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INTRODUCTION

What is koji?
Koji is a culture prepared by growing either Aspergillus 
oryzae or Monascus purpureus mold on cooked grains and/
or soybeans in a warm, humid place. Koji serves as a source 
of enzymes that break down (or hydrolyze / digest / split) 
natural plant constituents into simpler compounds when 
making miso, soy sauce, sake, amazake, and other fermented 
foods. Its fragrant white (or red) mycelium, which looks 
somewhat like the surface of a tennis ball, has a delightful 
aroma resembling that of mushrooms.

Koji can be divided into two basic types, depending on 
the type mold used. Most koji is made using Aspergillus 
oryzae (pronounced ass-per-JIL-us oh-RAI-zee). Red rice 
koji is made using Monascus purpureus; it is called beni 
koji in Japan and hong qu in China; both these terms mean 
“red koji.” Red rice koji is used primarily as a natural food 
coloring and as a natural preservative.

Kôji is a Japanese word now widely used in the Western 
world and non-Chinese speaking countries in the scientifi c 
and popular literature on fermented foods, Japanese foods, 
and natural foods. Koji is written with the exact same 
character in China and Japan.

In Chinese this character is romanized as qu (pronounced 
“chew”) in pinyin or ch’ü in the Wade-Giles system. Koji 
was invented in China at least three centuries before the 
Christian era.

Koji usually serves as the basis for a second fermentation, in 
which its enzymes help to hydrolyze (break down or digest 
or split) basic nutrients. The enzyme amylase (formerly 
called diastase) digests carbohydrates, the enzyme protease 
breaks down proteins, and the enzyme lipase (pronounced 
LAI-pase) digests lipids (fats).

Rice koji, barley koji, and soybean koji are used to make 
three different types of miso. Koji for Japanese soy sauce is 
made from a mixture of roasted wheat and defatted soybean 
meal; this koji is dark-green in color. Whole soybean koji is 
used to make traditional Chinese soy sauce and fermented 
back soybeans (also known as Hamanatto, Daitokuji natto, 
douchi, Chinese black beans, etc.).

Rice koji is used to make both Japanese amazake 

(pronounced -ah-ma-ZAH-kay; non-alcoholic) and sake 
(rice wine, alcoholic). Koji is to sake as malt is to beer. Each 
saccharifi es the starch (breaks the starch down into sugars) so 
that these sugars can be fermented to alcohol by yeasts.

Brief chronology of koji:

300 BCE – Koji (qu, pronounced “chew”) is fi rst mentioned 
in the Zhouli [Rites of the Zhou dynasty] in China. The 
invention of koji is a milestone in Chinese food technology, 
for it provides the conceptual framework for three major 
fermented soyfoods: soy sauce, jiang / miso, and fermented 
black soybeans, not to mention grain based wines (incl. 
Japanese sake) and li (the Chinese forerunner of Japanese 
amazake).

165 BCE  – Fermented black soybeans (made from soybean 
koji) are found clearly marked in Han Tomb No. 1 at 
Mawangdui near today’s Changsha, Hunan province, in 
south-central China. The tomb was sealed in about 165 B.C. 
and was fi rst opened in 1972. The high-ranking lady to whom 
the tomb belonged was probably the wife of the fi rst Marquis 
of Tai.

90 BCE – Fermented black soybeans (niequ yanshi qianhe) 
are mentioned in Chapter 69 of the Shiji [Records of the 
Historian], by Sima Qian. This is the earliest known history 
of China and the most famous of all Chinese historical works. 
Chapter 69 shows that fermented black soybeans (made from 
soybean koji) (as well as soybeans) had now clearly become 
major commodities in the Chinese economy.

100 CE – In the Liji (also named Xiaodai Liji) [The Book of 
Rites], Chapter 6, titled “Monthly Ordinances,” contains the 
earliest known description in Chinese of how grain-based 
wine (jiu, Japanese sake) was made from millet and rice koji 
by the Superintendent of Wine.

121 CE – The Shuowen Jiezi [Analytical Dictionary of 
Characters] contains an early character for qu (koji). It is 
written with a bamboo radical on top of the word denoting 
chrysanthemum. The etymology of this character is therefore 
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 color of the 
yellow chrysanthemum (Huang 2000, p. 261-62).

150 CE – The Shiming [Expositor of Names] discusses 
various types of qu (koji).

544 CE – The Qimin Yaoshu [Important Arts for the People’s 
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Welfare], by Jian Sixie contains the fi rst detailed descriptions 
of how to make qu (koji). Chapters 64-67 deal with both 
koji and wine. The author gives detailed descriptions of the 
methods for making nine different types of koji, as well as 37 
types of grain-based wines. The nine types of koji are listed 
in table 20 of Huang 2000 (p. 170). Of these nine, there are 
actually only four major types. Wheat is the substrate for all 
except the last one, which uses Setaria millet. Koji is also 
discussed in this ancient book under jiang, fermented black 
soybeans (shi), and soy sauce.

725 CE – The Harima no Kuni Fudoki [Geography and 
Culture of Harima province], from Japan, is the fi rst 
document that mentions koji outside of China. It states that 
by the early 8th century in Japan, koji was being made using 
airborne koji molds.

760 CE – The Manyōshū (Collection of Japan’s Earliest 
Songs and Poems) (from 350-759 CE) mentions koji – the 
2nd earliest Japanese work to do so (Yokotsuka 1986, p. 198).

965 CE – The earliest known reference to hong qu (red rice 
koji; made with Monascus purpureus) appears in China in 
the Qing Yilu [Anecdotes, Simple and Exotic], by Tao Ku. 
Among the recipes there is one for red pot-roast lamb, in 
which meat is simmered with red rice koji) (Huang 2000, p. 
193).

1603 – Vocabulario da Lingoa de Iapam [Vocabulary of the 
Language of Japan], a Japanese-Portuguese dictionary, is 
compiled and published by Jesuit missionaries in Nagasaki, 
Japan. There are entries for: 
 Côji [Koji], a yeast [sic] used in Japan to make sake, or 
mixed with other things.
 Amazaqe [Amazake], a still-bubbling fermented liquid 
that has not yet completely become sake; or sweet sake.
 This is the earliest European-language document seen 
that mentions koji or amazake.

1712 – In his landmark Latin-language book Amoenitatum 
exoticarum politico-physico-medicarum [Exotic novelties, 
political, physical, medical, Vol. 5, p. 834-35], Engelbert 
Kaempfer is the 2nd Westerner to mention koji (which he 
calls koos) as part of his description of how miso is made in 
Japan. Kaempfer lived and traveled in Japan from 23 Sept. 
1690 to Nov. 1692 and made many interesting observations. 
Kaempfer clearly did not understand what koji was, how it 
functioned, or how it was made. Yet he did realize that “its 
production requires… the experienced hand of the master.”

1766 May – Samuel Bowen starts to export and sell Bowen’s 
Patent Soy, a type of soy sauce that he learned how to make 
in China and that he started to make at Thunderbolt near 
Savannah, Colony of Georgia (Georgia Gazette 1766 May 

28, p. 1; Hymowitz & Harlan. 1983. “Introduction of the 
Soybean to North America by Samuel Bowen in 1765.” 
Economic Botany, Dec. p. 371-79).
 Bowen must have been the fi rst person to make koji in 
North America, since he is known to have made good soy 
sauce and since it is not possible to make good soy sauce 
without making good koji. He probably made his koji from 
whole soybeans, but he might have used a combination of 
wheat and soybeans. Yet how did he get koji starter from 
China to Savanna? Perhaps he caught natural airborne 
spores.

1779 – The Encyclopedia Britannica (2nd ed.), under 
“Dolichos,” mentions koji (which it calls koos, after 
Kaempfer) in English – as part of its description of how miso 
is made in Japan. 

1783 – Koji (called Koos, after Kaempfer 1712) is mentioned 
for the 3rd time in English by Charles Bryant in his Flora 
Diaetetica. It is included in a description of how to make 
miso.

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.

1818 – Basil Hall, in his Account of a Voyage of Discovery 
to… the Great Loo-Choo Island [Okinawa or Ryukyu] states: 
“… hard boiled eggs, cut into slices, the outside of the white 
being colored red.” The red color was probably imparted to 
the outside of the shelled eggs by red rice koji.

1867 – Koji is mentioned in English in A Japanese and 
English Dictionary, by James C. Hepburn. It states: “Koji: 
Malt made by fermenting rice or barley, in the process of 
making sake, and soy [sauce].” This was also the fi rst time 
that koji was incorrectly called “malt.” Also: “Koji-buta: A 
shallow box for holding malt.”

1870-1889 – The modern fi eld of microbiology (actually 
bacteriology) is pioneered in Europe by Ferdinand Cohn, 
Robert Koch, and Louis Pasteur. The identifi cation and 
classifi cation of microorganisms begins.

1874 – Prof. J.J. Hoffman of Leyden, Netherlands, then 
a professor in the medical school of Tokyo University, 
publishes a 4-page paper in German titled Ueber die 
Bereitung von Schoju, Sake und Mirin (On the Preparation of 
Shoyu, Sake, and Mirin) in the Mittheilungen der Deutschen 
Gesellschaft fuer Natur- und Volkerkunde Ostasiens 
(Yokohama). Not long before this (but at an unknown 
date) he had published a translation of an article on sake 
from the Japanese Encyclopedia (1714) (Atkinson 1881, 
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p. iii) – making these the fi rst two documents in European 
languages that discussed koji in detail. However no names of 
microorganisms appear in this article.

1876 – The Offi cial Catalogue of the Japanese Section: And 
Descriptive Notes on the Industry and Agriculture of Japan, 
by the Imperial Japanese Commission to the International 
Exhibition at Philadelphia contains a good description 
of how to make soy sauce using koji made of wheat and 
soybeans. It begins (p. 112): “The soy, or ‘soyu,’ is made 
of a small bean, the ‘Dolichos hispida,’ to which are mixed 
wheat, salt and water. The beans are fi rst boiled, and the 
wheat bruised and steamed; both are then mixed with a small 
addition of fermenting wheat [koji], placed in fl at wooden 
boxes and kept for several days at fi xed temperature in a 
special room. At the end of three days, the mass [koji] is all 
covered with fungi and partly with roots of germination…”

1878 March 10 – “Kōji no Setsu” [Theory of Koji] by H. 
Ahlburg and Shinnosuke Matsubara published in Japanese 
in Tokyo Iji Shinshi (Tokyo Medical Journal), p. 12-16. 
This article contains the terms Eurotium, and E. Oryzae 
Ahlbg. The koji mold was originally named Eurotium 
oryzae Ahlburg; in 1884 it was renamed Aspergillus 
oryzae (Ahlburg) Cohn by Cohn. Western knowledge of 
microbiology is rapidly reaching Japanese scientists.

1878 Sept. 12 – R.W. [Robert William] Atkinson, a British 
professor (D.Sc.) at the University of Tokio [Tokyo], writes 
a 3-page article titled “Brewing in Japan,”published in the 
prestigious scientifi c journal Nature (London). Interested 
in the new science of microbiology, he is one of the fi rst 
three Westerners to study and understand koji in depth, he is 
the fi rst who writes in English. In describing a visit to sake 
breweries situated in Hachioji near Tokio, he gives a detailed 
description of how koji is made from tané (spores), then how 
sake is made from koji. This is the earliest English-language 
document seen that mentions tané, the mold spores from 
which koji is made, or that mentions the use of wood-ash in 
making koji or that mentions “the friend of tane” [tomo koji].

1878 Dec. – Mr. O. Korschelt, in Japan, publishes a 19-page 
paper titled Ueber Sake (On Sake) in the Mittheilungen 
der Deutschen Gesellschaft fuer Natur- und Volkerkunde 
Ostasiens (Yokohama). It contains a detailed discussion of 
koji and how to make it.

1880 April – A paper by R.W. Atkinson (in Japan) titled 
“Preliminary Note on the Action of the New Diastase, 
Eurontin, on Starch” is read to the Chemical Society, 
London. This is the earliest English-language document seen 
that contains the word “diastase” used to refer to the starch-
splitting enzyme today called “amylase.”

1881 March – R.W. Atkinson expands his 3-page article 
into an 81-page monograph titled “The chemistry of saké-
brewing,” published in Memoirs of the Tokyo Imperial 
University Science Department. His discussion of koji and its 
preparation, of its active properties and its action upon cane 
sugar and maltose, is much more detailed and knowledgeable 
than before. This is the earliest English-language document 
seen that describes how to make koji on a commercial scale. 
He notes that in Tokio, koji is made in long tunnels cut into 
the clay, 25-30 feet long and 15-20 feet below ground level. 
He uses the word “ferment” to refer to what would soon (by 
May 1881) be called an enzyme.

1881 May 1 – R.W. Atkinson writes “On the diastase of 
koji.” Diastase would soon be called an enzyme. 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.”

1891 Feb. 20 – The fi rst article about Jokichi Takamine’s 
work with koji appears in the Chicago Daily Tribune. Titled 
“Whiskey to be cheaper. Discovery of a new and better 
process of manufacture. From 12 to 15 per cent can be saved 
over the old method – Takamine a Japanese, the inventor 
– He sells his secret to the trust – It will be immediately 
utilized. Prospect of a reduction of the retail price,” it 
explains that he wants to replace malt with koji in the 
process of making whiskey in Peoria, Illinois. This is also the 
earliest publication seen that mentions Jokichi Takamine or 
that mentions the words “koji” or “moyashi” in connection 
with him. He is now a resident of Chicago, the husband of an 
American woman (née Caroline Hitch), an expert chemist, 
and head of the “Takamine Fermenting Co.”[probably 
Takamine Ferment Co.]. He has made tests of his new 
process at the Phoenix and other distilleries in Peoria.

1891 Feb. 28 – First article about the work of Jokichi 
Takamine that mentions diastase (a starch-digesting enzyme 
now, called amylase) is published in the Peoria Herald 
(Illinois, p. 8).

1891 March 7 – A major front-page article, by the 
Associated Press, appears in the Los Angeles Times. Titled 
“’Microbe straight.’ The new drink that barkeepers will 
serve,” it begins: “Chicago, March 6. The Takamine Ferment 
Company, organized by the Whiskey Trust to exploit a new 
process of whisky-making invented by the Japanese chemist 
Takamine, has increased its capital stock to $10,000,000.” 
This is the earliest document seen that mentions the 
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“Whiskey Trust” in connection with Mr. Takamine.

1891 June 17 – Jokichi Takamine, a Japanese chemist 
residing in Chicago, applies for his fi rst U.S. koji patent. 
However he has already secured patents in Canada, Belgium, 
France, and Austria-Hungary.

1891 Sept. 24 – Another major article about Jokichi 
Takamine appears in the Chicago Daily Tribune (p. 7). 
Peoria – “For several months the Distillers and Cattle 
Feeders’ company [whisky trust] has been experimenting 
with the Takamine process of making whiskey.” Takamine 
“has been here personally conducting the experiment. The 
distillers are so well pleased that they have decided to fi t up 
the Manhattan distillery with new machinery. The new plan 
greatly reduces the cost of manufacture. A queer feature is 
that a species of bugs found on the rice is used instead of 
yeast for the fermenting process.” No: A species of mold is 
used instead of malt.

1891 Oct. 8 – A fi re of unknown origin, which started 
shortly after midnight, burned one building at the Manhattan 
Distillery (3 story brick building at South Water St., Peoria), 
which “was being fi tted for experiments in the manufacture 
of Tackimine [sic, Takamine] whiskey.” (Peoria Transcript, 
p. 8, col. 3).
 Peoria fi re department records show that there was no 
major fi re in 1893 – as was later often reported in literature 
about Takamine.

1891 Oct. 12 – Takamine applies for his fi rst British koji 
patent, No. 17,374. A fungus of the genus Aspergillus is 
grown on steamed rice to make Taka-Moyashi and pure 
Taka-Moyashi. “Tané-Koji (or seed koji) or Moyashi, 
is a term that as been heretofore applied to a yellowish 
green mouldy mass, consisting of steamed rice covered 
by a Mycelial fungus, bearing yellowish green spherical 
cells, and has the property of producing both diastase and 
ferment cells. It has not heretofore been designated by any 
specifi c name and, and I call it ‘Aspergillus Koji.’” This is 
the earliest document seen in which the word “Aspergillus” 
or the terms “Tané-Koji” or “ashes of trees” are used in 
connection with koji or with Dr. Takamine.

1892 April 17 – Yet another major article about Jokichi 
Takamine appears in the Chicago Daily Tribune (p. 6). He 
has apparently survived the fi re and now, for the fi rst time, 
we learn that his koji is made from “wheat bran” which is 
much less expensive than other substrates for producing koji 
enzymes.

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 was 
the fi rst patent on a microbial enzyme in the United States. 
This enzyme “possesses the power of transforming starch 
into sugar.”
 “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).

1894 Nov. 27 – The last article about Jokichi Takamine’s 
work with koji and whiskey in Illinois appears in the Peoria 
Transcript (p. 2). Titled “Distilleries to start: There will 
be a resumption of business at once,” it states that at the 
Manhattan distillery “the Takamine process will be tested 
with further improvements made during the season. The 
distilling business is now looking up.” 

1894 – Takamine moves his Takamine Ferment Co. to 
Chicago make diastase on a relatively small scale based on 
his 1894 patent.

1895 July – Parke, Davis & Co. of Detroit, Michigan is now 
making and aggressively marketing Taka-Diastase. After 
its effi cacy became more widely known, Jokichi Takamine 
contracted with Parke, Davis for full-scale manufacturing 
and marketing of the product (Parke, Davis 1895 July; 
Kawakami 1928, p. 36).
 This is the earliest known commercial enzyme made in 
North America. Dr. Clifford W. Hesseltine states (1991): 
“Dr. Jokichi Takamine was the father of commercial 
enzymology.”
 Takamine recognized that the diastatic properties of 
the Aspergillus enzyme had potential medical applications. 
Parke, Davis & Company marketed Taka-Diastase as a 
digestive aid for the treatment of dyspepsia said to be due 
to the incomplete digestion of starch. Taka-Diastase was 
enormously successful and Takamine became a consultant to 
the company.

1897 Dec. – With Parke, Davis as his patron, Takamine 
moves his family to New York from Chicago and establishes 
an independent laboratory on East 103rd Street in Manhattan 
[New York] (Kazumasa Iinuma 2000). He soon founded the 
International Takamine Ferment Company and the Takamine 
Laboratory.

1897 – Yamamori Jozo-sho (Yamamori Brewery), at 561 
North 6th Street, San Jose, California, is the earliest known 
company to make shoyu (Japanese-style soy sauce) in the 
United States. To make shoyu, they must have made koji. So 
they were the 2nd company in North America to make koji for 
use in making soy sauce.

1898 Jan. 21 – Jokichi Takamine, at the New York 
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Section of the Society, presents a long, brilliant paper 
titled “Diastatic substances from fungus growths” which 
is published in the Journal of the Society of Chemical 
Industry (London) on Feb. 28 (p. 118-20). This is the earliest 
document seen in which Takamine mentions “taka-diastase,” 
the digestive enzyme he has patented.

1899 – Jokichi Takamine receives the degree of Doctor of 
Chemical Engineering from the Imperial University of Japan, 
and in 1906 the degree of Doctor of Pharmacy (W.W. Scott 
1922, p. 371). Hereafter he is widely referred to as “Dr. 
Takamine.”

1906 – The Karuhorunia Miso Seizo-jo [California Miso 
Manufacturing Co.] at 262 Brannan St., San Francisco, 
California, is the earliest known company to make miso in 
the United States. In a 1906 ad (in Japanese) they describe 
themselves as manufacturers of Japan miso. To make miso, 
they must have made koji. So they were the fi rst company in 
North America to make koji for use in making miso. 
 Other early Japanese makers of miso and koji in the 
United States were: Yamane Miso in Sacramento, California 
(1907) and Kodama Miso Seizo-sho in Los Angeles (1908).

1908 – Kodama Miso Seizo-sho, at 310 Crocker St. in Los 
Angeles, California, is the earliest known company to make 
and sell koji in the United States. They advertise their koji 
as Shiro Koji (“White Koji”). 
As noted above, they also use this koji to make their own 
commercial miso.

1909 June 16 – “A preliminary note on the varieties of 
Aspergillus oryzae,” by Teizo Takahashi is published in 
the Journal of the College of Agriculture, Tokyo Imperial 
University. He isolated three varieties of molds from three 
kinds of koji starter (tane koji) from three sources (sake, 
miso, and shoyu).

1913 – Marusan Joto Shiromiso, at 607-609 North Alameda, 
Los Angeles, is the 2nd earliest known company to make 
and sell koji in the United States. They advertise their koji 
(in English) as “Special Koji.” Hence they are the fi rst to 
advertise koji in English in the USA.

1915 Nov. – The Takamine Laboratory, which makes and 
does research on Taka-Diastase and other koji products, 
moves to Passaic, New Jersey – about 10 miles west of 
Manhattan. Joe Takamine, Jr. is now in charge of this facility 
(Scott 1922, History of Passaic and Its Environs, Vol. III, p. 
372).

1952 summer – “The Distillers’ and Cattle Feeders Trust,” 
by Earnest E. East is published in the Journal of the Illinois 
State Historical Society (p. 101-23). The best scholarly 

summary seen of Dr. Takamine’s work and troubles in 
Peoria. 

1970 July 7 – The catalog of The Erewhon Trading Co., Inc. 
titled Traditional Foods states: “Koji rice, imported from 
Japan, will be available soon.” Why would young Caucasian 
Americans want koji? So they can make their own miso 
and amazake. Erewhon is a pioneer in the macrobiotic, the 
natural-foods, and the soyfoods movements; these three 
movements soon give rise to a rebirth of interest in koji.

1971 Oct. – An article in East West Journal (p. 6; the 
fl agship national macrobiotic publication) titled “Making 
Miso” mentions that “Erewhon will introduce to the 
domestic market a yeast grain called koji, essential to the 
production of miso.”

1971 – Cornellia Aihara, in “Macrobiotic child care” 
published in Macroguide (Chico, California) No. 8 (41 p.) 
describes how to make amasake at home using “2 cups sweet 
brown rice, ¼ cup koji, and 4 cups water.”
 Note: Koji is now being made in Chico by Junsei 
Yamazaki, who uses it to make “Yinnies,” an organic grain-
based chewy candy or sweet syrup, for Chico-San Inc.

1973 Sept. – An article in The Macrobiotic (Chico, 
California, No. 92, p. 22), titled “Miso making with white 
rice koji,” states: “Koji is rice or wheat, barley, etc. which 
has been treated with a mold called succaromises [sic, 
Saccharomyces is a yeast genus]. Koji rice (only white rice 
unfortunately) is available in Japanese food stores.”

1976 Sept. – The Book of Miso, by Shurtleff and Aoyagi 
(Autumn Press), contains a chapter titled “Koji cookery” (p. 
162-63, with detailed recipes for amazaké, daikon pickled in 
koji, and eggplants pickled in koji) followed by extensive, 
illustrated information about making koji and koji starter at 
home (the earliest such document; p. 177-82). Koji is also 
mentioned on a total of 97 pages throughout the book.

1977 Aug. – Miso Production, by Shurtleff and Aoyagi 
(Soyfoods Center), describes (with many illustrations) how 
to make koji and miso on a commercial scale – for people 
who want to start and run a business. The fi rst book of its 
type.

1978 May – Miyako Oriental Foods, Inc., a miso 
manufacturer in Los Angeles, California, launches Cold 
Mountain Firm Granular Rice Koji, which it makes. A leafl et 
explaining how to use koji accompanies the product. The 
package design, product name, and product concept were 
developed by William Shurtleff and Akiko Aoyagi at the 
request of Mr. Noritoshi Kanai.
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1979 March 13 – The fi rst Caucasian-run miso company in 
North America, the Ohio Miso Co., in Monroeville, Ohio, 
founded by Thom Leonard and Richard Kluding, begin 
making miso and koji on this date. Thom has been making 
miso on a small, noncommercial scale since 1974. Other 
Caucasian-run North American miso companies that (of 
course) also made their own koji were:
 1979 April - Shin-Mei-Do Miso (by Lulu Yoshihara; 
Denman Island, BC, Canada).
 1981 Oct. American Miso, Inc. (by John Belleme; 
Rutherfordton, North Carolina).
 1982 Oct. South River Miso Co. (having bought out 
Ohio Miso Co. in Nov. 1980, Christian and Gaella Elwell 
started their own production in Oct. 1982 in Conway, 
Massachusetts).

1993 Sept. – Bibliography of Koji, by Shurtleff and Aoyagi 
published (Soyfoods Center; 535 references, 151 pages).

2000 Dec. – Vol. 6, Biology and Biological Technology. 
Part V: Fermentations and Food Science, by H.T. Huang is 
published in the Science and Civilisation in China series, 
by Joseph Needham. This book contains vast amounts of 
information about the early history of qu (koji) in China.

2002 Jan. – “Takamine Jokichi and the transmission of 
ancient Chinese enzyme technology to the West,” by H.T. 
Huang is published as a book chapter in Chan et al. Huang 
observes: “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.”

2004 – Professor Emeritus Eiji Ichishima of Tohoku 
University, Japan, proposes that the koji mold, Aspergillus 
oryzae, be called a “national fungus” (kokkin), much like 
national or state birds, fl owers, trees, or animals – in the 
prestigious Nippon Jozo Kyokai Zasshi (Journal of the 
Brewing Society, Japan); his proposal is approved at the 
society’s annual meeting in 2006.

2012 April – The Art of Fermentation, by Ellix Sandor Katz 
is published by Chelsea-Green Publishing Co (xxiii + 498 
p.). Katz describes himself as a “fermentation revivalist.” 
The word “koji” appears on 41 pages in this book.

2021 May – Koji Alchemy: Rediscovering the Magic of 
Mold-Based Fermentation, by Jeremy Umansky and Rich 
Shih is published by Chelsea-Green Publishing Co. (352 p.). 
A fresh perspective: “Koji is the most romantic, sensual thing 
you can bring into your kitchen.”

ABOUT THIS BOOK 

This is the most comprehensive book ever published about 
koji or the history of koji. It has been compiled, one record at 
a time over a period of 42 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.

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:

• 52 different document types, both published and 
unpublished.

• 1635 published documents - extensively annotated 
bibliography. Every known publication on the subject in 
every language.

• 129 original Soyinfo Center interviews and overviews 
never before published.

• 110 unpublished archival documents.

• 122 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.

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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Most Important Thing: 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. Then...

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

Click the small down-pointing arrow just to the right of 
that box to get a menu.

Click “Open Full Acrobat Search.”
At the left side of your screen a “Search” box will open.
When asked: “What word or phrase would you like to 

search for?” type that word or phrase in the box. 
For example: Takamine or Rice Koji . No need to use 
quotation marks. Then click “Search.”

At “Results” click any line that interests you.

For those using a Mac without Acrobat Reader: Safari is 
often the default browser. Click “Edit” in the toolbar 
at top. In the dropdown click “Find,” then click 
“Find...” again. A search bar will open across top of 
screen with a search box at right. In this box type 
a word or phrase you would like to search, such as 
China or Rockefeller Foundation. Click “Done” then 
scroll through the various matches in the book.

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 
more than one place, and major documents may have 30-40 
subject index entries. Thus a publication about the nutritional 

HOW TO MAKE THE BEST USE OF THIS DIGITAL BOOK - SEARCH IT

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
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TANE KOJI (“SEED KOJI”)

YELLOW KOJI SPORES
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1. Shu ching or Shang shu [Classic of documents. Also called 
the Book of history]. 700 BCE. China. [Chi]*
• Summary: The book: Reischauer and Fairbank (1960, 
p. 65-68) notes that this is the second of the Five Classics 
and of the Thirteen Classics. “It contains semi-historical 
documents and speeches dating from the early centuries 
of the Chou period, but a large part of the text is known to 
consist of later forgeries. Forging, or, as it has often appeared 
to the forgers themselves, the imaginative reconstruction of 
lost texts has always been one form of scholarly activity in 
China. The development of two different versions of the Shu 
Ching in the second century B.C. and the problem of the 
forged portions of the work have led to endless philosophical 
and philological controversy during the past 2,000 years.”
 Yokotsuka (1986, p. 198) states that the Shu-Ching 
was published in 700 B.C. and contains the earliest known 
Chinese references to ch’ü (mold-cultured cereals [koji]) and 
Chiang (a mixture of ch’ü, the fl esh of fi sh, birds or meat, 
and salt).

2. Chunqiu Zuozhuan [Master Zuo’s tradition of the spring 
and autumn annals]. 360? BCE. China. Passage on soy 
reprinted in C.N. Li 1958 #6, p. 30-31. Undated. [Chi]
• Summary: Wade-Giles reference: Tso Chuan or Ch’un 
Ch’iu Tso Chuan. This book is a history of the Spring and 
Autumn Period which took place during the late Zhou 
Dynasty, from about 722 BCE to 480 BCE. Li (1958) gives 
the date of compilation as Eastern Zhou, Warring States 
period (375-340 BCE).
 Soybeans (shu) are mentioned at two different places in 
the text. The Chenggong section (Chenggong is the name of 
the duke) is reputed to be the annals of the Dukedom / State 
of Lu, which was the home country of Confucius. It states 
that during the 18th year of the rule Chenggong (573 BCE), 
a certain person couldn’t distinguish between soybeans (shu) 
and wheat (mai)–indicating that he was ignorant–or at least 
not knowledgeable.
 The Dinggong section states that during the fi rst year 
of the rule of Dinggong (509 BCE) a heavy frost killed 
the soybeans (shu). (Translated by H.T. Huang, PhD, Aug. 
2001). Dr. Huang adds: The fact that this event (frost killing 
the soybeans) was recorded, indicates that the soybean was 
now an important, cultivated crop in China. There are three 
different versions / compilations of (not commentaries on) 
this work (Chunqiu). The most authoritative and best known 
is the one cited above, compiled (probably from older 
material) by Zuozhuan, who lived at that time. It is more 

commonly cited as Zuozhuan than as Chunqiu Zuozhuan–
even though the latter is more correct.
 H.T. Huang (2000, p. 232-33). This document contains 
the earliest use of the Chinese character for qu or ferment 
(Japanese koji) seen by Dr. Huang. It mentions wheat 
ferment (mai qu) used to make a medicinal wine. He believes 
the earliest Japanese use of the word koji was about 1,000 
years later.
 H.T. Huang (2000, p. 614, 626): (1) Chunqiu. Spring 
and Autumn Annals. Chou: A chronicle of the State of Lu 
kept between -722 and -481. See also: Tso Chuan, Kungyuan 
Chuan, and Kuliang Chuan. (2) Tso Chuan. Master Tso-
ch’iu’s Tradition of the Ch’un Ch’iu. Spring and Autumn 
Annals [dealing with the period -722 to -453]. Late Chou, 
compiled from ancient written and oral traditions of several 
states between -430 and -250, but with additions and changes 
by Confucian scholars of the Ch’in and Han, especially 
Liu Hsin. Greatest of the three commentaries on the Ch’un 
Ch’iu, the others being the Kungyuan Chuan, and the 
Kuliang Chuan, but unlike them, probably itself originally 
an independent book of history. Attributed to Tshch’iu Ming. 
Translated by (1) Legge; Pfi zmaier (1-2). Textual references 
are to the Ch’un Ch’iu Ching Chuan Yin.
 Wilkinson (2000): In the section on “The Confucian 
Classics” (p. 475) he notes that the Chunqiu was one of the 
original fi ve Confucian classics adopted by Han Wudi in 
about 137 BCE. But during the Tang dynasty (618-907) it 
was split into 3 constituent parts. In the chapter on “Annals,” 
Wilkinson has a section titled Chunqiu (p. 496-97) which 
states that the earliest existing example of a historical work 
in the annals style is the Chunqiu (Spring and Autumn 
annals), the court chronicle of the state of Lu. It is only 
17,000 characters long but covers 242 years (722-481 
BCE); thus, at only 47 characters per year, events are tersely 
recorded. Three commentaries on the Spring and Autumn 
annals have survived. The longest of these, the Zuozhuan 
(Zuo’s Tradition), is much fuller and more lively than the 
Chunqiu itself. It also has a far richer text than the other 
two commentaries on the Chunqiu. Thus, it is the prime 
source on the years it covers (805-453 BCE). The other 
two commentaries are the Gongyangzhuan and the Guliang 
zhuan. See also Wilkinson p. 475-756.

3. Zhouli [Rites of the Zhou dynasty]. 300? BCE. China. 
Passage on soy reprinted in C.N. Li 1958 #2, p. 18, 21-22, 
26. Undated. And in Morohashi 1955, p. 11, 26, 28. See also 

HISTORY OF KOJI - GRAINS AND/OR SOYBEANS 
ENROBED WITH A MOLD CULTURE (300 BCE to 2021)
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translation by Biot 1851. [Chi]
• Summary: Wade-Giles reference: Chou Li. Former / 
Western Han dynasty, with some material from the Late 
Eastern Zhou. C.N. Li (1958) estimates the compilation 
date as about 3rd century BCE or late Warring States. 
This book, which describes all institutions, and offi cial 
government posts and duties, does not mention soybeans 
as such. However, In the chapter on the Heavenly Offi cials, 
Part I refers to the Nine Grains. The commentary by Zheng 
Xuan, in the 2nd century CE, says that the Nine Grains 
are three millets, paddy rice, hemp, large and small beans 
(daxiaodou), barley, and wheat. The large and small beans 
are soybeans and azuki beans, respectively. Commentators in 
the 7th and 8th century repeat the names of these crops.
 Note 1. This is the earliest document seen (Oct. 2021) 
that clearly mentions azuki beans. It is also the earliest 
Chinese-language document seen (Oct. 2021) that uses the 
word xiaodou to refer to azuki beans, or that uses the word 
dou or (by inference) the word dadou to refer to soybeans, or 
that uses the word daxiaodou to refer to “soybeans and azuki 
beans.”
 In Part II of the Heavenly Offi cials chapter, the section 
on the duties of the Director of Regions (Zhifangshi; W.-
G. Chih Fang Shih) lists the nine provinces of China and 
the staple grains and livestock of each. An excellent table 
(Huang 2000, p. 21) shows all this information plus the 
location of each province. For two provinces the Five 
Grains (wugu; W.-G. wu ku) are given as the staple grains. 
These two are Yuzhou (W.-G. Yü-chou), probably located in 
today’s Henan / Honan & Huai valley, and Bingzhou (W.-G. 
Ping-chou), located in today’s northern Shanzi / Shansi and 
Northern Hebei / Hopei. Zheng Xuan says in his commentary 
that these Five Grains are hemp, panicum millet, setaria 
millet, wheat, and beans (dou). Scholars assume that dou 
refers to soybeans.
 In the chapter on the Summer Offi cials, Part II, there 
is a section on duties of the Zhi Fang Shi (Director of 
Regions; W.-G. Chih Fang Shih), which mentions the Five 
Grains. Again, Zheng Xuan explains that the Five Grains 
are panicum millet, setaria millet, soybeans (shu), wheat, 
and rice. (Translated by H.T. Huang, PhD, Aug. 2001). Dr. 
Huang adds: At the time the Zhouli was compiled, most 
Chinese knew what the Nine Grains and the Five Grains 
were. Today’s scholars are very grateful to Zheng Xuan for 
commenting on almost all the classics, and for helping us 
to understand what the ancient words meant at that time. 
The meaning of many words later changed. Although Zheng 
Xuan used three different terms to refer to soybeans, this was 
not uncommon among ancient writers. The Zhouli also refers 
to the six food animals for slaughter (liusheng); these have 
traditionally been considered to be cattle, sheep, swine, dogs, 
geese, and fi sh.
 H.T. Huang (2000, p. 333-34). Concerning early types 
of jiang made without soybeans: In the Zhouli is a section 

titled “Superintendent of meat sauces” (Hairen). Zheng 
Hsuan, in his commentary on this section says: “To make 
hai, cut meat in thin slices, dry them in the sun, slice them 
in thin strips, mix them with salt and mould ferment (qu) in 
a jar and soak the mixture in fi ne wine. After a hundred days 
hai is formed.” “The same passage in the Zhouli mentions 
hai prepared from venison, snail, oyster, ant’s eggs, fi sh, 
rabbit, and goose, as well as haitan. The Zhouli further states 
that the Shanfu (Chief Steward) stores 120 jars of jiang in 
the royal household and that the Shiyi (Grand Dietician) is 
responsible for upholding the quality of 100 types of jiang 
needed by the King.”
 Note 2. This is one of the earliest documents seen (Oct. 
2021) that uses the word qu (“mold ferment,” called koji 
in Japanese)–but it does not describe what it is or how it is 
made. The invention of qu is a milestone in Chinese food 
technology, for it provides the conceptual framework for the 
three major soyfood fermentations (See Huang 2000, p. 335).
 This book also suggests a primitive form of 
aquaculture practiced by the Zhou community. The 
“Fishery Superintendent” (yuren, W.-G. Yü Jên) is head of 
a staff of 14 assistants, 30 clerks, and 300 laborers, who 
maintain basket traps along dykes to supply fi sh in season. 
In the spring, he supplies the swordbill sturgeon (wei) 
and other kinds of fresh or dried fi sh for the King’s table, 
for ceremonial offerings, for entertaining guests, and for 
funerary sacrifi ces. He administers offi cial laws regulating 
fi shing and collects taxes for the King’s treasure from people 
who fi sh. In addition, the “Shellfi sh Keeper” (pieren, W.-G. 
Pieh Jên) was responsible for providing the King’s kitchen 
with tortoises, turtles, clams, oysters, snails, and ant eggs 
(Huang 2000, p. 63-64).

4. Zhouli [Rites of the Zhou dynasty]. 300? BCE. China. 
Passage on soy reprinted in C.N. Li 1958 #2, p. 18, 21-22, 
26. Undated. And in Morohashi 1955, p. 11, 26, 28. See also 
translation by Biot 1851. [Chi]
• Summary: Continued: Letter from Dr. H.T. Huang, expert 
on the history of Chinese food and agriculture. 1994. 
May 10. There is a reference to li (the Chinese forerunner 
of Japanese amazake) in this work, which was probably 
compiled during the Western Han (202 BCE to 9 CE) from 
late Chou material. In chapter 5, the paragraph on the Wine 
Superintendent (Chiu Chêng) states that there were fi ve types 
of ceremonial wine known as ch’i. Actually they represent 
different stages in the fermentation of wine. The second 
ch’i is called li. Chêng Hsüan’s commentary (c. 127-20 CE) 
explains that li is a weak, cloudy wine prepared by using 
large amounts of “cooked rice” and a small amount of ch’ü 
(pinyin: qu, i.e., koji in Japanese), and allowing the mixture 
to ferment overnight. It tastes slightly sweet.
 Note 1. This is the 2nd earliest Chinese-language 
document seen (Oct. 2021) that mentions amazake which it 
calls li.
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 Fukushima (1989, adapted from Bo 1982). “The fi rst 
record on 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 BCE in the Chou (Shu 
in Japanese) dynasty (1,222 BCE to 249 BCE). This book 
covers the matters on the early years of the Chou dynasty 
in ancient China (about 3000 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 qu in Chinese and 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.”
 Bray (1984, p. 623): Record of the Institutions [lit. 
the Rites] of (the) Chou (Dynasty). Descriptions of all 
government offi cial posts and their duties. Former Han, 
perhaps containing some material from late Chou. Compilers 
unknown. Translated by E. Biot (1). Reputedly written by 
Duke of Chou. Page 533 states that both the hemp plant 
(Cannabis sativa; ma) and the cloth made from it are 
mentioned many times in the classical texts, including the 
Shih Ching, Zhou Li and Li Chi.
 Keightley (1983): A bureaucratic utopian vision of 
administration in the Chou dynasty. Annotated by Chêng 
Hsüan, see K.C. Chang p. 393. Soybeans not mentioned 
directly; Author unknown. From late Warring States period.
 In the offering baskets were ch’iu which the Daikanwa 
says are made by boiling together soybeans and rice; Flour is 
bean powder (douxie) [which may well be roasted soy fl our]. 
“Fasting from chiang in the Autumn.”
 Note 2. If douxie in fact refers to roasted soy fl our, this 
is the earliest document seen (Sept. 2021) that mentions 
roasted soy fl our. However, we cannot be sure.
 Bo (1982): The Zhou Li mentions various types of 
sauces. Hai are made from the meat of animals, with or 
without bones. Tan are made with a lot of liquid. But jiang 
are made with various beans or with fi sh? In the Zhou Li, 
one of the offi cial government ritual offi ces was the hai ren, 
in charge of sauces and mincing meat. It was said that they 
were in charge of the fruits of the four beans. In the notes to 
the book it was said: Before they make sauces from animals 
(hai) and sauces with bones in them, they always dried the 
meat, ground it, mixed in millet koji, salt, and sake, then 
fermented it in an earthen pot for 100 days. “Zenfu? was in 
charge of the king’s food. 120 pots of jiang were used... In 
the Taisan of Tengan section it said “Three agriculture, Plant 
the nine grains.” A note listed these as broomcorn millet, 
millet, mochi awa? rice, hemp, soybeans (dadou), barley, 
and wheat. I think that we must do more research on the 
question of whether the sauces mentioned in the Zhou Li 
were made solely from animal ingredients. The appearance 
of the character hai shows that there must have been sauces 
made from meat. But the appearance of the character jiang 
indicates that there must have been non-meat or vegetable 

sauces. The author of the Zhou Li used these characters in 
different, very clearly defi ned ways. He mentioned rabbit 
hai, wild goose hai, and fi sh hai. In none of these cases did 
he use the character jiang. There was one government offi ce 
whose duty was to prepare feast foods, “various types of 
jiang,” and rare/exotic things to give as gifts. Another offi ce, 
the “food physician” was in charge of the six foods, six 
drinks, six tables, hundred feasts, hundred jiangs, and light 
exotic foods. It is clear that the terms “various types of jiang” 
and “hundred jiangs” used the term jiang broadly, to include 
animal jiangs. There were about 120 pots for different types 
of jiang and these included bean jiangs.
 K.C. Chang (1977, p. 50): In the “Chih Fang” chapter 
of the Chou li the major crops of the Nine Provinces (Chiu 
Chou) of the late Chou and early Han are listed. In Yü Chou 
(Honan and the Huai valley) the Five Crops are grown: 
Panicum millet, Setaria millet of the germanica variety, 
soybean, wheat, and rice, according to K’ang-ch’eng’s 
annotation.
 Lu and Needham (1977, p. 86): “The existence of a 
knowledge of dietary treatment of various diseases in China 
can be traced back as early as the time of the Warring States 
[403-221 BCE]. The Chou Li, or Record of the Rites of the 
Chou dynasty, which was probably put together between 
the 4th and 1st century BCE, includes in the list of the four 
imperial medical offi cers, a Shih I, i.e. an Imperial Dietitian, 
as well as an Imperial Physician, an Imperial Surgeon, and a 
Regius Professor of Medicine (see E. Biot’s translation, vol. 
1, p. 8, 93).”
 Reischauer and Fairbank (1960, p. 67): A “somewhat 
fanciful reconstruction in the Confucian tradition of the 
governmental structure of Chou times.” A source of much 
misinformation and much information.

5. Sealing of the Han tombs at Mawangdui near today’s 
Changsha, Hunan province, China (Early event). 165? BCE. 
Undated.
• Summary: In 1972 Chinese archaeologists made one of the 
most important discoveries in the history of such research 
in China (and the most important discovery related to early 
Chinese food) when they uncovered the fi rst of three Han 
tombs at Mawangdui (W.-G. Ma-huang-tui; the name of a 
place, pronounced “ma-wang-DUI”) in south-central China. 
Two large volumes about the discovery, containing many 
wonderful photographs, have been published (see Ch’ang-
sha Ma-wang-tui I Hao Han Mu. Peking: Wen Wu Press, 
1973). Several photographs from this book appear in the 
following book: Chang, K.C. 1977. Food in Chinese Culture, 
p. 183-84.
 Sealed during the same period (within a few years of 
each other) in the early Han dynasty (about 165 B.C.), these 
were the tombs of one Chinese ruling family–The Marquis 
and Marquise of Dai, and probably their son.
 Note: These tombs are completely different from the 
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Later / Eastern Han Tomb No. 1, at Da-hu-ting, Mixian, 
Henan province, China; they are located about 425 miles to 
the south of the latter tomb and were sealed at least several 
centuries earlier.
 The fi rst tomb to be excavated and reported was Han 
Tomb No. 1, which contains the greatest abundance of 
actual food remains plus the names of foods. The body 
of the lady buried here was so remarkably preserved that 
her skin, muscles, and internal organs still retained some 
elasticity when the coffi n was opened. She was probably the 
wife of Li-Cang, the fi rst Marquis of Dai (reigned 193-186 
BC) and died a few years after 168 BC at about the age of 
fi fty (Ying-Shih Yü, 1977, p. 55-57). With her were buried 
all the 5-6 major grains, including wheat, barley, rice, two 
kinds of millet, soybeans (shu), and hemp. Also found in the 
tomb were several seasonings including soybean jiang, shi 
(fermented black soybeans or ‘salted darkened beans’), and 
leaven (ch’ü) [qu].”
 The best English-language account of fermented black 
soybeans (shi; soybeans fermented with salt) in these 
tombs is found in H.T. Huang (2000, p. 336). Fermented 
black soybeans were found in pottery jars No. 126 and 301 
and listed on a bamboo slip discovered in Tomb No. 1 at 
Mawangdui. The character for shi on the bamboo slip is 
identical to a character which appears in the Shuowen Jiezi 
(Analytical dictionary of characters) (121 AD), where it is 
defi ned as soybeans fermented with salt (fermented black 
soybeans). There are no references to shi in earlier literature. 
Note: This bamboo slip is the earliest completely reliable 
document seen (Nov. 2011) that mentions fermented black 
soybeans, which it calls shi.
 The best English-language account of jiang in these two 
tombs is found in H.T. Huang (2000, p. 346-47). Apparently, 
by the time these tombs were sealed in the Former / 
Western Han, the word jiang had “already undergone a 
subtle change from its ancient meaning. It was increasingly 
used specifi cally to denote the fermented paste made from 
soybeans.” Since then, it is understood that the character 
jiang, unless otherwise indicated, usually means doujiang, 
i.e., jiang made from soybeans. Likewise, the character dou, 
unless otherwise specifi ed, usually means “soybean.” When 
the word jiang is applied to a specifi c type of fermented 
sauce or paste, a prefi x is used to indicate the kind of raw 
material from which the jiang was made. Thus, in addition to 
jiang itself, the Mawangdui bamboo strips also list a jujiang 
(meat paste), a quejiang (sparrow paste), and a majiang (a 
kind of fi sh paste), as well as a tan (probably horse meat 
jiang) and a fi sh tan.” The types of jiang made from animal 
parts are addressed separately in the chapter on “Food 
processing and preservation” (p. 379-415).
 Huang (2000, p. 165-66) also states that records of both 
ferments (qu, a grain-based mold ferment like Japanese koji) 
and grain-based wines were found among the burial remains 
at Mawangdui. The Inventory lists two sacks of ferment (qu) 

and 8 jars of wine of various types. One, named baijiu (white 
wine {Jap. white saké}), is described as mature, muddy 
wine. That would make it like Japanese doburoku.

6. Sima Qian. 90? BCE. Shiji [Records of the historian]. 
China. Passage on soy reprinted in C.N. Li 1958 #28, p. 48-
49. Undated. [Chi]
• Summary: Wade-Giles reference: Shih Chi, by Ssuma 
Ch’ien. This is the earliest known history of China, written 
during the early Han dynasty, and the most famous of all 
Chinese historical works. It is also the earliest Chinese work 
whose date of appearance is fairly well known; he presented 
it to the emperor ca. 90 BCE.
 Chapter 6 (Qin Shihuangdi), which is about the fi rst 
emperor of China, notes that soybeans (shu) were transported 
[as a commodity]. Chapter 7 (Xian Yu), which is about a 
general contending for power, states that soldiers eat taro/
yam (yu) and soybeans (shu). Chapter 10, about Zhang Yi 
(who was probably another general) states that people in a 
mountainous region of China (perhaps near today’s Korea) 
grow lots of wheat but eat mostly cooked soybeans and soup 
made from soybean leaves (huo). Chapter 27, about Li Si (a 
top government offi cial) mentions soup made from soybean 
leaves.
 Chapter 69, titled “Economic affairs” (Huozhi liezhuan, 
a famous chapter) refers to one thousand earthenware 
vessels of mold-fermented cereal grains and salty fermented 
soybeans (fermented black soybeans) (niequ yanshi qianhe) 
as articles of commerce. (Translated by H.T. Huang, PhD, 
Dec. 2001). Dr. Huang adds: Chapter 69 shows that soybeans 
and fermented black soybeans had now clearly become 
major commodities in the Chinese economy (See Huang 
2000, p. 336). The term niequ probably refers to two separate 
entities. Nie is a general term for sprouted grain; it should 
not be translated as “malt,” since in English “malt” generally 
refers to malted barley. Qu (which is the same character 
pronounced “koji” in Japanese) refers to molded grain used 
in a fermentation, but we cannot say what type of cereal 
grain (such as wheat, rice, barley, millet, etc.) was used. 
Note 1. The Japanese almost surely learned both the method 
and the character for qu / koji from the Chinese. Since this 
book was written in northern China, the qu was probably 
either molded wheat, barley, or millet. The earliest method 
describing how qu was made appears in the Qimin Yaoshu 
(Important arts for the people’s welfare) (544 CE); that qu 
was molded wheat.
 Dr. Huang continues: Soybean leaves are still widely 
used in soups, in part because there were not as many types 
of vegetables as there are today. Much later they used only 
tender soybean seedlings (doumiao) in soups, fi nding the 
regular leaves too tough. Most of the chapter titles in this 
work refer to people, but some refer to early dynasties (Xia, 
Shang, and Zhou) or to subjects such as economics. This 
book gives the names of all the Shang dynasty emperors. 
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It also lists Shennong as an early historical emperor. The 
“Burning of the Books” commanded by the fi rst emperor of 
China some 123 years earlier, in 213 BCE, had destroyed 
much of Chinese written history. Thus, scholars didn’t take 
this list seriously until inscriptions on Shang oracle bones, 
discovered by archaeologists in the early 20th century, 
showed (remarkably) that this list of emperors was quite 
correct, and that many of these emperors were real people.
 Chapter 70, about a man named Taishi Gong (which 
may be an honorifi c name of Sima Qian; Gong means 
“duke”), mentions a soup made from soybean leaves.
 Huang (2000, p. 337) tells this story from the Shiji 
(Biography of the Prince of Huainan, Chap. 118): “When 
the Prince of Huainan (the legendary inventor of tofu), 
was exiled for inciting rebellion (in 173 BCE), against his 
brother the Han Emperor Wendi, he and his retinue were, 
nevertheless, provided with such necessities of life as 
‘fi rewood, rice, salt, shi [fermented black soybeans], and 
cooking utensils.”
 Wilkinson (2000, p. 781). Sima Qian (145-86 BCE) 
fulfi lled the request of his father, Sima Tan (80-110? BCE), 
to complete the project for which he had begun to gather 
the materials, a history of China from the earliest times to 
the reign of Han Wudi, a period of 3,000 years. The Shiji is 
a history of China from the Yellow Emperor down to Han 
Wudi arranged in a manner which, with certain adaptations, 
was to set the form for a new way of writing history. 
Wilkinson gives details of its structure (p. 501-02).
 Fukushima (1989, p. 7): This is the earliest known 
document to mention shih [shi; fermented black soybeans].
 Needham (1986, p. 237-38): One may ask how Shen 
Nung entered this book. He was one of the great culture 
heroes of Chinese antiquity, the second of the ‘three 
primordial sovereigns’ (san huang). Reigning as Yen Ti, he 
was the “technic-deity, arch-inventor and patron saint of all 
the biological arts–agriculture, tillage, animal husbandry, 
pharmacy, and medicine. This was the soil from which 
Chinese botany and zoology as sciences emerged.” In the 
Shiji we fi nd the statement that Shen Nung ‘experimented 
with (literally tasted, experienced) the hundred herbs, and so 
began the use of medicaments.’
 Bray (1984, p. 629): Historical Record (down to 99 
BCE). Published in early Han, c. 90 BCE. By Ssuma 
Ch’ien, and his father Sima Tan (W.-G. Ssuma T’an). Partial 
translations by Chavannes (1895-1905), Pfi zmaier (1858-
1863), Hirth (1917), Wu Khang (1932), Swann (1950), etc. 
Yin-Te Index, no. 40.
 Bo (1982): “Meat jiang 1,000 pots, and [soybean] jiang 
1000 pots.”
 K.C. Chang (1977:31): “... in all likelihood soy sauce 
[probably chiang] was known toward the end of the Chou 
period (see Shih chi, “Huo Ch’ih Lieh Chuan”).
 Shih Shêng-han (1962, p. 86), in his translation and 
interpretation of the Qimin Yaoshu, notes that Sima Qian 

mentions fermented black soybeans (shi) as being sold 
commercially in the cities, so it must have been produced in 
large quantities in his time.
 Reischauer and Fairbank (1960, p. 111-13): The greatest 
literary achievement of the Han period was in the fi eld of 
historical writing. No people have been more interested in 
their past than the Chinese. This book is a history of China 
up to 99 BCE, much greater in scope and far more advanced 
in scholarship than any work that had preceded it. It 
continued Confucius’ work on history. Shih means historian 
or history. Chi means record or note. Wu Ti had Ssu-ma 
Ch’ien castrated. The book set the pattern for later Chinese 
historical works. 130 chapters, 700,000 characters.
 Morohashi (1955): Chiang kang (chiang crocks). 
“Throughout T-ai (district in Szechuan?), in one year, 1,000 
fermented products and 1,000 crocks of pickles and chiang 
(are made). This is equivalent to a house of a thousand 
chariots (i.e., a dukedom).”
 Hagerty (1917, p. 33-34, 79. Translation of Wu 1848): 
“The Shih chi, or Historical Records, under the heading of 
Huo Chih, or Political Economy, says: ‘In the big centres and 
capital cities, at the harvest time, this bean product [shih, or 
bean relish {fermented black soybeans}] was on sale in the 
markets and was called Nieh ch’ü yen shih, and the quantity 
which was sold in one year, amounted to one-thousand ta.’” 
The Han shu writes the last two characters (Cc).
 Bretschneider (1871, p. 7-8): “Ssu-ma-ts’ien, the 
Herodotus of China, in his historical work Shi-ki (pinyin: 
Shiji, by Sima Qian), written in the second century BCE, 
states that the Emperor Shen-nung in 2700 BCE sowed 
the fi ve kinds of corn [fi ve grains, wugu]. In later times the 
Chinese commentators agreed that here the following corns 
were meant:” 1. Shu Panicum millet (Panicum miliaceum 
L.). 2. Tsi [Chi] Foxtail / Setaria millet (Setaria italica 
Beauv.). 3. Shu Soja-bean (Glycine hispida). 4. Mai Wheat. 
5. Tao Rice.

7. Liji or Xiaodai liji [The book of rites]. 100 CE. China. 
Passage on soy reprinted in C.N. Li 1958 #5, p. 29-30. Reiki 
in Japanese. [Chi]
• Summary: Wade-Giles reference: Li Chi or Hsiao Tai Li 
Chi, compiled by Dai the Younger. Huang (2000, p. 619) 
states that this book was compiled by Dai the Younger and 
is traditionally ascribed to the Former/Western Han (ca. 70 
BCE to 50 BCE), but it really fi rst appeared in the Later/
Eastern Han (ca. 80 to 105 CE), though the earliest pieces 
included may date from the time of Confucius (ca. 5th 
century BCE).
 In Chapter 4 titled Tangong (a person’s name) Part II, 
we fi nd the expression chuoshu yinshui (W.-G. ch’o shu yin 
sui) which means literally “sucking soybeans and drinking 
water.” Huang (2000, p. 294) notes that the ancient Chinese 
found that soybeans tasted better and were better tolerated 
[more easily digested] if they were cooked in water for a 
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long time to make soybean congee or gruel. This food must 
have been extremely smooth and thin since, in pre-Han 
references to consumption of this gruel, the expression 
choushu is used. Chou is a very unusual term that refers 
to a way of ingesting that is half way between eating and 
drinking. The soybean appears to be the only grain that was 
prepared in this way in ancient China. The word/character 
chou is not even used for thin rice or millet congee or gruel. 
Rather, the Liji uses the word shi (to eat) for them.
 Chapter 6, titled “Monthly Ordinances,” describes a 
ceremony for the “Son of Heaven” (the emperor/king), in 
which he is supposed to eat soybeans (shu) and chicken. 
Note: Huang (2000, p. 163-65) states that this chapter 
contains the earliest known description in Chinese of how 
wine (jiu; Jap. saké) was made from millet and rice. In the 
second month of winter, the Superintendent of Wine used 
qu (a grain-based mold ferment like Japanese koji) and nie 
(sprouted grain) to make the wines, which were used for both 
ritual and drink.
 Chapter 12, titled “Rules for the family” (Neize) lists 
soybeans (shu) as one of the foods to be served to a relatively 
high-class family.
 In the chapter titled “Ceremony of pouring the pot,” 
item 14 states that azuki beans (xiaodou) are in the pot. (See 
Li 1958 #356). (Translated by H.T. Huang, PhD, Aug. 2001).
 This book, which is about etiquette and ceremony 
(including eating and drinking, marriages, funerals, etc.) for 
the royalty and upper classes, was compiled by disciples of 
Confucius during the Eastern Chou period. These rites and 
rituals were a key element in the whole Confucian concept of 
social order. This is the last of the fi ve classics.
 Huang (2000, p. 334) states concerning non-soy jiang: 
“Hai made from frog, rabbit and fi sh are mentioned in 
the passage in the Neize [W.-G. Nei Tse; Internal Family 
Regulations] chapter of the Liji. Also mentioned are jiang 
from fi sh roe and jiang from mustard, as well as haijiang 
which presumably simply means a hai type of jiang.” Also 
mentions xijiang which “probably indicates an acid type of 
jiang possibly made by blending jiang with vinegar. These 
records indicate that jiang is a general term for fermented 
or pickled condiments prepared from fi nely divided food 
materials; hai is jiang made from animal products, and tan is 
juice drained from mature hai.
 Huang (2000, p. 33) states that xiaodou (lesser beans, 
Phaseolus calcaratus) [azuki beans] are also mentioned in 
the Neize chapter.
 Wang and Fang (1987) note: “According to the Book 
of Rites, 20 jars of chiang were seen in the kitchen when 
the victory feast was being prepared for the fi rst ruler of 
the Chou dynasty. Confucius (551-479 BCE) was quoted as 
saying not to eat food that is not seasoned with the proper 
type of chiang.” In Japanese this work is called the Reiki. It 
was translated into Japanese by Yasui Shotaro in 1921. It is 
written entirely in Chinese characters (Kanbun).

 Bray (1984) states (p. 533) that both the hemp plant 
(Cannabis sativa; ma) and the cloth made from it are 
mentioned many times in the classical texts, including the 
Shih Ching, Chou Li and Li Chi.
 Bo (1982): “Called Reiki in Japanese, this book 
mentions ‘hai,’ a type of sauce made from animal fl esh 
without bones, and tan?, a sauce made with a lot of liquid. It 
also says, ‘If you eat soybeans [shu] and drink water, you can 
be entirely satisfi ed/happy.’”
 K.C. Chang (1977, p. 34) appears to consider this the 
earliest Chinese cookbook with modern recipes. He states: 
“The only elaborate recipes for Chou dishes are those of the 
so-called Eight Delicacies, describe in Li chi (‘Nei Tse’), to 
be specifi cally prepared for the aged. They are the Rich Fry, 
the Similar Fry, the Bake, the Pounded Delicacy, the Steeped 
Delicacy, the Grill, the Soup Balls, and the Liver and Fat.” 
Each of these recipes is then described in detail on pages 51-
52. Unfortunately none contains any soy ingredients.
 Ying-shih Yü (1977, p. 58): “What makes the Ma-
wang-tui discovery doubly interesting is the amazing degree 
to which the food list from Tomb No. 1 agrees with the 
list given in the ‘Nei tse (‘Internal [Family] Regulations’) 
chapter of Li chi. Virtually all the foodstuffs and prepared 
dishes listed above can be found in that chapter (Li chi, 
8:19a-21b; Legge 1967, 1:493-63).”
 Sato (1963, p. 8), in his book titled Documents on 
Fermented Black Soybeans, Chiang, Miso, and Shoyu, cites 
this as the second earliest Chinese document seen on the 
subject.
 Nancy L. Swann. 1950. Food and Money in Ancient 
China. On page 434 is a footnote concerning soy sauce 
which says: “Consult Li-Chi 2:23b, SBE [Sacred Books of 
the East], xxvii, p. 79.”

8. Xu Shen. 121 CE. Shuowen jiezi [Analytical dictionary of 
characters]. China. Passage on soy reprinted in C.N. Li 1958 
#42, p. 56. [Chi]
• Summary: Wade-Giles reference: Shuo Wên Chieh Tzu, 
by Hsü Shên. Often abbreviated to Shuowen. Bray (1984, p. 
630) translates the title literally as “Explanations of simple 
characters and analysis of composite ones.” Wilkinson (2000, 
p. 63) translates it as “Explaining single-component graphs 
and analyzing compound characters.” This is the earliest 
systematic or comprehensive Chinese lexicon/dictionary, 
and by far the most important. It succeeded the Erh Ya, is 
arranged by the structure of the characters, and lists more 
than 9,000 characters under 540 radicals.
 Li (1958, p. 56) identifi es ten ancient Chinese “seal 
characters” (zhuanwen, ornamental writing) in this dictionary 
that are related to soybeans (and other beans); all ten are 
compound / composite characters: (1) Pronounced da means 
“small soybean” (shu). It is composed of a grass radical over 
the character he which has a stylized roof above a mouth. 
(2) Pronounced qi means “soybean stem.” It also has a 
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grass radical on top. (3) Pronounced huo means “soybean 
leaves.” It is the third character with a grass radical on top. 
(4) Pronounced dou and means “beans.” It is a plate with a 
pedestal. (5) Also pronounced dou means “beans,” and is an 
ancient way of writing No. 4. (6) Pronunciation unknown: 
Refers to a kind of soybeans. At the bottom is character No. 
4. (7) Pronunciation unknown: Refers to a sweet product 
made from soybeans. It also has character No. 4 at the 
bottom. (8) Pronounced shu means “soybeans” (dou). This 
is the main part of the early character shu meaning soybeans 
or the character shu meaning uncle. The character itself 
resembles a germinating soybean emerging from the ground–
showing the horizontal line of the soil surface, roots below 
it, and a stem and branch above. (9 and 10) Pronounced chi 
(or shi) and showing two ways of writing the same character, 
which means “soybeans fermented with salt” or “fermented 
black soybeans.” The fi rst has shu on the left while the 
second has dou on the left, each meaning “soybeans.” On the 
right, both have the ancient radical for “branch.” This second 
character is basically the same as the modern character for 
“fermented black soybeans.” (Translated by H.T. Huang, 
PhD, Jan. 2002).
 Dr. Huang adds: These are China’s oldest and most 
revered characters, based largely on the inscriptions found 
on China’s ancient bronzes. Stylized and formalized, they 
demonstrate the beauty of ideographic language, which 
starts as pictures. They have no counterpart in Western 
European culture. These characters have been written by 
calligraphy specialists throughout Chinese history (until 
1949), regardless of the dynasty, to announce special or 
weighty occasions. They are also available as a modern font. 
The Chinese Communist government, in their desire to break 
with the past, was the fi rst to discontinue and discourage 
their use–although a few calligraphers keep them alive.
 Huang (2000) discusses the different types of ferments 
(qu, koji) listed in this work and, throughout Chinese food 
history (p. 167, 261, 150-68), early uses of the word fu to 
mean ‘decayed’ or ‘rotten,’ “hardly a fi tting appellation for a 
food product” (p. 302).
 The character for koji was originally written 
with 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).
 What is jiang? The Shuowen tells us that “jiang is hai; 
it is made by blending meat with wine.” Fortunately other 
works give us “more specifi c information on how hai or meat 
jiang was made in antiquity” (p. 334). The Shuowen says that 
fermented black soybeans (shi) are prepared by incubating 
soybeans with salt (p. 336).
 Bretschneider (1882, p. 162): The ‘shuo wen’ 
(introduction), in one chapter, explains “tou” by “ancient 

vessels for containing meat” but in another chapter given to 
it the meaning of “shu” or pulse. Some authors in the Ch’in 
dynasty (3-4 century CE) began to write “tou” to designate 
“pulse.”
 Letter from Dr. H.T. Huang, expert on the history of 
Chinese food and agriculture. 1994. May 10. There is a 
reference to li (the Chinese forerunner of Japanese amazake) 
in this work which appeared in 121 CE. It explains that “li is 
wine that has only been fermented overnight.”
 Note that the fermented black soybeans in tomb number 
1 of Mawangdui [Jap: Seikan Baotai, literally “Horse King 
Mound,” the tomb of the prime minister of a small state 
(Changsha) in the Former Han] of the Former/Western 
Han were about 200 years before the Shuo Wen. Note: The 
Former/Western Han had its capital at Ch’ang-an (today’s 
Sian or Xi’an, the capital of Shensi). It later became the 
capital of the Later Ch’in, Northern Chou, and T’ang 
dynasties. Luoyang (W.-G. Lo-yang, in today’s north Honan 
province) was the capital of the Eastern Chou, then the Later 
Han, and Jin.
 Fukushima (1989, p. 7): “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 CE in the later Han 
dynasty. The raw material of the shih is soybeans.”
 Bray (1984, p. 630): Shuo Wen Chieh Tzu. Analytical 
Dictionary of Characters [lit. Explanation of Simple 
Characters and Analysis of Composite Ones]. Later Han, 121 
CE. By Hsü Shen.
 Bo (1982): In this, China’s oldest dictionary, it is stated 
that the character chiang follows the characters for meat 
and (?). Chiang already meant meat chiang so it was not 
necessary to explain this. But if chiang already meant meat 
chiang, why was the character chiang used more widely 
than the other character chiang written in a similar way? 
This is confl icting and confusing. I think the author made 
a mistake in his interpretation, or maybe he didn’t have a 
clear understanding of the origin of the term chiang... The 
character for shi is described as a fermented bean using salt. 
For “fermented” they use the term yu, which means that you 
place things upside down, inoculate them with koji molds, 
and allow them to ferment.
 Hsu (1980): Gives 4 variations for “beans” “The 
character shu/shih? is used to denote the salted bean.”
 Ho Ping-ti (1969): This was the earliest systematic 
Chinese lexicon, compiled shortly after 100 CE.
 Morohashi (1955): Translated p. 9, 16 (nuggets). Listed 
9,000 Chinese characters under 540 radicals.
 Hagerty (1917, p. 21. Translation of Wu 1848): “The Hsi 
chuan (Shuo wên hsi chuan, Supplement to the Shuo wên, or 
Ancient Dictionary, by Hsü Ch’ie), uses the name Hsiao shu 
(2 Cc [small shu]) instead of Haiao tou (2 Cc [small bean; 
azuki bean]). The young beans are called Huo (1 Cc). The 
stem of the plant is called Chi (1 Cc). When prepared with 
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salt the beans are called Shu (1 Cc), or more commonly Shih 
(1 Cc) (Ch’ih)” [fermented black soybeans].
 Hagerty (1917, p. 34-35): “The Shuo Wan [sic, Shuo 
Wen], or Ancient Dictionary, says: ‘The term for bean is 
Lu lu huo (3 Cc), and this is really identical with the name 
Niu lu huo (3 Cc).’... The Shuo wên also says that the term 
Chüan lu huo (3 Cc) really is identical with Niu (1 Cc). The 
Commentary says these all refer to what we know as the Lu 
tou” (2 Cc) [mung bean].

9. Liu Xi. comp. 150 CE. Shiming [Expositor of names]. 
China. Passage on soy reprinted in C.N. Li 1958 #46, p. 57, 
and #221, p. 234. [Chi]
• Summary: Wade-Giles reference: Shih Ming, by Liu Hsi. 
Later / Eastern Han dynasty. Shu (the simplifi ed character) 
means soybeans (shu, the early, more complex character).
 In Chapter 13, fermented black soybeans (shi) are 
mentioned twice. The fi rst states: Shi is also written as shi (a 
Chinese character with the same pronunciation / sound that 
refers to something delectable and highly desirable). It is 
used to blend / harmonize the fi ve fl avors. Shi is necessary 
for this blending to succeed. It helps to make things sweet 
and delectable. That’s why the people of Qi [a region in 
today’s Shandong province near the birthplace of Confucius] 
call it shi (fermented black soybeans). Because it sounds just 
like shi (delicious / delectable) (See Huang 2000, p. 337). 
The second reference to shi in Chapter 13 is in a recipe for 
dry-roasted meat. “Marinade meat in malt sugar, honey, 
and shizhi (fermented black soybean extract; literally “juice 
from shi”), and roast it until it has the consistency of dried 
meat” (see Huang 2000, p. 360). (Translated by H.T. Huang, 
PhD, Feb. 2002). Dr. Huang adds: By the late Han period, 
shi was a popular food product. The fact that it was traded 
extensively makes it clear that it was considered a culinary 
necessity of daily life. The second reference is interesting 
in terms of the origin of soy sauce. Shizhi was an extract, 
probably made by boiling shi in water; so it was something 
like miso soup without the added vegetables, etc. Shizhi 
is also mentioned several times in the Qimin Yaoshu (6th 
century CE), but it is not mentioned in any other work in 
between. It was a precursor of soy sauce but it would have 
lacked the richness of soy sauce.
 Note: This is the earliest document seen (May 2014) that 
mentions fermented black soybean extract / sauce, which it 
calls shizhi.
 Huang (2000) discusses the different types of ferments 
(qu, koji) listed in this work and, throughout Chinese food 
history (p. 167, 261, 150-68). The Shiming says “when 
hai is soupy, it becomes tan. Thus hai can be construed 
as a thick meat sauce (or a paste), and tan a thin one” (p. 
334). This work says that fermented black soybeans (shi) 
are “delectable and highly desirable. It was a popular food 
product. In fact, the extensive trade in shi during the Han-
Wei Period [202 BCE to 265 CE] leaves no doubt that it was 

considered a culinary necessity of daily living” (p. 337). 
Fermented black soybean sauce (shizhi) was apparently a 
well-known fl avoring agent during the Han. The Shiming 
states: “Roast-dry meat: marinate meat in sugar, honey, and 
shizhi and roast it until it has the consistency of dried meat” 
(p. 360). The Shiming discusses different types of pasta 
(both non-fi lamentous and fi lamentous) including one with 
sesame seeds (huma) sprinkled over it (p. 468, 472s, 480, 
484). Gives a good history of malt sugar made from various 
cereals (p. 457-58); one type (i) is mentioned in the Shiming.
 Wilkinson (2000, p. 66, 790): The chapter titled 
“Dictionaries” states that China’s fi rst etymological 
dictionary, the Shiming, compiled by Liu Xi, appeared circa 
200 CE. Liu used rhyming puns plus the literary and spoken 
languages of his day, to trace the origins of 1,500 words in 
27 categories. This is a major work.
 Hagerty (1917, p. 33): “The Shih Ming, or Explanation 
of Terms, by Liu Hsi of the After Han Dynasty period says: 
‘The Shih, or Bean relish, has an excellent taste, having all 
fi ve fl avors harmonized together. This sauce is necessary in 
order to complete the fl avor of the food and make it taste 
good. For this reason the people of Chi state pronounce the 
character for shih (Cc), the name for bean relish, the same as 
the character (Cc) (?) which denotes “excellent.”’”

10. Shijing [Food canon (#1)]. 530? CE. China. Passage on 
soy reprinted in C.N. Li 1958 #294, p. 216. Undated. [Chi]
• Summary: Wade-Giles reference: Shih Ching. Northern 
Wei. There are several early Chinese books with this title. 
The original work has been lost, but its contents are partly 
preserved in the fermentation and food processing / food and 
drink chapters of the Qimin Yaoshu (QMYS). The author and 
date of this one are uncertain. The date was probably before 
that of the QMYS (544 CE); the date 530 CE is proposed 
here by Li. Authorship has been attributed to Cui Hao (W.-
G. Ts’ui Hao), to his mother, or to Ma Wan–but these are 
just theories. One Shijing (Food canon), attributed to Cui 
Hao, in 9 volumes, is listed in the Weishu (History of the 
Northern Wei dynasty) (554 CE), in which only the preface 
remains. This preface, which has been translated in Huang 
(2000, p. 125), strongly implies that most of the Shijing was 
actually written by Cui Hao’s mother. During a famine that 
lasted more than ten years, she realized “how ignorant the 
younger generation had become” in matters related to food 
preparation and the culinary arts. “The result is nine chapters 
of elegant and systematic descriptions that form this book.” 
In his later years, Cui Hao unfortunately had a falling out 
with the Wei emperor; in 450 CE he and his entire family 
were put to death for high treason, and he was regarded as 
a traitor for the last 100 years of the Northern Wei dynasty. 
This was probably why his name is never mentioned in 
the CMYS and though many passages from the Shijing are 
quoted and the source cited, the CMYS never says whose 
Shijing. The author of the QMYS was a government offi cial 
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when Cui Hao was remembered as a traitor.
 The section titled “How to make soybean (dadou) 
thousand year bitter wine (kujiu)” (preserved in Chapter 71, 
titled “Vinegar” in the QMYS) says: Take one pint (dou) 
of soybeans (dadou). Wash until very clean, soak until 
soft, then steam until cooked through. Dry in the sun. Then 
repeatedly pour wine (jiu) over the soybeans–so they impart 
their fl avor to the fi nal vinegar and aid the oxidation process. 
This section also describes other ways of making other kinds 
of vinegar–each with a unique fl avor.
 Note 1. This is the 2nd earliest document seen (May 
2014) that mentions a type of soybean wine.
 The section titled “How to make fermented black 
soybeans (shi)” (preserved in Book 8, chapter 72 of the 
QMYS) describes three methods for making shi. The main 
method (the one described fi rst in the QMYS and considered 
to be most important by the author) is for unsalted / bland 
fermented black soybeans (danshi). The method for making 
salty fermented black soybeans (based on the translation by 
Shih Shêng-han 1962, p. 86-87, and H.T. Huang 2000, p. 
338-39) is as follows: Fermented black soybeans are usually 
made in the summer, from the 5th to 8th month; this is the 
best time. Take one dan (about 40 liters; later pronounced 
shih) of soybeans, wash / scour well, and soak overnight. The 
next morning, drain off the water then steam until the hulls 
/ seed coats will slip off when you rub the beans. Spread on 
the ground (or on a mat if the ground is bad) to a depth of 
about 2 inches (cun). Wait until the beans are completely 
cool, then cover with a layer of rushes about 2 inches thick. 
After 3 days, inspect the beans to see if they are covered 
with a yellow coating [or mycelium, probably of Aspergillus 
mold]. If so, remove the rushes and spread the soybeans to 
form a thinner layer. Make groves with the fi ngers in this 
layer and shape into “plots.” Mix again. After several hours, 
mix and make into “plots” again. Repeat this mixing and 
plot-making process 3 times a day for 3 more days.
 Meanwhile, cook another batch of soybeans to get a 
thick, syrupy decoction. Make some glutinous rice koji 
(nuqu; W.-G. nü ch’ü). Mix 5 sheng (1 sheng = about 400 
ml) of the glutinous rice koji and 5 sheng of good table 
salt into the yellow molded soybeans, then sprinkle with 
the syrupy decoction (soybean cooking liquid). Knead 
with both hands until some juice begins to run out between 
your fi ngers. Then place the mixture into an earthenware / 
pottery jar (ping) with a neck until full–but do not compress 
or pack. If the jar is not full, fi ll to the brim with wild 
mulberry leaves. Seal mouth of jar tightly with mud (ni). 
Leave jar in middle of courtyard for 27 days. Then pour out 
the jar’s contents [probably onto a mat], spread, and dry in 
the sun. Steam it again, then sprinkle with a decoction of 
mulberry leaves. Steam it again for as long as is steaming 
raw soybeans, then spread it again and dry in the sun. After 
steaming and sun-drying three times, the fermented black 
soybeans will be ready.

 Note 2. This is the earliest document seen (May 2014) 
that mentions unsalted / bland fermented black soybeans 
(danshi). However the document no longer exists.
 Yan-Kit So. 1992. Classic Food of China (p. 21). “Even 
though Chinese historical and literary records on food go 
back to the Zhou dynasty (11th century to 221 BCE), many 
of the books written on cookery before the 6th century CE 
have been lost to posterity, and it is not clear how or why 
they disappeared.” We know of their existence only “through 
references in other books or fragments of what is left of 
them. The most poignant example is the Shi Jing or The 
Book of Food, written by Cui Hao, who was prime minister 
at the beginning of the Northern Wei dynasty (386-534 CE), 
but was executed for treason in 450 CE. All of this book, 
save for the preface, has been lost.” When China was going 
through turmoil, his mother dictated to her son all of her 
family recipes which she worried might be lost to future 
generations. He wrote nine chapters, but not even one recipe 
has survived.
 Bo (1982): Mentions wheat chiang and mustard chiang.
 The Ch’i-min yao-shu states that this work contains a 
recipe for “one thousand year bitter soy wine,” which was 
apparently made by soaking fermented black soybeans in a 
grain-based alcoholic beverage or medicinal tincture.
 Fukushima (1979, p. 3, 8-9, adapted from Bo 1982). 
“The manufacturing process of wheat chiang, appearing in 
Chi-ching (Shokkei in Japanese) by Hsieh Fêng (Sha Fu in 
Japanese), published in the Han dynasty (206 BCE to 220 
CE). Shi-ching has not survived to the present day, but the 
original Shi-ching process for making wheat chiang is cited 
in the Ch’i-min Yao-shu.” In the process wheat is soaked, 
steamed, and spontaneously molded to make koji. The wheat 
koji is mixed with cooked wheat and salt water to make a 
fi rm mash. This is insulated and aged to make wheat chiang.
 The work also describes how to make shih (fermented 
black soybeans): 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.
 Note 3. This is the earliest document seen (Oct. 2021) 
that specifi cally mentions soybean koji; in this case it is used 
to make fermented black soybeans (shi, shih).
 Shih Shêng-han (1962), in his translation and 
interpretation of the Qimin Yaoshu, includes a lengthy 
analysis of the sources from which it is drawn. On pages 
27-28 is a detailed discussion (with one excerpt) of this 
book (Shijing), whose title he translates as “Catering Guide 
or Nutrition Manual.” He states that 33 quotations from the 
Shijing are mentioned in the Qimin Yaoshu. The Records of 
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Classics and Other Writings in the Suei Shu mentioned nine 
books (all lost now) titled Shijing. One of these, written by 
the mother of Cui Hao (lived ?–450), the Prime Minister 
to the fi rst Emperor of the later Wei dynasty, is defi nitely 
previous to the Qimin Yaoshu.

11. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for the 
people’s welfare]. China. Passage on soy reprinted in C.N. Li 
1958 #66, p. 66-67, and #295, p. 216-20. Translated by Shih 
Sheng-han 1958, 1962. [Chi]
• Summary: Wade-Giles reference: Ch’i Min Yao Shu 
(QMYS) by Chia Ssu-hsieh. Northern dynasties–Northern 
Wei (386-534 CE; established by nomadic people from the 
northern steppes). This is the world’s earliest encyclopedia 
of agriculture. H.T. Huang (2002) adds: “This is the most 
important book on agriculture or food technology ever 
published in China. At a remarkably early date it gives 
both general information and great detail about agriculture 
and food processing.” The QMYS is divided into 10 
books / fascicles (juan), and subdivided into more than 91 
consecutive parts.
 In his Preface, Jia Sixie states that the material in his 
book comes from four sources: (1) The Chinese classics; 
(2) Contemporary books, proverbs, and folk songs; (3) 
Information gathered from experts; and (4) His personal 
experience (“original material”).
 A partial English-language translation of the “original 
material” and commentary by Shih Shêng-han was published 
in 1958 (2nd ed. 1962). The numbered text below is based on 
the 1962 translation titled “A preliminary survey of the book 
Ch’i Min Yao Shu: An agricultural encyclopaedia of the 6th 
century.” 2nd ed. Peking, China: Science (Kexue) Press. x + 
107 p.
 Book 2. General comments. The best time to plant 
soybeans (dadou) and oilseed hemp (youma) depends on the 
climate and soil condition. “Realization of the importance 
of proper choice of season and soil.” These two factors are 
the key to agricultural success. A table (p. 33) shows: Best, 
medium, and latest time for various operations: Planting 
spring soybeans: Best time–First ten days of the 2nd month. 
Medium–First ten days of the 3rd month. Latest time–First 
ten days of the 4th month. Also gives such times for azuki 
beans, male and female hemp, and sesame seeds. For making 
jiang: Best time–12th and 1st month. Medium–2nd month. 
Latest–3rd month. Making shi (fermented black soybeans): 
Best–4th and 5th month. Medium–20th day of 7th month 
until 8th month. Latest–None. In addition: Large dark-red 
beans (da chidou) should be planted in the 3rd lunar month, 
and harvested in the 6th month (See Li 1958 #385).
 Note 1. This is the earliest document seen that uses the 
verb “harvest” as a verb in connection with soybeans.
 Note 2. The scientifi c- and common name of dark-red 
beans is unclear; it may well be another name for azuki 
beans.

 Chapter 4. Millets. It is best to plant millets on new 
fi elds (without a previous crop), or on a fi eld where the 
previous crop was soybeans. Best, medium, and least suitable 
soil / ground for planting various crops. Spiked millet: Least 
suitable–Following turnips or soybeans. Panicled millets–
Medium soil–Following soybeans. 1.3 Amount of seeds to 
be sown at different seasons: Soybeans: Best time–8 sheng/
mou (= 220 ml/508 square meters). Medium time–10. Latest 
time–12.
 Chapter 6, “Soybeans” (dadou):
 Note 3. The fi rst third (approximately) of this 
section is quotations from four early Chinese works and 
commentaries on them: (1) The Erya (Literary expositor) 
(ca. 150 BCE) says: “rongshu is the same as renshu.” Sun 
Yan’s commentary on the Erya explains that rongshu is the 
soybean (dadou).
 (2) According to the Guangya by Zhang Yi (Ancient 
dictionary: Enlargement of the Erya) (230 CE), soybeans 
(dadou) are called shu; azuki beans (xiaodou) are also called 
da. Hudou is jiangdou. Dr. Huang adds: The true identity of 
hudou is unknown.
 (3) The Guangzhi by Guo Yigong (Extensive records of 
remarkable things) (390 CE) says: When you plant the azuki 
bean (xiaodou), you can get three crops a year. The fl avor 
is good. Baidou (“white bean”) is coarse, large, and edible. 
Cidou (“prickly bean”) is also edible. Judou (“millet bean”) 
has a seedling which is like that of the azuki bean (xiaodou). 
The fl owers are purple. It can be used for fl our (mian). It 
is grown in a place called Zhuti within Jianin (in today’s 
Sichuan). Of soybeans (dadou), we have the yellow luodou 
(“drop bean”), the yudou (“imperial bean,” in which the bean 
is elongated), the yangdou (“poplar bean”), whose leaves 
are edible, and the hudou (“foreign bean”), which comes in 
green (qingdou) and yellow (huangdou) varieties.
 (4) According to the Bencao (probably Shennong 
Bencao Jing; Benjing) (Classical pharmacopoeia of 
Shennong, the Heavenly Husbandman) (100 CE), when 
Zhang Qian (W.-G. Chang Ch’ien) traveled to foreign lands, 
he brought hudou (“foreign bean”) seeds back to China.
 Note 4. Zhang went west along what is now called the 
Silk Road during the Former / Western Han dynasty, was 
gone for 11 years, and returned to China in 126 BCE. The 
hudou is now generally thought not to be a soybean.
 The Qimin Yaoshu then begins: So now (i.e., Later 
Wei), we have two kinds of soybeans (dadou), black and 
white, as well as changshao (“long tip”) and niujian (“cow 
path”) varieties. There are three kinds of azuki beans 
(xiaodou): The green (ludou), the red (chixiaodou), and 
the white (baixiaodou) varieties. There are also the yellow 
Korean bean (huang gaolidou), the black Korean bean (hei 
gaolidou), the yandou (“swallow bean”) and the bidou; all 
are varieties of soybeans (dadou). Then there are wandou, 
jiangdou, and laodou; all are varieties of azuki beans 
(xiaodou).
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 Note 5. This is the earliest document seen (May 2021) 
that mentions Korea in connection with soybeans.
 Note 6. This is the earliest Chinese-language document 
seen (Oct. 2021) that uses the word baixiaodou to refer to 
white azuki beans.
 Spring soybeans (dadou): Plant them at the same time 
as the early grains; the middle of the 2nd lunar month is best. 
Use 8 sheng of seeds per mou. The second best planting time 
is the fi rst third of the 3rd lunar month; use 10 sheng per 
mou. The latest you can plant them is the fi rst third of the 
4th lunar month; use 12 sheng per mou. If you meet with late 
germinating weather, you can plant in the 5th or 6th lunar 
month, but you must increase the amount of seed used.
 The soil should not be overly fertile. After land has 
been harvested in the previous autumn, it can be planted 
sparsely. If the soil is too rich, you may get luxuriant growth 
but fewer pods. Harvest the crop late. The pods do not drop. 
If you harvest too early, the seeds will not be full. Use a 
drill to plant, so the seeds will be placed deep in the soil. 
The seedlings will be sturdy and have deep roots to reach 
the moisture in the soil. Pierce (?) once, plow once, and hoe 
several times.
 Mow / cut when all the leaves have fallen. When some 
leaves are left, it is harder to cut the stems. After mowing, 
quickly plow stubs under the soil. The soybean stubs dry out 
easily. If you do not plow them under, the soil will not retain 
moisture.
 To produce [soybeans] for animal feed (jiao), use a 
wheat fi eld as a base, and plant 3 sheng of seeds per mou. 
Broadcast the seeds and use a plow to form a narrow and 
shallow channel; level it plane. If the weather is dry, the 
stems will be coarse and sturdy, and the leaves sparse. If 
there are too few seeds, the seedlings will not grow tall; if 
the seeds are placed too deep, the seedlings will not be able 
to emerge from the soil.
 If the soil is too damp, fi rst plow deeply, then broadcast 
the seeds away from the plowed furrows and level the soil. 
Do not do this if the soil is not too damp.
 In the 9th month, if you see leaves close to the ground 
turning yellow and about to fall, immediately harvest the 
crop. Even if the leaves do not turn yellow, they can easily 
start to rot. If you do not harvest, the wind will quickly strip 
the leaves, and the rain will rot the stem. The crop will be 
ruined.
 Book 2, “Cultivating cereal grains.” The best way 
to improve the soil is to plow under green beans (lüdou, 
probably Dolichos species rather than mung beans or green 
gram). Azuki beans or sesame seeds (huma) are next (Note 
7. Sesame seeds are not a legume and do not enrich the soil). 
It’s best to broadcast these densely in the 5th or 6th month, 
then plow them under [as green manure] in the 7th or 8th or 
eighth month. In the yield of spiked millet planted the next 
spring should be 10 sheng per mou. The effect is as good 
as adding the excreta of silk worms or well-rotted compost. 

Varieties of crops. The Chinese and English names of 7 
cereal crops and the number of varieties of each recorded in 
the QMYS are given; soybeans are not in this list. Fertilizing 
the ground: Succession of crops. This table is similar to a 
previous one but: For soybeans: Most favorable forerunner–
Spiked millet. For azuki beans the best forerunner is spiked 
millet or wheat. The QMYS was the fi rst book to state 
that using green manure is “the best thing to do.” The best 
preceding crops for plowing under as green manure are 
Dolichos beans (lüdou) or azuki beans. The next best crops 
are hemp, foxtail millet (su; Setaria italica), or sesame seeds. 
The least desirable are rapeseed / colza (wujing) or soybeans 
(dadou).
 Note 8. This is the earliest document seen (May 2014) 
worldwide that mentions rapeseed.
 Harvesting and storing crops. Soybeans: In the 9th 
month, when the lower leaves become yellow and fall, reap 
quickly. Different harvest dates are given for azuki beans and 
sesame seeds.
 Chapter 8 (Li 1958, p. 217)–Hemp: Be careful not to 
plant soybeans (dadou) mixed with hemp.
 Chapter 10–Barley or wheat: Upland (high) fi elds are 
good for cultivating cereal grains or beans.
 Note 9. This is the earliest document seen (May 2021) 
that gives basic formulas for fermented soyfoods or soy 
condiments such as jiang, soy sauce, etc.

12. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for 
the people’s welfare (Continued)]. China. Passage on soy 
reprinted in C.N. Li 1958 #66, p. 66-67, and #295, p. 216-20. 
Translated by Shih Sheng-han 1958, 1962. [Chi]
• Summary: Continued: Book 3, “Culinary vegetables.” 
Chapter 14 (3.2.31 Li 1958, p. 217)–To plant melons, make 
a pit as big as a bowl. Place 4 melon seeds and 3 soybean 
seeds in the sunny side of the pit. After several leaves 
have expanded on the melon vine, pinch off the soybean 
seedlings. (Melon seedlings are too weak to break through 
the ground, so one should take advantage of the pushing 
force of germinating beans. Yet if the soybeans were allowed 
to grow, they would shadow the melon vine to disadvantage. 
Bean stalks when pinched give off a sap that moistens the 
soil. Never pull out the bean stalks, lest the ground become 
loosened and dry).
 Method #2 for growing melons (from Li 1958 #66): Use 
the raised fi elds method with raised rows. After the rains in 
the 6th month (July), plant Dolichos beans. In the 8th month, 
plow them under. Plow again in the 10th month, then start 
to plant melons. Every two steps, make a small pit the size 
of a plate with a mouth about 5 inches in diameter and a 
fl at bottom. Then plant melon and soybean (dadou) seeds, 
ten seeds each, in the pit. Add manure and soil, and cover it 
gently. Tamp it down with your feet. Pull out the beans and 
thin the melons as usual. When the spring grasses appear, 
the melons will come up and the leaves will grow quickly. In 
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the 5th month (June) the melons will be ripe and their leaves 
luxuriant. They are not harmed by drought.
 Note 1. We are not told when to pull out the soybeans.
 3.4 Preservation of garden vegetables. 3.4.2. Perishable 
vegetables can be half-dried then conserved in jiang; they are 
called jiangcai. The QMYS recommends 6 vegetables to be 
preserved in this way.
 6.1 Fiber crops. The only plant discussed is hemp. 
Female hemp plants are cultivated mainly for their oil-rich 
seeds, are cropped for both their fi ber and their function in 
pollination. Use of wild kuzu (Pueraria) is mentioned in 
passing. 6.2 Tinctorial plants include indigo. Note 2. This is 
the earliest document seen (Aug. 2017) that mentions kuzu / 
kudzu.
 Book 7, “Animal husbandry,” discusses domesticated 
animals including horses, cattle, donkeys, mules, sheep, 
goats, pigs, geese, Chinese ducks, and other fowl.
 Chapter 45–On mulberry: Mentions azuki beans.
 Chapter 58 (7.3)–On rearing baby pigs: For feeding 
baby pigs, nursing is the best. If you must feed them some 
other way, using artifi cial feeds, they may not grow fat, so 
leave the baby pig with its mother in the same pen. Using 
foxtail millet (su) and soybeans (dou) may not be suffi cient. 
Bury some cartwheels (vertically) in the pen to form a 
feeding enclosure, enabling you to separate the baby pig 
from its mother. Scatter foxtail millet (su) and soybeans 
(dou) therein. The piglets will be able to go in and out freely 
and get enough to eat, so they will grow quickly. But the 
mother pig will not be able to reach the feed. Note 3. This 
is the earliest document seen (May 2014) concerning the 
feeding of soybeans or soybean products to pigs.
 Chapter 17, titled “Planting mallows,” advises to plant 
lüdou in the 5th or 6th month, and to plow it under [for use 
as a green manure] in the 7th or 8th month. Chapter 21, titled 
“Planting onions” (cong) recommends planting plant lüdou 
in spring and plowing it under in the 5th month. (See Li 
1958, #416).
 Note 4. This is the earliest document seen (May 2014) 
that mentions lüdou.
 Chapter 57–Raising sheep. If you raise 1,000 sheep, 
within 3-4 months you should plant a batch beans [to help 
feed them].
 Chapter 60–Raising geese and ducks: Take the female 
ducks (hens) and do not mix them with the males (drakes). 
Feed the female ducks with foxtail millet (su) and soybeans 
(dou) until they are satiated. You should get 100 eggs from 
each female duck. Dr. Huang notes: They are raising the 
ducks for the eggs, not the meat. Note 5. This is the earliest 
document seen (May 2014) which mentions that ducks (or 
geese) are fed or eat soybeans.

13. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for the 
people’s welfare]. China. Passage on soy reprinted in C.N. Li 
1958 #66, p. 66-67, and #295, p. 216-20. Translated by Shih 

Sheng-han 1958, 1962, and H.T. Huang 2000. [Chi]
• Summary: Wade-Giles reference: Ch’i Min Yao Shu 
(QMYS) by Chia Ssu-hsieh. This is the earliest known 
Chinese work that gives detailed descriptions for making 
Chinese mold ferments qu (Japanese: koji) or wine. The 
following translation is based on Huang (2000, p. 168-81); 
in most places where he uses the terms “ferment / ferments” 
or ch’ü (pinyin qu), we use the well-known Japanese 
word “koji,” which is written with the exact same Chinese 
character.
 The section titled “Preparation of ferments and wines in 
Early medieval China” (p. 168-81) discusses passages from 
the four chapters (64-67) in the Qimin Yaoshu that deal with 
koji and wines. The author gives detailed descriptions of the 
methods for making nine types of koji, as well as 37 types of 
grain-based wines. The nine types of koji are listed in Table 
20 (p. 170).
 Of these nine, there are actually only four major types: 
(1) Superior koji. (2) Moderate koji. (3) Common koji. (4) 
Special cake koji. Wheat is the substrate for all except the 
last one, which uses setaria millet. For the superior and 
moderate koji, the wheat is divided into three types based on 
the way it is processed: stir-fried, steamed, and raw. They 
also differ in the shape in which they are made: The superior 
and moderate kojis are round cakes, whereas the common 
kojis are square cakes or bricks.
 To illustrate the process for making these different types 
of koji, Huang quotes in full the text from the Qimin Yaoshu 
describing the preparation of two representative types. The 
fi rst example is No. 1, Superior. Much of the preparation 
appears to be based on superstition. On the fi rst day of the 
7th moon (usually August), before sunrise, a boy in dark 
clothing is sent to draw 20 hu of water while facing west. 
No one else may touch this water. Workers mixing the grain 
and water for the koji must face west. For the caking process, 
only young boys may be employed, and they too must face 
west.
 The raw koji cakes are made in a hut roofed with thatch 
(straw), not with tiles. Five fi gures sculpted from the raw 
ferment mix, called “koji kings,” a set up on the clean, 
packed dirt fl oor in rows side by side. Offerings of wine 
and dried meat are made to the “koji kings” in a carefully 
prescribed way. “The master of ceremonies reads the 
sacrifi cial incantation three times. Everyone kneels to the 
deities.” The process of making koji takes 28 days, with the 
incubating grain being mixed every 7 days.
 The four basic types of koji differ in their ability to 
digest different amounts of grain. For example, one unit 
weight of Superior koji can digest 20-30 times its weight 
in grain, whereas common koji can digest only 7 times its 
weight.
 Complete translations are then given of (1) The 
preparation of wine with a superior koji, and (2) The 
preparation of spring wine with a common koji.
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 Then summaries are given of (3) Preparation of ‘cock 
crowing’ summer wine, and (4) Preparation of regulation 
wine with rice (p. 178).
 Table 21 contains an analysis of the yields of alcohol 
and wine made from the four basic types of koji. For each 
type is given: (1) Name of ferment. (2) Solids used for 
koji and for grain. (3) Water added. (4) Water in grain. (5) 
Ethanol [alcohol] produced. (6) Final weight. (6) Alcohol 
content (percent) [ranges from 10.5% using Superior koji to 
5.0% using Common koji].

14. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for 
the people’s welfare (Continued)]. China. Passage on soy 
reprinted in C.N. Li 1958 #66, p. 66-67, and #295, p. 216-20. 
Translated by Shih Sheng-han 1958, 1962, and H.T. Huang 
2000. [Chi]
• Summary: Wade-Giles reference: Ch’i Min Yao Shu 
(QMYS) by Chia Ssu-hsieh. Chapter 70–Jiang. The 
following translation is based on Huang (2000, p. 347-
49); he notes that this is the fi rst document that gives a 
detailed description of the method for making soybean 
jiang. The process is related to that for making fermented 
black soybeans (shi), in which limited amounts of wheat 
fl our were mixed with the soybeans to enhance the growth 
of microorganisms. When making jiang, larger amounts 
of wheat fl our may be added and microbial growth may 
be further hastened by inoculating the mash with various 
prepared mold starter cultures such as huangyi, huangzheng, 
or nüqu (W.-G. huang i, huang chêng, or nü ch’ü).
 Chapter 70–How to make jiang: The best time is in the 
12th month or the fi rst month, followed by the 2nd month, 
but not later than the 3rd month. Use waterproof earthenware 
vessels. If water leaks from the vessel (weng), the jiang 
will spoil. Avoid vessels that have previously been used for 
making vinegar or pickled vegetables. Place the vessels in 
the sun; if necessary raise them on a stone block. During the 
summer rains, do not let the bottom of the vessels stand in 
water.
 Note 1. This earthenware vessel (weng) has a small 
mouth (to prevent evaporation) and a larger middle, tapering 
to a smaller bottom. The vessel (gang) used today for making 
soy sauce has a wide mouth to facilitate evaporation, to 
produce a good concentrated liquid.
 With one’s back towards the sui sha... direction, place a 
rusted iron nail under the stone supporting the vessel. Thus, 
even if the jiang is eaten by a pregnant woman, it will not 
spoil.
 Use black soybeans (wudou) planted in the spring; they 
are small but uniform in size, whereas those planted later 
are larger but not uniform. Steam the dry beans in a steamer 
for half a day. Remove from steamer, then repack them so 
that those which were on top are placed in the bottom, and 
vice versa. Unless this is done, they will not be steamed 
evenly. Continue until all beans are well steamed. Note 2. A 

commentary by Miao Qiyou (1982) says that wudou means 
heidadou (black soybeans).
 Cover fi re with ashes and let it smolder all night 
without being extinguished. Dried cow dung is the best 
fuel. Pile the dung, leaving the empty; it will burn as well 
as charcoal. Collect an adequate supply if possible, and use 
it for cooking. Since there is no dust, the fi re will not be too 
strong. Dung is much better than dried straw.
 Bite a bean; it should be dark and cooked through. If it 
is, collect the beans and dry them in the sun. At night, heap 
them in a pile and cover; they must not get wet. When you 
are ready to remove the hulls, place the beans in a steamer 
and steam them vigorously. Then dry them in the sun for 
a day. Next morning, clean the beans by winnowing (bo). 
Select enough good beans to fi ll a mortar. Pound them but 
do not crack them. If they had not been steamed twice, the 
pounding would probably crack them, and they would be 
diffi cult to clean.
 Winnow beans to remove broken pieces, then soak in a 
large basin of hot water. After a while, wash them to remove 
black seed coats... Drain off water, then steam the beans 
again.
 Add water as needed but do not change the wash water 
lest some of the bean fl avor be lost and the quality of the 
jiang be lowered... Use wash water to boil broken pieces 
until all water has evaporated, then process the residue to 
make a side batch of jiang for immediate consumption. Do 
not use the wash water for the main batch.
 Steam beans for same length of time as when cooking 
rice to make fan. Remove beans from steamer, spread them 
out on a scrupulously clean mat, and allow them to cool.
 Meanwhile, take white table salt, yellow mould culture 
(huangzheng), ju leaves, and wheat koji (benqu) and dry 
them thoroughly in the sun. If the salt has a yellowish color 
[from nigari], the jiang will be slightly bitter. If the salt is 
not dry, the jiang will spoil easily. Use of the ‘yellow mould 
culture’ will add a red tinge to the jiang and improve its 
fl avor. Grind the ‘yellow mold culture’ and common koji to 
a powder, then sift through a screen made of horse tail hair. 
Note 3. It is unusual to see salt used in this fi rst fermentation, 
since it would slow the process. Its use is not called for at 
this stage in subsequent documents.
 The approximate proportions of ingredients are: three 
dou of dehulled, cooked beans, one dou of ground common 
koji, one dou of ground ‘yellow mould culture,’ fi ve sheng 
of white salt, and as much ju leaves as can be picked up with 
three fi ngers. If less salt is used, the jiang will turn sour; 
adding the salt later will not help. If superior koji (shenqu) is 
used, one sheng of it can replace four sheng of common koji, 
because of its greater hydrolytic / digestive power. Note 4. 
One dou (about 1 pint) equals 10 sheng.
 Note 5. This is the earliest document seen (May 2014) 
that uses the term huangzheng (yellow mold culture) or the 
term benqu (wheat koji = common koji), or the term shenqu 
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(superior koji).
 When measuring out the beans, heap them liberally 
above mouth of container; do not level the top. By contrast, 
pack the salt and cultures loosely in the measuring container, 
and level the top fl at. Mix the measured ingredients 
strenuously by hand in a large basin, until everything, 
including the moisture, is evenly distributed. Face the planet 
Jupiter while mixing, to insure that no grubs will form.
 Place mixture in an earthenware vessel (weng) and pack 
contents tight. The vessel should be full; if only half full, the 
product will not ripen properly. Cover vessel and seal mouth 
with mud, so vessel is airtight.
 When the fermentation is fi nished (after about 35 days 
in the 12th month, 28 days in the 1st and 2nd months, or 21 
days in the 3rd month), remove cover to open vessel. The 
fermented mash will show large cracks, and shrinkage away 
from wall of vessel. A yellow coat (of spores and mycelium) 
will be visible everywhere. Remove all chunks and break 
them into pieces. Divide the jiang substrate from 2 vessels 
into 3 parts–to fi ll 3 vessels for the next stage.
 Before sunrise, get water from a well. Dissolve three 
dou of salt in one tan (ten dou) of water. Stir well, allow 
to settle, then decant off clear solution for use. Soak some 
yellow mould culture (huangzheng) in the clear salt solution 
in a bowl. Rub the pieces until a thick yellow suspension [of 
spores and mycelium] is obtained. Discard the residue, add 
more salt solution, and pour the suspension into a vessel. For 
example, for 100 dou of moulded bean substrate, provide 
3 dou of huangzheng and varying amounts of salt solution. 
The important point is to achieve a mixture having the 
consistency of thin congee (bozhou), since the fermented 
beans in the mixture can absorb a considerable quantity of 
water.
 Allow the vessel to stand in the sun with the mouth 
open. [As a proverb says, ‘Drooping mallow and sun dried 
jiang’ are both excellent products.] For the fi rst 10 days 
stir contents from top to bottom several times a day. Then 
stir once a day until the 13th day. Be sure to cover mouth 
of vessel when it rains; do not let any water get in lest it 
promote the emergence of grubs. Stir thoroughly after each 
rain. The jiang will be ready for use in 20 days, but it will 
take 100 days for the full fl avor to be developed.
 The author comments: If a pregnant woman who might 
spoil the jiang is present, place leaves of jujubes, Ziziphus 
spinosus, in the vessel and the jiang will recover. Some 
people use ‘fi lial stick’ (xiaozhang) to stir the material, or 
roast the vessel. The jiang is saved, but the foetus may be 
lost.
 Note 6. No commentator on this work explains the 
meaning of “fi lial stick.” The word for “roast” (ji) is like 
barbecue, indicating a high temperature. This seems to be a 
puzzling superstition.

15. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for 

the people’s welfare (Continued)]. China. Passage on soy 
reprinted in C.N. Li 1958 #66, p. 66-67. Translated by Shih 
Sheng-han 1958, 1962, and H.T. Huang 2000. [Chi]
• Summary: Continued: Wade-Giles reference: Ch’i Min Yao 
Shu, by Chia Ssu-hsieh.
 Huang (2000, p. 349) adds: We see from this description 
that the process is divided into three stages: (a) Preparation 
of the soybeans to make them receptive to fungal growth. 
Steaming the soybeans three times before removing the seed 
coats by pounding is neither effective nor effi cient. (b) First 
fermentation. The moulded soybeans were later given the 
name jiang huang (yellow jiang ferment); they are analogous 
to the huangzi (yellow seed ferment [soybean koji]) produced 
in the fi rst stage of the process for making fermented black 
soybeans (shi). Inoculation with two kinds of ferments 
should greatly hasten microbial growth. Likewise, the wheat 
fl our present in the two qu inoculants would enhance the 
nutrients available to support microbial growth. (c) Second 
fermentation. The fungal enzymes from the fi rst fermentation 
hydrolyse the proteins and carbohydrates present to give a 
savoury, pasty product. A fl ow diagram of the three stages is 
shown on p. 350. Huang then compares this process with the 
process for making fermented black soybeans (shi, p. 338-
41), and shows that there are several unnecessary steps in the 
jiang process. “It is natural that later work would be aimed 
at correcting the major defi ciencies noted above” (p. 351). 
Note: Of course, enzymes were not known to exist at this 
time.
 Talk with H.T. Huang. 2002. Oct. 19. The method for 
making jiang in the Qimin Yaoshu described above, based 
on the method for making fermented black soybeans, is 
unnecessarily complicated, so it was later simplifi ed several 
times. Huang (2000, p. 123) lists the complete table of 
contents of this book, in 10 books and 92 chapters.
 Wilkinson (2000). Jia Sixie placed a table of contents 
(mulu) at the head of each juan (book, volume, or chapter); 
he apologized, since this was an unusual practice at the time 
(p. 289). The author was born at the end of the 5th century 
in Shandong. This is the earliest extant comprehensive 
agricultural treatise. Although half of the book consists of 
quotations from previous works (which have thereby been 
preserved) the rest is based on the author’s experience of 
farming in Shandong. He also gives detailed information 
on the eating and drinking habits of the Northern Wei 
(386-584, when northern China was inhabited by nomadic 
people from the northern steppes). His descriptions of the 
different methods of preparing everyday food are the fi rst 
such descriptions to survive and can be used as recipes (p. 
629). Wilkinson conducted a 3-month experiment in Beijing 
during the winter of 1999; he asked his chef to prepare dishes 
based on the cooking methods, ingredients, and occasional 
recipes found in the QMYS. Some of the ingredients, such 
as grasses and fi brous plants, are diffi cult to fi nd today, but 
“not unpleasant to anyone fond of vegetarian cooking. The 



KOJI (300 BCE to 2021)   35

© Copyright Soyinfo Center 2021

fermentation of many of the ingredients or their dousing in 
fermented bean sauce [jiang?] becomes an acquired taste. 
The absence of sugar, vegetable cooking oil, chili, and 
tomatoes is hardly missed, and the use of boiling, roasting, 
or baking is a relief from the oily monotony conferred by stir 
frying. However I noticed that most of my Chinese guests 
felt that what they were eating was foreign, not Chinese” 
(p. 636). The earliest known record of everyday cooking 
in China is in the QMYS, which is also the main primary 
source on food and cooking methods in northern China 
during the Northern Wei of the Northern dynasties. (p. 639, 
641).
 Yan-Kit So. 1992. Classic Food of China (p. 21-24). 
“Qimin Yaoshu or Essential Skills for the Daily Life of the 
People, a very important work on agriculture by Jia Sixie, 
written most probably between 533 and 544 CE, is intact. 
Not a great deal is known about Jia, except that he was well 
born, from an aristocratic family, and served as a Prefect of 
Gaoyang in Shandong province. As a government offi cial he 
was devoted to agriculture and wrote this encyclopedic work 
on the subject. In volumes 8 and 9 he wrote about food and 
these two volumes may be said to be the fi rst extant Chinese 
cookery books, since they were the fi rst to discuss food 
processing, give methods and quantities for recipes and cover 
a wide variety of ingredients. They also contain numerous 
references to earlier books, and this indicates that Jia was 
putting down in writing only what had already been achieved 
by his time. The volumes on food include the preparation of 
fermented foods such as alcohol, vinegar, pickled vegetables, 
and jiang. “It is the fermentation of jiang, the genesis of soy 
sauce, that interests us most. Soy sauce, more than any other 
Chinese seasoning, has been assimilated into other cuisines 
all over the world... Jia was also the fi rst person to describe 
how to make salted black beans (‘chi’) [fermented black 
soybeans]. “As a whole, Qimin Yaoshu refl ects what people 
cooked and ate in northeastern China and along the Yellow 
River from the Han dynasty until the 6th century.
 The fi rst stir-fry recipe is attributed to Jia Sixie (p. 
23, 78); this recipe is for stir-fried duck with white spring 
onions, salt, and black bean sauce. By “the 6th century, cast-
iron pots were already in use, and it is these, with their fast 
transmission of heat, that made stir-frying possible.” “The 
Iron Age began in China during the Zhou Dynasty’s reign 
around 600 BC...”

16. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for 
the people’s welfare (Continued)]. China. Passage on soy 
reprinted in C.N. Li 1958 #66, p. 66-67, and #295, p. 216-20. 
Translated by Shih Sheng-han 1958, 1962. [Chi]
• Summary: Wade-Giles reference: Ch’i Min Yao Shu 
(QMYS) by Chia Ssu-hsieh. Chapter 72–Shi (unsalted 
/ bland fermented black soybeans, or salted / savory 
fermented black soybeans). Most of the following is based 
on the translation of Huang (2000, p. 337-38). The QMYS 

gives four methods for making shi, however one of them 
is for making shi from wheat, which is of little interest or 
importance compared with the shi made from soybeans. 
Of the three methods based on soybeans, the fi rst and most 
extensive is for unsalted / bland fermented black soybeans 
(danshi)–as follows: The incubation must be carried out in a 
shady, warm hut [incubation room] with a very clean fl oor. 
For making bland fermented black soybeans, dig a pit about 
2-3 feet deep on one side of the room. The hut should have 
a thatched roof–not a tiled roof. Tightly seal any windows 
and the door with mud so that no draft, mice, or insects 
can enter. Cut a small opening [through the door] just big 
enough for one person to pass through. Cover it tightly with 
a thick straw mat when not in use. Ideally the incubation 
room should be kept as warm as your arm pit. The best 
time to make bland fermented black soybeans is late spring 
(4th moon) or early summer (5th moon). Next best is early 
fall (7th to 8th moon). You can make it at other times but 
remember that when the weather is too hot or cold it will be 
diffi cult to maintain the desired incubation temperature.
 Take cleaned, winnowed soybeans (jing yangbou). 
Boil 10 dan (1 dan = 40 liters) of them with water in a large 
pot until they feel soft when pressed between the fi ngers. 
Drain and cool until the beans reach the right temperature, 
warm in winter and cold in summer, when touched by your 
hand. Then arrange them in conical piles on the fl oor of the 
incubation room.
 Examine the piles twice a day. Put your hand inside any 
pile. When the inside feels as warm as one’s armpit, stir the 
pile so that the beans on the outside are moved to the outside 
and vice versa. After 4-5 such stirrings, the pile should be 
warm both inside and outside and a white coat [mycelium] 
should have begun to appear. Now press down the tip of 
the pile each time it is stirred. After 4 more stirrings, the 
height of the pile should be reduced to 6 inches. A yellow 
coat [mainly Aspergillus spores] should start to appear. 
Then spread the soybeans to a height of about 3 inches and 
allow them to incubate undisturbed for 3 days. A rich yellow 
coat should now cover the beans. Take the molded beans 
[soybean koji] outside the hut, winnow to remove the loose 
coat of yellow spores, then soak in water, place in a basket, 
rinse thoroughly with water, and air dry on a mat.
 Dig a pit 2-3 feet deep on one side of the hut. Line it 
with straw mats and fi ll it loosely with millet husks. Place 
beans in pit. Have a worker stamp on them until they are 
as compact as possible. Cover beans with a mat, then place 
more husks on top of it. Trample these down also. The 
fermented beans (shi, bland fermented black soybeans) 
will be ready after about 10 days in summer, twelve days 
in fall, or 15 days in winter. If the incubation period is too 
short, the color of the beans will be too light, but if too long, 
a bitter fl avor will develop... After being dried in the sun, 
the [unsalted] fermented soybeans may be kept for a year 
without spoiling.
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 Dr. Huang notes: The method for making danshi may 
well have been developed before the other three. This is 
normal, because it is used in medicine. That is probably why 
it is listed fi rst in the QMYS.
 Note 1. This is the earliest existing document seen 
(May 2014) that mentions unsalted / bland fermented black 
soybeans (danshi). The process is characterized by a warm 
temperature and use of rice straw close to the soybeans–
which probably makes this product intermediate between 
unsalted soybean koji and Japanese natto.
 Note 2. This is the earliest document seen (May 2014) 
which describes a specifi c process for cleaning soybeans–
winnowing. This is also the earliest document seen (Jan. 
2005) that uses the word “winnowing” in connection with 
cleaning soybeans. Typically, freshly harvested (uncooked) 
soybeans are winnowed by tossing them into the air to 
separate the beans from the pods and chaff.
 Note 3. The question arises: How can 40 liters of 
soybeans, which double in size to 80 liters after being boiled 
in water, fi t into a pit 2-3 feet deep that is already fi lled 
loosely with millet husks. The answer: (1) The pit must 
have a large surface area, while still fi tting in one side of a 
hut; (2) The loosely-packed millet husks (good insulation) 
will compress when the beans are added, then trampled 
underfoot.
 The second method for making shih (salted fermented 
black soybeans) from soybeans fi rst appeared in the Shijing 
(Food canon (#1)) (530? CE)–which see.
 The third method is for making bland fermented black 
soybeans (danshi) at home–as follows: You can make any 
amount. Wash the beans (dou) well. Soak for 1 night. The 
next morning, steam them as you would rice. To make one 
picul (dan), after it is cooked, cover it with fresh rushes / 
straw, just as if you were making glutinous rice koji (nuqu; 
W.-G. nü ch’ü). After 14 days, the beans should be covered 
with a yellow coat (huangyi). Winnow the coat [to remove 
some of the yellow spores, which could make the product 
bitter]. Dry the beans then soak in water until soft. Place 
beans in an earthenware urn. Dig a hole in the ground big 
enough to hold the urn. Make a wood fi re in the hole. Place 
the urn in the fi re. On top of the beans in the urn, put at least 
3 inches of mulberry leaves. Cover urn tightly, then seal 
the mouth with mud (ni). After 10 days it should be ripe. 
Pour out the contents and dry in the sun until half-dry. Then 
steam and sun-dry it 3 more times. It should now be ready. 
(Translated by H.T. Huang, PhD, May 2002). Dr. Huang 
notes: The process for making shi involves a two-stage 
fermentation: (1) Aerobic culture of airborne wild molds 
on the surface of cooked soybeans; (2) The enzymes from 
the molds hydrolyze (digest or “break down”) the soybean 
constituents under aerobic conditions. Partial hydrolysis of 
the soy proteins create fl avor compounds.
 Note 4. This is the earliest document seen (May 2014) 
that gives a recipe for making fermented black soybeans at 

home.
 Huang (2000, p. 285-87) notes that Chapter 71 contains 
23 recipes for making vinegar (zuo or cu; W.-G. tso or ts’u). 
One of these (recipe 17) is a fl avored vinegar made with 
azuki beans (xiaodou), plus panicum millet and wine.

17. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for the 
people’s welfare (Continued)]. China. Translated by Shih 
Sheng-han 1958, 1962. [Chi]
• Summary: Continued: Wade-Giles reference: Ch’i Min 
Yao Shu, by Chia Ssu-hsieh. This is the world’s earliest 
encyclopedia of agriculture.
 Letter from Dr. H.T. Huang, 1991. Aug. 4. In the 
inestimable classic of the 6th century CE, the Ch’i Min Yao 
Shu, which describes the making of every conceivable type 
of processed food (even the making of yogurt) that was of 
importance, tofu is not mentioned at all. This indicates that 
tofu had not yet gained the stature of one of the “useful arts” 
for the people’s welfare by the 6th century CE (See also 
Huang 2000, p. 313-14).
 Fukushima (1989, p. 2-3). “The fi rst document 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 CE in China.”
 Note 1. The above statement is not true; as of May 2014, 
fi ve Chinese documents, from 166 BCE, mention soybean 
jiang before the Ch’i-min Yao-shu. Two processes for making 
shih (fermented black soybeans) are described in the Ch’i-
min Yao-shu. One is the process described earlier in the Shi-
ching by Hsie Feng (which survives only in the Ch’i-min 
yao shu). In the second process, fi rst 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 (p. 8).
 Yu (1987, p. 25): Discusses skills of farming, crop 
rotation, plowing, care of livestock, fi sh culture, and food 
processing in the middle and lower reaches of the Yellow 
River.
 Note 2. This is the earliest document seen (May 2014) 
that discusses fi sh culture (fi sh farming, aquaculture); 
however soybeans were not used as fi sh feed.
 Note 3. This is the earliest document seen (June 2020) 
that mentions “crop rotation.
 Wang and Fang (1986): In this 6th century book 
on Chinese technology, the product chiang-ching was 
mentioned. The characters show that the product was related 
to chiang and was probably the origin of chiang-yu (soy 
sauce). But the method of preparing soy sauce was fi rst 
described in the 16th century Pen-ts’ao kang-mu by Li Shih-
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chen.
 Note 4. For an excellent discussion of the much earlier 
origins of soy sauce in China, see Huang, 2000, p. 358-74. 
Also in this book more than 20 methods of preparing tsu 
(Chinese-style vinegar made from grains such as millet, rice, 
or sorghum) are discussed. The grain is cooked, mixed with 
ch’ü (koji), packed in a sealed container, and allowed to 
ferment for 3 weeks.
 Yokotsuka (1986, p. 198) cites this as the earliest 
document seen that mentions a liquid soy sauce. He states 
that the Chi-Min Yao-Shu (532-549) discussed ch’ü (mold-
cultured cereals made from crushed wheat or wheat fl our 
made into balls or cakes, or cooked rice), Chiang (made from 
soybeans or wheat), Shi (mold-cultured soybeans with or 
without salt), and Shi-tche (the saltwater extract of shi).

18. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for the 
people’s welfare (Continued)]. China. Translated by Shih 
Sheng-han 1958, 1962. [Chi]
• Summary: Continued: Wade-Giles reference: Ch’i Min 
Yao Shu (QMYS), by Chia Ssu-hsieh. Francesca Bray 
(1984) in her superb book on agriculture in China (Science 
and civilisation in China. Vol. 6, Biology and biological 
technology. Part II: Agriculture. Joseph Needham series) 
offers many important insights into the QMYS. She cites it 
as: Essential Techniques for the Peasantry. Northern Wei, c. 
535 CE. By Chia Ssu-Hsieh. Textual references are to the 
1957 ed. of Shih Sheng-Han. Bray devotes a long section (p. 
55-59) to discussing this work and its context in detail. It is 
the “earliest Chinese agricultural treatise to have survived 
in its entirety. It is a long and impressive work, logical and 
systematic in its arrangement, comprehensive and detailed 
in its treatment, and a model for all subsequent Chinese 
agronomists.” She translates the introduction. A long work, 
it is divided into ten books comprising 92 chapters and over 
100,000 characters. It quotes from more than 160 other 
works, sometimes at great length. Our present versions 
of the Fan Shengzhi Shu [The book of Fan Shengzhi (on 
agriculture)] (10 BCE) and the Simin Yueling [Monthly 
ordinances for the four classes of people] (160 CE) are 
based almost exclusively on passages cited in the Qimin 
Yaoshu. “Almost half of the book consists of quotations, 
but the main body of the text is from” Jia Sixie’s own hand. 
“Little is known about the author except that he served as a 
middle-ranking offi cial; however it is generally assumed that 
his agricultural experience was based on conditions in the 
Shantung area.” The work describes in depth “the practical 
details of running an agricultural estate, cultivating both 
subsistence and commercial crops and directing a number 
of household manufactures and culinary preparations.” The 
book also gives a detailed description of hemp cultivation 
(Bray, p. 535).
 Adzuki beans are also referred to frequently, especially 
in connection with cultivation of green manures. With the 

development of printing in China in the early Song dynasty, 
it was one of the fi rst agricultural works to be printed by 
imperial order (Bray, p. 53).
 Concerning soybeans (Bray, p. 514-15): “The soybean 
was probably the most important legume grown in China, 
but it was by no means the only one. ‘Lesser beans’ (hsiao 
tou or ta) came, according to the Ch’i Min Yao Shu, in three 
varieties, red, green and white (Fig. 239). The term hsiao tou 
can probably be identifi ed with the adzuki bean, Phaseolus 
angularis (Willd.) Wight, which is native to China and 
Japan.”
 Bray (1981): Northern Chinese agricultural methods and 
crops, with extended sections on preserving, brewing, exotic 
plants, etc. With the Nongshu perhaps the most fundamental 
work. This document, which arrived in Japan during the late 
700s, was a key link in the transmission from China to Japan 
of food preparation techniques. It described how to make 
fermented black soybeans. Lists varieties of soybeans and 
how to grow them. It says Chang Chien brought soybeans to 
China.

19. Jia Sixie. 544 CE. Qimin yaoshu [Important arts for the 
people’s welfare (Continued)]. China. Translated by Shih 
Sheng-han 1958, 1962. [Chi]
• Summary: Continued: Wade-Giles reference: Ch’i Min 
Yao Shu (QMYS), by Chia Ssu-hsieh. Bo (1982): This is 
the world’s earliest document describing techniques for 
processing agricultural products. The production methods 
for soybean chiang and shih (fermented black soybeans) 
are described in detail. In these descriptions, the author 
frequently used the terms “tou-chiang-ch’ing” (literally 
“soybean chiang refi ned”) and “chiang ch’ing” (literally 
“chiang refi ned”), but unfortunately he didn’t describe how 
these products were made. These terms are almost surely 
related to the term “ch’ing chiang” used in the Ssu Min Yüeh 
Ling by Ts’ui Shih of the Later Han. Shih was made from 
soybean koji. Using only soybeans (instead of soybeans and 
wheat, as for chiang) hydrolyzes the protein more effi ciently, 
and was thus well suited for making fermented black 
soybean sauce (kuki-jiru). Thus this book contains about 70 
recipes for using fermented black soybean sauce, many more 
than for soy sauce. Yet the book does not explain how to 
make fermented black soybean sauce.
 The Ch’i-min yao-shu quotes from an even earlier non-
extant work, the Shih ching (The Classic of Food; date and 
authorship unknown), giving the Shih ching’s recipe for 
making “one thousand year bitter soy wine.”
 Note: This is the earliest document seen (Oct. 2014) that 
mentions “one thousand year bitter soy wine.”
 Sato (1963, p. 9), in his book titled “Documents on 
Fermented Black Soybeans, Chiang, Miso, and Shoyu,” 
cites this as the third earliest Chinese document seen on 
the subject. Called the Seimin Yojutsu in Japanese, it was 
translated into Japanese in 1959 by Nishiyama Kakekazu and 



KOJI (300 BCE to 2021)   38

© Copyright Soyinfo Center 2021

Kumadai Yukio. It is written entirely in Chinese characters 
(Kanbun).
 Shih Sheng-han (1958). The fi rst English-language 
(partial) translation of this book; revised 2nd ed. in 1962. 
For details see these two works. The section titled “Fish-
pond” (1958 and 1962, p. 72) states: “There is a whole 
chapter (62) on fi sh-pond management... But the source and 
the calculations of the quotation are dubious. Anyhow we 
can infer from this chapter that fi sh-pond management was 
started in China earlier than the 6th century.”

20. Meng Shen. 670 CE. Shiliao bencao [Compendium of 
diet therapy (Materia dietetica)]. China. Passages on soy 
reprinted in H.T. Huang 2000. [Chi]
• Summary: Wade-Giles reference: Shih Liao Pên Ts’ao, by 
Mêng Shên. Tang dynasty.
 Huang (2000) notes that this book emphasizes 
the relationship between nutrition and health, and the 
medicinal properties of foods. It was the fi rst of the 
Bencao compilations devoted to diet therapy (p. 116, 
135-36). It mentions that dried young soybean sprouts 
(dadou huangjuan) have medicinal properties (p. 296). It 
gives a recipe for cooking fermented black soybeans (shi) 
similar to that from the Xinxiu Bencao (Newly improved 
pharmacopoeia) (650 CE) (p. 341). It also discusses 
fermented black soybean sauce (shizhi; W.-G. shih chih), 
noting that an excellent product comes from Shan prefecture 
and describing briefl y how it is made: The fermented black 
soybean sauce (shizhi) from Shan prefecture is better than 
ordinary fermented black soybeans (shi). To make it, allow 
cooked soybeans to ferment to the yellow mold stage of 
soybean koji. For each tou (pint) [of soybean koji], add 4 
pints of salt and 4 ounces of pepper. [Note 1. Some water 
was probably also added]. It will be half done after 3 days 
in spring, two days in summer, and 5 days in winter. Add 5 
ounces of raw ginger to give it a clean, delicate fl avor (p. 
360-61). This work also mentions mung beans (p. 298) and 
malt sugar (yitang, p. 460).
 Hagerty (1917, p. 4) states: “The Shih liao pên ts’ao 
(Materia Medica, by Mêng Shen of the T’ang Dynasty, 
second half of the 7th century), says: ‘The Ta tou [soybean] 
has a cold effect upon the human system. When mixed with 
rice and pounded into a powder, it may be used as a remedy 
for reducing all kinds of infl ammatory swellings. It is used as 
a remedy for swellings or infl ammation in the region of the 
reproductive organs of both male and female. This remedy 
is prepared in the form of a poultice made by wrapping the 
bean paste in cotton cloth and applying to the diseased part. 
It is also a specifi c for poison from eating certain herbs. 
According to this work, if these beans are boiled into a liquid 
form, and the mixture taken, it will eradicate all poison from 
the system and cure gastric fever, paralysis, pains, diffi culty 
in passage of urine and other bladder troubles. It is also good 
for improper circulation of the blood, improper functioning 

of the heart, liver, kidneys, stomach, and bowels, and also 
a remedy for chills. When mixed together with the ashes of 
burned mulberry twigs and water, and boiled, it is used as a 
remedy for dropsy and swelling of the bowels. The yellow 
bean is a specifi c for paralysis, pains in thighs, improper 
functioning of the heart, liver, kidneys, stomach, and bowels, 
and constipation. It is also used to increase the lung power 
(?), make the body plump, and beautify the complexion. 
These beans are also cooked until they are of an oily 
consistency, mixed with hog’s fat, and taken in the form of 
pills in order to fatten and increase the strength of the body. 
This may also be used as a remedy to cure hoarseness.
 “’To prepare a remedy, take one “Shêng” (Chinese pint) 
of fresh Ta tou beans, forty-nine green bamboo sprouts about 
four inches (Chinese) long, and one “fen” (one-tenth of an 
inch) wide. Boil thoroughly in water, and take two doses, 
one during the day and the other at night–and also after 
each meal. Another method of utilizing these beans consists 
of washing them thoroughly, and grinding into a meal and 
combining with chicken’s eggs. This is eaten as a food and 
will cause man to live a long life. When fi rst eaten they will 
cause the body to become heavy, but after eating constantly 
for one year, they will cause the body to become light and 
also increase the power of the male reproductive organs.’”
 Hagerty continues his translation on p. 78 concerning 
fermented black soybeans (See also Bretschneider, 
Botanicon Sinicum 1:45): “The Shen-chou-fu, Liquid bean 
relish, is very much better than the ordinary bean relish and 
gives the following directions for its manufacture: Take some 
Ta tou beans [soybeans] and steam until yellow, to each tou 
or peck, add four sheng or pints of salt, four liang or ounces 
of pepper. If made in the spring, let it stand for three days; if 
made in the summer let it stand for two days; if made in the 
winter let it stand fi ve days, when it is half ripe. Now add 
fi ve liang or ounces of fresh ginger and let it stand in order to 
clarify. The best method is to bury the vessel containing this 
mass in horse manure. When Ta tou [soybeans] cannot be 
obtained, the good bean relish can be used as a substitute.”
 Bretschneider 1882 (Vol. 1, p. 45): “12. The (4 Cc) 
Shi liao pen ts’ao, in 13 books, by (2 Cc) Meng Shen, a 
functionary of the T’ang, in the second half of the 7th 
century, a native of Ju chou (Honan). See his biography 
T’ang shu 252.”
 Note 2. This is the earliest document seen (May 2014) 
that mentions cotton cloth. Note 3. What is “liquid bean 
relish”? Could it be fermented black soybean sauce?

21. Harima no kuni fudoki [Geography and culture of 
Harima province]. 725 CE. Japan. Undated. [Jap]
• Summary: By the early 8th century in Japan, koji was 
being made using airborne koji molds (spores of Aspergillus 
oryzae).

22. Manyôshû [Man’yoshu: Collection of Japan’s earliest 
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songs and poems]. 760 CE. Japan. For translations see 
Pierson 1929 and Honda 1967. [Jap]*
• Summary: The earliest poems in this extraordinary work 
were written in AD 315. In most poems Japanese words 
are elaborately spelled out with Chinese characters used 
phonetically.
 Sato (1963, p. 29), in his book titled “Documents on 
Fermented Black Soybeans, Chiang, Miso, and Shoyu,” cites 
this as the second earliest Japanese document seen on the 
subject. It was published in year 3 of Tenpyo Hoji (760 A.D.) 
and the pertinent information is in Volume (Kan) 16. It is 
written entirely in Chinese characters (Kanbun).
 Shurtleff and Aoyagi (1983. The Book of Miso, 2nd ed., 
p. 219): “One of the fi rst references to this hishio appears 
in the Man’yoshu, an extraordinary collection of thousands 
of Japan’s earliest songs and poems recorded from as early 
as the year 315 A.D. and compiled circa 760. In most of 
the poems, the Japanese words are elaborately spelled out 
with Chinese characters used phonetically. The character 
for hishio (chiang) appears in scroll 16 in a poem by Imiki 
Okimaru (686-707), a humorous bard who improvised 
at banquets for the court nobility. We and Pierson (1929) 
translate this as:
 “I want to eat red snapper (tai)
 “With a dressing of minced garlic and vinegar-hishio
 “So do not offer me a leek soup.
 “Another poem describes two comic crabs happily 
making themselves into crab hishio seasoned with pounded 
elm bark. Mention is also made of hishio containing wild 
game and deer meat. Unfortunately we are not told exactly 
what type of product this hishio was nor how it differed from 
miso and chiang, yet it is now generally believed that all of 
these products were well known at this period among the 
nobility and, to a lesser extent, the common people.”
 Yokotsuka (1986, p. 198) states that the Manyo-shu 
(350-759 A.D.) mentioned Koji (mold-cultured cereals) and 
Hishio (same as chiang, made from fi sh, meat, or soybeans). 
If that is true, this would be the earliest Japanese-language 
document seen (June 2012) that refers to koji.

23. Minamoto no Shitagau. 923 CE. Wamyô ruijûshô 
(Wamyôshô) [General encyclopaedic dictionary. 10 vols.]. 
Japan. [Jap]*
• Summary: Heian period. This is a collection of Japanese 
names, by subject.
 Needham (1986, p. 590) cites this as: Minamoto no 
Shitagau. +934. General Encyclopaedic Dictionary.
 Shurtleff & Aoyagi (1983. The Book of Miso, 2nd ed., 
p. 221): “Some scholars believe that the pronunciation 
‘miso’ originated in the Wamyosho (also called Wamyo 
Ruijusho), the earliest dictionary of the Japanese language, 
encyclopedic in scale and written between 903 and 938 
by Minamoto no Shitagau. It was modeled after Chinese 
dictionaries and listed many types of hishio including ones 

pronounced miso, misho, and kara hishio. It also mentioned 
fermented black soybeans.”
 J.R. Wang and Y.H. Lee (1976) in “Traditional 
soybean foods in Korea” state that: “Since an old Japanese 
literature [document], Hwameyruitsuroku [Wamyô Ruijusho; 
Collections of Japanese Names, by Subject], of Heyan 
[Heian] records that ‘Maljang (Meju) is a Korean soy sauce 
and paste’ and a record on Maljang was also observed in 
the ruins of Nara, it is evident that soy sauce and paste were 
introduced from Korea to Japan during the Nara period (645-
793 A.D.).”
 Sato (1963, p. 33), in his book titled “Documents on 
Fermented Black Soybeans, Chiang, Miso, and Shoyu,” 
cites this as the tenth earliest Japanese document seen on the 
subject. See section 16 (Shoume/Anbai). The selections were 
made during the Encho period then published more than 700 
years later in about 1615, during the Genwa era. It is written 
entirely in Chinese characters (Kanbun).
 Note: This is the earliest document seen (Sept. 2021) 
concerning soybeans or soybean products in Korea. It seems 
very likely that soybeans were also being grown in Korea by 
this time, but this is not stated.

24. Fujiwara, Tadahira; et al. comp. 927 CE. Engi shiki [Law 
codes of the Engi period]. Japan. 50 volumes. See vols. 23, 
33, 39, 42. Japanese summary by Kawakami 1978, p. 207-
08. [Jap]
• Summary: Compilation of this book started in 905 and was 
completed in 927. Containing the earliest known information 
on production of hishio and miso in Japan, it lists 10 types 
of miso and hishio. The word miso is written in 5 different 
ways. Sato (1963, p. 31), in his book titled “Documents on 
Fermented Black Soybeans, Chiang, Miso, and Shoyu,” 
cites this as the ninth earliest Japanese document seen on the 
subject. It was published in the 7th year of the Engi era. It is 
written entirely in Chinese characters (Kanbun).
 Shurtleff & Aoyagi (1983. The Book of Miso, 2nd 
ed., p. 221): “The earliest Japanese document to contain 
information about the production of miso and hishio was 
the Engi Shiki, an elaboration of old law codes, compiled in 
about 927 by Fujiwara Tokihira and others. In it we are told 
that miso was a fermented food with soybeans as its main 
ingredient, but it also contained rice, rice koji, wheat, salt, 
and saké. The Engi Shiki gave detailed information about the 
Hishio Tsukasa government bureau, stated that hishio was 
given to the Emperor’s civil and military offi cials as part of 
their annual wage, and listed at least ten different types of 
miso and hishio. Among these, the word ‘miso’ was written 
using at least fi ve different character combinations, all of 
which were pronounced ‘miso,’ or perhaps occasionally 
‘mishio.’
 “It is not always clear whether each of these names 
refers to a different food, or whether the name of a single 
variety was simply being written with different character 
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combinations. The book gives the amounts of basic raw 
materials used in preparing numerous different types of miso 
and hishio, but most of the quantities appear quite inaccurate 
and cannot be used experimentally to make the products they 
describe.
 “Although notebooks dating from as early as the 
8th century reveal that miso was bought and sold in the 
marketplaces of the former capital at Nara, the fi rst shops 
specializing in its sale are said to have originated in about 
925 in the new capital at Kyoto. The Engi Shiki records the 
presence of a miso retail shop in Kyoto’s western market 
and a hishio outlet in the eastern market. Moreover, 50 other 
shops are reported to have carried hishio, and 32 miso, as 
one among numerous other foods. Thus by the middle of the 
10th century, it seems that hishio and miso were becoming 
basic staples.”
 Gotoh (1984, p. 136) states: “Engishiki (completed 
927 AD) which described in detail the regulations on crop 
products (for example, exchange rates of soybeans with 
bundles of rice and barley for yearly tribute), stated that 
the Kinki, Chugoku, and Shikoku districts [all located in 
southwest Japan, from Kyoto to just north of Kyushu] were 
the main soybean production areas.” He gives a good map of 
Japan showing these three regions.
 Lumpkin and Konovsky (1991, p. 121, citing Igata 
1977) state that “Aomame [meaning “green soybeans”] 
is mentioned in the Engishiki, a guide to the conduct of 
government and religious affairs, published in 927 A.D.” 
[Heian period].
 Iino (1999, p. 14): “The Engishiki, the legal code of the 
Heian era, which provides details on the implementation 
of ancient laws, offers examples on the use and provision 
of sho / hishio. It seems that sho was a daily necessity 
up to this period. Iino adds: “The Chinese character sho 
was pronounced hishio in Japanese and meant fermented 
soybeans... No clue as to the original recipe for sho can 
be found, with one exception in ‘General Instructions and 
Recipes,’ part of the Daizen-ge in the Engishiki. This recipe 
states that sho made to present to the emperor consists of 
soybeans, malted rice [koji?], glutinous rice, wheat, liquor 
and salt. It tells us the proportions of ingredients and the 
amount of the resulting sho but provides no further details.”
 There is a debate among scholars as to whether sho 
was a liquid or more like a mash (moromi). One part of the 
Engishiki mentions ‘sho dregs.’ It seems likely that the dregs 
remained after the liquid was fi ltered off. “In the Engishiki, 
liquid sho and sho dregs were used for pickling gourds, wax 
gourds, turnips, and eggplant. The Engishiki also refers to 
some foods that are very likely sho-pickled fi sh, such as 
crucian carp, blowfi sh, and sardines.” Many kinds of sho-
pickles were available during this era.
 “Mash-style sho: When used as a seasoning for 
processed food, sho was probably prepared in mash-like 
form, not as a liquid. It is not very diffi cult to prepare liquid 

sho: all you have to do is fi lter out or extract the mash-like 
sho. Doing so, however, severely reduces the effi ciency of 
the process. The Engishiki states that the amount of liquid 
sho produced was less than a third of the total amount of 
ingredients used. The Daizen and Naizen in the Engishiki 
also indicate that large quantities of sho were used for 
provisions, workers’ meals and feasts, as well as for many 
kinds of pickles. It is impossible to think that all this sho was 
of the labor-consuming, wasteful liquid type. Besides, sho 
dregs without liquid after fi ltering lack the taste and quality 
that are necessary.”
 Note: This is the earliest document seen (July 2007) that 
mentions sake in Japan.

25. Tao Ku. 965 CE. Qing yilu [Anecdotes, simple and 
exotic]. China. Passage on soy reprinted in C.N. Li 1958 
#90, p. 75. [Chi]
• Summary: Wade-Giles reference: Ch’ing I Lu, by T’ao 
Ku. Northern Song dynasty. The section titled Xiaozaiyang 
states: “When Shi Ji was the magistrate of Qing Yang, he 
emphasized the virtue of frugality among the people and 
discouraged the consumption of meat. Instead he promoted 
the sale of tofu. But rather than calling it doufu (the Chinese 
name for tofu), he referred to it instead as ‘mock lamb chops’ 
or ‘the vice mayor’s mutton.’ (Translated by H.T. Huang, 
PhD, July 2002).
 Note 1. This is the earliest document seen (Dec. 2014), 
worldwide, that mentions tofu.
 Note 2. This is the earliest document seen (Dec. 2014) 
that refers to a meat alternative: “mock lamb chops” or “the 
vice-mayor’s mutton.”
 Note 3. This is the earliest document seen (May 2014) 
that advocates both vegetarianism and soyfoods, and that 
recommends the use of soyfoods (tofu) as a replacement for 
meat.
 Dr. Huang adds: The title of this section can have a 
double meaning. Xiao means “little.” Zai can mean either 
“ruler / minister / mayor” or “sacrifi cial / slaughtered.” And 
Yang means “mutton” or “lamb.” The intended meaning is 
clearly “mock (meatless) lamb chops” or “lamb chops for 
the people.” The story implies that tofu was produced and 
marketed commercially by the latter part of the Tang dynasty, 
and that it was less expensive than mutton.
 In March 1894, Schlegel and Cordier wrote an article in 
the European periodical T’oung Pao (published in France) 
titled “The Chinese bean-curd and soy and the soya-bread 
of Mr. Lecerf. I. Tofu” in which they discussed in detail the 
story from the Qing yilu but without actually citing that early 
Chinese book. Instead they cited the Shuwu yiming shu (ca. 
1644, late Ming dynasty).
 In 1968, in a Japanese-language article on the origin of 
tofu, the well-known Japanese food historian and sinologist 
Shinoda Osamu showed that this book (called Seiiroku 
in Japanese) was the world’s earliest known document to 
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mention tofu (Huang 2000, p. 300).
 Then, in the 1980s, Chinese researchers found a tomb 
mural incised on a stone slab from the Eastern / Later Han 
dynasty (25-220 CE) that clearly shows tofu (or a prototype 
of tofu) being made (Chen, Wenhua 1990).
 Huang (2000) gives a good explanation and translation 
of this passage and notes that during the Song dynasty, there 
was a dramatic increase in the number of times that the term 
“tofu” appeared in Chinese literature (p. 300-01). He adds 
(p. 126-27) that this food canon of late medieval China is “a 
compilation of anecdotes of little known facts and unusual 
events associated with a wide range of topics current in the 
Sui, Tang and Five Dynasties era. The entire book consists 
of 648 anecdotes, of which 238 deal with matters relating to 
food and drink.” In addition (p. 354) this book states: Jiang 
(soybean paste) “is the host of the eight delicacies (bazhen), 
while vinegar (chu) is their manager.” Thus it places “the 
value of jiang as a condiment higher than that of vinegar.”
 A second passage in this book, titled Hutuofan states 
that Guang Wu (a person or ruler) is at a place named Hutuo. 
Someone named Gong Sun recommended soybean congee 
(douzhou) to him. Until now, all through the northwestern 
prefectures and counties, people call soybean congee as 
Hutoufan. Note 4. Fan means “cooked grains.” (Translated 
by H.T. Huang, PhD, July 2002).
 Huang (2000, p. 193) also states that an early reference 
to red rice koji (hong qu) appears in this work in an entry 
titled “Fermented Mash: Bone of Wine.” Huang translates 
this: “Among the recipes there is one for red pot-roast lamb. 
The method is to simmer the meat with red ferment,...”
 Note 5. This is the earliest document seen (Oct. 2021) 
that mentions red rice koji / fermented red rice, which it calls 
hong qu.

26. Buddhist monk Kakushin returns to Japan during the 
Sung dynasty from China having learned how to make 
Kinzanji miso (Early event). 1228.
• Summary: In The Book of Miso, by Shurtleff and Aoyagi 
(1976, p. 219-20) we read: “The origins of modern shoyu can 
be traced more clearly to the mid 1200s when the Japanese 
priest Kakushin [1207-1298] returned from China, having 
learned there the technique for preparing Kinzanji miso. 
Establishing himself at Kokoku-ji temple near the town 
of Yuasa (in today’s Wakayama prefecture, just south of 
Osaka), he began to teach the local people both Buddhist 
meditation and the method for preparing his miso specialty. 
According to non-documented oral tradition, he soon 
discovered that the liquid which settled to the bottom of 
the miso kegs made an excellent seasoning, so he decided 
to alter the process slightly by increasing the proportion of 
water in the basic mixture. After the regular fermentation 
period, the excess liquid was ladled off and briefl y heated 
to stop fermentation... Kakushin’s creation, too, came to be 
known as tamari, deriving its name from the verb tamaru, 

meaning ‘to accumulate,’ as ‘water accumulates into ponds,’ 
and by 1260 it was being produced for home consumption 
in the nearby towns of Yuasa and Hiromachi... By 1290, the 
fi rst Yuasa tamari was said to have been sold commercially, 
and soon even poets began to sing the praises of this new 
delicacy, calling it murasaki or ‘deep purple,’...”
 In “Chronology of Soybeans,” by Akio Saito (1985. 
Daizu Geppo (Soybean Monthly News). Jan. p. 12-14–in 
Japanese) we read: 1228–The Buddhist monk Kakushin 
returned from Sung dynasty China having learned the 
method for making fermented Kinzanji miso. While 
fermenting the miso, he discovers that the liquid which 
gathers on the bottom of the vats can be used as a tasty 
seasoning. This tamari is considered the fi rst soy sauce in 
Japan. Kinzanji miso is a type of namémiso (Finger Lickin’ 
Miso) made from roasted soybeans and barley koji. To these 
are added eggplant, white melon (shiro uri), etc., and the 
mixture is fermented.

27. Saito, Akio. 1292. [Chronology of soybeans, 122 B.C. 
to A.D. 1292] (Document part). In: Akio Saito. 1985. Daizu 
Geppo (Soybean Monthly News). Jan. p. 12-14. [Jap; eng+]
• Summary: 122 B.C.–It is said that Lord Liu An of 
Huai-nan (Wainan O Ryuan) invented tofu. Therefore it is 
sometimes called “Wainan.”
 300 A.D.–By this time in Japan people are using 
fermented foods such as kuki, sake, vinegar, sushi, and 
hishio made from herbs (kusa-bishio) and grains (koku-
bishio). Kuki is a bean-based product related to miso, natto, 
or tamari.
 630 A.D.–Igunami no Otasuki is sent as a student from 
Japan to T’ang dynasty China (Kentoshi). It is thought that 
foods like tofu were brought back to Japan by such student 
monks when they returned [but there are no records of this].
 701 A.D.–The Taiho Law Codes (Taiho Ritsuryo) 
are established, and they call for the establishment of the 
Hishio Tsukasa (Bureau for the Regulation of Production, 
Trade, and Taxation of Hishio and Misho), located in 
the Imperial Palace as an annex to the emperor’s kitchen 
(daizenshoku). Soybeans were defi nitely used to make these 
fermented foods and seasonings such as hishio (like Chinese 
chiang), fermented black soybeans (shi, kuki), and misho 
(a forerunner of miso; the term “miso” had not yet been 
coined).
 741 A.D.–Two new Buddhist temples are added to 
each feudal domain (kuni): Kokubunji is for monks and 
Kokubunniji is for nuns. It is said that from this time, 
fermented black soybeans (tera nattô, or shiokara nattô) 
spread throughout Japan. They are made from soybean koji, 
which is soaked in salted water and dried.
 794–The capital of Japan is relocated to Kyoto from 
Nara. The Heian period (794-857) begins.
 794-1190–Salted pickles (shio-zuke), hishio pickles 
(hishio-zuke), miso pickles (miso-zuke), and sake lees pickles 
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(kasu-zuke) are eaten. The pickles were made by various 
methods. But only during and after the Muromachi period 
(1338-1573) were the various pickles made often.
 802–Sakanoue no Tamuramaro (758-811) recommends 
that farmers in Tanzawa grow soybeans as an emergency 
food.
 840–Each feudal domain (kuni) is encouraged to plant 
millet, barnyard millet, barley, wheat, soybeans, azuki beans, 
and sesame seeds.
 901–The Chinese character so in the present word miso 
appears for the fi rst time in the Sandai Jitsuroku.
 927–The Engishiki is completed by Fujiwara no Tokihira 
(871-811) and others. In this book it is written: “In the feudal 
domain of Omi 60 koku of soybeans [1 koku = 47.6 gallons 
or 180 liters], in the domain of Tanba 30 koku, in the domain 
of Harima 20 koku, in the domain of Misa 10 koku, and in 
the domain of Iyo 10 koku are recommended (susumu). It 
seems that the soybean was an important crop in those days. 
Soybeans, rice, wheat, sake, and salt are given as the raw 
materials for making misho (a product resembling miso). The 
places famous for making misho are Omi, Hida, Yamato, etc. 
There are 27 misho shops in the Nishi no Kyo area of Kyoto. 
It is stated in the Engishiki that in order to make 1.5 koku of 
hishio you need 3 koku of soybeans, 1.5 koku of salt, 0.15 
koku each of rice, wheat, and sake, and 0.043 koku of non-
glutinous rice (uruchi-mai). Hishio at that time would seem 
to resemble today’s kidamari; it would seem to have been 
very salty.
 1068?–Salty natto (shiokara nattô; probably fermented 
black soybeans) appears for the fi rst time in the book Shin 
Sarugakki, by Fujiwara no Akihira (lived 989-1066). In this 
book the lifestyle, manners, and customs of the time are 
described.
 1083–Stringy natto (itohiki nattô) is discovered 
accidentally in Oshu (northeast Japan) during the conquest 
of Oshu by Minamoto (Hachimantaro) Yoshiie (lived 
1041-1108). It is said that the natto was made when cooked 
soybeans were placed in a sack strapped over the back of 
a horse. The warmth of the horse caused the fermentation. 
There are so many legends like this on in the northeast 
prefectures (Tohoku Chiho) of Japan that it seems possible 
that natto was originally made there.
 1183–Tofu is fi rst mentioned in a document from 
the Great Kasuga Shrine (Kasuga Taisha) in Nara. The 
characters used to write the word tofu then were different 
from the characters used today. It seems that this tofu was 
very hard.
 Note: See Diary of Hiroshige NAKAOMI, entry of 
1183.
 1192–The Kamakura period and shogunate begins as 
Minamoto no Yoritomo (1147-1199) becomes the fi rst head 
shogun.
 1228–The Buddhist monk Kakushin returns to Japan 
from Song dynasty China having learned the method for 

making fermented Kinzanji miso. While fermenting the miso 
in Japan, he discovers that the liquid which gathers on the 
bottom of the vats can be used as a tasty seasoning. Note 
1. This tamari is considered the fi rst soy sauce in Japan. 
Kinzanji miso is a type of namémiso (Finger Lickin’ Miso) 
made from roasted soybeans and barley koji. To these are 
added eggplant, white melon (shiro uri), etc., and the mixture 
is fermented.
 1288-1292–Tamari-style shoyu is sold from Yuasa in the 
Kishu area (in today’s Wakayama prefecture).
 Note 2. This document contains the earliest clear date 
seen for the cultivation of soybeans in Japan (A.D. 802, and 
840), or for the appearance of the term “tamari” in Japan 
(1228).
 Note 3. This is the earliest document seen (Sept. 2014) 
that mentions sesame seeds (802 A.D.). Address: Norin 
Suisansho, Tokei Johobu, Norin Tokeika Kacho Hosa.

28. Jujia biyong shilei quanji [Essential arts for family living 
(encyclopedia)]. 1301. China. Passage on soy reprinted in 
H.T. Huang 2000, p. 352. Undated. [Chi]
• Summary: Wade-Giles reference: Chü Chia Pi Yung Shih 
Lei Ch’üan Chi, author probably unknown or maybe by 
Hsiung Tsung-Li (pinyin Xiong Zongli). Late Yuan (Mongol) 
dynasty.
 Huang (2000, p. 352) states that this book “presents 
two methods for making jiang from soybeans, one for shu 
huang jiang (ripe yellow soy paste) and the other for sheng 
huang jiang (raw yellow soy paste). The names are actually 
misleading since the ‘ripe’ and the ‘raw’ refer to the manner 
in which the beans are treated before mixing with wheat 
fl our for the fi rst fermentation and do not refer to the quality 
of the fi nal product. In the shu or ‘ripe’ case, the beans are 
roasted and ground into fl our; in the sheng or ‘raw’ case the 
beans are soaked overnight and boiled until soft and tender. 
The product from the fi rst fermentation is called huangzi 
[‘yellow child,’ soybean koji] and well as jianghuang [‘jiang 
yellow’].”
 Huang (2000, p. 355-56) gives an interesting full-page 
table which compares the processes for making the following 
types of jiang: Soybean (dou), wheat (mien), sweet fl our 
(tianmien), azuki bean (xiaodou), jack bean, barley (damai), 
and elmnut (yuren). Each of the processes except one is 
based on the Jujia Biyong (ca. 1350); the process for making 
sweet fl our jiang is based on the Bencao Gangmu (The great 
pharmacopoeia) (1596 CE).
 A full-page table (Huang, p. 372) shows the “Usage of 
soy condiments in food recipes from the Han to the Qing 
dynasties.” Only seasonings based on jiang (fermented 
soybean paste) are used in this book; none are based on 
fermented black soybeans (shi). Jiang itself is used in 17 
recipes, and soy sauce made from jiang (jiangqing) in 1 
recipe.
 Huang (2000, p. 297) notes that this is the earliest 
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document seen to use the term douya, which, in English, is 
the modern term–”bean sprouts.” Mung beans (lüdou) are the 
preferred beans for making such sprouts. A long quotation 
describes the process in detail and gives a recipe.
 Huang (2000, p. 255) quotes a passage describing the 
process for making jufu (also known as jubing), from dairy 
milk curds. Its says to coagulate cow’s milk by adding 
vinegar, just as when making tofu (doufu). When the dairy 
curds are fully formed, drain in a silk bag and press with a 
stone. Add salt and store in a jar.
 Letter from Dr. H.T. Huang. 1996. Sept. 29. “I am glad 
you brought up the question of when vegetarian mock meat 
dishes were fi rst prepared in China; it is one that requires 
further research. The earliest examples of mock meat dishes I 
have found so far were made with mien-chin (wheat gluten).” 
Gluten is used “in a recipe for mock lung sausage and one 
for mock eel.” The book contains 4 vegetarian recipes using 
mien chien (wheat gluten), found on pages 132-34. These are 
vegetarian versions of grilled liver, barbecued liver, mock 
fermented beans (doushi = fermented black soybeans), and 
mock fi sh.
 Note 1. This is the earliest document seen (Nov. 2014) 
concerning meat alternatives. It is also the earliest Chinese-
language document seen (Nov. 2014) concerning meat 
alternatives.
 Note 2. This is the earliest document seen (Oct. 2014) 
that mentions a meat alternative in the form of fi sh or 
seafood (“mock eel”).
 Note 3. This is the earliest document seen (Oct. 2014) 
that mentions a meat alternative in the form of sausage 
(“mock lung sausage”).
 Note 4. This may be the earliest document seen (Sept 
2021) concerning roasted soy fl our–but we cannot be sure.
 Note 5. This is the earliest document seen (May 2014) 
concerning a meatless sausage.
 Huang (2000, p. 194-95) notes that this book contains 
probably the earliest account of the process for making red 
ferment [hong qu; red rice koji] and a red wine.
 Bray (1984, p. 623): Translates the title as “Collection 
of certain sorts of techniques necessary for households 
(encyclopedia).” Published in Yuan, 1301 CE. Probably by 
Hsiung Tsung-Li. Ed. Ming, 1560 CE, T’ien Ju-Ch’eng. 
Partly reprinted in Shinoda & Tanaka (1973), “A Collection 
of Chinese Dietary Classics.” Also discusses hemp oil, which 
was widely used in traditional China, was considered to have 
an offensive smell, and was rated lowest of all the cooking 
oils, but it was a good lamp oil as it did not smoke or hurt the 
eyes” (p. 51).
 Bo (1982): This book mentions wheat chiang. It also 
gives a detailed description of the method for making 
fermented black soybean sauce: Two months after 
September, heat clear sesame oil, stir in 3 tou [unit of 
measure] of good fermented black soybeans (shi), mix, 
steam, and cool. Sun dry then steam again. After repeating 

this process 3 times, mix in 1 tou of white salt and put 
everything in a large cauldron with 3-4 tou of hot water. 
Add 1 ry each of three spices, 5 kin each of white onion and 
(?). Simmer down to two-thirds the volume and store in a 
container. From this it is clear that fermented black soybean 
sauce was a kind of soy sauce with fl avorings and spices.

29. Lu Mingshan. ed. 1314. Nongsang yishi cuoyao 
[Selected essentials of agriculture, sericulture, clothing and 
food]. China. Passage on soy reprinted in C.N. Li 1958 #132, 
p. 93, and #308, p. 223. [Chi]
• Summary: Wade-Giles reference: Nung Sang I Shih 
Ts’o Yao, by Lu Ming-Shan. Title sometimes shortened to 
Nongsang Cuoyao. Yuan (Mongol) dynasty. The section 
titled “In the third month plant soybeans” (dadou) states: 
When apricot tree fl owers bloom profusely, its a good time 
to plant soybeans. Plant sparsely in fertile soil and densely 
in poor soil. Note: This is the earliest document seen (May 
2014) that contains the planting advice given in the previous 
sentence. It will be repeated often in later documents.
 The section titled “In the ninth month collect soybean 
stems” (dougan) says: In the winter, use them to feed cattle 
and horses.
 The section titled “Planting black soybeans” states: 
When you plant black soybeans (heidou), the plowed land 
should be ripe (shu) and level. Hold the seeds in one hand; 
each time you take a step, broadcast the seeds. The beans 
(dou) will be good for making jiang, or for feeding horses. 
The stems can be used as fuel. (Translated by H.T. Huang, 
PhD, Oct. 2002; Jan. 2003).
 Huang (2000). Red ferment (Red rice koji; Jap: Beni-
koji), made with a species of the red Monascus mold, is cited 
as an ingredient in the preparation of rice vinegar (p. 194). 
In the fi rst stage of the process for making shi (fermented 
black soybeans), cooked soybeans are usually incubated 
(without additives) in the air, however in some cases they 
are mixed with wheat fl our. The earliest description of the 
use of wheat fl our is found in this book (see Huang 2000, 
p. 342): Clean black soybeans and cook thoroughly. Drain 
the beans, mix evenly with some fl our, and spread on a mat 
until cool. Then cover with paper mulberry leaves to make 
huangzi (yellow molded seeds [soybean koji]). When beans 
are completely covered with a yellow coat [mycelium], dry 
them in the sun. The second stage of the fermentation takes 
place in the sixth month as follows: Take 2 catties of sliced 
melon and eggplant. For each catty of vegetables, add 1 oz of 
clean salt and suitable amounts of fi nely cut ginger, orange 
skin, perilla, cumin, pepper, and licorice. Mix them together 
and allow to stand overnight. The next day, winnow molded 
beans to remove free mycelium. Mix beans and vegetables in 
an urn and blend in any free vegetable juice. Top with a layer 
of bamboo leaves. Press with a brick or stone. Seal mouth 
of vessel with paper and mud, and allow to stand in the sun 
for a month. Then remove beans, melon and eggplant from 
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vessel, and expose to the sun until dry. Collect and store.
 Huang also reports (p. 352) that the Nongsang Yishi 
Cuoyao contains a detailed recipe for making jiang; the 
following is based on his complete translation: Starting 
with one tan (100 catties) of soybeans, stir-fry (chao) until 
cooked. Mill to remove hulls, boil until soft, and drain off 
water. While beans are still hot, mix them evenly with 60 
catties of white wheat fl our. Completely line a low table with 
bamboo leaves. Spread bean-fl our mixture on leaves to a 
height equivalent to the thickness of two fi ngers. When cool, 
cover with mulberry leaves or cocklebur. Wait until a yellow 
coat [mycelium] forms around the particles. Remove leaves 
and cool for a day. The next day sun the material [jiang 
substrate] until dry. Break up any chunks and winnow until 
clean.
 Blend [jiang substrate] with about 40 catties of salt 
and 2 tan of rain water. If mash is too thin, stir-fry some 
white wheat fl our, cool, and add an appropriate amount (to 
attain desired consistency). On the night of a ‘fi re’ day, load 
ingredients (in an urn) for incubation with the aid of light 
from a lamp. This will discourage the development of grubs. 
Add cumin, anise, licorice, scallion and pepper. The product 
will be fragrant and rich in fl avour.
 Huang then comments (p. 352) on the above: We 
may note several innovations introduced in this process. 
First, the beans are stir-fried and milled to remove the 
hulls. This should facilitate microbial growth during the 
fi rst fermentation. Second, spices are added to the second 
fermentation to enhance the fl avor of the fi nished jiang. But 
the author gives no detailed instructions on how the second 
fermentation should be carried out. We can only surmise that 
the conditions are similar to those described in the Qimin 
Yaoshu and the Sishi Zuanyao cited earlier. Based on these 
assumptions, we can construct a fl ow diagram of the process 
as shown (See p. 353, Fig. 79).
 Wilkinson (2000, p. 630). The Essentials of Agriculture, 
Sericulture, Clothing, and Food was “compiled by a Uighur 
offi cial, Liu Mingshan. Important because written as an 
actual handbook for magistrates in their role as agricultural 
instructors. Arranged in agricultural calendar style.”
 Bray (1984, p. 628): Title. Yuan, c. 1314 CE. Ed. Lu 
Ming-Shan (Uighur).
 Bo (1982): Mentions a type of chiang.
 Fukushima (1979, p. 4-5): “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 CE). 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.

30. Hu Sihui. 1330. Yinshan zhengyao [Principles of correct 
diet]. China. Passage on soy reprinted in Buell and Anderson 
1999, p. 515-17. [Chi]
• Summary: Wade-Giles reference: Yin Shan Chêng Yao, 
by Hu Ssu-Hui. Yuan. Reissued in 1456 CE by imperial 
order. Huang (2000) shows that this celebrated Yuan 
nutritional treatise is a rich source of information about 
Chinese food and drink. One of China’s two best known 
and most important medieval and premodern works on diet 
therapy materia medica, it contains food prescriptions and 
was the offi cial nutritional guide for the royal household. 
The author was the dietician at the Yuan (Mongol) court 
Fortunately modern editions are available. (p. 135, 137-
38). Huang (2000) notes that this work mentions fermented 
black soybeans (shi) (p. 341), and says that in countering 
the toxicity of foods, soybean jiang (doujiang) is superior 
to fermented wheat jiang (mian jiang) (p. 357). It also 
discusses: Red fermented rice (p. 196; also called red 
ferment, hongqu in pinyin, or hung ch’ü in Wade-Giles; it is 
made with the Mold Monascus purpureus Went, and used as 
a natural red coloring agent). Distilled wine (p. 227). Five 
types of dairy products (p. 256). Malt sugar (tang) (p. 460). 
Pasta-making, including steamed buns (mantou) and wheat 
fl our noodles (mian, miantiao) (p. 476, 484). Sea vegetables 
(haicai) are mentioned as a cure for goiter (p. 576). Three 
recipes for curing beri-beri (jiaoqi, W.-G. chiao-chhi) are 
given (p. 581).
 Wilkinson (2000, p. 649) states that after the Han 
dynasty, recipe books were called shijing (“food treatises”), 
and after the Tang, shipu (“recipe manuals”) or shidan in 
the later empire. Most have been lost. One that survives, 
a treatise on diet written for the khan by the Muslim court 
doctor, the Mongolian Hoshoi (Husihui), titled Yingshan 
Zhengyao (Essentials of eating and drinking)” has been 
translated into English.
 English translation: Buell, Paul D.; Anderson, Eugene 
N., trans. 1999. A soup for the Qan: Chinese dietary 
medicine of the Mongol era as seen in Hu Szu-hui’s Yin-shan 
Chêng-yao. London: Kegan Paul International. 715 p. 2nd 
edition published in 2010.
 Section 3 (p. 515-17) states: “Soybeans are sweetish in 
fl avor and neutral and lack poison. They decrease demon 
qi, control pain, and drive out water. They expel heat of the 
stomach, bring down blood stasis, and counteract the poisons 
of various drugs. They are made into tofu. Tofu is cooling 
and moves the qi.”
 Yan-Kit So. 1992. Classic Food of China (p. 28-29). 
One food book, written toward the end of the short Yuan 
dynasty (1279-1368 CE), “is remarkable for both its content 
and infl uence. Yinshan Zhengyao or The Principles of 
Correct Diet was written in Chinese by Hoshoi (or Hu Sihui 
in Chinese) who was the Imperial physician and dietitian 



KOJI (300 BCE to 2021)   45

© Copyright Soyinfo Center 2021

from 1314 to 1321.” Next to nothing is known of his life, not 
even his nationality; “some say that he was a Mongol, others 
that he was a Uighur, and still others that he was a Naiman. 
His book, which is based on ancient Chinese theories on 
medicine and herbs, is about food cure and nutrition, and 
refers to the Yin and Yang principles relating to the cooling 
and heating elements in the viscera. Besides admonitions 
and advice for those who wish to nourish their lives, such 
as pregnant women and nursing mothers, he prescribes 
remedies which use every known ingredient from land and 
water. As such, his book is indispensible to anyone who 
wishes to research the specialised fi eld of Chinese food 
cures. The general reader will fi nd the woodcut illustrations 
both fascinating and humorous (see illustrations, pp. 30-33).”
 Needham (1984, p. 592) says this book is mainly about 
defi ciency diseases, with the aphorism “many diseases can 
be cured by diet alone.”
 Lu, Gwei-Djen; Needham, Joseph. 1951. “A 
contribution to the history of Chinese dietetics.” Isis–History 
of Science Journal 42:13-20. April. The Yinshan Zhengyao 
discusses early Chinese treatments for beri-beri.

31. Ni Zan. 1360. Yunlin Tang Yinshi Zhidu Ji [Dietary 
system of the Cloud Forest Studio]. China. [Chi]
• Summary: Wade-Giles reference: Yün Lin T’ang Yin-shih 
Chih-tu Chih, by Ni Tsan. Yuan dynasty. Huang (2000) states 
that this book mentions only one dairy product, milk curds 
(rufu; W.-G. jufu), a name that would later be used to refer to 
fermented tofu (p. 256).
 Concerning the history of soy sauce, Huang observes (P. 
362): The role of fermented black soybeans as a precursor 
to soy sauce is further emphasized in the very fi rst specifi c 
reference we have to the making of jiangyou (soy sauce). 
Found in this book written by the famous Yuan painter Ni 
Zan, it says: “For every offi cial peck of yellow soybean koji 
(huangzi), have ready 10 catties of salt and 20 catties of 
water. On a fu day, mix them [in a jar] and incubate.”
 Note 1. Huangzi is soybeans covered with a mycelium 
of Aspergillus mold used as a substrate for making 
fermented black soybeans (shi). A fu day is one of the 3 
geng days during the summer, based on the calendrical 
system according to ‘celestial stems’ and ‘earthly branches.’ 
Essentially, it means that the operation should be carried out 
when the weather is warm.
 A full-page table (Huang, p. 372) shows the “Usage of 
soy condiments in food recipes from the Han to the Qing 
dynasties.” Only seasonings based on jiang (fermented 
soybean paste) are used in this book; none are based on 
fermented black soybeans (shi). Jiang itself is used in 3 
recipes, soy sauce made from jiang (jiangyou) is used in 1, 
and another type of soy sauce made from jiang (jiangshui) is 
used in 2 recipes.
 Note 2. This is the earliest document seen (May 2014) 
that uses the word jiangshui to refer to a type of soy sauce.

 Also discusses mantou and cooked noodles (p. 476, 
484n). Endymion Wilkinson. 2000. Chinese History: A 
Manual (p. 649). Ni Zan (1301-74) was a literati gourmand. 
His book was Yunlintang yinshi zhidu ji or The food and 
drink system of Yunlin.
 Yan-Kit So. 1992. Classic Food of China (p. 39-35). 
“Rather surprisingly, one of the four leading landscape 
painters of the Yuan dynasty (1279-1368 CE), Ni Zan, has 
left a cookbook of considerable infl uence. As a painter, Ni’s 
minimalist style, unique in purity and spareness of brush 
strokes, has never been surpassed, despite the fact that many 
have tried to emulate him.” Much has been written about 
hs artistic works, “but few seem to wish to recognize the 
gourmet side of hs nature, which is manifested in his book 
Yunlin Tang Yinshi Zhidu Ji or The Food System of the Yunlin 
House, Yunlin being the other name by which he was known.
 “Ni Zan (1301-74) was the heir of a wealthy landed 
family from Wuxi, a charming small town a stone’s throw 
from Suzhou, the canal city of romantic rock gardens known 
to the West as the Venice of China. During his youth he 
led a life of leisure and luxury, growing up in the family 
estate where he became steeped in culture from the family 
library, which contained several thousand books... Later 
as a successful businessman, he multiplied the family 
fortune. But toward the end of the Yuan dynasty, he sold his 
properties and gave away his wealth. This was considered 
a most extraordinary thing to do, and it earned him derision 
rather than admiration... but, undeterred, he took has family 
with him and lived as a near-hermit on a boat on the local 
lake, the Taihu, where he continued to paint the misty 
landscape of the lake and hills until he died.” There are about 
50 recipes in his book. He noted that “ancient sages never 
prescribed vegetarianism as a way to nurture old age.”
 “Ni’s greatest contribution... lies in his infl uence on 
Yuan Mei, the consummate 18th century gourmet who left 
an indelible mark on Chinese gastronomy. Yuan, who used to 
dismiss other fellow gourmets as not possessing discerning 
enough palates, was a fan of Ni Zan and his Food System...” 
Address: China.

32. Kuang Fan. ed. 1502. Bianmin tuzuan [Everyman’s 
handy illustrated compendium (or the Farmstead manual)]. 
China. Passage on soy reprinted in C.N. Li 1958 #310, p. 
224. [Chi]
• Summary: Wade-Giles reference: Pien Min T’u Tsuan, 
edited by K’uang Fan. Ming dynasty. The section titled 
“Planting soybeans” (dadou) states: Prepare rows, dig holes, 
and plant. Plant the early varieties in the 2nd month; they 
will be ready for eating in the 4th month (Note: Only if they 
are eaten as green vegetable soybeans). These are called 
“plum beans” (meidou). Plant other varieties in the 3rd and 
4th months. The ground should not be fertile, and any grass 
that exists should be cut / eliminated.
 The section titled “Planting black soybeans” (heidou) 
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says: Plant them in the 3rd and 4th month. The beans (dou) 
can be used to make jiang, or as feed (liao) for horses. 
(Translated by H.T. Huang, PhD, Jan. 2003).
 Huang (2000) states: One of the food canons and recipe 
books in premodern China, this work, although usually 
classifi ed as an agricultural treatise, is also a rich source of 
information on food processing (p. 129-30). It mentions red 
ferment (hungqu, p. 126 [Jap. beni-koji]), crabs preserved in 
zao (W.-G. tsao; wine residues, which are also mentioned 
in other works for making fermented tofu or doufuru, p. 
413), and crabs preserved in jiang (p. 414n). This work was 
reprinted in 1552 CE and 1593 CE.

33. Rokuon nichiroku [Early Japanese dairies kept by head 
priest at Rokuon-in temple in Kyoto]. 1536. Japan. [Jap]*
• Summary: Iino (2001, p. 22-23) states: “The next [actually 
the fi rst real] reference to shoyu is an entry in the Rokuon-
nichiroku for June 28, 1536, in which the writer mentions 
preparing shoyu. An entry for the previous day mentions 
preparing hishio, which suggests that shoyu and hishio were 
prepared separately. In addition, an entry for August 14 of 
the same year mentions putting sho in a cask, as if it were 
intended as a gift.

“Tou-miso prepared at the Tamon-in was usually ready 
for consumption in about sixty days; the koji being incubated 
in the latter half of June, followed by the addition of brine 
within a week after incubation, and the refi ning process in 
the middle of August. This sho referred to in the Rokuon-
nichiroku was probably the end product of the batch of shoyu 
prepared on June 28.”
 “The Rokuon-nichiroku consists of a collection of diaries 
kept by the head priest at the Rokuon-in temple, a smaller 
temple within the larger Shokokuji temple. The Rokuon-in 
was located in the center of Kyoto, then the nation’s capital, 
while the Tamon-in was in Nara. Because of its location, the 
Rokuon-in was likely to have been infl uenced by Chinese 
culture earlier than the Tamon-in, and may well have begun 
manufacturing soy sauce before the Tamon-in, and give the 
name shoyu to it. In any event, it is apparent that soy sauce 
was already being manufactured in Japan by the middle of 
the sixteenth century.”
 “An entry in the Rokuon-nichiroku for September 8, 
1599 mentions a breakfast menu that included a dish of 
matsutake mushrooms simmered in soy sauce. Subsequent 
entries also refer to dishes made by simmering various foods 
in soy sauce.”
 Note: This diary contains (as of April 2012) the earliest 
known written (but unpublished) reference to word “shoyu” 
in Japan. Address: Japan.

34. Gao Lian. 1591. Yinzhuan fushijian [Compendium of 
food and drink]. China. Passage on soy reprinted in H.T. 
Huang 2000, p. 297, 324, 340, 373. [Chi]
• Summary: Wade-Giles reference: Yin Chuan Fu Shih 

Chien, by Kao Lien (who lived 1574-1624). Ming dynasty. 
Huang (2000) discusses: Processes for making sprouts from 
yellow soybeans (dahuangdou) and broad beans (handou) (p. 
297; Footnote: The identity of handou is uncertain; it could 
be either broad beans (candou, Vicia faba) or peas (wandou, 
Pisum sativum)). Mention of tofu (p. 324). Brief recipe for 
making fermented black soybeans (shi, p. 340).
 A full-page table (Huang, p. 372) shows the “Usage of 
soy condiments in food recipes from the Han to the Qing 
dynasties.” Seasonings based on jiang (fermented soybean 
paste) are used in 27 recipes: jiang itself in 20, soy sauce 
made from jiang (jiangyou) in 5 recipes, soy sauce named 
jiangzhi in one recipe, and soy sauce named jiangshui in one 
recipe. Seasonings based on fermented black soybeans (shi) 
are used in only 5 recipes: Fermented black soybeans (shi) in 
4 recipes, and fermented black soybean sauce named shizhi 
in 1.
 Huang adds (p. 373): Soy sauce (jiangyou) started to 
rival jiang in importance during the Ming [1368-1644], and 
by the early years of the Qing [1644-1912] had surpassed 
it in culinary usage. This book is the last Ming entry in the 
table. Huang also discusses: Use of red ferment (hongqu) to 
make red rice wine (p. 196).
 Huang (personal communication, 5 June 1993), gives 
the date of this document as 1591 CE, and notes that pages 
148-49 mention fu cha (tossed gluten salad) and chien fu 
(pan-fried gluten slices). This information is repeated from 
an earlier book by Han I written ca. 1350 CE.
 Bo (1982): This Ming dynasty book contains may 
recipes that use soy sauce. Partly reprinted in Shinoda & 
Tanaka (1973), “A Collection of Chinese Dietary Classics.”

35. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia]. China. Passage on soy reprinted in C.N. Li 
1958 #311, p. 224-26. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Kang Mu, by 
Li Shih-Chên (lived 1518-1593). Ming dynasty. This famous, 
classic work was completed in 1578, but not published 
until 1596. It describes almost 2,000 animal, vegetable, 
and mineral drugs and gives over 8,000 prescriptions. A 
rich source of information, it is still very useful. All foods 
mentioned are considered as medicines, based on the ancient 
Chinese saying: “Food and medicine have the same origin.” 
The title might also be translated as “Collected essentials 
of herbs and trees.” Or, “Illustrated compendium of materia 
medica with commentaries.”
 Soybeans and soyfoods are discussed in two chapters 
of this book. Chapter 24 contains sections on soybeans, 
soybean sprouts, and yellow soybeans, in that order. Chapter 
25 has sections on fermented black soybeans, yellow molded 
soybeans (Jap. soybean koji), tofu and yuba (doufu pi), jiang, 
and soy sauce. Concerning yuba: If a fi lm should form on the 
surface of soymilk when it is heated in the process of making 
tofu, it should be lifted off and dried to give doufu pi (yuba), 
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which is itself a delicious food ingredient (Huang 2000, p. 
303, 323).
 Note 1. This is the earliest Chinese-language document 
seen (May 2014) that mentions yuba, which it calls doufu pi.
 Note 2. This is the earliest document seen (May 2014) 
that describes yuba as being removed at the start of the tofu-
making process. If this description is correct it could help 
explain the deep and ancient connection between making 
bean curd (Chinese: doufu; Japanese: tofu) and making bean 
curd skin (Chinese: doufu-pi; Japanese: yuba).
 The fi rst part of each section is titled “Explanation 
of names”; when these simply repeat material we have 
translated from earlier Chinese documents, we will not re-
translate it. Another part of each section explains each food 
/ medicine in terms of its “nature” or “vital energy” (qi, hot, 
warm, neutral, cool, and cold) and “fl avor “ (wei, bitter, sour, 
sweet, pungent, salty).
 The section titled “Soybeans” (dadou) begins by 
stating that soybeans are considered a “middle class drug / 
medicine” according to the Shennong Bencao Jing (Benjing) 
(Classical pharmacopoeia of Shennong, the Heavenly 
Husbandman) (100 CE). This section has four parts: (1) 
“Explanation of names.” The soybean is shu. The pods are 
called jia. The leaves are called huo. The stems are called qi. 
(2) “Explanation of uses.” After quoting information from 
earlier Chinese sources, he states: The different soybean 
varieties are black, white, yellow, spotted / speckled (ban), 
green, and striped. The black ones are also called wudou. 
They are used for both medicine and food, and for making 
fermented black soybeans (shi). The yellow ones are good 
for making tofu (fu), for pressing to obtain oil, or for making 
jiang. But the other soybean varieties can also be used to 
make tofu and can be cooked for food. They are usually 
planted before summer. The young plants (miao) grow to 
a height of 3-4 feet. The leaves are pointed. In the fall they 
have small white fl owers which come in clumps about one 
inch across. The plants wither in the frost. According to the 
Lüshi Chunqiu (Master Lü’s spring and autumn annals) (239 
BCE), when soybeans are in season, the stems are long and 
the branches are short. The pods come in groups of 27. The 
more branches there are, the more nodes. The large soybeans 
(shu) are round; the small soybeans (shu) are oval. The early 
varieties tend to grow like vines. The leaves fl oat. The nodes 
are further apart. The pods are smaller and not solid. The 
later varieties have fewer nodes, less space between nodes, 
and they are less solid. According to the Fan Shengzhi Shu 
(The book of Fan Shengzhi {on agriculture}) (10 BCE), if 
you plant soybeans in early summer, you should not plant 
them deep because the fl owers do not like too much sun; they 
will rot and the roots will be scorched. One should adjust the 
depth of planting according to the variety. [After harvesting,] 
store soybean seeds in a level, shady place in a bag. Take 
them out 15 days after winter begins; then you can use them 
for planting. Soybeans can be stored quite easily for one full 

year, so they can be kept in preparation for a famine year.
 (3) Black soybeans–nature and fl avor (heidadou qiwei): 
They are sweet, neutral, and nontoxic. Prolonged ingestion 
will make you / your internal organs feel heavy. When raw, 
they are warm. When cooked, they become cold–according 
to Zhibo (a person) cited in the Huangdi Neijing Suwen 
(Yellow Emperor’s classic of internal medicine: Questions 
and answers) (200 BCE). Chang Qi (another person) says: 
When soybeans are raw they are neutral, but when they 
are roasted they become hot, and when they are boiled 
they become cool (han). When made into fermented black 
soybeans they become cold (leng). When used to make jiang 
or soy sprouts (“raw yellow curls”) they are neutral. When 
cattle eat them, they are warm [i.e. they have a warming 
effect on the cattle]. When horses eat them, they are cold. So 
even though it is one substance, when it is eaten in different 
ways, it has different effects.
 (4) “Inventions” (faming): Explains the complex 
pharmacology and medicinal effects of soybeans on the fi ve 
internal organs–such as the kidney, liver, etc.
 The section titled “Soybean sprouts” (dadou huangjuan 
or “soybean yellow curls”) has two parts: (1) “Explanation of 
names.” These are sprouted [soy] beans (dounie). Allow the 
black soybean to sprout until it is 5 inches (cun) long. Then 
dry it; this is called huangjuan (“yellow curls”). It becomes 
very small when dried. (2) Nature and fl avor (qiwei): Sweet, 
neutral, nontoxic.
 Note 3. This is the earliest document seen (May 2014) 
that uses the term dounie to refer to “sprouted soybeans.”
 The section titled “Yellow soybeans” (huang dadou)–
explanation of food uses–is divided into three parts: (1) 
“Explanation of names.” Similar to the passage above 
stating that yellow soybeans are good for making tofu (fu), 
for pressing to obtain oil, for making jiang, etc. (2) Nature 
and fl avor (qiwei): Sweet, warm, nontoxic. (3) Soybean oil 
(douyou quiwei) nature and fl avor: Pungent, sweet, and hot 
(re); slightly toxic.
 Note 4. This is the earliest document seen (May 2014) 
that uses the term huang dadou to refer to yellow soybeans.
 Note 5. This is the earliest Chinese-language document 
seen (Aug. 2016) that uses the term douyou (“bean oil”) to 
refer to soybean oil.
 Note 6. Is fermented tofu (furu) mentioned in this work? 
After looking carefully through the Chinese document, 
Dr. H.T. Huang says (2002) he cannot fi nd any mention 
of it, after another long search. Moreover, he does not 
mention this book in the section of his Needham series 
book about fermented tofu (2000, p. 325-28). However Dr. 
Masaaki Yasuda, a professor in Okinawa, who has spent 
his professional career studying tofuyo, a type of fermented 
tofu, disagrees. When asked by Wm. Shurtleff about this 
specifi c point he replied (e-mail of 11 Nov. 2011): “You will 
fi nd mention of fermented tofu in the Special Issue of Honso 
Komoku (Bencao Gangmu) by Li Shih-Chen in 1596. Maybe 
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you only checked ‘the main issues’ of this book, but actually 
he also published other special issues that were not included 
in the main issues. You will fi nd the fermented tofu using the 
key word furu, not fermented tofu nor rufu. Furu in this book 
clearly refers to the fermented tofu that you are searching for. 
Of course I read it myself in this book; I did not hear it from 
anyone else.”
 Red azuki beans (chixiaodou) are also mentioned in this 
book; a listing of alternative names, with commentaries, is 
given. (See Li 1958 #393).
 White beans (baidou) are also mentioned as follows: 
White beans (baidou) are mentioned in the Song dynasty. 
They are also called fandou. The seedlings can be used as a 
vegetable. They are good eaten raw. In eastern Zhejiang the 
fl avor is especially good. They can be used to make jiang 
and tofu (fu). In the north, the watery white beans (shui 
baidou) are similar but is not as good. White beans are also 
called fandou. They can be used to complement congee / 
gruel (zhou) and cooked rice served as a main dish (fan). 
According to the author (Li Shizhen) fandou is the same as 
white azuki beans. Some white beans have a yellow color. 
The beans are about the size of mung beans (lüdou). Plant 
them in the 4th or 5th month. The leaves of the seedlings are 
like those of red azuki beans (chixiaodou) and can be eaten. 
The pods are like those of azuki beans (xiaodou). One kind 
of pod comes with leaves like those of the soybean (dadou). 
They can be cooked like rice and used to make tofu (fu). 
They are of the same category. Nature and fl avor (qiwei): 
It is sweet, neutral, and nontoxic. (See Li 1958 #467). 
(Translated by H.T. Huang, PhD, May 2003). Dr. Huang 
adds: The white bean (baidou) could well be the white azuki 
bean.

36. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia]. China. Passages on soy reprinted in C.N. Li 
1958 #140, p. 95-96, and #311, p. 224-26. [Chi]
• Summary: Continued: Wade-Giles reference: Pên Ts’ao 
Kang Mu, by Li Shih-Chên (lived 1518-1593). The following 
information on soybeans and soyfoods appears in Chapter 25 
of the Bencao Gangmu.
 The section titled “Fermented black soybeans” (dadou 
shi) is divided into four parts: (1) “Explanation of names.” 
The word shi (different character but same pronunciation) 
also means something delectable and highly desirable. 
According to the Shuowen Jiezi (Analytical dictionary of 
characters) (121 CE), you get fermented black soybeans 
by adjusting salt and incubating soybeans (shu). (2) 
“Explanation of uses” gives a long, detailed description 
of how to make fermented black soybeans. See Huang 
2000, p. 340-41. Shi can be made from various types of 
soybeans. When made from black soybeans, they make good 
medicine. There are two kinds of shi [both made by a mold 
fermentation]: unsalted / bland fermented black soybeans 
(danshi), and salted / savory fermented black soybeans 

(yanshi).
 To make unsalted / bland fermented black soybeans 
(danshi): In the 6th month, take 2-3 dou (20-30 liters) of 
black soybeans. Winnow until clean then soak overnight 
in water. Steam the beans thoroughly then spread on a 
mat. When almost cool, cover beans with artemisia leaves. 
Examine them every 3 days. When they are covered, but not 
luxuriantly, with a yellow coating [of mold], dry them in 
the sun, then winnow until clean. Add enough water to wet 
the soybeans, so that when scooped by hand, there will be 
wetness between the fi ngers. Place them in an earthenware 
jar (weng) and pack them down tightly. Cover with a 3-inch 
layer of mulberry leaves. Seal mouth of jar with mud, then 
let stand in the sun for 7 days. Remove beans from jar and 
dry them in the sun for an hour. Wet them again and put 
them back in the jar. Repeat this process [from wetting and 
sunning] 7 times. Finally, steam the beans, cool, dry, and 
store in the jar.
 To make salted / savory fermented black soybeans 
(yanshi): Take 1 dou (10 liters) of soybeans, soak in water 
for 3 days, steam thoroughly and spread on a mat (as before). 
When the beans are covered with a yellow coating [of mold], 
winnow, soak in water, drain off the water, and dry in the 
sun. For every 4 catties of beans (1 catty weighs about 1.33 
pounds), mix in 1 catty of salt, plus half a catty of fi nely-cut 
strips of ginger. Place mixture in an earthenware jar. Season 
with pepper (jiao), orange peel, perilla, fennel, and almonds. 
Add water until it is one inch (cun) above surface of mixture. 
Top contents with leaves, then seal the mouth. Sun the jar for 
a month; then the savory fermented black soybeans will be 
ready.
 Huang (2000, p. 341) notes that the process described 
above is identical in principal to that in the Qimin Yaoshu 
(Important arts for the people’s welfare) (544 CE), reiterated 
about 350 years later in the Sishi Zuanyao (Important rules 
for the four seasons) (900 CE).
 (3) Unsalted / bland fermented black soybeans nature 
and fl avor (danshi qiwei): Bitter (ku), cold (han) and 
nontoxic. (4) Puzhou fermented black soybeans (Puzhou shi) 
nature and fl avor: Salty (yan), cold (han), nontoxic. Note 
1. Puzhou is a place in Shanxi province, China, noted for 
its distinctive fermented black soybeans. This is the earliest 
document seen (Feb. 2003) that mentions Puzhou shi.
 The section titled “Yellow soybean koji” (douhuang, 
“bean yellow”) describes the soybeans covered with yellow 
mold; they are the fi rst step in making salty fermented black 
soybeans and are not a consumer food product. This section 
is divided into two parts: (1) “Explanation of names.” 
Describes how to make douhuang. According to Li Shizhen 
(the author of this book): Take one dou (bushel) of black 
soybeans. Steam until cooked through. Spread on a mat and 
cover with rushes–as if you were making jiang. Allow the 
soybeans to mold until they have a yellow coating. Dry, then 
grind. (2) Nature and fl avor (qiwei): Sweet, warm, nontoxic.
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 Dr. Huang offers a comparison of danshi and douhuang 
(Feb. 2003 Feb): Unsalted / bland fermented black soybeans 
(danshi) is an end product, which is largely free of molds 
when it is sold; it was traditionally used in Chinese medicine. 
Dr. Huang has never seen or tasted danshi, never heard of 
it being used in food, and never seen it for sale in the USA. 
Danshi is made by a two-stage fermentation. In the fi rst 
stage, after the soybeans are covered with a yellow coat 
of mold, they are winnowed, soaked in water, rinsed to 
remove most of the white mold and its yellow spores, then 
sun dried. In the second stage, the beans are packed tightly 
into a container and incubated for 10-15 days depending 
on the season. This stage enables the enzymes to act on the 
soybeans, digesting some–but not all–of the soy proteins. If 
the incubation is too long, some of the excessive peptides 
resulting from digestion of soy proteins may give the 
danshi a bitter taste. By comparison, yellow soybean koji 
(douhuang) is an intermediate stage of soybean processing 
not normally sold, but used to make jiang.
 (C) The section titled “Tofu”: The fi rst clear recipe for 
making tofu in China appears in chapter 25 of this book 
(Huang 2000, p. 303). Li says that the process for making 
tofu (doufu) originated with the Prince of Huai-Nan, Liu An. 
Black [soy] beans, soybeans, white [soy] beans, mud beans, 
peas, mung beans, etc. can all be used. There are six steps: 
1. Soak the soybeans [in water]. 2. Grind the beans [to give 
a slurry]. 3. Filter the milk [to remove the insoluble residue 
{okara}]. 4. Cook the milk [for an adequate time]. 5. Add 
nigari / bittern (yen lu), leaf of the mountain alum tree (shan 
fan), or vinegar to coagulate the milk. 6. Collect the curds.
 Note 2. This is the earliest document seen (May 2014) 
that describes the basic process for making tofu, either at 
home or on a commercial scale.
 Li Shizhen continues: One can also obtain curds by 
mixing the hot milk in a container with gypsum powder. 
Various salty, bitter, sour, or pungent materials can also be 
used to coagulate the soymilk.
 Note 3. This is the earliest document seen (May 2014) 
that mentions nigari. Li (1958) adds: “Vital energy and fl avor 
(chiwei, of tofu): Sweet, salty, cold / cooling, slightly toxic.” 
Huang adds (p. 303) that although Li gives no details about 
the tofu-making process, we can surmise that the procedure 
used in his time is very similar to that used today in the 
Chinese countryside. Huang (2000, p. 304-05) reprints line 
drawings (from Hung Kuang-Chu 1984, p. 58-60) of the 
traditional process for making tofu still used in China, and 
notes that the same curding agents or coagulants listed by Li 
Shizhen (bittern, mountain alum, vinegar, and gypsum) are 
still in use today.

37. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia (Continued)]. China. Passages on soy 
reprinted in C.N. Li 1958 #140, p. 95-96, and #311, p. 224-
26. [Chi]

• Summary: Continued: Wade-Giles reference: Pên Ts’ao 
Kang Mu, by Li Shih-Chên (lived 1518-1593). The following 
information on soybeans and soyfoods appears in Chapter 25 
of the Bencao Gangmu.
 The section titled jiang, Li (1958, p. 95-96) states: 
Explanation of the name: According to the Shiming by Liu 
Xi (150 CE), jiang is like a military general (jiang) who 
directs and can control the poison in food. It is just like 
a general controlling the evil elements in the population. 
Explanation of the method: [Li] Shizhen says there are 
different varieties of mianjiang (which is sweet); it can be 
made from barley, wheat, sweet jiang (tianjiang), or bran 
jiang (fujiang). Bean jiang (doujiang) also comes in different 
varieties such as that made from soybeans (dadou), azuki 
beans (xiaodou), or peas (wandou, Pisum sativum L.) and 
soy sauce (douyou, literally “bean oil).”
 Note 1. Soy sauce is classifi ed here as a subcategory of 
bean jiang. This is the earliest document seen (May 2014) 
that uses the word douyou to refer to soy sauce.
 To make soy sauce (douyou), take 3 dou of soybeans (1 
dou is about 1 pint, so 3 pints of dry soybeans weigh about 
2.43 pounds). Boil in water until soft. Mix with 24 catties 
of wheat fl our (1 catty = about 1.33 pounds, so 24 catties 
weigh about 31.92 pounds). Allow them to become molded. 
For every 10 catties, add 8 catties of salt and 40 catties of 
well water. Blend to a slurry. Then collect the sauce [which 
separates].
 Note 2. This is the earliest document seen (May 2014) 
that describes a method for making Chinese-style soy 
sauce, and the fi rst describing a signifi cant amount of wheat 
(or wheat fl our or barley) being mixed with the soybeans 
before fermentation begins. The ratio by weight of wheat to 
soybeans in this early Chinese soy sauce is about 13 to 1, 
whereas the ratio in modern (early 21st century) Japanese 
soy sauce is about 1 to 1. How could the early Chinese make 
so much wheat fl our stick to such a relatively small amount 
of boiled soy beans? Maybe the soybeans were mashed, 
mixed with the wheat fl our and shaped into cakes before 
letting the cakes become molded (See Wang and Fang 1987).
 To make soybean jiang (dadou jiang), dry-roast 
soybeans (dou) then grind to a fl our. For every dou (pint) 
add 3 dou of fl our. Blend well and shape into cakes. Allow it 
to stand until it becomes moldy. For every 10 catties, add 5 
catties of salt. Then cover it with well water [in a container], 
and sun it and collect it.
 Concerning the use of soybeans in wine, Chapter 25 
contains a section on “wine” (jiu) which refers to a type 
of soy wine called doulinjiu (W.-G. tou-lin chiu; “bean 
soak wine”) which is made by percolating regular Chinese 
wine (fermented from cereal grains) through roasted black 
soybeans. A recipe is given and it is stated that the Congshu 
Jicheng Chubian (Collected collecteana) (1473 CE), having 
3,467 volumes, says that it cures post-partum white sickness, 
apparently an affl iction suffered after the birth of a child.
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 Also describes how to make jiang from azuki beans 
(xiaodou) or from barley (damai).
 Vital energy and fl avor (qiwei, of jiang): Salty, cold 
/ cooling, nontoxic. Mienjiang [made with wheat and 
soybeans] is salty. Bean jiang (doujiang), sweet jiang 
(tianjiang), soy sauce (douyou), barley jiang (damaijiang), 
and bran jiang (fujiang) are all salty and sweet [because they 
are made with wheat, which is hydrolyzed to sugars].
 Huang (2000, p. 357) states that this book is the fi rst 
to introduce the process for making sweet wheat-fl our 
jiang (tianmian jiang). The process for making soybean 
jiang described in the Bencao Gangmu is very similar to 
that described in the Jujia Biyong (Essential arts for family 
living) (ca. 1350 CE).
 Huang (2000, p. 363) gives the process for making 
soy sauce, which appears in the Bencao Gangmu as an 
appendage to the section on jiang, titled “soybean oil” 
(douyou) which was obviously a synonym for soy sauce 
(jiangyou). Take 3 dou (1 dou = about 10 liters) of soybeans; 
boil in water until soft. Blend in 24 catties of wheat fl our. 
Incubate until the mixture is covered with yellow mold. Mix 
10 catties of the yellow jiang substrate with 8 catties of salt 
and 40 catties of well water. Ferment in an earthenware jar 
in the sun until the product is ready. Huang comments that 
although the passage does not explain how the soy sauce is 
separated from the fermented mash, it is absolutely clear that 
we have here a process based on jiang and the product can 
rightfully be called soy sauce (jiangyou).
 Concerning the use of soybeans in wine, Chapter 25 
contains a section on “wine” (jiu) which refers to a type 
of soy wine called doulinjiu (W.-G. tou-lin chiu; “bean 
soak wine”) which is made by percolating regular Chinese 
wine (fermented from cereal grains) through roasted black 
soybeans. A recipe is given... birth of a child [see above].
 Huang also discusses from the Bencao Gangmu: Koji 
(qu) for making rice wine (jiu, p. 158). Malt sugar (i, p. 158). 
Red ferment [red rice koji] (p. 192-202). Malt sugar (i t’ang, 
p. 460).
 Huang (2000) cites this (p. 621) as The Great 
Pharmacopoeia [or Pandects of Natural History]. Ming, 
1596 CE. Paraphrased and abridged translation: Bernard E. 
Read and associates (1-7). Textual references are to the 1975 
edition published by Renmin Weisheng, Peking. It mentions 
dried young soybean sprouts (dadou huangjuan or “yellow 
curls”) as having medicinal properties.
 Wilkinson (2000, p. 662) translates the title as 
Collection of Materia Medica, gives the publication date as 
1602, and notes that Li lived 1518-1593.

38. Li Shizhen. comp. 1596. Bencao gangmu [The great 
pharmacopoeia]. China. See p. 360-71. 1965 ed., reprint of 
1885 edition, Peking. Also reprinted in 1916 by Shanghai 
Hong Pao Chai Book Co., Shanghai. [Chi]
• Summary: Wade-Giles reference: Pên Ts’ao Kang Mu, by 

Li Shih-Chen (lived 1518-1593). The author: Bretschneider 
(1882, in Botanicon Sinicum, p. 54-55) notes: Li was born 
at “K’i Chou in Hu pei, probably in the fi rst quarter of 
the 16th century, and died toward the close of the same 
century. His literary name was Tung pi. He wrote under 
the pseudonym Pin hu. As was the case with the majority 
of early Chinese physicians of note, Li Shi chen was not 
a professional medical man, but a civil functionary and a 
magistrate of the district of P’eng k’i (T’ung ch’uan fu, Sz’ 
ch’uan [Szechuan]). Besides this, his principal work, Li 
left several medical treatises. “Li began compilation of this 
work in 1552, and after 26 years’ labour he completed it in 
1578. He wrote out the manuscript three times before he was 
satisfi ed to give it out as complete. The author died before 
it was published, and his son, Li Kien yüan, presented the 
manuscript to the Emperor, in 1596, who ordered it to be 
printed.”
 The work: Called Honso Komoku in Japanese, this is 
the most famous of the many Chinese herbals, and the most 
important Chinese work on materia medica and natural 
history. Also called a botanical encyclopedia, it is the fi rst 
treatise of its kind in which the material is treated critically. 
Bretschneider (1882, p. 55) adds: “Several editions have 
been successively issued. The earliest now extant is, it 
seems, that of Shun chi 15 (1658 CE). All editions which 
I have had an opportunity of examining are printed on 
indifferent paper and are full of misprints, which make 
the book very inconvenient for reference... The preface is 
followed by a general index of the 52 books (chapters) of the 
work, enumerating the 16 divisions and the 62 classes under 
which the whole matter is arranged... It begins with a critical 
review of the 42 capital works on Materia media published” 
previously.
 Concerning the year of publication: Huang (2000, p. 
621) says 1596. Yokotsuka (1986, p. 198) says 1590 and 
cites this as the earliest Chinese work to mention chiang-yu 
and tao-yu (the liquid separated from soybean chiang). Wai 
(1964) says 1596. Reischauer and Fairbank (1960, p. 308) 
say it was completed in 1578. Li (1958) says 1578. Merrill 
& Walker (1938) say 1590. Bretschneider (1882) says: 
Completed in 1578 but published in 1596 or 1597.
 Talk with H.T. Huang. 1992. March 23. The most 
current, and one of the best, editions of this work was 
published in 1982 in Beijing by The People’s Health Press 
(2,977 pages). It is edited and extensively annotated by 
Liu Heng-ju. He compared several of the most important 
extant versions, and where they differ (e.g. where a word 
is written differently in different versions), he explains 
these differences in footnotes, and explains why he chose 
the word or text that he did for his basic text. There is no 
English translation of the Pen-ts’ao kang-mu, one of the 
great scientifi c works in China (and worldwide) because: (1) 
It is a huge book which would take a lifetime to translate; 
(2) A vast amount of research would be required for an 
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accurate translation; and (3) The cost of the translation 
and publication, and the relatively limited demand for the 
fi nished work would probably make the venture unprofi table 
for a commercial publisher. Perhaps the Chinese Academy 
of Traditional Medicine would be able to undertake such a 
translation, working jointly with English-speaking Western 
scholars.
 In the section on soybeans, this work refers to a type 
of soy wine called tou-lin chiu (“bean soak wine”) which is 
described as a sake-like fermented alcoholic beverage made 
from black soybeans. A recipe is given and it is stated that 
the Ts’ung-shu chi-ch’eng ch’u-p’ien (1473) said that it cures 
post-partum white sickness, apparently an affl iction suffered 
after the birth of a child.
 Note: This is the earliest document seen (Oct. 2012) that 
mentions a type of soy wine called tou-lin chiu (“bean soak 
wine”) as described above.
 Wang and Fang (1987) write: The method of preparing 
chiang-yu (soy sauce) was fi rst described in this work. 
Cooked soybeans were mixed with wheat fl our, pressed into 
cakes, and left in the room until the cakes were covered with 
yellow mold growth. The molded cakes, or ch’ü, were mixed 
with salt and water and aged in the sun. After pressing, the 
liquid was known as chiang-yu. Li also described how to 
make a similar sauce (shi-tche) by boiling fermented black 
soybeans.
 Needham (Botany, 1986, p. 318g): “The soya-bean, 
Glycine Soja, ta tou, was considered an antidote for 
indigestion and poisoned conditions of the intestinal tract, 
but Li Shih-Chen found that this never had any effect unless 
kan ts’ao (Glycyrrhiza glabra) was given with it (chap. 24, 
p. 4a).”
 Fukushima (1979, p. 5-6): “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 [ch’ü] 
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.”
 Wai (1964) notes that this book infers that soybean curd 
[tofu] was invented by Liu An.
 Sato (1963, p. 20), in his book titled “Documents on 
Fermented Black Soybeans, Chiang, Miso, and Shoyu,” 
cites this as the fourth earliest Chinese document seen on the 
subject. It was translated into Japanese by Suzuki Shintai.
 Morohashi (1955) translated parts of the Bencao related 
to [soy] bean oil (douyu), bean sprouts (douya, dounieh), 
fermented black soybeans (doushi), tofu (doufu), [soy] bean 

fl our (doufen), bean soak wine (doulinjiu), soybeans (dadou–
production; there are black, white, yellow, dark brown, 
green, and speckled soybeans).
 Hagerty (1917, p. 23-24. Translation of Wu 1848): Li 
Shih-chên (Author of the Pên ts’ao kang mu), says: “The Ta 
tou class of beans includes the Black, White, Yellow, Gray, 
Azure, and Mottled. In all, there is a number of colors among 
these beans. The Hsiao tou, or Small bean, includes three 
or four varieties. The Fan tou (2 Cc), or Food bean, is also 
called Pai tou, or White bean. (Stuart’s C.M.M. says this 
latter variety is used as a pot herb). There is also an earth-
yellow colored. bean, called the Lu (?) tou (2 Cc). This bean 
grows wild, but at present, the people also cultivate it, and 
it is now known as the Hei hsiao tou (3 Cc), or Small black 
bean. At present, in the northern sections of China, we see 
the following varieties of Hsiao tou, or Small bean: White, 
Yellow, Black, Scarlet, and Green.”
 Page 24: “Li Shih-chén says: ‘The stalks of the Ta 
tou bean are three or four feet high, the leaves are round. 
with pointed tip. In the fall season they have a small white 
blossom. After the plant has acquired a dense growth it is 
covered with pods, of an inch or more in length. After the 
coming of frost, they are withered (ripe?). The Hsiao tou, or 
Small bean, when cooked becomes soft, like gruel. The Ta 
tou, or Large bean, when ripe is harder and more brittle.’”
 Hagerty (1917, p. 80): “Tou fu (2 Cc), or Bean Curd: 
The Pen ts’ao kang mu, a Chinese Herbal by Li Shih-chên, 
says: ‘The earliest mention of the method of making Tou 
fu, or Bean curd, is found in the Han Dynasty Taoist work 
entitled Huai Nan Tzu, or Writings or Liu An, (a Prince of 
Huai-nan, died BC 122)...”
 Bretschneider 1882 (Vol. 1, p. 54-55): “42. The (4 
Cc) Pen Ts’ao Kang Mu. This celebrated Chinese Materia 
medica, written more than 300 years ago, which we are now 
about to review, is well known also in Europe. Translations 
from it have frequently been published by European 
sinologues. It forms the type of all the Chinese productions 
of this class, is held in high esteem by the Chinese, and 
represents indeed the most important native work on Materia 
medica and Natural History. It is the fi rst treatise of this kind 
in which the matter is more critically treated.”

39. Companhia de Iesus [Society of Jesus (Jesuit)]. 1603. 
Vocabulario da lingoa de Iapam, com a declaraçáo em 
Portugues, feito por alguns padres, eirmaós da Companhia de 
Iesu [Vocabulary of the language of Japan, with defi nitions 
in Portuguese, produced by some fathers and brothers of the 
Society of Jesus]. Nagasaki, Japan. 403 p. [Por; Jap]
• Summary: At the bottom of the title page is written: 
“Com licença do ordinario, & Superiores em Nangasaqui no 
Collegio de Iapam da Companhia de Iesus. Anno M.D. CIII.” 
The “Licença” or license by Francisco Pasio is dated 2 Jan. 
1603. A romanized version of each Japanese word is given, 
followed by a brief explanation in Portuguese. In Japanese, 
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this book is known as Nippo Jisho, Nagasaki-ban. In 1960, 
Iwanami Shoten published a facsimile edition in Japan, titled 
Nippo Jisho: Vocabulario da lingoa de Iapam, compiled 
by Tadao Doi (822 p., 22 cm), then in 1980 they published 
a Japanese translation (xxxiv + 862 p., 27 cm). Kawakami 
(1978) has summarized some soy-related portions. Iwai 
(1953, p. 11) notes that this dictionary was compiled by Joao 
Rodrigues–but this is controversial.
 Soy-related terms in this dictionary, and a translation 

of their defi nitions from Portuguese, through Japanese, into 
English, are as follows:
 Abura ague. 1. Abura agueno mono. Abura-agé [deep-
fried tofu] or abura-agé mono. Things which are deep-fried 
in oil. Note 1. This is the earliest document seen (March 
2021) that mentions fried tofu.
 Aburidôfu. Slice tofu, which is made from beans like 
raw cheese, broil in a fi re.
 Amazaqe [Amazake], a still-bubbling fermented liquid 
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that has not yet completely become sake; or sweet sake. 
Note 2. This is the earliest Portuguese-language or Western-
language document seen (Oct. 2021) that mentions amazake, 
which it calls “Amazaque.”
 Azzuqi or azzuqui [azuki beans]. “Hus feijoes pequenos 
como lentilhas” means “Beans that resemble green peas 
(endo). Azzuqigai is rice porridge (o-kayu) that contains 
azuki beans. Azzukimochi is mochi that contains azuki 
beans. Note 3. This is the earliest European-language 
document or Portuguese-language document seen (Oct. 
2021) that mentions azuki beans, which it calls Azzuqi or 
Azzuqui.
 Cabe [Kabe]. Same as tofu. A type of food which is 
made from ground beans. This is a woman’s word. Note 4. 
This is the earliest document seen (March 2021) that uses the 
word “cabe” (or “kabe”) to refer to tofu.
 Côji [Koji], a yeast [sic] used in Japan to make sake, 
or mixed with other things. Note 5. This is the earliest 
European-language document seen (March 2021) that 
mentions koji.
 Daizzu [Daizu]. Mame. Graos, ou feijoes de Iapao 
[grain, seed, kernel, or Japanese beans].
 Dengacu [Dengaku]. Dancing monks (Bôzos). Or tofu 
which is skewered, and on top of each slice is spread miso; 
then it is broiled. Note 6. This is the earliest document seen 
(April 2021) that mentions Dengaku, a type of delicious 
broiled / grilled tofu seasoned with miso.
 Fanben [Hanben]. A type of food which is made by 
broiling tofu and simmering it with miso.
 Icco [Icchô]. A way of counting some types of food, 
such as tofu.
 Miso. A kind of mixture which is made with graos 
[grains, seeds, kernels], rice, and salt to season Japanese 
soups.
 Note 7. This is the earliest European-language (or 
Portuguese-language) document seen (April 2021) that 
mentions miso, which it calls Miso.
 Misocoxi [Misokoshi], a bamboo strainer used for 
straining miso. Note 8. This is the earliest document seen 
(April 2021) that mentions a misokoshi.
 Misoya, a shop that sells miso.
 Misoyaqijiru [Miso-yaki-jiru], a type of soup (Xiru) 
made with tofu and fi nely sliced daikon radish. Note that the 
word tofu was written as “Tofus” in the dictionary but should 
be written “Tôfus.”
 Misôzzu, which should properly be called Zosui, is 
a healing food made from vegetables, rice, miso, etc. and 
served to those who are old, weak, or sick. Another meaning 
of this term is a type of porridge [kayu] containing a mixture 
of rice, vegetables, and other things.
 Nattô, a type of food made by a brief boiling of grains 
/ seeds [graos is the word used, but soybeans are actually 
employed], which are then put into an incubation chamber 
(muro).

 Nattôjiru, a soup (Xiru) made from natto. Note 9. This 
is the earliest Portuguese-language document seen (March 
2021) that mentions natto or Nattôjiru. However recall that 
the “natto” used in Nattôjiru may well be fermented black 
soybeans.
 Saqe (sake, saké).
 Tamari, a very savory liquid taken from miso which can 
be used for seasoning foods [when cooking] or at table. Note 
10. This is the earliest document seen (March 2021) that 
mentions tamari.
 Tôfu*–Taufu. A type of food. It is made into the shape 
of a cheese by crushing soybeans. * Note: The sound of the 
Japanese character for bean (mame) is “tou.” But at that time 
“taufu” was the typical pronunciation. In other documents 
it is the same, for example the Iitsugu Kyoki (Iitsugu Diary) 
written during the Tensho period (1573-1586), with entries 
in 1588, 1591, and 1600. Sometimes they used the characters 
for “T’ang” (as T’ang dynasty in China) and “cloth,” 
although they were also pronounced as “taufu.” In this 1603 
Portuguese dictionary there appear a number of tofu terms 
written in the “open sound form” (kaionke): Cabe [Kabe = 
wall], Dengacu [Dengaku], Fanben, Icchô [One cho or cake 
of tofu], Vdondôfu, and Yudofu. One exception is the term 
Aburidôfu.
 Tôfuya–Taufuya, a shop which makes and sells that 
cheese-like thing (tofu), which is made by grinding soybeans 
that have been soaked in water until they are soft.
 Vdondôfu [Udon-dôfu]. Tofu which is made like udon 
(Japanese-style wheat noodles) and cooked.
 Xôyu [Shoyu, or soy sauce], a liquid which corresponds 
to vinegar except that it is salty. It is used for seasoning 
foods. It is also called sutate. The character su means 
“bamboo mat” [as in “sudare”] and the character taté means 
“to stand up.” Note 11. This is the earliest Portuguese-
language document seen (March 2021) that mentions shoyu 
or soy sauce, which it calls Xôyu.
 Yudôfu–Yudaufu: A food made from thinly sliced tofu, 
served next to a kakejiru-type sauce [which is then poured 
over the top].
 The following terms are not mentioned: Agé (but 
abura-agé is), Daitokuji natto, Edamame (or Eda mame or 
Yeda mame), Fu (or gluten or wheat gluten), Hamanatto or 
Hamana-natto, Hiya-yakko, Kinako, Koya-dofu (or Kori-
dofu), Okara, Soi*, Soj*, Shoyu, Tonyu, Unohana, Yaki-
dofu, Yuba, Zoy*.
 Note 12. This is the earliest dictionary of the Japanese 
language compiled by Europeans.
 Note 13. This is the earliest document seen (March 
2021) concerning soybeans or soybean products in 
connection with (but not yet in) Europe or Portugal, and the 
fi rst such document to mention miso or natto.
 Note 14. This is the earliest European-language (or 
Portuguese-language) document seen (March 2021) that 
mentions tofu, which it calls Cabe, Tôfu, or Taufu.
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 Michael Cooper (1974, p. 222-23), in his excellent 
biography of Rodrigues, states that in the preface to this 
celebrated work, the “compilers promised to produce 
shortly a supplement containing additional terms and words 
inadvertently admitted from the dictionary. The supplement 
appeared the following year, and the Bodleian Library, 
Oxford, possesses a copy of both the Vocabulario and its 
supplement bound together in one volume. The dictionary 
runs a formidable total of 330 folios, while the supplement 
extends to 71 more folios, each page carrying two columns 
of text. The value of this great dictionary, containing a total 
of 32,798 entries, is considerable.” “Whether or not Joao 
Rodrigues had a hand in the compilation of the Vocabulario 
is still a debatable point... Thus until further evidence 
appears, the identity of the principal European collaborators 
must remain conjectural.” Address: Nagasaki College of 
Japan.

40. Song Yingxing. 1637. Tiangong kaiwu [Exploitation of 
the works of nature]. China. Passage on soy reprinted in C.N. 
Li 1958 #160, p. 103-08. [Chi]
• Summary:  Wade-Giles reference: T’ien Kung K’ai Wu, 
by Sung Ying-Hsing. Ming dynasty. For English-language 
translations of the entire book see: (1) E.-Z. Sun and S.-C. 
Sun (1966), and (2) Li Chiao-P’ing et al. (1980).
 In the section titled “General names” the soybean (shu) 
is mentioned as one of the “fi ve grains.”
 The long section titled “legumes” (shu) notes that one of 
the many types of Chinese legumes is the soybean (dadou) 
of which there are two colors: black (heidou) and yellow 
(huangdou). Different varieties, their time of planting and 
harvest, and uses are discussed. North of the Huai River, 
black soybeans are fed to horses and mules that are used 
on long journeys. All types of jiang, sauce, and curds [tofu] 
made from beans are made from the soybean.
 The chapter on “Vegetable oils and fats” notes that the 
oil of yellow soybeans is one of the best for eating; from 
each tan of yellow soybeans, 9 catties of oil is obtained. 
In Jiangsu (W.-G. Kiangsu) soybean oil is used as food for 
humans, and the meal cakes are fed to pigs. For more details, 
see the two English-language translations cited above.
 Note 1. This is the 2nd earliest document seen (Aug. 
2016) that mentions soybean cake or meal.
 Note 2. This is the earliest document seen (Aug. 2016) 
that describes the feeding of defatted soybean cakes to 
livestock–in this case pigs.
 Huang (2000, p. 197-200, 444-45, 447, 450-52) cites 
and quotes from this book. See also Bray (1984, p. 513n, 
518, 631, 707).
 In Huang 2000 (p. 197-203) the section titled 
“Preparation of red ferment in the T’ien Kung K’ai Wu,” uses 
the term dan qu to refer to this cinnabar / red koji, which is 
prepared with regular (non-glutinous rice) and is twice as 
expensive as regular koji. A detailed translation is given with 
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three illustrations and two photos. The photos show grains 
of red rice koji from Foochow. The illustrations show: (1) 
Two men, each carrying two baskets fi lled with regular rice 
to a stream using a shoulder pole. (2) Inoculated steamed rice 
piled on a mat and spread on round woven bamboo trays in 
wooden racks. (3) Mixing cinnabar / red koji into a pile of 
steamed rice on a mat to inoculate it.
 Note 3. These are the earliest illustrations seen (May 
2014) that show clearly the koji-making process for regular 
or red koji. The new koji is used not so much for its ability 
to turn foods red, but for its ability to keep them from 
spoiling. The passage in this book on making cinnabar koji 
begins: The process for making cinnabar / red koji is a recent 
innovation. It works by extracting wondrous powers out of 
the rank and putrid, and by transforming and distilling the 
essences [of grains]. When spread thinly on fi sh or meat–the 
foods that spoil most easily–the red koji will enable them to 
retain their freshness even at the height of summer. No fl ies 
will come near them for up to 10 days, and their color and 
fl avor will remain as fresh as before. It is indeed a marvelous 
medicament (Huang 2000, p. 197).
 Other illustrations show: (4) A winnowing machine at 
work, separating seeds from hulls and chaff. (5) Oil seeds 

being steamed (left) and roasted (right).
 Letter from H.T. Huang, PhD, expert on the history of 
Chinese food and agriculture. 1994. May 10. This famous 
work on Chinese technology is one of the few post-Han 
Chinese documents that contains information about Li, the 
early Chinese forerunner of Japanese amazake. It states in 
Chapter 17, “Yeasts”: “In ancient times, qu (rice koji) was 
used for making wine (jiu) and nie (malt) for making sweet 
wine (li). In later times the manufacture of sweet wine was 
discontinued because its fl avor was thought to be too weak, 
and the art of using malt [to make li] was consequently lost.” 
(Dr. Huang’s translation).
 Perkins (1969) says in a footnote on p. 71: “Beancake is 
not mentioned in the Nung shu (1313 ed.). The fi rst reference 
of which I am aware is referred to in the Ch’en Tsu-kuei 
(1958, p. 99). It is also mentioned in Hsu Kuang-ch’i, 1628, 
and in the T’ien-kung k’ai-wu [p. 216 of 1966 ed.] both 
seventeenth-century publications.”
 E.-Z. Sun and S.-C. Sun, trans. and ed. (1966). T’ien-
Kung K’ai-Wu, Chinese Technology in the Seventeenth 
Century. University Park & London: Pennsylvania State 
University Press. Chapter 12, titled “Vegetable oils and 
fats” states (p. 215-16): “For eating, the oils of sesame 
seeds, turnip seeds, yellow soy beans, and cabbage... seeds 
are the best.” Next in quality come perilla and rape-seed 
oil. The yield of oil (in catties per tan) is given for many 
Chinese oilseeds. The two oilseeds with the lowest / worst 
yields of oil are: cotton seeds 7, and yellow soy beans 9. By 
contrast, sesame, castor, and camphor seeds yield 40 and 
rape seeds yield 30-40. Some of the illustrations shows here 
are also found in this 1966 edition as follows: (a) “Washing 
fermented rice in a mountain stream” (p. 291). (b-c) “Using 
air to ferment steamed rice in bamboo trays” (p. 293).
 Platt (1956, p. 835) notes: The second volume of this 
1637 work “is devoted to oils and fats. From this work it 
may be deduced (according to information supplied by Dr. 
G.D. Lu) that the soya bean was grown for its oil as early as 
the third century CE. The yield of oil reported at this time 
was 9 catties per picul of oil seeds; since a picul is a hundred 
catties it means that, using a simple press, 9% of oil was 
extracted. [Note 4. 1 picul = 133.3 pounds weight. This is 
about as much as one man with a yoke can carry]. It may be 
of interest to those concerned with animal nutrition that the 
press cake at that time was fed to pigs, or used as fertilizer... 
The fi ghting horses and donkeys had to be fed with the black 
soya bean in order to increase their endurance and muscular 
power.”
 Note 5. This is the earliest document seen (July 2016) 
that mentions cotton seed oil.
 Note 6. This is the earliest document seen (May 2014) 
that mentions both rapeseed (or rapeseed oil, chaiyou) and 
soybean oil. See also Huang 2000 (p. 447-53, 456).

41. Song Yingxing. 1637. Tiangong kaiwu [Exploitation of 
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the works of nature]. China. [Chi]
• Summary: Wade-Giles reference: T’ien Kung K’ai Wu, by 
Sung Ying-Hsing. Ming dynasty. The following translation 
is by M.J, Hagerty from the section on “The beans” in the 
Imperial Encyclopedia (T’u shu shih ch’eng. Published, 
1728). See p. 10-17 in Hagerty. See also Bretschneider. 
Botanicon Sinicum 1:198. “(Second edition published in 
1637). Under the heading of Shu, or Beans, says: ‘In the 
Shu class of grains there are as many varieties as there are 
among the T’ao, or Rice, and Shu, or Millet. The Shu may 
be planted and harvested in all four seasons, and is a real 
substantial grain which may be utilized as a food and drink 
without satiation. There is one variety called the Ta tou, or 
Large bean [soybean], which grows in two colors–black and 
yellow. Those black and yellow beans must be planted about 
the time of the ch’ing ming season (April 5-19). The yellow 
been includes three kinds, as follows: Wu yueh huang tou, 
or Fifth month yellow bean, Liu yueh pao, or Sixth month 
bean, and Tung huang tou (3 Cc = 3 Chinese characters 
given), or Winter yellow bean. The Wu yueh hung tou, or 
Fifth month yellow bean, yields few grains in its pods, 
while the Tung huang tou, or Winter yellow bean, yields 
at least double those of the preceding. The Hei, or Black 
variety [of soybean], is harvested in the eighth month. It is 
customary when taking a long journey north of the Huai 
river, to feed the horse with black beans in order to make it 
strong. The abundance or scarcity of the Ta tou [soybean] 
crop depends, fi rst, upon the fertility of the soil, second, 
upon diligent weeding and cultivation, and third, upon 
suffi cient rain and dew for moisture. Shih, or Bean relish, 
Chiang, or Bean sauce, and Fu, or Bean curd, are all made 
of the Ta tou, or Large beans, as they contain the elements 
necessary (?). Kiang-nan also has the Kao chiao huang tou, 
or High foot yellow bean. This is planted in the sixth month 
in a fi eld from which an early crop of Tao, or Rice, has been 
harvested, and is harvested in the ninth or tenth month. The 
people of Chi-chun, a locality of Kiangsi province, practice 
a very good method in cultivating these beans. This consists 
of using the fi elds from which a harvest of rice has been 
gathered, and instead of plowing the land a hole is scraped 
out of each clump of the rice stalks with the fi nger, and in 
this hole is planted three or four seeds. When the dew falls 
upon the stumps of the rice plant, it will fl ow down to the 
seeds, nourishing them. Owing to the nature of the bean, it 
is very easy to grow, and when the stumps or roots of the 
rice plant are thoroughly saturated with moisture, they rot 
and act as fertilizer to the bean plant. If after the seeds send 
forth their shoots, there is no fall of rain to provide moisture, 
thereby producing a droughty condition, water should be 
drawn from a well and the fi eld irrigated, using one sheng 
or pint to each plant. The fi eld should now be cultivated 
in order to assure a very large harvest. When the Ta tou, 
or Large beans, have been planted and do not send forth 
shoots in the proper season, care must be taken in order to 

prevent injury by pigeons and swallows (eating the seed?). 
One variety which is called the Lu tou (2 Cc), or Green bean 
[mung bean], is a round, small variety shaped like a pearl. 
The Lu tou bean must be planted during the Hsiao shu, or 
slight heat season (July 7-22), if it is planted before that time, 
the sprouts will creep along the ground, extending a number 
of chih, or feet, and the pods will be very few. If planted after 
the Hsiao shu season at any time up to the Ch’u shu, or Limit 
of heat season (August 23- September 7), the plants will 
blossom in proper season and while pods will form, they will 
contain few seeds or grains. This plant includes two varieties, 
one of which is called Chai lu chia tou, or Pick green pods 
bean. These are picked as fast as they mature and may be 
gathered from day to day. Another is called Pa lu tou, or Pull 
green Beans. When these are old and suffi ciently matured, 
the whole fi eld is harvested once only. The Lu tou, or green 
beans [mung beans], are ground, washed to purify the grain 
and then dried in the sun, after which they are made into 
fl our. This fl our is used to make tang pien, a thin sheet-like 
cake, and Ts’o su, a somewhat similar preparation but made 
into strips which are narrow and thick. The people regard 
these articles of food as luxuries and they are considered 
valuable. Even the water which was used to wash the bean 
grains may be spread upon the fi elds, making the soil fertile. 
To preserve the seeds of the Lu tou, they are mixed with ti 
hui (2 Cc), or Earth lime (?)Shih hui (2 Cc) or stone lime 
(?),Ma liao (2 Cc), or Pologonum (the straw, chaff, etc. (?)), 
or huang tu (2 Cc) or yellow earth (clay? loess?). If this is 
done, there need be no fear of damage by worms around the 
fourth or fi fth months. If a period of dryness should ensue, 
causing a drought, the plants will also be free from worms 
or bugs. When the Tao, or rice crop has been harvested, 
either in the summer or winter, the earth, in the fi elds which 
are to be planted with Lu tou beans, should be broken up 
fi ne, using a long club like an axehandle for this purpose. 
If there should be a heavy rain within one day after the Lu 
tou has been planted, which causes the earth to become hard 
and solid, thereby preventing the beans from growing, steps 
should be taken to prevent too much water coming onto 
the fi elds, and to provide an outlet for the surplus water. 
Cultivate the Lu tou and Ta tou beans [soybeans] with plow 
and spade, but this cultivation should be shallow, as the plant 
does not benefi t by deep cultivation and the roots should be 
short and the stalks straight. If the soil is plowed deeply, the 
loose earth will cover the beans and half of them will not 
grow. Deep plowing or cultivation is not suitable for plants 
of the Shu class [legumes], but the farmers of ancient times 
were not aware of this.
 “’One variety, called the Wan tou, has beans which are 
black and speckled in color and round in form like the Lu 
tou, but larger. This variety is planted in the tenth month, and 
in the fi fth month of the following year, the crop is harvested. 
These beans may also be planted under deciduous trees, 
the foliage of which, is of slow growth (thereby allowing 
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moisture to penetrate to the bean plants). One variety, which 
is called Tsan tou, or Silkworm bean, has a pod which is 
similar in form to a silkworm. The bean seeds are larger 
than those of the Ta tou, or Large bean. These are planted in 
the eighth month, and in the fourth month of the following 
year they are harvested. These beans are found in Chekiang 
province, and are usually planted around the Sang, or 
Mulberry tree. If the foliage of the mulberry tree is so dense 
that it covers the growing bean plants, thereby intercepting 
the dew, they will not grow. At the time when the Tsan tou 
and Wan tou have very bushy stalks and dense foliage, the 
pods of the other varieties have already formed and are fi lled 
with ripe mature beans. The region around the upper part of 
the Hsiang and Han rivers (in Hupeh) produce very many 
of these beans. They are also cheap and are regarded as 
satisfactory an article of food as Shu, or Glutinous millet, and 
Chi, or Non-glutinous millet.
 “’One variety which is called Hsiao tou, or Small 
bean [azuki], or Chih hsiao tou, or scarlet bean, is utilized 
medicinally and has remarkable merit. The Pai hsiao tou, 
or Small white bean, also known as the Fan tou (2 Cc), is 
suitable to eat and is a very good nourishing grain. This bean 
should be planted after the Hsia chih, or summer solstice 
(June 21 to July 6) and is harvested in the ninth month. 
This variety is found growing abundantly in the region of 
Yang and Huai (usually means region of Kiangsu and Anhui 
province). One variety which is called Lu tou (2 Cc) was 
found growing wild in all the fi elds in ancient times and 
at present is extensively grown in the northern section of 
China. For the manufacture of bean curd, the bean rivals the 
Lu tou (2 Cc). This preparation was sold daily by peddlers 
in Peking, and was commonly called Lu tou p’i (3 Cc). 
Judging from this statement there must have been many 
of these beans produced. One variety, which is called the 
Pai pien tou, or White fl at bean, is a creeping kind which 
grows around fences. It is also called O mei tou, or Beautiful 
eyebrow bean. Others of this class are the Chiang tou (2 
Cc) (Dolichos sinensis), Hu pan tou (3 Cc), or Tiger’s stripe 
bean, Tao tou (2 Cc), or String bean, and the Ta tou (2 Cc), 
or Large bean [soybean]. All are classifi ed into either green-
skinned or gray-colored classes. There are many varieties 
found growing profusely, only in certain localities, which 
are too numerous to describe here. All beans may be used 
as a vegetable or as a substitute for ku, or grain, and provide 
all the people with food. The naturalist must not neglect the 
study of these kinds of beans.
 “’When the beans which are harvested are few, it is 
customary to use a fl ail to separate the grains from the 
chaff, and in this way save the strength of the farmer. The 
usual method is to spread them on the surface of the fi eld 
(thrashing fl oor?), letting them dry in the sun, and having an 
ox draw a heavy stone over the surface of the bean stalks, the 
pressure causing the bean grains to fall out of the pods. It is 
also customary to beat the bean plants with a fl ail, the handle 

of which, is made of stout bamboo, having at the end a crank 
or swivel-like arrangement with a ring, to which is attached 
a wand more than three feet in length. The beans to be fl ailed 
are spread upon the ground and beaten with this implement. 
After the beans are separated by beating, they are shaken in 
the wind, which blows away the pods and leaves, after which 
they are sifted in order to remove everything but the good 
bean grains, and fi nally they are removed to the granary. 
The Ch’ung mo (2 Cc), or pestle and mortar (?), is not used 
in grinding Ma, or hemp seeds, and the Wei nien (2 Cc), or 
millstone (?), is not used for grinding the Shu, or bean.’”
 Bretschneider 1882 (Vol. 1, p. 198). “885. (4 Cc). T’ien 
kung k’ai wu. A treatise on Technology by (3 Cc) Sung Ying 
sing. Second edition in 1637.–Stanislas Julien has translated 
many articles from this work.”

42. Ryôri monogatari yorozu kikigaku [Many tales of 
cooking I have heard and recorded]. 1643. Japan. [Jap]*
• Summary: This famous printed book by an unknown 
author is the earliest Japanese book that specialized in 
cooking. Therefore it was widely quoted in many subsequent 
cookbooks. Recipes include miso soup and taremiso.
 Some Japanese authors cite the Japanese title as simply 
Ryôri monogatari however the eminent scholar T. Yokotsuka 
(1985, p. 206) cites it as Ryôri monogatari yorozu kikigaku.
 The names of the volumes include Ryôri Taikan, Nihon 
Ryôri Taikan, Zokugun Shoruiju Inshokubu, Shokumotsu 
Koza.
 Note: This is the earliest document seen (April 2013) 
worldwide, and the earliest Japanese-language document 
seen (April 2013) that mentions dried-frozen tofu or frozen 
tofu, which it calls kôri-dôfu. Miyashita, who cited this early 
reference, gave the book’s date as 1624.
 Concerning shoyu: Iino (2001, p. 21) contains a “Table 
of ingredients used in tou-miso and shoyu during the Edo 
period.” The entry for Ryori Monogatari (compiled in 
1643) states that Masaki shoyu is made from the following 
ingredients: Soybean 19.6%. Wheat / barley 22.5%. Salt 
15.7%. Water 39.2%.
 In the section on “Foods, Sake,” is a section on “Quick 
preparation of amazake. Wash 1 sho (1.8 liters) of cooked 
and dried glutinous rice (domyoji) in hot water and drain. 
Mix in 1 sho of koji and 1.5 sho of water; grind in a suribachi 
very well. Strain in a strainer (suino), then simmer in a pot, 
while stirring. It will become good amazake. Adding white 
sugar is good.”
 In the section titled “Man Kiki Gaki” is a description 
of “How to make Shirokawa Amazake. Crack by grinding 
3 sho white rice, steam well and cool. Mix in 5 sho of koji, 
5 sho of water, and knead well. Strain in a strainer (suino). 
Discard the pulp and keep the liquid to make amazake. Mix 
it occasionally. In summer it takes 3 days and in winter 5 
days until it is ready.”



KOJI (300 BCE to 2021)   58

© Copyright Soyinfo Center 2021

43. Shixian hongmi [Guide to the mysteries of cuisine]. 
1680. China. Passage on soy reprinted in H.T. Huang 2000, 
p. 325-27. [Chi]
• Summary: Wade-Giles reference: Shih Hsien Hung Mi. 
H.T. Huang (2000, p. 623) states that this book is attributed 
to Wang Shizhen (Wade-Giles: Wang Shih-Chên) but more 
probably was written by Zhu Yizun (W-G: Chu I-Tsun).
 Huang states (p. 324) that frozen tofu (dong doufu; W.-
G. tung toufu) is fi rst mentioned in Chinese in this work. The 
section titled “Frozen tofu” states: In the depths of winter, 
place a cake of tofu (doufu) outdoors in a basin of water 
overnight. The water will freeze even though the tofu itself 
may not. However the beany fl avor will be lost in the water, 
leaving the fl avor of the tofu much improved. Another way 
is to freeze the tofu itself without the water. When thawed, it 
will look like a little beehive. Wash it well. Heat it in a soup 
base or fry it in oil. It will be an unusual dish regardless of 
how it is cooked. Huang adds that this same description of 
the process is repeated in the Yang Xiaolu (1698).
 Note 1. This is the earliest Chinese-language document 
seen (May 2014) that mentions frozen tofu, which it calls 
dong doufu.
 Note 2. Dr. Huang states (March 2004) that the term 
dong doufu almost always refers to tofu that has been frozen, 
then thawed and dried. However he has never seen an early 
description of how it was thawed and dried. In addition, he 
has never heard the term bing doufu (“ice tofu”), meaning 
“frozen tofu.”
 Huang (2000) states (p. 325) that pressed tofu 
(doufugan, “tofu + dry”) is fi rst mentioned indirectly in this 
work in connection with the preparation of smoked tofu 
(xun doufu; W.-G. hsün toufu), which is fi rst mentioned in 
Chinese in this 1680 book. The section titled “Smoked tofu” 
states: Press tofu until it is as dry as possible. Soak it in 
brine, wash well, then dry it in the sun [to give doufugan]. 
Spread sesame oil over the surface, then smoke it. Another 
method is to soak tofu in brine, wash well, then dry it in the 
sun. Boil it in soup stock, then smoke it.
 When William Shurtleff saw pressed tofu (doufugan) 
prepared in Taiwan and China during the 1970s, it was 
always pressed using either a hand-turned screw press 
or a lever-press with huge stones. He never saw it being 
dried in the sun. Perhaps the effi ciency of the screw press 
in removing moisture from the tofu made the sun-drying 
unnecessary. Note that sun-drying takes extra time and 
exposes the warm tofu to unwanted microorganisms.
 Huang (2000, p. 326) translates the earliest known 
account of making fermented tofu*: To make Fujian (W.-G. 
Fukien) style fermented tofu (doufuru, W.-G. tou fu ju), press 
tofu until it contains a little moisture as possible or wrap 
it in fi ne cotton paper and desiccate it in fresh ashes. Cut 
cake into thick square pieces and place them in rows on a 
bamboo steamer pad. After all steamer tiers are fi lled, cover 
steamer. [The best time to make it] is in the 2nd or 3rd month 

in spring or 9th or 10th month in autumn. Place steamer in 
an airy place. After 5 or 6 days, surfaces [of tofu] will be 
covered with a hairy growth, which may gradually turn black 
or greenish red. Wipe hair off tofu squares with a piece of 
paper. Save it, making sure not to damage the skin. For [the 
tofu from] each dou of beans, prepare 3 catties of soy sauce 
and 1 catty of fried salt. (If soy sauce is not available, use 5 
catties of salt.) Grind 8 ounces of fresh red ferment spiced 
with clean peppercorn, fennel and licorice, then mix powder 
with salt and wine. Place tofu in a jar, add wine sauce 
mixture, then seal mouth of urn with clay. Allow urn to stand 
for 6 months; an excellent fl avour will result.”
 (Footnote: *The original passage is interspersed 
with notes that describe a variation of the process as it 
was practiced in Zhejiang (W.-G. Chekiang). These notes 
make the text somewhat confusing to read, so they were 
left out in the translation. However, from these notes we 
can reconstruct the Zhejiang process as follows: After the 
steamer is fi lled with tofu squares, steamed them. Place 
the steamer, while still hot, on a bed of rice straw and 
cover completely with rice husks–in a place with little 
air movement. Remove tofu squares after 5-6 days. Press 
down and fl atten the hairy growth. [This will help to keep 
the product fresh.] Then layer the squares in a jar. Sprinkle 
a pinch of salt on each piece of tofu until all surfaces are 
evenly salted. For each layer of tofu there should be a layer 
of salt. When salt is dissolved, each piece is heated in the sun 
by day and marinated in sauce mixture [as indicated in the 
Fujian process]. Continue sunning and marinating until all 
sauce is used up. Soak layered tofu in a jar with wine. Then 
seal mouth of urn with clay. Allow the urn to stand for 6 
months and an excellent fl avour will result).
 Note 3. This is the 2nd earliest document seen (May 
2014) that mentions fermented tofu, and the fi rst to call it 
doufuru.
 Huang (2000, p. 326) continues by noting: Two other 
passages in the Shixian Hongmi are also of interest in this 
connection. One describes a method for making zao rufu 
(W.-G. tsao ju fu), i.e. fermented tofu (furu) aged with a 
fermented mash [rice wine dregs]: Transfer ripened rufu 
or samples that are too salty in layers to a new vessel. Line 
fermented mash or residue between layers and allow material 
to age. A product with a unique fl avor is obtained. The other 
deals with the making of doufu fu (W.-G. tou fu fu), 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 4. This “stinky” tofu is probably chou doufu. If 
it is, this is the earliest document seen (May 2014) that 
mentions a type of chou doufu (“stinky tofu”).
 Huang (2000, p. 326-27) comments further: Two 
interesting points emerge from these passages. First, by 
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the time that the Shixian Hongmi (1680 CE) was 
published, furu and rufu had apparently become 
synonyms for fermented tofu. The word fu could 
now mean a gel or custard made from any edible 
suspension or emulsion of food material, and ru any 
type of dairy or soy milk derived product. Second, 
although the word zha (W.-G. cha) was not used, there 
is no question that the frying in “boiling oil” shown 
in the second passage indicates that deep frying was a 
common method of cookery during the Ming dynasty.
 Huang (2000, p. 341) states that this book 
contains an interesting recipe in which fermented 
black soybeans (shi) are stewed with pieces of pressed 
tofu (doufugan) and bamboo shoots.
 A full-page table (Huang, p. 372) shows the 
“Usage of soy condiments in food recipes from 
the Han to the Qing dynasties.” Seasonings based 
on jiang (fermented soybean paste) are used in 49 
recipes: jiang itself in only 8, soy sauce made from 
jiang named qingjiang in 1 recipe, soy sauce named 
jiangyou in a whopping 37 recipes, soy sauce named 
jiangzhi in 2 recipes, and soy sauce named jiangshui in one 
recipe. Seasonings based on fermented black soybeans (shi) 
are used in only 6 recipes: Fermented black soybeans (shi) in 
4 recipes, and fermented black soybean sauce named shizhi 
in 2.
 Talk with H.T. Huang. 2001. Feb. 20. This 1680 book 
contains a recipe titled Soy Sauce Pressed Tofu (Jiangyou 
Fugan) which states: Cut pressed tofu (doufugan) into 
pieces. Mix 1 catty of soy sauce with 2 catties of water. 
Filter the liquid mixture then boil it. Filter it again to remove 
any remaining residue. Now add to the liquid: mushrooms 
and 4 different spices (dingxiang, baiqi, dahuixiang, 
and guipi {cassia bark, Cinnamomum cassia}), and tofu. 
Boil for several minutes. Remove from heat and allow to 
stand for half a day. The color still will not be very dark. 
Remove tofu from liquid and dry it. After 1 night, repeat the 
process of boiling and soaking several times. Note 5. This 
yields a highly seasoned tofu with a long shelf life at room 
temperature.
 Note 6. This is the earliest document seen (May 2014) 
that recommends adding mushrooms or spices / seasonings 
to soy sauce to enhance its fl avor.

44. Jinrin kinmô zui [Illustrated encyclopedia of life in the 
Edo period]. 1690. Kyoto, Japan. Reprinted in 1990 by 
Heibonsha (Tokyo); edited by Asakura, Haruhiko. [Jap]
• Summary:  The following page numbers refer to the 
1990 reprint edition published in Tokyo by Heibonsha. The 
compiler of this remarkable work is unknown. At the bottom 
of almost every page (up to p. 293) are one or two half-page 
illustrations. Pages 317-31 are footnotes, followed by a 
syllabary index (a e u e o, ka ki ku ke ko).
 The original edition was divided into seven volumes, 

including: 2. Noh drama. 3. Producers (farmers, woodcutters, 
fi shermen, etc.). 4. Merchants (sellers). 5. Craftspeople. 6. 
Various and other jobs. 7. Entertainers. At the end is a long 
section of footnotes and annotations.
 Page 121. The illustration is titled Kuzune-hori (Digging 
kuzu root). Yoshino kuzu is the best known in Japan. 
 Page 142. Shoyu is a famous product of Sakai. Produced 
in Osaka and Sakai, it is shipped to various places (no 
illustration).
 Page 144. The right illustration is titled Koji-shi (Koji 
maker). Miso makers, manju (steamed bun) makers, and 
many others use koji. The illustration shows a man carrying 
four koji trays (koji-bune) fi lled with koji; he is about to put 
them into the incubation room (muro, which has a rounded 
top) where the koji will ferment. The text mentions a “thin 
board” (usuita), which may be a second type of koji tray, 
shown on the ground at right, lacking either one or both 
ends. The volume of koji is measured by the standardized 
size of the koji tray.
 Page 144. The left illustration is titled Miso-ya (Miso 
shop). It shows two men mixing or pounding something 
(either koji, cooked soybeans and water before fermentation, 
or miso after fermentation) in a wooden mortar (usu, 
suribachi) using long wooden spatulas or pestles. They use 
a wooden spatula (sekkai) as their store sign. Behind the 
men to the left is a vat of fermenting miso with stones on top 
for pressure. Two wooden scoops in a rectangular wooden 
“boat” are used for scooping and measuring koji, cooked 
soybeans, and/or salt. The text says: “Miso makes a good 
seasoning and helps keep people healthy. A day cannot go by 
without it.”
 Page 152. The illustration, titled Kome-ya (Rice shop), 
shows a man unloading a bale of rice (wrapped in rice 
straw) from the back of his horse. Nearby is a rice merchant, 
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standing on a low platform near two other bales of rice. The 
text notes that the shop sells the “fi ve grains” (go-koku), 
which include soybeans (daizu).
 Page 160. The left illustration, titled Yakidofu-shi 
(Grilled tofu man), shows a man making grilled tofu over 
a rectangular brazier. In his right hand is a fan, with which 
he fans the coals beneath several cakes of tofu. In his left 
hand is a skewer with two prongs that pierce a cake of tofu. 
In front of his brazier is a wooden pail, which may be used 
to store cakes of tofu in water. At the front left is a sloping 
tray on which slices of tofu are drained. The maker of grilled 
tofu can found in market places, temple gatherings, festivals, 
and wherever people gather around. Note: This is the 
earliest Japanese-language document seen (April 2013) that 
mentions grilled tofu, which it calls yaki-dôufu. 
 Page 162. The illustration, titled Ko-ya (Flour shop), 
shows three people turning a large hand-turned stone mill in 
which various types of fl our (including soy fl our, daizu no 
ko, which is probably roasted soy fl our {kinako}) are ground. 
Ropes from the ceiling hold up the t-shaped end of a push-
pull device used to help turn the heavy upper stone. 
 Page 166. The right half of the illustration (not shown) 
is titled Seller of Tataki natto in Kyoto. To make this natto, 
dice stringy (itohiki) natto fi nely, then shape into a thin, 
fl at square. Mix in fi nely chopped greens and tofu. It is an 
inexpensive, fast food. It is sold by walking street vendors 
from the end of September until February, especially at 
Tomikoji-dori, Shijo-agaru machi (probably in Kyoto). 
 The other illustration shows two men in front of a shop. 
Each is carrying a shoulder pole on one shoulder; from each 
end are suspended containers used to hold food. Each is also 
wearing straw sandals (waraji). The man on the right carries 
containers that are shaped like boxes with the long edges 
oriented vertically. A sliding panel may be used to open each 
box. Inside are either utensils and the ingredients for making 
tataki-natto, or bowls of tataki-natto ready to eat.
 Note: This is the earliest document seen (Jan. 2012) 
that contains the word itohiki or the term “Tataki natto” in 
connection with natto,
 Page 225. The left half of the illustration is titled Horo 
miso, which is a kind of miso. The character for Ho means 
“law” or “dharma.” The man on the left has cylindrical 
wooden containers (magemono, shaped like traditional 
Japanese steamers) suspended from each end of his shoulder 
pole. Atop each is a bamboo mat (sudaré). The text states: 
This miso is made with black soybeans (kuro mame). The 
men who sell it all wear orange robes dyed with persimmons. 
They never put down the merchandise. Its container was 
covered and they carried it using a shoulder pole to keep it 
clean. When they had to put it down, they placed it with one 
side leaning against something. If anyone stepped over it, 
the seller demanded that that person buy it. To make horo 
miso, cook black soybeans, then drain off and squeeze out 
the liquid. The result is a very fi rm miso with a low water 

content. Originally it was used in temples, but later it came 
to be used by the common people.
 Note: Naomichi Ishige, a scholar of and expert on 
Japanese food history, writes (personal communication, 
March 2008): “To make horo miso, mix miso, minced 
walnut, sesame, and Japanese sansho pepper, then saute the 
mixture with vegetable oil in a pan. People eat horo miso 
with rice, or have it as a relish when they drink sake.
 “In the Jinrin kinmo zui, the reason tataki natto is 
thin and formed is because people thought that type of 
natto could be easily dissolved in miso soup. However, its 
rectangular shape does not relate to the way of cooking.
 “I am not sure how the peddler in the picture put 
his goods in a box that he carried. I only imagine that he 
wrapped a rectangular tataki-natto in a bamboo sheath and 
stored it in the box.
 “When peddlers began to sell granulated itohiki natto, 
they put the itohiki-natto into a bamboo basket. They ladled 
up the quantity needed by a rice scoop (shamoji) and sold it. 
Or, they wrapped the itohiki-natto in a straw parcel and sold 
the parcel.” See also letter about natto history from Ishige 
sensei to Shurtleff, dated 16 March 2008. 
 Page 225. The right illustration is titled Tofu-shi 
(Tofu maker). The text states: Among the craftsmen, tofu 
makers rise the earliest each morning. Some sell deep fried 
tofu pouches (aburaagé). The book Kuni Hana Manyoki 
mentions the places named Maruyama and Reizan where the 
craftsmen lived. There may have been a lot of tofu makers 
who lived in this area. The illustration shows a tofu maker in 
his shop, sitting at the end of a fi rm pole used as a lever press 
to press the soymilk out of the okara in the pressing sack 
(which is placed on a rack) into the wooden vat below. It will 
then be curded to make tofu. Also visible in the tofu shop are 
a wooden tofu forming box with 3 holes in each side, and 
four hanging noren curtains.
 Page 291. The illustration is titled Yaku-harai (Driving 
out bad luck). The text mentions setsubun (the annual 
festival on the evening of the last day of winter, just before 
the fi rst day of spring, also celebrated by some as New 
Year’s Eve–according to the old lunar calendar) and roasted 
soybeans (iri-mamé / iri-mame). On the evening of setsubun, 
Japanese wished to be cleansed of all bad spirits and bad 
luck. So they scattered roasted soybeans (with coins?) and 
cried out a slogan wishing for long life. This kept them very 
busy. Note: New Year’s Eve and Day are not traditional 
Japanese concepts; they were imported from China and the 
West during the 20th century. Address: Japan.

45. Terajima Ryôan. comp. 1711. Wakan sansai zue 
[Collection of Japanese and Chinese diagrams and drawings 
of all things]. Japan. 40 books, 106 sections. Japanese 
summary by Kawakami 1978, p. 269. Translation into 
modern Japanese titled Wakan Sansai Zukai published by 
Heibonsha in Toyo Pocket Library series. [Jap; eng+]
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• Summary: This is Japan’s oldest encyclopedia, written in 
kanbun, the Japanese transcription of Chinese writing. It is 
a Japanese compilation, which originated in Japan and is 
not a Japanese translation of a Chinese work. When cited in 
Chinese, the title in pinyin is: Hehan sanchai tuhui (W.-G. 
Ho Han San Ch’ai T’u Hui). The author’s nickname (aza) 
is Shojun; his artist’s name (go) is Kyorindo. The work 
contains many illustrations, although they were generally 
primitive and not very accurate.
 In volume 105 (Jozorui), which is about brewing and 
fermented foods, a clear distinction is made between miso, 
shoyu, and tamari.
 The section on yuba states: “Tofu fi lm is made on the 
surface while making tofu. It looks like yellow paper. If 
you stir too much, the fi lm will not form properly. If you 
wish to obtain the fi lm, add coagulant and boil the milk. 
The wrinkled look of the fi lm resembles (the skin of) an 
old woman. If you remove too much fi lm, the yield of tofu 
decreases and the tofu becomes hard to eat.” Yuba is referred 
to as doufu-pi, the present Chinese term. When the text notes 
that yuba “resembles (the skin of) an old woman,” it seems 
to imply that the earlier term lao or uba was used because of 
the similarity of yuba and an old woman’s face.
 T. Yokotsuka (1985, p. 206) cites this as “Wakan 
sansaizue (1715)” but apparently does not cite it in his 
bibliography.
 Fukushima (1989, p. 9) states that the Wakan Sansai Zue 
(Narushima, 1712) describes miso and shoyu.
 Ebine (1989, p. 91-93) gives the date of this work as 
1712, and states that volume 105 describes the preparation 
of “tama-misho” using broad beans (Vicia faba; Japanese: 
soramame), and a “whitish misho” using soybeans. For each 
of these Ebine gives a fl owchart. Rice or barley are soaked 
in water, steamed, and fermented to make rice koji, which is 
mixed with salt, and then the salted koji is mixed with broad 
beans that have been cooked and dehulled. The mixture is 
formed into balls, which are wrapped with rice straw, hung 
under the rafters over a fi reside for several weeks, crushed 
in a mortar, then mixed with water to make tama-misho. 
To make whitish misho from soybeans and rice: 10 parts 
of soybeans are soaked in water, dehulled by brushing, 
and cooked. The hulls are fi rst removed from the cooker, 
then the cooked beans are removed, formed into balls, and 
the balls are sliced. Meanwhile, about 14 parts of rice are 
polished, soaked in water, steamed, cooled, and allowed to 
mold spontaneously to yield 16 parts of rice koji. The rice 
koji, sliced soybean balls, and 1.3 parts of salt are mixed, 
pounded, packed into vats, and fermented for 10 days to 
yield the whitish misho.
 C.N. Li (1958): Making Fermented Products, Fermented 
black soybean sauce (shizhi; W.-G. shih chih). Note: Shih 
is often used at meals to harmonize the fi ve fl avors. People 
used to use it during this dynasty. Nowadays, if people 
do not use jiang, they do not use shih; they use soy sauce 

(jiangyou), not fermented black soybean sauce (shizhi).
 Modern rendering by Morohashi (1955). He translated 
p. 5 (roasted fl our), p. 17 (fermented black soybean sauce). 
Confection of soy fl our and ame = Ame chimaki. In “Making 
Fermented Foods.” Morohashi (1955) translated p. 5. tou i 
(mame ame). In: vol. 10, p. 63.
 Concerning shoyu: Iino (2001, p. 21) contains a “Table 
of ingredients used in tou-miso and shoyu during the Edo 
period.” The entry for Wakan-sansai-zue (compiled in 1712) 
states that Shoyu is made from the following ingredients: 
Soybean 18.2%. Wheat / barley 28.2%. Salt 19.2%. Water 
45.5%.
 Iino (2003, p. 8) notes that this 1712 book “states that 
soy sauce made from wheat is suitable for the public and soy 
sauce made from barley is of low quality.” Iino comments (p. 
8-9): “Put simply, the soy sauce sold in shops was made from 
wheat because that made from barley was inferior.” 
 On the same page, Iino shows a full page reproduction 
of the page titled “shoyu” in this book. It gives: “An 
explanation of soy sauce production with an illustration 
of the proper sort of barrel to be used.” Iino notes (p. 9): 
“Another method for producing soy sauce requires a heating 
process. The Wakan Sansai Zue states: ‘... Squeeze the 
moromi to extract the oil [sic, liquid]. If the color is light, 
the fl avor will not be good. Boil the oil [liquid], place it in a 
pail and leave it over night to darken the color and improve 
the fl avor. Mix the dregs [presscake] again with salt water 
and extract the oil [liquid]. This [second pressing] is called 
niban shoyu (second soy sauce), and the fl avor is very much 
inferior.’”

46. Kaempfer, Engelbert. 1712. Amoenitatum exoticarum 
politico-physico-medicarum, fasculi v. [Exotic novelties, 
political, physical, medical. Vol. 5]. Lemgoviae, Germany: 
H.W. Meyer. 912 p. See p. 837-40, 834-35. Illust. p. 838. 
Reprint of original edition published in 1983 by Steiner 
(Wiesbaden). [Lat]
• Summary: This is Kaempfer’s fi rst major work, his most 
famous, and his fi rst to mention the soybean. Kaempfer 
was born on 16 September 1651 at Lemgo, in what is today 
Germany. [Note 1. Germany was not a country until 1871. 
Lemgo is presently a city in North Rhine-Westphalia, 44 
miles southwest of Hannover.] He lived and traveled in 
Japan from 23 September 1690 to November 1692 and 
made many interesting observations. This book, written 
in Latin, was published in Lemgo in 1712, some 16 years 
after his homecoming. The fi fth fascicle of the 900 page 
book, which contains a description of the plants of Japan, 
includes a full-page illustration (drawing; p. 838), by 
Kaempfer, of a soybean plant with details of the fl ower 
parts and their names. This is the earliest illustration of a 
soybean plant published in the Western world. Also contains 
a description of the plant, and descriptions of how to make 
miso and shoyu. He called the soybean “Daídsu” and wrote 
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the Chinese characters before the romanized name in the 
sequence “zu” “dai” from left to right. The actual Japanese 
spelling is “daizu.”
 Note 2. This the earliest published Western or European 
document seen (March 2021) that refers to soybean as 
Daidsu.
 Note 3. This the earliest published Western or European 
document seen (April 2021) about the soybean and the 
earliest one that links the soybean and products made from it 
(miso and shoyu / soy sauce).
 Note 4. This is the earliest document seen (March 
2021) written by a European or Westerner in which Chinese 
characters are used to write the name of the soybean or 
related products.
 Kaempfer’s description of the soybean in Latin (p. 837-
40) begins: “Daídsu, vulgo & literatis; & ob excellentiam 
Mame, i.e. legumen, dictus. Phaseolus erectus, siliquis 
Lupini, fructu pisi majoris candido...”
 Translated into English, this reads: “Daidsu–as people 
and scientists call it, is also called ‘mame’ for its excellence. 
An upright bean, a leguminous plant like the lupin, with 
whitish fruit somewhat larger than peas. A bean, similar 
to the afore-mentioned, but four feet high and with more 
branches and leaves, with upright stem, irregular branches 
and with hairs. It stretches forth leaves like the garden bean, 
but with more pubescence on the under side of the leaf. In 
the month of August it bears on pedicels in the axil of the 
leaves several bluish white fl owers with a large standard, 
which resemble those of lentils. These tiny blossoms are 
followed by pods measuring 1½ inches long, which are 
covered with heavy hairs (pubescence) resembling those 
of the yellow lupin. The pods contain two, and more rarely 
three seeds, similar to garden peas in size, shape and taste, 
but laterally somewhat compressed, and with a chestnut 
brown eye (hilum).
 “This legume supplies to the Japanese kitchen vital 
elements, for they make from it the following: 1–A kind of 
pap that they call miso, which is added to dishes instead of 
butter. Butter is unknown under this strip of heaven. 2–And 
then the famous so-called shoyu (Sooju), a sauce which is 
poured over if not all dishes, at least over all cooked and 
fried meals. I add the processing methods for both.
 “To make miso, one takes one measure of mame or 
phaseolus Daidsu (phaseolorum Daids) which is cooked with 
water for a long time and then brayed or ground and mixed 
into a soft pap. Under continued braying, common salt is 
added, in summer four parts, in winter three. If less salt is 
added, one gets the product quicker, but shelf life is shorter. 
After reducing has been repeated, one mixes the pap with 
koos [he probably meant koji] or dehulled rice (Oryza), and 
mixes the total by repeated braying. This rice in preparation 
has been boiled a little in the steam of unsalted water. One 
lets the mixture cool down and remain in a warm cellar one 
or two days and nights to ripen. This mixture, which has the 

texture of a pap or spread, is put into a bowl that recently 
contained the popular sacki, a rice wine. Before using, one 
lets the bowl stand one or two months untouched. Koos lends 
to the product an agreeable taste, and its production requires, 
like that of the Germans’ ‘polenta’ [gruel] the experienced 
hand of the master. Those therefore who make it are held in 
high esteem, and they sell it ready made.
 Note 5. This is the earliest Latin-language document 
seen (April 2021) (and the earliest document published in 
Europe) that mentions miso, which it calls Miso. It is also the 
earliest document seen (April 2021) that compares miso to 
butter.
 “To make shoyu (Sooju) one uses the same beans just 
as thoroughly cooked. And muggi, which is barley or wheat 
fermented (with wheat the product becomes darker) which 
has been coarsely ground. One mixes equal units with 
ordinary salt, or only one unit with half of it. The beans are 
blended with the prepared grain, and one lets the mixture 
stand in a warm place under cover a day and a night for 
fermentation. Then the salt is added, one stirs the mass and 
mixes with water, normally two units to half. When this has 
been done, the well covered mass is stirred once (better two 
or three times) the next day and each subsequent day by 
means of an oven rake. This work is continued for two or 
three months, then the mass compressed and fi ltered and the 
liquid preserved in wooden containers. The older it becomes, 
the clearer and better it will be. The squeezed mass is again 
fi lled up with water and newly stirred and some days after 
treatment pressed again.
 Note 6. This is the earliest document seen (March 2021) 
that uses the word koos to refer to koji, or that uses the word 
Sooju to refer to shoyu (soy sauce).
 Paragraph 3 reads as follows in the original Latin: “Hoc 
legumen in coquina Japonicâ utramque replet paginam; Ex 
eo namque confi citur: tum puls Miso dicta, quœ ferculis pro 
consistentiâ & butyri loco additur, butyrum enim hôc coelô 
res ignota est; tum Sooju dictumcelebre embamma, quod nisi 
ferculis, certè frictis & assatis omnibus affunditur. Utriusque 
confi ciendi modum appono:”
 On pages 832-33 Kaempfer describes various types of 
sea vegetables including Ama nori, Tokoto tengusa, Aonori, 
Konbu, Arame, Miru, etc.
 On page 834 Kaempfer lists the Go-koku (fi ve chief 
cereal grains): come [kome], Oryza in genere: quinque grana 
Japoniis go kokf secundum excellentiam dicuntur: come, 
Oryza [rice]; o muggi, Hordeum [wheat]; ko muggi, Triticum 
[barley]; daidsu [daizu, soybean], Phaseoli facie Lupini; 
& sjodsu seu adsuki, Phaseoli vulgaribus similes [Adzuki, 
azuki, or Phaseolus radiatus, L.].
 On page 834 he mentions awa and hie millets 
(Panicum), soba (buckwheat; Fagopyrum sativum), goma 
(sesame; Sesamum), keshi (poppies, Papaver), and maybe 
peas (Pisum) or Soramame (broad beans).
 On page 836 are botanical descriptions, each with 1-2 
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Chinese characters (read from right to left), of: Broad beans 
(Sora mame), sword beans (Natta mame [nata mame]), 
peanuts (Nankin mame or Nankino), and cowpeas (Sasagi 
[sasage], Shiro Sasangi).
 On p. 837 is a detailed botanical description (in Latin) 
of the azuki bean, starting with a Chinese character: “Too, 
vulgo Atsuki [Adzuki], Phaseolus hirsutus...” Note 7. This is 
the earliest Latin-language document seen (Oct. 2021) that 
mentions azuki beans, which it calls sjodsu, adsuki, or atsuki.
 On page 840 are shorter descriptions (in Latin) of 
“Siuku, vulgo Kuro mame [Black soybean], i.e. Phaseoli 
nigri. Phaseoli Daidsu species sive varietas, fructo nigro,” 
and “Katz, vulgo Kudsu [Kudzu], Kudsu Kádsura.”
 Note 8. This is the earliest document seen (March 2021) 
concerning soy in connection with (but not yet in) Germany. 
Other early authors to cite soy were Linnaeus (1747, p. 222, 
and 1753, p. 727), Osbeck (1771, p. 253), Linnaeus (1772, p. 
171), de Candolle (1885, p. 331), Yule & Burnell (1886, p. 
651), and Blasdale (1899).
 Note 9. This is the earliest document seen (March 2021) 
by or concerning Englebert Kaempfer in connection with 
soybeans.
 Note 10. This is the earliest document seen (March 
2021) that mentions lupins.
 Note 11. This is the earliest document seen (March 
2021) that mentions both lentils and soybeans.
 An illustration, which is thought to show Engelbert 
Kaempfer riding on a horse in Japan, was sent to Soyfoods 
Center by Herr Deubel of Germany. Address: Lemgo, 
Germany.

47. Li Hua-Nan; Li Diao-Yuan. 1750? Xingyuan lu [Memoir 
from the garden of awareness]. China. Undated. [Chi]
• Summary: Wade-Giles reference: Hsing Yüan Lu, by Li 
Hua-Nan, compiled by his son Li Tiao-Yüan. Qing dynasty.
 H.T. Huang (2000, p. 324), in the section on frozen tofu, 
states that dried frozen tofu is fi rst mentioned in this work, 
which suggests: Allow a whole batch of thinly sliced frozen 
tofu squares to thaw slowly, then store them in a cool place 
so they can be used in the summer.
 Huang (2000, p. 327), in the section on “Making of 
fermented tofu” states: “Technically the most interesting 
accounts of the making of furu are found in the Xingyuan lu 
(1750). Five recipes are presented, representing two types 
of methodology. One uses ground wheat ferment as shown 
in the translation given below: ‘First prepare yellow wheat 
ferment as previously described and comminute it to a fi ne 
powder. Take ten catties of fresh tofu and two catties of salt. 
Cut the tofu into thin rectangular pieces. Sprinkle a layer of 
salt over a layer of tofu. Allow the tofu to soak in the brine 
[that is generated]. After fi ve or six days remove the tofu but 
keep the juice for later use. Arrange the tofu pieces neatly 
in a steamer and steam until they are well cooked. Hang 
the steamer with its contents in an empty room for half a 

month when the tofu becomes covered with luxuriant fungal 
growth. After scraping off the hairy surface the pieces are air 
dried. Now treat the tofu with dry yellow ferment as follows. 
Decant the salty juice from the soaking step and mix in dried 
ferment to form a paste. Spread a layer of tofu over a layer of 
ferment paste and cover with a layer of fragrant (i.e., sesame) 
oil. Add a few whole pieces of fagara. Place the stacks in a 
crock and seal the mouth securely with mud. Warm the crock 
in the sun during the day. After a month the product will be 
ready for the table.”
 Huang adds (p. 327): “The other methodology uses the 
mash left from the fermentation of wine from grains.”
 Huang (2000, p. 341-42) also notes that the process 
for making fermented black soybeans (shi) described in 
the Bencao Gangmu (The great pharmacopoeia) (1596) is 
repeated in four recipes in this book. Although the fi rst stage, 
the production of soybean koji (molded soybeans) remains 
unchanged, “a variety of additional materials such as fagara, 
sugar, wine, melon juice, melon meat, melon seeds, liquorice 
[licorice], mint, magnolia bark, fritillary corm [fritilaria; 
bulbous herbs of the lily family] etc. have been included in 
one or more recipes for the second stage incubation.” These 
herbs and spices gave each product its own unique fragrance 
and fl avor. One of the four recipes calls for the use of wheat 
fl our. Huang observes that when the amount of wheat fl our 
is large, the process becomes very similar to that for making 
soybean jiang.
 In addition (Huang 2000, p. 363-64) translates the 
detailed method for making soy sauce, which is presented 
as a method for making qingjiang (“clear jiang”): Clean and 
wash one dou of yellow soybeans. Boil beans until soft and 
the color has turned red. Blend beans and cooking water 
uniformly with 24 catties white wheat fl our. Form into cakes, 
arrange on bamboo or willow [leaf] trays, then cover with 
rice straw. Place trays in a wind-free room, and incubate for 
7 days or until a good growth of mycelium appears. Remove 
the straw. Place trays in the sun during the day; bring them 
indoors at night. Repeat the procedure for 14 days. If it rains 
during the day, trays should be placed in the sun for addition 
days until the total of 14 days is attained. This is how to 
make the yellow koji for jiang (jianghuang).
 For each dou of yellow koji for jiang, measure 5 dou 
of well water into an earthenware crock. Measure exactly 
15 catties of raw salt into a bamboo basket, and hang the 
basket in the well water [inside the crock] until all the salt 
dissolves in the water. Discard any residue in the basket. 
Mix the yellow koji into the water; let it warm in the sun for 
3 days. On the morning of the 4th day, remove earthenware 
crock from sun and stir contents well with a wooden paddle. 
Two days later, remove from sun and stir again. Repeat this 
procedure 3-4 times. After about 20 days, the “clear jiang” 
(qingjiang, or soy sauce) should be ready for use.
 To separate the soy sauce (qingjiang), use a fi nely 
woven cylindrical bamboo tube that is open at both ends. 
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People in southern China call this a “circular sieve for jiang” 
(jiangchou). It is widely available in local markets of the 
capital [Beijing]. The same markets also sells various sizes 
of covers for the crocks. When the jiang / mash is ready [it 
has a consistency resembling that of applesauce], push the 
woven bamboo tube down into its center until the bottom of 
the tube rests securely on the bottom of the crock. Remove 
the jiang inside the tube so that the bottom of the crock is 
clearly visible. Place a brick atop the tube to prevent it from 
fl oating upwards. Liquid soy sauce will fl ow from the jiang 
mash into the tube. The next morning the tube should be 
fi lled with liquid. Use a bowl to transfer this clear soy sauce 
into a clean crock. Cover the crock with a piece of cloth to 
prevent fl ies from falling in. Warm the crock in the sun for 
half a month. To make more soy sauce, increase the amount 
of raw materials. After the sauce is ready, you can also use a 
sieve to collect the soybeans that fl oat to the top of the mash. 
When half-dried, these beans make delicious fermented 
black soybeans or “fermented bean relish” (doushi).
 A full-page table (Huang, p. 372) shows the “Usage of 
soy condiments in food recipes from the Han to the Qing 
dynasties.” Seasonings based on jiang (fermented soybean 
paste) are used in 10 recipes: jiang itself in 4, soy sauce 
made from jiang named qingjiang in 5 recipes, and soy sauce 
made from jiang named jiangyou in 1 recipes. A seasoning 
named douyou is used in 8 recipes. Note: This is the earliest 
document seen (May 2014) in which a soy-based seasoning 
named douyou (W.-G. tou yu) is mentioned. Huang states (p. 
371) that douyou is written with the Chinese characters for 
bean + oil.
 Wilkinson (2000, p. 646) states that this book (late 18th 
century) is the fi rst Chinese collection of recipes from a 
regional cuisine–that of Sichuan.
 Fukushima (1989, p. 6): “The general manufacturing 
methods of soy sauce in the Ch’ing (Shin in Japanese) 
dynasty are recorded in Ch’ing-yuan Lu [sic, Hsing-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.”
 Bo (1982): Describes the method for making chiang-yu 
(soy sauce).

48. Ryôri oboe-gaki [Writings on cookery remembrances]. 
1756. Japan: Publisher unknown. 44 p. Japanese summary by 
Kawakami 1978, p. 161. [Jap]
• Summary: Mostly about snacks and confections (kashi). 
But there is an interesting description of miso-making using 
rice bran (nuka) and koji with salt. It is called nuka miso. 
This was a type of miso, and it was used in nuka miso soup 
(nuka-miso shiru). Today, nuka-miso refers to salted rice 
bran used as a pickling bed. It does not contain any actual 

miso, though it has a similar consistency.

49. Product Name:  Bowen’s Patent Soy (Soy Sauce).
Manufacturer’s Name:  Samuel Bowen.
Manufacturer’s Address:  Thunderbolt near Savannah, 
Colony of Georgia.
Date of Introduction:  1766 May.
Ingredients:  Incl. soybeans, water, salt.
Wt/Vol., Packaging, Price:  Quart jar.
How Stored:  Shelf stable.
New Product–Documentation:  Georgia Gazette 
(Savannah). 1766. “Savannah, May 28.” No. 140. May 28. p. 
1. “The following articles were entered for exportation at the 
Custom-house for Christmas and Lady-Day quarters... Soy 
[sauce], 10 gallons.”
 Note 1. This is the earliest known commercial soy 
product made outside of Asia, or in the Western world, or 
in the British colonies of North America (in an area that 
later became the United States), or in the Colony of Georgia 
(which later became the state of Georgia). This is also the 
earliest know soy sauce and fermented soy sauce made in the 
Western world, and the earliest soy product made by Samuel 
Bowen.
 Note 2. In 1766 Bowen also made a type of vermicelli, 
but it is not clear whether or not it contained soybeans as an 
ingredient.
 British Patent granted to Samuel Bowen. 1767. “New 
invented method of preparing and making sago, vermicelli 
and soy from plants growing in America, to be equal in 
goodness to those made in the East Indies.” Issued July 1. 
Applied 6 June 1767. Bowen, an Englishman, probably 
learned the process for making soy sauce while in China 
sometime between 1759 and 1763. “He claimed that he 
was a prisoner in China for nearly 4 years and was carried 
2,000 miles from place to place through the interior of the 
country.” Here is a simple chronology: 1764–Bowen arrives 
in Savannah, The Province / Colony of Georgia. 1765 April. 
Bowen marries in Savannah and at about the same time 
(spring) gives his “Chinese vetches” (the soybeans he had 
brought from China) to Henry Yonge to plant on the latter’s 
farm. 1765 May 14. Bowen purchases his own tract of land / 
plantation land at Thunderbolt, a few miles east of Savannah, 
and by Sept. he owns slaves, one of whom tried to run away.
 1765 fall. Bowen’s soybeans probably mature on 
Yonge’s farm. He uses some of these soybeans to make soy 
sauce.
 1766 March 25. Before Lady’s Day (March 25) Bowen 
had entered 10 bottles of soy sauce at the Custom House in 
Savannah for export to England. In 1767 he patented this 
soy sauce and on 16 Jan. 1769 the American Philosophical 
Society for the Promotion of Useful Knowledge, in 
Philadelphia, Pennsylvania, received samples of 6 bottles of 
soy [sauce] from Samuel Bowen (Lesley 1884). There are 
numerous other records during the 1770s of Bowen’s soy 
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sauce, which he advertised in the South Carolina Gazette (29 
Nov. 1773) as “Bowen’s Patent Soy.”
 This chronology raises some interesting questions. The 
questions are by William Shurtleff and the answers (mostly 
educated guesses) are by Prof. Ted Hymowitz (Oct. 2005).
 1. What quantity of Chinese vetches did Bowen bring 
from China to Savannah? What kind of soybeans were they? 
Did he give all of these to Yonge to plant, or did he use some 
to make soy sauce, and perhaps set some aside is case of crop 
failure or failure of the seeds to mature in Savannah? Ans: 
Ted has no idea as to the amount of soybeans brought over 
by Bowen, but he imagines roughly 10-30 lb. He guesses 
that they were maturity group II (adapted to Pennsylvania), 
black and small. Small black soybeans appear to withstand 
changes in temperature and to store much better than yellow 
or large beans. PB1 is a very popular local variety in India; it 
germinates quite well under adverse conditions.
 2. What is the earliest these soybeans could have 
produced mature seed for Bowen to use to start making his 
fi rst batch of soy sauce in Savannah? Ans: If planted in April 
on Yonge’s farm, these non-adapted beans probably matured 
in 90-100 days or mid-July. The replanted beans (planted 
entirely on Bowen’s plantation) would mature in October (90 
days). Depending on frost conditions, a third harvest might 
be ready in late December (85 days). Beans harvested in 
October would give him to time to make Chinese-style soy 
sauce, ready for export in March.
 3. Bowen may have had a confl ict or diffi cult choice: 
What proportion of the soybeans that matured on Yonge’s 
farm would he keep as seed for planting, what proportion 
would he use to make soy sauce, and what proportion (if 
any) would he set aside in case of crop failure? One lb of 
soybeans planted would yield about 40-70 lb of soybeans 
harvested. Bowen may have been smart enough to set aside 
say 10% of his original beans in case Yonge’s original 
planting failed–for any reason. With each successful harvest, 
he would probably have set aside a progressively smaller 
percentage in case of crop failure.
 4. Bowen must have been the fi rst person to make koji 
in North America, since he is known to have made good soy 
sauce and since it is not possible to make good soy sauce 
without making good koji. He probably made his koji from 
whole soybeans, but he might have used a combination of 
wheat and soybeans. Did Bowen use any wheat in his soy 
sauce, or only soybeans, salt, water, and koji starter? Typical 
Chinese soy sauce in the 1760s did not use wheat. It would 
have taken about 50-60 lb of soybeans to make 10 gallons of 
Chinese-style soy sauce–the amount he fi rst exported. Ans: 
Ted wonders if Bowen might have used rice (widely grown 
in coastal Georgia) instead of wheat.
 5. Assuming he learned how to make soy sauce in China, 
where and in what form did he get the Aspergillus oryzae 
spores he would have needed to make soy sauce in Georgia. 
How did he transport these back to Georgia?

 6. For how long did Bowen ferment and age his soy 
sauce, and in what kind of vessels? In warmer climates, such 
as that of Savannah, where the sauce is made Chinese-style 
in earthenware vats set outdoors and exposed to the sun, it 
can be ready in as little as 3-4 months (H.T. Huang 2000, p. 
366). Assuming that he used the soybeans from Yonge’s fi rst 
crop, he would have had 5-6 months–adequate time to make 
a good product.

50. Encyclopaedia Britannica; or, A dictionary of arts, 
sciences, &c. On a plan entirely new: by which, the different 
sciences and arts are digested in the form of distinct 
treatises or systems, comprehending the history, theory, 
and practice of each, according to the latest discoveries and 
improvements... 2nd ed.: Dolichos. 1779. Edinburgh: Printed 
for J. Balfour and Co. 10 volumes publ. 1778-1783. See vol. 
4, p. 2511-12.
• Summary: “Dolichos... 2. The soja is a native of Japan, 
where it is termed daidsu; and, from its excellence, mame; 
that is, ‘the legumen or pod,’ by way of eminence. It grows 
with an erect, slender, and hairy stalk, to our height of about 
four feet. The leaves are like those of the garden kidney-bean 
(*See Phaseolus). The fl owers are of a bluish white, and 
produced from the bosom of the leaves, and succeeded by 
bristly hanging pods resembling those of the yellow lupine, 
which commonly contains two, sometimes three, large white 
seeds. There is a variety of this kind with a small black fruit, 
which is used in medicine. Kempfer [Kaempfer] affi rms that 
the seeds of this when pounded and taken inwardly, give 
relief in the asthma.”
 Note 1. This is the earliest English-language document 
seen (June 2013) which mentions whole soybeans, or which 
mentions black soybeans, or which states that black soybeans 
are used in medicine–apparently in Japan.
 “This legumen is doubly useful in the Japanese kitchens. 
It serves for the preparation of a substance named miso, that 
is used as butter; and likewise a pickle celebrated among 
them under the name of sooju or soy [sauce]. To make the 
fi rst, take a measure of mame, or the beans produced by the 
plant: after boiling them for a considerable time in water, 
and to a proper degree of softness, they beat or bray them 
into a softish pulse [pulp?]; incorporating with it, by means 
of repeated braying, a large quantity of common salt, four 
measures in summer, in winter three. The less salt that is 
added, the substance is more palatable; but what it gains in 
point of taste, is loses in durability. They then add to this 
mixture a certain preparation of rice, to which they give the 
name of koos [koji] and, having formed the whole into a 
compost, remove it into a wooden vessel which had lately 
contained their common ale or beverage named sacki. In 
about two months it is fi t for use. The koos give it a grateful 
taste; and the preparing of it, like the polenta of the Germans, 
requires the skilful hand of an experienced master. For 
this reason there are certain people who make it their sole 
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business to prepare the koos, and who sell it ready made for 
the purpose of making miso: a substance which cannot fail 
to be greatly valued in those countries, where butter from the 
milk of animals is unknown. To make sooju, or soy, they take 
equal quantities of the same beans boiled to a certain degree 
of softness; of muggi, that is corn, whether barley or wheat, 
roughly ground; and of common salt. Having properly mixed 
the beans with the pounded corn, they cover up the mixture, 
and keep it for a day and a night in a warm place, in order 
to ferment; then, putting the mass into a pot, they cover it 
with the salt, pouring over the whole two measures and a 
half of water. This compound substance they carefully stir at 
least once a-day, if twice or thrice the better, for two or three 
months: at the end of which time, they fi ltrate and express 
the mass, preserving the liquor in wooden vessels. The older 
it is, the better and the clearer; and if made of wheat instead 
of barley, greatly blacker. The fi rst liquor being removed, 
they again pour water upon the remaining mass; which, after 
stirring for some days, as before, they express a second time, 
and thus obtain an inferior sort of soy.”
 Note 2. The descriptions of how to make miso and soy 
sauce are based on those of Englebert Kaempfer, published 
in 1712 in Latin in his book Amoenitatum exoticarum... and 
fi rst written in Japan in 1690-92.
 Note 3. This is the earliest English-language document 
seen (April 2021) that contains the word miso. While some 
miso (though usually described as a paste) has a consistency 
like butter, and a few types have a yellow color resembling 
that of butter, the Japanese have never used miso like butter. 
Rather they use it as a base for soups, sauces, and stews. 
The misunderstanding that miso “is used as butter” probably 
comes from the following statement by Englebert Kaempfer 
in his book The history of Japan... (1727). “Of the Meal 
of these Beans is made what they call Midsu, a mealy Pap, 
which they dress their Victuals withal, as we do with Butter.” 
Concerning its etymology, the word “miso” seems to have 
come into English from the German Midsu, and into German 
from the Japanese miso.
 Note 4. This is the earliest English-language document 
seen (April 2012) that uses the word “sooju” to refer to 
shoyu or soy sauce. Kaempfer used the same term (written 
Sooju) in 1712 in his book Amoenitatum exoticarum... which 
was written in Latin.
 Note 5. This is the earliest English-language document 
seen (Oct. 2021) that tries to explain what koji is–by using 
the term koos. Kaempfer used the same term in 1712 in his 
book Amoenitatum exoticarum... which was written in Latin.
 Note 6. This is also the earliest English-language 
document seen (Oct. 2006) that uses the term “the soja” as 
a singular noun to refer to the soybean. Address: Edinburgh, 
Scotland.

51. Bryant, Charles. 1783. Flora diœtetica: Or history of 
esculent plants, both domestic and foreign. In which they are 

accurately described, and reduced to their Linnœan generic 
and specifi c names. With their English names annexed, and 
ranged under eleven general heads. London: B. White. 379 p. 
See p. 297, 300-01. [2 ref]
• Summary: In Chapter VII. Leguminous plants. Section 
I. Pods and seeds of herbaceous plants (p. 297), there is a 
listing for “3. Dolichos soja. East India Kidney Bean.” Pages 
300-01 contain full details: “Dolichos soja. Indian Kidney 
Bean. Lin. Sp. pl. 1023. This is a perennial and a native of 
India. It sends up an erect, slender, hairy stalk, to the height 
of about four feet, furnished with leaves much like those of 
the Common Kidney Bean, but more hairy underneath. The 
fl owers are produced in erect racemi, at the bosoms of the 
leaves; they are of the pea-kind, of a bluish white color, and 
are succeeded by pendulous, hairy pods, resembling those of 
the Yellow Lupine, each containing three or four oval, white 
seeds, a little larger than peas.
 “This plant is much cultivated in Japan, where it is 
called Daidsu, and where the pods supply their kitchens 
for various purposes; but the two principal are with a sort 
of butter, termed Miso, and a pickle, called Sooju or Soy 
[sauce].
 “The Miso is made by boiling a certain quantity of the 
beans for a considerable time in water, till they become very 
soft, when they are repeatedly brayed with a large quantity 
of salt, till all is incorporated. To this mass they add a certain 
preparation of rice, named Koos [probably koji; Kaempfer 
introduced this term in 1712], and having well blended the 
whole together, it is put into a wooden vessel, where in about 
2 months it becomes fi t for use, and serves the purposes of 
butter. The manner of preparing the Koos is a kind of secret 
business, and is in the hands of some certain people only, 
who sell the Koos about the streets, to those who make Miso.
 “In order to prepare Sooju they take equal quantities 
of beans, wheat, or barley-meal, and boil them to a pulp, 
with common salt. As soon as this mixture is properly 
incorporated, it is kept in a warm place for twenty-four hours 
to ferment; after which the mass is put into a pot, covered 
with salt, and a quantity of water poured over the whole. 
This is suffered to stand for two or three months, they never 
failing to stir it well at least once a day, if twice or thrice it 
will be the better; then the liquor is fi ltered from the mass, 
and preserved in wooden vessels, to be used as occasions 
require. This liquor is excellent for pickling anything in, and 
the older it is the better.”
 Note 1. Bryant’s account is largely based on that of 
Engelbert Kaempfer in his book Amoenitatum Exoticarum, 
written in Japan in 1690-92, and published in 1712. Bryant’s 
book has an excellent, extensive index. It is the earliest 
English-language document seen (May 2006) that contains a 
detailed botanical description of the soybean.
 Note 2. This is the earliest document seen (Oct. 2010) 
concerning soybeans (but only wild perennial relatives of 
soybeans) in India; cultivated soybeans have not yet been 
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reported.
 Note 3. This is the earliest English-language document 
seen (April 2009) that uses the term “East India Kidney 
Bean” (singular or plural, regardless of capitalization or 
hyphenation) to refer to the soybean.
 Note 4. This is the earliest English-language document 
seen (April 2021) that uses the term “a sort of butter” to refer 
to miso.
 Also discusses: Several species of edible seaweeds [sea 
vegetables]: “13. Fucus saccharinus–Sweet Fucus or Sea 
Belts. Lin. Sp. pl. [Species plantarum] 1630. Fucus alatus 
sive phafnagoides. Bauh. Pin. 364 [Caspar Bauhin. 1623. 
Pinax Theatri Botanici].
 “14. Fucus palmatus–Handed Fucus. Lin. Sp. pl. 1630.
 “15. Fucus digitatus–Fingered Fucus. Hud. Flo. Ang. 
579 [William Hudson. 1762, 1798. Flora Anglica]. Fucus 
arboreus polyschides edulis. Bauh. Pin.
 “16. Fucus esculentus–Edible Fucus Hud. Flo. Ang. 578 
(p. 90-91, 100-01).
 “39. Ulva lactuca or Green laver. Lin. Sp. pl. 1632. 
Muscus marinus lactucœ similis. Bauh. Pin. 364 (p. 117-18).

Amaranthus oleraceus or Esculent Amaranth from India 
(p. 119). Arachis hypogœa or American Ground Nut [Peanut] 
(p. 298-99). Cicer arietinum or Chich Pea [Chick Pea] (p. 
299; it “grows naturally among the corn in Spain and Italy, 
and it is much cultivated in these places for the table... It is 
much cultivated in Barbary [the Mediterranean coast of north 
Africa], by the name of Gravances, and is counted one of 
their best sorts of pulse”). Ervum lens or Lentil (p. 301-02; it 
“is a common weed in the cornfi elds of France... Lentils are 
a strong, fl atulent food, very hard of digestion, and therefore 
seldom used now but to boil in soups, in order to thicken 
them”). Lotus tetragonolobus or Square-podded Pea [Winged 
Bean]. Lotus ruber, siliqua angulosa Bauh. Pin. 332 (p. 302-
03). Lupinus albus or White Lupine (p. 303-04). Ceratonia 
siliqua or Carob tree (St. John’s bread, p. 309-10). Coffea 
Arabica or Arabian coffee (p. 311). Coffea occidentalis or 
American coffee (p. 311-12). Coix lacryma Jobi or Job’s 
tears (p. 332). Polygonum fagopyrum or Buck Wheat (p. 
343). Ginkgo or Maiden-hair tree (p. 377-78). Bread fruit 
tree (378-79). Some of these are described in detail in 
separate records.
 Note 5. This is the earliest Western document seen (Jan. 
2005) that discusses sea vegetables (p. 117-18).
 Note 6. This is the earliest document seen (June 2006) 
that mentions Coix lacryma Jobi or Job’s tears.
 Note 7. This is the earliest English-language document 
seen (June 2008) that gives a scientifi c name for lentils 
(Ervum lens).
 Note 8. This is the earliest English-language document 
seen (June 2008) that mentions the chick pea (which it calls 
“Chich Pea”) or gives its scientifi c name (Cicer arietinum).
 Note 9. This is the earliest English-language document 
seen (June 2012) that mentions koji, which it calls Koos.

 Near the front of the book, a section titled “Terms 
explained” (xiii-xvi) is a glossary that gives concise 
defi nitions of the following botanical terms: Annual, 
biennial, perennial, sessile, serrated, crenated, pinnated or 
winged, peduncle, spike, spicula, panicle, spadix, racemus, 
umbel, calyx, catkin, petal, glume, arista or awn, fl oret, 
germen or seed bud, pericarpum, capsule, stamina, styles, 
stigma, summit. Address: Norwich, England.

52. Ka, Hitsujun. 1783. Tôfu hyakuchin zokuhen [One 
hundred rare and favorite tofu recipes: Sequel]. Osaka: 
Kochiya Moheibei. 280 p. (40 cho). Photoreproduction of 
original edition. Edited by Abe Koryu, with rendering into 
modern Japanese. Tokyo: Shinshu Shorin. 280 p. Publ. 1971. 
Japanese summary by Kawakami 1978. [Jap]
• Summary: The second volume of the popular Tofu 
Hyakuchin, which see. 
 The fi rst two images are the Japanese characters (text) 
on two pages at the front of this book.
 Beautiful illustrations (black-and-white wood-block 
prints on unnumbered pages) show: 
 (1) A lady in a kimono kneeling on her right knee in 
front of a low table on which are piled cakes of tofu. With a 
knife in her right hand, she is about to cut the tofu. 
 (2) A restaurant in a temple with various people seated 
and walking.
 (3) A busy city street with people walking and eating in 
restaurants, whose fronts are open to the street, and whose 
names appear on a little cloth sign (noren) hanging from the 
eves.
 (4) “Dengaku Hoshi”–A Buddhist priest balancing on a 
single stilt called a “heron’s leg.” 
 (5) A hand holding a Japanese-style vegetable knife 
cutting a large block of tofu rested in an L-shaped wooden 
support; this helps in cutting the tofu into thin slices / sheets.
 (6) A specially-shaped long wooden box (tsukidashi) 
having about the same cross section as that of a block of 
tofu, with a handle on one end, a screen over the opposite 
exit end, and a wooden pusher, which is used to push a block 
of tofu into the box and through the screen, thereby creating 
tofu noodles, similar to those called tokoroten made from a 
block of gelled tengusa / gelidium seaweed.
 Masaaki Yasuda states in “Fermented tofu, tofuyo” 
(2011, p. 302): “The earliest known reference to fermented 
tofu in Japan comes from Osaka. In 1883, Ka Hitsu Jun 
published the famous book, Tofu Hyaku Chin Zokuhen (The 
Sequel to One Hundred Favorite Tofu Recipes). In this 
book, ‘red tofu’ and the other fermented tofu, ‘tofu-ji,’ were 
introduced. According to the book, how to make the red tofu 
was a family secret, and few details on its production were 
provided. The other description was clearly of Chinese style 
red furu, because the materials not only included red koji 
from China, shiro zake (white sake, Chinese distilled liquor 
named ‘Bai-Jiu’), sansho (Japanese spice, this spice seems to 
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be used instead of chili), but also refer to it as tofu-ji and use 
the same method of preparation.”

53. Bryant, Charles. 1785. Carl Bryant’s Verzeichniss 
der zur Nahrung dienenden so wohl einheimischen als 
auslandischen Pfl anzen. 2 v. [Flora diaetetica: Or history of 
esculent plants, both domestic and foreign. 2 vols.]. Leipzig: 
Bey Weidemanns Erben und Reich. See Vol. I, Part I (Erster 
Theil), p. 478-80. 21 cm. [Ger]
• Summary: This is largely a German translation of 
Engelbert Kaempfer’s book Amoenitatum Exoticarum, 
written in Japan in 1690-92, and published in 1712.
 The section titled “Dolichos Soja. Indian Kidney Bean. 
Linn. Spec. plant. 1023.–Sojabohne” (p. 478-80) discusses 
the soybean (also called “Daidsu”) and various soy products, 
including miso, koji (Koos), and soy sauce (Der Sooju).
 Note 1. This is the earliest German-language document 
seen (April 2021) that mentions miso, which it calls “Miso.” 
The actual text reads: “... aber macht man Suppen und eine 
Art Butter daraus, welche Miso heisst,...”
 Note 2. This is the earliest German-language document 
seen (April 2012) that mentions soy sauce, which it calls 
“Sooju” or “Soy.” The actual text reads: “Dieser lezten 
Bereitung legt man den Namen Sooju oder Soy bei.” “Der 
Sooju wird folgender Gestalt zubereitet;...”
 The chapter on legumes (p. 474-75) also discusses: 
(1) Arrachis Hypogaea. American ground nut. (2) Cicer 
arietinum. The chich pea, or Garavances. French: Pois 
Chiche. (3) Dolichos Soja. East Indian kidney beans. 
Sojabohne.
 Note 3. The term “East Indian” probably refers to the 
Dutch East Indies–today’s 
Indonesia.
 (4) Ervum Lens. 
Lentil. (5) Lotus edulis. 
(6) Lotus tetragonolobus. 
Square podded crimson 
pea. Spargelerbsen. 
Vierecktiger Schotenklee. 
(7) Lupinus albus. (8) 
Phaseolus vulgaris. 
Common kidney bean. 
French: Faseole. Haricot 
commun blanc. (9) Pisum 
sativum. (10) Pisum 
Americanum. (11) Pisum 
maritimum. 12. Vicia Faba. 
Common garden bean
 Note 3. Charles 
Bryant died 1799. Address: 
Norwich.

54. Nihon sankai meisan 
zue [Illustrations of 

Japanese products from land and sea]. 1797. Japan. [Jap; 
eng+]
• Summary: The fi rst illustration shows koji being made 
in Japan. In the front center a man is cooling the steamed 
rice by raking it on a straw mat. To the left another man 
is carrying the cooled rice by holding the four corners 
of a straw mat. At the top center another man inside the 
koji incubation room (koji muro) awaits the arrival of the 
rice, which he will spread on wooden koji trays. As it is 
inoculated naturally by airborne spores of Aspergillus oryzae 
(the room is full of them), the rice will be transformed into 
koji–in the fi rst step of the sake-making process.
 Another illustration shows an expanded view of the 
fi rst illustration with subsequent steps in the sake-making 
process.
 Also titled Nippon Sankai Meisan Zue, this volume of 
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illustrations is devoted to the making of koji and sake and 
is historically important as the fi rst book with illustrations 
of sake making and of the recently developed artisanal 
technique for making clear sake (seishu), requiring 
clarifying the rice liquor and stabilizing the sake through 
pasteurization. The work contains seven black and white 
wood engraved prints: six are 205 x 326 mm, double-page 
prints with fi ve detailing the step-by-step manufacturing 
process. Larger scale production of sake (nihonshu), the 
iconic Japanese alcoholic beverage brewed from fermented 
rice, developed during the Edo period in breweries in Itami 
and Nada (from description by www.abebooks July 2012).
 Illustration sent and source cited by Izumi Motai of 
Takara Sake USA Inc., Berkeley, California.

55. Hall, Basil. 1818. Account of a voyage of discovery to 
the west coast of Corea, and the Great Loo-Choo Island;... 
London: John Murray. 222 p. See p. 95-97. Translated in 
1982 into Japanese by SUDO Toshikazu as Bahiru Hooru 
Dairyukyuto Kokai Tanken-ki. Dai-ichi Shobo, publisher. 
See p. 36, 64. [1 ref. Eng]
• Summary: This book starts when the author’s ship lands 
in China in Aug. 1816. It contains the earliest indirect 
reference seen to fermented tofu in Okinawa or Ryukyu. 
In 1816 Captain Hall, an Englishman, visited Naha harbor 
in Okinawa on his way from China. On 23 Sept. 1816 he 
and his party and Captain Maxwell went to visit the king 
of Loochoo (today’s Ryukyu Islands, including Okinawa). 
They enjoyed a meal of local food with a Loochoo chief. 
A detailed description of the meal is given (p. 95-97). “An 
entertainment was now served, beginning with a light kind 
of wine, called sackee (saké), which was handed round in 
very diminutive cups, fi lled... from a small high pot in which 
the sackee was kept hot. They insisted on our emptying 
the cup every time, showing us a fair example themselves. 
During the whole feast the sackee never left the table, being 
considered apropos to all the strange dishes which we 
partook of. The fi rst of these consisted of hard boiled eggs, 
cut into slices, the outside of the white being colored red. A 
pair of chopsticks was now given to each person... There was 
something like cheese given us after the cakes, but we cannot 
form a probable conjecture of what it was made. Most of the 
dishes were so good that we soon made a hearty dinner...” 
The author states (p. 217) that “milk is never used” on the 
island.
 Note 1. The red color was probably imparted to the 
outside of the shelled eggs by red rice koji (beni koji) and the 
food resembling cheese may well have been tofuyo, a special 
type of fermented tofu, which is also made with red koji and 
for which this area was famous. There is no information on 
fermented tofu in Korea.
 Note 2. If the above conjectures are true, this would be 
the earliest document seen (May 2021) that mentions tofuyo 
or Okinawan wine-fermented tofu, and the earliest English-

language document seen (Jan. 2021) that mentions fermented 
tofu. It would also be the earliest document seen (Jan. 2014) 
that mentions red koji (beni koji).
 Note 3. This is the earliest document seen (Jan. 2021) 
that mentions Okinawa in connection with soy.
 Note 4. “Chopsticks” are also mentioned elsewhere in 
this book (p. 116, 160): “for instance, when we fi rst tried to 
eat with their chopsticks: on that occasion there was a sort of 
giggling embarrassment shewn by some of us,...” Address: 
England.

56. Gray, Samuel Frederick. 1821. A supplement to the 
pharmacopoeia: Being a treatise on pharmacology in 
general;... A new and improved edition, considerably 
enlarged. London: Printed for Thomas and George 
Underwood. xxxiii + 480 + [48] p. Index. 21 cm.
• Summary: Chapter 1, “Vegetables,” notes (p. 115): 
“Dolichos soja. Seeds used to make soy [sauce], and are also 
eaten in soup.”
 The long section on “Simple substances” states (p. 199, 
last entry): “Lock-soy. Rice boiled to a kind of paste, and 
drawn out into threads: the Cochin-chinese is transparent; the 
Chinese opaque and less esteemed; used to thicken soups.”
 The section on “Compounds.–6. Watery compounds” 
gives a recipe (p. 324) for: “Quin’s sauce. Soy 8 lb, walnut 
katchup, mushroom katchup ana 2 gall. [gallons], anchovies 
8 lb, Cayenne pepper 8 oz., garlic 1 lb.” 2nd recipe: Distilled 
vinegar 1 gall. soy 1 lb, allspice 8 oz. Distilled vinegar 1 
gall., soy 1 lb, allspice 8 oz.
 Next comes a recipe for homemade soy sauce (p. 324): 
“Soy. Seeds of dolichos soja (peas or kidney beans may be 
used for them) 1 gall., boil till soft, add bruised wheat 1 gall, 
keep in a warm place for 24 hours, then add common salt 1 
gall., water 2 gall., put the whole in a stone jar, bung it up for 
two or three months, shaking it very frequently, press out the 
liquor: the residuum may be treated afresh with water and 
salt, for soy of an inferior quality.
 “2. Seeds or beans 35 lb, stew in a little water for 2 or 
3 hours, till they can be bruised between the fi ngers; drain 
on a sieve, roll them while moist in fl our of the same seeds, 
spread them upon strainers placed one upon another in a 
hamper, cover with a blanket for 3 or 4 days, or till the 
seeds are quite mouldy [soybean koji], then expose them to 
the sun or a fi re until they are so hard that the mouldy crust 
may be rubbed off; now pour upon them water l00 lb, and 
add common salt 20 lb, let the whole stand in a warm place 
for six weeks, pour off the now brown liquor and evaporate 
gently to a proper consistence: some add spice.”
 Note: This is the earliest document seen (Jan. 2019) that 
mentions soy fl our (“fl our of the same seeds”).
 In the same chapter and section (p. 325) are two 
interesting recipes that contain no soy:
 “Katchup. Mushrooms 4 lb, common salt 2 lb, sprinkle 
the salt over them, when the juice is drawn out add pimento 



KOJI (300 BCE to 2021)   70

© Copyright Soyinfo Center 2021

8 oz. cloves 1 oz., boil for a short time, and press out the 
liquor: what remains may be treated again with salt and 
water for an inferior kind. Black pepper, mace, and ginger, 
are usually added.”
 Walnut katchup. Green shells of walnuts 1 bushel, 
common salt 6 lb, let them remain for two or three days 
stirring them occasionally that the air may turn them black, 
press out the liquor, add spices to the palate of the country, 
and boil it. Are all used for sauces.
 “2. Juice of young walnuts by the press, to a gallon add 
anchovies 2 lb, shallotts 1 lb, clove, mace, black pepper ana 
1 oz. and a clove of garlic, boil a little, and bottle.”
 Note: The word “ana” means “of each an equal 
quantity”–used in writing prescriptions.
 In the chapter on “Compounds.–8. Medicated vinegars” 
is a recipe (p. 334) for “Camp vinegar. Garlick sliced 8 oz. 
Cayenne pepper, soy, walnut katchup ana 4 oz. anchovies 
chopped no. 36, vinegar 1 gall., cochineal q. s. to colour it a 
deep red; infuse six weeks, then strain.” Address: Lecturer on 
the materia medica, pharmaceutical chemistry, and botany.

57. Journal des Connaissances Usuelles et Pratiques. 1826. 
Économie domestique: Manière de préparer le Soya chinois 
[Domestic economy: How to prepare Chinese soy sauce]. 
3(14):129-32. [1 ref. Fre]
• Summary: This excellent, detailed description begins 
as follows: Soy sauce (Le Soya) is made with a species of 
small bean named dolichos soya, smaller and whiter than the 
broad bean of Turkey (la fève de Turquie), plus soft wheat 
fl our (farine de froment), salt, and water, which are used in 
the following proportions: 50 pounds (livres) of the beans, 
50 pounds of salt, 60 pounds of soft wheat fl our, and 250 
pounds of water. After the beans have been washed well, 
they are boiled with well water, in a pot with no lid on, for 
several hours, or until they are suffi ciently softened to be 
kneaded with one’s hands. While they are cooking, they must 
remain covered with water so they do not burn. One must be 
careful not to over-boil them lest too much of their substance 
escape in the broth.
 Once the beans have boiled suffi ciently, they are spread 
in large, fl at wooden vats or, as the Chinese do it, in jars 
fashioned with bamboo sections, large and thin; these jars 
or vats must be two and a half inches deep and fi ve feet in 
diameter; the beans are spread into them to a depth of two 
inches. Once they have cooled enough that they can be 
touched by hand, soft wheat fl our is added and all is mixed; 
the mixing should be continued until the soft wheat fl our is 
absorbed. Should the matter become too dry for the fl our to 
adhere to the beans, then a little broth is added to it.
 Once everything is well mixed, the material is poured 
into the vats we already spoke about, taking care that the 
layers do not exceed one inch or an inch and a half in depth. 
A lid is placed on each vat and it is closed tightly. Once 
one observes that the mixture begins to mold (moisir) and 

that the heat has fully escaped (this will take from two to 
three days), the lid is lifted slightly, propped up with little 
round sticks so that air has easier access to the inside. If the 
matter takes on a green cast, it means that all is going well. 
Should it begin to blacken, one must then lift the lid more 
so as to increase the contact with the air. Should it blacken 
completely, then the lot is considered ruined.
 As soon as one has observed the matter turning green 
and rancid (rance) (which will typically take from 8 to 10 
days), the lid is removed and the mixture is exposed for 
several days to the air and to the sun. Once the whole mass 
[koji] become as hard as a stone, it is broken into small 
pieces. These are then thrown into a large earthenware jar 
and 250 pounds of water, in which 50 pounds of salt has 
been dissolved, is poured unto it; the whole thing is stirred 
and one makes note of the height reached by the liquid in 
the container. Should one jar not be suffi cient, one can reach 
for several other jars, taking care that each one remains in 
proportion to the amount of mixture involved.
 Once the jug is fi lled, it is put out in the sun. The 
substance is regularly shaken and stirred nights and 
mornings; at night however, one must take care to put the lid 
back on in order to ward off the cold. This lid is convex on 
the outside so that the rain water can drip away more readily. 
The more intense the heat from the sun rays is, the faster the 
preparation. In general, this operation is only undertaken 
during the summer, and it can go on for several months.
 As the volume of the mixture decreases through 
evaporation, well water is added until the water and the 
salt have completely dissolved the fl our and the beans. The 
earthen jar is left out in the sun for several more days, so 
that the dissolution can be as perfect as can be; for this will 
ultimately determine the soya quality. And during that time, 
one should continue to stir the mixture every day as was 
done previously.
 Once the mixture has become substantial and uniform 
/ smooth (oncteux), it is poured in bags, that are strongly 
pressed so as to extract the soy sauce (soya), which is then 
pure and ready to be used; it is never boiled. It is poured 
into bottles that are carefully capped. The Chinese, who 
make a large trade of it, place it in large jugs. Before being 
expressed, soy sauce is of a brown black color; thereafter it 
becomes completely black.
 With the presscake / lees (la lie), the Chinese prepare 
also two other kinds of soy sauce. They fi rst add 150 pounds 
of water and 30 pounds of salt; after having stirred this 
mixture well, they will pour another 100 pounds of water and 
20 pounds of salt and proceed for the rest as we described it 
earlier.
 Soy sauce being such a substantial item of trade, it might 
be useful to introduce into France the bean with which it is 
made; it is possible that we, ourselves, already have in our 
possession other beans that could also achieve the goal that 
we are pursuing.
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 The Japanese people, who also make great use of soy 
sauce to season their food, know how to prepare, with this 
species of bean, a food [miso] that they will use in place of 
butter, mostly to season prepared foods and meats.
 Note 1. This is the earliest French-language document 
seen (Sept. 2014) with the word Soya (regardless of 
capitalization) in the title.
 Note 2. This is the earliest French-language document 
seen (April 2012) that uses the term Le Soya to refer to soy 
sauce.
 Note 3. The basic recipe calls for the use of more wheat 
fl our than soybeans (60 pounds vs. 50 pounds). In French, 
farine de froment is softer than farine de blé.
 Note 4. This Chinese-style soy sauce is not heated 
before bottling–unlike its Japanese counterpart.

58. Simon, Eugène. 1862. Sur un envoi d’animaux et de 
végétaux du Japan [On a shipment of animals and vegetables 
from Japan (Letter to the editor)]. Bulletin de la Societe 
d’Acclimatation 9:689-93. Aug. See p. 691-93. [Fre]
• Summary: This is a long letter addressed to the Secretary 
General of the Society for Acclimatization. A section titled 
Sur la fabrication du soja [On the production of soy sauce] 
(p. 691-93) states: Soja, or soy sauce, is a condiment which, 
in Japan, is consumed in considerable quantities. Some years 
ago it enjoyed marked success in America, England, Holland, 
and in India, where it had fi rst been introduced. Today, the 
popularity remains only in America. The exportation is weak 
from the Indies, where it is replaced by another product, and 
the trade is nearly null in Europe because of the diffi culty of 
making it cross the hot latitudes of the tropics via the tip of 
South of Africa.
 It is nevertheless an excellent product, which could offer 
the culinary art a resource to be used in many ways, if one 
could obtain a quality as good as that in the country from 
which it comes. Actually, nothing could be easier. All one 
needs to do is to make it locally [in France]. This is a very 
important industry in Japan. There are more than 6 factories 
in the city of Nagasaki, and each occupies an average area of 
700 to 800 square meters. In total, they produce 1.2 million 
kg of soy sauce for consumption.
 Two types of grain are necessary to make soy sauce. One 
is a special type of bean called haricot Soja, or soybeans, of 
which 15 kg are included under #5 in the shipment I have 
just made to France. The other is ordinary barley (orge, not 
ble, wheat). One makes equal parts of beans and wheat. 
The beans are cooked in an equal volume of water and the 
wheat is roasted. Then one combines them in a big tub, into 
which one pours them little by little, while mixing them 
as much as possible with the aid of a large wooden spatula 
(pusher). When it all has the consistency of a rather thick 
paste, one places it in a wooden mold (koji tray) about 1.5 
inches deep, 18 inches long, and 8 inches wide. In arranging 
this cake or this brick in the mold, one must make the upper 

surface slightly concave. These cakes are then transported 
into hermetically sealed chambers (the koji room), where it 
must ferment on shelves around the walls and in the center of 
the room. All the walls and the openings, with the exception 
of two window placed at the height of a man, from which 
one can watch the fermentation from the outside, must be 
carefully insulated or padded with straw, fi xed in the middle 
of a lattice of bamboo or other wood.
 The fermentation starts at the end of very few hours [no 
inoculation?] but if the temperature of the chamber is very 
low, one can stimulate the fermentation by placing a small 
brazier here. However, one must use the brazier only as a 
last resort; the effect is to brown the cakes. The fermentation 
lasts for 7 days, during which time one can enter once or 
twice into the chamber, in order to assure oneself that all is 
in good condition. When they are well made, the cakes must 
have a uniform yellowish gold tint. They are then removed 
and thrown into a large vat, 6 feet deep and 4.5 feet in 
diameter. Here one adds a saturated salt solution [sel a chaux 
= calcium oxide] in the proportion of 2 kg of solution to 1 kg 
of cake. One agitates it and mixes it gradually until the vat is 
full.
 One must then leave the vat alone for at least one year, 
but when one wants an extra fi ne soy sauce (soja), it must 
be left for 3 years. Regardless of the time, one removes the 
mash (pâte) from the vat, puts it in a hemp sack, or better 
yet, one of palm fi laments, and carries it to the press. The 
soja which collects during the fi rst turns of the press is 
the best quality. But because of the high price it would be 
able to demand, one would not fi nd its sale assured. One 
therefore renounces this quality, except in the two capitals of 
Edo (Tokyo) and Miyako (Kyoto), where there live a large 
number of princes and rich people, who can conveniently 
pay for it.
 In general, only two grades of soy sauce are made. The 
fi rst is made from all the liquid which one is able to extract 
by the press, and which is then of a good medium quality. 
The second is obtained by mixing the presscake with salt 
water and letting it stand for 6 months; this is only sold to 
the poor. A jar of soja weighing 214.5 kg sells in Japan for 
16-17 French francs. The ordinary soja of the fi rst quality is a 
liquid of thick consistency and dark brown color. It is almost 
the only sauce for all Japanese dishes, rich or poor. It always 
accompanies fi sh. The Europeans in China or Japan, who 
have used it a lot or a little, add it to beef or to beef bouillon, 
to which it imparts a most agreeable color and fl avor. The 
number 10 case of various products, which will be a part of 
my shipment contains 3 bottles of soja of different qualities 
under the numbers 18, 19, and 20. No. 18 comes from 
Miyako (Kyoto), but it is possible that the trip may alter it a 
little.
 Note: This is the 2nd earliest French-language document 
seen (April 2012) that uses the word soja to refer to soy 
sauce. The French used the word soja to refer to soy sauce 
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before they used it to refer to the soybean. Address: French 
consul in China.

59. Hepburn, James C. 1867. A Japanese and English 
dictionary; with an English and Japanese index. Shanghai, 
China: American Presbyterian Mission Press. xii + 558 + 132 
p. 2nd ed. 1872; Abridged ed. 1873, 1881; 3rd ed. 1886; 4th 
ed. 1888; 5th 1894; 7th ed. 1903. First edition was reprinted 
in 1966 and 1983. Index. 24 cm.
• Summary: A digital version of this book is available on 
HathiTrust. This is Hepburn’s earliest Japanese-English 
dictionary. The words are arranged alphabetically by their 
romanized spelling. Each word is written in three ways. 
After the romanized word (main entry), written in uppercase 
letters with diacritical marks (which we have largely omitted 
below), the same word is written in katakana, then again 
in Chinese characters. Finally, one or more defi nitions are 
given.
 Soy-related words and terms in the 1867 edition:
 Page 9. “Amazake: Sweet sake, a kind of fermented 
rice.” 
 Page 46. “Daidz [Daizu]: A kind of large white bean. 
Soja hispida.”
 “Dengaku: A kind of food made of baked tôfu, also a 
kind of ancient theatre now obsolete.
 “Go: Beans mashed into paste. Mame no go.
 “Gokoku: The fi ve cereals, wheat, rice, millet, beans, 
kibi.
 Page 113. “Hiriodz [Hiriodzu, Hiryozu]: A kind of food 
[made of tofu fried in oil].”
 Note 1. This is the earliest English-language document 
seen (Nov. 2014) that contains the term Hiriodz (the modern 
spelling is Hiryozu) which refers to Kyoto-style deep-fried 
tofu treasure balls.
 “Ireru–Kono mame wa yoku iremash’ta: these beans are 
well parched.
 “Iriru–Mame wo iriru: to parch peas [beans]. 
 “Kinako [‘yellow fl our’]: A kind of food made of 
beans.”
 Page 207. “Kiradz [Kiradzu, Kirazu]: The refuse left in 
making tôfu.”
 Page 220. “Koji: Malt made by fermenting rice or 
barley, in the process of making sake, and soy” [sauce].
 Page 220. “Koji-buta: A shallow box for holding malt.”
 Page 255. “Mame: Bean, pea. Mame no ko: bean fl our” 
[probably kinako, roasted whole soy fl our].
 Page 277.  “Miso: A kind of sauce made of [soy] beans.” 
 Page 308. “Natto: A kind of food made of [soy] beans.”
 Page 314. “Nigari: The brine formed by the 
deliquescence of salt.”
 Page 377. “Sashi (verb): Shoyu wo sashi–To season with 
soy” [sauce].
 “Sashimi: Raw fi sh cut in thin slices and eaten with soy.
 “Sh’taji [Sorted after “Shis,” Shitaji]: Soy (used only by 

women). Syn. Note 2. This is the earliest English-language 
document seen (April 2012) that uses the word “sh’taji” or 
shitaji” to refer to soy sauce.
 “Shoyu: Soy, a kind of sauce made of fermented wheat 
and beans.”
 Note: This is the earliest English-language document 
seen (Oct. 2021) that uses the word “shoyu” (spelled 
correctly like this) to refer to soy sauce.
  “Tofu: A kind of food made of beans.”
 “Umeboshi (hakubai). Dried plums. Ume-dzke [Ume-
zuke]: Pickled plums. Ume ga mada umimasen: The plums 
are not yet ripe.”
 “Yuba [hot water + leaf]: A kind of food made of beans.”
 Note 3. This is the earliest English-language document 
seen (Oct. 2021) that contains the word “yuba.” The Chinese 
characters (meaning “hot water” + “leaf”) are the same used 
today.
 “Yu-dofu: Boiled tofu.”
 The English-Japanese part of this dictionary starts after 
p. 558 and is titled “An index; or, Japanese equivalents for 
the most common English words.” Separately numbered to 
p. 132, it includes: “Bean, Mame. Barm, Kôji, tane. Pea, saya 
yendo [saya-endo]. Soy [sauce], Shôyu.”
 Terms NOT mentioned include Aburaage, Aburage, 
Atsu-age, Daitokuji natto, Edamame (or Eda mame or 
Yedamame), Ganmodoki, Hamanatto, Hiya-yakko, Kori-
dofu, Koya-dofu, Nama-age, Okara, Tamari, Tonyu, 
Unohana, Yaki-dofu.
 Note 4. The author apparently did not realize that the 
various soyfoods he defi ned (with the possible exception of 
soy sauce) were made from soybeans.
 Note 5. This is the second earliest English-language 
document seen (June 1999) in which Chinese characters are 
used to write the name of the soybean or related products.
 Note 6. This is the earliest English-language document 
seen that contains the word “tofu” (April 2013) or the word 
“natto” (Jan. 2012), or the word “koji” or the term “koji-
buta” (Oct. 2020).
 Note 7. This is the earliest English-language document 
seen (Oct. 2021) that mentions amazake, which it calls 
“Amazake.”
 Note 8. This is the earliest English-language document 
seen (Sept. 2021) that uses the word “Kinako” to refer to 
roasted soy fl our.
 Note 9. This is the earliest English-language document 
seen (June 2013) that uses the word “Kiradz” [Kiradzu, 
Kirazu] to refer to what is now called “okara,” or “soy pulp.”
 Note 10. This is the earliest English-language document 
seen (Oct. 2012) that uses the word “Nigari” to refer to the 
traditional tofu coagulant extracted from sea water, and 
which consists mostly of magnesium chloride. Address: 
A.M., M.D., Shanghai, China [American physician, 
translator, educator and lay Christian missionary].
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60. Ballance, Charles. 1870. The history of Peoria, Illinois. 
Peoria, Illinois: Printed by N.C. Nason. 271 p.
• Summary: Hesseltine #30147 says: “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.” Address: Peoria, Illinois.

61. Hepburn, James C. 1872. Japanese-English and 
English-Japanese dictionary. 2nd ed. Shanghai: American 
Presbyterian Mission Press. xxxi + 632 + 201 p. 28 cm.
• Summary: This is Hepburn’s 2nd Japanese-English 
dictionary. The words are arranged alphabetically by their 
Romanized spelling. Each word is written in three ways. 
After the romanized word (main entry), written in uppercase 
letters with diacritical marks (which we have largely omitted 
below), the same word is written in katakana, then again in 
Chinese characters. Then comes an abbreviation of the part 
of speech (n. = noun; v. = verb, etc.). Finally, one or more 
defi nitions are given.
 This 2nd edition is 162 pages longer than the original 
1867 edition; the Introduction is 19 pages longer, the 
Japanese-English section 74 pages longer, and the English-
Japanese section 69 pages longer.
 We will not repeat defi nitions that are identical to those 
in the 1867 edition. For new spellings, the 1867 spelling will 
be shown in parentheses. No new soy-related words were 
found in this 1872 edition. Soy-related words and terms in 
the 1872 edition: Adzuki (replaces Adzki) [azuki]. Amazake. 
Daidzu (replaces Daidz) [Daizu]. Hiriodzu (replaces Hiriodz) 
[Hiryozu]: A kind of food made of tofu fried in oil.
 Note 1. This is the earliest English-language document 
seen (Nov. 2014) that contains the term Hiriodzu (the 
modern spelling is Hiryozu) which refers to Kyoto-style 
deep-fried tofu treasure balls.
 Kinako.
 Kiradzu [okara]. Koji: Barm or yeast made by the 
fermentation of rice or barley, in the process of making sake 
and soy [sauce]. Koji-buta: A shallow box for holding barm. 
Miso. Miso wo suru: To rub miso in a mortar. Natto.
 Nigari. Sashi (verb). Sashimi. Shitaji (replaces Sh’taji). 
Note 2. This is the earliest English-language document seen 
(April 2012) that uses the word “shitaji” [spelled like this] to 
refer to shoyu or soy sauce.
 Shoyu. Tofu: A kind of food made of beans, bean curd. 
Umeboshi (hakubai).
 Yuba [hot water + leaf]. Yu-dofu.
 The English-Japanese part of this dictionary starts after 
p. 558 and is titled “An index; or, Japanese equivalents for 
the most common English words.” Separately numbered to p. 
132, it includes: “Barm, Kôji; tane.” “Soy, Shôyu.”
 Terms NOT mentioned include Abura-age, Aburaage, 

Aburage, Atsu-age, Daitokuji natto, Edamame (or Eda 
mame or Yedamame), Ganmodoki, Hamanatto, Hiya-yakko, 
Kori-dofu, Koya-dofu, Nama-age, Okara, Tamari, Tonyu, 
Unohana, Yaki-dofu.
 Note 2. The author apparently still did not realize that 
the various soyfoods he defi ned (with the possible exception 
of hiriodzu and soy sauce) were made from soybeans.
 \ Note 2. This is the earliest English-language document 
seen (Oct. 2021) that uses the word adzuki to refer to 
azuki beans. Address: M.D., LL.D. [American physician, 
translator, educator and lay Christian missionary].

62. Hepburn, James C. 1873. Japanese-English and English-
Japanese dictionary. Abridged by the author. New York: 
A.D.F. Randolph & Co.; London: Trübner & Co. vi + 330 + 
206 p.
• Summary: “Preface: In order to render the Dictionary more 
portable and convenient in size, the Author has thought it 
best to abridge the larger work and bring it out in its present 
form. In so doing, he has omitted the Chinese and Japanese 
characters, the synonyms, and the examples showing the 
use of the words, excepting such as contained a peculiar 
idiom, and which could not be included in a defi nition. All 
the native Japanese words, with the exception of those which 
were rarely used or obsolete [such as Yu-dofu], have been 
retained; as, also, all the words derived from the Chinese 
which are in current use.”
 “The Second, or English and Japanese, Part, has not 
been abridged or altered from the original, except in the 
correction of such typographical errors as were met with.”
 Note 1. New words in this edition that are not in the 
1867 edition are preceded by “**.”
 Soy-related terms: Adzuki: A small red bean. Amazake: 
Sweet sake, a kind of fermented rice. Daidzu: A large white 
bean. Soja hispida. Hiriodzu: A kind of food made of tofu 
fried in oil.
 Kinako: A kind of food made of beans [roasted whole 
soy fl our]. Kiradzu: The refuse of beans left in making tofu. 
Koji: Barm or yeast. Koji-buta: A shallow box for holding 
barm. Miso: A kind of sauce made of beans.
 ** Moromi: The grounds left in making soy [sauce], 
used as an article of food.
 Note: This is the earliest English-language document 
seen (April 2012) that contains the word “Moromi.” 
However the defi nition is poor. The word moromi, which 
is often translated as “mash,” is the stage in making soy 
sauce (it has a consistency resembling apple sauce) before 
the liquid shoyu (soy sauce) is pressed out, leaving behind 
the shoyu presscake or residue (which could be called 
“grounds”).
 Natto: A kind of food made of beans. Nigari: The brine 
formed by the deliquescence of salt. Sashimi: Raw fi sh cut 
in thin slices and eaten with soy. Shoyu: Soy, a kind of sauce 
made of fermented wheat and beans. Tofu: A kind of food 
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made of beans. Yuba: A kind of food made of beans.
 Terms NOT mentioned include Aburage, Abura-age, 
Aburaage, Daitokuji natto, Edamame (or Eda mame or 
Yedamame), Hamanatto, Hiya-yakko, Koya-dofu, Kori-dofu, 
Okara, Tamari, Tonyu, Unohana, Yaki-dofu.
 Note 2. The author apparently did not realize that the 
various soyfoods he defi ned (with the possible exception of 
soy sauce) were made from soybeans. Address: M.D., LL.D. 
[American physician, translator, educator and lay Christian 
missionary].

63. 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), 
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 (Oct. 2014) that is a study of several 
fermented foods, including one made from soybeans–shoyu.
 Note 2. This is the earliest document seen (April 2012) 
that describes how to make soy sauce (actually shoyu) on a 
commercial scale.
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 Note 3. This is the earliest German-language document 
seen (April 2012) that uses the term Schoju or the term 
Bohnensauce to refer to shoyu or soy sauce. Address: Prof., 
School of Medicine, Tokyo Univ., Japan.

64. Imperial Japanese Commission to the International 
Exhibition at Philadelphia (1876). 1876. Offi cial catalogue of 
the Japanese section: And descriptive notes on the industry 
and agriculture of Japan. Philadelphia, Pennsylvania: 
Published by the Japanese Commission. 130 p. 24 cm.
• Summary: The Preface (p. 3) begins: “Never until the 
year 1873, had Japan participated to any great extent in 
the various European International Exhibitions. Up to 
that time she had been merely represented by some of the 
provincial governments, acting independently of the central 
Government. However, the Government determined to be 
worthily represented at the Vienna International Exhibition 
[Vienna World Exhibition] of 1873,...” But Japan was well 
prepared for the Philadelphia Centennial Exhibition.
 Under classes of “Agricultural products” (p. 32, 34): 
Class 621–Peas, beans, etc. (incl. Soya, adzuki). Class 
650–Sea weeds (incl. Vegetable isinglass [agar, kanten]). 
Class 657–Flour and starch (incl. Kudzu {Pueraria 
thunbergiana}). Class 659–Wines and other kinds of drinks 
(incl. Sake, Soy {a kind of sauce}).
 Page 71 discusses relief painting in lacquer: “The 
lacquer can even be carved, and, fi nally, the artisan can 
incrustate mother-of-pearl shell, ivory, thin metal, or 
anything he likes into the lacquer. By mixing a sort of paste 
made of [soy] bean powder, or the white of eggs, with the 
lacquer, he can thicken it to such an extent as to give it a kind 
of plasticity, admitting the possibility of making impressions 
which remain visible after hardening.”
 In the long chapter titled “Descriptive notes on the 
industry and agriculture of Japan (p. 37-117) is section on 
“Agricultural products. Classes 620-21–Cereals, vegetables, 
etc.” (p. 104-06). Beans, generally referring to soy beans, 
are mentioned many times. “Manures of a mineral nature 
consist of marls, shells and ashes; those of vegetable origin 
of inferior kinds of beans and peas or their residues, of [soy 
bean] oil-cakes, the residues of sake-brewing,...”
 “The excellent kinds of beans and peas, which are 
made into a kind of cheese [tofu] and a peculiar mixed 
dish called ‘misso’ [miso] afford the necessary nitrogenous 
substances, and to a certain extent form the substitute for 
meat; the Soyu [shoyu; soy sauce] also belongs to this kind 
of food, and is frequently mixed with other dishes. With 
regard to animal food, it is limited almost exclusively to fi sh, 
poultry and eggs. But a change has already been effected 
to a certain extent in the larger towns, where butcheries 
have been established. An experiment of sheep farming was 
commenced one or two years ago” (p. 106).
 Note 1. This is the earliest English-language document 
seen (April 2012) that uses the word “Soyu” (regardless of 

capitalization) to refer to shoyu or soy sauce.
 Note 2. This is the earliest English-language document 
seen (Nov. 2014) that contains the term “substitute for meat” 
(or “substitute for meats,” with any combination of quotation 
marks).
 Under “Class 657, 658–Flour, starch, etc. we read (p. 
110-11): “It has been mentioned above that the various kinds 
of beans constitute a very important element of the national 
diet. Some of the preparations made of beans and peas are 
worthy of a short notice. In preparing the ‘Tofu,’ white beans 
are soaked in water, ground between two stones, strained 
through a sieve and afterwards boiled. The contents of the 
kettle are then fi ltered through cotton cloth and the residue 
pressed out. The liquid [soymilk], which may be considered 
as an alkaline solution of legumine, is precipitated by 
successive additions of the bitter lye [nigari] which runs off 
from sea-salt by deliquation, and which is mostly composed 
of magnesium salts. The precipitate is legumine with a small 
percentage of legumine-composits [-composites] and a large 
proportion of water. The ‘yuba’ is also made by boiling the 
above-mentioned legumine solution in an open kettle, with 
a slight addition of ash-lye. The insoluble skins which form 
upon the surface of the boiling liquid, are taken off and 
dried. Another kind of preserved food is the ‘misso’ [miso]. 
White beans are fi rst boiled, pounded in a mortar to form a 
paste, then mixed with fermenting rice and salt, whereupon 
the whole mixture is placed in tubs and left in some cool 
place; at the end of a month it is ready for use. In mentioning 
the various preparations made of beans, the ‘Soy’ or, as the 
Japanese call it, ‘Soyu’ [shoyu] should not be omitted; but as 
it belongs rather to the produce of fermentation, the process 
will be described under the head of Class 660 [Alcohol and 
malt liquors].
 One page 112 we read: “The soy, or ‘soyu,’ is made of a 
small bean, the ‘Dolichos soja,’ or ‘Soya hispida,’ to which 
are mixed wheat, salt and water. The beans are fi rst boiled, 
and the wheat bruised and steamed; both are then mixed with 
a small addition of fermenting wheat, placed in fl at wooden 
boxes and kept for several days at a fi xed temperature in 
a special room. At the end of three days, the mass [koji] is 
all covered with fungi and partly with roots of germination. 
After having been mixed with a salt-lye, which has been 
prepared hot and allowed afterwards to cool down, and to 
depose certain impurities, the mashings are now removed 
to enormous coops [vats] in which they are kept for several 
years. Experience has shown that the best soy is produced 
by mixing equal quantities of mashings of three years and 
fi ve years’ standing. This mixture is transferred into bags of 
thick cotton-cloth, placed in large boxes, and then submitted 
to pressure–at fi rst only to a slight pressure, which yields the 
best soy, and afterwards, however, to a gradually increasing 
pressure, the separation of the last portions being assisted by 
an addition of salt water.
 “The soy forms a very important condiment for all kinds 
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of dishes, and is consumed in large quantities. In 1874 the 
production amounted to 1,506,402 hectolitres.”
 An interesting term in the Index (p. 129) is “Bean-
cheese,” which refers to tofu (p. 110).
 Also: Use of hemp (asa) for manufacture of cloth (p. 77, 
113). The tea ceremony (p. 108). Sea weeds, incl. cultivated 
nori and Asakusa nori in Tokio bay, kanten or vegetable 
isinglass, and fu (that resembles carragheen [carrageenan] 
moss and is used in the sizing of the warp of silk goods) (p. 
109). Kudzu (p. 110). Sake (p. 111). Address: Japan.

65. Dabry de Thiersant, Philibert. 1878. Sur les vins et eaux-
de-vie fabriqués en Chine [On the wines and brandies made 
in China]. Bulletin de la Societe d’Acclimatation 25:90-102. 
Feb. [Fre]
• Summary: Note: This is the earliest document seen (Oct. 
2012) that mentions Cantonese Wine Starter (kiu-tsee). The 
French transcription kiu-tsee (or elsewhere Kiu-tsu) probably 
referred to a Chinese term such as jiuzi (W.-G. chiu-tzu) or 
quzi (W.-G. ch’u-tzu). In Mandarin, jiu means “wine” or 
“alcoholic beverage,” zi means “seed,” and qu means “koji” 
or “starter.”
 The starter, used in Canton to make a grain-based wine 
and spirits, was made from 75 lb of rice, 27 lb of soybeans, 
14 lb of the pulverized leaves of the Chinese glycosmis 
(Glycosmis citrifolia, called Chan-kiue in Cantonese; a shrub 
or small tree that grows mostly in Kwangtung province), and 
4 oz of kiu-tsee from a previous fermentation. To prepare: 
Boil the rice and beans, spread the rice to cool on a large 
table, then sprinkle the well-cooked soybeans, dried and 
powdered leaves, and pulverized starter over the surface. 
Mix in a shallow vat, mash underfoot to a paste, then shape 
into 1-lb bricks in a mold 6 inches long and 1½ inches deep. 
Press grains of dry rice into the surfaces, arrange vertically 
on a board, and allow to mold for 4-5 days until covered with 
a whitish mycelium. Place on nets and allow to dry in the 
shade for 4-8 days, then in the sun on screens for 2-3 days. 
Store in a desiccator for use as wine inoculum.
 Page 98 states: In Leao-tong, the brandy (l’eau-de-vie) is 
made with sorghum and kiu-tsee, in the proportion of 1,200 
pounds of sorghum and 70 to 100 bricks of kiu-tsee, which 
is made with barley and soybeans (Dolichos soja). When the 
fermentation is fi nished, it is distilled in an alembic or still. 
The fi rst distillation gives 100 to 120 pounds of the liquor. 
The residue is then re-heated, re-fermented and distilled 
again. Address: China.

66. Ahlburg, H.; Matsubara, Shinnosuke. 1878. Kôji no setsu 
[Theory of koji]. Tokyo Iji Shinshi (Tokyo Medical Journal) 
24:12-16. March 10. [Jap]
• Summary: According to Nakazawa (1950, and to the 
SoyaScan database), this is the earliest publication seen 
on koji. Note that although the document is in Japanese, 
a European is listed as the fi rst author. Actually, Ahlburg, 

a German, was a co-experimenter but not an author. The 
original scientifi c name of the koji mold dates from this 
document. Romanized terms (all uppercased) appearing 
in the article are: Mycoderma vini, Mycoderma ceriviae 
[Cerevisiae?], Bacterium aceti, Mucor, Euntium, Eurotium, 
E. Oryzae Ahlbg.
 Murakami (1971) says of this article: “Ahlburg, in 
1876, isolated for the fi rst time a yellow-white mold from 
koji for Saké making.” It as originally named Eurotium 
oryzae Ahlburg although it was renamed Aspergillus oryzae 
(Ahlburg) Cohn by Cohn in 1884.

67. 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], 
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 
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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 (Oct. 2020) in which koji is discussed in detail.
 Note 2. This is the earliest document seen (Sept. 2019) 
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.

68. Korschelt, O. 1878. Ueber Sake [On sake]. Mittheilungen 
der Deutschen Gesellschaft fuer Natur- und Voelkerkunde 
Ostasiens (Yokohama) 2(16):240-58. Dec. [Ger]
• Summary: Contents: Introduction. 1. Koji. 2. Moto. 3. Koji 
and its yeasts (Das Koji und die Hefe); information obtained 
from Mr. Ahlburg: Observed facts, discussion of types, 

determination of the molds. 4. On the hydrolysis (Loesung) 
of the starches.
 The writer begins by noting that Dr. Hoffmann has 
already given a short description of the process for making 
koji, published in issue No. 6 (1874) of this periodical. He 
then discusses his own experiences. He has visited and 
studied sake-making (Sakefabrication) only at one small 
sake factory (Sakefabrik) in Tokyo. The next larger factories 
(Fabriken) are 10 ri (1 ri = 2.44 miles) away.
 The preparation of sake can be divided into 4 stages: 1. 
Preparation of the koji. 2. Preparation of the moto. 3. The 
main process. 4. Pressing and clarifi cation. Each of these 
stages is then described in detail.
 Sake is said to have been prepared in Japan for 2,600 
years (i.e. from before 700 B.C.). The book Nihon-ki 
explains that in the 8th year of the Emperor Sujin (90 B.C.) 
offi cials were named to supervise the preparation of sake. 
During the reign of Emperor Nintoku (A.D. 313-400), two 
sake brewers came from China and introduced the Chinese 
process to Japan. Sake was fi rst brewed in factories 300 
years ago (i.e. ca., 1578) in Osaka; before that time, it was 
made in private homes.
 The season for making koji starts at the beginning of 
November and ends at the end of February. If a great deal 
of sake is to be made, one may start to make the koji at the 
beginning of October, since it will keep for several months 
if the temperature is not too high. The author then gives a 
very detailed (1,600 word, probably the most detailed up to 
that time) description of how koji and tane-koji are made. 
The steamed rice is spread out on mats and inoculated 
with tane koji. The factory he visited, which made only 
koji, used a fi ne yellow powdered inoculant; 1 volume of it 
suffi ced to inoculate 40,000 volumes of rice. Koji is made 
in underground rooms, whose temperature is 20-25ºC. All 
the rice is fi rst wrapped in a straw mat. On the morning of 
the third day, it is mixed by hand. Then it is put in baskets, 
doused with cold water, and drained. On the 3rd day at 6 a.m. 
the koji is fi rst put into koji trays. On the 4th day, at 6 and 9 
a.m. and 2 p.m., the rice is mixed. On the morning of the 5th 
day it is fi nished. In the cool months, koji will keep for 2-3 
months without sporulating. At the start of the koji season, 
the rooms are warmed by introducing for 1 night containers 
fi lled with boiling water.
 To make tane koji, let the koji stay in the trays until the 
7th day. Invert the tray over an empty paper-lined tray and 
tap the bottom so that the dry spores fall off onto the paper. 
From 18 liters (1 to) of rice you will get 180-270 cc (1-1.5 
go) of spores or tane koji. In the breweries (Brauerei) the rice 
is mixed with wood ash (from keyaki = zelkova tree, tsubaki 
= camellia, or nara = Japanese oak) when making tane 
koji. Hoffmann also discusses this use of wood ash. Most 
reports says that it takes 10 days with the ash-rice method 
to make tane koji. The author does not understand why so 
much ash is used. Tane koji is never made alone, because 
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the room would not be warm enough. In sake factories, it is 
made at the end of the season (Feb.), stored in a crock that is 
carefully sealed shut, and used the next fall.
 The section on koji and the yeasts (p. 252) contains 
mostly microbial details, structure, and varieties obtained 
with a letter from Mr. Ahlburg, who believes that the main 
mold used in making koji is Eurotium Oryzae Ahlburg, not 
Aspergillus species. However Eurotium Oryzae (Ahlburg) 
may be a synonym for Aspergillus oryzae (Ahlburg) Cohn.
 Note: This section contains one of the fi rst reports of the 
scientifi c name of the koji mold, as taken from a letter from 
Herr Ahlburg. Address: Japan.

69. Ahlburg, H. 1878. Das Koji und die Hefe [Koji and 
yeast: About Eurotium oryzae]. Mittheilungen der Deutschen 
Gesellschaft fuer Natur- und Voelkerkunde Ostasiens 
(Yokohama) 2(16):252-55. In: Korschelt 1878. Ueber sake... 
[2 ref. Ger]
• Summary: Contents: Observed facts. Discussion of the 
genera Mucor, Aspergillus (fl avus), Botrytis, Eurotium 
(Oryzae), Monilia fl ava.
 Mr. Ahlburg was kind enough to inform me about the 
following:
 “Through studies of the fungus that was provided to me, 
which fi nd use with the Japanese in the preparation of sake, 
the following can be determined: [translator’s note: there is 
no close quotation mark, but it can be assumed that the entire 
article is a quotation of Mr. Ahlburg’s information]
 “I. Observed Facts: The fungus (Pilz) forms a white, 
dense, thick mass on the koji that is not evenly distributed 
over everything, but rather appears stronger at suitable spots. 
[Translator’s note: while the author speaks of a Pilz [fungus], 
it appears that in modern terminology it would actually be 
a mold [Schimmel]]. The hyphae (Hyphen) penetrate the 
entire rice seed and do not remain only stuck to its exterior 
surface. They form a tissue that goes in a tangle through each 
other, the fl uffy base mass (fl ockige Grundmasse) of which 
moves upwards through the base (Träger) without forming a 
geniculate (knieförmig) bend.
 “At fi rst glance, it appeared that divisions in the tissue 
were not present, but rather that the entire thing consisted 
of a single, branched out cell. But with suffi ciently stronger 
magnifi cation, on the other hand, clear transverse walls 
(Querwände) were found, both in the younger samples and 
in the older ones. The cells that were formed soon appeared 
smaller and have relatively strong cell walls. A transverse 
wall is present under the sporangium, and specifi cally 
in the lower third of the carpophore (Fruchtträger). The 
sporangium has a decidedly yellowish coloration. It bears the 
asci (Sporenschläuche) which branch out on all sides. The 
spores are not arranged in a chain.
 “The fungus is found only on rice, and with an 
inoculation (Aussaat) on other substrates, such as sugar 
solutions, potatoes, fruits, fruit juices, other species of 

grains that were soaked, or human or animal excrement, 
there were either no results or else a highly unsuccessful 
one, since even when the inoculation and the propagation 
(Anzucht) take place under all of the precautionary measures 
that are necessary, the fungus is always overrun, namely by 
Penicillium and by genuine Mucorales.
 “With the inoculation of rice that has been soaked, 
Penicillium usually forms. And there is also the possibility, 
namely in the deeper layers of the rice substrate, to fi nd 
yet other colored fungi (Farbpilze), such as in particular 
a red fungus, Cryptococcus glutinis, and then a yellow 
Micrococcus luteus and a bright purple M. cyaneus. 
Cryptococcus glutinis appears only if the substrate is formed 
from rice, while Micrococcus luteus and M. cyaneus appear 
with rice and potatoes.
 “If the substrate consists of horse excrement, then 
another Micrococcus species, M. fulvus, forms rust-red 
spots.”
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Japan.

70. Korschelt, O. 1878. Ueber sake, das alkoholische 
Getraenk der Japaner [On sake, the alcoholic drink of the 
Japanese]. Dingler’s Politechnisches Journal 230:76-80, 
172-81, 229-40, 330-35, 421-27. [4 ref. Ger]
• Summary: This article, seems to be the same as another 
by the same author. We are unable to determine which was 
published fi rst. Korschelt, O. 1878. Ueber Sake [On sake]. 
Mittheilungen der Deutschen Gesellschaft fuer Natur- und 
Voelkerkunde Ostasiens (Yokohama) 2(16):240-58. Dec.
 Note: Hideya Murakami (1971) says of this article: 
“Ahlburg, in 1876, isolated for the fi rst time a yellow-
white mold from koji for Saké making.” It as originally 
named Eurotium oryzae Ahlburg although it was renamed 
Aspergillus oryzae (Ahlburg) Cohn by Cohn in 1884. 
Address: Prof. of Chemistry at the Medical School, Tokio, 
Japan.

71. Isono, Tokusaburo. 1879. On shoyu. Inaugural 
dissertation at Tokyo Imperial University, Japan. Published 
by the Dep. of Science in Tokio Daigaku. [1] + 25 p. Illust. 
(11 line drawings). 22 cm. https://babel.hathitrust.org/cgi/
pt?id=nnc2.ark:/13960/t44r36r25&view=1up&seq=1 [Eng]
• Summary:  This book has been digitized and is now 
available in English on HathiTrust. On the title page: “6th 
Month of the 11th year of Meiji.” On the fi rst unnumbered 
page: “This Essay was printed at the end of the academic 
year 2537-38 (1877-78) as the graduating thesis, by 
Tokusaburo Isono, Senior student of that year, and printed 
by the Department of science according to the suggestion of 
Prof. R.W. Atkinson.”
 Page 1. “Few things are of greater importance in 
Japanese cookery than the peculiar kind of liquid produced 
by the fermentation of [soy] beans and wheat in a saline 
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solution. This liquid is called sho-yu, to-yu, or hishiwo 
[hishio], but it goes almost universally throughout the 
country under the name of ‘Sho-yu.’ ‘Sho’ is derived from 
a word having the same pronunciation ‘Sho’ meaning the 
general of an army, and the word ‘yu’ means oil, therefore 
the term ‘Sho-yu’ signifi es that it is the oil which has the 
power of destroying the poisons of the food when it is 
cooked with this liquid, and resembles the general of an 
army who suppresses an insurrection and defends the country 
from invasion. It is of Chinese origin, and in that country 
there are a great many varieties prepared from different kinds 
of beans. I shall here mention some of the kinds.
 “1. To-yu is prepared by mixing 3 kin (weight) of boiled 
common white [soy] beans and 24 kin of wheat fl our, and to 
each 10 kin of this mixture 8 kin of common salt and 40 kin 
of water are added.
 “2. Daidsu-sho is prepared by mixing 1 to of powdered 
roasted white [soy] beans and 3 to of wheat fl our, and to 
every kin of this mixture 5 sho of common salt and a variable 
amount of water are added.
 “3. Sho-to-sho is prepared by mixing together the well 
washed adsuki [azuki] or red beans and leaving the mixture 
to stand for one year. Then it is mixed with salt and water 
and subjected to fermentation.”
 Page 2: In all the above preparations, the mixture of 
beans and wheat is made into koji before being mixed with 
common salt and water.
 “The Sho-yu or to-yu above mentioned is similar to the 
Japanese, except that the wheat is not roasted and is more 
fi nely divided;”
 “For the preparation of sho-yu were required two 
vegetable substances viz. beans and wheat, and an organic 
body, viz. sodic chloride or common salt. I shall consider 
each of these necessary materials separately before speaking 
of the preparation of sho-yu.
 “Wheat: It is said that barley gives a much better taste 
to sho-yu than wheat, but on account of the diffi culty of 
removing the husk from the former, the latter is almost 
universally used for commercial kinds.” Wheat “is the most 
important part of Japanese food next to rice.” Page 3: He 
then analyzes the chemical composition of wheat as follows:
 “Water 13.77%
 “Starch 61.46%
 “Dextrin 5.41%
 “Nitrogen 9.29%
 “Fat 1.16%
 “Cellulose 2.25%
 “Ash 1.96%
 “Extractive matter 5.75%
 “Ash of the extract 0.85%.
 Pages 3-4: Beans: Beans are almost as important 
vegetable products as rice and wheat. They are mostly used 
as food in the form of to-fu, which is prepared by extracting 
the beans with water after grinding in a stone mill; the 

extract is boiled, and the albuminous matter coagulated by 
what we call nigari, or a mixture of magnesic sulphate and 
chloride [magnesium sulfate and magnesium chloride]. There 
are seven different kinds of [soy] beans of which only three 
are used in sho-yu manufacture. (a) Those generally used are 
the common white beans, daidzu or ki-daidzu (large yellow 
beans), which are sown in winter and ripen at the beginning 
of autumn. (b) Natsumame (summer beans) so called 
because they ripen at the end of summer. (c) Lastly kuri-
mame (chestnut bean) rarely used, and so called as their taste 
somewhat resembles that of the chestnut. This bean is larger 
than the kinds mentioned above and has a purple tinge. It is 
said to produce a better tasting sho-yu than any other kinds 
of bean but it is seldom used as it is dearer. They are sown at 
the end of the winter, especially along the sides of the dykes 
that separate the rice-fi elds, but also in special soils. This is 
done by making successive notches by means of a wooden 
rod, dropping 4 or 5 seeds into it, and covering with wood 
ashes mixed with manured soil. The following is an analysis 
of [soy] beans used for sho-yu manufacture... They were 
dried at 100ºC, powdered, and subjected to analysis -
 “Starch 32.22%
 “Dextrin 2.58%
 “Nitrogen 6.61%
 “Albumenoids 41.30%
 “Fat 15.37%
 “Cellulose 5.24%
 “Ash 4.47%
 “Determining the water in the original beans I found it 
to be 9.64%.
 Page 4: “Common salt is indispensable as an article of 
food in Japan as well as well as in other parts of the world. 
There are three kinds of common salt in commerce differing 
in purity and in the mode of preparation:
 “1. Common kind, sold in straw bags... This kind 
contains all the compounds which sea water contains as 
it is obtained by merely evaporating sea water to dryness. 
Among the impurities the magnesium salts are very large 
in amount, for when the bags are placed over a dish, after 
a while we fi nd a large quantity of magnesium salt, which 
has deliquesced by attracting moisture from the air, within 
the dish. These deliquesced salts are called ni-gari (derived 
from the word nigashi [or nigai] signifying bitter, as the 
magnesium salts are bitter to the taste). This nigari is used in 
precipitating to-fu as I stated before on page 3. This impure 
kind of salt is most largely used while the other two are only 
used by rich men or nobles.
 “2. Yaki shiô or burnt salt...
 “3. The Kwa-yen, or fl ower salt,...”
 Page 5: “... in Japan the salt is obtained almost entirely 
from sea water. The most celebrated salt working districts are 
Ako in Harima, Kashino in Bizen, and Giôtoku in Musashi...
 Pages 7-12: A typical process for the preparation of salt 
in Japan is described. This nigari is used in precipitating to-
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fu...”
 On page 8 is a very interesting full-page illustration of 
a Japanese man making salt. He has a shoulder pole with a 
wooden bucket attached to each end using a rope.
 On page 9 is another illustration of a man making salt.
 Page 12: “I have made one analysis of the common 
kind of salt costing 0.7 to 0.8 sen per sho, with the following 
results.
 “MgSO4 7.51%
 “MgCl2 1.74%
 “KCl 2.04%
 “NaCl 73.00%
 “Insoluble matter (sand, calcium sulfate, etc.) 0.17%
 “H2O & organic matter 15.61%
 “Shoyu: Although shoyu is usually bought by the 
manufacturer by the citizens, many farmers in the country 
make it on a small scale in their houses. The preparation of 
such kinds of sho-yu is slightly different from that carried 
out on a large scale. I shall describe here the preparation on 
the small scale, translating from the book called Koyeki-
kokusan-ko, by Okura Nagatsume [Observations on the 
Extension of the Useful Productions of the Country, 1884, 
Osaka; contains at least 8 volumes] who says that it is more 
economical to make the sho-yu at home when the family 
consists of more than 3 persons. The process is as follows:–6 
sho of unhusked barley are roasted, and half of this is 
roughly ground by the hiki-usu [quern, hand-turned stone 
mill] (which is the common apparatus for grinding fl our in 
the family). The apparatus is represented [schematically] 
in Fig. 5. It consists of 2 solid cylinders of sandstone about 
1 shaku [1 shaku = 30.3 cm or 11.93 inches] in diameter 
and 5 [sic] shaku thick, and these two cylinders (A&B) 
have very rough surfaces where they come in contact... The 
upper cylinder is made to revolve over the lower one on 
a pivot fi xed in the lower one and fi tting into a hollow in 
the upper one. Thus on revolving the handle (h) by hand, 
the upper stone revolves upon the lower one with (C) as 
an axis. By turning this and adding barley through the hole 
(a), it is reduced to a rough powder. The barley thus treated 
is mixed with 6 sho of boiled [soy] beans and made into 
koji. This koji making can be done from June to August by 
placing straw mats in the corner of the house or in a cellar 
upon which the mixture of grains is spread in a layer about 
1.5 sun [1 sun = 0.0994 feet] thick. When the operation is 
performed in summer no covering is required... if the grains 
are sprinkled over with the ash of “sugi”-leaves, it gives 
better koji with greater ease.” Note: Sugi is the Japanese red 
cedar (Cryptomeria japonica), a large evergreen tree. “;... 
after three days we shall fi nd the grains covered with a white 
mould; then we break down the masses with the hand and 
leave for two days when it is completely converted into koji. 
The mass is again broken down by hand, dried in the sun, 
and preserved” (Continued). Address: Student in the Senior 
Class of Chemistry, Dep. of Science, Tokio Daigaku [Japan].

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

73. Journal de la Societe Centrale d’Horticulture de France. 
1879. Procès-verbaux. Séance du 13 Novembre 1879 [Verbal 
proceedings. Meeting of 13 November 1879]. 1:685-88. Nov. 
Third Series. See p. 686-87. [Fre]
• Summary: The meeting, presided over by Mr. Hardy, 
began at 2 o’clock. The correspondence gone over by the 
Secretary-General contains only one letter from Mr. Blavet, 
president of the Horticultural Society of Étampes (Société 
d’Horticulture d’Étampes) to Mr. Laizier, president of the 
Committee of Kitchen-Garden Crops (Comité de Culture 
potagère); it concerns the chemical composition of the 
soybean (Soja hispida) seed (See p. 695 below).
 Regarding the soybean (Soja), Dr. Baillon reads out 
a note he wrote providing information on this plant, as 
requested in particular by Mr. Vavin. Here are the contents of 
this note.
 Engelbert Kaempfer, in his remarkable work titled 
Amoenitatum exoticarum... made known the culinary uses 
of the soybean (Daidsu) which the Japanese also call Mamé. 
From it they prepare Miso, an edible pap [paste] which they 
add to various dishes in place of butter [sic], they say, and 
shoyu [le Sooju], a sort of sauce that is mixed with the juice 
of meat.
 There follows a translation of Kaempfer’s text 
concerning miso, koji [koos], saké and shoyu.
 Linnaeus, who knew that plant that Kaempfer illustrated 
very well, named it Dolichos Soja. But it was Moench who 
created for it the genus Soja. His Soja hispida grows in 
Japan, India (l’Inde) and the Moluccas. Savi, who discussed 
this plant in 1821, named it Soja japonica. But the plant 
fi nally ended up in the genus Glycine being named Glycine 
hispida (see Histoire des plantes, II, 251).
 At the time of Jacquin the soybean was cultivated in 
Austria. It was proposed to plant it on a large scale as an oil 
plant. Since the beginning of this century, it has been found 
in all [sic, most of the] the botanical gardens, where it bears 
seeds very well.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington. Address: Etampes, France.

74. Kinch, Edward. 1879. Japan: A classifi ed and descriptive 
catalogue of a collection of agricultural products exhibited in 
the Sydney international exhibition by the Imperial College 
of Agriculture, Tokio, Japan. Tokyo: Agricultural Bureau 
(Naimushô), Home Dept. 65 p. 20 cm. [Eng]
• Summary: Each item that was displayed is numbered. All 
chemical / nutritional analyses give percentage composition 
unless otherwise stated. The chapter on “Manures “begins (p. 

4): “The principal manures used in this country are human 
excrements both solid and liquid, which are collected with 
the greatest care and applies to the land whilst in a more or 
less advanced state of decomposition. The excreta are often 
made into a compost with dried grass.
 The section titled “vegetable manures” (p. 7-13) gives 
analyses of rape cake (abura kasu), malt dust (ame kasu), 
sesamum cake (goma kasu), rice beer residues (sake kasu), 
soy [sauce] residues (shoyu kasu; water 16.37%, ash 4.96%, 
organic matter 78.67%), rice cleanings (nuka), and barley 
bran (fusuma).
 Note 1. This is the earliest English-language document 
seen (March 2021) that contains the term shoyu kasu (in 
italics, without diacritics) which it defi nes as “Soy residues,” 
and the earliest that gives its composition.
 The chapter on “Foods” begins (p. 16): “By far the 
most important national food is rice, Kome; more than one 
half of the cultivated land of the Empire is devoted to paddy 
fi elds, Ta, and besides the rice grown on this irrigated land 
a considerable quantity is grown on the dry fi elds, Katake.” 
Mochi-gome or glutinous rice, is specially used for making 
the new years’ cakes, Mochi.
 The many kinds of leguminous plants include: Peas, 
fi eld and haricot beans, vetches, lupins; soy beans Glycine 
(soja) hispida, O-mame or Daidzu; fol. lanceolata (Midzu-
kugiri); Phaseolus radiatus, Adzuki or Shodzu; P. radiatus 
v. pendula, Tsura-adzuki; P. radiatus subtriloba, Bundo; 
Horse gram, Dolichos unifl orus, Sasagi; Gram, Dolichos 
umbellatus, Hata-sasagi; Overlook pea, Canavalia incurva, 
Nata-mame; Ground nut, Arachis hypogœa, Rakkasho or 
Tojin-mame.
 “Also should be mentioned the sesamum, Goma, the oil 
of which is extensively used in cooking; Perilla ocymoides, 
Ye-goma; and rape, Brassica sinensis, Abura-na, which 
is cultivated for its seed, the oil being used for burning.” 
Also list (with scientifi c and Japanese names, p. 17-18) the 
principal root crops, fruits, sea weed and lichens, fungi, and 
starch.
 Next: Chemical analyses of rice, wheat, rye, “red 
bean–Adzuki–Phaseolus radiatus (large variety and small 
variety).”
 Note 2. This is the earliest English-language document 
seen (Oct. 2021) that uses the word Shodzu (or shôdzu or 
shôzu or shodzu or shozu) to refer to the azuki bean, or 
that gives its scientifi c name as Phaseolus radiatus, or that 
reports the existence of large and small varieties, or that uses 
the word Bundo to refer to a type of azuki bean.
 Then (p. 22-26): “44. Beans. O-mame, Daidzu. 
Glycine (soja) hispida. White round soy bean. Miso mame. 
Percentage composition (table): Water 11.32, albuminoids 
37.75, fat 20.89, fi bre 1.50, ash 3.86, starch and soluble 
cellulose 24.58. Total 100.00.
 “This bean is met with in several varieties of different 
colour and size, but they differ little in composition. It is the 
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vegetable which approaches nearest in chemical composition 
to animal food (meat), containing as it does one fi fth of its 
weight of fat and often two-fi fths of nitrogenous matter. It is 
an extremely valuable adjunct to the food of a people who 
subsist so largely on a purely vegetable diet, of which the 
bulk is rice so rich in heat producers–starch, and poor in fl esh 
formers–albuminoids.

“Shoyu, Miso, and Tofu, are made from these beans, and 
enter largely into the food of the nation.
 “45. Miso. Shiro-miso or white miso. From Osaka. 
Percentage composition: Water 50.73, fi bre 12.93, ash 6.58 
(containing 5.4 per cent of common salt), sugar 17.54, 
albuminoids 5.64, soluble carbohydrates 6.58. Total 100.00. 
Soluble in water 35.88 per cent.
 “46. Miso. Aka-miso or red miso. From Osaka. 
Percentage composition: Water 50.40, fi bre 8.25, ash 
12.50 (containing 12 per cent of common salt), sugar 0.61, 
albuminoids 10.08, soluble carbohydrates 18.16. Total 
100.00. Soluble in water 34.71 per cent.”
 Note 3. This is the earliest English-language document 
seen (April 2021) that uses the term “Shiro-miso” to refer 
to white miso (and vice versa) or “aka-miso” to refer to red 
miso (and vice versa).
 “In the preparation of Miso the beans are boiled, 
pounded in a mortar into a paste and mixed with fermenting 
rice, Koji (see sake) in various proportions, and with more 
or less salt, and the mixture is placed in tubs and left in a 
cool place for about a month. It will be seen that one variety, 
white miso, contains much sugar, derived from the koji, and 
little salt; whilst the other variety contains very little sugar 
and much more salt.
 “47. Tofu. Percentage composition: Water 89.29, 
ash 0.48, fi bre 1.01, nitrogenous substances 4.87, non-
nitrogenous substances 4.35 (containing 3.32% fat). Total 
100.00.”
 “This food is made by boiling the white soy beans, 
Shiro-mame, in water after they have been soaked, ground 
and strained through a sieve. The solution is fi ltered through 
cotton cloth and the residue pressed; the liquid, containing 
legumin in solution, is precipitated by the addition of the 
brine which runs off from sea salt during its deliquescence in 
the air. The precipitate constitutes Tofu.”
 Note 4. This is the earliest English-language document 
seen (March 2021) that uses the word “legumin” to refer to 
the water soluble protein in soybeans than can be precipitated 
by a coagulant to make tofu.
 “48. Kori tofu. Percentage composition: Water 18.75, 
ash 1.60, nitrogenous substances 48.80, non-nitrogenous 
substances, chiefl y fat 30.85. Total 100.00.
 “Prepared from the above [tofu] by exposing it to the air 
during frost, until it freezes, and afterwards thawing in the 
sun, by which the greater quantity of the water is removed.
 Note 5. This is the earliest English-language document 
seen (March 2021) that mentions dried frozen tofu, which it 

calls Kori tofu.
 “49. Soy [sauce]. Shoyu. Specifi c gravity 1.1996. 
Grams per litre: Total solid residue 359.888, ash 195.168 
(principally common salt), sugar 31.034, albuminoids 
41.000, free acid expressed as acetic acid 6.200.
 Note 6. This is the earliest English-language document 
seen (March 2021) that uses the word “albuminoids” to refer 
the protein in soybeans or soyfoods (one of two documents).
 Note 7. This is the earliest document seen (March 2021) 
that uses the term “specifi c gravity” in connection with 
soyfoods–in this case soy sauce.
 “Manufacture of Shoyu. Shoyu is made from the soy 
bean, Glycine (soja) hispida q.v. together with wheat, 
salt and water. Equal parts of beans and wheat are used. 
A small part of the wheat is mixed with Koji (see sake) 
and allowed to ferment. The remainder is roasted and the 
beans are also roasted. The roasted beans and wheat are 
then mixed together with the fermenting wheat, placed in 
shallow wooden boxes, and kept for some days, at a fi xed 
temperature, in a warm chamber with thick walls, until the 
whole mass is covered with fungus. It is very important that 
the temperature of this chamber should be kept at the proper 
point. By these processes, part of the starch of the wheat is 
converted into dextrin and sugar, and lactic acid and acetic 
acid are formed. It is then mixed with salt lye, the proportion 
used being about 4 go of salt to 12 koku of water to extract 1 
koku of the fermented product. The mashings are removed to 
large vats and there kept for at least 20 months and generally 
for 3 or 5 years. The better qualities of shoyu are kept the 
longer times. It is found that the best soy is produced by 
mixing that kept for 5 years with that kept for 3 years. After 
it has been kept a suffi ciently long time, it is strained through 
thick cotton bags and the residue pressed in the same manner 
as in sake pressing. Before fi ltering, honey is sometimes 
added in the proportion of 10 kin to 1 koku of Moromi or 
mixed soy, in order to give it a sweet taste. Occasionally 
a sweet sake, obtained by taking 1 koku of koji to 7 to of 
water and 1 to of steamed rice, mixing them together and 
steaming for two hours, is added instead of honey. The 
residue obtained on pressing moromi is again mixed with salt 
and water, in the proportion of 8 to of salt to 1 koku of water 
and again pressed, this yields and inferior shoyu. Sometimes 
water is added to this second residue and it is again pressed. 
The residue fi rst obtained is sometimes used as food, and the 
last residue as manure. One koku of the mixture, moromi, 
produces 4 kuwamme of residue at the fi rst fi ltration and 
about 3.5 kuwamme of residue at the second and third. The 
shoyu, after pressing, is allowed to settle for two days in 
large tanks, and then drawn off and again fi ltered. Shoyu is 
a very important condiment, it is mixed with a great many 
kinds of food and is produced and consumed in very large 
quantities.
 “1000 Go = 100 Sho = 10 To = 1 Koku = 4.929 Bushels. 
1 Kin = 1.325 lbs. 1 Kuwamme = 8.28 lbs.
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 Note 8. This description of how shoyu is made contains 
several major errors.
 Finally, there are chapters on alcoholic liquors (with 
emphasis on sake or “rice beer, sometimes called rice wine”), 
sweet liqueurs (mirin, homeishiu, shiro-zake), food adjuncts 
(incl. salt, vinegar, spices, herbs, and perhaps shoyu), edible 
sea weeds (20 varieties, with both Japanese and scientifi c 
names, and an analysis of each), tea, tobacco, fodder, animal 
foods, dye stuffs, oils and waxes, and starch (incl. kudzu, 
Pueraria thunbergiana).
 Note 9. This is the earliest document seen (March 2021) 
concerning soybean products (tofu, dried-frozen tofu, and 
shoyu) in connection with (but not yet in) Australia.
 Note 10. This is the earliest English-language 
document seen (March 2021) that uses the term “chemical 
composition” in connection with the soy bean.
 Note 11. This is the earliest document seen (March 
2021) by Edward Kinch (1848-1920) that mentions soy. 
Kinch was born on 18 Aug. 1848 at Henley-on-Thames, 
Oxfordshire, England, the 3rd child of Charles Kinch 
and Emma Plumbe Kinch. He was baptised there on 12 
Dec. 1845 in St. Mary’s church. Kinch was a chemist, 
specializing in agricultural chemistry. In 1869 he became 
assistant professor at the Royal Agricultural College (RAC) 
in Cirencester (in southwestern England). From 1876 to 
1881 he was a professor of agricultural chemistry at the 
Imperial College of Agriculture in Tokyo, Japan. Then from 
1881 to 1915 he was professor of chemistry at the RAC in 
Cirencester. He married Edith Shirley Huntington in 1889 in 
Pembroke district, Pembroke, Wales. They had two children, 
William (born ca. 1886) and Dora Ann (born ca. 1893). He 
died on 6 Aug. 1920 in Haselmere, Surrey, England.
 Note 12. This catalog was displayed at the Sydney 
International Exhibition, held in Australia in 1879. The 
Sydney International Exhibition was Australia’s fi rst 
international exhibition, a showcase of invention and 
industry from around the world. An imposing Garden Palace 
was constructed in the Botanic Gardens as a home for the 
exhibition. Address: F.I.C., F.C.S., &c., Prof. of Chemistry. 
Imperial College of Agriculture, Komaba, Tokio, Japan.

75. Carrière, E.-A. 1880. Le soja hispida [The soybean (Soja 
hispida)]. Journal d’Agriculture Pratique 44(14):479-83. 
April 1. [Fre]
• Summary:  Page 480 notes that in 1874 the Jardin 
d’Acclimatation in France received soybeans from Mexico 
and distributed them to various societies.
 Illustrations show: (1) A plant, pod, and seed of Pois 
oléagineux de la Chine (soybean; Fig. 35, by L. Rouyer). 
(2) A plant and pods of Soja hispida (soybean) with many 
pods clustered around the stem, and a cluster of 7 pods to the 
upper left of the plant (Fig. 36, by Thiebault). (3) A cluster of 
three leaves of Soja hispida d’Etámpes one-fourth its natural 
size (Fig. 37).

 (4) Two large pods and one seed of Soja hispida 
d’Etámpes (full size; Fig. 38).
 (5) A dry plant of Soja hispida d’Etámpes with pods on 
the stems, one-ninth its natural size (Fig. 39).
 A table (p. 482) compares the composition of different 
seeds as analyzed by various chemists. The soybean was 
analyzed by Levallois of l’Institut agronomique.
 Pages 482-83: A quotation from Amoenitatum 
exoticarum by Engelbert Kaempfer (1712) mentions miso, 
soy sauce, koji, and sake.
 Page 483 states: “Today the soybean is cultivated in 
Hungary and probably in Austria. One farmer, Mr. Jules-
Robert of Seelowitz, in Moravia [a separate crownland of 
Austria, but after 1945 part of Czechoslovakia], cultivates 
it on a very large scale (30 hectares or more each year). He 
lets some of the plants ripen / mature for harvest as seeds 
(soybeans); he cuts the others before they mature and mixes 
them with corn (maïs), then ensiles the mixture in a semi-
dry state.” Note 1. This is the earliest document seen (June 
2021) that mentions silage or ensilage in connection with 
soybeans. It is also the earliest document seen (June 2021) 
that mentions the use of corn and soybeans together to make 
silage. All of the early research on the use of soybeans in 
silage was done in France.
 The last paragraph states: “Soybean seeds can be 
ordered from MM. Vilmorin et Cie, 4, quai de la Mégisserie, 
Paris.”
 Note 2. Note 2. This document contains the earliest date 
seen for soybeans in Mexico (1874). It is not clear whether 
or not these soybeans were cultivated in Mexico (they may 
well have been) or where they came from (they may well 
have come from China on a Manila galleon as part of the 
China trade).
 Note 3. Theodore Hymowitz, Prof. of Plant Genetics, 
Univ. of Illinois, referring to this reference and to the 
reference from the year 1651 by Francisco Hernandez 
mentioning the mung bean, writes (8 May 1989): “The 
existence of soybeans or mungbeans or even the knowledge 
of these crops in Mexico at that time is of course no surprise 
to me. From about 1565 and for the next 250 years ships left 
Acapulco for Manila (Philippines) and returned. All sorts of 
goods were moved West to the East and vice versa across 
the Pacifi c Ocean. Hernán Cortés [Cortes] (1485-1547, 
the Spanish explorer and conqueror of the Aztec empire in 
Mexico) started a plant introduction garden in Mexico City 
in 1621 and requested that seed be sent to him.” Hymowitz 
added by phone (27 May 1989): “There is no log of what 
was grown in that garden, but there is the account of Cortés’ 
friend, which is at the University of Illinois rare book room. 
It is in old Spanish, handwritten.”
 Note 4. The illustrations in this article were reproduced 
in many later books and articles by other authors. Address: 
France.
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76. 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.

77. Gardeners’ Chronicle (London). 1880. The cultivation 
and uses of the soy bean (Soja hispida). 14:369-70. Sept. 18. 
[1 ref]
• Summary: “The cultivation of the Soy Bean (Soja hispida) 
is being strongly recommended in France as a green 
vegetable.” Planting instructions are given.
 “The greatest use to which the plant is put in China and 
Japan is in the preparation of soy [sauce] and of food from 
the ripe seeds. The manufacture of shoyu, or soy, is thus 
described in a descriptive catalog of agricultural products of 
Japan exhibited at the late Sydney International Exhibition 
[Australia; held in Oct. 1879]. Equal parts of Beans and 
Wheat are used...” The koji is made in shallow wooden 
boxes. “The mashings are removed to large vats, and kept 
there for at least twenty months, but more often for three or 
fi ve years, the better qualities being those that are kept for 
the longer periods. The best soy is produced by mixing that 
kept for fi ve years with that kept for three years. After it 
has been kept a suffi ciently long time, it is strained through 
thick cotton bags, and the residue submitted to pressure. 
Before fi ltering honey is sometimes added. The residue is 
again mixed with salt and water and again pressed, the yield 
being soy of an inferior kind. Sometimes water is added to 
this second residue, and is again pressed. The residue fi rst 
obtained is occasionally used as food, and the last residue as 
manure.”
 Note 1. It seems from the above text (and seems likely 
in itself) that both shoyu and the catalog describing the shoyu 
were exhibited at the Sydney International Exhibition of 
1879. Address: England.

78. Paillieux, Auguste. 1880. Le soya, sa composition 
chimique, ses variétés, sa culture et ses usages [The soybean, 

its chemical composition, varieties, culture and uses]. 
Bulletin de la Societe d’Acclimatation 27:414-71. Sept.; 
27:538-96. Oct. 28 cm. [73 ref. Fre]
• Summary:  One of the most important and original of the 
early publications on soy in Europe. Its in-text bibliography 
on soya was the largest of any published up to that time.
 Contents: Part I: Introduction and extracts on soybeans 
and soyfoods from 30 articles published previously in the 
Bulletin of the Society for Acclimatization from 1855 to 1880 
(pages 414-430. Note 1. Each of these articles has a separate 
record in this database).
 1. Soybean botany (p. 430-31). 2. The soybean in 
Japan (p. 431-42): Engelbert Kaempfer and his writings 
on miso and shoyu, information on soya from a document 
titled Japan at the World Exposition of 1878 (Le Japon á 
l’Exposition universelle de 1878, written in French by a 
Japanese, p. 29-33), recipe for making shoyu in France, tofu. 
3. Soya in Cochinchine (French Indochina, p. 442-46): Black 
soybeans. 4. Soya in China (p. 446-51): Soy oil (Huile de 
Soya), fermented tofu (le fromage de soya, teou-fou), soy 
sauce (tsiang-yeou; In London, England, it is sold under the 
name of “India Soy” at Cross & Blackwell, Soho-Square {p. 
451}).
 Note 2. This is the earliest French-language document 
seen (April 2013) that uses the term fromage de soya (p. 
449) to refer to tofu. 5. Soya in Austria-Hungary (p. 452-71): 
Starting with soybeans at the World Exposition of Vienna 
in 1873, includes a long, in-depth discussion (with many 
excerpts) of Prof. F. Haberlandt’s book Le Soja, published in 
Vienna in 1878.
 Tables in Part I show: (1) The chemical composition (in 
both their normal and dry states) of Chinese soybeans (pois 
de Chine), tofu (fromage de pois), and tofu curds (p. 427). (2) 
The yield of tofu. 120 gm of soybeans yields 184 gm of tofu 
(p. 427). (3) The weight and nitrogen content of the different 
components when tofu is made from soybeans (p. 428). (4) 
The Japanese names of 23 soybean (mame) varieties and a 
very brief description of their characteristics (p. 435-36; e.g., 
1. Go-guwatsu no mame {5th month bean}. 2. Use mame 
[sic, Wase mame] {early}. 3. Nakate mame {half season}. 3a. 
Okute mame {late}. 4. Maru mame {round}. 5. Shiro teppo 
mame {white, like a pistol bullet} 6. Kuro mame {black}. 
7. Kuro teppo mame {black, like a pistol bullet} 8. Koishi 
mame {small stone}. 9. Awo mame {Ao, green}. 10. Kage 
mame {shade, shadow}. 11-15. Aka mame {red; 1 of same 
species, two of different species}. 16-18. Tsya mame {Cha, 
tea colored}. 19. Kuro Kura Kake mame {black saddled}. 
20. Aka Kura Kake mame {red saddled}. 21-23. Fu iri mame 
{striped, variegated, mottled; see Uzura mame = speckled 
like quail eggs}). This nomenclature was taken from a 
Japanese work titled: “Explanation, with fi gures, of trees and 
plants recently determined / identifi ed.”
 (5) The romanized Chinese names of six types of 
soybeans and a French translation of each (e.g., Houang-
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teou = Soya jaune) (p. 447). (6) Two analyses of soybean 
seeds, reprinted from Chemischer Ackersmann, 1872 (p. 
458). (7) The chemical composition of three soybean 
varieties, including Yellow of Mongolia, Yellow of China, 
and Reddish-Brown of China; the composition of the original 
seeds and the fi rst generation seed is given for each type (p. 
460-61). (8) The chemical composition of reddish-brown, 
yellow, and black varieties of soybeans (p. 469-70; data 
from M. Schroeder, Mach, and Caplan, published by F. 
Haberlandt). (9) Weight of 1,000 seeds for four generations 
grown out in Vienna. Original seeds: 81.5 to 105 gm. First 
generation: 110.5 to 154.5 gm. Second generation: 141.8 to 
163.6 gm. Third generation: 116.0 to 151.0 gm.
 Contents (continued), Part II. 6. The Soybean, by Count 
Heinrich Attems (p. 538-60): Soybean cultivation, time of 
planting, spacing of seeds, quantity of seeds, harvest, uses, 
and food preparations made from whole soybeans. Practical 
soybean culture trials on a grand scale, in the domain of the 
archduke Albert, an extract from a booklet by Edmond de 
Blaskovics titled “The Soybean, Its Culture, Use, and Value 
as Forage” (Vienna, 1880). Excerpts of six articles on soya 
from the Wiener Landwirthschaftliche Zeitung (Viennese 
Agricultural Journal) (Jan. 1879 to June 1880) (p. 548-54). 
Excerpts of ten articles on soya from the Oesterreichisches 
Landwirtschaftliches Wochenblatt (Austrian Agricultural 
Weekly) (March 1879 to Feb. 1880) (p. 554-59).
 7. The soybean in France (p. 561-76): History (starting 
with Buffon, who became director of the Jardin des Plantes 
[Royal Garden, also called Jardin du Roi] in 1739), varieties 
grown, cultivation, utilization (mainly as forage plant for 
livestock and as an oilseed for oil and meal), accessory uses 
(miso, Japanese-style soy sauce {shoyu}, Chinese-style soy 
sauce {tsiang-yeou}, Japanese-style tofu {tô-fu}, Chinese-
style tofu {téou-fou}, fermented black soybeans {téou-
che}, and soy coffee {café de Soja}, white fermented tofu 
{fromage blanc}, red fermented tofu {fromage rouge}, green 
vegetable soybeans {des graines fraîches, écossées encores 
vertes, comme le Haricot fl ageolet}, whole dry soybeans {les 
graines sèches comme le Haricot blanc ordinare}).
 8. Conclusion and tables showing French analyses of 
soybeans (p. 576-78). Appendixes (p. 579-96): Summaries of 
letters to the Society describing 27 cultural experiments with 
soybeans conducted during late 1880 at various locations 
in France, Switzerland and Algeria. (Note 3. Though the 
publication date of this appendix is given as Oct. 1880, some 
of the letters are dated as late as 21 Nov. 1880). Reprint of a 
2-page letter from Eugene Simon, former French consul in 
China, on soybean farming in China (p. 591-93). Reprint of 
a description by Eugene Simon, based on the description of a 
Chinese, of how tofu is made in China (p. 593-94). A French 
translation of a 1781 article by Isaac Titsingh on preparation 
of soy sauce in the Dutch East Indies [today’s Indonesia] 
(p. 594-95). And some information about soybeans from 
the ancient Chinese herbal Pên Ts’ao Kang Mu (p. 595). 

Reprints of 2 letters from Eugene Simon in China, on soya 
and tofu in China. French translation of a 1781 article by 
Isaac Titsingh on preparation of soy sauce. 
 Note 4. We fi nd it surprising that this superb work 
contains no illustrations of a soybean plant, or of any part 
of the plant, or of any foods made from soybeans; the only 
illustration (p. 569) is a cross section of an empty pit into 
which one could put a mixed silage that contained 20% 
soybean plants. The distance a-b is 3 meters; f-g is 2 meters; 
e-f is 0.5 meters; a-e is 1 meter; i-h is 0.4 meters.
 Note 5. This is the earliest French-language document 
seen (Nov. 2016) that uses the term Huile de Soya to refer to 
soybean oil.
 Note 6. This is the earliest document seen (March 
2001) that has a bibliography of more than 50 references 
concerning soybeans.
 Note 7. This is the earliest European-language document 
seen (Sept. 2004) that mentions the Japanese soybean types 
Nakata-mame or Okute mame.
 Note 8. This is the earliest French-language document 
seen (April 2012) that uses the term tsiang-yeou to refer to 
Chinese-style soy sauce. Address: France.

79. Kinch, Edward. 1880. Contributions to the agricultural 
chemistry of Japan. Transactions of the Asiatic Society of 
Japan 8(Part 3):369-415. Oct. See p. 392-93, 398-401, 413-
15. Reprinted in March 1907 as a monograph. [29 ref]
• Summary: “Of vegetable manure the principal are sea-
weed, the residues from different manufactures, e.g. rape 
cake, sesamum cake, cotton cake and other oil residues, as 
from camellia seeds, the residues from the manufacture of 
shôyu, ame [rice syrup], sake, shôchu, indigo etc.” (p. 392). 
[Note that soybean cake is not mentioned].
 “The oil cakes, ame kasu (malt dust, the residue from 
the manufacture of ame from rice, millet and malt of wheat 
or barley) and shôyu kasu [The residue from the manufacture 
of shoyu] are the most valuable. These manures should not 
be applied in quantity at the seed time in an unmixed state, 
owing to their fermenting and also attracting and harbouring 
insects, which attack the seeds and young plants.” Rape 
cake (Abura kasu) and Sesamum cake (Goma kasu) are also 
mentioned.
 There are original analyses (p. 393) of 6 samples 
of “Soy [sauce] residues, Shôyu kasu Residue from the 
manufacture of Shôyu from beans and wheat.” These vary 
over an extremely wide range. Nitrogen content ranges from 
1.27% to 5.20%, and ash is 0.57% to 11.53%.
 “Soy bean, sometimes called Japan pea, Glycine hispida 
(Moench) also known as Soja hispida: of this many varieties 
of different colour and size, etc. are met with, but as far as is 
known, they differ but little in composition. They are known 
collectively as Daidzu or O-mame; a common white round 
variety is known as Miso-mame and Shiro-mame; other 
names of varieties are Awo-mame, Kuro-mame, Ki-mame, 
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Ichiya-mame, Kurakake-mame and Korinza (p. 398).
 Note 1. This is the earliest English-language document 
seen (March 2008) which states clearly that the present 
scientifi c name of the Japan pea is Glycine hispida 
(Moench)–that is, the soybean. Actually, however, the 
correct scientifi c name since 1873 had been Glycine hispida 
(Maxim.)
 “This bean approaches more nearly in its proximate 
chemical composition to animal food than any other 
vegetable known. It contains about one-fi fth of its weight 
of fat and nearly two-fi fths of nitrogenous matter. It is 
extensively cultivated in the north of China and also grows 
in the Himalayas. In China it is compressed for the sake 
of its oil, and the residual cake is used for food and also 
extensively as a manure. In Japan it is used in the preparation 
of Shôyu, Tôfu, Miso and also of Yuba, and in these various 
forms enters to a considerable extent into the food of the 
nation, to which it is a most valuable contribution, supplying 
as it does the alimentary principles–albuminoids and fat–in 
which the staple food, rice, is defi cient: it also contains a 
much larger percentage of the necessary mineral matters 
than does rice. Of late years this bean has been grown 
experimentally in different parts of Germany, with success. 
The haulm and leaves which furnish a valuable fodder, and a 
variety is cultivated specially for that purpose and known as 
Kari-mame.
 “The composition of a sample of the white round variety 
known as Miso-mame was found to be: Water 11.32%, ash 
3.86%, fat 20.89%, albuminoids 37.75%, fi bre 2.00%, starch 
etc. 24.08%. Total: 100%” (p. 398). Note 2. This and each of 
the following nutritional analyses appear to be original, not 
cited from earlier sources.
 A table then contains an analysis of each of the 
following 4 products: Shiro-miso from Osaka, aka-miso from 
Osaka, to-fu [tofu], and kori to-fu [tofu]. The composition of 
aka-miso was found to be: Water 50.40%, ash 12.50% (incl. 
11.00% common salt), sugar 0.61%, nitrogenous matter 
10.08%, fi bre 8.25%, soluble carbohydrates 18.16%. Total: 
100%.
 The composition of to-fu was found to be: Water 
89.29%, ash 0.48%, fat 3.32%, nitrogenous matter 4.87%, 
fi bre -, soluble carbohydrates 2.04%. Total: 100%.
 The composition of kori to-fu was found to be: Water 
18.75%, ash 1.60%, fat 28.80%, nitrogenous matter 48.80%, 
fi bre -, soluble carbohydrates 2.05%. Total: 100%.
 There follows a discussion (p. 398-400) of foods that 
can be made the soy bean (miso, kôji, tôfu, kôri-dôfu, and 
shôyu or soy), and a description of how each is made. “Miso 
is made by mixing the boiled beans with Kôji (rice ferment 
used in sake brewing) in various proportions, and with more 
or less salt, and keeping the mixture in tubs in a cool place 
for about a month. It will be noticed [from the table above] 
that one variety contains much sugar, derived from the Kôji, 
and little salt, and the other much salt and little sugar.

 “Tôfu is made by pounding the soy beans after soaking 
in water, then straining through a sieve and boiling in water. 
The solution is fi ltered through cotton cloth and the residue 
pressed; the strained liquor, containing vegetable casein 
or legumin, is precipitated by brine. Nigari, formed by the 
deliquescence of common salt. The precipitate pressed and 
cut into cakes is tôfu.”
 Note 3. This is one of the earliest English-language 
documents seen (Jan. 2004) that uses the word “tofu.” This 
is the earliest document seen (Jan. 2004) that uses the word 
“cakes” in connection with tofu.
 Note 4. This is the earliest English-language document 
seen (Dec. 2020) that mentions “vegetable casein” in 
connection with soybeans or tofu, or that equates “vegetable 
casein” with “legumin” (the word Kinch used in 1879), the 
water soluble protein in soybeans that can be precipitated to 
make tofu.

“Kôri-dôfu is prepared from the above by freezing it 
and afterwards exposing to the sun, when, in the process 
of thawing, the greater quantity of the water is removed, 
leaving a horny spongy residue.
 Note 5. This is the 2nd earliest English-language 
document seen (April 2013) that mentions dried-frozen 
tofu, which it calls “kori to-fu” or kôri-dôfu. This is also 
the earliest document seen (April 2013) that uses the word 
“spongy” to describe the texture of dried-frozen tofu.
 “An example of shôyu or soy was found to have a 
specifi c gravity of 1.199 and to contain per litre: Total solid 
residue 359.88 grms., ash 195.16 grms., sugar 31.03 grms., 
nitrogenous matters 41.00 grms., free acid, expressed as 
acetic acid 6.20 grms. The ash is chiefl y common salt, but 
contains a quantity of phosphates derived from the mineral 
matter of the beans and kept in solution by the acetic acid 
formed.”
 “The [shoyu] mashings are removed to large vats and 
there kept for many months, usually twenty, and frequently 
for 3 or 5 years. The better qualities of shoyu are kept the 
longer times. It is found that the best soy is produced by 
mixing that kept for fi ve years with that kept for three years. 
After it has been kept a suffi ciently long time, it is strained 
through thick cotton bags and the residue pressed. Before 
fi ltering, honey is sometimes added in the proportion of 10 
kin to 1 koku of moromi or crude soy, in order to give it a 
sweet taste. Occasionally a sweet sake, ama-sake, prepared 
by taking, 1 koku of koji to 7 to of water and 1 to of steamed 
rice, mixing them together and steaming for two hours is 
added instead of honey. The residue obtained on pressing 
moromi is usually again mixed with salt and water, and 
pressed; this yields an inferior shoyu. Sometimes water is 
added to this second residue and it is again pressed. The 
residue fi rst obtained is sometimes used as food and the last 
residue as manure.
 “The Shoyu after straining is allow[ed] to settle for two 
days in large tanks, then drawn off and fi ltered; before sale 
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it is heated to incipient ebullition, otherwise it quickly goes 
bad.
 “The quantity of nitrogenous matter in solution in shoyu 
appears to increase with the length of time elapsing before 
fi ltering the moromi.”
 Note 6. Webster’s Dictionary defi nes ebullition as “the 
act, process, or state of boiling or bubbling up.”
 Also contains detailed information on and chemical 
composition of adzuki beans or shôdzu (Phaseolus radiatus), 
daikon, sea-weeds (incl. three types of Asakusa nori 
(Porphyra vulgaris), kobu (Laminaria saccharina) [konbu, 
which Thunberg and Kaempfer also discussed], wakame, 
arame or kokusai, awo-nori or ohashi-nori, hijiki, Irish 
moss or carrageen, tokoroten-gusa or agar agar, kanten or 
tokoroten, and funori), and sake.
 At the end of the article is the summary of a discussion. 
Professor Atkinson made some remarks about shôyu. He 
said that Mr. Isono, a graduate of the University of Tôkiyô, 
had made analyses of shôyu moromi at various periods (after 
3, 10, and 20 months), which are printed in full, together 
with an analysis of Kikkoman shoyu. “It was interesting to 
observe the disappearance of the glucose, and the gradual 
increase of the soluble nitrogen from the fi rst sample to the 
last. The greatest change took place between the third and 
the tenth months. but, after the removal of the greater part 
of the glucose and dextrin, converted into alcohol and lost 
by evaporation, very little alteration occurred, except in the 
color of the liquid, which became darker.”
 Note 7. This is one of the earliest English-language 
documents seen (May 1999) that contains an accurate 
description of miso; it also contains very early information 
on the composition of different types of miso.
 Note 8. This is the earliest English-language document 
seen (Nov. 2003) that uses the term “sesamum cake” to refer 
to sesame cake.
 Note 9. This is the 2nd earliest English-language 
document seen (April 2012) that uses the term “shôyu” to 
refer to soy sauce.
 Note 10. This is the earliest English-language document 
seen (July 2001) that contains the word “fi bre” in connection 
with soy beans. The fi bre content of one variety of soy bean 
and one miso variety are given.
 Note 11. This is the earliest English-language document 
seen (July 2003) that uses the Japanese word “Goma” to 
refer to “sesame.”
 Note 12. This is the earliest English-language document 
seen (April 2012) that contains the word “Kikkoman.”
 Note 13. This is the earliest English-language document 
seen (May 2012) that contains the term shôyu kasu (in 
italics, with diacritics) which it defi nes as “Residue from the 
manufacture of Shôyu from beans and wheat.” Address: Prof. 
of Chemistry, Imperial College of Agriculture, Komaba, 
Tôkiyô.

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

81. Unkin Zuihitsu (or Kumo Nishiki Zuihitsu) [Essays on 
clouds and tapestry]. 1880? Japan. Undated. [Jap]
• Summary: “Plant rice seedlings early and in 64 days 
they become yayoka-mai (8 x 8 day rice). From Koshu 
Takashima-gun they sent this rice to a wholesaler in Otsu, 
and he sent it to a place named Miso Choshinjo. There it was 
made into koji and brought to the Kinri palace (koyo), where 
it was made into amazake. They offered it to [term unknown] 
and later served it to [term unknown].”

82. 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. 
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 (Oct. 2021) 
that describes how to make koji on a commercial scale.
 Note 2. This is the earliest English-language document 
seen (Sept. 2001) 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 
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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 
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
(chamœcyparis 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.

83. 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). 
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 (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.

84. 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.
 “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-
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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.”
 Note 1. This is the earliest English-language document 
seen (March 2002) with the word koji in the title.
 Note 2. This is the earliest document seen (March 2002) 
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.

85. Gardener’s Monthly and Horticulturist. 1881. The soy 
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bean. 23(275):337. Nov.
• Summary: “This–the Soja hispida–has been under culture 
in American gardens ever since Commodore Perry’s 
memorable expedition to Japan. But no one seems to have 
known the use of it, and so it soon disappears, as, in the 
usual way of cooking it, any ordinary bean is better. Among 
Mr. Dreer’s Japan collection at the State Fair [probably 
Pennsylvania] we noted that it again appeared, and we are 
moved to give the following from the Gardener’s Chronicle, 
as showing how to use it:
 “’The greatest use to which the plant is put in China 
and Japan is in the preparation of soy [sauce] and of various 
kinds of food from the ripe seeds. The manufacture of 
shoyu, or soy, is thus described in a descriptive catalogue of 
agricultural products of Japan, exhibited at the late Sydney 
International Exhibition [Australia; held Oct. 1879]. Equal 
parts of beans and wheat are used; a small part of the wheat 
is mixed with koji, which is an alcoholic [sic] preparation 
from rice, and allowed to ferment; the remainder is roasted, 
and the beans are also roasted. The roasted beans and wheat 
are then mixed together with the fermenting wheat, placed 
in shallow wooden boxes, and kept for some days at a fi xed 
temperature in a warm chamber with thick walls, until the 
whole mass is covered with fungus. It is very important that 
the temperature of this chamber should be kept at the proper 
point. By these processes part of the starch of the wheat is 
converted into dextrine and sugar, and lactic acid and acetic 
acid are formed. It is then mixed with salt lye. The mashings 
are removed to large vats, and kept there for at least twenty 
months, but more often for three or fi ve years, the better 
qualities being those that are kept for the longer periods. The 
best soy is produced by mixing that kept for fi ve years with 
that kept for three years. After it has been kept a suffi ciently 
long time, it is strained through thick cotton bags, and the 
residue submitted to pressure. Before fi ltering, honey is 
sometimes added. The residue, after pressing, is again mixed 
with salt and water, and again pressed, the yield being soy 
of an inferior kind. Sometimes water is added to this second 
residue, and it is again pressed. The residue fi rst obtained is 
occasionally used as food, and the last residue as manure. 
(See Gardeners’ Chronicle, vol. xiii., new series, pp. 178, 
209, 242.)
 “’Shoyu, or soy, is a very important condiment; it is 
mixed with a great many kinds of food, and is produced 
and consumed in very large quantities. Regarding the use 
of the soy bean as a vegetable in Japan, the writer of the 
foregoing remarks on soy says: ‘It is the vegetable which 
approaches nearest in chemical composition to animal food 
(meat), containing, as it does, one-fi fth of its weight of fat, 
and often two-fi fths of nitrogenous matter. It is an extremely 
valuable adjunct to the food of a people who subsist so 
largely on a purely vegetable diet, of which the bulk is rice, 
so rich in heat producers–starch, and poor in fl esh formers–
albuminoids.’”

86. Oesterreichische Monatsschrift fuer den Orient (Vienna). 
1881. Die japanische Sojabohne als Nahrungsmittel [The 
Japanese soybean as a foodstuff]. 7(12):204-05. Dec. 15. [1 
ref. Ger]
• Summary: In the July issue of this periodical was 
information on the preparation of miso from soybeans. 
Additional information was sent by Dr. G. Wagener, our 
correspondent in Tokyo.
 Contains a detailed description of how to make miso 
(miszo). Soybeans are soaked for 12 hours until soft. The 
water is poured off and the beans are then cooked for 5 hours 
in fresh water. The thick, viscous, sweet-tasting cooking 
liquid is fi ltered off (using a basket) and the beans are 
mashed underfoot. To each 1.8 liters of beans are added 5.4 
liters of koji (made by the fermentation of rice), 5.4 liters of 
salt, and 1.8 liters of the cooking liquid. The combination is 
mixed and fi lled into vats, which are then covered with oiled-
paper (Oelpapier). This koji miso or white miso is ready 
after 10 days.
 A very delicious red (aka) miso is made without koji. In 
the countryside, miso is prepared in other ways and can be 
kept for 7-8 years.

87. Watanabe, Yoshinori. 1881. Kôji “ekisutorakuto” no 
denpun-kô oyobi komugi-ko ni kansuru karyoku shiken 
setsu [On the chemical test of koji extract on starch and 
wheat meal]. Tokyo Kagaku Kaishi (J. of the Tokyo Chemical 
Society) 2:74-103. [Jap]

88. 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).

89. Gilyaranskiy, V.P. 1882. Monografi ya Kitaiskago 
maslichnago gorokha “Soja hispida” [Monograph on Chinese 
oil-bearing pea plant Soja hispida]. Trudy Imperatorskago 
Vol’nago Ekonomicheskago Obshchestva, St. Petersburg 
(Transactions of the Imperial Free Economic Society) 
3(3):269-71. Nov.; 3(4):435-50. Dec. [10 ref. Rus]
• Summary: Part I (Nov.): Soybeans were introduced to 
Russia to increase the country’s food production. Discusses 
the nutritional value of soybeans. Haberlandt introduced the 
cultivation of soybeans to Europe, and his trials proved that 
soybeans could be successfully grown in various European 
countries. However Podoba was the fi rst who practically / 
experimentally proved the success of soybean in Europe. 
Podoba also installed a laboratory partner named Fein in 
southern Russia. The fi rst popularizer was A.V. Sovetov, who 
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initiated further projects and data collection.
 Gilyaranskiy began his work in 1881 when he received 
5 soybean seeds from his director, Nikolai Pavlovich 
Ill’inu, who also allowed Gilyaranskiy to use his equipment 
and laboratory. In 1880 the Asian Department of Foreign 
Ministry (of Russia) obtained soybean samples by demand. 
In the same year, crop information about soybeans was 
received from the Consulate.
 In the text, Gilyaranskiy then cites fi ve documents that 
were helpful to him in compiling this article: (1) Organov, N. 
1881. Soia ili maslichnyi gorokh (Soja hispida *) [Soybean 
or oil-bearing plant (Soja hispida *)]. Trudy Imperatorskago 
Vol’nago Ekonomicheskago Obshchestva, St. Petersburg 
(Scholarly Works of the Imperial Free Economical 
Society 1(2):184-198. Feb.; 1(3):304-325. March). (2) The 
publications of Dr. Bretschneider, who was on a mission to 
Peking. (3) La Planta Soja hispida, by Geerts, a report from 
a mission to Japan. Chapters 3 and 4 from Part 1; Chapters 4 
and 5 from Part 2 (translation from French), including much 
information about soy sauce and miso. (4) The famous book: 
Haberlandt, Friedrich. 1878. Die Sojabohne: Ergebnisse der 
Studien und Versuche ueber die Anbauwuerdigkeit dieser 
neu einzufuehrenden Culturpfl anze [The soybean: Results 
of studies and trials on the potential for growing this newly 
introduced crop plant]. Vienna, Austria-Hungary: Carl 
Gerold’s Sohn. ii + 119 p. (5) Oesterreichische Monatsschrift 
für den Orient (Vienna). 1881. Die japanische Sojabohne als 
Nahrungsmittel [The Japanese soybean as a source of food]. 
7(12):204-05. Dec. 15.
 Part II (Dec.): Chapter 1. Oil of soybean seeds (Maslo 
semian soi). Bretschneider discusses the taste and use 
of soybeans in Russia. Karl Brendt is mentioned again. 
Gilyaranskiy states: “My yield included 40 zolotnik (1 
zolotnik = 4.26 gm) of oil, produced from the variety of 
seeds received from Mr. Podoba. The oil was extracted using 
sulfuric ether. I had about 4 lb of soybeans, which I ground 
in a coffee mill. Then I immersed the fl our in ether in a test 
tube for 4-5 days. Almost all of the oil was extracted. I also 
extracted the oil using carbon bisulphide, but the yield was 
1.5% less than with sulfuric ether.
 “I also tried to extract the oil using petroleum ether, but 
again the yield was unsatisfactory. In addition, the petroleum 
ether dissociates from the soybean oil, thus changing the 
latter’s smell and taste. The product known as rigolen, which 
has a boiling point of 35ºC, would be the best solvent of all, 
it is impossible to obtain in St. Petersburg.
 “The oil I extracted using sulfuric ether had a clear, 
heavy yellow color, similar to olive oil in color and 
viscosity... however as time passes, under certain conditions, 
it becomes black in color.” Through his experiments, 
Gilyaranskiy proved that soybean oil contains nitrogen. Sato 
and his experiments are mentioned (p. 436-37).
 A table (p. 437-38) gives the percentage composition 
of soybean cake (water, protein, fat, nitrogen-free extract, 

cellulose, ash), with two columns based on the research 
of Völcker (1872) and J. Küehn (see Pott 1889, p. 490). 
Soybean oil cakes, known in English as “bean-cakes,” are an 
important export from the port of Newchwang to southern 
China, especially to Syamou (?). Discusses the price of 
soybeans.
 Chapter 2. Uses of soy sauce (in China, as well as 
Europe). Methods of preparing soy sauce are described 
in numerous Chinese and Japanese publications, but also 
in European publications such as: (1) Etude pratique du 
commerce d’exportation de la Chine, by N. Rondot (1848, 
Renard, p. 188). (2) Chinese Commercial Guide, by W. 
Williams (1863, Hong Kong, p. 139). (3) Newspaper article 
by K.A. Skachkov in Golos [Voice] (No. 72, 1882). The 
main ingredients used in making soy sauce are yellow 
soybeans (Soja hispida, Shiro-daizu or Teppo-mamé or 
Shoyu-mamé), wheat koji, salt, and water. A detailed 
description of the process is given. Amazake is sometimes 
added to soy sauce to give variation in the fl avor. Kinch’s 
analysis of Geerts’ data (p. 443) gives the relative density of 
soy sauce as 1.199. The density of soy sauce solids is 359.88 
gm/liter. A table (p. 443) gives the density (in gm/liter) of 
soy sauce constituents as follows: Ash 195.16. Sugars 31.03. 
Albumen 41.00. Acids 6.20.
 Chapter 3. Sauce miso or dai-dzu-ko. Describes seven 
different types of Japanese miso and how each is made: 
1. Original miso or shiro miso–white with little salt. 2. 
Chu-miso–very salty. 3. Aka-miso–red, prepared with koji. 
4. Nagoya-miso. 5. Kinzanji-miso–made with soybeans, 
eggplant and gingerroot. 6. Mugi-miso–made with barley and 
soybeans. 7. Kogane-miso–a type of aka-miso. A table (p. 
445) compares the nutritional composition of shiro-miso and 
aka-miso.
 Chapter 4. Tofu. Chinese name: doufu. English name: 
bean-curd. Japanese name: tofu. Yellow soybean varieties 
(Gogwatsu-mamé, Wase-mamé, and Natsu-mamé) are widely 
used in Japan to make tofu. A table (p. 447-48) gives the 
percentage composition of tofu, with two columns based on 
the research of Kinch (1880) and Geerts (1876). Tofu is seen 
as an excellent alternative for dairy cheeses.
 Chapter 5. Preparation and composition of dried-frozen 
tofu (kori-tofu) and other types of tofu (dried cheeses). A 
table gives the nutritional composition of kori-tofu (based on 
Kinch 1880). Also discusses agé-tofu, abura-tofu, and yuba. 
Describes the method for preparing yuba, which is eaten in 
soups in Japan. Several tables were summarized by Nikitin in 
Russian (1900) and German (1901).
 Note 1. This is the earliest Russian-language document 
seen (Oct. 2012) that mentions yuba.
 Note 2. This is the earliest Russian-language document 
seen (Oct. 2021) that mentions amazake. Address: Russia.

90. Okoshi, Narinori. 1883. A sketch of the fi sheries of Japan 
(Fisheries exhibition literature). London: William Clowes 
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and Sons, Ltd. 43 p. See p. 22, 24. Index. 22 cm.
• Summary: Section VI, titled “Fish cookery” (p. 22) begins: 
Cookery of fi sh is almost an art in Japan.” In the fi rst mode 
of preparing raw fi sh, “the fl esh of the fi sh is cut in thin slices 
and arranged on a plate very neatly in the form of waves,... 
and it is served with sauce (shoyu), mashed raw turnips 
[grated daikon], horse-radish [wasabi], and generally some 
fresh vegetables cut in small pieces and sea-weed.”
 “The most essential element of our cookery of either 
fi sh or vegetables is the sauce known here under the name 
of Japanese shoya, properly called shoyu, which is extracted 
from beans and koji; hard dried fi sh [katsuobushi] is also 
greatly used” (p. 24).
 Note 1. This paper was presented on 23 Oct. 1883 at 
the International Fisheries Exhibition, London. Also gives 
statistics on sea vegetables (p. 8-9, 11-12, 14).
 Note 2. This is the earliest English-language document 
seen (April 2012) that uses the word “shoya” or the term 
“Japanese shoya” to refer to shoyu or soy sauce. Address: 
Member of the Japanese Consulate in London [England].

91. International Health Exhibition, London. 1884. The 
Health Exhibition Literature. Vol. XVII. London: William 
Clowes and Sons, Ltd. 749 p.
• Summary: Also cited as: (1) “Catalogue of the exhibits 
of Japanese Food Products at the International Health and 
Education Exhibition, held in London, 1884.” (2) “Japan. 
International Health Exhibition A. Descriptive catalogue...” 
(3) “London, International Health Exhibition, London. 1884. 
The Health Exhibition Literature. Vol. XVII.”
 A map of the “International Health Exhibition, London, 
1884” (p. 537-38), which was held at the Royal Albert Hall 
in South Kensington, on Exhibition Road near the High 
St. Kensington Station; gives an overview of the hall and 
surrounding roads and railway stations. The title of the 
section related to food is “Japan. A descriptive catalogue 
of the exhibits sent by the sanitary bureau of the Japanese 
Home Department,” prepared under the direction of K. 
Nagai, Commissioner, and J. Murai, Assistant Commissioner. 
There follows a 2-page Introduction by Kiuichiro Nagai, 
dated Sept. 1884. Then a table of contents of fi ve groups; 
Group I is food. Then a table of Japanese weights and 
measures. Pages 545-71 begin: the “Descriptive catalogue.” 
Group I–Food. Detailed information and / or chemical 
analyses are given of the following: are given: (7) Soy bean 
(Glycine hispida) O-mame. (7A) Phaseolus radiatus. Adzuki. 
(192) Dried fruit of Lagenaria vulgaris–Kan-pio [kanpyo], 
cook with soy sauce. Mushroom (Agaricus campestris). 
Shii-take [Shiitake], cook with soy sauce. Kanten, vegetable 
isinglass, cook with soy sauce. Frozen konniaku [konnyaku]. 
Minoboshi daikon, cook with soy sauce. Fu, nama-fu, 
yaki-fu (plain, raw, and roasted wheat gluten). Kuzu starch. 
Buckwheat soba, cook with soy sauce. (203) Hijiki sea weed 
(Cystoseira species), cook with soy sauce. (204) Ogo sea 

weed (Gigartina sp.), cook with soy sauce. (205) Wakame 
sea weed (Alaria pinnatifi da), cook with soy sauce. (206) 
Agar-agar (Gelidium corneum. Tengusa). Use to make 
tokoroten or kanten. (207) Tangle (Laminaria japonica). 
Kombu [konbu]. (208) Laver, dried (Porphyra tenera). 
Asakusa-nori. (209) Awonori [Aonori], dried (Enteromorpha 
compressa).
 Page 560-61: (210) Frozen bean-curd. Kôri-tôfu. 
“Preparation.–It is made by steeping soy beans in water 
and then grinding them, after which the refuse is removed 
by boiling and dissolving it in a little oil. This refuse is 
called ‘Kiradzu’ [kirazu] or ‘Unohana.’ The liquid [soymilk] 
remaining after taking away such refuse is put into a 
kettle and again boiled. Upon the surface of the water [sic, 
soymilk] there forms a thin substance [fi lm] like wet paper; 
this is skimmed off and dried. It is called ‘Yuba’ (lit., bean-
curd skin), the taste of which is very agreeable. When it [the 
soymilk] begins to bubble up brine is sprinkled over it in 
order to stop the bubbles, and it is put into a special wooden 
box, then thrown into a cotton cloth bag and coagulated into 
long square shapes, which is bean-curd.”
 Three tables follow: (1) “Analysis of bean curd” [tofu]. 
(2) “Analysis of dried bean-curd” [dried frozen tofu]. (3) 
“Analysis of refuse of bean-curd” [okara].
 Note 1. In the description of making tofu (above), yuba 
is removed during the tofu-making process.
 Note 2. This is the earliest English-language document 
seen (June 2013) that uses the word “Unohana” or the term 
“refuse of bean-curd” to refer to okara.
 Page 561-62: (211) Yuba (Skin of bean curd; “Yuba is 
made during the process of making bean curd, and is a thin, 
yellow, transparent substance).”
 Note 3. This is the earliest English-language document 
seen (Oct. 2012) that uses the term “bean-curd skin or the 
term “Skin of bean curd” to refer to yuba.
 (213) Somen (Vermicelli), cook with shioyu (soy sauce).
 Note 4. This is the earliest English-language document 
seen (April 2012) that uses the term shioyu to refer to shoyu / 
soy sauce.
 (228) Umeboshi (Salted and dried plums). (229) Miso (a 
fermented substance made from soy beans and yeast [koji]). 
Miso-ai, Sansho-miso, shoga-miso, wasabi-miso, togarishi-
miso, goma-miso [sesame miso], keshi-miso, katsuwo-miso 
[katsuo-miso]. (229a) Konomono [Kô-no-mono] (Vegetables 
pickled in fermenting mixture of bran and salt (incl. 
Nukamiso-dzuke ([Nukamiso-zuke] pickled in salt and bran), 
Takuwan-dzuke (Takuan-zuke; daikon radishes pickled in 
salt and bran), Shiwodzuke ([Shiozuke] salt-pickled), Shio-
oshi (salted and pressed), Kasudzuke ([Kasuzuke] pickled in 
sake residue), Misodzuke (Misozuke; pickled in miso), &c.)). 
Takuwandzuke [Takuanzuke; Takuan pickles]. (229b) Kasu-
zuke (mentions miso soup). (230-35) Shoyu (Soy) and how 
it is made [p. 21 of section]. Chemical analysis of Kikkoman 
shoyu. Eight chief brands of shoyu. (236) Mirin (a kind of 
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sweet liquor), with koji. Sembei [senbei], with miso. (242) 
Yokan, three varieties. (246) Midzu-ame [mizuame]. Frozen 
mochi.
 Class III–Prepared animal substances. Dried cod fi sh, 
cooked with soy [sauce]. Beef tsukudani, cooked with soy 
[sauce].
 Note 5. This is the earliest English-language document 
seen (June 2013) that contains the word “tsukudani.”
 Class IV. Beverages. Sake (wine), made with koji 
(yeast). “Koji (yeast) is used for brewing Sake in Japan, 
almost like malt used for brewing beer in western 
countries,...”
 Class VI. Cookery practically demonstrated. Nippon 
Ryoriya (Japanese restaurant), incl. misoshiru (miso soup), 
and konomono. Address: England.

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

fact, the soybean is used to make cheese [tofu] in Japan.”
 A detailed description of the process for making soy 
sauce is then given.
 Note 1. This is the earliest German-language document 
seen (April 2012) that uses the term Sojasauce to refer to soy 
sauce.
 Note 2. Breslau is the German name for Wroclaw, a city 
in southwest Poland. Address: Prof., Dr.

93. 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].

94. 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).

95. Hepburn, James Curtis. 1886. A Japanese-English and 
English-Japanese dictionary. 3rd ed. Tokyo: Z.P. Maruya & 
Co., Limited. Yokohama, Shanghai, Hongkong & Singapore: 
Kelly & Walsh, Limited. London: Trübner & Co. 962 p. 22 
cm.
• Summary: “During the fourteen years which have elapsed 
since the publication of the last edition of this Dictionary 
[in 1867], the Author has kept it constantly before him, 
correcting errors, improving and enlarging the defi nitions, 
and adding new words and illustrations, according as his 
time and other important engagements allowed him. But 
owing to the amazing changes and rapid advancement of 
the Japanese in every department, he has found it diffi cult to 
keep pace with the corresponding advance of the language in 
the increase of its vocabulary. He has endeavored, however, 
to collect these words, examine, classify and defi ne them. 
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Many, no doubt, have escaped his notice. Still there is an 
addition of more than ten thousand words to the Japanese 
and English part.”
 New soy-related defi nitions in this edition, not found in 
or changed from the 1867 edition: Aburage: Anything fried 
in oil or grease, especially fried tofu. [fried tofu].
 Amazake: Sweet sake, a kind of drink made of 
fermented rice.
 Azuki: A small red bean, Phaseolus radiatus. Daizu: A 
kind of large white bean, Soja hispida.
 Hiriôzu: A kind of food made of tôfu fried in oil.
 Note 1. This is the earliest document seen (Nov. 2014) 
that contains the word Hiriôzu (written exactly like this). 
It refers to Kyoto-style deep-fried tofu treasure balls. It is 
also the earliest document seen (Nov. 2014) that contains a 
traditional Asian meat alternative made from deep-fried tofu.
 Kinako: A fl our made of beans.
 Kirazu: The refuse of beans left in making tôfu [okara].
 Note 2. This is the earliest English-language document 
seen (June 2013) that uses the word “Kirazu” [not Kiradzu] 
to refer to what is now called “okara” or “soy pulp.”
 Koji: Barm or yeast made by the fermentation of rice or 
barley in the process of making sake or soy [sauce].
 Miso: A kind of sauce made of beans, wheat and salt. 
Miso wo suru: To rub miso in a mortar.
 Sake: A fermented liquor brewed from rice. Sake wo 
kamosu: To brew sake. Sake ni yô: To be drunk. Sake no uye 
ga warui hito: One who behaves disorderly because of drink. 
Sake ni oboreru: To be addicted to drink [alcohol].
 Shoyu: Soy, a kind of sauce made of fermented wheat 
and beans. Syn. [Synonym]: Shitaji.
 Tamari: Soy, shôyu. Note 3. This is the earliest English-
language document seen (April 2012) that uses the word 
“Tamari” to refer to a type of Japanese soy sauce,
 Tofu: A kind of food made of beans, bean curd.
 Unohana: The Deutzia scabra; also refuse of beans 
[okara] from making tofu. Yuba: A kind of food made of 
beans, the skin of bean curd.
 Terms listed unchanged from the 1867 edition include 
Natto, and Yu-dofu.
 No listing is given for: Daitokuji natto, Edamame 
[Yedamame], Hamanatto, or Okara.
 The “English and Japanese dictionary,” which starts on 
page 771-73, contains the most important English words 
with numerous examples. Included are: Bean: Mame. Spec. 
Azuki, sora-mame, daizu, endo, ingen, sasage. Bean pod: 
Mame no saya. Bean curd: Tôfu.
 Soy: Shôyu.
 Note: This is the earliest English-language document 
seen (Oct. 2021) that uses the word Azuki to refer to azuki 
beans. Address: M.D., LL.D., Yokohama, Japan [American 
physician, translator, educator and lay Christian missionary].

96. Rein, Johann Justus. 1886. Japan: Nach Reisen und 

Studien, im Auftrage der Koeniglich Preussischen Regierung 
dargestellt [Japan: Travels and researches undertaken at the 
cost of the Prussian government. Vol. II.]. Leipzig, Germany: 
Verlag von Wilhelm Engelmann. 679 p. See p. 5, 65-70, 
123-27, 185, 649. Illust. Indexes (1 German and Latin, 1 
Japanese). 2nd ed. 1905. [9 ref. Ger]
• Summary: A superb book, showing the high German art 
of studying other cultures. The many illustrations are either 
beautiful wood engravings (Holzschnitte), real photographs, 
or actual samples of paper or textiles (glued in). In the 
chapter on “Food plants” (Nährpfl anzen), the following is 
a partial contents of the section on “Pulse or leguminous 
plants” (Hülsenfrüchte oder Leguminosen, p. 65-71): 
Introduction to crops cultivated in Japan. 1. The ground-nut 
and ground-nut oil. 2. The soybean: “Among the pulse of 
Japan (and not the less of China), the soy-bean ranks fi rst 
in extent, variety of use, and value; and chemical analyses 
prove the empirical judgment is well founded. In point of 
nutriment, the soy-bean is of all vegetables the nearest to 
meat. It contains nearly two-fi fths of its weight in legumin 
rich in nitrogen, and nearly one-sixth in fat. The soy-bean is 
to the inhabitants of Japan what their garbanzos (chick-peas) 
are to the Spanish, and their feijao preto (black beans) to 
the Brazilians. The author then describes the characteristics 
of the soy-bean, the work of Haberlandt with soy-beans in 
Austria, and the yields that he and his co-workers obtained.
 “In Japan the varieties of soy-bean are distinguished–
according to colour, as white (more properly yellowish), 
black, brownish red, green, and spotted; according to 
duration of growth [maturity] as early-ripening, middle-
ripening, and late-ripening; according to form, as spherical, 
ellipsoidal, kidney-shaped, and compressed laterally; and 
according to use, as to those which serve primarily in making 
Shôyu (soy), Tôfu (bean-cheese), and Miso (a sort of sauce), 
and those eaten in any plain shape.”
 Soy-bean varieties in Japan include: 1. “White (pea-
yellow) soy-beans, Japanese Shiro-mame or Haku-daidzu. To 
this division belongs an early-ripening sort with very small 
seeds, called Goguwatsu-mame [Go-gatsu], or ‘fi ve-months-
kind,’ because it ripens in the fi fth month of the old Japanese 
calendar, our July; also another small-seeded, early-ripening 
variety, the Wase-mame or Natsu-mame, that is, early and 
summer-bean. These two are also called Tôfu-mame, because 
they are used chiefl y in making Tôfu. Another sort serves to 
produce Miso. It is called Nakate-mame, ‘middle-late bean,’ 
its time of maturity occurring half-way between that of the 
early and late kinds. Its seeds are round and somewhat larger. 
The late ripening varieties, Okute-mame (late-bean), Maru-
mame (bullet-bean), and Teppô-mame (gun-bean), or Aki-
mame (autumn-bean) have, as their names indicate, mostly 
bullet-shaped seeds, which become harder and larger than the 
early ones. The variety last named is used in making Shôyu, 
while Maru-mame is valuable as horse-feed.
 2. Black soy-beans, Japanese Kuro-mame or Koku-
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daidzu. These are eaten boiled with sugar, as an entrée, or 
as a relish to rice. There is a middle-late sub-species, with 
round, elliptical seeds, Kuro-mame, in short, and another like 
it with big, bullet-shaped beans is called Kuro-teppô-mame. 
And again there is a late-ripening sort with fl at, elliptical 
seeds under several names.
 3. Brown soy-beans, Japanese Katsu-daizu (thirsty soy-
bean) are much less grown than the white and black sub-
species, and are used like the latter. They are distinguished as 
Aka-mame, red soy-beans, round, reddish-brown in colour, 
in different varieties, and Cha-mame, tea beans, three light-
brown sorts of small extent and signifi cance.
 4. Greenish or bluish green soy-beans, Japanese 
Ao-mame or Sei-daizu, are eaten mostly boiled and with 
sugar, like the black and brown-red varieties. And, with the 
brownish sorts, they are much less widely grown than the 
black and yellowish. The Japanese distinguish the following 
sub-species of Aö-mame [sic, Ao-mame]:–(a) Sei-hito,–
epidermis green, inside a whitish yellow. (b) Nikuri-sei,–
greenish throughout. Both sub-varieties run from roundish-
ellipsoidal to a bullet roundness, are of medium size, and 
remind one of green peas. (c) Kage-mame, with pale green, 
round beans. 5. Speckled soy-beans, Japanese Fuiri-mame 
or Han-daidzu. This group is not important. Its cultivation is 
confi ned to a small area, in a few provinces. Its sub-varieties 
are known as:–(a) Kuro-kura-kake-mame, with a black spot 
on the saddle (eye), otherwise greenish; fl at and with the 
outline of an egg. (b) Aka-kura-kake-mame, with a brown 
spot on the saddle (eye), otherwise yellowish-green, fl at and 
drawn out long. (c) Fuiri-mame or Udzura-mame, speckled 
or spotted soy-bean, yellowish-green with many dark fl ecks. 
A rare variety, grown only in a few places, especially in 
Harima.
 “Early-ripening soy-beans are sown as early as April 
in Southern Japan, in Central Japan during May. Those that 
ripen in autumn need much more warmth, and are sown, 
as a rule, one month later... Late-ripening Daidzu is also a 
favourite for planting along the edge of fi elds and on the 
new-built dykes of rice-fi elds.”
 Returning to the work of Haberlandt: “At the end of his 
above-mentioned treatise, Haberlandt summed up in fi ve 
noteworthy propositions, the results of his experiments with 
the soy-bean and of its chemical analysis. His conclusions 
are as follows:
 “(a) The acclimatization of the early-ripening sorts, 
particularly those with yellow and reddish brown seeds, 
appeared to have fully succeeded in Central Europe.
 “(b) The seeds obtained were larger, heavier, and 
handsomer than those from Eastern Asia, the chemical 
composition, however, remaining unchanged.
 “(c) The soy-plant resists light spring frosts better than 
our young beans, and endures greater dryness in summer 
than most leguminous plants, though otherwise much like 
other kinds of beans.

 “(d) It is distinguished by heavy crops, besides 
furnishing, in its stems and leaves, either green or dried, a 
nourishing feed, of which cattle are very fond.
 “(e) In their high percentage of protein and fat, they far 
excel all other pulse in nutritive quality; and when properly 
prepared are second to none in fl avour.
 “After such favourable judgments, it might have been 
expected that the soy-bean, at least in the warmer regions 
of the Austro-Hungarian monarchy, would soon become 
popular and generally cultivated. The result, however, was 
quite otherwise. The hopes which he had aroused in behalf 
of this plant seem to have disappeared with Haberlandt, who 
died in 1878.
 3. Azuki beans (many varieties are named and 
described).
 Two tables (p. 73-74) show the following: (1) Analysis 
of 10 different numbered samples of soybeans, empty pods, 
and straw and leaves. Eight are from Haberlandt’s book Die 
Sojabohne [The Soybean] (1878), two are from Caplan, 
and one each from Mach, Senff, Levallois, and Kinch. (2) 
Comparative composition of 9 different legumes, including 
soybeans, azuki beans, common peas, broad beans / faba 
beans, lentils, yellow lupins, and peanuts. The soybean has 
by far the most crude protein, is second in fat (after peanuts), 
and is average in (minerals).
 Foods made from soybeans (p. 123-27): Shoyu (Shôyû, 
die japanische Bohnensauce, auch Soja). Miso (made with 
rice koji [Kôji oder fermentierender Reis]). Tofu (Tôfu, 
Bohnenkäse, made with Shio-no-nigari (Salzbitter)) incl. 
dried-frozen tofu (Kori-tôfu, gefrorener oder Eis-Tôfu).
 “Kori-tôfu, frozen or ice-Tôfu, is the spongy, horn-like 
substance that remains when common Tôfu is allowed to 
freeze and then thawed and dried in the sun, thus getting 
rid of most of its water. By Yuba [Yuba] is meant a third 
preparation, consisting of brownish, tough skins (Häuten), 
made by boiling the dissolved legumine of the Tôfu-process, 
with the addition of some wood-ashes, and then taking away 
in succession the skins that rise” (p. 126-27; see Rein 1889).
 Note 1. This is the earliest German-language document 
seen (Oct. 2012) that contains the word Yuba.
 The section on “Oil plants and their products” (p. 176-
89) gives details on 13 plants and the oil obtained from them, 
including: 1. Rapeseed oil. 2. Mustard oil. 3. Camellia oil. 
4. Cottonseed oil. 5. Peanut oil. 6. Sesame oil. 7. Perilla oil 
(Perilla ocymoides). 11. Hempseed oil. Soybean oil is not 
one of these. However a table (p. 185) gives the average 
composition of various Japanese oilseeds (Source: E. Wolff 
et al.; Ollech 1884): Rapeseed, peanuts, cottonseed, sesame 
(brown and white), hemp seeds, shelled beech-nuts, and 
soybeans.
 Note 2. Volume 1 was published in 1881. The title of 
volume 2 is Land-und Forstwirtschaft, Industrie und Handel. 
Johann Justus Rein lived 1835-1918.
 Note 3. This is the earliest German-language document 
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seen (April 2013) that uses the term “kori-tôfu,” or 
“gefrorener Tôfu,” or “Eis Tôfu” to refer to dried-frozen 
tofu.
 Note 4. Also discusses: Ame, midzu-ame, and barley 
malt syrup (p. 121-22). Fu, or baked wheat gluten cakes. 
Hemp, hempseed, and hempseed oil (p. 88, 177, 184-85). 
Kudzu (p. 75, 199, 217). Peanuts and peanut oil (p. 176-81, 
185). Sea-weeds–especially marine algae (p. 93-96). Sesame 
seeds and oil (p. 88, 176-78, 181-82, 185). Address: Prof. of 
Geography, Univ. of Bonn, Germany.

97. Tsuboi, Jiro. 1887. Chichû tansan no setsu: Tsuki 
kôji-muro jikken [On the underground carbonic acids: 
Experiment in the koji incubation room]. Tokyo Igakkai 
Zasshi (J. of the Tokyo Medical Society) 1(2):78-82. May. 
[Jap]*
• Summary: Note: The German-language title of this 
article is given as: Ueber die unterirdische Kohlensaeure. 
Experiment in der kôji-kammer.

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

Oshima (1905).
Vegetarian Messenger (May 1888, p. 127-28), in 

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

99. Kellner, O.J. 1887. Zusammensetzung Japanischer 
landwirthschaftlicher und technischer Producte und 
Materialien [Composition of Japanese agricultural and 
technical products and materials]. Mittheilungen der 
Deutschen Gesellschaft fuer Natur- und Voelkerkunde 
Ostasiens in Tokio (Yokohama) 4(35):205-22. Sept. See p. 
205, 208-09. [Ger]
• Summary: The introduction (p. 1) contains a list of 
publications on agricultural chemistry and chemical 
nutritional physiology published by this laboratory under Dr. 
Kellner’s direction. These include investigations of seeds, 
hay, straw, manures, and technical products (alcoholic drinks 
and shoyu).
 A large table (p. 208, probably based on Kellner’s 
research) gives the German name, botanical name, Japanese 
name, and nutritional composition of 12 leguminous seeds 
and oilseeds (on a dry-weight basis, plus their ash), including 
soybeans (Sojabohne, Soja hispida, daizu), shelled peanuts 
(Erdnuss, Arachis hypogaea, Nankin mame), and sesame 
seeds (Sesam, Sesamum orientale, goma).
 A discussion of the soybean (p. 209) notes that it is 
widely cultivated in Japan. In actuality, the soybean is also 
used to produce similar products, as milk is elsewhere. 
Surprisingly few of these beans were consumed directly, 
as they were preferably used for the preparation of tofu 
(Bohnenkäse), miso, and shoyu sauce.
 A small table gives the nutritional composition of three 
additional soybean varieties that are suited for commercial 
shoyu production (Shoyufabrikation). They all contain less 
protein and more fat than the soybean from the previous 
large table. Phaseolus radiatus [azuki bean] is also 
mentioned
 Another large table (p. 215) gives the German name, 
botanical name, Japanese name, and nutritional composition 
of 12 plants purchased at a market in Tokyo, including: 
kuzu (-, Pueraria Thunbergiana, kudzu), peanuts (Erdnuss, 
Arachis hypogaea, Tojin-mame), and soybeans (Sojabohne, 
Soja hispida, kari mame). The soybeans contain 13.67% 
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water. Their dry matter contains 18.11% raw protein, 3.07% 
ether extract [crude oil], 39.16% crude fi ber, etc.
 Other large tables gives the composition of kudzu 
(Pueraria Thunbergiana, p. 217), kombu (Laminaria 
japonica, p. 219), okara (Tofukuchen, Tofurückstände, p. 
221), and various alcoholic beverages (p. 221, including sake 
{made from koji}, mirin, shirosake (white sake), white Kofu 
wine, and Sakurada beer brewed in Tokyo). A small table (p. 
221) gives a nutritional analysis of three samples of shoyu, 
including the specifi c gravity (density relative to water), 
dry matter, organic matter, ash, and acid (as acetic acid). 
Address: PhD, Tokyo.

100. Weekly Wisconsin (The) (Milwaukee, Wisconsin). 1887. 
The manufacture of Japan soy. Dec. 24. p. 7, col. 2.
• Summary: “At a recent meeting of German chemists a Mr. 
Erich communicated a paper on the preparation of Japan soy 
[sauce], a product of which the details of manufacture are as 
yet imperfectly known. Soy has been manufactured in Japan 
for over a thousand years, and forms a very considerable 
article of consumption in that country and throughout 
the East. There are many factories of the condiment in 
the country, one of the largest being at Tokio, where 
considerably over 1,000,000 gallons are specially prepared 
for export every year. The principal ingredients known to be 
used in the manufacture of soy are a very hard, long-awned 
variety of barley, common salt, soya beans (Dolichos soya), 
a specially prepared ferment [koji], and water. The soy beans 
are roasted like coffee, the barley is partly roasted and partly 
malted. The roasted parts of the barley and the beans are 
soaked in cold water, cooled, and preserved by the addition 
of a liberal dose of common salt. To this are added fi rst a 
diastaste [sic] solution, and afterwards a specially prepared 
ferment, which causes an extremely show fermentation, but 
without any considerable formation of carbonic dioxide or 
alcohol. The degree of strength of the soy depends upon the 
time used in the process of manufacture which varies from 
one to three years. If kept cool and out of the light, soy can 
be kept good for a very long time, but the action of light and 
free access of air cause fermentation.”

101. Hepburn, James C. 1887. A Japanese-English and 
English-Japanese dictionary. Abridged by the author. Second 
edition. Revised and enlarged. Tokyo: Z.P. Maruya & Co., 
Limited. Yokohama: Kelly & Walsh, Limited. London: 
Truebner & Co. vi + 330 + 962 p. 16 cm.
• Summary: Soy-related defi nitions include: Dengaku: A 
kind of food made of baked tôfu.
 Go: [Soy] Beans mashed into paste for making tôfu; also 
used by dyers to limit colors. Mame no go: [Soy] bean paste.
 Go-koku [Gokoku]: The fi ve cereals–wheat, rice, millet, 
beans, and sorghum.
 Hitashi-mono [Hitashimono]: Beans or vegetables 
boiled or steeped in shôyu [shoyu].

 Irimame: Parched peas [sic, parched soybeans = 
soynuts].
 Kirazu: The refuse of beans left in making tôfu.
 Mamemaki: The ceremony of scattering parched beans 
[parched soybeans] about to drive out evil spirits on the last 
evening of the old [lunar] year.
 Toshi-koshi [Toshikoshi]: The crossing from the old to 
the new year; the ceremonies observed on the last day of the 
year,... when parched beans [parched soybeans] are scattered 
after sundown to drive off noxious infl uences and evil spirits. 
The parched beans used this evening, if kept and eaten when 
the fi rst thunder of the new year is heard, are supposed to 
protect against lightning.
 Note 1. This is the 2nd earliest English-language 
document seen (Dec. 2012) that uses the term “parched soy 
beans” to refer to soynuts / irimame.
 Tsui-na (oni yarai): The ceremony of driving evil spirits 
out of the house by scattering parched [soy] beans about on 
the last evening of the old year.
 Note 2. This is the earliest English-language document 
seen (Dec. 2012) that uses the term Tsui-na in connection 
with Setsubun and the ceremony scattering of roasted 
soybeans in Japan.
 Yô-kan [yokan]: A kind of confectionery made of sugar 
and [azuki] beans.
 Yuba: A kind of food made of beans.
 James Curtis Hepburn lived 1815-1911. Address: 
M.D., LL.D., Tokyo, Japan [American physician, translator, 
educator and lay Christian missionary].

102. Neue Freie Presse (Vienna). 1888. Landwirtschafl iche 
Zeitung: Die Sojabohne [The soybean]. No. 8618. Aug. 21. 
p. 4, cols. 1-2. Evening edition. [Ger]
• Summary: Note: Describes the importance of soy 
sauce and describes the trials conducted by Haberlandt. 
Summarizes a Japanese publication about the main products 
made from soybeans (miso, soy sauce, tofu) and encourages 
further trials in Austria.
 Through active trade relations and as a result of the 
high level of culture of the imperial state of Japan becoming 
known, our attention was also drawn in particular to the 
products of agriculture there. The Vienna World Exhibition 
of 1873 brought to view a rich collection of Japanese seeds, 
among which was also a species of bean which plays a big 
role in the economic life of the Japanese people. Professor 
Haberlandt recognized the high value of this species of 
bean and recommended detailed agronomic trials with the 
soybean. This suggestion was followed in many locations, 
and manifold agronomic trials were set up with the seeds that 
were made available. Some yielded very favorable successes, 
but for the most part our climatic conditions prevented the 
full yield in that a part of the seeds did not reach maturity. 
The assessment of the seeds that were obtained in any case 
did not correspond to the extreme expectations that were 
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linked to this new cultivated plant. It is possible that a part 
of the failure of the culture of Soja hispida is to be traced 
back to the fact that the correct type of seeds were not used, 
that is, the kind that specially corresponds to our climatic 
conditions. Since that time, things have become quiet. 
Few have paid attention to that once so very much lauded 
cultivated plant, and it has not been seldom that the reports 
about its great capability for yields in its home country of 
Japan caused the unbelieving shaking of heads by local 
farmers who in no way achieved those high yields as their 
comrades of the same profession in Japan.
 What was undisputed, though, was the fact that the 
delicatessen shops brought the much sought-after soy sauces 
on the market which, in particular in England and in part also 
in Northern Germany, etc., sold at high prices. Soy sauces 
lend all roasted meats an especially piquant fl avor that is 
beloved of many. The production of this fl avorful side dish 
is unknown with us, and Japan fi lls this demand for the most 
part alone. The soybeans that are grown here found use less 
as a food for people than in a coarsely ground state as a 
concentrated feed for our pets, and it is believed for the most 
part that the soy sauces or extracts that are known would be 
produced from other products and only carry the same name 
or a similar one as the cited species of bean.
 H. Foukouba [sic–Hayato Fukuba], attaché in the 
Japanese Ministry of Agriculture, recently published in 
the Journal de l’Agriculture a description of the culture 
of soybeans and the production of the valuable products 
from soybeans which has earned the attention of our circle 
of experts. It may perhaps lead to the avoidance of the 
failures of the earlier agronomic trials and enrich our local 
agriculture by a valuable cultivated plant.
 We follow the essay by the Japanese expert below.
 The production of the soybean is of the greatest 
signifi cance for the people of Japan, because the soybean 
provides the predominant part of the nutrition for the 
inhabitants of the country. The soybean is planted in all 
areas. Numerous varieties exist. The total production of 
Japan reaches approximately 4.7 million hectoliters of 
soybeans every year with a gross value of 56.4 million 
francs. The yield per hectare reaches 30 to 40 hectoliters in 
the best case. Even though the soybean gets along on nearly 
all types of soil, it in general prefers dry and heavy soils; 
aside from that, there are varieties which, on the other hand, 
thrive only in very wet soils.
 The culture of the soybean does not require any special 
efforts. Once the rye or the barley harvest has ended–
approximately in the fi rst half of the month of June–the 
fi eld is set up in such a way that furrows are drawn that are 
about 60 to 70 centimeters wide. The seeds are then planted 
at a distance of 20 to 30 centimeters on the ridge of these 
furrows. With sowing, it is to be strived for to improve the 
soil around the seeds by a special fertilizing. The fertilizer 
that is used for this consists of the ash of rice straw and 

fi nely pulverized dried sardines (or other small fi sh). Once 
the seeds have sprouted and the cotyledons have developed, 
then the weeds are removed (hoed), and the harvest can then 
take place in October or November.
 The most varied kinds of seeds exist: white, black, gray, 
green, red, yellow, etc. The most widespread is a round type 
about the size of a pea and the color of our lentil.
 If the soybean sprouts foliage too vigorously and sets 
too many leaves, then the plant is defoliated in part. The 
dried leaves form an excellent fodder for horses.
 The soybean serves fi rst and foremost for the production 
of the following products: 1. miso (Misso), 2. shoyu (Shio-
niu), and 3. tofu (Tofou). The bean itself serves as horse 
fodder or as fertilizer in areas where the fi sh fertilizer that 
was mentioned earlier is not available. The soybean may 
perhaps be the richest in nitrogen among all types of seeds. 
From what we have heard, an edible oil is also obtained from 
the soybean in China, but a processing of that kind is not 
known in Japan.
 Let us turn to the method of production from soybeans 
of the three products that were mentioned earlier.
 Miso is produced in large quantities as a general food. 
The ripe soy seeds are boiled in water for approximately 
two hours and then allowed to dry on a very fi ne sieve 
(Haarsieb). After that, the beans are mixed with salt and 
with koji (Koji) (a curious Japanese fermenting agent 
(Gährstoff–sic, Gärstoff)). The mixture is then ground in 
a wooden mortar until a sort of dough results from it. This 
dough is placed in a cask; over the course of a few days, 
the fermentation is complete and the mixture is ready to 
be consumed. This food may only be conserved for a short 
period of time; it is usually eaten in the form of soup.
 Shoyu is just as common and is often produced in 
even larger quantities than miso. In Japan, it often takes the 
place of salt. In order to produce shoyu, the soybeans are 
roasted and then ground by means of a very curious mill 
that is generally common in Japan. The mill consists of two 
millstones, of which one is fi xed and the other movable. The 
meal that is obtained in that way is collected and boiled. 
Then a certain amount of this meal is mixed in water with 
salt and koji, and after a little while, a liquid is obtained from 
the mixing container that is approximately the color of coffee 
which in fact forms this shoyu. This extremely salty tasting 
broth replaces salt in a very advantageous way. For some 
time now, shoyu has been very popular on English, Dutch, 
and German tables. (Therefore, the highly expensive soy 
sauces are nothing other than this tasty side dish.)
 Tofu has to be prepared fresh every day, since it only 
stays fresh for a short time. The beans are soaked in water 
for twenty-four hours so that they soften. After this period of 
time, they are left to drain, whereupon they are pressed, with 
which lukewarm water is used to help. The mush is pressed 
through a linen sheet. To the liquid that is obtained from this 
is added a little Epsom salt (magnesium sulfate). A whitish 
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precipitate forms which bears a great similarity to cheese. 
This food is enjoyed with the help of special sauces.
 In the opinion of the cited Japanese expert, in Europe 
this so useful food is currently used for the most part for the 
production of soaps or as a coffee surrogate.
 According to the aforementioned explanations, it may be 
recommended to once again set about with the trials with the 
cultivation of soy and perhaps to use those varieties for this 
which are grown in the mountainous northern parts of Japan. 
These may also provide good yields within our climes–the 
same as in Japan–if care is taken with heavy fertilizing, in 
particular with nitrogen-rich fertilizing. If we are also able 
to evaluate the proposed products made from the soybean 
not just from our own experience, then that would at any rate 
be worth the test, since the Japanese, too, know full well to 
distinguish that which is good and tasty.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

103. Ichikawa, Yoshio. 1888. A new pocket dictionary of the 
English and Japanese languages. New edition. Yokohama, 
Japan: Seishi-Bunsha Printing Offi ce. 907 p. 15 cm. [Eng; 
jap]
• Summary:  The basic structure for each entry is: (1) 
The word, romanized, with the fi rst letter capitalized and 
diacritical marks included. (2) The Chinese / Japanese 
characters (kanji, hiragana, katakana). (3) The “part 
of speech” (e.g. noun, verb, adjective, etc.). (4) A brief 
defi nition. In the following 3Cc = 3 Chinese characters are 
given
 Soy-related words:
 Abura-age. 2 Cc, 2 Cc, n. A thin piece of tôfu fried in 
oil.
 Hiryôzu, 3 Cc, n. A kind of food made of tôfu fried in 
oil.
 Daizu, 2 Cc, n. A kind of large white bean, Soja hispida.
 Kinako, 2 Cc, 3 Cc, n. A [soy] bean fl our.
 Kirazu, 3 Cc, n. The refuse of beans left in making tôfu.
 Kôji, 1 Cc, n. Barm or yeast, made by the fermentation 
of rice or barley in the process of making sake and soy.
 Mame, 1 Cc, 1 Cc, n. A bean, pea. Mame no saya, bean-
pod; mame no ko, [soy] bean fl our; irimame, parched beans.
 Mamemaki, 2 Cc, 2 Cc, The ceremony of scattering 
parched [soy] beans about the rooms of a house to drive out 
evil spirits, on the evening of Setsubun.
 Miso, 2 Cc, n. A kind of sauce made of [soy] beans. 
Miso o suru: To rub miso.
 Moromi, 2 Cc, n. The grounds left in making soy, used 
as an article of food. Nattô, 2 Cc, 2 Cc, 2 Cc, n. A kind of 
food made of boiled [soy] beans.
 Nuta, 2 Cc, n. A food made of fi sh sliced and seasoned 
with vinegar and miso.
 Sashimi, 2 Cc, 2 Cc, 2 Cc, 2 Cc, [this means the 
word “sashimi” can be written with four different pairs of 

characters], n. Raw fi sh cut in thin slices, and eaten with soy.
 Shitaji, 2 Cc, n. Soy.
 Shitashimono [Hitashimono, Oshitashi], 2 Cc, n. Boiled 
greens eaten with soy.
 Shôyû, 2 Cc, n. Soy, a kind of sauce made of fermented 
wheat and [soy] beans.
 Suribachi, 2 Cc, n. An earthenware bowl used for 
rubbing miso.
 Tôfu, 2 Cc, 2 Cc, 2 Cc, n. A kind of food made of beans, 
bean curd.
 Yuba, 2 Cc, 2 Cc, n. A kind of food made of [soy] beans.
 NOT listed: atsu-age, atsuage, Daitokuji-natto, 
edamame, eda mame, gammodoki, ganmo, ganmodoki, 
hama-natto, hamanatto, hiya-yakko, hiyayakko, kaisô, kori-
dofu, koridofu, koya-dofu, koyadofu, nama-age, namaage, 
okara, yaki-dofu, yakidofu, yeda-mame, yedamame, tamari, 
unohana.
 Also mentions the following non-soy words:
 Azuki, 2 Cc [small + bean], n. A small red bean.
 Hijiki, 3 Cc, n. Systoseira [Cystoseira], a sea-weed.
 Itokoni, 3 Cc, n. A kind of food made of red beans.
 Kanten, 2 Cc, n. A kind of isinglass made of sea-weed.
 Kombu, 2 Cc, n. A kind of edible sea-weed, algae.
 Mekari, 3 Cc, n. Sea-weed gathering.
 Mikusa, 2 Cc, 2 Cc, n. Sea-weed; aquatic plants.
 Miru, 2 Cc, 2 Cc, 2 Cc, n. A kind of sea weed, 
something like Iceland moss.
 Neriyôkan. 3 Cc, n. A kind of confectionary made of red 
beans and sugar.
 Nori, 2 Cc, 2 Cc, A kind of edible seaweed, sloke.
 Sekihan, 2 Cc, n. A kind of food made of red beans and 
rice.
 Shiruko, 2 Cc, a kind of sauce made of red-beans and 
sugar, eaten with rice-cake.
 Tokoroten, 2 Cc, 2 Cc, n. A kind of jelly made of sea-
weed.
 Wakame, 2 Cc, 2 Cc, 3 Cc, n. A kind of sea weed.
 Non-soy words that are not mentioned: Mozuku. 
Address: Japan.

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

105. Kellner, O.J.; Mori, Y.; Nagaoka, M. 1889. Researches 
on the manufacture, composition, and properties of “koji.” 
Bulletin of the College of Agriculture, Tokyo Imperial 
University 1(5):9-33. July. [10 ref. Eng]
• Summary: A detailed analysis. “Koji i.e. steamed rice or 
barley upon which is developed the mycelium of special 
fungus plays an essential part in various manufacturing 
processes peculiar to Japan and China. It is used as a 
saccharifying substance in the preparation of rice wine (sake) 
and alcohol (shochiu) and seems likewise to be the chief 
active ingredient which brings about the slow fermentation 
as well in the manufacture of miso, a food adjunct very 
common in Japan, as in the preparation of shoyu, a peculiar 
sauce also largely consumed in the country.
 “... we prepared koji from rice and barley in the 
following way, which is generally adopted in the koji works, 
and which has already been described by O. Korschelt 
(1878), and R.W. Atkinson (1881).” Address: Dr., Prof. of 
Agricultural Chemistry, Imperial College of Agriculture and 
Dendrology, Komaba, Tokyo, Japan.

106. Kellner, O. [Oskar Johann]; Nagaoka, M.; Kurashima, 
Y. 1889. Researches on the manufacture and composition 
of “miso.” Bulletin of the College of Agriculture, Tokyo 
Imperial University 1(6):1-24. Dec. [12 ref. Eng]
• Summary: Contents: Introduction. Raw material and 
preparation of miso: Soy beans, koji from rice or barley, 
common salt. The chemical processes during the ripening 
of miso (incl. chemical composition of fresh substance 
and dry matter, which include nitrogenous substances or 
albuminoids, ether extract [crude fat], carbohydrates, crude 
fi bre, ash, solubility, water). Varieties, composition, and 
nutritive properties of miso: (1) “Shiro miso, white miso, is 
characterized not only by its white colour but also by its low 
content of salt and by the short time it will keep good”–no 
longer than 10 days; 4 days fermentation time. (2) “Yedo 
miso, so called from the former name of the metropolis” 
[Yedo/Edo, now Tokyo]; 20 days. (3) “Inaka miso, country 
miso, is the richest in salt and is prepared with the help of 
barley koji”; 11-12 months. (4) “Sendai miso derives its 
name from the city of Sendai in Miyagi prefecture where it 
is widely prepared, but is frequently also termed Aka miso 
(red miso)”; 8-15 months. (5) Other sorts of miso which are 
only of local importance. Four are consumed mostly in miso 
soup: Sano miso, Nagaseyama miso, Mikawa or Sanshiu 

miso [Sanshu miso]. Four others can be consumed uncooked 
and used as condiments: Kinzanji miso (“named after a 
Buddhist temple and prepared by fermenting a mixture of 
soy beans, barley koji, salt, starch-sugar {amé}, slices of egg 
plant {Solanum melongena}, and ginger roots”), Sakura miso 
(“quite similar to the preceding, but sweeter on account of 
an admixture of large quantities of starch-sugar or raw cane 
sugar”), Tetsuka miso [Tekka miso] (“is common miso with 
the addition of sesamum oil, roasted soy beans, and slices 
of the roots of burdock {Arctium Lappa”}), Kogo miso (“is 
prepared like common miso but with an addition of rice 
bran”).
 Note 1. This is the earliest English-language document 
seen (Dec. 2012) that contains the term “roasted soy beans.”
 The introduction begins: “Miso, e.g. a food prepared 
from a mixture of soy beans, rice or barley, common salt, 
and water, by slow fermentation, seems to have been known 
in Japan since remote times. Its manufacture, like so many 
other useful processes, appears to have been taught to the 
Japanese by Chinese or Koreans. At least the Sandai jitsu 
roku, tells us, that a Chinese priest named Jingo transmitted 
more than 1000 years ago a small quantity of miso to 
the then Emperor of Japan, and the name ‘Korei shiwo’ 
sometimes, though not frequently used instead of the word 
‘miso,’ points to its introduction from Korea, where indeed, 
as well as in China, miso is still a favorite food.
 “In Japan miso is very widely consumed, especially 
by the lower classes, who enjoy it as a sort of food adjunct 
to the vegetables of which their daily diet consists. 
Although it is eaten throughout the whole country, it seems 
to be especially favoured in the north-eastern provinces. 
Statistics on its consumption do not exist at present and 
may also be diffi cult to compile, as in the countryside it is 
made by families themselves [at home], and only in large 
communities are special miso works [factories] established. 
Assuming, however, 10 monme (37.5 grms.) to be the lowest 
quantity daily consumed per head, and 20 millions out of 
the 39 [million] of the whole population to eat miso every 
day, a yearly amount of nearly 30 million kilograms of miso 
is arrived at, for the preparation of which more than half 
the yearly produce of soy beans (2.3 million koku [335,000 
tonnes] in 1883) is needed. Although these fi gures are 
certainly too low, they surely indicate the importance of this 
food in the nutrition of the Japanese people.”
 Tables show: (1) The composition of three different 
types of soy beans that make good shoyu and good miso, 
and the weight of 1000 grains/seeds of each (p. 3). (2) The 
composition of four different types of sea salt: Ajino from 
Bizen, Ako from Harima, Mitajiri from Suwo, and Giotoku 
from Shimosa [Shimôsa] (p. 4). (3) The composition of soy 
beans and of barley, and amount of each used in making 
miso (p. 6). (4) The composition of the fermenting miso 
after 50, 85, 120, and 150 days, on a fresh (as-is) basis (p. 
7) and a dry-matter basis (p. 8). (5) Changes in nutrients 
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in the soy beans and in the barley during fermentation 
(p. 11). (6) Changes in the miso during fermentation (p. 
13). (7) Temperature of the original mixture and length of 
fermentation for four types of miso: Shiro miso, Yedo miso, 
Inaka miso, and Sendai miso (p. 15). (8) Composition of fi ve 
types of miso (p. 19). (9) Proportion of raw materials, age, 
temperature of the beans when mixing them with the other 
ingredients, and price per kin (=0.601 kg) of the same four 
types of miso.
 Note 2. Dr. Kellner published three subsequent articles 
in this journal but none concerned soybeans: (1) “Manuring 
experiments with paddy rice” (Bulletin No. 8, June 1890); 
(2) “Manuring experiments with paddy rice. (Third year)” 
(Bulletin No. 11, July 1892); (3) “Comparative experiments 
on the effects of various phosphatic fertilizers on upland soil, 
and analysis of rice grain” (Bulletin No. 12, March 1893).
 Note 3. This is the 2nd earliest English-language 
document seen (April 2021) that contains statistics on the 
production or consumption of soyfoods (in this case miso), in 
Japan.
 Note 4. This is the 2nd earliest document seen (April 
2021) that contains statistics on miso by geographical area.
 Note 5. This is the earliest English-language document 
seen (Aug. 2001) that mentions the word “nutrition” in 
connection with soy.
 Note 6. This is the earliest document seen (April 
2021) that mentions “Inaka miso” [made at home in the 
countryside], or “Tetsuka miso” [Tekka miso], or “Yedo 
miso” [Edo miso], or “Sendai miso” [a dark rice miso made 
in and around the city of Sendai], or “Kinzanji miso,” or 
“Sanshiu miso” [Sanshu miso, a soybean miso made in 
central Japan].
 Note 7. The parallel Japanese title of this English-
language periodical is Tôkyô Nôrin Gakkô. Gakujutsu 
hôkoku. Address: Dr., Prof. of Agricultural Chemistry, 
Imperial College of Agriculture and Dendrology, Komaba, 
Tokyo, Japan.

107. 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. 2013) 
that uses the word Sojabohnenmehl to refer to whole soybean 
fl our.
 This is the 2nd earliest German-language document 
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 
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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).

108. 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 
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 
Oryzœ” [Aspergillus oryzae].
 In the Glossary we read: “Eurotium Oryzœ, 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].

109. Rein, J.J. 1889. Shoyu (Document part). In: J.J. Rein. 
1889. The Industries of Japan. Together with an Account 
of its Agriculture, Forestry, Arts, and Commerce. London: 
Hodder and Stoughton. xii + 570 p. See p. 105-07. [3 ref. 
Eng]
• Summary: “6. Shôyû, the Japanese bean-sauce, also called 
Soja, English Soy, both being corruptions of the Japanese 
name, is a dark-brown fl uid with a pleasant aromatic odour 
and a peculiar salty taste. It foams up yellow when shaken, 
and leaves behind on the side of the glass a clear shining 
line of a fatty appearance, so that the Japanese designation 
“soy-oil” (Shô = soy, yû = oil) is quite appropriate. Its 
specifi c gravity, which Kinch gives as 1.199, may vary not 
inconsiderably according to the method of its production...
 For the manufacture of Shôyu as I became acquainted 
with it in Kiôto (Kyoto), they use wheat (Ko-mugi), light-

yellow Soja-beans (Shiro-mame), common salt (Shio or 
Shô), and water (Midzu); the fi rst two in equal parts, three 
parts of water, and fi ve or six parts of salt. In other places 
they take equal volumes of all four components. A small 
portion of the wheat is brought to fermentation with Kôji 
(rice-ferment); the rest is roasted to a delicate light-brown 
in iron pans over a fi re of coals and then ground in little 
hand-mills. The Soja-beans are boiled soft for about half a 
day with a little water, in iron kettles, and after that pounded 
to mush. Flour, bean-mush, and the fermenting wheat are 
now thoroughly mixed, poured into little wooden boxes, and 
exposed to fermentation for three days in a suitable room, 
at as uniform a temperature as possible (25ºC.), whereby 
the mass becomes covered with mould-fungus” (See also 
Hoffmann 1874).
 “All through winter, for several minutes every day, the 
paste or porridge in these vats is vigorously and thoroughly 
stirred. In the warm season, when the fermentation takes 
place more rapidly and the solid parts collect on the surface, 
it is only necessary to stir it from twice to four times daily. 
This is done with a sort of wooden shovel with a long 
handle, to use which the workman stands on the edge of the 
butt.
 “A common proverb says, the more rats have found 
their death in the butts, the better the Shôyû. This, though 
not to be taken literally, expresses the long time required 
for making Shôyû. This period varies, in fact, from twenty 
months to fi ve years, beginning in autumn as a rule, after the 
Soya-bean harvest. In this slow and peculiar fermentation 
process a considerable proportion of starch is converted into 
dextrine and sugar, besides which lactic acid and acetic acid 
are formed. The paste, at fi rst thick, becomes thinner and 
more fl uid, while its grey hue gradually changes to a muddy 
brown, and at last to a pure dark-brown. This last and the 
agreeable aroma accompanying it, together with a bitter 
taste, are developed generally between the third and fi fth 
year. The Shôyû which is most prized for its odour and taste 
is obtained only by mingling equal quantities of three-year 
and fi ve-year product. The mixture is put into strong, coarse, 
close-woven bags of wool or hemp-linen, which have been 
rendered closer still by being dipped in Shibu (which see). 
These bags, 60 to 70 cm. long and 18 cm. wide, are fi lled 
loosely, and then laid lengthwise and crosswise on top of 
each other in a large square box. Then a heavy wooden cover 
is put on, and a simple lever-press applied, one in which the 
long arm of 4 or 5 m. is weighted with stones. The expressed 
Shôyû fl ows through a hole in the bottom of the box into a 
bamboo cane, and through this to a cask sunk in the ground, 
and is then ready for use. As in oil refi ning, the fi rst stuff 
produced is the most valuable. By continued pressure with 
increased weight a second quality is obtained, and at last a 
third, clear-fl owing and less aromatic, as the dregs are mixed 
with salt-water and then squeezed again. Shôyû reaches 
the market in wooden barrels containing one To (20 liters). 
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According to Hoffmann, the price was 1.5 yen (six shillings) 
for a To of the best sort, from three to four shillings for the 
second, and two shillings for the last.
 “The delightful aroma and pleasing taste of Shôyû are 
quickly lost in a long sea-voyage, through the formation 
of mould. In good condition, however, Shôyû proves an 
excellent means of sharpening the appetite and assisting 
digestion. It is, on this account, as Chief Staff-surgeon 
Hoffmann justly remarks, much preferable to European 
preparations that are supposed to effect the same result, 
being perfectly harmless to the human system.” Note 3. 
This is the earliest English-language document seen (April 
2012) that uses the term “bean-sauce” to refer to soy sauce. 
Address: Prof. of Geography, Univ. of Bonn.

110. 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.

111. Chicago Daily Tribune. 1891. Whiskey to be cheaper. 
Discovery of a new and better process of manufacture. 
From 12 to 15 per cent can be saved over the old method–
Takamine a Japanese, the inventor–He sells his secret to the 
trust–It will be immediately utilized. Prospect of a reduction 
of the retail price. Feb. 20. p. 8.
• Summary: Col. P.J. Hennessy, the new Secretary of the 
[whiskey] trust replied: “’There is a ‘new process’ which in 
my judgment and the judgment of our offi cers will materially 
reduce the cost of manufacture. This is the discovery of 
a Japanese chemist named Takamine, now a resident of 
Chicago. He came to this country some years ago as the 
representative of the Government of his nation at the New 
Orleans Exposition [Louisiana]. He fell in love with an 
American girl. After having visited his native country, and 
after having reported the success of his mission here to the 
Mikado’s council, he returned, married the American girl, 
and immediately set up in business as a expert chemist.
 “’His attention was turned early to the process of 
distillation from corn. He thought that the yield under the 
prevailing process was inadequate and rather too expensive. 
He set about to correct the matter.’” He succeeded by 
discovering a process which does away with the use of small 
grain or malt to bring about the conversion of the corn mash. 
The process, which is Takamine’s secret, reduces the cost of 
production and increases the quantity of the spirits obtained 
from the corn–by 10 to 15%.
 “’We have made tests of the new process at the Phoenix 
and other distilleries which we control, and are so well 
satisfi ed that we have entered into a contract with Takamine 
for the use of his process in our distilleries. The contract 
was made Wednesday evening [Feb. 18], and we control the 
process throughout the United States.’” The spirits will be as 
good under the new process as they were under the old.
 “It appears that Takamine, the inventor of the process, 
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was obliged to sell a part interest in his new invention to a 
capitalist who carried him through. It is now controlled by 
the Takamine Fermenting company, which has disposed of 
the right to use it in the United States to the trust, or as Col. 
Hennessy will insist on calling it, the Distilling and Cattle 
Feeding Company of Illinois.
 “It is understood that Takamine fi rst opened negotiations 
with the Shufeldt company. He obtained better terms from 
the trust, and acted according to his interests.”
 Note 1. This is the earliest publication seen (Aug. 2012) 
that mentions Jokichi Takamine.
 Note 2. This is the earliest document seen (Aug. 2012) 
that mentions Chicago in connection with Mr. Takamine, 
who is now a resident of Chicago.
 Note 3. This is the earliest document seen (Aug. 2012) 
that mentions the Takamine Fermenting Co. [probably a 
misspelling of the Takamine Ferment company / Co., as 
it was given in all subsequent articles]. It was probably 
established in 1890 in Peoria, Illinois (J.W. Bennett, p. x, 
in Miles 1988; Bill Adams 1990), In 1894 or 1895 it was 
probably moved to Chicago (W. Scott 1922, p. 370-72). 
It was still producing dividends in 1921 when Jokichi 
Takamine mentioned it in his well.

112. Peoria Transcript (Illinois). 1891. Tests by the Trust. A 
Japanese still being erected in Wollner’s lower house–The 
new process and what is claimed for it. Feb. 26. p. 8, col. 4.
• Summary: A large room at Woolner (Grove Distillery) is 
being set aside for J. Takamine. “The Wollner Bros.’ lower 
distillery, situate [sic] at Bridge Junction, is now the scene 
of very interesting operations, the outcome of which is 
watched with keen interest, especially by the [whiskey] Trust 
men. One corner of the huge building has been set apart as 
the scene of the test, which is about to be made for the fi rst 
time, and for several days men have been erecting one of 
the Japanese stills. The test if successful will revolutionize 
the manufacture of high wines and alcohol. The still which 
is now in process of construction is in itself a miniature 
distillery.
 “Emanuel H. Kanits, the Trust chemist, who lives on 
Fifth street, has charge of the experiments. The still or 
process was invented some time ago by a Japanese named 
Tachimene [sic, Takamine]. Its prime importance is its 
cheapening of the product, no barley or malt being used and 
the services of the yeast maker and others being dispensed 
with.
 “Corn alone is used, and the great secret is the 
preparation of the corn. Some substance is sprinkled on the 
corn, which causes it to sprout and grow. The corn is not 
ground fi ne as it now is, but is merely broken. The time of 
fermentation is also considerably reduced from seventy-two 
hours, as now, and no yeast maker is required to assist the 
fermentation. It is also claimed that a half gallon more spirits 
can be secured to the bushel of corn.”

 “The cheapening of the product is thus easily to be 
seen.” A brief analysis of the cost savings from barley, malt, 
and corn is given. “A Chicago member of the trust says if 
successful 10 cent whiskey will soon be a thing of the past.
 “Tests of the process which have been made in chemist’s 
laboratories have been highly successful, but this is the fi rst 
actual test. Everything is nearly in readiness and the still is 
expected to be in shape for operation by the last of the week. 
The inventor is close at hand and will be here to explain 
things. The trust has either purchased or has an option on the 
process and should it prove satisfactory, will be the gainers.”
 Note 1. This is the 2nd earliest document seen (June 
2012) that mentions Mr. J. Takamine.
 Note 2. In the earliest Takamine patent seen related 
to fermentation (British patent no. 5,700. 8 p. Application 
fi led 2 April 1891. Accepted 17 Oct. 1891) he states on page 
2, line 20, that corn may be used as a substrate in the koji 
process, although rice was traditionally used in Japan.

113. 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 
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 
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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 
connection with Mr. Takamine.

114. Peoria Journal (Illinois). 1891. The Whiskey Trust. 
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March 1. p. 8. Sunday.
• Summary: “The late fl urry over the Whisky Trust has 
almost subsided. The members now walk the streets like 
ordinary men, and are no longer interested in the price 
of dynamite, the beauties of an antiseptic fl uid or the 
possibilities of gin. Instead they are rejoicing that the new 
Japanese process of making whiskey will give them the 
market anyway. Then there will be no further trouble.”

115. 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.”

116. Associated Press (AP). 1891. “Microbe straight.” The 
new drink that barkeepers will serve. Los Angeles Times. 
March 7. p. 1.
• Summary: “Chicago, March 6. The Takamine Ferment 
Company, organized by the Whiskey Trust to exploit a new 
process of whisky-making invented by the Japanese chemist 
Takamine, has increased its capital stock to $10,000,000.”
 Note: This is the earliest document seen (Aug. 2012) 
that mentions the “Whiskey Trust” in connection with Mr. 
Takamine.

117. Washington Post. 1891. Saves $23,000,000 a year. The 
Takamine process of whiskey making–Preparation of the 
mash. March 7. p. 1.
• Summary: This is a summary of: Chicago Daily Tribune. 
1891. “Whiskey to be cheaper.” Feb. 20. p. 8.

118. Peoria Transcript (Illinois). 1891. Mentions J. 
Takamine. March 8. *
• Summary: On 1996 May 6 I looked twice through the 8 
pages of this issue on microfi lm at Pleasant Hill Library and 
could fi nd no mention of Takamine. It seems most likely to 
be on p. 8. I re-called Sherri Schneider and she is unable to 
get further info as her source has died but his papers are at 
Bradley Univ.

119. Peoria Transcript (Illinois). 1891. Mentions J. 
Takamine. March 19. *
• Summary: On 1996 May 6 I looked twice through the 8 
pages of this issue on microfi lm at Pleasant Hill Library and 
could fi nd no mention of Takamine. It seems most likely 
to be on p. 1, 2, or 8. I re-called Sherri Schneider and she 
is unable to get further info as her source has died but his 
papers are at Bradley Univ.

120. Distilleries. 1891. Peoria, Illinois: Peoria Public Library 
Peoriana Notebooks. See p. 683. Scrapbook clipping.
• Summary: This unpublished scrapbook clipping reads: 
“March 21, 1891–Takamine, a Japanese distiller at the 
Wollner still house, announced an improved method by 
which 21 quarts of proof spirits could be produced from one 
bushel of grain instead of the standard output of 18 quarts.”
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 Letter from Elaine Pichaske, Reference Dept., Peoria 
Public Library, Peoria, Illinois. 1995. Feb. 7. Dallas 
Sweeney (who died in Oct. 1958) compiled the Peoriana 
Notebooks from articles taken from the Peoria Daily Record 
of the 1930s and 1940s. They are chronology and subject 
notebooks [actually scrapbooks]. This article is from Volume 
5, page 700, under the subject of Distilleries. There is no 
index to the Peoria Daily Record so there is no easy way 
to fi nd when this article was originally published. Address: 
Peoria, Illinois.

121. Chicago Daily Tribune. 1891. Takamine Ferment 
Company directors. April 14. p. 3.
• Summary: “A meeting of the stockholders of the Takamine 
Ferment company was held yesterday in the rooms of the 
company in the Chamber of Commerce Building. It was 
decided to increase the number of directors from three 
to nine. An election to choose the six new members will 
probably be held April 27.
 Note: Where did Takamine get the money in April 1891 
to have permanent offi ces in the Chamber of Commerce 
Building?

122. Chicago Daily Tribune. 1891. Gleanings in local fi elds: 
Items. May 7. p. 3.
• Summary: “The directors of the Takamine Ferment 
Company met yesterday and elected the following offi cers: 
Jokichi Takamine, President; D.E. Sibley, Vice-President; 
Edward Moore, Secretary; George D. Hart, Assistant 
Secretary; E.U. Hitch, Treasurer.”

123. Associated Press (AP). 1891. Cheaper whiskey. What 
the Japanese process may accomplish. Los Angeles Times. 
June 7. p. 7.
• Summary: “Chicago, June 6. A local paper this evening 
says: The whiskey trust is fi guring on a reduction of the 
prices of spirits. The Japanese process of distilling, called 
Takamine, will be adopted immediately by the companies in 
the combine and in consequence of the great saving resulting 
from the new system the expense of distilling will be reduced 
about 15 cents per bushel of mash. This makes it possible 
for producers to cut the old price of whiskey 3 or 4 cents per 
gallon.”
 “The adoption of the Takamine process is the direct 
result of the deal made by the trust the other day by which it 
got possession of the Shufeldt and Calumet distilleries.”

124. Chicago Daily Tribune. 1891. Plans of the “trust.” Price 
of whiskey more liable to come down than go up. President 
Greenhut talks of certain rumors in circulation–Dividends 
not to be reduced not prices infl ated–No foundation for talk 
of a new anti-trust distillery–The Takamine process–What 
Greenhut thinks of the Gibson case. June 14. p. 17.
• Summary: J.B. Greenhut of Peoria, Illinois, President of 

the Distilling and Cattle Feeding Company (whiskey trust) 
stated yesterday: “Our experiments with the Takamine 
process have been carried out on the Wollner distillery 
in Peoria. We are now putting in a complete plant there 
and expect to use the Takamine process for purposes of 
production within two weeks at the Wollner distillery. It will 
then be rapidly placed in the other distilleries owned by our 
company.” Lower prices are expected, in keeping with a 
“legitimate margin of profi ts.”

125. New York Times. 1891. The whiskey interests. July 25. 
p. 5.
• Summary: The “Whiskey Trust has decided to 
concentrate the whisky-producing interests of the West 
at the headquarters of the trust, which are now in Peoria, 
Illinois, by disposing of the distilleries at outside points and 
increasing the capacity of Peoria distilleries.”
 These moves, with reduction of the number of 
employees, “together with use of the Takamine process, will, 
it is thought reduce the cost of production to the minimum.”

126. Petit, Georges. 1891. Industrie: L’alcohol de riz 
[Industry: Rice alcohol]. Revue Scientifi que 47:275-77. Jan/
July. [Fre]
• Summary: A long article about koji and rice wine. It 
begins with France’s new colony of Tonkin (today’s northern 
Vietnam), but is mostly about Japan.

127. Chicago Daily Tribune. 1891. Business. Financial. Sept. 
17. p. 11.
• Summary: “There was a conference Tuesday between 
the directors of the Takamine Ferment company and Mr. 
Greenhut of the distillers’ trust at which it was agreed to fi t 
up an entire distillery at Peoria with the new [Takamine] 
process. There have been demonstrations on a small scale 
which have satisfi ed the distillery company that a saving 
of something like $3,000,000 can be made on the year’s 
product. The work... will begin immediately. The relations 
between the whisky trust and the Takamine company are 
very cordial.”

128. Chicago Daily Tribune. 1891. Distillers to use the 
Takamine process. Sept. 24. p. 7.
• Summary: “Peoria, Illinois. Sept. 23–For several months 
the Distillers and Cattle Feeders’ company [whisky trust] 
has been experimenting with the Takamine process of 
making whiskey.” Takamine “has been here personally 
conducting the experiment. The distillers are so well pleased 
that they have decided to fi t up the Manhattan distillery 
with new machinery. The new plan greatly reduces the cost 
of manufacture. A queer feature is that a species of bugs 
found on the rice is used instead of yeast for the fermenting 
process.”
 Note 1. This is the earliest document seen (Aug. 2012) 
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concerning Mr. Takamine and the Manhattan Distillery.
 Note 2. This is the earliest document seen (Aug. 
2012) that mentions “bugs” in connection with the 
Takamine process. There are no “bugs” in the process, only 
microorganisms.

129. Peoria Journal (Illinois). 1891. The whiskey process. 
Sept. 27. p. 8, col. 3.
• Summary: “Those people who had faith in the Takamine 
process of making whiskey are now about to reap a rich 
harvest. The stock that was at fi fteen cents has now suddenly 
jumped to par. Captain Zeller was lucky enough to pick up 
fi ve thousand dollars of it last week at the former fi gure and 
he is rejoicing to-day over his good luck. The Takamine 
process is simply introducing the Asiatic method of ceaseless 
work into the Saxon home of prosperity and independence. 
Long ago Hepworth Dixon said: ‘That the meat eater would 
in the coming confl ict stand no chance with the rice eater.’ 
What he has predicted of men has actually come true of 
whiskey.
 “The bacillus of the vine that has hitherto made alcohol 
stands no chance with the bacillus of rice that has hitherto 
made ‘sake.’ Here on the banks of the Illinois the whole 
tremendous problem is to be wrought out. We can imagine 
the vine bacillus looking with consternation at the work of 
this former rival, and, in the words of Bill Nye, saying: ‘We 
are ruined by Chinese cheap labor’ for this is what it amounts 
to. The foreign emissary is driving out the European product. 
However, we must even grin and bear it, and take it with 
what grace we can. We are assured that the price of whiskey 
is not to be increased, but only the quantity; and this, of 
course, is a boon in itself.”

130. Chicago Daily Tribune. 1891. Bugs in the whisky: They 
will hereafter be used to ferment it–Liquor may be cheaper. 
Sept. 29. p. 9.
• Summary: “Peoria, Illinois. Sept. 26–The Distilling and 
Cattle Feeding company [whisky trust] of this city, which 
controls the whisky manufacture of the world, has adopted 
a new process in the manufacture of spirits which will yield 
better returns than a gold mine.
 “About eight months ago a Japanese named Takamine 
announced that he had discovered a new process of 
fermentation which would lessen the cost of production 
several cents a gallon, and at the same time cause a bushel of 
grain to yield two quarts more of spirits.
 “He was at once taken in hand by the distillers of 
this city, and since that time daily experiments have been 
conducted at one of the Wollner distilleries on a mash of 150 
bushels a day. The experiments have been so successful that 
the plan has been adopted by the whisky trust and orders 
issued to place the Manhattan distillery, with a daily capacity 
of 3,000 bushels, in shape to use the Takamine process.”
 “A curious about it is that the fermenting agent, yeast, 

is dispensed with altogether, and in its stead a sort of fungus 
growth, found on rice stalk is used. Under the microscope 
this fungus is shown to be swarming with animiculœ–little 
red and black bugs–which multiply very rapidly in a warm 
place.”
 Takamine will receive “one-fi fth of all profi t arising 
from the process. The whisky trust furnishes machinery and 
every expense and gets four-fi fths.”

131. Peoria Transcript (Illinois). 1891. A hard fi ght. 
Everything against the fi remen at the Manhattan fi re. Oct. 8. 
p. 8, col. 3.
• Summary: A fi re of unknown origin, which started shortly 
after midnight, burned one building at the Manhattan 
Distillery (3 story brick building at South Water St., Peoria), 
which “was being fi tted for experiments in the manufacture 
of Tackimine [sic, Takamine] whiskey.”
 “The fi re at the Manhattan malt house early yesterday 
morning was a most peculiar one and it is only by sheer luck 
that other buildings were not destroyed. When Hose Co. No. 
6, at whose house the alarm was turned in, reached the scene 
the fi re, though blazing brilliantly, was confi ned to a small 
frame tower, and under favorable circumstances could easily 
have been extinguished. They laid a line of hose, but so great 
was the distance from the burning building to the nearest 
hydrant that the hose would not reach, and the crew had to 
stand about until the arrival of Hose No. 4, who completed 
their line. The water was then turned on, but to their extreme 
disgust the fi remen found there was no pressure.” Many 
other problems with the Peoria fi re system that prevented the 
fi re from being extinguished promptly are also described.
 “The building will be rebuilt at once, though the fi re is a 
great inconvenience to the company, for the house was being 
fi tted for experiments in the manufacture of Tackimine [sic, 
Takamine] whiskey.”
 Note: This is the earliest document seen (Aug. 2012) 
that mentions a fi re in connection with Jokichi Takamine.

132. 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 
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‘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 (Aug. 2012) 
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.

133. 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 
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.
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 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.

134. 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:  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.

135. Associated Press (AP). 1891. Cheaper whisky: What 
the trust expects to do by the Takamine process. Los Angeles 
Times. Nov. 11. p. 1.
• Summary: “Chicago, Nov. 5–Jacob Wollner, one of the 
directors of the whisky trust, today said that the company 
had made all preparations to begin distilling spirits at 
Peoria next week by the Takamine process... He added that 
Takamine would at no distant day demonstrate that he could 
make beer, ale, and other fermented liquors by his process 
and much cheaper.
 “Mr. Wollner declared that the trust would not buy any 
more distilleries as it now has 90 per cent. of the customers, 
and is securing those of its rivals by offering goods at 
lower prices. The Takamine process, Wollner believes, will 
eventually give the trust complete control [a monopoly] of 
the whisky output.”

136. 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 
wherever a diastase or ferment is required.”

137. Ueda, I. 1891. [A method for preparing koji]. Japanese 
Patent 1,162. [Jap]*

• Summary: The microorganism used for making koji was 
called Eurotium oryzae. Address: Japan.

138. Lakeside Annual Directory of the City of Chicago. 
1891. Chicago, Illinois: Chicago Directory Co. See p. 2241
• Summary: The two consecutive entries on page 2241 read: 
“Takamine Ferment Co. Jokichi Takamine, pres; Edward 
Moore, sec; E.W. Hitch, treas; 907 chamber commerce bldg.
 “Takamine, Jokichi, pres. Takamine ferment co. 907 
chamber commerce bldg. h [home] 244 Ontario.” Address: 
Chicago, Illinois.

139. Associated Press (AP). 1892. Fighting a trust. The 
whisky combine not to have the entire fi eld. Los Angeles 
Times. March 27. p. 17.
• Summary: Peoria, Illinois, March 26. Samuel Wollner is 
said to have sold stock in the Distillers’ and Cattle Feeders’ 
Company [whisky trust] with plans to erect new distilleries 
for the purpose of fi ghting the trust. Wollner told a reporter 
that the rumors are correct; that he has “associated himself 
with others for the purpose of building two distilleries–each 
of about 5,000 bushels capacity.”
 He is “trying to get possession of a new process recently 
discovered in Hungary. It does away with the use of malt...” 
“It will be a great deal cheaper than was fi rst claimed for the 
Takamine process.”

140. Los Angeles Times. 1892. Flashes from the wires. April 
16. p. 4.
• Summary: “At Peoria, Illinois, yesterday twenty-two and 
one-fi fth quarts of alcohol to a bushel of corn were made 
in a large mash at the Woolner distillery by the Takamine 
process. The predictions of the inventor were verifi ed. An 
increased yield of over two quarts of alcohol to the bushel 
was obtained.”
 Note: A similar story, titled Takamine’s method of 
distilling, appeared in the New York Times on April 17, p. 16.

141. Chicago Daily Tribune. 1892. All ready to apply. 
Takamine’s whisky distilling process complete. April 17. p. 
6.
• Summary: Jokichi Takamine “claims that at last his process 
has reached a state of perfection which makes it ready for 
application, and he has served notice to the Distillers’ and 
Cattle Feeders’ company that it must carry out its contract 
with the Takamine Ferment company, of which he is 
president.”
 The full text of the communication he sent to the whisky 
trust is given. The yield of alcohol is enormous. “Koji is the 
seed which Mr. Takamine uses in his process to cause growth 
and consequent fermentation. It is produced by sowing 
in wheat bran a microbe of superior strength, known as 
moyashi, and the product is cheap.”
 So far the trust “has expended about $15,000 mainly in 
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fi tting up a plant in the Bush & Brown distillery at Peoria for 
fermentation by the Takamine process.
 “In conducting his experiments at Peoria Mr. Takamine 
claims he was greatly delayed by the action of persons 
connected with the Wollner house.” Mr. Wollner is planning 
to erect anti-trust distilleries and says he has “unlimited 
capital” behind him. He expects to have two Peoria 
distilleries ready for operation by Nov. 1.
 Note: This is the earliest document seen (Aug. 2012) 
stating that Mr. Takamine uses “bran” or “wheat bran” as the 
substrate on which he grows his koji microbe [mold].

142. Chicago Daily Tribune. 1892. Takamine’s process to 
have a show. May 20. p. 1.
• Summary: The directors of the whiskey trust “fi nally 
decided to give up the Northern Distillery at Peoria to the 
Takamine process and the necessary alterations will be made 
at once.” It has a capacity of “3,000 bushels a day and will 
be operated a full capacity under the immediate supervision 
of Mr. Takamine.” This will be the fi rst large scale test of the 
Takamine process.
 Whisky trust stock rose a little to about 47-48 on the 
announcement. Some time ago, President Greenhut and 
Nelson Morris dumped great blocks of stock they owned on 
the market just before they offered their resignations–which 
were not accepted.

143. Franks City Directory of Peoria. 1892. Peoria, Illinois: 
J.W. Franks and Sons, printers and binders. 1052 p. See p. 
633.
• Summary: Title page: “For the year ending June 1893.” 
This is the 11th volume of this Peoria directory. Signed and 
dated, July 1892.
 The entry for Takamine reads: “Takamine, Jokichi, 
chemist, 2111 N. Jefferson St.”
 There are also two entries in this directory for the year 
1894-5 (see p. 710), which read as follows: (1) Takamine 
Ferment Co., Jokichi Takamine, president, 2111 and 2113 N. 
Jefferson Ave. (2) Takamine, Jokichi, president, Takamine 
Ferment Company. Residence 2111 N. Jefferson.
 Note: There is no listing for Takamine in this directory 
for 1895-6. Address: Peoria, Illinois.

144. Chicago Daily Tribune. 1892. Japanese in Chicago: 
They form a club for mutual benefi t and assistance. Dec. 11. 
p. 41.
• Summary: “There are now in Chicago and its immediate 
vicinity twenty Japanese who are more or less permanent 
residents... First and foremost is Jokichi Takamine, chemist, 
inventor, and World’s Fair Commissioner. He was born in 
Tokyo while it was still called Yedo and is thirty-seven years 
old. He left Japan at the age of 14, studied in the University 
of Glasgow, and took a post-graduate course in chemistry 
in London under Prof. Mills, F.R.S. He passed a number of 

years in England, Scotland, and on the continent; and on 
his return to Japan was made Councilor of the Societies of 
Chemistry and Engineering in Tokyo and Director of the 
Technical College of the Department of Agriculture. He 
served with ability as Commissioner to the New Orleans 
Exposition [Louisiana], and at that time visited the phosphate 
mines of South Carolina and arranged for the fi rst shipment 
of phosphate rock ever made from the United States to 
Japan. He also organized in Japan a company with a capital 
of $1,000,000 and built a factory operated by Japanese for 
the manufacture of fertilizers, which have renewed the lands 
exhausted by centuries of cultivation. Mr. Takamine has also 
served his native country as Director-General of the Patent 
Offi ce, which he remodeled after that of the United States 
and thus made much more effi cient.
 “Mr. Takamine’s fame rests entirely upon his inventive 
genius, which has made a mark in many improvements in the 
arts and sciences in Japan, but especially in the new ferment 
process which bears his name. While he was engaged in his 
scientifi c studies in London he began to direct his attention to 
the subject of fermentation, and after several years of patient 
research he discovered a new process for the production of 
alcoholic liquors, and of yeast, vinegar, glucose, sugar, etc.
 “Married a New Orleans girl: While in New Orleans, 
Mr. Takamine made the acquaintance of Miss Carrie Hitch, 
one of the belles of that city, and they were married. They 
have two children, Jokichi Takamine Jr., born Aug. 28, 1888, 
and Ebenezer T. Takamine, born Aug. 31, 1889.
 “Associated with Mr. Takamine as assistants in chemical 
work are two other Japanese who spend most of their time 
in Peoria, and whose names are Shimizu and Yamada. Mr. 
Tetsukichi Shimizu took a special course in chemistry under 
Dr. Divers in what is now the Imperial University of Tokyo. 
Both he and Mr. Yamada are thorough, practical chemists, 
and well-educated, clever men.”
 Illustrations (line drawings) show: (1) Mr. Takamine and 
his two children (sons). (2) Mrs. Carrie H. Takamine.

145. Takamine, Jokichi; et al. 1892. Tane-koji [Koji starter 
culture]. Japanese Patent 1,748. [Jap]*
• Summary: The microorganism used for making koji was 
called Eurotium oryzae. Address: Japan.

146. City of Peoria (Illinois). 1892. City clerk’s report: 
Statement of the fi nances of the City of Peoria. Peoria, 
Illinois. See p. 66.
• Summary: In this report is a detailed listing of all fi res 
in the city of Peoria during the year 1891. In October 
1891 there were 34 fi res. On October 8 there was a fi re at 
12:30 a.m. [shortly after midnight] in the malt house of 
the Manhattan Distillery, a 3 story brick building at South 
Water St. Cause: Dry kiln. Loss: $5,000. Insurance: $10,000. 
Address: Peoria, Illinois.
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147. Chicago Daily Tribune. 1893. Demand for whiskey: 
Increase in price said to be on that account. Jan. 11. p. 12.
• Summary: “P.J. Hennessy, manager of the Distilleries and 
Cattle Feeding company, said that the present advance [in 
price] of fi ve cents a gallon on whiskey was a legitimate 
result of the great demand,” and not an attempt to corner the 
market. He said the cause of the great demand is expected 
legislation by Congress to increase the tax on whiskey.
 “Of the Takamine process he spoke most approvingly. 
He was satisfi ed of its success and the great saving it would 
effect in the production of whiskey would seem to make 
competition impossible. The experiments made with it in the 
distillery at Peoria had proved so satisfactory that it would 
have been... and this applied in many of their plants had 
they not been so busy to supply the demand so suddenly 
sprung up... Jokichi Takamine, the inventor, claims it will 
revolutionize the manufacture of distilled spirits, and as a 
company with $10,000,000 to back it up has, Mr. Hennessy 
says, been formed.”
 “The whiskey trust controls the use of the new or “Koji” 
process, and a statement made at a meeting of the Takamine 
company yesterday that the process would be applied as 
rapidly as possible in all the distilleries of the combine was 
received with decided satisfaction.”

148. Chicago Daily Tribune. 1893. Koji plant process: 
Meeting of the Takamine Fermenting company–Savings in 
distilling. Jan. 11. p. 12.
• Summary: The annual meeting of the Takamine company 
was held yesterday. Directors and offi cers for the coming 
year were elected as follows: Jokichi Takamine, President. 
M.B. Hitch, Vice-President. E.V. Hitch, Treasurer. M. Moore, 
Secretary. George D. Hart, C.B. Mathews, M.A. Spencer, 
Atwood Violett, L. Pincoth.
 President Takamine reported “that the most effective 
way of using the koji was in the form of a water extract.”

149. Wall Street Journal. 1893. Not all that is claimed. Jan. 
12. p. 1.
• Summary: This article is very similar to (but shorter than) 
the one titled “Denies there is an advance” that appeared 
today in the Chicago Daily Tribune (page 3).

150. New York Times. 1893. Financial affairs. Jan. 18. p. 6.
• Summary: “50 shares Takamine Ferment Company, $100 
each, hypothecated, 115 for the lot.”

151. Chicago Daily Tribune. 1893. Will run on the Takamine 
process: The Manhattan Distillery to use it–Agreement with 
the whisky trust. March 3. p. 2.
• Summary: “The directors of the Takamine Ferment 
company have issued a circular to the stockholders of 
the company defi ning the relations existing between the 
company and the whisky trust. A committee, the circular 

states, visited Peoria and Feb. 20 signed an agreement with 
President Greenhut of the whisky trust in which, says the 
circular, the following points were established:
 “The Manhattan distillery is going to be run without any 
delay on the Takamine process.
 “After the distillery has been running for thirty days 
without interruption the net saving will be established, 
according to the existing contract between the two parties 
interested.
 “After the results of the process of the Manhattan 
distillery shall have established the saving as satisfactory to 
both parties the existing contract between the parties will be 
carried out to its full extent.”

152. Daily Picayune (New Orleans, Louisiana). 1893. 
Society. April 2. p. 13.
• Summary: “A recent letter in a northern newspaper, in 
writing of foreign wives of Japanese, has included among 
the American beauties in the aristocracy of old Japan, a 
former New Orleans girl, and has this to say about her: Of all 
the foreign ladies who have married into the aristocracy of 
Japan, Mrs. Jokichi Takamine is perhaps the most interesting. 
She was Miss Hitch, a society girl of the Crescent city, and 
met her future husband during the New Orleans exposition, 
six or seven years ago, where he was Japanese commissioner. 
He had always been a high offi cial in the department of 
agriculture and commerce, and has been decorated by the 
mikado.
 “He is called the alchemist by his Tokio friends, because 
of his life-long study of chemistry, which has resulted in 
the discovery of the method of distilling and fermenting 
spirituous liquors now being perfected by the Takamine 
Company, of Chicago. Mrs. Takamine is about 25 years old, 
is beautiful, vivacious and the proud mother of two fi ne boys. 
In a few cases foreign brides in Japan have gone to live in 
Japanese houses and in Japanese style. In fact they all insist 
upon doing this at fi rst; afterward, more from the husband’s 
preference than from their own, they go back to their own 
foreign ways.”

153. Chicago Daily Tribune. 1893. Whiskey trust watching 
“the Jap.” It eagerly awaits the results of his experiments at 
Peoria, Illinois. June 1. p. 11.
• Summary: The “managers of the Distilling and Cattle 
Feeding company [the Whiskey Trust] are keeping a sharp 
eye on the Manhattan distillery these days. The reason is 
that Jokichi Takamine, the Jap, is engaged in an endeavor 
to prove to them that he has the best process for whiskey 
manufacture. It is by means of his koji, which he claims will 
cause an entire revolution in the manufacture. The Manhattan 
Distillery, one of the ‘seeding’ houses, has been given over 
to his control, and he has made preparations accordingly. The 
fi rst mash was made Monday. It consisted of 750 bushels,... 
The fi rst spirits will be drawn off tomorrow and a record will 
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be kept from now on. Takamine claims that in thirty days 
his process will be adapted or rejected,... If the koji can be 
produced cheaper than the malt all argument will be set at 
rest...”

154. New York Times. 1893. The whisky trust business. July 
4. p. 4.
• Summary: Peoria, Illinois, July 3–There was a meeting 
of the Board of Directors of the Whisky Trust and 
representatives of Fleischmann & Co. here today to consider 
the compressed yeast business, in which both are interested.
 “The Manhattan Distillery, which has been operating 
under the Takamine process, has closed, and it is expected 
that the statement will be ready in a few days.”

155. Chicago Daily Tribune. 1893. Directors of whisky trust 
meet. They decide to thoroughly test the Takamine process. 
Oct. 27. p. 3.
• Summary: After the 4-hour meeting at the Grand Pacifi c 
Hotel, President Greenhut said: “We have determined to give 
the Takamine process a trial which shall thoroughly test it. 
The Manhattan distillery at Peoria has been equipped with 
the machinery for that purpose and it will be started up Nov. 
1. If the process succeeds it will of course make a difference 
in the cost of manufacture.”

156. Chicago Daily Tribune. 1893. To decide on Takamine 
process. Directors of the whisky trust will fi nally settle the 
question. Dec. 11. p. 9.
• Summary: “Peoria, Illinois, Dec. 10–The approaching 
meeting of the directors of the Distilling and Cattle Feeding 
Company to be held about the middle of the month will, 
in all likelihood, be one of the most important sessions of 
that body ever held. They will then be called on to make a 
decision one way or the other in reference to the Takamine 
process of making spirits and alcohol. This process has been 
on trial for more than three years under the direction of the 
patentee, Jokichi Takamine, a native of Japan.
 “Innumerable tests and experiments have been 
conducted, most of them in this city, but the thirty days’ 
trial concluded this afternoon at the Manhattan Distillery is 
pronounced fi nal. Both Mr. Takamine and the trust people 
who have a contract with the inventor agree on this point.” 
The trust people declined to comment. “Mr. Takamine was 
seen last evening and was enthusiastic over the results,” 
which he summarized.

157. Chicago Daily Tribune. 1893. Will not decide on 
Takamine. Dec. 12. p. 4.
• Summary: “Peoria, Illinois, Dec. 11–A prominent trust 
distiller this afternoon stated that it was not likely the 
trust would take any action whatever on the Takamine 
process at the meeting of directors to be held Wednesday. 
The experiments had not as yet proven the process was 

practicable. The Manhattan Distillery has been run at a 
capacity of 2,000 bushels a day, one-third of which was by 
the Takamine process. The yield had not been a great deal 
larger than by the old way and there had been no reduction in 
cost.”

158. Chicago Daily Tribune. 1893. Whisky trust directors 
meet. At a protracted session in Peoria matters of importance 
are discussed. Dec. 14. p. 10.
• Summary: “Peoria, Illinois, Dec. 13–The directors of the 
Distilling and Cattle Feeding company met here this morning 
in regular monthly session.” After adjournment, President 
Greenhut “stated that the offi cers had been utterly unable 
to dispose of the business on hand and that the business 
would be continued through tomorrow. There was nothing he 
could give out for publication. The business on hand is most 
important. The trust, after disposing of the routine matters 
incident to a meeting of this character, will consider the 
Takamine process and the proposition to increase the internal 
revenue tax. They will also outline plans for the future.”

159. Chicago Daily Tribune. 1893. Trust’s directors hear 
Takamine. The distillers, however, come to no conclusion on 
the new process. Dec. 15. p. 1.
• Summary: “Peoria, Illinois, Dec. 14–The whiskey trust 
directors were in session all day, but were unable to dispose 
of the business before them... Trust headquarters were 
surrounded by an anxious crowd of distillers all day. Mr. 
Takamine was closeted for a long time with the directors, and 
it is presumed he was telling about his recent experiments at 
the Manhattan distillery.”

160. Kellner, O.J. 1893. [Studies on the constituents and 
properties of koji]. Report of the Agricultural Society, Tokyo 
5:9. [Jap]*

161. Fesca, Max. 1893. Beitraege zur Kenntniss 
der japanischen Landwirtschaft. II. Specieller theil 
[Contributions to an understanding of Japanese agriculture. 
II. Special part]. Berlin: Paul Parey. ix + 929 p. See 187-203, 
872-73. Also published as vol. 2 of 2 volumes bound in one 
(Paul Parey, 1893). [7 ref. Ger]
• Summary: The chapter on the legumes (Die 
Huelsenfruechte, p. 187-203) is partly a review of the 
literature, with emphasis on soybeans (Daizu, Omame, 
Sojabohne). He begins by noting that for a nation like 
Japanese, where the people live predominantly on plant 
foods (Pfl anzenkost = vegan diet), legumes are of major 
importance for the nutrition of the people, in that they offer 
a substitute for meat. They also supply important nitrogen 
to the soil. A table (p. 188) shows soybean production and 
yield in Japan from 1879 to 1887. The area increased from 
441,699 cho to 466,315. Note: 1 cho = 2.45 acres. Production 
increased from 2,280,135 koku to 3,253,790. Note: 1 koku 
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= 180 liters or 47.6 gallons. Yield increased from 5.1 cho/
koku to 7.69. Soybeans like the climate of northeastern Yezzo 
[Hokkaido]. A table (p. 190) gives the date of planting, 
date of harvest, and days to maturity at Hakodate, Sapporo, 
and Nemuro (all on Hokkaido). Also discusses: Soy sauce 
(Shoyusauce; p. 190), dates for other locations, and fertilizer 
(Düngung) needs (p. 191-92, incl. phosphoric acid, potash, 
wood ashes, straw, and superphosphate). A table (p. 193) 
shows soybean area (in cho), production. and yield in 1887 
in 6 parts of Japan (Yezzo, northern Japan, central Japan 
[which had by far the greatest planted area and production], 
western Japan, Shikoku, Kyushu).
 Also discusses: The extraordinarily high nutritional 
value of the soybean (p. 196), yellow lupins (p. 196), 
defatted soybean cake (Daizukasu, p. 196), shoyu or soy 
sauce, Shoyubohne, and koji (p. 197-99), tofu, Bohnenkäse, 
and Tofumame (p. 199), Kori-Tofu and E. Kinch (p. 199).
 His analysis of shoyu presscake (Shoyukasu) and okara 
(Tofukasu) showed that they contained respectively: Water 
53.6 and 85.7%. Ash: 6.7 and 0.5%. Crude protein: 12.6 and 
3.8%. Crude fat: 13.7 and 1.4%. Nitrogen-free extract: 6.7% 
and 5.4%. Crude fi ber (Rohfaser): 6.7 and 3.2%. Tofukasu 
is a rather good livestock feed, and it is also eaten by poor 
people. The shoyu presscake, although richer in nutrients 
than okara, is used, at most, only in small amounts in feeds 
and then it must be cooked. Living yeast cells in the koji 
can easily cause stomach diseases and problems, and the 
presscake also has a high salt content. Note: This is the 
earliest German-language document seen (June 2013) that 
uses the term Tofukasu to refer to okara.
 Miso (4 types; p. 200-02): (1) White miso (Shiro-Miso: 
Low salt content and short shelf life; keeps for 10 days); 
made with rice koji. Fermented for 3-4 days. (2) Edo Miso 
(Yedo-Miso): Higher salt content, shelf 5-4 months up to 1 
year. Made with rice koji. Fermented for 10 days in summer, 
30 days in winter. (3) Farmhouse miso (Inaka-Miso): Very 
high salt content. Shelf life: About a year; made with barley 
koji. Fermented for about 11-12 months. (4) Sendai miso, 
also known as Red miso (Sendai-miso: auch Aka-Miso 
genannt): Red color and high salt content. Shelf life: several 
years. Made mostly with barley koji. Fermented for 1½ to 2 
years.
 Azuki (Phaseolus radiatus, with planted area, 
production and yield for 1883 and 1884, p. 203).
 A table (p. 873) shows a valuation of Japan’s 
agricultural production for about 17 major crops (Source: 
Japan’s Volkswirtschaft und Staatshaushalt). For each crop, 
the annual production (in koku), the worth per unit, and the 
value of the total crop in yen are given. The most valuable 
crops are: Rice: 40 million koku, 200 million yen. Dehulled 
barley (beschalte Gerste): 7 million koku, 14 million yen. 
Naked barley (nakte Gerste): 5 million koku, 12.5 million 
yen. Soybeans (Sojabohnen): 3 million koku, 12 million yen. 
Wheat (Weizen): 3 million koku, 12 million yen. Address: 

Prof., Dr., Germany.

162. Japan, Dep. of Agriculture and Commerce, Agricultural 
Bureau. 1893. A descriptive catalogue of the agricultural 
products exhibited in the World’s Columbian Exposition. 
Tokyo: Printed by Seishibun-sha. 115 p.
• Summary: The World’s Columbian Exposition was a 
World’s Fair held in Chicago, Illinois, to celebrate the 400th 
anniversary of Christopher Columbus’s arrival in the New 
World in 1492.
 Discusses 38 commercial products, with most divided 
into basic information and products made from the crop. 
Includes: Rice (“The manures applied to rice fi elds” include 
“green manures, farm yard manures, composts, ordures, fi sh 
manures, Sake kasu, Shoyu kasu, rape seed cake, and soy 
bean [cake] {p. 11}), barley (“It is much used as the material 
for making miso. Miso is prepared by pounding together 
boiled soy bean, salt, and the Koji {yeast}* prepared from 
common barley or naked barley; and is one of the most 
common articles of food in Japan.” (Footnote: *”Eurotium 
oryzae). It [barley] is also used for making ame {p. 23}).
 Wheat (“Wheat is used principally for preparing soy 
[sauce], vermicelli, onmen [sic, somen?], undon [sic, udon], 
and several kinds of confectionary” {p. 27}. It is also used 
for making fu or wheat gluten; “Roast ‘fu’ is used as food 
by boiling it with soup, soy, mirin, etc.” {p. 29}), naked 
barley (Hordeum nudum; hadakamugi), Job’s tears (Coix 
lacryma; hatomugi), soy bean (Soja hispida; daidzu), adzuki 
(Phaseolus Radiatus, [azuki]), sasage (Dolichos Umbellatus),
haricot bean (Phaseolus vulgaris), peas, buckwheat 
(“Sobakiri” and “Kôri-soba” are both seasoned with soy 
sauce {p. 46}), rape seed (Brassica chinensis, natane) 
and rape seed oil (natane abura), sesame seeds (yellow 
{kigoma}, white {shirogoma}, and black {kurogoma} are 
displayed) and sesame oil (made from only yellow and white 
sesame), yegoma (Perilla occimoides), hemp, shiitake, chilli 
(Capsicum Longum; tôgarashi; “The fresh unripe fruit and 
leaves of certain varieties are eaten by cooking them with 
soy, sugar, “Katsuwobushi” [katsuobushi],* etc.” {p. 103}). 
Also discusses: Dried daikon (p. 109-11), konjak fl our 
(Conophallus konjak; konniak-ko, konnyaku; “For cooking, 
it is cut into small pieces and boiled with soy, soup, mirin, 
sugar etc.” {p. 112}), kampio (Lagenaria vulgaris; kampio 
[kampyo, kanpyo]; “It is used as an article of food by boiling 
with water, soy, sugar, mirin etc.” {p. 113}), wine.
 Concerning the soy bean: In 1887, the total area of 
arable land devoted to soy bean cultivation is 4,633,152 tan 
(1 tan = 0.245 acre; thus 1,142,472.2 acres or 462.352.16 
hectares). The total production of soy bean in the Empire was 
estimated to be 3,253,790 koku [419,459 metric tons] (1 koku 
= 180 liters, and 1 bushel = 35.2390 liters; thus 585,682,200 
liters = 16,620,284 bushels).
 Note 1. From the above fi gures, a yield of 14.53 bushels 
per acre can be calculated.
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 From 1887 to 1891 the price of soybeans per koku 
ranged from 4.180 yen in 1888 to 5.319 yen in 1890. Four 
specimens of soybeans were exhibited:
 No. 24. Green soy bean (awo-daidzu) The produce of 
Akumi-gun, in Yamagata prefecture.
 No. 25. Black soy bean (kuro-daidzu). The produce of 
Sapporo-gun, in Hokkaido. No. 26. Common soy bean. The 
produce of Chikuba-gun, in Ibaraki prefecture. No. 27. Soy 
bean (Itachi-daidzu). The produce of Iruma-gun, in Saitama 
prefecture.
 “Daidzu or soy bean is extensively used in Japan to 
prepare various kinds of foods indispensable for the daily 
meal, such as ‘soy’ or ‘shôyu,’ ‘tamari’ (a kind of soy), tofu, 
and miso. It is also largely used as a food for horses and 
manure [bean cake].
 Note 2. This is the 2nd earliest English-language 
document seen (April 2012) that mentions tamari, which it 
calls “tamari” (not “tamari shoyu”).
 A analysis of the percentage composition of 3 kinds 
of soy beans analyzed by the Sanitary Experiment Station 
at Tokio is given; Green soy beans have the highest crude 
protein content (42.85% with 12,28% water). White soy 
beans (shiro-daidzu) have the highest ash content (5.00% 
with 13.46% water). Black soy beans have the highest fat 
content (18.26%, and the 2nd highest crude protein content 
40.25%, with 11.09% water). Soy bean (Itachi-daidzu) from 
Saitama prefecture.
 Although daizu is abundantly produced in Japan, since 
its daily consumption by all classes of people is great, it 
is now imported from China and Korea in large quantity. 
However imported soy bean is never used to make fi rst class 
shoyu or soy, since the imported beans are inferior to those 
produced in Japan.
 A table shows the quantity (in kin) and value (in yen) 
of soy bean exported from Japan from 1887 to 1891; 2.1 
million kin were exported in 1889.
 Four specimens of soy sauce are on display. Two 
brands (the trade marks are shown) are made by Mr. Mogi 
Shichirouemon, and two are made by Mr. Mogi Saheiji. All 
are made at Noda-machi, Chiba prefecture, Japan. Brands (a) 
and (c) are of the fi rst quality; brands (b) and (d) are of the 
second quality.
 A table shows the amount of shoyu made in Japan each 
year from 1887 to 1891; the amount ranges from 1,304,551 
koku in 1888 to 1,157,982 koku in 1890. Since 1 koku = 180 
liters, the amount made in 1888 is 234,819,180 liters. The 
total number of shoyu manufacturers in 1889 was 10,682. 
A table shows the price (in yen) of various brands and 
quantities of shoyu from 1887 to 1892. A brief description 
of the process for making shoyu is given. The word “barm” 
is used instead of koji. Either barley or wheat can be used 
with daizu to make the barm. The “mixture is kept for about 
25 months, stirring it occasionally with a paddle, say twice a 
day during winter and three times in summer, and when it is 

fermented to the required degree, soy is extracted by means 
of a soy press. The clear liquid thus obtained is pasteurized 
by heating to about 130º F. and when entirely cooled, it is 
transferred into casks.”
 As shoyu is manufactured from daizu, wheat, etc., “it 
naturally contains a large quantity of albuminous matter. 
Shoyu is used in Japan as table salt is in Europe and 
America; consequently it is indispensable for daily use 
for cooking fi sh, meat, vegetables. etc. It has a remarkable 
merit when applying it in the place of sauces (like 
‘worcestershire’) for beefsteak, fry, stew, etc. It answers 
better than salt when used with cold meat.
 “Japanese soy or ‘Shoyu’ has long been exported to 
various parts of Europe where those who once taste it never 
fail in extolling its fl avour. It is said that in Holland, Japanese 
soy has been used by many people from long years ago 
and highly esteemed by them.” A table shows the chemical 
composition of shoyu.
 “Since the fi ne fl avour of Japanese soy has recently 
become known to people abroad, several trial consignments 
were made both to Europe and America, and the result, 
though it has obtained a high reputation among them, still 
it has not yet become a leading article of export.” A table 
shows the annual amount and value of shoyu exported from 
Japan from 1887 to 1891. It ranges from 1,302.71 koku 
worth 11,091 in 1887 to 3,749.01 koku worth 41,028 yen in 
1891. Thus the exports are growing rapidly.
 Three specimens of tamari are one display, one dilute 
and one concentrated. The fi rst two are made and sold by 
Mr. Ishima Mosaku. The 3rd (regular tamari) is made and 
sold by Mr. Morimoto Chôhachi. All are made at Yokkaichi 
in Miye [Mie] prefecture. Tamari is made chiefl y in the 
prefectures of Miye, Aichi and Gifu [in central Japan]. 
Tamari is very similar to shoyu except that no wheat is used 
in manufacturing tamari.
 Tofu (bean curd): “Tofu is one of the most favourite 
foods of Japanese and sold in all places both in towns and 
villages. The specimen here exhibited is called Yakidofu 
and is prepared by roasting partially dried ‘Tofu’ over a 
charcoal fi re.” “As ‘Tofu,’ sometimes called bean curd, being 
a coagulated vegetable albumen of soy beans, it contains 
a large proportion of nutritious matter, most important to 
human life, especially, to those who subsist mainly upon 
vegetables.” The price of this Yakidofu is 18 yen per 10 
dozen.
 Note 3. This is the earliest English-language document 
seen (April 2013) that mentions grilled tofu, which it calls 
Yakidofu.
 A specimen of Kôri-tôfu or frozen bean curd is 
displayed; it is made in Minami Adzumi-gun, Nagano 
prefecture. “As it can be preserved for many years it is a 
suitable for provision for vessels undertaking long voyages.”
 Concerning adzuki: There are both red adzuki and white 
adzuki. Early varieties are sown in the spring; late varieties 
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{called aki-adzuki in the autumn}. “It is mostly used for 
preparing “An”–a pulpy mixture of boiled Adzuki fl our and 
sugar, and in that state is largely used for making various 
kinds of confectionary.” It is also used to make “Sarashi-an 
or refi ned fl our of ‘adzuki,” and “shiruko–a juice prepared by 
boiling the fl our with a suitable quantity of water and adding 
sugar...” Note 4. Shiruko could be described as adzuki bean 
soup with mochi (rice cake).
 Concerning rape seed: “Rape was formerly cultivated 
to a great extent but since the introduction of Kerosene Oil, 
the acreage of its cultivation has been much diminished, yet 
it is grown in nearly all parts of Japan and forms one of the 
important farm crops.”

163. Koenig, Franz Joseph. ed. 1893. Chemie der 
menschlichen Nahrungs- und Genussmittel. Zweiter Theil. 
Ihre Herstellung, Zusammensetzung und Beschafftenheit, 
ihre Verfaelschungen und deren Nachweis. Dritte Aufl age 
[The chemistry of human foods and delicacies. Vol. 2. Their 
production, composition and properties, their falsifi cation 
and proof of that. 3rd ed.]. Berlin: Verlag von Julius 
Springer. xvi + 1385 p. See p. 194-95, 389, 486-90, 529-30, 
1044-53, 1071. Illust. Index. 24 cm. [12 ref. Ger]
• Summary: Summaries of early studies on the chemical 
composition of soybeans and various soyfoods, including 
some original studies. Discusses (p. 194-95) commercial 
sauces, including Japanese shoyu (“Japanisch Soya oder 
Shoya oder Soy”). See separate entry.
 Discusses (p. 1044-51) adulteration of coffee and coffee 
substitutes. Under “Coffee made from legumes” (p. 1051) 
we read: “The soybean (compare p. 486) is also used for the 
preparation of a coffee substitute.” A table (p. 1053, based 
on Kornauth) compares the composition of 12 roasted seeds 
and fruits used to make coffee substitutes, including chicory, 
barley, fi gs, soybeans, white lupins, and chufa.
 An illustration (p. 1071) shows different cellular 
layers of the soy bean sprout leaves (Keimblätte)–after an 
illustration by J. Moeller.
 Also discusses: Peanuts (Erdnusse, Arachis, p. 322, 373, 
385, 389, 494, 621, 686, 1051). Sesame seeds (p. 322, 385, 
372, 389, 408, 494). Almonds (p. 322). Hemp (p. 322, 385, 
493). Lupins (p. 372, 385, 389, 490-91, 1050, 1053, 1068-
69). Chufa (Erdmandel, Cyperus esculentus, p. 1051, 1053). 
Address: PhD, Prof. (who teaches but does not have a faculty 
seat or voting rights) at the Royal Academy and Head of the 
Agricultural-Chemical Experiment Station at Muenster, in 
Westphalia, Germany (ordentlicher Honorarprofessor der 
Koeniglichen Akademie und Vorsteher der agric.-chemischen 
Versuchsstation Muenster i. W.).

164. Peoria Transcript (Illinois). 1894. Work has 
commenced. The new Wollner factory below the city. It will 
be either a distillery or a glucose factory–Nothing to say. 
March 20. p. 2, col. 5.

• Summary: “Peoria is to have a new factory, but whether 
it will be a glucose factory no one except Samuel Wollner 
knows.” And he will not say. Work has already commenced. 
“It is proposed to spend some $300,000 in the improvement. 
If it should turn out to be a distillery, it is safe to say that 
it will be the largest in the world, and in addition will be 
constructed for the express purpose of combatting the trust... 
The progress of the building, and the statement of Mr. 
Wollner will be awaited with a great deal of interest.”

165. Chicago Daily Tribune. 1894. Distilling tests Peru [sic, 
Peoria], Illinois. Experiments made to reduce the present cost 
of production. April 2. p. 4.
• Summary: “Peoria, Illinois, April 1.–Jokichi Takamine 
has just concluded a fi fteen days’ test of his process of 
distillation at the Manhattan Distillery, during which time 
the house was operated at 1,500 bushels a day. The fi gures 
have not yet been compiled and it is impossible to secure 
any details as to the test. It cannot be regarded as entirely 
satisfactory, however, as Mr. Takamine is arranging for 
another test, which will be commenced this week, the house 
to be run at the same capacity.
 “Heretofore all his spirits have been manufactured with 
the aid of koji extract, but the present test will be made with 
the solid koji. Its object is to see if a reduction cannot be 
made in the cost of production. The test just concluded was 
the most extensive ever made and it required a great deal of 
time and expense to fi t up the distillery, which was turned 
over to Mr. Takamine exclusively during its continuance. The 
stockholders will meet here in annual session this month and 
reports will be submitted to them.”

166. Chicago Daily Tribune. 1894. Trust to try the Takamine 
system. By its use the combination expects to control the 
whiskey business. April 23. p. 7.
• Summary: “Peoria, Illinois, April 22.–One of the most 
important matters before the Distilling and Cattle Feeding 
company last week,... was the making of spirits and alcohol 
by the Takamine process. The inventor, Jokichi Takamine, 
has been claiming much for the invention for three years, 
during which time innumerable experiments have been made 
in this city. He has always claimed progress, and some time 
ago added a number of improvements to his process and 
was granted exclusive control of the Manhattan distillery 
to demonstrate what he claimed. It is said that the directors 
were so favorably impressed with the results of a thirty-days’ 
test that steps have been taken to fi t up a number of houses, 
and Mr. Takamine has been directed to have the necessary 
plans made. He is now engaged in this work. The saving 
as shown by this report is 15 cents a bushel or three cents a 
proof gallon. An important item is the claim that the spirits 
are much purer and smoother and can be fi nished and refi ned 
at a still further reduced cost. This would give the company 
an advantage over all other distilleries and it expects, as soon 
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as arrangements can be completed, to control the business of 
the country.”

167. Milwaukee Sentinel. 1894. To adopt Takamine’s 
process. Whisky trust satisfi ed with the tests made. April 23. 
p. 1, col. 7.8.
• Summary: “Peoria, Illinois, April 22.–News of the result of 
the experiments of Jokichi Takamine at Manhattan distillery, 
which was suppressed on the occasion of the annual meeting 
of the Whisky trust, was made public to-day. Reports of 
the recent extensive tests at the Manhattan distillery were 
submitted to the directors, who carefully reviewed them. 
The tests were the most extensive yet made, and the fi gures 
show a saving of 16 cents a bushel of grain or 3 cents a proof 
gallon, with a still further saving in refi ning and fi nishing. 
The product is claimed to be much purer and better. Several 
of the company’s distilleries will be fi tted up for the process 
as soon as practicable, and the company is now having Mr. 
Takamine draw up plans. These patents are expected to prove 
of great value to the company, which controls them.”

168. Wall Street Journal. 1894. Distillers. April 23. p. 4.
• Summary: “Chicago special–President Greenhut says it 
is true that extensive experiments made by Distillers have 
demonstrated the fact that by the Takamine process a saving 
of three cents per gallon can be effected in the manufacture 
of spirits. This is a big margin. The process will soon be used 
in a 5,000 bushel distillery.” It is not yet known whether it 
will be adopted in all distilleries of the company.

169. Wall Street Journal. 1894. The Takamine process 
adopted. May 24. p. 1.
• Summary: “Cincinnati special–There is no question but 
that the Takamine process is successful in making a saving 
in the cost of distilling. The directors of Distillers at their 
meeting here decided to introduce the process in all of their 
plants and estimate that it will result in a savings of upwards 
of $1,500,000 per annum and at the same time overcome 
competition.”

170. Chicago Daily Tribune. 1894. To make whiskey by 
Takamine method: Big trust fi nally decides to adopt the 
famous Japanese idea. May 25. p. 2.
• Summary: “Cincinnati [Ohio]. May 24.–The directors of 
the Distillers and Cattle Feeders’ company have decided to 
adopt the Takamine process for making whiskey. President 
Greenhut says that the saving will be 15 cents a bushel and 
that a better product will result.”

171. Wall Street Journal. 1894. Distillers. May 25. p. 1.
• Summary: “Cincinnati special to P.J. Goodhart & Co.–The 
D.C.F. Co. [Whiskey Trust] has closed a contract with the 
Takamine Co. to use the new process. The papers here have a 
long article about the new agreement and processes, and the 

plan adopted, it is said, will bring about an enormous saving.
 “Chicago special–President Greenhut says while the 
Trust is preparing to close down its houses after the 1st of 
June, when feeding cattle is fi nished, I am confi dent they will 
have to start up long before fall. If business improves as it 
should, all the trials and tribulations that are causing so much 
fretting now will disappear and the whiskey business will be 
harmonious. As long as western distributors do not unite we 
will treat them individually. The rebate system will not be 
abandoned.”

172. Washington Post. 1894. Whiskey trust plans. President 
Greenhut thinks an additional tax will be levied for its 
benefi t. May 26. p. 5.
• Summary: “Cincinnati, May 25.–The meeting of the 
directors of the whiskey trust adjourned at noon to-day. 
President Greenhut left for New York to-night. Before 
leaving he said he thought an additional tax would be put on 
whiskey.”
 “’The trust now owns over twenty distilleries, and in 
June several more will probably be added to the list. The 
trust will save annually $1,500,000 by the new takamine [sic, 
Takamine] process of distilling.’”

173. Wall Street Journal. 1894. Distillers. May 29. p. 4.
• Summary: “President Greenhut, of Distillers, was down 
town to-day. He speaks in a very hopeful way of the business 
outlook and is enthusiastic over the Takamine process. He 
repeats what he said West that it will save the Distillers Co. 
$1,500,000 annually.”
 Also discusses two lawsuits concerning rebates brought 
by and against the company.

174. Wall Street Journal. 1894. The Takamine process. May 
31. p. 2.
• Summary: “President Greenhut of Distillers talks freely 
about the Takamine process. One of the owners of the 
process tells us that the Whiskey company has made a 
contract with the Takamine people for the alcohol process 
only, and that it is true that the Distillers’ company can save 
$1,500,000 annually by using it. The Takamine company 
however expects its largest revenue to come from the 
brewers, and estimates that it can save over $10,000,000 
to the beer interests of the country. A sub-company for the 
handling of the process in this State is being brought out in 
New York.
 “The inventor of the process, Jokichi Takamine, is a 
Japanese scientist, who was Japanese commissioner to the 
World’s Fair. He met an American lady by the name of 
Hitch, and married her. Her parents assisted in forming the 
Takamine company, which has been trying for a long time 
and has fi nally secured the co-operation of the Distillers’ 
company. Outside distillers and others have been very 
skeptical about the process, but the Distillers company, after 
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careful trial, has adopted it.”

175. New York Times. 1894. To fi ght the Whiskey Trust: 
Independent distillers organizing opposition. Arbitrary 
exactions of the Trust to be tolerated no longer. President 
Greenhut’s speculations in Wall Street. The story of his 
operations on both sides of the market. Strange things which 
happened during a bear campaign. Aug. 3. p. 1, 5.
• Summary: “A new company for the distribution of spirits 
in competition with the Whiskey Trust has been organized 
and will be in operation without delay. Several large distillers 
outside of the trust have come together in this combination. 
The new company will have its headquarters in this city and 
branches in the principal cities of the Eastern and Western 
states.”
 “The importance of this move will be more fully 
appreciated when it is explained that jobbers in buying 
from the trust are compelled to do so through the American 
Distributing Company, which has been receiving 2 cents a 
gallon for its services, and which, of course, is collected from 
the jobbers. The new company will have no rebate system, so 
the product will reach the consumer without an additional tax 
for its distribution.”
 A table shows the names of the independent distillers 
and the capacity of each in bushels / day. A sordid history of 
the whiskey trust from 1892 is given.

176. 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.”

177. Chicago Daily Tribune. 1894. Begins to pay its tax: 
Whisky trust now actively withdrawing Peoria goods. 
Northern and Manhattan distilleries take out spirits, doubling 
the highest collection record in the district–The trust receives 
money and makes a heavy deposit–Evidence that it will pay 
out all of its goods on time–New York people in ignorance. 
Aug. 23. p. 5.
• Summary: The whisky trust began “withdrawal of its 

immense amount of goods from the bonded warehouses 
in Peoria.” The taxes collected today “amounted to 
$531,921, or twice the largest collection in the history of 
the Peoria revenue district... A considerable quantity was 
also withdrawn from the Manhattan distillery, at which 
Takamine has been engaged with his experiments for the last 
three years. It will require nearly $1,000,000 to pay the tax 
on the goods stored at the Manhattan.” President Greenhut 
is making great efforts to negotiate deals whereby he can 
secure the money he needs. The fi rst deal which had “was 
endeavoring to negotiate in New York City [from a trust 
company] has been abandoned...” The offi cials of the whisky 
trust “now have three days in which to pay $4,500,000 and 
release their Peoria goods from bond.”

178. 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 
oryzœ (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.”
 “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 oryzœ (Ahlburg), genus 
Aspergillus, and the genera Mucor and Penicillium having 
diastatic and fermenting properties.” Address: Chicago, 
Illinois; Citizen of Japan.

179. 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.”
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 “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.

180. 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 oryzœ, 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.

181. 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 
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 
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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.

182. 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.

183. 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.

184. 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, 
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 
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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.

185. 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.

186. 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.

187. 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.

188. Peoria Transcript (Illinois). 1894. Big improvements. 
Oct. 8. p. 2, col. 6.
• Summary: “The work of remodeling the Manhattan 
distillery so that it can be used for the Takamine process 
is going ahead at a lively rate. New buildings are being 
constructed and new and improved machinery placed in 
position. The house will be ready for operation within a few 
weeks. The cost of the buildings and extensive alterations 
will be about $12,000 with considerably more machinery 
and appliances. This will be the only Takamine house in 
the country, but it is the intention to chance [change?] 
others. When it starts the Manhattan will probably be run 
at a capacity of 2,000 bushels of grain per day, though this 
amount can be increased to 3,000 without diffi culty.”

189. Chicago Daily Tribune. 1894. Gives the whisky trade 
a boom. Abolition of rebates proves of advantage to sales in 
Omaha, Nebraska. Oct. 9. p. 3.
• Summary: “Omaha, Nebraska, Oct. 8.–The trade in whisky 
and other distillery products has decidedly increased since 
the whisky trust last week acted on the distributors’ advice to 
do away with rebates.”
 “Peoria, Illinois, Oct. 8–The Atlas distillery will 
commence yeast-making tomorrow, to be followed Thursday 
by the mashing of grain... This is the new distillery just 
completed by the Wollners, and which is by long odds the 
largest and most complete in the world. It has a capacity of 
8,000 bushels a day. Adolph Woolner Jr. is the manager of 
the new concern... The new distillery is an anti-trust house, 
and while it is not intended to combat the trust expects to 
receive its full share of business. No word has been received 
as to when the trust house [whisky trust] will resume and the 
Atlas will be the only distillery in Peoria in operation.
 “At the Manhattan [distillery] an addition costing 
$12,000, without the machinery, is just being completed. 
This is for the Takamine process, and when this house starts 
up it will be at a capacity of 2,000 bushels per day, with 
Takamine in charge of affairs.”

190. Wall Street Journal. 1894. Distillers. Oct. 9. p. 1.
• Summary: “Messrs. Hollister & Babcock have received the 
following from their Chicago correspondent:
 “The D. & C. F. Co. [Distilling and Cattle Feeding = 
whisky trust] is in sore straits to raise money to meet its 
rebate vouchers.
 “That the company has no money to pay them is well 
known by those familiar with its affairs. There are now 
on deposit with the Central Trust Company of New York, 
$2,500,000 fi rst mortgage bonds to secure payment of the 
rebate, and the company would be glad to raise 50 cents 
on the dollar for them and apply the proceeds towards the 
payment of these rebates. The fact is, an effort has been 
quietly made among friends of the company to dispose of 
these bonds, but without success.
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 “The company is unwilling to advertise for bids for fear 
of hurting its credit, and is thus handicapped in its efforts to 
raise the necessary money.”
 “These facts would indicate that the D. & C.F. is not in 
the best fi nancial condition...”

191. Wall Street Journal. 1894. Distillers. Nov. 12. p. 4.
• Summary: “Treasurer Hobart, of the Distillers Company, 
says: It has been decided to start up two Peoria distilleries, 
the Manhattan and the Monarch, about December 1. The 
Manhattan has been fi tted up for using the Takamine process, 
which will now be properly tested for the entire season. 
None of the other houses will be started until more of the 
present stock of spirits has been worked off.”

192. Chicago Daily Tribune. 1894. Trust distilleries to start 
up. The Monarch and the Manhattan will operate under the 
Takamine process. Nov. 27. p. 1.
• Summary: “Peoria, Illinois, Nov. 26.–There is greatly 
increased activity in distilling circles here. The Monarch 
and Manhattan, which have been ordered by the trust 
to start up, to-day commenced receiving grain, and will 
resume business Dec. 1. The Monarch will commence with 
a capacity of 3,000 [bushels] a day and the Manhattan with 
1,500. This will be under the Takamine process. It is further 
stated that trust offi cials have ordered one of the Cincinnati 
[Ohio] houses to start at once. The revenue collections here 
increased until they now average more than $50,000 a day.”

193. Peoria Transcript (Illinois). 1894. Distilleries to start: 
There will be a resumption of business at once. Nov. 27. p. 2, 
col. 5.
• Summary: “Last Saturday the Monarch distillery received 
a large consignment of cattle, and yesterday grain was 
shipped to both the Monarch and Manhattan. These houses 
are preparing to start in the next few days. The Monarch will 
be operated at a capacity of 3,000 bushels per day and the 
Manhattan at 1,500 bushels. At the latter house the Takamine 
process will be tested with further improvements made 
during the season. The distilling business is now looking up.
 “One of the Cincinnati [Ohio] houses will start in a few 
days. There is a visible improvement in the collections. The 
Atlas yesterday shipped three car loads of spirits, while there 
were large shipments from trust houses.”
 Note: This is the last article seen (July 2012) about the 
work of Jokichi Takamine with koji and whiskey in Illinois.

194. Chicago Daily Tribune. 1894. Much more whiskey 
to be made. Trust orders houses in many cities to start in 
business. Dec. 16. p. 9.
• Summary: “Peoria, Illinois, Dec. 15.–The Board of 
Directors of the whisky trust at its meeting just ended in this 
city ordered houses in Peoria [Illinois], St. Louis [Missouri], 
Chicago, Cincinnati [Ohio], and Terre Haute [Indiana] to 

resume operations.” They “ordered an increase in the daily 
consumption of grain of 12,000 bushels a day. The company 
is already grinding 8,000 bushels, which will make the total 
capacity after the fi rst of the year more than 20,000 bushels 
a day, equivalent to nearly 100,000 gallons of spirits. This 
will enable Mr. Morris to feed a greatly increased number 
of cattle [in his feedlots]. The fi rst run of sprits under the 
Takamine process took place yesterday at the Manhattan. Mr. 
Greenhut could not give the exact fi gures, but declared the 
run was in every way satisfactory.”

195. 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.

196. Delbrueck, -. 1894. [Takamine’s experiments with 
koji in a distillery at Peoria, Illinois?]. Zeitschrift fuer S.J. 
Supplement. p. 24. [Ger]*

197. Vorderman, Adolf G. 1894. Analecta op bromatologisch 
gebied. II. [Writings on foods: Mold-fermented foods. 
II.]. Geneeskundig Tijdschrift voor Nederlandsch-Indie 
34(5):639-663. [Dut]*
Address: Inspect. burg. geneesk. diest voor Java en Madoera 
(Civil Medical Service in Java and Madura).

198. 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...”

199. 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). 
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A detailed description is given of the preparation of both 
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.

200. Hanausek, T.F. 1895. Correspondenz: Mittheilungen 
aus Japan [Correspondence: Communications from Japan. 
Enquiry on miso to Dr. Kellner]. Chemiker-Zeitung 
19(11):222. Feb. 6. [Ger]
• Summary: Letter dated 26 Jan. 1895. Dear (sehr geeherter 
Herr) Doctor. In his Communications from Japan. Professor 
and Privy Councillor (Hofrath) O. Kellner has described the 
preparation of saké, shoyu and miso in the authentic way 
and given us a praiseworthy enlightenment (Aufklärung) 
about these Japanese foods and food accessories (stimulants 
/ enjoyables; Genussmittel). In addition to the authors 
mentioned by him, such as Hoffmann, Korschelt, Atkinson 
and J. Rein, who have reported about these items, Dr. G. 
Wagener (1881 in Tokyo) should also be mentioned. In the 
Oesterreichische Monatsschrift fuer den Orient 1881, No. 
12 he has given a very detailed description of miso. There 

are two basic types of miso–a Koji miso or white miso and a 
red miso, which should be made without koji [sic, it is made 
using less miso].
 I would therefore like to request of Dr. Kellner that he 
clarify for us whether or not there are really two types of 
miso in Japan, and if it is fact that red miso is made without 
koji.
 A summary / excerpt of the work of Wagener is also 
contained in my book titled Nahrungs und Genussmittel 
aus dem Pfl anzenreiche [Foods and Food Accessories from 
the Plant Kingdom] (page 100). With the request that you 
publish these lines. Address: Dr. Vienna, Austria.

201. Kellner, O.J. 1895. Die Bereitung von Miso in Japan 
[The preparation of miso in Japan]. Chemiker-Zeitung 
19(13):265. Feb. 13. [3 ref. Ger]
• Summary: This is an answer to questions from Dr. 
Hanausek to Chemiker-Zeitung. Kellner wrote his fi rst major 
article on miso in 1889. There are 4 basic types of miso in 
Japan: 1. Shiro miso (white miso) is made from large-seeded 
soybeans (grosskörnigen Sojabohnen), rice koji, and salt. 
The ingredients are mixed at 70-90ºC, and the product is 
ready after 3-4 days of fermentation. It will not keep longer 
than 10 days. Note 1. This is the earliest document seen (Oct. 
2001) worldwide that mentions “large-seeded soybeans.” 
The next document to use that term appeared in 1936 in the 
USA.
 2. Yedo miso (named after the early name for Tokyo) 
is made from the same ingredients as Shiro miso. The 
ingredients are mixed, the mixture is brought to 35-45ºC, 
and part of the salt is added in a cooled solution only after 
mixing is carried out. The fermentation takes about 10 days 
in summer, 30 days in winter. The miso will keep for 4 to 15 
months at room temperature.
 3. Inaka miso (countryside or peasant’s miso). Less 
expensive barley koji is used in place of rice koji. The 
soybeans are steamed for a very long time until they 
attain the desired reddish color. The fermentation takes 
11-12 months, and the fi nished miso will keep for about 
1 year. This type contains the most salt. To accelerate the 
fermentation, mix the ingredients while the soybeans are still 
hot.
 4. Sendai miso (named after the city of Sendai) is 
substantially different in preparation from the other types. 
The cooked beans are rubbed to a paste, formed into 
prismatic pieces [prismatische Stuecke], and hung up with 
straw cords to dry for 1 to 1½ months. Then they are washed 
with lukewarm water, pulverized, sifted through a fi ne sieve, 
mixed with barley koji, salt, and cold water, and mashed in a 
mortar. The mass is put in the fermentation vat and roughly 
every 2 months reworked in the mortar. The fermentation, 
for which a cool room is used, is fi rst ended after 1 to 1½ 
years, and the fi nished miso has a fi ne aroma, sweet taste, 
and reddish color. Because of the latter it is widely referred 
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to as “red miso.”
 In the production of special types of miso, the following 
ingredients may be added to the basic ingredients before 
the fermentation: Glucose or cane sugar, gingerroot, slices 
of eggplant, Japanese burdock, roasted soybeans (geröstete 
Sojabohnen), rice bran, sesame oil. Moreover, many families, 
for use in their homes, prepare a miso using the press-
cake that is left over after making shoyu and that has not 
been washed with salt water. It is used in place of steamed 
soybeans, and it is permeated with a fermentation-instigating 
power. In place of koji, dehulled barley may be used. In 
commercial miso production, only rice- or barley koji is 
used.
 Note 2. This is the earliest German-language document 
seen (Dec. 2012) that mentions soynuts, which it calls 
geröstete Sojabohnen. Address: Prof., Dr., Moeckern [near 
Leipzig], Germany.

202. Chicago Daily Tribune. 1895. Receivership is now in 
charge: Whisky trust business transferred here on a creditors’ 
petition. Feb. 16. p. 8.
• Summary: The whisky trust is now in receivership. The 
receivership is being moved from the United States court at 
Peoria, Illinois, to the offi ce in Chicago.

203. Atlanta Constitution (Georgia). 1895. Whistling market. 
Feb. 21. p. 6.
• Summary: “Receivers of Distilling and Cattle Feeding 
have thrown out Takamine and his process. It has cost the 
company $50,000 a year and always was a failure.”
 Note: A receiver is a person appointed to settle the 
affairs of a business involving a public interest or to manage 
a corporation during reorganization.

204. Daily Picayune (New Orleans, Louisiana). 1895. 
Takamine to meet trust receivers. He will probably make a 
new proposition to the whisky men. Feb. 22. p. 7, col. 4.8.
• Summary: “Peoria, Illinois, Feb. 21.–Special Telegram.–
Jokichi Takamine, the Japanese chemist who invented 
the Koji process of distilling, went to Chicago today, 
accompanied by Colonel Hitch, his father-in-law, and 
president of the Takamine Ferment Company, to consult with 
the directors of the company and the receivers of the whisky 
trust. It is learned that Feb. 11 the receivers stopped work at 
the Manhattan Distillery under the Koji process, where it has 
been in use for some months. Their action was not known to 
the trust headquarters, but this explains the persistency with 
which Takamine has haunted the trust headquarters whenever 
the receivers have been there.
 “They instructed him to make a new proposition under 
which his system could be used by them, but he did nothing. 
It is understood that after consulting with the directors of the 
company he will make a proposition to the receivers which 
will allow the further use of the Koji system.”

205. 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 
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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 
Beach, California. Address: Adjunct Professor at the Hanover 
Technical College (Privatdozenten an der Technischen 
Hochschule, Hannover).

206. Chicago Daily Tribune. 1895. Takamine sues whiskey 
trust: Declares it has not kept a contract and wants a remedy. 
March 6. p. 2.
• Summary: “Jokichi Takamine, President of the Takamine 
Ferment company, fi led a petition in the United States Court 
yesterday against the receivers of the whisky trust. He alleges 
that in 1891 he entered into a contract with the offi cers of 
the trust for experiments with his fermentation process, and 
if it caused a saving he was to receive 20 per cent of the 
amount saved. Last July [1894] the trust was satisfi ed that 
the process was an improvement, and contracted to fi t up the 
Manhattan Distillery for the use of the process. In December 
he began operations. When the receivers were appointed they 
caused the distillery to be changed back to the old process. 
The petitioner asks that the receivers be compelled to either 
carry out the contract or release the petitioner.
 “Threatened trouble between the receivers of the 
whiskey trust and the distributors of the product has 
been averted” by allowing the distributors one cent a 
gallon on carload lots. The members of the Stockholders’ 
Reorganization committee and their attorneys have reached 
New York and will meet this morning. The fact that no 
assessment is levied on the stock is expected to cause 
something of a sensation. “The stock yesterday sold up to 13, 
somewhat higher than it has been since before the receivers 
were appointed.”

207. Daily Picayune (New Orleans, Louisiana). 1895. 
Business. The Takamine process. March 6. p. 2, col. 2.8.
• Summary: “Chicago, March 5.–The trouble between the 
receivers of the whisky trust and the distributors of their 
product has been averted.

 “At the conference this afternoon it was decided to allow 
the men who handle the spirits 1 cent a gallon, car loads. 
This was entirely satisfactory to both parties.
 “The members of the stockholders reorganized and 
their attorneys will meet in New York to-morrow. It is 
expected that the fact that no assessment will be levied on 
the stock will be satisfactory. J. Takamine, the president of 
the Takamine Fermenting Company [sic, Takamine Ferment 
Company], has fi led a petition in the United States court 
against the receivers of the whisky trust. Takamine alleges 
that in 1891 he entered into a contract with the offi cers of 
the trust for the experimentation of his fermenting process 
and in the event that the process caused saving over the old 
method he was to receive 20 per cent of the amount saved. 
In July last the trust was satisfi ed that the process was an 
improvement over the old method and contracted to fi t up the 
Manhattan Distillery for the use of the process.
 “In December last he began operations in the distillery 
named. When the receivers were appointed they caused 
the distillery to be changed back to the old process. The 
petitioner asks that the defendant receivers be compelled 
to either carry out their contract or release the petitioner. 
Counsel for the receivers were served with notice to answer 
the petition before the court within the next ten days.”

208. New York Times. 1895. The fi nancial world. March 10. 
p. 5.
• Summary: “The plan of reorganization of the Distillers’ 
Company is published, and should meet with hearty support 
by the stockholders... It has been found that in the past four 
years the company has been run in a way which may be 
mildly called, extraordinary. It paid out enormous sums to 
purchase properties it really did not need, but with the idea of 
securing a monopoly, which it failed to secure.
 “A mysterious item entered as ‘Gibson’ is credited with 
$510,000. This item is so suggestive, when we consider 
the rôle played by Mr. Gibson, it is a question whether the 
receivers ought not to follow along the track thus exposed, 
which might lead to surprising disclosures. It was found 
that about $600,000 was spent as lobby expenses, mainly 
connected with the effort to get the tax increased. The annual 
losses on contracts for slop feeding, on barrels, grain, coal, 
Takamine process, and other various ‘divvies,’ foot up about 
$400,000 per year. Legal fees aggregate about $500,000.” A 
table shows the company’s balance sheet. “This will give a 
good idea of how profi table the business must have been.” It 
paid out $6.1 million in dividends.

209. Boston Daily Globe. 1895. Frauds found. Whisky trust’s 
books tell the story. Nearly $2,000,000 missing from the 
treasury. Receiver will try to get some of it back. Offi cers 
accused of making false entries. Helped themselves to stock t 
their own prices. March 26. p. 1.
• Summary: “The experts’ report covers a period ending 
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March 31, 1892... It is in 1893 and 1894 that the greatest 
irregularities are expected to be discovered.” Suits will be 
fi led against Greenhut and Morris.
 “An answer was made today in the US circuit court 
by Sec. Hennessey of the whisky trust to the bill of the 
Takamine ferment company, which had a contract with the 
trust for the use of the Takamine process of distillation.
 “The contract providing that the Manhattan distillery 
should be equipped for the operation of the patent process 
was being carried out when the receivers were appointed and 
the operations stopped.
 “The Takamine company demands a fulfi llment or 
abrogation of the contract, which is admitted by Sec. 
Hennessey. The receiver has not fi led an answer yet.”

210. Chicago Daily Tribune. 1895. Secretary Hennessey fi les 
answer. March 26. p. 8.
• Summary: The Takamine Ferment company had a 
contract with the whisky trust “for experimenting with the 
new process of cheap distilling of spirits. The Manhattan 
Distillery was fi tted up for that purpose, and the receivers 
discontinued the methods. The Takamine company demands 
a fulfi llment or damages. Secretary Hennessey admits 
the contract and the conditions named by the Takamine 
company. No answer has been fi led by the receiver.”

211. Saare, Oskar. 1895. Das Takamine-Verfahren 
[Takamine’s experiments]. Zeitschrift fuer Spiritusindustrie 
18(14):109-10. April 3. [3 ref. Ger]
• Summary: Discusses Takamine’s experiments with koji 
in a distillery at Peoria, Illinois. A large illustration shows 
Takamine’s equipment and its layout. This is one in a series 
of articles about the manufacture of distilled spirits and 
pressed yeasts in the United States. Address: PhD.

212. Chicago Daily Tribune. 1895. Fourth assessment due 
Monday. No movement in Distillers’ stock due until then–
Talk of arbitration. April 24. p. 3.
• Summary: “Peoria, Illinois. April 23–Receiver McNulta 
is transacting business at distilling headquarters... Jokichi 
Takamine has announced his intention of removing to 
Chicago this month. He expects to sign a new contract with 
the reorganization committee of the whisky trust, when he 
will continue his experiments in this city.”

213. Chicago Daily Tribune. 1895. Takamine company gets 
a release. Judge Showalter annuls its contract with the trust–
Stockholders meet. May 16. p. 5.
• Summary: “Judge Showalter of the Federal Court 
yesterday heard the petition of the Takamine Ferment 
company against Receiver McNulta of the whisky trust. 
Takamine and his company had a contract with the old 
trust for experimenting with the ferment process, and the 
experimenting was stopped by the receiver on taking charge 

of the trust. An annulment of the contract was asked. The 
counsel for the receiver yesterday made no objection to 
releasing the Takamine company, and the court made an 
order to that effect.
 “Stockholders of the whisky trust met yesterday at the 
Great Northern Hotel.” The names and positions of those 
present are listed. “It is said no important no action of 
importance was taken.”
 Note: This is the last document seen (Jan. 2007) 
concerning the work of Jokichi Takamine in Peoria, Illinois, 
or with the whisky trust.

214. Went, F.A.F.C.; Prinsen Geerligs, H.C. 1895. 
Beobachtungen ueber die Hefearten und zuckerbildenden 
Pilze der Arrakfabrikation [Observations on the yeast 
varieties and saccharifying fungi used in making arak, 
rice brandy]. Zentralblatt fuer Bakteriologie. Series 2. 
1(13/14):501-04. July 10. Extracted from Verhandelingen der 
Koninklijke Akademie van Wetenschappen. II. 4(2):. [1 ref. 
Ger]
• Summary: Discusses raggi (ragi), tapej (tape, tapeh), 
and brem. Japanese miso and koji (as described by 
Kellner) are mentioned in passing. The four new species 
of microorganisms described are: Monilia javanica, 
Saccharomyces Vordermanni, Chlamydomucor Oryzae, and 
Rhizopus Oryzae.

215. 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. 
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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 (Aug. 2012) 
showing that Parke, Davis & Co. was marketing [and almost 
certainly manufacturing] Taka-Diastase. Address: Detroit, 
Michigan.

216. 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 acquainetd 
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.”

217. Yabe, K. 1895. Preliminary note on the sake yeast. 
Bulletin of the College of Agriculture, Tokyo Imperial 
University 2(4):219-21. Aug.
• Summary: To make sake, koji is mashed along with freshly 
boiled rice. Address: Nôgakushi [Tokyo, Japan].

218. Lakeside Annual Directory of the City of Chicago. 
1895. Chicago, Illinois: Chicago Directory Co. See p. 1701.
• Summary: The two consecutive entries on page 1791 read: 
“Takamine Ferment Co. Jokichi Takamine, pres; John J. [?] 
White, sec; yepst [?] 511 Chamber commerce bldg.
 “Takamine, Jokichi, pres. Takamine ferment co. 511 
Chamber commerce bldg. h [home] 6641 Woodlawn Ave.” 
Address: Chicago, Illinois.

219. Went, F.A.F.C. 1895. Monascus purpureus, le 

champignon de l’Ang-Quac: Une nouvelle Thélébolée 
[Monascus purpureus, the mold of ang-kak]. Annales des 
Sciences Naturelles–Botanique (Paris) 1:1-18. Plus plates 
1-2. Series 8. [1 ref. Fre]
• Summary: In Java there exists a deep purple coloring 
material, which is imported from China and which is known 
by its Chinese name “Ang-khak” (âng-quac). This material, 
which is not made in Java, is used to color various foods, 
such as small fi sh. It is grown on grains of rice, which 
are sold either whole or pulverized. When one makes 
microscopic preparations of these grains, one can easily 
see that they are penetrated in all directions by the mycelial 
fi laments of a mold (Champignon) having the same purple 
color. Mr. Vorderman of Batavia, who published an article on 
Ang-khak in 1894, fi rst called the author’s attention to these 
facts, which led him to further investigate the mold and to 
write this article. Went named the Ang-khak mold Monascus 
purpureus–a new species (see p. 12-13).
 Most of this long article consists of a detailed 
microbiological description of this new mold, both its 
morphology and its physiology.
 Plates 1 and 2 (on unnumbered pages at the end of the 
article) contain 38 illustrations of Monascus purpureus.
 Note: Margaret Church (1920, p. 45) cites this article 
and states: “This same fungus is, according to Went, 
responsible for the red rice of the Malay Islands, and is 
also employed in Formosa in making anchu, a rice drink.” 
Address: Kagok-Tegal, Java.

220. Yabe, Kikuji. 1895. Ueber einen vegetabilischen 
Kaese aus Sojabohnen [On a vegetable cheese made from 
soybeans]. Landwirtschaftlichen Versuchs-Stationen 45:438-
39. [1 ref. Ger]
• Summary: This is a German summary of the English-
language article by Yabe titled “On the vegetable cheese, 
natto,” which was published in 1894 in Japan in the Bulletin 
of the College of Agric., Tokyo Imperial Univ. 2(2):68-
72. “The Japanese prepare from soybeans (Sojabohnen), 
which are rather rich in proteins, two types of cheese: miso 
and natto. Miso, made with koji, is consumed in greater 
quantities than natto (Natto-Käse; literally ‘natto cheese’).”
 Note: This is the earliest German-language document 
seen (Jan. 2012) that uses the term vegetabilischen Kaese to 
refer to natto. Address: Japan.

221. 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 
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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. 
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.

222. Chicago Daily Tribune. 1896. Jokichi Takamine is not 
dead. Trick of the types substitutes his name for Tetsukichi 
Shimidzu’s. May 11. p. 3.
• Summary: An error was made yesterday when the The 
Tribune said that Jockichi [sic, Jokichi] Takamine had died at 
No. 6641 Woodlawn avenue.
 “The man whose death should have been recorded was 
Tetsukichi Shimidzu, the Japanese resident and inventor,... 
at one time an offi cial of the Imperial court at Tokyo. 
Consumption was the cause of death. Mr. Shimidzu was 
chief chemist of the Takamine company at Peoria until a 
short time ago, when he moved to Chicago.”

223. 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.

224. 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.

225. Oesterreichische Monatsschrift fuer den Orient 
(Vienna). 1896. Japanischer kaese [Japanese cheese]. Nos. 
9/10. p. 127. Sept/Oct. [1 ref. Ger]
• Summary: From animal casein, which is so well known 
in Germany, no cheese is made in Japan; the protein-rich 
soybean (Soyabohnen) is used instead, in one case with the 
addition of koji, without which the fi rst kind of cheese could 
not be made. The fi rst kind is named miso, the last natto. A 
description is given of how natto is made from soybeans.

226. Rundschau fuer die Interessen der Pharmacie, Chemie 
und verwandter Faecher (Vienna). 1896. Miso und Natto, 
Kaese aus vegetabilischen Eiweiss der Japaner [Miso and 
natto, cheese of the Japanese made from vegetable protein]. 
p. 327-28, col. 1. [Ger]
• Summary: This is a summary or reprint of an article by 
Oscar Lowe that appeared in Ph. Centr. Discusses rice or 
barley miso, importance of koji. For natto several hundred 
grams of soybeans are boiled in salt water for 5 hours; the 
beans are wrapped in rice straw and placed in a heated room 
for 24 hours. It is probably the microbes on the straw that 
causes the fermentation. For the fi nished cheese (natto), it 
is important to have threads that can be pulled and have a 
peculiar smell.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

227. 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 



KOJI (300 BCE to 2021)   131

© Copyright Soyinfo Center 2021

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 
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. 2020) that 
mentions amino acids in connection with soybeans. Address: 
Prof. of Agricultural Chemistry, Imperial University of 
Tokyo.

228. 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 
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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 (July 2014) 
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 (Jan. 2013) 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 
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.

229. 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 (July 2003) 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].

230. Parke, Davis & Company. 1897. Taka-Diastase: The 
new digestive ferment. Detroit, Michigan: Parke, Davis & 
Co. 6 p. *
Address: Detroit, Michigan.
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231. 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 coutry) 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, Korscheldt, 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 
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 
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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.

232. 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.
• 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 
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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 
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.

233. 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 
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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).

234. 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 
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.”

235. 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.”

236. 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.

237. Petit, P. 1898. Quelques procédes nouveaux en 
distillerie [Some new processes related to distilleries]. 
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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.

238. 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, 
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).

239. 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. 
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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 (Feb. 2006) 
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, 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].

240. 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 
Chemical Industry (London) 17(2):118-20. Feb. 28.

241. Distilleries. 1898. Peoria, Illinois: Peoria Public Library 
Peoriana Notebooks. Vol. 5, p. 700. Or page 101 in the 
Peorian notebook (under Peorians (T)). Scrapbook clipping.
• Summary: This unpublished scrapbook clipping reads: 
“October 17, 1898–Jokichi Takamine, the Jap chemist, 
was back in town with his pet microbe, ‘Koji,’ looking for 
a prosperous distillery where he might go to work making 
more and better whiskey out of less and cheaper rice. 
Takamine said his new bug was much more effi cient than the 
old one with which he derived alcohol from corn.
 “The distillers remembered the Jap as the chemist who 
was an important man back in the days of the Whiskey Trust. 
His secret process for converting corn into liquor was of 
great value but the owner was smart enough to keep it to 
himself. It was said that he was even able to control the price 
of whiskey certifi cates on the exchange by announcing that 

his bug felt like putting in a full week’s work or that it was 
sulky and wanted a layoff.
 “Now his return with a new and reputedly more high 
powered bug for rice distillation made the corn liquor makers 
fear for their markets.”
 A similar article appeared in the same publication two 
days later, on October 19, 1898 (see Peoriana scrapbook, p. 
691, under Distilleries).
 Letter from Elaine Pichaske, Reference Dept., Peoria 
Public Library, Peoria, Illinois. 1995. Feb. 7. Dallas 
Sweeney (who died in Oct. 1958) compiled the Peoriana 
Notebooks from articles taken from the Peoria Daily Record 
of the 1930s and 1940s. They are chronology and subject 
notebooks [actually scrapbooks]. This article is from Volume 
5, page 700, under the subject of Distilleries. There is no 
index to the Peoria Daily Record so there is no easy way 
to fi nd when this article was originally published. Address: 
Peoria, Illinois.

242. 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.”

243. Stone, W.E.; Wright, H.E. 1898. ERROR! Koji diastase. 
J. of the American Chemical Society 15:637.
• Summary: See #60433 for correct doct.

244. Wroblewski, A. 1898. [Koji diastase]. Chemische 
Berichte 1132. CU Electronic resource [Ger]*

245. Allen, E.W. 1898. The needs and requirements of a 
control of feeding stuffs. Yearbook of the United States 
Department of Agriculture p. 421-28. For the year 1897.
• Summary: “In recent years there has been a steady increase 
in the production of commercial feeding stuffs and in their 
use by farmers. These products are furnished principally 
by oil mills, starch and glucose factories, distilleries and 
breweries, and similar industries.” The trade in feeding stuffs 
is in a similar condition to that in fertilizers 20 or 25 years 
ago. Then “Laws were passed requiring dealers to guaranty 
the composition of fertilizers, and providing an inspection 
or control of the goods. The trade in commercial fertilizers 
is now on a reliable and businesslike basis. The intelligent 
buyer may know just what he is paying for... The benefi ts 
of the fertilizer control are now generally recognized. The 
arguments in favor of it are equally applicable to the control 
of commercial feeding stuffs.” A principal food ingredient in 
these products is protein–the material out of which muscle 
and tissue are formed.
 “The variation in composition of feeding stuffs is very 
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large.” Gluten meal is a by-product of the manufacture of 
glucose from corn. Soon there were numerous brands of 
gluten meal produced by different factories, “varying all the 
way from 21 to 39 per cent in protein and 3.4 to 20 per cent 
in fat. Between the old process and the new process Chicago 
gluten meal, there is an average difference of 7 or 8 per cent 
in protein, due to a more thorough removal of the starch from 
the corn and possibly a saving of gluten formerly lost in the 
manufacturing process.”
 “Later another class of feeding stuffs known as ‘gluten 
feed’ was introduced, which was likewise a by-product of 
the glucose manufacture. It consists of the hulls, germs, 
and gluten of the corn, mixed and coarsely ground together. 
These gluten feeds contain more fi ber and fat than the gluten 
meals.” On average, gluten feeds contain 24% protein and 
10.6% of fat. Old-process Buffalo gluten feed contained 
about 23% protein and 12% fat.
 One commercial product named “peanut meal,” 
consisting of ground peanut hulls or shells, is of little feeding 
value. “As [typical] ‘peanut meal,’ which consists of the 
kernel of the peanuts from which the fat has been partially 
extracted, is one of the richest feeding stuffs we have, 
containing over 47 per cent of protein, the use of the name in 
this case was clearly fraudulent.”
 “From time to time various mixed or ‘condimental’ 
feeds are extensively advertised with extravagant claims as 
to their effect upon the general health of animals... Tonic or 
medicinal properties are claimed for many of them.” A table 
(p. 425) shows 22 such condimental feeds, with names such 
as “Climax Food, Koji Feed (contains 19.1% protein; source 
not explained), and Proteina.” “Not one of the above feeds is 
equal to new-process linseed meal in percentage of protein.”
 In 1893 England passed the fertilizer and feeding 
stuff act. “In this country Prof. Charles A. Goessmann, of 
Massachusetts, has been one of the prime movers in agitating 
the matter of the control of feeding stuffs... In 1895 a law 
was passed in Connecticut to prevent the adulteration or 
misbranding of ‘every article used for food or drink by man, 
horses, or cattle.’... In the winter of 1897 the State legislature 
of Massachusetts passed an act authorizing the experiment 
station to collect and analyze samples of concentrated 
feeding stuffs sold in the State and publish the results.” The 
author argues for more such regulations. Address: Asst. 
Director to the Offi ce of Experiment Stations.

246. Brinkley, Frank; Nanjô, F.; Iwasaki, Y.; Mitsukuri, K.; 
Matsumura, J. comp. 1898. An unabridged Japanese-English 
dictionary: With copious illustrations. Tokyo: Sanseido. xxvi 
+ 1687 p. Illust. 19 cm. [Jap; Eng]
• Summary: “... with coöperation of Prof. K. Mitsukuri in 
zoological terms, Prof. J. Matsumura in botanical terms.”
 For each entry, the romanized word comes fi rst, 
followed by the word written in hiragana and then in kanji 
(Chinese characters). Note: The authors often use the word 

“bean” when they should use the word “soybean.” Soy 
related:
 “Aburage: Bean-curd fried in oil.
 “Amazake: Sweet sake; a kind of drink made of 
fermented rice. Syn. [Synonym]: Hitoyozake, Kozake.
 “Ame: A honey-like jelly made of fl our of various 
grains; starch-sugar.
 “Ammochi: Mochi stuffed or covered with boiled and 
crushed pea-beans [sic, azuki beans] mixed with sugar.
 “Azuki [bot.] Mungo.
 “Azuki meshi: Rice and red pea beans mixed and boiled 
for food.
 Azuki mochi: Same as Am-mochi.
 “Dengaku: (2) (Coll.) Tôfu baked and covered with 
sweetened miso. Dengaku wo yaku: to bake or prepare 
dengaku.
 “Dengaku-dôfu: See above.
 “Daizu (Bot.) Soja bean.
 “Edamame: (1) (lit.) Branch bean. (2) (coll.) [Soy] 
Beans boiled in pods on the stalks.
 “Gobuzuke: Dried radish chopped into pieces of about 
5 bu (of half an inch) in length and cooked with soy [sauce] 
and sugar.
 “Gusokuni: Lobster chopped into transverse pieces and 
cooked with sugar and soy.
 “Hachihaidôfu: Tôfu chopped into small pieces and 
boiled in a soup composed of four cups full of water, two of 
soy, and two of sake.
 “Hitasu–Shôyu ni hitasu: To steep in soy.
 “Hiyayakko: tôfu served cold.
 “Ikanago-shôyu: Soy prepared in Sanuki [on Shikoku 
island], from a kind of fi sh called Ikanago.
 Irimame: Parched peas or [soy] beans. Irimame ni 
hana ga saku (coll. Prov.) (lit.) blossoms on parched peas; 
something regarded as impossible.
 “Iritori: Fowls boiled with a mixture of sugar, soy and 
mirin until the sauce is fully absorbed.
 “Iritsuke: Any fi sh roasted or boiled in a pan until the 
sauce or soy is fully absorbed.
 “Kabayaki: (1) A way of roasting fi sh. (2) Eels cut open 
on the dorsal line, covered with soy mixed with sugar, and 
roasted. (3) Unagi no kabayaki: Roasted eels.
 “Kenchin: (Modern Chin.) (1) Black beans malted and 
fried, and eaten with soy or table salt. (2) A soup containing 
various vegetables and tôfu mixed together and fried.
 “Kigaracha-meshi: Rice boiled with water and a small 
quantity of sake or soy (so called from its yellowish color).
 “Kijiyaki: The fl esh of bonito or tunny-fi sh covered with 
soy and sugar, and baked.
 “Kinako: [Soy] Bean fl our (of yellowish or greenish 
color).
 “Kinome-dengaku: Tôfu or the fruit of the egg plant 
covered with a pasty mixture of miso, sugar, and the buds or 
leaves of the sanshô, and baked.
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 “Kiuri-momi: Cucumber chopped fi ne and seasoned 
with salt, vinegar and soy.
 “Kôji: Yeast, barm [sic]. Kôji wo nekasu: To make yeast 
[sic, kôji].
 “Kokushô: A soup prepared with miso and the fl esh of 
koi [carp] (cyprinus haematoperus).
 “Kombumaki: Roasted or cooked fi sh wrapped in a 
piece of kombu, tied and boiled with sugar and soy.
 “Kuromame: (Bot.) Black soy bean.
 “Kyarabuki: The stems of the fuki boiled with soy.
 “Mamemaki: A ceremony of scattering parched peas 
[sic, soybeans] about in an occupied house to drive out evils 
spirits, celebrated on the last night of December, or the early 
part of January (o.s.) [old style] crying aloud the while fuku 
wa uchi (fortune inside), oni wa soto (devils outside). Syn. 
Oniyarai, Setsubun.
 “Mame-no-ko: [Soy] Bean fl our used for covering or 
sprinkling over mochi, dango. Syn. Kinako.
 Note: This is the earliest document seen (Sept. 2021) 
which explains that kinako is used as a coating for mochi.
 “Miso: A kind of sauce made of wheat, [soy] bean, and 
salt. Miso wo tsukeru: (a) (lit.) to spoil (as one’s coat) with 
miso. (b) (fi g. coll.) to disgrace one’s self; Tonda miso wo 
tsuketa: (coll.) have met with a shocking failure.
 “Misokoshi: A miso strainer.
 “Misomame: (Bot.) Soja bean, Glycine.
 “Misoshiru: A kind of soup made with miso.
 “Moromi: The grounds or lees left in making soy or sake 
and used as food.
 “Moromi-sake: A kind of sake with rice grounds not 
separated from the liquid. Syn. Doburoku, Nigorizake.
 “Murasaki: Another name for the sardine, or for soy.
 Namaage or Nama-age: Not listed.
 “Nattô: A kind of food made of boiled [soy] beans 
(usually sold in small packages made of rice straw).
 “Nigari: The brine left by the deliquescence of salt.
 “Nigashio: Same as Nigari.
 “Oborodôfu: (1) A tôfu boiled down until it is almost 
dry and relished with soy and sugar. (2) A kind of tôfu [sic, 
unpressed tofu curds].
 “Omame: (Bot.) Soy bean.
 “Satsuma-iri: Food prepared by cooking a mixture of 
parched rice and fi nely chopped sweet potato, and relishing it 
with soy and sugar.
 “Shitaji: Soy. See Shôyu.
 “Shôyu: A kind of sauce made by pressing a fermented 
mixture of calcined barley meal, boiled [soy] beans, yeast, 
water, and salt; soy. Syn. Shitaji, tamari.
 “Shôyu no moromi: Soy before it is pressed.
 “Suiri: Cooked with vinegar. Iwashi no suiri: A sardine 
cooked with a mixture of vinegar and soy. Syn. Suni.
 “Sukimi: Flesh of fi sh sliced thin, and eaten relished 
with soy and wasabi or horse-radish.
 “Sukiyaki: Roasting sliced meat or fl esh with soy, in a 

shallow pan. Note: This is the earliest document seen (April 
2012) that contains the word “sukiyaki.”
 “Sumiso: A kind of sauce made by rubbing together 
miso and vinegar in a mortar [suribachi].
 “Suribachi: An earthenware vessel used in rubbing miso; 
a mortar.
 “Sushi: (1) Fish seasoned with vinegar. (2) A general 
name for food made of boiled rice and fi sh, eggs, vegetable, 
etc. seasoned with vinegar and soy. As an affi x the form is 
changed to zushi. Inari-zushi: food made of fried tôfu stuffed 
with a kind of chirashi-zushi.
 “Tamari: Soy before it is pressed [sic].
 “Tekkamiso: A kind of food made by roasting miso 
mixed with parched beans, chopped burdock, and a little oil.
 Temae: (1) One’s own side. O temae miso wa shio ga 
karai: (coll.) Self approbation is disgusting.
 “Teriyaki: Flesh of fi sh baked with a kind of sauce 
composed of soy, mirin, and sugar.
 “Tôfu: A kind of food made from bean curd hardened 
by mixing with a small quantity of the brine left after the 
deliquescence of salt [nigari]. In composition the form 
changes into dôfu. Tôfu ni kasugae: (Prov.) (lit.) an iron 
clamp to connect pieces of tofu; no effect. Yaki-dôfu: Baked 
[grilled] tôfu.
 “Tsukuru: To pickle in sake, brine vinegar, etc. Shôyu wo 
tsukete yaku: To bake [grill] seasoned with soy. Syn. Hitasu, 
uruosu.
 “Uchimame: The soy bean fl attened with hammer and 
boiled in soup.
 “Udondôfu: Tôfu cut into udon like pieces, and eaten 
boiled in a soup made of cups of soy, two of sake in four 
cups of water.
 “Yuba: The skin of bean curd used as food. Syn. Uba.
 “Yudôfu: Boiled tôfu.” Address: 1. Captain, R.A., Editor 
of the Japan Mail; 2. M.A., Bungakuhakushi; 3. Nôgakushi.

247. 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]

248. 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 
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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.

249. Mitani, Keiji. 1899. Kôji no kenkyû [Investigations 
on koji]. Tokyo Kagaku Kaishi (J. of the Tokyo Chemical 
Society) 20:710-27. [Jap]

250. 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.

251. 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.

252. 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.
 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®.
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 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/.

253. 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.

254. 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,...”

255. 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 
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.

256. Kozai, Y. 1900. Chemische und biologische 
Untersuchungen ueber Sake-Bereitung [Chemical and 
biological investigations on sake production]. Zentralblatt 
fuer Bakteriologie. Series 2. 6(12):385-405. June 8. [42 ref. 
Ger]
• Summary: Contents: Techniques of sake production. The 
molds of the koji grains: Molds (A. oryzae, a white mold, 
other molds), yeasts. The use of pure-culture yeasts in sake 
production (2 experiments).
 The author reviews the literature concerning the early 
investigations on Aspergillus oryzae and its commercial 
applications. He gives credit to Hoffman and Korschelt as 
the fi rst writers upon the subject.
 Note: An illustration (frontispiece) facing the title page 
shows many forms of Mucor rouxii from C. Wehmer.
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257. Boorsma, P.A. 1900. Scheikundig onderzoek van in 
Ned.-Indie inheemsche voedingsmiddelen. De sojaboon 
[Chemical analysis of some indigenous foodstuffs in the 
Netherlands Indies. The soybean]. Geneeskundig Tijdschrift 
voor Nederlandsch-Indie 40:247-59. [18 ref. Dut]
• Summary: Contents: Literature review. Introduction 
(Boorsma is living in Java). Chemical composition of 
indigenous soybeans: Table giving fi gures (based on 
Boorsma’s original research) for large black, large yellow, 
small yellow, unripe or immature black soybeans, soy protein 
(eiwit in de soja) or legumine, the oil (De vette olie), analysis 
of the ash, starch, the black soybean (zwarte kedeleh), use 
of soybeans in Java and Japan. Japanese soy preparations 
(Japansche soja preparaten): Shoyu (soja) made with 
koji, tofu, yuba, miso and natto. Indigenous (Chinese) 
preparations: Tempeh (tempe kedeleh), Indonesian soy sauce 
(Ketjap–Bataviasche soja), tofu and pressed tofu (Tao-hoe en 
Tao-koan), Indonesian miso and fermented black soybeans 
(Tao-tjo en Tao-dji).
 Note 1. This is the earliest document seen (Jan. 2012) in 
any language that mentions “Tao-dji.”
 Note 2. This is the earliest Dutch-language document 
seen (Jan. 2012) that mentions fermented black soybeans, 
which it calls Tao-dji.
 Note 3. This is the 2nd earliest document seen (April 
2021) that mentions Indonesian-style miso, which it calls 
“Tao-tjo.” This is the earliest Dutch-language document 
seen (Feb. 2009) that uses the word “Tao-tjo” to refer to 
Indonesian-style miso.
 The section titled “Japanese soy preparations” (p. 
251-53) includes descriptions of koji, tofu, dried frozen 
tofu (kori-tofu), yuba, miso and natto, as follows: Tofu is 
the Japanese name for a yellow-white to gray mass, which 
is prepared by macerating the fi nely ground up soybeans 
with water; an initial [natural] fermentation, which occurs 
alongside, creates enough acid to precipitate part of the 
protein. Then a short heating, causes as much fat as possible 
to bind to the protein, so that the liquid after fi ltration has 
a milky appearance. Through the addition of the highly 
alkaline magnesium concentrate, a by-product of making sea 
salt, the protein is precipitated, separated out by hand and 
shaped into cakes–which contain lots of water, protein and 
fat. As a side dish or in the preparation of soup, tofu is used a 
lot. To remove most of the water, it is common to freeze and 
dry the cakes in the sun afterward. Then they are called kori-
tofu.
 Note 4. This is the earliest Dutch-language document 
seen (April 2013) that mentions dried frozen tofu, which it 
calls kori-dofu.
 Yuba is an even fattier product obtained by the 
evaporation of the cream layer, that aggregates on the surface 
of the just mentioned bean milk.
 In Japan, most soybeans are processed into cheese types, 

called miso and natto [which the author confuses in the 
following].
 The cooked beans, that have been formed into a fi rm 
dough are fermented again with koji, kitchen salt and water. 
The temperature and the amount of kitchen salt, that one 
uses, affect the nature of the product [miso] and the speed 
of fermentation. Finally the mass is cooked for a long time 
in the brine, separated and shaped into cakes. The resulting 
vegetable cheese [natto] is then wrapped in bundles, of about 
500 grams, of straw, and left to its own for a few days in a 
heated space; where, according to Loew [sic, Yabe 1895, 
p. 438-39] the microbes attached to the straw cause an 
additional post-fermentation.
 The reason for the somewhat extensive attention [in 
this writing] to the latter, is that the native soybean (katjang 
kedeleh) preparations of the Dutch East Indies are, more or 
less, patterned after the Japanese.
 This excellent article contains a 4½-page description 
(the best seen to date, p. 253-58) of the traditional process 
for making soybean tempeh (Tempe kedeleh). The soybeans 
are parboiled, soaked in water for 2-3 days, drained, steamed 
in a steamer (koekesan), spread in a layer several centimeters 
thick on woven bamboo trays in shelves, and covered 
completely with banana leaves. They are then inoculated 
with the bijang, which is the “mold containing residues of a 
previous preparation.” This is mixed in here and there, then 
the trays are covered lightly with banana leaves so as to let 
in some air. “Rampant growth of the mold soon begins. In 
the evening the mass is molded a little and after two 24-hour 
periods one will obtain a coherent cake, which is cut into 
pieces and taken as is to the market.”
 The cotyledons are stuck together by a dense mycelium, 
which has grown into a somewhat white covering. According 
to Prinsen Geerligs (cited above), the name of the mold is 
Chlamydomucor Oryzae.
 During the two days of rampant mold growth, a radical 
conversion takes place in the components of the seeds; a 
lot of water, carbonic acid, and heat start to develop... A 
thermometer inserted into the fermenting mass shows a 
temperature 10-12ºC above that of the environment.
 As the preparation is fi nished, the banana leaves are 
taken away; the temperature drops slowly to normal, the 
rampant mold growth stops, and the mass dries out slightly. 
In this condition, the tempeh can be kept for several days 
without spoiling.
 When the rampant mold growth is allowed to continue 
for a third day, simply by leaving the banana leaves in place, 
the conversion will soon become much stronger as noted by 
the formation of ammonia. Also poisonous products start to 
form; a monkey, given a little bit [of overripe tempeh] among 
his other foods that day was vomiting violently one hour 
later. Thus we should admit that the stories about poisonings 
caused by various sorts of tempeh [such as bongkrek, made 
from coconut presscake] probably have some foundation. 
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But there is little fear of this from soybean tempeh.
 After microscopic examination, Boorsma concluded that 
Prinsen Geerligs and others were wrong in stating that (1) 
the mold hyphae penetrate and dissolve the hard soybean cell 
walls, and (2) cellulose is decreased during tempeh (tempe) 
fermentation. He studied the chemical and compositional 
changes at four stages during a 3-day tempeh fermentation; 
a table shows his fi ndings. He observed that fats and soluble 
carbohydrates decreased substantially, while nitrogen 
decreased only slightly. He also discussed the hydrolysis 
of soybean lipids, and why tempeh is easier to digest than 
whole soybeans.
 Note 5. This is the earliest Dutch-language document 
seen (Sept. 2011) that uses the term tempe kedele or the word 
tempe to refer to tempeh.
 Note 6. This is the earliest document seen (March 2020) 
that describes how to make tempeh on a commercial scale.
 On page 258 Boorsma briefl y discusses Ketjap (which 
he called Bataviasche soja, or Jakarta soy sauce) and Tao-
hoe and Tao-koan (tofu and fi rm tofu), based on information 
from Prinsen-Geerlings (for both) and Vorderman (for 
fi rm tofu). For each he gives a nutritional composition. On 
page 259 Boorsma briefl y discusses Tao tjo and Tao-dji 
(Indonesian-style miso and fermented black soybeans). Note 
7. This is the earliest Dutch-language document seen (Dec. 
1999) that uses the term Tao tjo to refer to Indonesian-style 
miso or tauco / taucho.
 Note 8. This is the earliest document seen (April 2001) 
that contains the term Tao-koan.

 Note 9. This is the earliest Dutch-language document 
seen (Jan. 2012) that contains the word natto.
 Note 10. This is the earliest Dutch-language document 
seen (Oct. 2012) that mentions yuba, which it calls Yuba and 
describes as een nog vetrijker product dat verkregen wordt 
bij uitdampen van de roomloog, die zich bij de zooeven 
genoende boonenmelk aan de oppervlatke verzamelt.”
 Note 11. Boorsma was a Dutch naturalist who lived in 
Indonesia in the early 1900s. Address: Netherlands.

258. Illustrations of a Noda Shoyu (later Kikkoman) soy 
sauce brewery at the turn of the century (1900). 1900.
• Summary:  These line drawings by Akiko Aoyagi, based on 
a Japanese color illustration, appears in The Book of Miso, by 
Shurtleff & Aoyagi (1976, p. 222-23). The color illustration 
(also shown) appears in Kikkoman Foods Inc. (1973, p. 10).
 Important steps (and places) in the process of making 
shoyu are numbered as follows: (1) Wheat and soybean 
granary. (2) Soybean caldron. (3) Grinding and cracking 
wheat. (4) Steaming cracked wheat. (5) Koji incubation 
room. (6) Salt storeroom. (7) Moromi-fi lled vats. (8) Pressing 
shoyu from moromi. (9) Making kegs. (10). Branded kegs.

259. Lakeside Annual Directory of the City of Chicago. 
1900. Chicago, Illinois: Chicago Directory Co.
• Summary: The two consecutive entries read: “Takamine 
Ferment Co. E.C. Moore, sec; 1011, 138 Washington.
 “Takamine, Jokichi, pres. Takamine ferment co. 1011, 
138 Washington [which means room/suite 1101 in the 138 
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Washington building].
 Note: No residential address is listed. Address: Chicago, 
Illinois.

260. Uyeda, Y. 1901. Taiwan no “Benikoji” [The beni-
koji mold from Formosa]. Botanical Magazine (Tokyo) 
15(170):65-71. [4 ref. Jap]
• Summary: This is the Japanese-language article 
corresponding to an identical German-language article in this 
same volume. This article is dated Meiji 34 [1901], April 20. 
Address: Japan.

261. 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 
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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.

262. Ootani, K. 1901. Tane kôji oyobi kôji ni son suru 
hakushoku shijôkin narabini sono jôzô ni okeru kankei [The 
white mycelium in koji starter and koji, and its relation to 
fermentation]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 236. p. 981-96. Oct. [6 ref. Jap]
• Summary: Discusses Aspergillus oryzae. Address: 
Yakugaku Tokugyoshi.

263. 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 
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.

264. 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 
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(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.

265. 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 
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].

266. Bie, H.C.H. de. 1901. De landbouw der inlandsche 
bevolking op Java [The agriculture of the indigenous 
people in Java]. Mededeelingen uit ‘s Lands Plantentuin 
(Buitenzorg) No. 45. 143 p. See p. 97, 99, 138-43. [Dut]
• Summary: The soybean is discussed in the chapter titled 
“Cultivation of crops other than paddy rice: Cultivation 
of secondary crops (Palawidja).” Soya bean is one of the 
secondary foods served with rice, but it is mostly used to 
make soy sauce and tempeh (tempe). One variety of soybean, 
which originally came from Japan, is widely grown as a 
second crop on the wet rice fi elds (sawahs), and it is easy to 
cultivate at altitudes of 1,200 to 1,500 feet above sea level. It 
is called katjang kedele in Central and East Java, but katjang 
djepoen in Sunda or West Java (de Soendalanden; [the area 
around Bandung only]). A description of the plant and the 
method of cultivation in Java is then given. It is planted 
much more on wet rice fi elds than on dry (non-irrigated) 
fi elds (tegalans) near the rice fi elds used for vegetables and 
secondary crops. Usually the soybean seeds are planted right 
after the paddy stumps have been cut away, but sometimes 
they are planted just before or during the paddy harvest, 
and pressed into the earth under the feet of the paddy 
cutters. They are rarely weeded, excepted when the crop is 
suffocated by tall weeds. At harvest, the plants are pulled 
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completely out of the ground and bound into bunches. At 
night they are stored under a specially-constructed roofed 
shelter in the fi eld, and during the day they are sun-dried on 
bamboo structures or on the ground. This takes at most 3-4 
days, if the plants are really ripe and the weather is good, 
after which the bunches are put on bamboo mats in heaps and 
threshed. To protect the seeds from damage, one preferably 
uses piece of banana tree branches which still have fi brous 
veins. The fi brous plant stems and branches are removed 
together with the soybean pods and burned on the sawah 
fi elds. Poor people fi rst sort out the pieces good enough for 
fuel and take these home. Immature green leaves are fed to 
animals. Sometimes soybeans are planted on the dikes of the 
paddy fi elds at the same time as or a few days later than the 
paddy rice. The fresh seeds from this harvest are then planted 
in the sawah fi elds after the paddy is harvested. Soybeans 
planted in this way are called katjang apitan.
 There are two varieties of soya: one has an ivory yellow 
seed coat and the other is black. The latter is used almost 
exclusively to make soy sauce; the former to make pastry 
and condiments for rice or as a vegetable (sayur; sajoer). 
Soya is cooked with salt in the green pod and eaten as a 
snack.
 The indigenous people do not occupy themselves with 
the production of soya (soy sauce) or ketjap or other products 
made from soybeans such as taoetjo [tao tjo, tauco, taucho 
= Indonesian style miso], taoehoe [tao hoe, tahu = tofu], 
taoekwa [tao koan, taokoan or takoa = fermented tofu], and 
taoetji [tao dji, tausi = fermented black soybeans]. The work 
is too involved and takes too long before the product is ready 
to be sold. Most people are too inexperienced and there is not 
enough of a market for the product.
 The only food that most people make out of soybeans 
is tempeh (témpé), which plays the same role in Central 
and East Java as does ontjom in Sunda or West Java, and is 
prepared similarly. The tempeh-making process is described. 
It takes place indoors, out of the light. Tempeh is sometimes 
cut into smaller pieces. It is usually eaten pan-fried after 
being soaked in a solution of tamarind and salt. It is also 
cooked with vegetables.
 Most soybean seeds are sold to the Chinese, who export 
them or process them to make soy sauce and other products. 
To make soy sauce, the seeds are roasted to aid in removing 
the hulls. Some people pound the seeds instead. They are 
cleaned, boiled in water, drained, spread on fl at bamboo 
trays (tampah or njiroe) and dried daily for a week in the 
wind. They are washed again then soaked for 30-40 days in 
salt water which has been boiled then cooled. This mash is 
mixed thoroughly and strained through a cloth. To the black 
liquid is added a boiled and cooled mixture of cane sugar and 
water, then the mixture is boiled until its volume is reduced 
by 20%. If the solid residue removed by fi ltering still tastes 
salty, it is put into water, kneaded and strained again. A sugar 
solution is added and all is boiled down as before to make 

second-grade ketjap.
 To make taoetjo (tauco, taucho or Indonesian-style 
miso), the soybeans are soaked in fresh water, the hulls 
are removed, the seeds boiled and spread on bamboo trays 
to cool. Rice or glutinous rice fl our is roasted until golden 
brown, then mixed with the seeds and set aside for 2-3 days 
to ferment between hibiscus (waroe) leaves on fl at trays. 
When the mass has molded, it is sun dried for a few days 
until very hard. Note: This is the soybean koji used making 
taucho.
 Remove the leaves and put this mass of soybean koji 
into salt water. On the third or fourth day, add some yeast 
(gist) and some cane sugar syrup. Continue the soaking and 
fermentation in salt water for 2-3 weeks. Place it [in crocks] 
daily outside in the dew, taking care that no rain gets on it.
 To stimulate the fermentation, take steamed rice or 
glutinous rice that is only half cooked. Add ragi starter and 
allow it to ferment for 2-3 days until a sweet, alcoholic fl avor 
develops. This kind of fermented rice is called peujeum in 
West Java, or tapé in Central or East Java. Now add this 
fermented rice to the soybeans in salt water to enhance both 
the fermentation and the product.
 After 3-4 weeks the soybeans should be very soft like 
porridge; then the taucho is ready to be used. It is eaten raw 
with cooked or raw vegetables, or mixed with meat or rice 
dishes; other condiments are also made from it.
 Another product that the Chinese make out of soybeans 
is tofu (tahoe or tauwhoe). Soaked soybeans are ground and 
the puree is mixed with fresh water. Then a milky liquid 
(melkachtige vloeistof) is fi ltered off and coagulated. The 
Chinese use a coagulant called tjiogo (gypsum or calcium 
sulfate), which is specially imported from China and is not 
always available, even to the Chinese apothecary. It is fi rst 
burned, then cooled before being added to the milky liquid. 
The white mass which is precipitated is called tofu. A similar 
product can be made from mung beans. Address: Batavia 
(Jakarta), Java.

267. Uyeda, Y. 1901. Ueber den “Benikoji”-pilz aus Formosa 
[On the beni-koji mold from Formosa]. Botanical Magazine 
(Tokyo) 15(178):160-63. [4 ref. Ger]
• Summary: In investigating the fl ora of “beni-koji,” the 
author found Monascus purpureus Went and a yeast to be 
the essential forms constantly met with. He also notes that 
“shiro-koji” is mainly composed of a species of Mucor. In 
Formosa a well-known red rice drink, known by its Chinese 
name Anchû, is prepared from both “Benikoji” (red koji, also 
called Akakoji”) and “Shirokoji” (white koji), but sometimes 
only from Benikoji.” After the distillation of this drink, 
some Chinese medicines are mixed with it. “Continuation 
follows.” Address: Japan.

268. Pozzi-Escot, Emm. 1902. Nouvelle dïastase réductrice 
extraite du Koji-japonais et secrétée par l’Eurotium Orizoe: 
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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.

269. Usami, K. 1902. [On the yellow mold in awamori koji 
and shirokoji of Formosa]. J. of Engineering Chemistry 
(Japan) 5:327-. [Jap]*
• Summary: Note 1. Kenkyusha’s New Japanese-English 
Dictionary defi nes awamori as “millet (=rice) brandy.”
 Note 2. As of Nov. 2011 awamori is made from 
Thai-style long-grained Indica rice and black koji mold, 
indigenous to Okinawa; after distillation it is often aged like 
whiskey.

270. Neuville, Henri. 1902. Les ferments industriels 
d’Extrême-Orient (Biologie, emploi et produits) [Industrial 
fermentations of East Asia (biology, utilization, and 
products)]. Paris: Masson et Cie. 192 p. 19 cm. Encyclopédie 
Scientifi que des aide-memoire publiée sous la direction de 
M. Léauté. [60+ ref. Fre]
• Summary: Chapter 4, titled “Food products obtained 
by fermentation of amylaceous [starch-like] substances,” 
discusses the following fermented soyfoods and related 
products: Shoyu and miso, koji, brem, and ontjom. Contains 
a good bibliography. Neuville lived 1872-. Address: 
Préparateur au Muséum d’Histoire Naturelle.

271. 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 
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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 
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 
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all major characters in the book Where the Wings Grow, by 
Agnes de Mille (1978, Doubleday).

272. Pozzi-Escot, Emm. 1903. Chimie de l’industrie du soja 
[Chemistry of the soy sauce industry]. Revue Generale de 
Chimie Pure et Appliquee 6(3):64-69. Feb. German-language 
summary in Chemisches Central-Blatt 1903(1):849-50. [3 
ref. Fre]
• Summary: “The manufacture of soja [soy sauce] (which is 
also called shojou or miso) forms one of the most important 
industries of Japan. It is obtained by fermentation of the 
soybean (du haricot-soja), wheat and koji, with the aid of 
certain molds.” Soja is widely consumed in Japan and also 
widely exported. “It is a condiment more than a food, and 
it serves in place of salt in most culinary preparations. The 
average Japanese consumes 50-80 cc/day.
 The production reached 2,307,844 hectoliters in 1893, 
and today it surpasses 2.5 million hectoliters, bringing in 
more than 6 million marks to the government [in taxes]. 
Today the number of brewers surpasses 11,000; it was nearly 
10,000 in 1897 and 10,600 in 1900. One of the factories in 
Tokyo employs 250 workers and produces 50,000 hectoliters 
each year. The author has become friends and communicated 
with two professors in Tokyo, Dr. Oscar Loew (Prof. of 
Agricultural Chemistry at Tokyo University) and K. Aso.
 Three tables (by Murai 1897, by Nagai and Murai, and 
by Prinsen-Geerligs 1895) give the composition of shoyu 
(the fi rst two tables are each based on two analyses).
 Noting that many erroneous works have been published 
on the manufacture of soja [soy sauce], the writer proceeds 
to describe the process as he understands it, based largely 
on Japanese publications–but also with many mistakes. The 
process has four main steps: 1. Preparation of the wheat or 
soybeans. 2. Preparation of the soja koji. 3. The fermentation 
process. 4. Extraction and sterilization. The total process 
takes 1-2 years. He concludes with some ideas for improving 
the process by reducing the fermentation time. He would 
heat the soy sauce during fermentation and add alcohol. 
Address: In charge of pure chemical research at the labs., 
Malzeville, France.

273. Uyeno, K. 1903. Shinkoku-san kôji (Fonkyo) kenkyû 
yohô [Preliminary report on the investigation of Chinese koji 
(Honkio). Part I.]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 253. p. 225-38. March. [1 ref. Jap]
Address: Yakugakushi.

274. 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.

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

276. Chicago securities: A digest of information relating to 
stocks, bonds, banks and fi nancial institutions of Chicago. 
13th annual publication. 1903. Chicago, Illinois: The 
Chicago Directory Co. 466 p.
• Summary: Pages 338-39: “Takamine Ferment Company.–
Organized under the laws of West Virginia.
 “Capital Stock–$500,000, consisting of 125,000 shares 
of the par value of $4 each.
 “Bonds–None.
 “Dividends–The income of the company is derived from 
royalties received under licenses issued under the patents it 
controls.
 “Directors–Jokichi Takamine, Geo. C. Prussing, E. 
Moore, E.V. Hitch, John Z. White, J.W. Hosmer, H.T. 
Loomis; A.W. Williamson, C.H. Borgman.
 “Offi cers–President, Jokichi Takamine; Vice-President, 
Geo. C. Prussing; Secretary, E. Moore; Treasurer, E.V. Hitch.
 “This company was organized with a capital stock of 
$10,000,000, and owns the patents upon certain chemical 
and mechanical processes known as the Takamine process, 
all of which relate to the use of a ferment (principally in the 
place of malt), fi nding its uses in medicine, food products 
into which yeast enters, fermentation of liquors, and other 
like products. In 1896, a reorganization of the company took 
place, under the laws of the State of West Virginia, reducing 
the capital stock to $5,000,000, to provide for the issuing of 
100,000 shares of a par value of $40 in exchange for 100,000 
shares of a par value of $100 each in the old company; and 
also to provide for a treasury holding of 25,000 shares of 
a par value of $40 to liquidate certain claims then existing 
against the old company, and to provide a reserve for future 
uses of the company.
 “The capital stock of the company was reduced to 
$500,000, its present limit, in accordance with the following 
resolution, submitted to the stockholders at a special meeting 
called for that purpose, April 27, 1901:
 “Resolved: That the authorized capital stock of 
Takamine Ferment Company be reduced from 125,000 
shares of the par value of $40 each to 125,000 shares of the 
par value of $4 each, so that the authorized capital stock of 
said corporation shall be $500,000.
 “Upon this resolution 69,603 shares voted aye, and 
1,150 shares voted no. More than a majority of the capital 
stock voting aye, the President declared the resolution 
carried, and the proper certifi cates to that effect were fi led 
with the authorities in West Virginia. By this change the 
State of West Virginia will collect $210 in annual taxes from 
this company instead of $1,060 which would have been due 
on the former $5,000,000 capitalization under the state law 
enacted February 18, 1901.”
 Page 404 (directory): “Takamine Jokichi, 1101. 138 
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Washington St., Chicago. Takamine Ferment Company.” 
Address: Chicago.

277. Koenig, Franz Joseph. ed. 1903. Chemie der 
menschlichen Nahrungs- und Genussmittel. Vol 1. 
Chemische Zusammensetzung... Ed. 4 [The chemistry of 
human foods and delicacies. Vol. 1. Chemical composition... 
4th ed.]. Berlin: Verlag von Julius Springer. 1535 p. See vol. 
1, p. 97-98, 595-600, 638, 651-53, 1463, 1483-84, 1509. [31 
ref. Ger]
• Summary: Summaries of early studies on the chemical 
composition of soybeans and various soyfoods, plus 
some original studies. Commercial sauces and Japanese 
shoyu (p. 97-98). Cites: Wein, Kinch, Anderson, Senff, 
Schwackhöfer & Stua, Zulkowski, Mach, Ulbricht, Wildt, 
Schröder, Blaskovics, Caplan, Pellet, Carriere, Kellner, 
Jenkins, Becke & Cosack, Kornauth. Soybeans in Russia: 
Nikitin, Giljaranski, Lipski [Lipskiy] (p. 1483-84). Address: 
Geh. Reg.-Rath, o. Professor an der Kgl. Universitaet und 
Vorsteher der Agric.-Chem. Versuchsstation Muenster in 
Westphalia, Germany.

278. 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 
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 
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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.

279. Neuigkeits Welt-Blatt (Vienna). 1904. Zu der eisernen 
Nahrungsportion der Japaner [The iron dietary portion of the 
Japanese]. 31(213):4. Sept. 17. [Ger]
• Summary: Besides cooked or dried rice, these foods consist 
of the long-lasting foods Soyu [sic, Shoyu], Fu (dried wheat 
gluten), and Miso (Miso). Introduced as “India Soy” soy 
sauce (Soyu-Sauce) is known to be an important folk food in 
Japan, as it serves as a seasoning for all food.
 Each year, the Japanese manufacture on average 3¼ 
million koku or 526.3 million liter of shoyu; 1 koku is 
approximately 180.4 liters. Concerning the production of 
this pleasant-tasting sauce, which at the same time covers the 
saline requirement for the food, since it is rich in salt (12 to 
16 percent), the Professor of Agricultural Chemistry at the 
Imperial University in Tokyo, Dr. O. Loew, in Mittheilungen 
der Deutschen Gesellschaft fuer Natur- und Voelkerkunde 
Ostasiens [Yokohama, 1897] offers the following interesting 
information: The preparation breaks down into three main 
sections: 1. Making the Soyu-Koji [sic, Shoyu-Koji]. 2. The 
maturation process. 3. Pressing and cooking. Note: Details 
on the manufacture of koji and shoyu are then repeated from 
Dr. Loew’s article described above.
 Then comes a paragraph about Fu, dried cakes of wheat 
gluten. The next paragraph is about miso, also excerpted 
from Dr. Loew’s 1897 article.

“Miso” is made from soybeans. The beans are cooked, 
mashed to a pulp, then rice fermented with special spores 
and salt are added. This mixture is then placed into huge vats 
(Fässer) and left to stand in a cool place for about a month. 
There are two types of bean cheese (Bohnenkaese, referring 
to miso), white and red. All foods prepared from soybeans 
are characterized by a rich nitrogen [protein] content.
 The amount of food consumed by a strong Japanese of 
about 18 years weighs daily on average 2500 grams. The 
daily menu of a student, for example is comprised of: cooked 
rice 1074 grams. Fu cooked with fi sh 93 grams, beef cooked 
with soy sauce (Sona) [sic, Soya or Shoyu] 119 grams, bean 
cheese (Bohnenkäse, i.e. miso) cooked with sardines 280 
grams, salted radish (Rettig) 146 gram, tea 960 grams. Salted 
radish does not constitute a meal.
 Translator’s Note: Rettig is Austrian dialect. It’s often 
eaten dipped in salt. You won’t fi nd it in most German-
English dictionaries.

280. Hosie, Alexander. 1904. Report by Consul-general 
Hosie on the province of Ssuch’uan. Presented to both 
houses of parliament by command of His Majesty. Oct. 1904. 
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London: Printed for H.M. Stationery offi ce, by Harrison and 
Sons. 101 p. See p. 10-11. 34 cm. China No. 5.
• Summary: Sir Alexander Hosie (lived 1853-1925) traveled 
to Ssuch’uan in June and July, 1884.
 In Part A, titled “Agricultural and horticultural 
products,” section II on “Pulse” (p. 10-11) states: “1. Soy 
Bean (Glycine hispida, Max.).–The soy bean does not play 
the same part in Ssuch’uan [Szechwan] as it does in Northern 
China, and especially Manchuria, where it is cultivated 
almost entirely for its oil and for the refuse cakes, which fi nd 
a ready market not only in China and adjacent countries, but 
are winning their way as fertilisers into remoter regions. The 
great oil-yielding plant of Ssuch’uan is rape, and although 
oil is extracted from the soy bean, it is as an article of food, 
whether cooked whole or in the form of resultant products, 
that the latter is appreciated in Western China. Three well-
marked varieties, each with two or more sub-species, are 
cultivated.” A bushel of each weighs 40 pounds.
 (I.) Yellow Soy Bean (all are ovoid in shape; oil is 
extracted from the fi rst two): (a) “Pai Huang Tou” or White 
Yellow Bean. This is the lightest in color of the three sub-
species of the yellow bean. A bushel of 40 lbs. costs T. 
[Taels] 0.8.8, or about 2s. 1d. There are about 150 beans per 
ounce. “As a rule they are cooked whole and served as a 
vegetable condiment.” (b) “Ta Huang Tou” or Large Yellow 
Bean. Has a light tinge of green. Eaten in the same way as 
the white-yellow bean. (c) “Hsiao Huang Tou” or Small 
Yellow Bean. This bean is much smaller and less expensive 
than the other two sub-species. “For this reason it is in 
demand for the manufacture of beancurd in its various forms. 
It is also used as a vegetable. “Oil is extracted from (a) and 
(b), and to a much less extent from (c); but this subject will 
be dealt with under the head of oil-yielding plants.
 (II.) “Ch’ing Tou”–Green Soy Bean. “There are two sub-
species of this bean, (a) where epidermis and inside are both 
green, and (b) where epidermis is green and inside yellow. 
The former is more commonly cultivated in Ssuch’uan, and 
both are eaten and cooked as a vegetable. They are also 
salted and put away in jars for winter use. The bean is of the 
same size, shape, and weight as the white-yellow bean. The 
above yellow and green varieties of the soy bean occupy 
the ground from April to August, whereas the next variety 
(black) takes a month longer to mature.
 Note 1. This is the earliest English-language document 
seen (May 2009) that contains the word “Green Soy Bean.” 
It refers to mature dry soybeans with a green seed coat–not 
to green vegetable soybeans.
 (III.) “Hei Tou”–Black Soy Bean. “There are two sub-
species of this bean: (a.) The fi rst is much larger, rounder, 
and heavier than the yellow and green variety. Only 88 are 
required to make up an ounce and the cost is T. 0.6.5 per 
bushel of 40 lbs. Like the green bean, it is used cooked in 
its fresh state as well as pickled. (b) The second is a small 
fl attish bean, about 450 going to the ounce. It is used in 

medicine and for food, principally the former. The cost is 
T. [Taels] 0.8.0 for 40 lbs. Both these sub-species are black 
outside and yellow inside, the epidermis of the former being 
readily detachable when crushed.”
 In section VI, “Products of cereals, pulse, and starch-
yielding plants,” the fi rst entry (p. 19) is for “1. Beancurd 
and Jellies.–In my book on Manchuria I have fully described 
the manufacture of beancurd from the yellow soy bean, and it 
is therefore unnecessary to go into details in this place; but in 
Ch’êngtu it is preserved and exported in jars like wine. The 
beancurd is cut into small pieces, drained of its water, and 
packed in jars with layers of salt. There they remain for forty 
days, when they are taken out, drained of the brine, packed in 
other jars with ground up bread, red rice (dyed), star-aniseed, 
and red wine. The jars are then closely stoppered and the 
preserved beancurd is ready for export. It is also preserved 
without the wine, which is replaced by the cold water which 
had previously drained from it, but with a seasoning of 
ground-up chillies, star-aniseed, &c.” Related products are 
“pea jelly,” “sweet potato jelly,” “rice jelly,” and “buckwheat 
jelly.” Note 2. This is the earliest English-language document 
seen (Oct. 2011) that uses the term “preserved beancurd” to 
refer to fermented tofu.
 Note 3. This is the earliest English-language document 
seen (Oct. 2011) that uses the word “wine” (including rice 
wine or “sake” / “saké”) in connection with fermented 
tofu, and explains how that wine is used in the two-step 
fermentation process.
 We also read (p. 19): “3. Soy or bean sauce. Two kinds 
of soy are manufactured in Ssuch’uan–white or red–or, as the 
latter is frequently called, black:–(a) Red soy.–In describing 
the manufacture of soy, I propose to give the exact quantities 
employed, so that a better idea of the amount of soy yielded 
by them may be obtained.
 “Twenty-eight catties of yellow soy beans are steeped 
overnight in cold water. In the morning they are removed in 
their swollen state and steamed for fi ve hours. They are then 
taken from the steamer, spread out on mats, and allowed to 
cool, after which they are thoroughly mixed with 20 catties 
of wheat fl our and placed in a basket made of split bamboo. 
[Note: The ratio by volume of soy beans to wheat fl our is 1.4 
to 1]. In six or seven days, as soon as yellow mould begins 
to appear, they are placed in an earthenware jar with 30 
catties of cold water (well-water preferred) and 30 catties of 
granular salt and the whole is thoroughly mixed and the jar 
covered. In three or four days the jar, which has been placed 
in the sun, is uncovered and the contents stirred by hand, and 
the same takes place daily for three months. At the end of 
this time the liquid has all evaporated. During the following 
months the cover is removed during the day and replaced 
at night. The contents are now a black pickle, and may be 
eaten as such; but to obtain the soy they are divided up into 
equal parts and placed in two earthenware jars, to each of 
which is added 40 catties of boiling well-water. The contents 
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of each jar are now thoroughly mixed and stirred up and a 
fi ne bamboo sieve in the shape of a basket is placed in the 
jar. The liquid escapes into the basket while the dregs are 
kept back by the sieve. In two or three days the liquid has all 
drained into the basket, when it is baled out and boiled with 
two catties of white sugar or glucose manufactured from 
glutinous rice, already described, with the addition of two 
or three ounces of mixed whole chillies and star-aniseed. 
Each jar will yield 35 catties of red soy, valued at 96 cash a 
catty, so that the 28 catties of yellow beans, with the other 
ingredients, yield 70 catties of soy. A whole year is required 
from the steeping of the beans to the production of this soy.
 “(b) White soy.–In the case of white soy the beans are 
fi rst roasted in sand which has been previously heated in an 
iron pan with a mixture of rape oil. This roasting is complete 
when the beans open or split, and the sand is removed by 
sieve. They are then placed in an earthenware jar and steeped 
in cold water for twelve hours. They are afterwards steamed 
as in the manufacture of red soy, and mixed with fl our and 
salt; but, instead of 30, some 60 catties of water are added to 
prevent the blackening of the beans and the discoloration of 
the soy. The daily uncovering, stirring, and recovering take 
place as in red soy, but at the end of 120 days the solid matter 
is removed and the liquid alone is exposed in the jar to the 
sun. This soy is ready for use at the end of the 120 days, but 
improves by keeping and exposure to the sun. No sugar or 
glucose is used, and the seasoning is placed in the jar with 
the 60 catties of water. Nor is there any boiling before use. 
The cost of white soy, which is more yellow than white, is 
from 80 to 96 cash a catty, according to quality.”
 In the section on oil-yielding plants, p. 34 states: “(e.) 
‘Glycine hispida, Max.’–In Ssuch’uan the soy bean of 
Northern China and Manchuria is replaced by rape seed, 
and it is cultivated more as a vegetable than for its oil. The 
production of the latter is insignifi cant from a commercial 
point of view.”
 In 1922 a derivative work titled “Szechwan, its Products, 
Industries, and Resources,” was published in Shanghai by 
Kelly & Walsh, Ltd. (185 p.).

281. Saito, Kendo. 1905. Microbiological studies on the 
brewing of Japanese Soja-Sauce. Botanical Magazine 
(Tokyo) 19(216):75-77. Jan. 20. Bound after p. 119 of 
Japanese text. [1 ref. Eng]
• Summary: The author has been able to isolate the 
following microorganisms from koji and moromi: 1. Moulds: 
Aspergillus Oryzae, Rhizopus sp., Tieghmella sp. Others 
incl. Penicillium glaucum, Cladosporium herbarum, etc. 
2. Bacteria: Sarcina Hamaguchiae and Bacterium Soja 
(both new species). 3. Yeasts: Saccharomyces Soja (new 
species) grows copiously in moromi [the mash]. Film yeasts 
incl. Saccharomyces farinosus Lindner [Pichia farinosa 
(Lindner)], Mycoderma sp., etc.
 Note 1. This is the earliest document seen (Jan. 2009) 

describing Japanese investigation on the yeasts in shoyu 
mash (moromi).
 Note 2. This is the earliest document seen (Jan. 2009) 
which mentions that Saccharomyces yeasts are involved in 
the shoyu fermentation. Address: Botanical Inst., Imperial 
Univ., Tokyo, Japan.

282. Olive, Edgar W. 1905. The morphology of Monascus 
purpureus. Botanical Gazette 39(1):56-60. Jan.
• Summary: Two papers on this subject are compared: (1) 
Barker, B.T.P. 1903. “The morphology and development of 
the ascocarp in Monascus.” Annals of Botany 17:167-236, 
plates 12-13. (2) Ikeno, S. 1903. “Ueber die Sporenbildung 
und systematische stellung von Monascus purpureus Went. 
Berichte der Deutschen Botanischen Gesellschaft 21:259-69. 
plate 13.
 Ikeno’s account was written after and in response 
to Barker’s and contradicted it. “Ikeno gave, in fact, a 
diametrically opposite interpretation of certain of the more 
important phenomena connected with the spore formation 
in this fungus, and even went so far as to assert positively 
that Barker’s ‘Samsu’ fungus did not belong to the genus 
Monascus.”
 “The Monascus species which I have used was fi rst sent 
from Java some years ago by D.G. Fairchild to Erwin F. 
Smith and was regarded by the latter as M. purpureus Went... 
this form agrees with Barker’s description of his Monascus, 
and as well with the accounts of Went, Uyeda, and others, so 
that my opinion is that Ikeno and Barker worked with similar 
forms.”
 Olive, after doing his own analysis, generally agrees 
with Barker and disagrees with Ikeno. Address: Madison, 
Wisconsin.

283. Ueno, K. 1905. Shinkaku-san kôji (Fonkyo) no kenkyû. 
II. [Investigation of Chinese koji (Fonkio). II.]. Yakugaku 
Zasshi (J. of the Pharmaceutical Society of Japan) No. 276. 
p. 93-102. Feb. [Jap]
Address: Yakugakushi, Japan.

284. Uyeno, K. 1905. Shinkoku-san kôji (Fonkyo) no 
kenkyû. Dai nikkai hôkoku [Examination of Chinese 
koji (Honkio). Part II.]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 276. p. 93-102. Feb. 
[Jap; eng]
• Summary: Examination of the saccharifying power of 
Chinese koji (Honkio) showed it to be somewhat weaker 
than that of malt. The by-product of saccharifi cation is not 
maltose (a for malt and Japanese koji) but dextrose. Address: 
Yakugakushi, Japan.

285. Washington Post. 1905. Japanese may become leaders 
in invention. March 19. p. FP5.
• Summary: Discusses the inventions of Jokichi Takamine, a 
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resident of New York. Chief among these is adrenalin, which 
“has become one of the emergency life-saving agents in 
surgery. The most powerful heart stimulant known...”
 “With his American wife, lives in a half Japanese, 
half American house in Hamilton Terrace [in northwest 
Manhattan near West 142nd st.], and 8 hours a day he toils 
over his microscopes and chemicals in his laboratory in 
142nd street–’prospecting,’ he calls it.”
 “Dr. Jokichi Takamine is a product of the new school of 
Japanese medicine. He studied at the Andersonian College, 
Glasgow [Scotland], married an American wife while 
attending the exposition at New Orleans [Louisiana] in 
1884, and spent two years in Peoria [Illinois] seeking for the 
whiskey trust a cheaper process for producing alcohol.
 “Dr. Takamine is a man of middle age now. His iron 
gray hair looks older than his face... He speaks English so 
well that he dares venture into American slang... He is as 
Europeanized as a Japanese ever gets. And he has a good 
sense of humor.
 A recent Japanese invention is the “shimose explosive.” 
Photos show: (1) An oval portrait photo of Jokichi Takamine. 
(2) The Japanese room of his home in New York City.
 Note: This is the 2nd earliest English-language 
document seen (Aug. 2012) in which Takamine is referred to 
as “Dr.” Takamine.

286. Ueno, K. 1905. Kankoku kôji no kenkyû hôkoku. I. 
[Investigation of Korean koji. I.]. Yakugaku Zasshi (J. of 
the Pharmaceutical Society of Japan) No. 277. p. 203-12. 
March. [Jap]
Address: Yakugakushi, Japan.

287. Uyeno, K. 1905. Kankoku kôji no kenkyû hôkoku, dai 
ikkai [Report of examination of Corean (Korean) koji, No. 
I.]. Yakugaku Zasshi (J. of the Pharmaceutical Society of 
Japan) No. 277. p. 203-12. March. [Jap; eng]
• Summary: Investigation of its composition, and its 
saccharifying action, power, and products. It is considered 
identical to the “Fonkio” and “Weekio” of northern China. 
Like Fonkio, it contains 2 varieties of Mucor, plus one other 
variety closely resembling these two. Address: Yakugakushi, 
Japan.

288. Ando, Fukusaburo. 1905. Sei kôji ni kansuru kagaku-
teki chôsa hôkoku. II. Sei kôji ni seisei suru tansan 
gasu oyobi sanso shôhiryo ni tsuite [Report of chemical 
investigation in the manufacture of “Koji.” II. Carbon 
dioxide production and oxygen consumption during koji 
manufacture]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 290. p. 311-316. April. [Jap]

289. Torii, G. 1905. Chôsen kôji-kin ni kansuru kenkyû 
hôkoku [Studies on Korean koji mold]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 4. p. 

7-19. Oct. Presented 22 April 1905. Also in Yakugaku 675. 
[Jap]
• Summary: Mentions the mold Rhizopus. Address: Moto 
Jozo Shikensho Gishu.

290. Perret, Auguste H. 1905. Gegorene Getraenke und 
Speisen des auessersten Ostens [Fermented beverages 
and foods of the Far East]. Boehmische Bierbrauer (Der) 
(Prague, Austro-Hungarian Empire) 32(21):336-38: Nov. 1. 
New Series. [1 ref. Ger]
• Summary: From: La Biere et les Boissons Fermentées: 
Close to the above-mentioned beverages, in Japan, China 
and Java, are those made by fermentation of the soybean 
(Sojabohne), a type of foodstuff. Those that are well known 
include shoyu (Shoyou), soy sauce (Soy oder Soja) and miso 
(Miso), as well as Tao-Tjung.
 The fermentation of soybeans is caused by koji (Koji) 
in the presence of large amounts of salt, which signifi cantly 
inhibit the process.
 Japan’s miso (Miso) is made in a similar way. On the 
island of Java we fi nd a similar product which is fermented 
with Aspergillus Wenti.

291. Ando, Fukusaburo. 1905. Sei kôji-chû ni okeru 
kagaku-teki chôsa seiseki hôkoku [Chemical study of 
koji manufacture]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 5. p. 1-30. Nov. [Jap]
Address: Jozo Shikensho Gishu.

292. Bui, Quang Chieu. 1905. Des cultures vivrières au 
Tonkin [On the food crops of Tonkin, Indochina]. Bulletin 
Economique de l’Indochine (Hanoi) 8(48):1152-90. Dec. 
New Series. Many illust. and photos. [4 ref. Fre]
• Summary:  This article begins with a foreword by H. 
Brenier, Director of Agriculture, Forestry and Commerce 
for Indochina. He notes the importance of soybeans, soy 
products (including soy sauce and tofu) and adzuki beans 
(Phaseolus radiatus), among the people of Asia. In Annamite 
(south Vietnamese), tofu is called dau phu and the soybean is 
called dau nanh or dau tuong.
 Adzuki beans are discussed (p. 1153-55, 1157) and 
a nutritional analysis of the azuki bean, which has been 
cultivated in France, is given. The section on the soybean (p. 
1153, 1157-68) discusses: The local names and varieties of 
the soybean, botanical characteristics, cultivation, utilization 
(to make soy sauce, tuong, tofu, etc.), commerce and trade 
(in the province of Hungyen, the stalks of the soybean plant 
are used to make a sort of incense). An illustration (line 
drawing, p. 1159) shows a Soja plant with pods.
 A detailed description is given of the manufacture of 
tuong (a sort of soft miso) in Tonkin. First moc, or molded 
glutinous rice is prepared. After glutinous rice is cooked, 
it is covered with banana leaves and allowed to mold for 
2-3 days. Then the soybeans are prepared. They are grilled, 
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ground to a powder, boiled with water, and put into a jar 
for 7 days until sweet. Six parts of rice koji are then mixed 
with 5 parts soy. The mixture will be ready to eat after it has 
fermented for 15-30 days. If it is too thick, add salt. Good 
tuong is soft and mildly sweet. It is sweeter and smoother 
than nuoc mam. Annamites say that only the prosperous 
households succeed in making tuong. If the tuong starts well, 
then becomes sour, that is a bad omen.
 Tuong can also be made from corn (maïs), which is 
grilled, ground, sifted, covered with taro leaves, and allowed 
to mold. Put it in salt water, then after 5-6 days add roasted 
soy fl our as above. Stir it before sunrise and let it stand open 
in the sun for 15 days, putting on the cover as soon as the sun 
disappears. If this is done, it will last a long time.
 Note 1. This is the earliest document seen (April 2021) 
that mentions tuong. The importance of this fermented 
seasoning, a close relative of Chinese jiang, is indicated by 
the local name for the soybean (dau tuong), or “the bean 
used to make tuong.” Vietnamese tuong, like Chinese jiang, 
has a consistency like applesauce, midway between that of a 
solid (miso) and a liquid (soy sauce).
 Production of tofu (dau-phu): Lots of dau-phu is made 
in Tonkin, especially in Hanoi, where it constitutes the basis 
of the poor people’s food. It is never made in large factories, 
only small shops. Soak the soybeans, wash them and remove 
their hulls, cook to soften them, then grind them with a hand-
turned mill over a wooden bucket. The soymilk is extracted 
with cold water then boiled for 30 minutes. There remains 
in the sack a white residue (un résidu blanc) [okara] which 
is fed to the pigs. The next day, add some fermented whey 
from a previous batch to coagulate the soymilk. Then press 
the curds. The fi nished tofu cakes are each 15 by 8 by 1 cm 
thick. Tofu is widely used in soups. A table (p. 1165) shows 
the costs of equipment to start a tofu shop, and a profi tability 
analysis. Early analyses of the composition of the soybean, 
conducted by Fremy, Muentz and Pellet (in France) and 
Wechler (in Austria), are reproduced. Photos show key 
steps in the process: (1) A person is washing soybeans in a 
bamboo colander while standing in a stream near Hanoi. (2) 
The soybeans are ground in a small, traditional, hand-turned 
stone mill by a person sitting on the same wooden bench as 
the mill, in a bamboo hut, surrounded by various wooden 
tubs and colanders. (3) Using a sack to fi lter the ground 
puree from the stone mill. (4) Cooking the fi ltered liquid 
over a small wood fi re in an earthenware pot. (5) Pressing the 
curds (outdoors) after precipitation of the protein. (6) More 
forceful pressing. Notice pressed cakes on woven bamboo, in 
lower left, behind person. (7) A merchant walking the streets 
selling tofu on two trays, each suspended by 3 ropes from the 
ends of a shoulder pole.
 Note 2. This is the earliest French-language document 
seen (June 2013) that uses the term un résidu blanc to refer 
to okara. Address: Indo China.

293. 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 
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 
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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.

294. 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 
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.

295. 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 
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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.

296. 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]

297. 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.

298. 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.

299. 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.

300. 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 
Japan) No. 295. p. 983-93. Sept. [Jap; ger]
Address: Yakugaku-shi, Japan.

301. Takamine, Jokichi. 1906. [ERROR! On the diastase 
produced in microbes]. Tokyo Iji Shinshi (Tokyo Medical 
Journal) No. 1487. p. 2217-71. Nov. 17. [3+ ref. Jap]

302. 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.

303. Product Name:  Miso.
Manufacturer’s Name:  Karuhorunia Miso Seizo-jo 
[California Miso Manufacturing Co.].
Manufacturer’s Address:  262 Brannan St., San Francisco, 
California.  Phone: Red 1002.
Date of Introduction:  1906.
New Product–Documentation:  Ad (full page) in Nichibei 
Shinbun-sha. 1906. Zaibei Nihonjin Nenkan [Japanese-
American Yearbook]. Unnumbered page near the front. They 
are: “Direct importers of tea and rice. Manufacturers of 
Japan miso.” Their miso company is named California Miso 
Seizô-sho. They also sell various goods including miso.
 Note: To make miso, they must have made koji. So they 
were the fi rst company in North America to make koji for 
use in making miso.

304. Saito, Kendo. 1906. [On the acid formation of koji]. 
Shokubutsugaku 20:219-. [Jap]*

305. Takamine, Jokichi. 1906. [ERROR! On the diastase 
produced in microbes]. Tokyo Iji Shinshi (Tokyo Medical 
Journal) No. 722. p. 1754-. [Jap]
• Summary: Note: The staff at JTUML (June 2001) says this 
reference is in ERROR! Do NOT cite.

306. Takamine, Jokichi. 1906. [ERROR! On the diastase 
produced in microbes]. Chugai Iji Shinpo (Medical News, 
Foreign and Domestic, Tokyo) No. 842. p. 56-. [Jap]
• Summary: Note: The staff at JTUML (June 2001) says this 
reference is in ERROR! Do NOT cite.

307. Takamine, Jokichi. 1906. Kin no sansei suru 
“jiasutaaze” shitsu ni tsuite [On the diastase produced in 
microbes]. Tokyo Iji Shinshi (Tokyo Medical Journal) No. 
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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.

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

309. Yamashita, H. 1906. [Investigation on koji of Korea]. 
Ken Yokai Zasshi 70:13-. [Jap]*

310. Mori, S. 1907. Shokuen ga kome kôji no sayô ni 
oyobosu kankei ni tsuite [Relation between salt content 
and rice koji action]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 17. p. 27-41. Feb. [Jap]
Address: Jozo Shikensho Gishu.

311. Suzuki, U.; Aso, K.; Mitarai, H. 1907. Ueber die 
chemische Zusammensetzung der japanischen Soja-Sauce 
oder “Schoyu.” [On the chemical composition of Japanese 
soy sauce or shoyu]. Bulletin of the College of Agriculture, 
Tokyo Imperial University 7(4):477-94. July. (Exp. Station 
Record 16:966). [2 ref. Ger]
• Summary: The koji for shoyu is made with the spores 
of Aspergillus oryzae; it is left in a room at 30-40ºC for 3 
days. The shoyu is allowed to ferment for 1-3 years. This 
experiment was based on samples drawn from 3 batches of 
moromi (mash):
 (1) 7 April 1904–300 liters.
 (2) 7 April 1905–300 liters.
 (3) 27 Oct. 1905–500 liters.
 The organic bases of shoyu were studied, as were the 
mono-amino acids (Monoaminosäuren).
 From 2 liters of shoyu were isolated: alanine 1.6 gm 
+ 5.0 gm impure alanine. Leucine 6.0 gm. Proline 3.0 gm. 
Lysine 2.6 gm. New base #1 1.0 gm. New base #2 0.2 gm. 
Ammonia 4.2 gm. Proteins 5.4 gm (by calculation). Formic 
acids (Ameisensaeure) 0.1 gm. Acetic acid 0.40 gm. Lactic 
acid 3.20 gm. Also present were: Tyrosine, asparagin 
acid, polypeptides, phenylalanine (Phenylalanin), cystine. 
Not found were: Glycocoll, histidine, arginine, serine, 
isovaleric acid (Aminoisovaleriansäure), glutamic acid 
(Glutaminsäure) (p. 493-94).
 Note: This is the earliest document seen (Nov. 2020) 
that contains the word “cystine” or the word “lysine” in 
connection with soy.

312. Saito, Kendo. 1907. ERROR! Isolation of koji acid 
from Aspergillus oryzae? Botanical Magazine (Tokyo) 
21(249):?? Oct. [Eng]
• Summary: The mold was grown on steamed rice. Address: 
Botanical Inst., College of Science, Imperial Univ., Tokyo, 

Japan.

313. 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).

314. Jumelle, Henri L. 1907. Les resources agricoles et 
forestiéres des colonies Françaises [The agricultural and 
forestry resources of the French colonies]. Marseille, France: 
Barlatier, Imprimeur-Éditeur. viii + 442 p. See p. 333. No 
index. 28 cm. [2 ref. Fre]
• Summary: In the chapter on Indo-China (p. 267-363) is 
a section on coconuts (p. 322+) followed by a section on 
“Other oil-bearing plants” (Les autres plantes oléagineuses), 
which contains paragraphs (p. 326-27) on the sesame 
seed (Le sésame, cultivated in Cambodia) and the peanut 
(L’arachide, long cultivated in Cochin China and central and 
south Annam). Some confusion exists concerning the oil of 
Aleurites cordata (Chinese wood oil, l’huile d’abrasin) (p. 
331-32): “Why is this oil, so well known and widely used in 
Indo-China, not exported, as is its analogous oil from China? 
It is not ignored by European and American manufacturers; 
and in the United States, as in Europe, it is in demand * 
by the factories that make linoleum or that prepare varnish 
from copal.” (Footnote: *”It seems that the oil imported into 
Europe and the United States is often adulterated with oil 
from the seeds of Soja hispida [soybeans], which is likewise 
a very drying oil”).
 The next section, titled “The indigenous food” 
(L’alimentation indigène) (p. 332-35) includes a discussion 
of various legumes consumed in Indo-China. “Among the 
leguminous seeds used as food, there is a large consumption 
of kidney-beans (de haricots), of dolichos beans (de 
doliques), and, even more, of soybeans (de sojas).” “The 
large consumption of the soybean (du soja) is due to the fact 
that its beans, not only are eaten after a long cooking, but, 
again, serve as the base for various preparations, as in Japan 
and China (Footnote: It is with these soybeans, mixed with 
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wheat and koji, and coarse salt, that the Japanese make their 
shoyou [shoyu, soy sauce] and their miso, and the Chinese 
their sauces or analogous dishes, teou-ju and teou-tiung. 
In Java, the indigenous people make similar preparations. 
The fermentations are, in all these cases, caused by various 
molds.) It is thus that the Annamites [of central Vietnam] 
make a cheese called dau-phu, which is the teou-fou of the 
Chinese, the tofu of Japan. They likewise make a sauce 
named tuong, which is almost the same as the teou-tiung 
[doujiang] of the Chinese, and two cheeses [tofu], one solid, 
the other of a softer consistency, called dau-hu and dau-hu-
ao in Cochin China.” Address: Prof., Faculte des Sciences de 
Marseille [Marseilles], France.

315. Saito, Kendo. 1907. Microbiologische Studien ueber die 
Soyabereitung [Microbiological studies on the preparation 
of soy sauce]. Zentralblatt fuer Bakteriologie. Series 2. 
17(1/2):20-27; 17(3/4):101-09; 17(5/7):152-61. Plus 5 plates 
on unnumbered pages near end. [55 ref. Ger]
• Summary:  Contents: Part I (p. 20-27): Introduction. 
(1) Process for making soy sauce (Soya, which can be 
divided into 3 steps): (a) Preparation of the koji (Koji or 
Soyakoji). (b) The main process, making the moromi or mash 
(Maische). (3) Pressing, clarifying, and pasteurizing. (2) 
Method for isolation of the microorganisms: Molds / fungi, 
yeasts, bacteria. (3) Special remarks: Molds–(a) Aspergillus 
Oryzae (Ahlbg.) F. Cohn.
 Part II (p. 101-09): (b) Rhizopus japonicus Vuillemin 
nov. var. angulosporus (Fig. 1). (c) Tieghemella hyalospora 
nov. spec. (Fig. 5). (d) Other molds. Yeasts–Soya yeast 
(a) Saccharomyces Soya nov. spec. Diagnostic properties, 
comparison of soya yeast with other types of yeasts. (b) 
Saccharomyces farinosus Lindner (Fig. 2 and 8c). (c) A soya 
yeast that grows on the surface of liquids (Soya-Kahmhefe) 
(Fig. 3 and 8b).
 Part III (p. 152-61): Conclusion of (c). (d) Mycoderma 
species (Fig. 6 and 8d). (e) Torula species (Fig. 7). Bacteria–
(a) Bacterium Soya nov. spec. (b) Sarcina Hamaguchiae 
nov. spec. (Table 5, Fig. 10). Conclusion. Appendix: (1) 
Rhizopus Tamari nov. spec. (2) Aspergillus glaucus Link. (3) 
Aspergillus Rehmii Zukai (?). (4) Cirencella mucoroides nov. 
spec.
 Explanation of fi ve plates of illustrations.
 Since ancient times, according to legend, a substance 
for salting foods has been made by the Japanese. About 300 
years ago the process underwent a signifi cant improvement 
through trade and communication with the Chinese, whose 
culture then stood on a higher level. For the fi rst time a 
product named soy sauce (Soya; Japanese: Shôyû) came to be 
widely known, and from then on it found extensive use. By 
the year 1903 nearly 4 million hectoliters [i.e., 400 million 
liters] of shoyu were being produced in Japan, from which 
the state took the equivalent of about 7 million German 
marks in taxes.

 Among the yeasts, the author found Saccharomyces 
Soya (a new species of fi lm yeast), Saccharomyces (later 
Pichia) farinosus, and one species each of Mycoderma and 
Torula. 
 Illustrations show: Plate 1: Rhizopus japonicus in seven 
detailed views.
 Plate 2: (2) Saccharomyces farinosus. (3) 
Saccharomyces Soya, a soya yeast that grows on the surface 
of liquids (Soyakahmhefe). 

 Plate 3: (4a-b) The new yeast Saccharomyces Soya from 
soya koji. (6) Mycoderma sp. x 900. (7) Torula sp. x 900.
 Plate 4: (5) Tieghemella hyalospora (from rice culture) 
in seven detailed views.
 Plate 5: (8) Large colonies (3 weeks old) of 
Saccharomyces Soya, a soya yeast that grows on the surface 
of liquids (Soyakahmhefe), Saccharomyces farinosus, and 
Mycoderma species. (9) Bacterium Soya. (10) Sarcina 
Hamaguchiae.
 Note 1. This is the earliest document seen (July 
2010) that mentions the species Saccharomyces Soya. 
Later (in 1909) the author gave this fi lm yeast the name 
Zygosaccharomyces japonicus. In the early 1950s this 
species was renamed Saccharomyces rouxii.
 Note 2. This is the earliest (and only) document seen 
(Dec. 2020) with the German word Soyabereitung in the 
title. Address: Plant Physiology Lab., Botanical Inst., Tokyo 
Imperial Univ., Japan.

316. Senft, Emanuel. 1907. Ueber einige in Japan 
verwendete vegetabilische Nahrungsmittel, mit besonderer 
Beruecksichtigung der japanischen Militaerkonserven [On 
some vegetable foods used in Japan, with special attention 
to Japanese military canned foods]. Pharmazeutische Praxis 
(Vienna and Leipzig) 6(3):81-89; 6(4):122-24, 131-32; 
6(6):211-12, 219. [19 ref. Ger]
• Summary: These three sections contain a good review of 
the literature (especially the Japanese literature) in German. 
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Issue No. 3 begins with “Phanerogams. Chapter 5. Legumes. 
Soybeans and soybean preparations” (p. 81-89). Contents: 
Introduction. Varieties: Group I. Soja platycarpa-Harz (5 
forms–olivacea-Harz and punctata-Harz, melanosperma, 
platysperma, parvula Martens). Soja tumida-Harz (3 forms–
pallida Roseb. [sic, Roxb = Roxburgh], castanea-Harz 
[brown], atrosperma-Harz). Anatomy and cell structure 
of different parts of the plant and seeds. A non-original 
illustration (line drawing; p. 83) shows a soy bean, full-size 
and at cellular levels. Haberlandt and the Vienna World 
Exhibition of 1873. Foods made from soybeans in China 
and Japan described by Charles Bryant (1785): Miso, soy 
sauce (sooju-sauce or soy), Roos, Koji. Tofu, sake. Shoju or 
Soja-Sauce. Miso (vegetable cheese; “Recently the fi rm Jul. 
Maggi & Comp. in Kempthal makes a type of miso and sells 
it commercially”).
 Page 86 (soy sauce): Similarly as in Japan, in China 
a type of shoyu (Sooju) is prepared which, however, as 
Bryant reports, supposedly tastes even more superb than the 
Japanese one.
 This seems to be the place to report briefl y here about 
the interesting preparation of this sauce that is so praised.
 With the preparation of the Chinese shoyu sauce, a large 
amount (thirty pounds) of purely washed soybeans are boiled 
for two to three minutes in pure water over a low fl ame and 
in a covered cauldron, whereupon most of the beans get 
so soft [impossible] that they can be crushed between the 
fi ngers.
 Then the beans are pressed through sieves and the water 
is allowed to drain.
 While the beans are still damp, they are rolled in fi ne 
soybean meal (Sojabohnenmehl), whereupon they are spread 
out thinly, covered with a cloth, and allowed to go moldy for 
three days.
 At that point, the beans are dried in the air up to a certain 
degree, then they are exposed to the heat of the sun or that 
of an oven, and specifi cally so long that they have become 
completely hard.
 From beans that have been prepared in this way, the 
adhering meal along with the mold that has developed on 
top of it is rubbed off. The beans are placed in a large pot 
and a brine that has been prepared of twenty pounds of salt 
and a hundred pounds of water is poured over them and they 
are exposed to the sun for six weeks (at night, the vessel is 
covered).
 Once the brine has taken on a dark brown color and 
is suffi ciently strong, it is drained off and concentrated as 
desired by boiling, whereby it is not seldom that the addition 
of sugar, ginger or also other spices takes place. In the latter 
case, it is the habit to let the brine sit with the ingredients that 
were just mentioned for a few days before it is strained.
 This type of soyu [soy sauce] is not transparent, it has a 
dark black color and the consistency of a dessert wine, and 
when it is diluted with water it turns orangish-red. The fl avor 

of Chinese soyu is somewhat aromatic, salty, and at the same 
time oily, and its smell is also somewhat reminiscent of 
elderberry jam (Holundermus).
 The appetite-stimulating property of this sauce, which 
is used as an ingredient with the most varied of preparations 
of meat and fi sh, has supposedly also found the greatest 
appreciation in the European kitchens of the wealthy, in 
particular in Sweden.
 The reports which we have brought forth thus far about 
the preparation of miso and soyu come from Bryant from 
1785 and are therefore 121 years old. If the preparation of 
both of them has in principle not substantially changed, then 
today we are in the position to provide much more precise 
information about both of these foods.
 Note 1. This is the earliest article seen (March 2020) 
in the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojabohnenmehl (Soybean fl our / 
meal), which might be used for baking bread or pastries. This 
word appears in 62 different issues of these newspapers from 
1907 to 1953.
 Issue No. 4 begins with “Natto and tofu” (Bohnenkäse) 
(p. 122-24) and includes fresh tofu and frozen tofu 
(gefrorener tofu) and microscopic investigations.
 Also on p. 124 a paragraph about “Yuba” states: 
Another food product made from soybeans is “Yuba.” Yuba 
is understood to mean the skins that are obtained and dried 
from the boiling of the aqueous extract of soybeans.
 Note 2. One might also say: Yuba is the fi lm that forms 
atop soymilk when it is simmered.
 Note 3. This is the earliest and only article seen (March 
2020) in the AustriaN Newspapers Online (ANNO) database 
that contains the German word Yuba (yuba).
 A separate section on miso pickles (Misozuke; p. 131-
32) describes the different types, especially those made with 
daikon (Rettiche).
 Note 4. There is no miso in misozuke. Rather, the 
vegetables are pickled in a salty substance that has much the 
same consistency as miso.
 Issue No. 6 discusses shoyu (called Extrakt-Sauce 
Japonica, or Shoju-Sauce) (p. 211).
 A table (p. 212) lists the main food plants of Japan, 
including fi ve different “varieties” (“var.”) of soybeans 
(Glycine hispida Mönch): Kuro-mame, Shiro-mame, Ao-
mame, Goishi-mame, Gankui-mame. A photo (p. 219) shows 
various Japanese preserved foods, including a metal box 
containing “Fukujinzuke” [fukujinzuke] consisting of sliced 
vegetables (cucumbers, bamboo shoots, onions) preserved in 
soy sauce.
 Note: Parts of this long review were translated by Philip 
Isenberg (MM, CT), Long Beach, California. Address: 
Military medicine offi cial, Germany.

317. Product Name:  [Ground Miso, and White Koji].
Foreign Name:  Suri Miso, Shiro Koji.
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Manufacturer’s Name:  Kodama Miso Seizo-sho.
Manufacturer’s Address:  310 Crocker St., Los Angeles, 
California.  Phone: MAin 3820.
Date of Introduction:  1908 January.

New Product–Documentation:  Rafu Shinposha. 1908. 
Rafu Nenkan [Rafu Shinpo Japanese-American year book]. 
Ad, unnumbered page near front. Suri-miso, shiro koji 
seizo oroshi-uri. Rafu, Kurakka-gai 310. Denwa Meen 3820 
[Ground miso. White koji maker and wholesaler]. Directory 
entry, p. 43.
 Note 1. This is the earliest known miso manufacturer in 
Los Angeles or in California.
 Note 2. This is the earliest known commercial koji made 
in the United States (including the Hawaiian Islands).
 Note 3. “Rafu” is the Japanese nickname for Los 
Angeles.

318. 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.

319. Saito, Kendo. 1908. Kôji-kin ni okeru san seisei 
ni tsuite (yohô) [On the acid formation of koji mold 
(Preliminary report)]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 17. p. 42-50. Feb. [Jap]
Address: Tokyo Zeimu Kantoku Kyoku Shokutaku.

320. Ueno, K. 1908. [Investigation on Korean koji]. Igaku 
Chuo Zasshi (Central Medical Journal) 5:1534. March 26. 
[Jap]

321. 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.

322. Ando, Fukusaburo. 1908. Seikôji ni kansuru kagakuteki 
chôsa hôkoku. III. Genryô-mai shinseki no jikan ondo 
narabini shinseki yôsui no saitô yôshitsu seibun oyobi seikôji 
to no kankei [Chemical investigations on the manufacture of 
koji. III. The temperature and time of soaking the rice, the 
nutritional composition of the soak water, and their relation 
to making koji]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 318. p. 788-802. Aug. [Jap]

323. Ito, Teiji. 1908. Seikôji-chû rikagaku-teki henka 
chôsa [Survey on physical and chemical changes in koji 
manufacture]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 318. p. 805-15. Aug. [Jap]
Address: Nagoya Zeimu Kantoku Kyoku.

324. 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 
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] 
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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.

325. 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]*

326. Ueno, K. 1908. [Investigation on Chinese koji]. Kanpo 
1:16-. [Jap]*

327. Ueno, K. 1908. [Investigation on Korean koji]. Zyunten 
(Junten?) 421:85-. [Jap]*

328. Ueno, K. 1908. Shinkoku-san kôji [Investigation on 
Chinese koji]. Igaku Chuo Zasshi (Central Medical Journal) 
5(61):1533-34. [Jap]
• Summary: A brief summary of an article on Chinese yeast 
(“Chinesische Hefe”) from another journal.

329. Mori, S. 1909. Kôsui ga kôji no tôka sayô ni oyobosu 
eikyô ni tsuite [Infl uence of hard water on the saccharifying 
action of koji]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 25. p. 73. March. [Jap]
Address: Jozo Shikensho Gishu.

330. Okazaki, Keiichiro. 1909. Process of manufacturing 
soy or sauce substitute. U.S. Patent 0,923,070. May 25. 4 p. 
Application fi led 2 May 1907. 3 drawings.
• Summary:  “This invention relates to a new and useful 
process of making soy, a substitute for Japan or like sauce, 
possessing an agreeable fl avor and rich in soluble phosphate 
and nutrient vegetable materials.
 “In the practice of my process, I fi rst steam a mixture of 
desiccated wheat bran and bean cake, the latter consisting of 
the residue resulting from the removal by pressing, of the oil 
from the soja or other bean and upon this mixture I transplant 
a whitish mold of the genus Aspergillus which I have 
designated ‘okazaki fungus’. I then transplant upon a similar 
mixture of wheat bran and bean cake, a somewhat similar 
fungus which `I have designated ‘diastarin fungus’.”
 Okazaki and diastarin fungi are cultivated upon a 
mixture of bean-cake and wheat bran, water added to the 
mass and the resultant liquid separated and mixed with a 
liquid containing brewers’ yeast.
 Illustrations (line drawings) show: (1) “A perspective 
view of a box containing sawdust and bran used in the 
cultivation of the okazaki and diastarin fungi; (2) A 

perspective view of the okazaki fungus [a whitish mold of 
the genus Aspergillus] and conidia thereof; (3) A perspective 
view of the diastarin fungus and conidia thereof.”
 Note: Soy is mentioned 5 times in this patent but only in 
the form “soy or sauce substitute.”
 Soja is mentioned once (see above). Address: Tokyo, 
Japan.

331. Saito, Kendo. 1909. Preliminary notes on some 
fermentation organisms of Corea. Botanical Magazine 
(Tokyo) 23(268):97-98. May. Summarized in Zentralblatt 
fuer Bakteriologie. II. 26:92. [Eng; ger]
• Summary: Discusses the moulds in Corean [Korean] 
koji (mostly Aspergillus oryzae, Rhizopus tritici, and 
Rhizopus tamari?), and yeasts in the mash of Corean 
alcoholic beverages. The koji moulds or fungi possess, 
“as regards starch, strong saccharifying power, so that the 
saccharifi cation of starch contained in the raw material can 
be accomplished by them.” For one of the yeasts he proposes 
the name Saccharomyces coreanus. Address: Botanical Inst., 
Tokyo Univ., Japan.

332. Takahashi, Teizô. 1909. A preliminary note on 
the varieties of Aspergillus oryzae. J. of the College of 
Agriculture, Tokyo Imperial University 1(1):137-40. June 16. 
[Eng]
• Summary: Describes the fi rst isolation of many different 
molds from koji. The author isolated 3 varieties of molds 
from 3 kinds of koji starter (tane koji) from 3 sources (saké, 
miso, and shoyu). A description of each variety is given.
 Note: Murakami (1971) says of this article: Although 
Aspergillus oryzae was described in detail by Wehmer in 
1895, it was not until the beginning of the 20th century 
that the koji mold was found to contain multiple kinds of 
microbes [microorganisms], when Takahashi in 1909 isolated 
many different molds from koji used in the manufacture of 
Saké, Miso, and Shoyu and found that all were varieties of 
Aspergillus oryzae. Address: Tokyo Imperial Univ.

333. 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]

334. 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.

335. Ito, Teiji. 1909. Mizu no kônan to mushigome, kôji 
yôkai-ryoku oyobi kôji tôkaryoku to no kankei [The relation 
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between the hardness of water, liquefying power of koji and 
saccharifying power of koji]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 332. p. 1086-1100. 
Oct. [Jap]
Address: Nagoya Zeimu Kantoku Kyoku.

336. Mori, Sanya. 1909. Shômai kôji no seizô-hô ni tsuite 
[On the manufacture of koji from broken rice]. Yakugaku 
Zasshi (J. of the Pharmaceutical Society of Japan) No. 333. 
p. 1246-1250. Nov. [Jap]
Address: Osaka, Japan.

337. Ando, Kazuo. 1909. Sake kôji no tôka ni tsuite [On the 
saccharifi cation of sake koji]. Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 4(3):15-29; 4(4):20-32. 
[Jap]
Address: Japan.

338. Ando, Kazuo. 1909. Sake kôji no tôka ni tsuite [On the 
saccharifi cation of sake koji]. Kogyo Kagaku Zasshi (J. of 
the Chemical Society of Japan, Industrial Chemistry Section) 
12:128-49. [8 ref. Jap]
Address: Kôgaku-shi, Japan.

339. 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.

340. Ito, Teiji. 1909. Mizu no kônan to mushigome kôji 
yôkairyoku oyobi kôji tôkaryoku to no kankei [Relation 
between hardness of water, liquefying power of koji and 
saccharifying power of koji]. Nippon Jozo Kyokai Zasshi (J. 
of the Society of Brewing, Japan) 4(10):45-61. [Jap]
Address: Japan.

341. Mori, Sanya. 1909. Shômai kôji no seizô-hô ni tsuite 
[On the manufacture of koji from broken rice]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 4(10):40-
45. [Jap]
Address: Japan.

342. Shibukawa, K. 1909. Tane kôji toku ni sono kansô ni 
tsuite [Tane koji, and especially how to dry it]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 4(4):37-
50. [Jap]
Address: Japan.

343. Maurel, Edouard César Emile. 1909. Traité 
de l’alimentation et de la nutrition à létat normal et 
pathologique. Vol. 3 [Treatise on food and nutrition in 

normal and diseased conditions. Vol. 3]. Paris: O. Doin, 
Éditeur. xii + 685 p. Index (in vol. 4). 25 cm. [Fre]
• Summary: The last entry in the section on “Legumes,” 
titled “Soy peas or beans” (Pois ou fèves de Soja / Soya), 
states: In order to be complete, to the preceding dried 
legumes I add the soybean, used here only as a therapeutic 
agent, but whose consumption in China and especially in 
Japan is considerable.
 Its use in food is, moreover, completely justifi ed by 
its great nutritive value. Here are some analyses of its 
nutritional composition: A table (p. 495) gives 6 analyses 
by three authors (each of whom cites other researchers) 
as follows: Balland (Gautier): maximum, minimum, 
mean. König (Siderski): black or yellow soybeans. König 
(Siderski): soy fl our.
 As you see, despite their great nutritive value, all the 
other legumes remain below that of the soybean. It contains 
more than 30% protein and 400 calories per 100 gm. It must 
be added that no other legume is as rich in minerals, for soy 
always contains at least 4%.
 This legume, known in Japan by the name of daidzou 
[daizu], can be made into a cheese, tofu (tôfou,) and above 
all the national sauce, shoyu (shôyou) and miso. These three 
substances result from fermentation, but under different 
conditions.
 Japanese miso is a venerable food; it’s the tao-tzung 
of the Chinese. It is made of crushed soybeans, boiled 
and mixed with rice or wheat koji, then submitted to 
fermentation. Miso consumption in Japan is 30 million kg.
 Tofu is also used frequently but less than the preceding 
[miso], and much less than soy sauce which constitutes the 
universal seasoning. The consumption of this last would be, 
in fact, 5.5 liters per inhabitant.
 Discussed in this section are: Dry beans (haricots secs; 
[Phaseolus vulgaris]), lentils, peas or round peas (pois ronds 
[Pisum sativum]), square peas (pois carrés; probably winged 
beans {Psophocarpus tetragonolobus}, or fl at pea / Lathyrus 
pea / chickly vetch {Lathyrus sativus}, or Pisum sativum 
medullare), chickpeas (pois chiches), and dry [broad] beans 
(fèves sèches; [probably Vicia faba], broad beans). Address: 
M.D., principal physician for the Naval Reserves, Prof. at the 
Faculty of Medicine, Toulouse (Médecin principal de réserve 
de la Marine).

344. Yukawa, Genyô. 1909. Ueber die absolut vegetarische 
Ernaehrung japanischer Bonzen [On the strict vegetarian 
(vegan) diet of Japanese Buddhist monks]. Archiv fuer 
Verdauungs-Krankheiten 15:471-524. [5 ref. Ger]
• Summary: The author studied a group of 12 strict 
vegetarian [vegan] Buddhist monks in Japan and found them 
to be in good health. He estimated that their daily diets, if 
evaluated for a 150-pound male, supplied 3,575 calories and 
113 gm of protein. The older men ate somewhat less. The 
diet consisted chiefl y of rice and barley, with soy products, 
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vegetables, and rape seed oil.
 A table (p. 478-79) summarizes the author’s research 
on the protein content of vegetarian meals by previous 
Japanese researchers. These meals contained various soy 
products: Miso (Soybohnenmus), soy sauce (Soy), and tofu. 
On pages 489-91 are defi nitions of miso soup, miso, soy 
sauce (Soy) koji, grilled tofu (Yakidofu), cooked soybeans 
(without the hulls removed), azuki bean paste, and mochi, 
which are served at Nanshuji temple. A table (p. 497-98) 
gives the nutritional composition of these and other foods. 
Amounts served at each meal are shown on p. 501, 514, 522, 
including daikon pickled in miso. The terms “Makrobiotik” 
and “Makrobier” are used. Address: Aus der Privatklinik fuer 
Magen- und Darmkrankheiten von Dr. Yukawa in Osaka, 
Japan.

345. Saito, Kendo. 1910. Notizen ueber einige koreanische 
Gaerungsorganismen [Notes on some Korean fermentation 
organisms]. Zentralblatt fuer Bakteriologie. Series 2. 
26(13/15):369-74. Feb. 23. [4 ref. Ger]
• Summary: Mentions the molds Aspergillus oryzae and 
Rhizopus Tamari. Address: Botanical Institute, Tokyo.

346. Ito, Teiji. 1910. Tane kôji, kôji, shubo, moromi-chû 
no amino-san teiryô, shiken seiseki hôkoku [Determination 
of the amino acids in koji starter (tane koji), koji, sake 
leaven (shubo), and moromi]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 349. p. 158-67. 
March. [Jap]
Address: Hiroshima Zeimu Kantoku Kyoku Gishu.

347. Kita, Gen-itsu. 1910. Shôyu jôzô ni kansuru kenkyû. III. 
[Studies on brewing shoyu. III.]. Kogyo Kagaku Zasshi (J. 
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 goes here.
 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.

348. 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.

349. 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. 
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On cover of journal: Tokyoer Medizinische Wochenschrift.

350. Takahashi, Teizô. 1910. The brewing industry: Chapter 
II. Shoyu or soya brewing (Document part). In: Japan’s 
Industries: And Who’s Who in Japan. 1910. Osaka, Japan: 
Industrial Japan. vi, iii, 687 p., iv p. See p. 125. Undated. 
Translated from unpublished Japanese manuscripts. 29 cm. 
[Eng]
• Summary: “Development of the industry: Shoyu, also 
called soya and more generally known in English as ‘soy,’ 
is a food adjunct or condiment especially used in Japan. 
Its origin is not known, but it is highly probable that the 
brewing of shoyu, like sakê, is of Chinese origin. The fi rst 
description about shoyu appears at the beginning of the 16th 
century during the reign of the Emperor Go-Kashiwabara, 
and the demand for it appears to have somewhat increased at 
the end of the century, but the method of its preparation was 
artless and the product must have been a crude one. Certain 
improvements in brewing were made at the end of the 17th 
century, but shoyu of the kind at present in use was fi rst 
prepared at the beginning of the 18th century.
 “In 1751 a shoyu factory was established in the town 
of Noda in the Prefecture of Chiba. Other similar factories 
were opened there and they increased in number annually, 
and that city now stands in the fi rst rank for this particular 
commodity. The annual production for the 5 years from 1904 
to 1908 may be seen from the following table.” Production 
grew from 74,367,040 gallons in 1904 to 84,952,440 gallons 
in 1908.
 “In olden times shoyu brewing was somewhat different 
from the present method. The steamed soya beans were 
covered with layers of rice straw for 5 or 6 days until the 
surface of the beans appeared yellow by the growth of 
the fungus. After that the beans were dried in the sun and 
steamed again; then, after mixing with moderate quantities 
of common salt, ginger and orange peel, allowed to ferment 
in sealed tubs for 1 to 2 months. An improvement was 
made, probably by the introduction of Chinese methods of 
preparation, at the end of the 17th century; but the products 
of those days were very inferior compared with the shoyu as 
a present in use.
 “Shoyu or Soy sauce is prepared from wheat (sometimes 
also from barley), the soya bean, and a salt solution by a 
slow fermentation, which requires from one to two years and 
sometimes longer.
 “The process of brewing is divided into four stages: 
(1) Preparation of the wheat and soya bean; (2) Preparation 
of the soy koji; (3) The fermentation, of moromi process; 
and (4) Pressing and boiling.” Address: PhD in Agriculture 
(Nogakuhakushi), Prof. at Tokyo Imperial Univ., Japan.

351. Takahashi, Teizô. 1910. The brewing industry: Chapter 
III. Soy breweries. (2) The soy industry of Noda (Document 
part). In: Japan’s Industries: And Who’s Who in Japan. 1910. 

Osaka, Japan: Industrial Japan. vi, iii, 687 p., iv p. See p. 
158-60. Undated. Translated from unpublished Japanese 
manuscripts. 29 cm. [Eng]
• Summary:  “History: Noda is a small town of some 12,000 
houses situated about 20 miles north-east of Tokyo, and is 
8 or 9 miles from the nearest railway station, but the River 
Yedo, one of the tributaries of the River Tone, affords 
excellent means of direct communication with the Capital, 
and light railways traverse the town, these being used for 
the conveyance of the soy casks from the various factories 
to the wharves on the river bank, whence they are shipped 
to Tokyo. Noda is also well provided with an excellent 
telegraph and telephone service which facilitates business 
with various parts of the country.
 “The major portion of the population is engaged in 
the industry of soy brewing, for which the place has been 
famous for very many years. It was back 350 years ago [i.e. 
1560] that the fi rst soy factory was established at Noda, the 
proprietor being a man named Ichirobei Iida. The success 
of his business proved the suitability of the place for the 
brewing of shoyu or soy, and subsequently Hyoyemon 
Takanashi, brewer of the ‘Jôjû’ brand soy, entered into 
partnership with the idea of doing business on a larger scale 
than had hitherto been attempted. That partnership was 
eventually dissolved, each partner starting business on his 
own account, and subsequently many other fi rms of soy 
brewers were established, such as Saheiji Mogi (‘Kikkoman’ 
brand soy), Fusagoro Mogi (‘Minakami’ brand soy), Heibei 
Yamashita (‘Kinoyene’ brand soy), and Okuyemon Mogi 
(‘Ichiyama’ brand soy), and great prosperity has attended 
the industry as a whole. In 1825 when, as a result of a 
famine, the price of commodities rose very high and great 
distress prevailed amongst the masses, the Government 
of the Tokugawa Shogunate issued an edict ordering that 
as a means of alleviating the distress lower prices should 
be charged for commodities. It is noteworthy that the 
‘Kikkoman’, ‘Jôjû’ and ‘Kihaku’ brands of soy (together 
with the four best brands of soy made in Choshi) were 
granted the special privilege of being permitted to retain their 
former prices, on account of their superior quality. Moreover, 
they were allowed to use the distinguishing mark ‘Best Soy’ 
which was the highest testimonial to their general excellence.
 “Mr. Keizaburo Mogi, a leading authority on matters 
relating to the soy industry, began experiments in 1879 at 
Noda with the object of applying scientifi c and mechanical 
methods to the fermentation of the sauce. In 1882 his 
experiments had progressed to such an extent that steam 
was successfully applied to the brewing of soy, while at 
the present time further advance is in contemplation by the 
utilisation of electricity, the necessary plans for this having 
already been completed. Mr. Mogi also made a close study 
of the question of the improvement of the kôji (yeast), the 
most important ingredient of soy, and in 1899 he completed 
a perfect method for its preparation. For this discovery he 
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obtained a patent from the Government, but in order that the 
industry as a whole might benefi t from his investigations, he 
made the process public and available to all the brewers. He 
has also made important investigations in regard to a more 
rapid process of brewing and has thus rendered very valuable 
services to the soy industry in general, and to that of the 
Noda district in particular.
 “There are many reasons for the unrivalled position 
which Noda Soy holds, but the chief cause of its success 
lies in the extreme care bestowed upon the selection of the 
necessary ingredients in order that only the very best may be 
used. The wheat, beans, and salt required for the brewing of 
soy are not produced in the neighborhood of Noda, but are 
purchased from distant localities specially noted for those 
products. Salt, for instance, is brought from Nagasaki, about 
ten hundred miles distant, and this alone is suffi cient proof 
of the care best owed by the Noda soy brewers upon their 
product. As in other brewing operations, one of the main 
factors is the water supply, and Noda is exceptionally well 
provided in this respect, having been noted from ancient 
times for the abundance and purity of its water supply, which 
has its source in a natural well 3,000 feet deep.”
 “There are over 5,000 labourers employed in the 
various soy breweries and the fact that there has never 
been a strike or unpleasantness to any extent is very good 
evidence that the work-people are satisfi ed with their lot 
and that employers are treating them fairly and with proper 
consideration.”
 Photos show: (1) The soy brewing laboratory, Noda. 
(2) Mr. Keizaburo Mogi (oval portrait; he is wearing 
two medals), “a leading soy brewer.” Page 632 states: 
Keizaburo Mogi “is a member of the Mogi family, the 
great manufacturers of the best ‘shoyu.’ Quite a number 
of improvements and inventions were made by him in the 
manufacture of soy, among which might be mentioned his 
invention of the manufacture of ‘koji’ (ferment) which has 
opened a new era in the soy brewing world and has proved 
of immense value to the industry. He has also been liberal in 
donations toward charitable institutions and works of public 
interest. He is one of the leading business men in the eastern 
part of Japan, and is director of the Noda Bank and the 
manufacturer of the ‘Homare’ brand soy.” Address: PhD in 
Agriculture (Nogakuhakushi), Prof. at Tokyo Imperial Univ., 
Japan.

352. Mene, Edouard. 1910. La Chine a l’Exposition de 
Bruxelles [China at the Brussels Exposition]. Bulletin de 
l’Association Amicale Franco-Chinoise 2(4):336-46. Oct. 
See p. 340-43, 346. [Fre]
• Summary: 1. The Chinese pavilion: In the beautiful and 
grandiose Universal Exposition of 1910, that a frightful 
fi re partially destroyed, the Chinese section merits special 
mention. It is not an offi cial exposition organized through the 
care of the Chinese administration. Rather, it is an exposition 

organized by fi ve Chinese merchants The last one, Mr. Tsu 
represents both soya and the ideal kite (soja et cerf-volant 
idéal).
 Note: The meaning of cerf-volant idéal is unclear. The 
Chinese have long been known for their beautiful and well-
designed kites, some with long, fl owing tails. However, if 
Mr. Tsu was exhibiting kites, he would have used the plural 
form of the noun. Is he saying that soy is like a high-fl ying 
kite?
 These exhibitors have gathered a certain amount of 
indigenous and modern objects, commercial and artistic in a 
pavilion located in the section reserved to foreign countries 
(start of p. 339).
 In the back of the room, to the right are displayed by 
Mr. Tsu, the different products extracted from one of most 
utilized plants in China: Soja hispida, Houang-teou, the 
soybean of the leguminous family.
 One can observe plates fi lled with soybean seeds 
(graines), looking like little round (broad) beans (fèves), and 
some dehulled soya beans; jars fi lled with white soya cheese, 
looking like quark [tofu], cheese in round boxes, looking like 
Camembert [fermented tofu]; a jar with the skin of the soya 
cheese [yuba]; a vial with soya casein [soy protein].
 A display case is fi lled with jars of different types 
of yellow, green, and black soybeans, of soya fl our, of 
semolina, of a brownish soya coffee in bean and powder 
form, of bottles of soymilk, of soy oil, and of Soy [sauce], 
this condiment so utilized in Chinese cuisine. On a table 
are displayed soya pastries resembling in their shape, the 
Commercy madeleines [small sponge cakes shaped like 
sea shells], some noodles, macaroni and soya bread that is 
prescribed to diabetics as well as a gruel of soya fl our. On the 
fl oor are placed several square soybean cakes (tourteaux), 
residue of the soya oil production, of a grey-yellow color, 
to be used as fertilizer. A brochure on soya-based food 
products, excerpted from the book The Soybean (Le Soja) by 
Mr. Li Yu-ying is being handed out through the care of the 
exhibitor, Mr. Tsu.
 This brochure, titled: ‘Soya based Food Products’ 
(Produits alimentaires à base de Soja), Caseo-Sojaine, rue 
Denis-Papin, les Vallées (Seine), describes these products 
and their preparation: soya milk, liquid or in powder form, 
derived from the grinding of the beans, after immersion, 
in water, for several hours. The grain content consisting of 
legumin or vegetable casein, is placed under a grindstone: 
one derives an homogenous, nutritive and digestible milk 
product. Fermented and powdered milk is produced, soya 
casein, extracted from the soya milk, with uses in food and in 
industry; soya fl our, obtained by the grinding of the dehulled 
beans, completely deprived of their seed coat to lessen 
the proportion of cellulose and increase its digestibility. It 
does not contain any starch; soya bread, well utilized to 
feed diabetics; by perfecting fermentation, one makes a 
rather light bread, one that reminds one of rye bread; pasta 
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/ noodles; cookies, pastries, white- and pink-tinted pasta 
prepared with soya fl our, soy sauce (Soy) with a bouquet 
that reminds one of burned onion that is used to enhance 
fi sh and vegetables; soya jam (confi ture de Soja), similar 
in appearance and taste to chestnut cream (à la crème de 
marrons), soya oil for food use; green vegetable soybeans 
(légumes de Soja), whose sprouts may be used as a salad. As 
for the soybean cakes (tourteaux), these are used for animal 
feed and fertilizer.
 In China, the Soja hispida (the soybean), with hairy 
pods, with yellow, reddish, black, green, white, variegated 
beans, whose taste echoes the green bean, the lentil, the pea, 
and that has a high content of culinary oil, is grown, on a 
large scale, in Mongolia, in Manchuria, and in the provinces 
of Henan, Zhejiang, Jiangxi (Ho-nan, Tchokiang, Chan-si et 
Chang-tong). It is one of the most utilized plants from the 
culinary and industrial point of views.
 Soy sauce, called Soy in English and in Chinese Tsiang-
yeou, is a greatly-appreciated condiment that is prepared with 
yellow soybeans named Houang-teou and that one fl avors 
with star anise, green anise, and grated orange rind. It is a 
blackish liquid, lightly syrup-like used to enhance the fl avor 
of fi sh, meat, and vegetables. Another Chinese condiment 
[fermented black soybeans] is made with soybeans mixed 
with salt and ginger. In Canton, Kiu-tsu [jiuzi, Cantonese 
wine starter, a ferment] is made with soybeans, red rice, 
and leaves of Glycosmis citrifolia. As for soya cheese, it is 
made as follows (see footnote): Soak the soybeans in water 
for 24 hours to make them swell; drain off the water, grind 
while adding fresh water to form a slurry that is run through 
a fi lter. Stir it by hand, then pour it into a caldron, where it 
undergoes a slow cooking. Let it cool in a tub and remove 
the foam with a big spoon.
 A thick fi lm [yuba] is formed on the surface. It is lifted 
off with a round wooden stick shaped like a long chopstick 
(baguette) and it is allowed to dry on thin ropes. This skin is 
called skin of soya cheese [yuba]. To the remaining soymilk, 
add a little water mixed with calcium sulfate (plâtre) and 
several drops of nigari, which is magnesium chloride derived 
from the salt in salt beds.
 Footnote at the end of page 342: See (1) Bulletin of the 
Society for Acclimatation, second series, volume 13, page 
562, 1866, “On The production of tofu in China,” by Paul 
Champion.
 Stir in the liquid coagulant which will cause the casein 
in the soymilk to coagulate. Pour the warm mass into in 
a wooden frame or box lined internally with a fi ne cloth 
through which the liquid whey will seep. Atop the frame or 
box place a board loaded with weights to press the cheese 
which is of a grayish white color, looks like quark, and has a 
pea-pod taste (à goût de pois); with the addition of salt, this 
cheese will keep; without this precaution, it spoils. It is used 
to feed the impoverished portion of the population: often, 
it is fried in soya oil. Soya cheese [tofu] is manufactured 

on a large scale near Peking and in most of the sea ports 
of Southern China. It is mostly the town of Ning-po that is 
the center of this production. Each year, thousands of junks 
(jonques) loaded exclusively with soya cheeses leave this 
town’s harbor to reach other Chinese harbors.
 Besides cheese [tofu], the most important soya product 
is the oil that is extracted from its beans, mostly the yellow 
beans called Houang-teou. This yellow oil, which is 
siccative / drying, has a special smell and a pea-pod taste. 
At Kaifeng (K’ai-fong) in Henan (Ho-nan) province, at Tsi-
nan in the Chan-tong, and at T’ai-yuan in the Chan-si, are 
located important soya oil manufacturing plants. But it is 
mostly Ningpo in the Tcho-kiang, that is the center for the 
production and the centralizing of soya oil. Much is also 
produced in Newchwang [Nieou-tchouang], and in Chefoo 
/ Tantai (Tche-fou) in Shantung province. The soybean 
cakes (tourteaux), the by-products of soya oil processing, 
are a major export out of Newchwang and Chefoo; they are 
shipped to Swatow and Amoy to be used as fertilizer in sugar 
cane plantations.
 These soybean cakes (tourteaux) are sought after as 
much as the beans themselves, and are to feed cattle, as are 
the pods, the stems and the foliage of the plant. The beans of 
Hei-teou, the black soya bean, mixed with cut up straw, are 
given as feed to horses and mules in Northern China and in 
Manchuria.
 Note: This periodical was established to promote 
understanding and friendship among the people of France 
and China. Soja is mentioned on pages 341, 342, 343, and 
346. Address: Dr.

353. Honcamp, Fr. 1910. Die Sojabohne und ihre 
Abfallprodukte [The soybean and its by-products]. 
Landwirtschaftlichen Versuchs-Stationen 73:241-84. Dec. 
(Chem. Abst. 4:3099). [18 ref. Ger]
• Summary: Largely a good review of the literature. 
Contents: Introduction and history. Botanical and 
microscopic characteristics. The best varieties for production 
of seeds / beans (incl. Soja platycarpa, Soja tumida, etc.). 
Soybean cultivation (incl. Fesca, Haberlandt). Chemical 
composition. Utilization of the soybean and its products: Use 
as food and delicacies (Genussmittel) (incl. boiled or roasted 
soybeans, shoyu or soy sauce {Shoyu oder Bohnensauce} 
made with rice- or wheat koji {Reis- oder Gerstenkoji}, 
miso, tofu {Bohnenkäse}, dried-frozen tofu {Kori-Tofu oder 
Eisbohnenkäse}, soybean fl our / meal {Sojabohnenmehl}, 
soybean oil {Sojabohnenöl}), industrial and technical uses 
of soybean oil (illuminant, soaps, table of constants), use as 
a livestock feed (Sheep were fed soybean oil meal and meal 
{Sojakuchen, Sojamehl}, pressed residue {Pressrückstand}, 
or solvent processed {Extractionsrückständen, Sojamehle, 
Sojakuchenmehl}; soybean hay {Sojabohnenheu} and straw 
also make good feeds).
 Illustrations show: (1) A soy bean plant with pods (non-
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original, p. 245; from an original in Fesca 1898). (2) Soy 
bean pods, seeds, and cells (non-original, p. 246; from an 
original in C.O. Harz 1885).
 Note 1. This is the earliest German-language document 
seen (April 2021) that uses the word “Eisbohnenkäse” to 
refer to dried-frozen tofu.
 Note 2. A summary of this article, with the same title 
and author, was published in Biedermann’s Zentralblatt 
fuer Agrikulturchemie (1911), vol. 40, p. 267-69. Address: 
Rostok, Germany.

354. Ito, Teiji. 1910. Sei kôji-chû kôji shitsu-nai oyobi bisei-
butsu no chôsa hôkoku [Investigation of microorganisms of 
koji and in the koji room]. Nippon Jozo Kyokai Zasshi (J. of 
the Society of Brewing, Japan) 5(7):15-26. [Jap]

355. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan). 1910. Kôji-buta no kairyô ni tsuite 
[Improvement of koji trays]. 5(4):50-52. [Jap]
• Summary: Illustrations show 6 koji boxes based on 
improved designs.

356. Noshiro, K. 1910. Kôji shitsu no shinshiki kanki sôchi 
[New aeration apparatus for koji cellar]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 5(3):44-47. [Jap]
Address: Kumamoto Zeimu Kantoku Kyoku Gishi, Japan.

357. 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]

358. Takahashi, Teiz; Yamamoto, Takeji. 1910. Seishu 
tane kôji-kin to shôyu mata wa tamari kôji-chû no kôji-
kin to no hikaku kenkyû [Comparison of the koji starter 
microorganisms used in sake with those in shoyu and tamari 
koji]. Tokyo Kagaku Kaishi (J. of the Tokyo Chemical 
Society) 32:454-76. [Jap]
Address: 1. Prof., Tokyo Imperial Univ.

359. 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 
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“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.

360. 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). 
The fi rst chapter in this volume is Chapter 49, titled Mineral 
Foodstuffs (p. 191-202).
 Chapter 55, titled “Classifi cation of the families 
Saccharomycetaceœ and Schizosaccharomycetaceœ” 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 Aspergillaceœ” 
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. 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 Aspergillaceœ,” 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, 
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lactase, trehalase, raffi nase, and amylase. Address: Prof. 
of Fermentation-Physiology and Bacteriology, Imperial 
Technical High School, Vienna.

361. Lakeside Annual Directory of the City of Chicago. 
1910. Chicago, Illinois: Chicago Directory Co. p. 1659.
• Summary: The one entry reads: “Takamine Ferment Co. 
703, 138 Washington.
 Note 1. At the top of this page we read: “1910–Lakeside 
Classifi ed Directory–1910.”
 Note 2. Since Jokichi Takamine and his family were 
now living in New York City, this may be a paid classifi ed 
listing rather than a free listing for residents. Address: 
Chicago, Illinois.

362. Takahashi, Teizô; Yamamoto, T. 1911. Seishu tane kôji-
chû no kôji-kin to shôyu mata wa tamari kôji-chû no kôji-kin 
to no hikaku kenkyû [Comparison of Aspergillus oryzae in 
various koji of sake, shoyu, and tamari]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 37. 
p. 369-90. March. [Jap]
Address: 1. Jozo Shikensho, Shokutaku Nôgaku Hakase; 2. 
Ditto, Gisho.

363. Bontoux, Emile. 1911. Le Soja et ses dérivés [The 
soybean and its products]. Matieres Grasses (Les) 
(Paris) 4(36):2195-99. April 25; 4(37):2239-43. May 25; 
4(39):2326-29. July 25; 4(40):2364-66. Aug. 25; 4(41):2405-
07. Sept. 25. [48 ref. Fre]
• Summary: Contents. Introduction. The plant: origin and 
history, species and varieties, culture, and production: USA, 
Japan, Manchuria, France, England, China, Korea, Indochina 
(it is cultivated for the needs of the population in Cochin 
China {especially in the provinces of Chaudoc and Baria}, 
Annam, Tonkin, Cambodia), Formosa, Java, India, Africa. 
The soybean–a food plant: The plant, the seed, large table 
showing many analyses from many countries of the chemical 
composition of many soybean seed varieties.
 Introduction to food products made from soybeans in 
East Asia. Shoyu [soy sauce] (and koji). Miso. Natto (from 
Japan). Le Tao-yu (a Chinese condiment also widely used 
in Japan. It is a thick, clear liquid [sometimes] made from 
black-seeded soybeans) Tao-tjiung (doujiang, from China). 
Tuong (from Annam). Tofu. Li Yu-ying. Table showing 
composition of powdered soymilk, fresh tofu, and soy fl our.
 The soybean–an oilseed plant. The soybean as an 
oilseed in the Far East. Table showing exports of soybean 
cake and oil from various Manchurian and Chinese ports in 
1908 and 1909. The soybean as an oilseed in Europe and 
the United States. Table showing imports of soybeans to 
various British ports in 1909 and 1910 (the leading port by 
far is Hull, followed in 1909 by Liverpool, London, Bristol 
Channel, Scotland, and Other ports {Rochester, etc.}). Table 
showing exports of soy oil from Great Britain in 1910: To 

Germany, Austria, Australia, USA, Belgium, Denmark, 
Egypt, France, Holland, Italy, the Indies (Indes), Norway, 
Russia, Sweden, other, total (115,372 barrels, each weighing 
175 kg). Discussion of soy oil and cake in most of the above 
countries.
 Trade in soybean seeds: Mitsui Bussan, Manchuria, 
England, China, Japan. Soybean cake.
 Soy oil: Physical and chemical properties. Applications 
and uses as food and in industry: Margarine, for illumination, 
soaps, as a drying oil, paints and varnishes, linoleum, 
artifi cial rubber. An extensive bibliography is at the end of 
the last article in the series.
 Note: This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Cambodia. This 
document contains the earliest date seen for the cultivation 
of soybeans in Cambodia (April 1911). Earlier documents 
imply that soybeans were being cultivated in Cambodia by 
1900, and it is highly likely that they were being cultivated 
for at least a century before that time. Address: Ingénieur-
chimiste E.C.I.L., France.

364. 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.” 
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Address: New York City, NY.

365. 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.

366. Takahashi, Teizô; Yamamoto, T. 1911. Seishu tanekôji-
chû no kôjikin to shôyu mata wa tamari kôji-chû no kôjikin 
to no hikaku kenkyû [Comparison of Aspergillus oryzae in 
koji of sake, shoyu, and tamari]. Tokyo Kagaku Kaishi (J. of 
the Tokyo Chemical Society) 32(5):454-76. May. [Jap]

367. Beltzer, Francis J.-G. 1911. Le lait végétal, la caséine 
végétale et les produits industriels retirés des graines de 
“soja” [Vegetable milk, vegetable casein, and industrial 
products extracted from soybeans]. Revue de Chimie 
Industrielle et le Moniteur Scientifi que, Quesneville 
22(259):209-15. July; 22(260):241-51. Aug. (Chem. Abst. 
5:3597). Also published in Paris by Librairie Bernard Tignol 
(1911). Bibliotheque des Actualites Industrielles, No. 144. 
[13 ref. Fre]
• Summary:  Contents (July): Introduction: Chemical 
composition of the soybean and of soy oil. Fermented 
soyfoods and koji: Li Yu-ying and his soyfoods plant 
established near Paris (at Vallées, near Colombes), the 
products it makes (tofu or soy casein {Caséo-Sojaïne}, 
soy fl our, bread, sauce, confections, milk, fermented milk, 
tofu, etc.), soyfoods made in French Indochina. Soymilk 
(lait végétal). Tofu (fromage végétal or to-fou): fresh tofu, 
fermented tofu (La variété fermentée, which is gray or 
yellow and has a piquant taste resembling that of Roquefort 
cheese), white and salted tofu (which resembles a goat’s 
cheese), smoked tofu (which resembles a gruyère cheese)...
 (Aug): Industrial production of vegetable casein from 
soybeans (cleaning the seeds, extraction of the oil), cost of 
a plant to make vegetable casein, industrial applications of 
vegetable casein: in paints, glues, paper coatings, plastics 
resembling Galalith, conclusion.
 An illustration (schematic drawing; p. 248) shows two 
views (a cross-sectional side view and an overhead fl oor 
plan) of a factory for producing vegetable casein, with a 
capacity to process 10 tons of soybeans per day.
 Note: This is the earliest document seen (Oct. 2017) 
concerning the use of soy protein in glues or adhesives. 
Address: Ingénieur-chimiste, Expert, Professeur de Chimie 
Industrielle, France.

368. 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 
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 
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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.

369. Takahashi, Teizô; Yukawa, Matao. 1911. Shôyu kôji 
oyobi shôyu moromi-chû no gaseikin ni tsuite (1) [Studies on 
the budding fungi of shoyu koji and shoyu moromi (mash) 
(1)]. Nogaku Kaiho (J. of the Scientifi c Agricultural Society, 
Japan) No. 112. p. 1-26. Dec. 5. [Jap]
Address: 1. Nôgaku-Hakushi (Doctor of Agriculture), Japan; 
2. Nôgaku-shi, Japan.

370. Pharmazeutische Post (Vienna; later renamed 
Pharmaceutische Post). 1911. Ein Rundgang durch die 
Internationale Hygiene-Ausstellung in Dresden [A tour of the 
International Hygiene Exhibition in Dresden]. 44(100):1040-
41. Dec. 15. [Ger]
• Summary: In the section on Japan, on page 1040, 
near the bottom of the right column, we read: After rice, 
the consumption of the soybean is most important, and 
especially the preparations miso soup (Misosuppe, a 
vegetable soup) and soy sauce (der Sojasauce).
 Continuing on page 1041, near the bottom: The 
soybean is the most important legume which is cultivated 
in Japan. At the Chinese pavilion I have already mentioned 
the high nutritional value of the soybean... Miso is made 
from soybeans (Sojabohnen) with the addition of rice malt 
(Reismalz, actually rice koji) and table salt according to a 
unique process. It is a very nutritious preparation which 
contains about 17% protein and over 10% fat [vegetable 
oil] and hardly a household in Japan is without it. Japanese 

use rapeseed oil, sesame oil and the very popular oat senbei 
(Hafermehlwaffeln). Of the numerous types of spices and 
seasonings (Gewürzarten) (cayenne pepper, ginger, paprika, 
sesame, mustard) the one that is worth mentioning above 
all, and is used throughout Japan, is shoyu or soybean sauce 
(Shoyu oder Sojabohnensauce) which is made from wheat, 
soybeans and salt in a slow fermentation lasting 1-2 years. 
In soy sauce factories (Shoyufabriken) yearly production 
of the soybean sauce (Sojabohnensauce) is presently about 
85 million gallons. Prof. Dr. Ikeda uses a similar process to 
make glutamic acid (Glutaminsaeuresalz).
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojabohnensauce (soybean 
sauce). This word appears in only six different issues of these 
newspapers from 1911 to 1936.

371. Nishiwaki, Yasukichi. 1911. Kaki-iro kabi, kôji kabi 
oyobi kumonosu kabi o motte, shôyu jôzô hikaku kenkyû 
[Shoyu manufacturing experiment using orange-colored 
mold, koji mold, and Rhizopus mold]. Kogyo Kagaku Zasshi 
(J. of the Society of Chemical Industry, Japan) 14(166):1161-
65. Dec. [Jap; eng]
• Summary: The orange colored mold is actually called 
“persimmon colored” and refers to Oidium lupli or Monilia 
sitophila (used to make onchom or ontjom). The koji mold is 
Aspergillus oryzae. Rhizopus japonicus is called “spider-web 
mold.” It is clear that shoyu can be made with molds other 
than just the koji mold. Good shoyu koji was made easily 
with the orange mold, which is little attacked by other molds. 
The Rhizopus mold gave unfavorable results. Address: 
Nôgaku-shi, Japan.

372. Takahashi, Teizô; Yukawa, Matao. 1911-1914. 
[ERROR! Studies on the yeasts in shoyu koji and moromi 
(mash). I and II]. Dainippon Nokai Hokoku (J. of the 
Agriculture Society of Japan) No. 112. p. 1-; No. 133. p. 1-. 
[Jap]
• Summary: For the correct citations see #16515 and 56754. 
JN = Nogaku Kaiho (J. of the Scientifi c Agricultural Society, 
Japan).

373. Ito, Teiji. 1911. Tane kôji, kôji, shubo, moromi-chû no 
“amino” san teiryô shiken seiseki hôkoku [Determination of 
the amino acids in koji starter (tane koji), koji, sake leaven 
(shubo), and moromi]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 6(3):6-15. [Jap]
Address: Hiroshima Zeimu Kantoku Kyoku Gishu.

374. 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, 
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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 
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.

375. Shibukawa, K. 1911. Futatabi kôji-kin ni tsuite shokuen 
ka kôji-kin no hatsuiku ni oyobosu eikyô ni tsuite [The 
infl uence of table salt on the growth of koji mold]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
6(2):20-25. [Jap]

376. 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 “Rizopeœ” 
(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 Mucoreœ 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, 
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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 
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 alpha-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 Mucoraceœ.
 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 
Mucedineœ,...’”
 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 
Aspergillaceœ,” by Prof. Dr. C. Wehmer, page 270 states: 
“Two species, Asp. oryzœ 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 Monillœ 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 hypogœa). 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.

377. Stuart, George A. 1911. Chinese materia medica: 
Vegetable kingdom. Bean ferment (Document part). 
Shanghai, China: American Presbyterian Mission Press. 558 
p. See p. 193-94. 23 cm.
• Summary: “Bean Ferment.–(Chinese characters given) 
(W.-G.: Tou-huang; pinyin: douhuang = bean + yellow). This 
is the fermentation pellicle (Mycoderma) which forms on the 
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top of fermenting beans, as the mother-of-vinegar forms on 
the top of vinegar in its process of preparation. The pellicle 
contains, in addition to the mycetes of fermentation, various 
kinds of moulds and mildews.” To make the product, “Take a 
peck of black beans and thoroughly steam them. Spread upon 
matting and cover with artemisia stalks, as in the process 
of preparing soy [sauce]. When the pellicle is formed on 
top, take it off, dry in the sun and powder, when it is ready 
for use. The taste is sweet and cooling, and the substance 
is non-poisonous. It is specially recommended in the 
treatment of rheumatism, especially that of the knees, for the 
insuffi cient action of the fi ve viscera, spleen, and stomach, 
giving strength to the body, lubricating the muscles and skin, 
improving the complexion, invigorating the marrow, and 
toning up the system generally, enabling one to eat fats. It is 
sometimes combined with pork fat and made into pills for 
producing fl esh. A hundred pills should be take at one time. 
Fat people should not use this substance. Chewed into a 
paste and applied to eczema, it proves very effi cacious.”
 Note 1. This is the earliest English-language document 
seen (Oct. 2012) that contains the term “Bean Ferment” or 
the Chinese term or characters “Tou-huang” or the word 
“pellicle” or the term “fermentation pellicle” or the word 
Mycoderma, which it uses to refer to a fermented specialty 
soyfood.
 Note 2. Eczema, a skin disorder, was later recognized to 
be, in many cases, an allergic reaction. Address: Rev., M.D., 
Shanghai, China.

378. 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.

379. 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]
Address: Jozo Shikensho, Gishi.

380. 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.

381. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 12(108):213-23. March. [7 ref. Fre]
• Summary: Contents (continued): Products and condiments 
based on fermented soybeans. 5. Condiments in paste form 
(Condiments pâteux): Miso (preparation, different varieties 
including white miso, Yeddo miso, Sandai [Sendai] miso or 
red miso, composition of miso {a table based on studies by 
Kellner and König}), Tao-Tjiung (Tou-chiang, doujiang) or 
Chinese-style miso (preparation, properties, composition 
{a table based on analyses by Prinsen-Geerligs}). 
Sauces: Shoyu (Schoyou, soyou, schoyu, or Phek-sze-
You in Chinese; preparation, raw materials used and their 
proportions, formation of molds and koji, fermentation, 
perfection of the fermentation process in an aseptic 
environment using soymilk or soy bouillon inoculated with 
pure cultures), properties of shoyu, chemical composition 
of shoyu (tables show: (1) Composition based on analyses 
by Kellner, Stift, Belohoubeck, Tahara & Kitao. (2) 
Composition and forms of nitrogen according to Suzuki, Azo 
[sic, Aso], and Mitarai (3 tables)), aroma of shoyu (2 tables 
based on analyses by Tahara and Kitao; Belohoubeck found 
two types of microbes in shoyu; the Saccharomyces and 
the bacteria). Chiang-yu (Tsiang-yeou; Chinese soy sauce), 
Ketjap (soy sauce from Java).
 Note: This is the earliest French-language document 
seen (April 2012) that uses the word Schoyou or the term 
Phek-sze-You to refer to soy sauce. Address: 1. Counseiller 
de 1ere classe au Ministère de l’Agriculture de la Chine; 2. 
Ingénieur agricole (G.).

382. Yamamoto, T. 1912. Kôji-kin ni kansuru hikaku kenkyû 
[Comparative studies on koji mold]. Jozo Shikensho Hokoku 
(Report of the Brewing Experiment Station) No. 42. p. 361-
416. March. [Jap]
• Summary: A photo on the last page shows a colony of koji 
mold. Address: Jozo Shikensho, Gishu.

383. 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]
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384. 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]

385. Hanzawa, Jun. 1912. Ueber Pilze und 
Zusammensetzung des japanischen Tamari-koji [On the mold 
and composition of Japanese tamari-koji]. Mycologisches 
Centralblatt 1(6):163-66. June 8. [9 ref. Ger]
• Summary: There are three types of Tamari-Shoyu: Kibiki- 
(the best, made by short cooking of the soybeans), Niira- 
(made by long cooking of the soybeans), and Ban-Tamari-
Soja (made by cooking the residue from one of the fi rst two 
types in salt water).
 Note: The author was in Hannover, Germany, when he 
fi nished this paper in May 1912. Address: Lab. for Applied 
Mycology, Agricultural Institute of the Tohoku Imperial 
Univ., Sapporo, Japan.

386. 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.

387. Kita, Genitsu. 1912. Haupthefe der Sojamaische [Major 
yeasts in soy sauce moromi (mash)]. Eighth International 
Congress of Applied Chemistry, Original Communications 
14:99-106. Section VIb: Fermentation. Held 4-13 Sept. 1912 
in Washington and New York, USA. [1 ref. Ger]
• Summary: Includes a discussion of Saccharomyces Soja, 
a yeast that forms a fi lm on the surface of shoyu. Address: 
Technological Faculty, Imperial University, Tokyo [Japan] 
(Technologische Facultät, Kaiserliche Universität, Tokyo).

388. Kita, Genitsu. 1912. Ueber die 
Konidienbildungsfaehigkeit einiger Varietaeten des 
Aspergillus oryzae [On the conidia-forming ability of 
some varieties of Aspergillus oryzae]. Eighth International 
Congress of Applied Chemistry, Original Communications 
14:95-98. Section VIb: Fermentation. Held 4-13 Sept. 1912 
in Washington and New York, USA. [3 ref. Ger]
• Summary: Conidia are asexual spores produced on a 
conidiophore. The author found that some varieties of 
Aspergillus oryzae have a strong effect on the color and 
conidia-forming ability. Address: Technological Faculty, 
Imperial University, Tokyo [Japan].

389. Yabuta, Teijirô. 1912. On koji acid, a new organic 
acid formed by Aspergillus oryzae. J. of the College of 
Agriculture, Tokyo Imperial University 5(1):51-58. Oct. Also 
cited as Tokyo Noka Kiyo. [Eng]
• Summary: Contents: Introduction. Isolation of koji 
acid. The copper salt. The acetyl derivative. The benzoyl 
derivatives.
 Dr. K. Saito has recently isolated a new organic acid 
from Aspergillus oryzae, which was grown on steamed rice. 
The empirical formula is C12H14O8.

390. Takahashi, Teizô; Yukawa, Matao. 1912. Die Pilze 
von “Shoju-Moromi” [The molds of “shoyu moromi”]. 
Chemiker-Zeitung 36(134):1307. Nov. 7. Summarized in 
Zentralblatt fuer Bakteriologie, Series II. 41:257 (1914). 
[Ger]
• Summary: Japanese understand the term “shoyu-moromi” 
to refer to a semi-solid liquid that is made from shoyu-koji, 
salt, and water. Shoyu koji is made from steamed soybeans 
and roasted wheat in much the same way that saké koji is 
made from rice. In the brewing (Brauen) of shoyu, three 
species of Torula yeasts seem to play a signifi cant role: 
Torula shujo, T. Shujo var. minuta, and T. Turbinata. The 
authors have made a plate culture using shoyu-koji-agar as a 
culture medium after purifying the resulting colonies through 
the Lindner Drip Culture Method (Tröpfchenkulturmethode) 
and obtained 9 different molds, from which they isolated fi ve 
Zygosaccharomyces (yeast) species. Address: Tokyo.

391. 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:
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 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 
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 
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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.

392. Nishiwaki, Yasukichi. 1912. Kôji-kin no hatsuiku 
narabini tôka sosei no saiteki ondo ni tsuite [The optimum 
temperature for growing the koji mold, Aspergillus oryzae]. 
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan) 
15(178):1295-98. Dec. [2 ref. Jap]

393. Yabuta, Teijiro. 1912-1913. On koji acid, a new organic 
acid formed by Aspergillus oryzae. Eighth International 
Congress of Applied Chemistry 25:455-62. Held 4-13 Sept. 
1912 in Washington, DC, and New York. [1 ref. Eng]
• Summary: Volume 25 (of 29 volumes total) is “Appendix: 
Section I to Section Ve.” Contents: Introduction. Isolation of 
koji acid. The copper salt. The acetyl derivative. The benzoyl 
derivatives (di- and tetra-benzoate).
 The 1st page begins: “Dr. K. Saito * has recently 
isolated a new organic acid from Aspergillus oryzae. * = 
Footnote: K. Saito. The Botanical Magazine (Tokyo). Vol. 
XXI, No. 249 [Oct. 1907].
 Note: There is no article by Saito in issue No. 249 of 
The Botanical Magazine.
 On the last page (p. 462) we read: “Different culture 
media behave also differently upon the production of this 
acid. Thus, the latter is produced when the aspergillus has 
grown on certain cereals, such as maize wheat, barley, 
rye, oats and italian millet, but not on leguminous peas as 
peas, beans, horse beans, broad beans, soja beans, Indian 

beans, black beans, quaial beans, etc.” Address: College of 
Agriculture, Imperial Univ., Tokyo.

394. 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.

395. 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]

396. 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]

397. 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.

398. Beltzer, Francis J.-G. 1912. Industries du lactose et de 
la caséine végétale du soja [Industries producing lactose and 
soy vegetable casein]. Paris: Librairie Bernard Tignol. 144 
p. Undated. (Bibliotheque des Actualites Industrielles, No. 
144). [17 ref. Fre]
• Summary: Contents: Preface. Part 1: The lactose industry 
(p. 9-95; 4 chapters). Part II: Vegetable milk, vegetable 
casein, and products from soybean seeds. Introduction. 
1. Vegetable milk (Le lait végétal; soymilk), microscopic 
examination of vegetable milk. 2. Vegetable cheese (Le 
fromage végétal; tofu). 3. Industrial uses of vegetable casein, 
proximate analysis of soybean seeds, quantity and dosage 
determination, the price of soybeans, price of recovery of 
vegetable casein, industrial production of vegetable casein, 
cleaning the soybeans, extraction of soy oil, extraction of soy 
casein. 4. Plan and installation of a factory for processing 
(10 tons/day of) whole soybeans [to make industrial 
vegetable casein], estimate and specifi cations for special 
materials, general materials, the buildings, price of recovery 
of vegetable casein, industrial uses of vegetable casein. 
Illustrations (line drawings) show: (1) Microscopic view 
of soymilk globules. (2) Microscopic view of soya bean 
tegument (exterior). (3) Schematic drawings (cross section 
and overview) of a factory for making vegetable casein.
 Matagrin (1939, p. v) states that with this book, Francis 
G. Beltzer, a practical chemist, became a major force in 
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visualizing new industrial uses for the soybean in the West.
 The Preface notes that in Indochina, vegetable milk and 
vegetable cheese made from the soybean form the base of the 
people’s nutrition. Cow’s milk is largely unknown, and the 
people raise and nourish their children largely with soymilk. 
Tofu serves equally for the current nourishment of the poor 
(p. 6).
 The Introduction (p. 101-07) notes that soy protein 
is a globulin, called glycinin or vegetable casein (caséine 
végétale). Osborne & Clapp submitted this substance to 
acid hydrolysis and found its composition, which is very 
rich in glutamic acid (p. 102). Soy fl our (farine de Soja) 
contains little starch but a large amount of nitrogenous 
materials, similar to gluten; it is widely used in making 
bread for diabetics. It can also be used as the basis of foods 
that are rich in protein and very nutritious, as for colonial or 
European troops (p. 103).
 Soy sauce (Soja fermenté) is made in Japan from a 
mixture of soy and wheat (koji). The number of brewers 
(brasseurs) of soy sauce exceeds 12,000 in the entire 
Japanese Empire, furnishing more than 2,500,000 hectoliters 
of this condiment (p. 103).
 A Chinese factory has been founded on the outskirts of 
Paris (at Vallées, near Colombes) for the production soy-
based food products (produits alimentaires à base de soja). 
This factory currently makes Caséo-sojaïne [tofu] and the 
following food products: Soy fl our (Farine de soja), soy 
bread (Pain de soja), soy sauce (Sauce de soja), soymilk 
(Lait de soja), fermented soymilk (Lait de soja fermenté), 
soy cheese [tofu] (Fromage de soja), soy confections 
(Confi tures de soja), etc. The Journal, in its issue of 9 Jan. 
1911, under the title “Une usine chinoise fonctionee dans la 
banlieue parisienne [A Chinese factory is operating on the 
outskirts of Paris]” gives some details (p. 106).
 In our colonies in Indo-China, the indigenous people 
have long prepared soymilk, tofu, and several other foods. 
Soymilk is used like regular milk for feeding babies. Soy 
cheese, when cooked, is analogous to gruyere cheese; fresh 
soy cheese resembles our goat cheese. Many Europeans 
are now preoccupied with making the best of the abundant 
nutritive principles found in the soybean. One can eat green 
vegetable soybeans (Les fruits verts) like green peas (pois 
verts). In Annam and Japan a sauce is also made from 
soybeans; its use has spread from East Asia just like that of 
tofu (fromage végétal) (p. 107).
 The introduction into Europe and France of soyfoods 
(aliments retirés du Soja), especially soymilk and tofu, will 
enable us to combat periods of scarcity of animal milk and 
periods when the prices of certain foods are high. Will the 
substitution of vegetable casein for milk casein enable us to 
likewise conserve milk for food use instead of delivering it to 
industry? (p. 107).
 Chapter one, “Soymilk” (p. 108-13), discusses the work 
of the Japanese chemist T. Katayama (1906) with soymilk 

and notes that it can be homogenized and condensed. 
Illustrations show a microscopic view of the globules of 
soymilk and of okara. The absence of starch in soybeans is a 
very positive characteristic.
 Chapter two, “Tofu” (p. 114-18), notes that in Cochin-
China, calcium sulfate is called Tchack-kao, and there are 
three main varieties of tofu: (1) The fermented variety, which 
is gray or yellow in color, has a piquant taste and resembles 
Roquefort cheese. (2) The white salted variety resembles 
goat’s cheese. (3) The baked (cuite) or smoked variety 
resembles gruyere cheese and keeps as well as the salted 
variety.
 Chapter three, “Industrial uses of vegetable casein” 
(p. 119-32), observes that the oil in soybeans must fi rst be 
removed by pressing or extraction. A table (p. 120) gives the 
chemical composition of soybeans from Laos and Cochin 
China, Tonkin, and China and Manchuria. They contain 
17.64 to 18.28% oil. In Indochina a food which Beltzer 
calls La caséine végétale en lames (“vegetable casein in 
sheets” = yuba) has a rather high oil content–about 25-
28%. There follows a section (p. 126-32) which contains 
details on industrial production of soy casein. Chapter four, 
“Design and installation of a factory for processing soybeans 
into industrial vegetable casein,” describes each piece of 
equipment and its cost, itemizes the costs of general and 
special materials plus, buildings and working capital. Also 
includes a detailed schematic diagram (p. 136-37) with three 
production lines, and both top and side views. Finally, it 
lists expenses, income, and profi t (p. 139). The last section, 
applications of industrial vegetable casein, includes paints, 
paper coatings, silk and artifi cial textiles, Galalith, and 
waterproofi ng of textiles and straw hats. The book contains 
no bibliography, few footnotes, and no mention of the 
work of Li Yu-ying–from whom the author appears to have 
borrowed much.
 Note: Although this book is undated, all major sources 
(except a Seattle Public Library bibliography) give its date 
as 1912. Address: Ingenieur-Chemiste-Expert, Professeur de 
Chimie Industrielle.

399. 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]

400. 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 
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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 
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.

401. 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:  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.

402. 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.

403. 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 
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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.

404. 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 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.

405. 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]

406. Granato, L. 1913. A soja [The soybean]. Sao Paulo 
Secretaria de Agricultura, Comercio e Obras Pulicas. 
Boletim de Agricultura, Series 14. No. 3. p. 159-67. March. 
Series XIV. [Por]
• Summary: Contents: Names of the soybean: Scientifi c 
and in various foreign countries. Botanical characteristics. 
Soybean cultivation: In Russia, France, Italy, Austria. 
Harvest and yield: In Italy, Hungary, France, in Brazil at 
the Agronomic Institute of Campinas (instituto Agronomico 
de Campinas) where Dutra reported yields of 2,200 to 
2,300 liters/hectare. The soybean as a food: Nutritional 
composition and food value of the seeds of varieties analyzed 
by König, of varieties cultivated in 1899 at the Agronomic 

Institute of Campinas and analyzed by Mr. R. Bolliger. Soja 
as a forage crop. Uses of the soy bean (esp. in Japan and 
China): Miso, tofu (a type of cheese {queijo} called To-fu), 
shoyu, koji, soy fl our (farinha de soja).
 Note 1. This is the earliest Portuguese-language 
document seen (April 2013) that uses the word queijo or the 
word To-fu to refer to tofu.
 Note 2. This is the earliest Portuguese-language 
document seen (Jan. 2019) that mentions soy fl our which it 
calls farinha de soja.
 Three bar charts (p. 165-66) compare the protein 
(albuminoides), oil and fat, and carbohydrate content of the 
soybean with those of other major foodstuffs (of both animal 
and vegetable origin, such as common beans {feijao}, beef, 
eggs, wheat, etc.). Soybeans have the highest content of 
protein, and of oil or fat, of all foods with which they are 
compared.

407. 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.

408. Takahashi, Teizô; Yamamoto, Takeharu. 1913. On the 
physiological difference of the varieties of Aspergillus oryzae
employed in the three main industries in Japan, namely 
saké-, shôyu-, and tamari-manufacture. J. of the College of 
Agriculture, Tokyo Imperial University 5(2):153-61. March. 
Previously published in Jozo Shiken-jo Hokoku (Report of 
the Brewing Inst., Tokyo), March 1911. [6 ref. Eng]
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• Summary: “The physiological differences between 
the fungus of saké koji, shôyu koji and tamari koji are 
remarkable, especially in the formation of amino-acids, 
sugars, esters, ammonia and the liquefaction of gelatine... 
The formation of sugars is more conspicuous in the varieties 
of the fungus customarily used in the brewing of saké than 
in that of the varieties of shôyu or tamari, and vice versa in 
regard to the peptonifi cation on the formation of amino-acids 
or ammonifi cation.
 “Still further, the formation of large quantities of amino 
acids at the stage of the spore formation of the fungus, in 
spite of their being less of them at the mycelium stage, 
explains why we use koji at spore stage in shôyu or tamari 
industry, and at the mycelium stage in saké brewing.”
 Contents: Introduction. Varieties [of Aspergillus oryzae] 
used in the experiments. The preparation of koji and the 
method of analysis. The content of sugar in the whole mass 
of the prepared koji, namely the growth on 100 g. of rice. 
The amounts of organic acids. The esters. The amino-acids 
and ammonia. The liquefaction of gelatine in the culture 
of the fungus in koji gelatine. Summary. Address: Tokyo 
Imperial Univ., Japan.

409. Takahashi, Teizô; Abe, Goro. 1913. Preliminary notes 
on the chemical composition of miso. J. of the College of 
Agriculture, Tokyo Imperial University 5(2):193-98. March. 
Published in 1908 in Tokyo Kagaku Kaishi 29(2). Feb. [5 ref. 
Eng]
• Summary: This article begins: “’Miso’ is a food very 
common in Japan. The raw materials used in making it 
are soy beans, rice or barley, common salt, and water. In 
preparing ‘Miso,’ rice or barley is changed fi rst into ‘Koji’...”
 A full-page table compares the chemical composition 
of Hatsuchô-miso [Hatcho miso], Sendai-miso, and Inaka-
miso, including amino acid content. “Assuming 37.5 grams 
to be the least quantity daily consumed per head and that 30 
million out of the 50 millions of the whole population eat 
‘miso’ every day, the annual consumption of ‘miso’ would 
amount to nearly 45 million kilograms.”
 Note: This is the earliest document seen (April 2021) 
that mentions “Hatsuchô-miso” [Hatcho miso]–a type of 
miso made with soybean koji. Address: Japan.

410. Kita, Gen-itsu. 1913. Einige japanische Schimmelpilze 
[Some Japanese molds]. Zentralblatt fuer Bakteriologie. 
Series 2. 37(17/21):433-52. April 30. [7 ref. Ger]
• Summary:  Contents: Introduction. Aspergillus tamarii, 
new species. Morphological. Physiological. Affi nity. 
Diagnosis. Incidence of mold parts isolated from soybean 
koji used to make tamari soy sauce. Aspergillus glaucus, 
varieties , Beta, gamma. For each of the three varieties the 
same categories of information are given as for Aspergillus 
tamarii. A new white Aspergillus species. Comparison with 
A. Okazaki, A. candidus, and A. albus.
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 Kita named the species Aspergillus tamarii. Twenty-
one photos and illustrations show: Spores of the mold 
magnifi ed x 370. Sterigmata and spores. Conidio bearers and 
spores. Hyphae. Aspergillus glaucus. “The moist wind and 
warm climate of Japan enable the fl ora, and especially the 
microorganisms, to grow very luxuriantly.”
 (1-3) Aspergillus tamarii x 370. (5) Spores. Address: 
Aus dem Techn. Institut d. Kaiserl. Universitaet zu Tokio, 
Japan.

411. 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.

412. 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.

413. 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 
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.

414. 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.

415. Takahashi, Teizô; Yukawa, Matao. 1913. Shôyu kôji 
oyobi shôyu moromi-chû no gaseikin ni tsuite (2) [Studies on 
the budding fungi of shoyu koji and shoyu moromi (mash) 
(2)]. Nogaku Kaiho (J. of the Scientifi c Agricultural Society, 
Japan) No. 133. p. 1-25. Sept. 5. [Jap]
Address: 1. Nôgaku-Hakushi (Doctor of Agriculture), Japan; 
2. Nôgaku-shi, Japan.

416. 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.

417. 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.

418. 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: 
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.



KOJI (300 BCE to 2021)   186

© Copyright Soyinfo Center 2021

 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 
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 
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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.

419. 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.

420. 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]

421. 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]

422. Product Name:  Marusan Sweet White Miso (Shiro-
Miso), Special Koji.
Manufacturer’s Name:  Marusan Joto Shiromiso. Renamed 
Marusan Miso Seizo-sho in 1920.
Manufacturer’s Address:  607-609 North Alameda, Los 
Angeles, California.  Phone: A 2818.
Date of Introduction:  1913.
New Product–Documentation:  Nichibei Shinbun-sha. 
1913. Nichi-Bei Nenkan (Japanese-American Yearbook). Ad 
(full page), p. 27 near end of book. Our goods are the best 
(Marui beppin). Mr. Saburo Takasugi, owner. This company 
makes sweet white miso (shiro miso) and special koji, which 
it says are better than similar products imported from Japan. 
This ad also appears in the 1914 Yearbook, p. 28 near end of 
book. 
 A similar half-page vertical ad appears in the 1918 
Yearbook (p. 31). “L.A. Miso Mfg. Co., 605-7-9 N. 
Alameda St., Los Angeles, California.” Trade mark: 
Shows 3 horizontal lines in a circle (“Reg. U.S. Pat. Off.”), 
pronounced either “Marusan” or “marumi” (the latter means 
“fl avor” in Japanese). In Japanese is written (in big, bold 
characters). Rafu Shiro-miso Seizô-sho. Takasugi Saburo. 
Shiro-miso seizô-sho.
 The Japanese American Directory. 1920. p. 274. Ad 
(¼ page), top right. The company name and address are 
written in English at the top of this ad: L.A. Miso Co., 607 
N. Alameda Ave., Los Angeles, California. But 80% of 
the ad is in Japanese. The large Marusan brand and logo 

(three horizontal lines in a circle) is at the top center of the 
Japanese portion. Phone: 12818. Making and selling shiro 
miso [sweet white miso]. The original maker of miso in the 



KOJI (300 BCE to 2021)   188

© Copyright Soyinfo Center 2021

United States. Marusan Joto [high class] shiro miso and 
special koji. Note: This company (which now has only an 
English name) was one of two which began making miso 
in Los Angeles in 1913. Of the two, this company may very 
well started to make its miso fi rst, and/or started to sell its 
miso commercially fi rst. Sweet white miso takes less time to 
make than any other type of miso.
 The Japanese American Directory. 1920. p. 296. 
Directory entry reads (all in Japanese): Marusan Miso 
Seizô-sho, 605 N. Alameda St. Phone: 12818. Also in 1921, 
p. 305. Ad (¼ page) all in Japanese. A huge Marusan logo 
fi lls the top half of the ad. The address is now given as 605 
N. Alameda St. (607-609). Also in 1921 directory, p. 314. 
Also in 1922, p. 303 (½-page ad. At top of ad is written in 
English: “L.A. Miso Mfg. Co., 605-7-9 N. Alameda Street, 
Los Angeles, Calif.” Large, bold Marusan logo below that. 
KATO Shigetaro is now owner), and p. 315 (directory). 
 Also in 1923, p. 332 (ad) and p. 355 (directory). Also 
in 1924, p. 371 (impressive full-page ad. Founded in 1912 
[but Soyinfo Center’s earliest record is 1913]) and p. 394 
(directory; new phone number: 826773). Also in 1925, p. 
S-15 (full-page ad; new phone number: VAndike 6773. 
Founded in 1912) and p. S-44 (directory; new phone number: 
VA 6773). Also in 1926, p. S-35 (directory).

423. Nakanishi, Kinzaburô. 1913. Kôji-kin no “arukooru” 
seiseiryô narabini kore ga sei kôji jo ni oyobosu eikyô ni 
tsuite [Quantity of alcohol formed by koji mold and its 
infl uence on koji manufacture]. Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 8(1):12-17. [Jap]

424. 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 
formation]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 8(1):19-25. [Jap]

425. Takahashi, Teizô. 1913. Sprosspilze von syoyu koji und 
syoyu moromi [Sprouting fungi or blastomyces in shoyu koji 
and shoyu moromi]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 8(11):18-. [Ger]*

426. 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]

427. Jumelle, Henri L. 1913. Les cultures coloniales: 
Légumes et fruits. Deuxième édition [Crops of the colonies: 
Vegetables and fruits. 2nd ed.]. Paris: Librairie J.-B. Baillière 
et Fils. 122 p. See p. 47-51. Illust. No index. 18 cm. [Fre]
• Summary: This is the 2nd volume of an 8-volume work. In 
Chapter V, “Vegetables,” the section titled Glycine hispida 
Max. (p. 47-51) discusses soybeans and soyfoods.
 Henri Jumelle lived 1866-1935.
 Note: The fi rst edition, 1900, did not mention soybeans 
or soyfoods. Address: Prof., Faculte des Sciences de 
Marseille [Marseilles], France.

428. 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’ 
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Tel. Aud. 95.” Address: M.D.

429. Togano, Meijiro. 1913. Saishin shôyu jôzô-ron 
[Principles of modern shoyu brewing]. Tokyo: Nippon 
Takujo Co. Ltd. 1040 p. Two supplements to the fi rst edition 
were published. The 7th edition, published in 1919 was 1088 
pages long; the 8th edition, 1921, was 1181 pages. Illust. 23 
cm. [Jap; eng+]
• Summary:  Contents: 1. Outline (p. 1): Preface, 
microbiology outline, outline for how to treat and examine 
microorganisms, general theory of shoyu fermentation. 
2. Raw material outline (p. 85): Raw materials for shoyu, 
soybeans, wheat, salt, water, storing raw materials, coal. 3. 
Preparation of raw materials (p. 175): Making salt water, 
preparing raw soybeans, preparing wheat, mixing cracked 
wheat and cooked soybeans, koji starter (tane koji).
 4. Making koji (p. 293): The purpose and need for 
making koji, how to make koji, the koji room (koji mura), 
improving the koji room, koji for shoyu. 5. Shoyu moromi 
or mash (p. 383): The fermentation room (shikomi-gura) 
and fermentation vats (shikomi oke), fermentation, shoyu 
moromi, chemical and physical changes in shoyu moromi, 
microorganisms in moromi, ripening (jukusei) of moromi, 
warm temperature-controlled fermentation (on-jôzo), quick 
fermentation (sokujôzo). 6. Shoyu (p. 489): Pressing the 
liquid sauce from moromi, heating the shoyu (shoyu no 
hiire), clarifi cation (seichô), history of one generation of 
shoyu, components of shoyu, the fl avor and fragrance of 
shoyu, relationship between the quality of shoyu and its 
components, methods of testing the quality of shoyu, the 
value of shoyu as a raw material for sauces, (bansui) and 
(bankasu), mold on shoyu, containers for shoyu.
 7. The theory of marketing shoyu (p. 639): History 
of marketing / selling shoyu, selling shoyu, outlook for 
selling shoyu, precautions in selling shoyu. 8. Constructing 
and running a shoyu factory (p. 653): Building the plant, 
equipment and labor, the economics of building and running 
the factory. 9. The method of testing the microorganisms (p. 
693): The need for testing microorganisms, the method of 
testing the microorganisms found in water, method of testing 
the microorganisms found in the air, method of testing the 
microorganisms found in koji starter and koji, method of 
testing the microorganisms found in moromi.
 10. The method of analysis (p. 725): The need for 
analysis, general method of analysis, method of analyzing 
raw materials, method of analyzing koji, method of 
analyzing moromi, method of analyzing shoyu, method 
of analyzing shoyu presscake (shoyu kasu), method of 
detecting saccharin, qualitative analysis of formalin, method 
of qualitative analysis and measurement of salicylic acid 
(sarichiru-san, saruchiru-san), method of analyzing coal. 11. 
Conclusion (p. 809): Brewing and exporting, improvement 
of quality, quick fermentation of shoyu, application of 
machinery, the necessity of having a shoyu fermentation 

laboratory. Appendix (p. 825): The Togano method and 
equipment for moromi stirring. 12. Fifteen charts and tables 
concerning shoyu fermentation (mostly scientifi c information 
on physical and chemical properties). A portrait photo 
(located just after the title page) shows Meijiro Togano, 
formally dressed.
 Note: This book was also published in 1914 by Otani 
Shoten in Tokyo. The same publisher republished the book 
in Jan. 1999 as a three-volume set. In the USA, this 1999 
reprint is owned by the East Asian Library at Yale University 
in Connecticut.

430. Usami, K. 1914. Mykologische notizen ueber Awamori-
Koji-Pilze (Aspergillus) und Rhizopus Delemar [Mycological 
notes on awamori koji molds (Aspergillus) and Rhizopus 
Delemar]. Mycologisches Centralblatt 4(4):193-96. May 13. 
[4 ref. Ger]
• Summary: Twelve years ago the author isolated two 
black Aspergillus species from “Awamori Koji.” They 
were probably A. luchuensis and A. niger. Descriptions and 
illustrations of all 3 molds are given.
 Note: As of Nov. 2011 awamori is made from Thai-style 
long-grained Indica rice and black koji mold, indigenous 
to Okinawa; after distillation it is often aged like whiskey. 
Address: Fukuoka, Japan.

431. Kita, Gen-itsu. 1914. Ueber die Asporogenitaet der 
Sojahefen [On the asporogenesis [absence of an ability 
to form spores] of soy sauce yeasts]. Zentralblatt fuer 
Bakteriologie. Series 2. 41(11/17):364-65. June 6. [6 ref. 
Ger]
• Summary: The fact that some yeasts play an important 
role with the preparation of soy [sauce] (Sojabereitung) is 
generally well known. Up to the present time, numerous 
studies have been published about the yeasts of the soybean 
mash (Sojamaische) which, however, diverge in their results. 
Dr. Saito, who was the fi rst to study this aspect in detail, 
found a new species, Saccharomyces soja, while Mitsuda, 
Nishimura, and I isolated non-sporogenous species. Later 
on, some sporogenous yeasts were named by Takahashi and 
Yukawa as important soybean yeasts (Sojahefen) which, 
however, did not belong to [the genus] Saccharomyces, but 
rather to Zygosaccharomyces.
 What we fi nd there is in any case a closely related 
species which differs in its behavior with respect to galactose 
and its capability to form spores, while the fi ve species of 
Mitsuda fundamentally differ by their behavior with respect 
to sucrose. The power of fermentation with galactose is 
possessed only by the species of Saito, while the species of 
Nishimura, Takahashi, Yukawa, and myself lacks this power, 
which will probably be one of its common properties.
 With regard to the formation of spores, Saito could 
not establish this capability in the usual manner on gypsum 
[calcium sulfate dihydrate], but rather found spore-bearing 
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cells in the cells of the yeast ring in a decocted koji culture 
which, in his illustration, look like Zygosaccharomyces. 
However, I and others could hardly notice this appearance, 
even though Takahashi and Yukawa report that after a very 
long time, they had been able to observe some such cells one 
time.
 Takahashi and Yukawa further report that they were 
easily able to fi nd this capability again in the yeast ring 
with a culture of diluted soy sauce (Sojasauce) by further 
cultivating the yeasts in triply diluted soy sauce (with an 
NaCl content of 4 to 5%) for the fi rst 3 days at 27 to 28ºC 
and then further at approximately 20ºC. And within 5 to 12 
days, they found the abundant formation of spores in the 
typical form of Zygosaccharomyces in the yeast ring. For that 
reason, they say that their special method is supposedly the 
only certain one to determine the spore formation capability 
of soybean yeasts because they had tried all of the methods 
that had been known up to that point for the testing of the 
formation of spores, but to no avail.
 In order to establish this, I took up the question 
once again and, precisely according to the indications of 
Takahashi and Yukawa, I tested the species for this capability 
that has been isolated not only by myself, but also by others. 
But these tests were without success.
 The attached illustrations show the form of the cells, the 
content of which is generally granular and which sometimes 
contain a large vacuole.
 It is still to be noted here that that which I designate 
as “soybean yeasts” are not species that form mold [kahm 
yeasts] (kahmbildende Arten) that usually occur during the 
warm season on lower quality soy sauces, but rather species 
that develop abundantly in the soybean mash.
 Note: Contains 4 tables on an unnumbered page facing 
p. 365. Address: Technical Inst., Tokyo Imperial Univ.

432. Loomis, Henry M. 1914. Food products from the soy 
bean. American Food Journal 9(8):472-74. Aug.
• Summary:  Loomis collected information on soybean 
products while stationed on the Pacifi c Coast. “Probably 
the most interesting and important of these food products is 
soy sauce, or shoyu, as the Japanese call it. It is the only one 
which is used to any extent among Occidental nations, with 
whom it forms the principal ingredient of Worcestershire 
and similar table sauces. It is also used to some extent as 
an ingredient of bouillon cubes. König estimates that the 
consumption of this product in Japan amounts to two or three 
fl uid ounces per day for each person, which would make 
a total consumption for that country alone of three to four 
hundred million gallons. No fi gures are available as to the 
amount of this sauce which is used in China, but all except 
the poorest class eat it habitually on rice and fi sh, which form 
their principal articles of diet.”
 Japanese soy sauce “is prepared on more scientifi c 
principles and it is considered much superior to Chinese soy. 

Each manufacturer of Japanese soy has special brands or 
trade marks under which his products are sold. Japanese soy 
is usually imported into this country in wooden tubs holding 
about three gallons each and sells at wholesale price of from 
75 cents to $1.50 per tub” [i.e. 25 to 50 cents per gallon]. 
A brief description of the Japanese process for making soy 
sauce follows; it mentions Koji.
 Brief descriptions are also given of the following 
foods and their method of preparation: (1) “Soy bean curd, 
or, in Japanese, Tofu, is as its name implies prepared by 
coagulating or precipitating the legumin or vegetable proteid, 
of the soy bean by mineral salts. (2) “The frozen bean curd, 
or ‘Koritofu,’...”
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the word “Koritofu” to refer to 
frozen tofu. (3) [Yuba]. “The liquor or bean milk is the milky 
fl uid produced in the manufacture of bean curd after straining 
and before coagulating. Chinese bean curd [sic], or Toufu-
pi, is prepared by drying the scum produced on boiling the 
bean milk. It is imported in the form of vitreous, brittle, 
yellowish sticks in appearance like dried casein. (4) Soy 
bean oil. (5) “Kinako is prepared by roasting and grinding 
soy beans. It has a very agreeable fl avor and is much used 
in the preparation of confections, particularly as a sort of 
coating powder. (6) Miso, which is made from “Koji, the 
same ferment as is used in the making of soy. There are two 
principal kinds imported into this country, the white and red 
Miso. They differ principally in the rapidity of fermentation 
and in the amount of salt used.”
 “Winton and others have suggested the use of soy bean 
products as foods for diabetics and it appears that there are 
many of the foods mentioned above which would serve a 
useful purpose in this regard. There are a number of fi rms 
now putting out soy bean meal or fl our on a commercial 
scale and notices have appeared recently that soy bean curd 
and milk are to be manufactured on a large scale in Europe.
 A large table contains nutritional analyses of four types 
of soy [sauce] (incl. Kikkoman, Kikkoraku, typical Japanese 
shoyu and Chinese soy) plus each of the foods mentioned 
above, including tofu (8.6% protein) made in Seattle, 
Washington, and “Bean milk (strained bean liquor before 
coagulating; 2.09% protein).
 Mr. J.T. Willard notes: “I remember twenty years ago 
[i.e., 1894] that Prof. Georgeson of the Kansas Agricultural 
College had half a dozen varieties [of soy beans]. He was a 
teacher of agriculture in Japan and I suppose he learned as 
much there as he taught, and he became very enthusiastic 
over the soy bean. I remember there was a great difference in 
the different varieties of the soy bean.”
 A portrait photo shows Mr. H.M. Loomis.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “soy bean curd” to refer 
to tofu. Address: Bureau of Chemistry, USDA.
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433. 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).

434. 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 
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.

435. 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.

436. Togano, Meijiro. 1914. Togano-shiki jidosei kôji 
sochi no kansei [Togano’s perfected automatic koji making 
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machine]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 9(6):3-9. [Jap]
Address: Jozo Shikensho Gishi.

437. Togano, Meijiro. 1914. Saishin shôyu jôzô-ron 
[Principles of modern shoyu brewing]. Tokyo: Otani Shoten. 
1040 p. Illust. 23 cm. [Jap; eng+]*
• Summary: This book is the same as the 1913 edition, 
except that the publisher is now Otani Shoten.

438. 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.

439. Akaghi, Tasuku; Nakajima, I.; Tsugane, K. 1915. 
Researches on “Hatsucho-Miso.” J. of the College of 
Agriculture, Tokyo Imperial University 5(3):263-69. March. 
Journal name also written as Tokyo Noka Kiyo or Tokyo 
Teikoku Daigaku Nogaku-bu Kiyo. [12 ref. Eng]
• Summary: “Hatsucho-miso” is a special variety of “miso” 
chiefl y manufactured in Mikawa Province. Its chemical 
composition was reported by T. Takahashi and G. Abe in 
1908.
 In preparing “Hatsucho-miso,” the cleaned soy-bean is 
steeped in water and boiled for 6 to 7 hours. The boiled soy-
bean is crushed and then moulded in a round or cylindrical 
mass suitable to lay on the fl oor of the “koji” -chamber. 
“Koji” ripens after 20-40 days. It is then mixed with salt and 
water and is introduced into a fermenting vat covered by 
straw mats, weighted with a large number of stones to ensure 
the materials ripening en masse. The ripening of “Hatsucho-
miso” is generally attained in from 3 to 5 years.
 Lists the ten species of mould fungi found in almost 
every matured “koji.” The species of fungi predominating 
during the stages of preparation differ in accordance with the 
season in which the preparation is carried on.
 3 species of yeast were isolated from “koji”: Torula, 
Willia anomala and Mycoderma.
 “Hatsucho-miso” is reported to have a special fl avor and 
aroma. “The nature of the aroma is not explained at present, 
but the taste is ascribed to the water soluble matter beside 
protein-matters, so that part of it at least must consist of 

the decomposed substances derived from protein matters.” 
Address: Japan.

440. Takahashi, Teizô; Yukawa, Matao. 1915. On the 
budding fungi of “shôyu-moromi” and “shôyu-koji.” J. of the 
College of Agriculture, Tokyo Imperial University 5(3):227-
61. March. [10 ref. Eng]
• Summary: “Up to now several studies on the budding fungi 
of ‘shôyu-moromi’ and ‘shôyu-koji’ have been published, but 
with regard to the botanical classifi cation all these studies 
have very little merit, as we cannot derive any systematic 
classifi cation from them.”
 The author gathered 52 samples of moromi, aged for 
2 to 24 months, from 11 shoyu factories in various parts of 
Japan. The factories were: 1. Shichirouemon Mogi’s shoyu 
brewery at Noda, Shimousa province. 2. Saheiji Mogi’s 
shoyu brewery at Noda, Shimousa prov. 3. Hamaguchi’s 
shoyu brewery at Choshi, Shimousa prov. 4. G. Tanaka’s 
shoyu brewery at Choshi, Shimousa prov. 5. J. Iwasaki’s 
shoyu brewery at Choshi, Shimousa prov. 6. K. Nakamura’s 
shoyu brewery at Goyu, Owari prov. 7. Asai shoyu brewery 
at Tatsuno, Harima prov. 8. Maruo shoyu brewery company 
at Tatsuno, Harima prov. 9. Kikuichi shoyu brewery 
company at Tatsuno, Harima prov. 10. Tatsuno shoyu 
brewery company at Tatsuno, Harima prov. 11. Kagawa 
shoyu brewery experimental station at Shôtoshima, Sanuki 
prov.
 The following budding fungi were isolated from the 
samples: 1. Zygosaccharomyces major [a yeast] nov. spec. 2. 
Zygosaccharomyces soja, nov. spec. 3. Zygosaccharomyces 
japonicus, Saito. 4. Zygosaccharomyces salsus, nov. spec. 5. 
An asporogenic species of Zygosaccharomyces (?). 6. Two 
species of Mycoderma. 7. Pichia alcoholophila, Kloecker 
var. 8. Several species of Torula. 9. A species of Monilia 
[Note 1. The mold Monilia sitophila is used to make onchom 
in Indonesia].
 “General conclusions: The occurrence of 
Zygosaccharomyces in ‘shôyu’-mash furnishes us with a 
very interesting fi eld for future researches in microbiology. 
The application of pure cultures of Zygo. major and Zygo. 
soja must naturally result in the future improvement of 
our ‘shôyu.’ The two species of Zygosaccharomyces i.e. 
japonicus and salsus, and the species of Torula and Monilia 
must be regarded as harmful or damaging fungi for ‘shôyu’, 
but their common property of decolorizing ‘shôyu’ may 
sometimes be utilized for the preparation of the colorless 
or ‘shiro-shôyu’, by taking the precaution of lessening the 
deteriorating effect of the fungus. The Mycoderma species in 
‘shôyu-koji’ will be more appreciated in future on account of 
its energetic generation of a pleasant aroma.”
 Note 2. This is the earliest document seen (June 1999) 
that mentions the shoyu yeasts Zygosaccharomyces major 
Zygosaccharomyces salsus.
 Note 3. This is the earliest English-language document 
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seen (April 2012) that uses the term “shiro-shôyu” 
[regardless of hyphenation or diacritics] to refer to clear 
shoyu, which has the lightest color of the fi ve basic types of 
Japanese shoyu. Actually, the color of shiro-shoyu resembles 
that of honey. Address: Tokyo, Japan.

441. Usami, K. 1915. Mykologische notizen ueber 
Awamori-Koji-Pilze (Aspergillus) und Rhizopus Delemar 
[Mycological notes on awamori koji molds. Aspergillus and 
Rhizopus Delemar]. Zentralblatt fuer Bakteriologie. Series 2 
43(10/11):250. April 10. [1 ref. Ger]
• Summary: Abstracted from Mykologisches Centralblatt. 
1914. 4:193-96. Address: Japan.

442. Nishimura, Torazô. 1915. Shôyu kôji oyobi kôji-kin 
ni kansuru bubun-teki kenkyû [Limited research on shoyu 
koji and the koji mold Aspergillus oryzae]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 60. 
p. 1-9. June. [Jap]
Address: Jozo Shikensho, Gishi.

443. 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 
(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.

444. Ide, H. 1915. [On koji made from rice hulls]. Chosen 
Sotokufu Shikensho (Korean Governor-General’s Offi ce 
Experiment Station) 1(3):1-. [Jap]*

445. Nishimura, Torazô. 1915. Kôji-kin no chisso yôgen to 
shite “amino” san o kyôkyû suru baai to “peputon” a kyokyû 
suru baai to ni okeru “anmonia” seisei jôtai [Formation of 
ammonia when amino acid or peptone is used as a nitrogen 
source for koji molds]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 10(7):33-37. [Jap]

446. Okamoto, Hidetada. 1915. Shihan tane kôji to sei kôji 
sôsa to no kankei [The relation between commercially sold 
tane koji and operation of koji manufacture]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 10(2):6-
21. [Jap]

447. Okamoto, Hidetada. 1915. Tane kôji kantei jô no ichi 
yôken [A necessary condition for judging of tane koji]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 10(7):26-32. [Jap]
Address: Jozo Shikensho Kenkyuka, Japan.

448. Shibukawa, K. 1915. [On the chemical changes during 
the manufacture of Japanese vellum (kyokushi)]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
[Jap]*

449. Takahashi, Teizô. 1915. Ueber die Sprosspilze 
von syoyu kozi und moromi [On the sprouting fungi or 
blastomyces in shoyu koji and shoyu moromi]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 7(15):14-
; 7(7):9-; 7(8):1. [Ger]*

450. Togano, Meijiro. 1915. Tamari kôji no kairyô shiken [A 
test for improving tamari koji]. Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 10(9):1-8. [Jap]

451. Ninth International Congress of Applied Chemistry, 
Original Communications. 1915? Several papers on soy. 
Section VIb: Fermentation. *
• Summary: The Seventh International Congress of Applied 
Chemistry was held in 1909 in London, England. The Eighth 
was held in 1912 in the USA. When and where was the Ninth 
held?

452. Togano, Meijiro. 1916. Shôyu kôji no hinpyô-hô [A 
method for evaluating the quality of shoyu koji]. Jozo 
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Shikensho Hokoku (Report of the Brewing Experiment 
Station) No. 63. p. 231-41. March. [Jap]
Address: Jozo Shikensho, Gishi.

453. 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.

454. 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:  See next page. 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 
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.

455. Yabuta, Teijirô. 1916. [On kojic acid, a new organic acid 
formed by Aspergillus oryzae]. Tokyo Kagaku Kaishi (J. of 
the Tokyo Chemical Society) 37(12):1185-1233. Dec. [Jap]*

456. Yabuta, Teijirô. 1916. [On the constitution of kojic acid 
and some of its derivatives]. Tokyo Kagaku Kaishi (J. of the 
Tokyo Chemical Society) 37(12):1234-69. Dec. [Jap]

457. 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.

458. Asden, Konrad. 1917. Nahrungs und Genussmittel 
aus Sojabohnen [Foods and delicacies from soybeans]. 
Drogisten-Zeitung (Vienna) 32(19):147-49. May 1. [Ger]
• Summary: This review of the literature begins: In East 
Asia, but also in Eastern Russia, the soybean plays a major 
role in the nutrition of many classes of people, but also in 
the extraction of oil that can be used for pleasurable and 
technical purposes.
 It focuses mostly on miso and soy sauce (Soya, 
Soyasauce). Varieties of miso include Shiro Miso, Yeddo 
Miso (miso from Tokio), Inaka Miso, Sendai Miso, Also 
discusses Koji, Natto, Tao-Yu, Tao-Tijiung, and Tuong.
 Soy sauce is made from a mixture of equal parts white 
soybeans (Soyabohne) and wheat or barley...

459. Product Name:  Koji, Miso.
Manufacturer’s Name:  Fujimoto Koji, Miso Seizo-sho 
(Fujimoto Koji & Miso Manufacturing Co.).
Manufacturer’s Address:  1014 Stockton St., San 
Francisco, California.  Phone: Kearny 2339.
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Date of Introduction:  1917.
New Product–Documentation:  
The Japanese American 
Directory. 1919. p. 68. Also 
in 1920, p. 45 (½-page ad; all 
in Japanese characters. Miso 
manufacturing department. Koji 
manufacturing department. 
And pickles manufacturing 
department. Rice, shoyu, 
soybeans, and other merchandise 
sales department), and p. 57 
(directory). Also in 1921, 
p. 58 (½-page ad) and p. 64 
(directory). Also in 1922, p. 
30 (full-page ad) and p. 40 
(directory).
 Shin Sekai-sha. 1922. 
Zaibei Nippon-jin Kan 
(Directory of Japanese in the 
USA). p. 41. A half-page display 
ad states: “Fujimoto Co., San 
Francisco, California. Kanemasa 
miso.” Note: A metal square 
used by traditional Japanese 
carpenters is called a kane-
jaku. Thus a trademark with the 
same right-angle is pronounced 
“Kane.”
 The Japanese American Directory. 1924. p. 58. New 
address: 328 Jackson St. Phone: Douglas 1216. Also in 1925, 
p. N-17. Also in 1926, p. N-22.
 San Francisco City Directory. 1925. First listing for 
Fujimoto Co. in this English-language directory (E.K. 
Fujimoto). Food products. 238 Jackson St. Phone: Douglas 
1216. No mention that they make miso.
 The Japanese American Directory. 1930. p. 18 
(directory; new company name: Fujimoto Miso, Shoyu 
Seizô-sho, 238 Jackson St., San Francisco. Note: The 
company has apparently started to make shoyu / soy 
sauce) and p. A-11 (full page ad; Fujimoto Shokai, 238 
Jackson St. Makes Kanemasa brand shoyu, miso, koji, and 
Japanese-style pickles {tsukemono}) and p. A-11 (ad; makes 
Kanemasa brand shoyu, miso, koji, and Japanese-style 
pickles {tsukemono}). Also in 1932 directory, p. 17, but the 
name has returned to Fujimoto Miso Koji Seizô-sho. Same 
address and phone (Douglas 1216). 
 Also in 1934, p. 20. Phone: EXbrook 1756; Ad (½ page. 
The top 1/3 of this ad is in English. Fujimoto Company. 238 
Jackson St., San Francisco. Cable address: “Fujimoto” San 
Francisco. Importers Manufacturers Exporters. In Japanese: 
Makers of Kanemasa brand miso, koji, Japanese-style pickles 
{tsukemono}, salmon pickled in saké lees {kasuzuke}. 
Specialized U.S. seller of nigari. Direct import and export). 

Also in 1936, p. 34, but the address is now 246 Front St.
 San Francisco City Directory. 1930, same. Importers 
and exporters of food products, 238 Jackson. Tel. Douglas 
1216. Retail store 1640 Post. Tel. West 0733. Fujimoto, E.K. 
(Miyako). Fujimoto Co. residence 1640 Post.
 The Japanese American Directory. 1937. p. 8. Under 
the category “Importers of groceries:” Fujimoto Shokai, 
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Fujimoto Co., 246 Front St., EXbrook 4776, 4777. But in the 
directory under “Food products manufacturers:” Fujimoto 
Miso Koji Seizô-sho. And on p. 9 is a ½-page ad. Also in 
1938. p. 6 and 8 (directory) and p. 7 (full-page ad). Also 
in 1939. p. 6 (full-page ad) and p. 7 (directory, under both 
importer and manufacturer)
 The Japanese American Directory. 1940. p. 7. Under the 
category “Food Products Manufacturers.” Fujimoto Miso, 
Koji Seizô-sho (Fujimoto Co.), 246 Front St., San Francisco. 
Phone: EXbrook 1756. A full-page display ad on page 6 
states that Fujimoto Company (Fujimoto Shokai) is an 
importer, manufacturer, and exporter. They make Kanemasa 
Miso, Koji, and Tsukemono (Japanese-style pickles). 
They also sell raw materials for making tofu (presumably 
whole soybeans and one or more coagulants). Also in 1941 
Directory (p. 6, 7, and 28) as Fujimoto Shoten (Fujimoto 
Co.).
 Chicago Shimpo, Inc. 1958. Chicago Japanese American 
directory. Page 19: ¼ page ad for Fujimoto & Company, 302 
South 4th West, Salt Lake City, Utah. Tel. EMpire 4-8279. 
Illustrations show: (1) The company’s Kanemasa brand; 
(2) A Japanese woman kneeling behind a porcelain mortar 
(suribachi), holding a wooden pestle (surikogi), and using 
it to grind miso until it is smooth. The woman has a unique 
head-covering called a hôkaburi, hôkamuri, or hokkamuri. 
The top 25% of the ad is in English; the rest, which is in 
Japanese, states: Kanemasa (brand / logo) Edo Miso, Koji. 
Sake-kasuzuke. Sujiko Kasazuke. Matsukaze-do, san-mi 
Yôkan (Mitsuaji? Yôkan). Yuta-shu, Enko-shi, Fujimoto 
Shokai. In English: Kanemasa (brand / logo) Edo Miso, Koji. 
Salmon pickled in saké lees. Salted salmon roe pickled in 
saké lees. Matsukaze-do brand 3-fl avored Yôkan. Salt Lake 
City, Utah. Fujimoto Shôkai. 
 Hokubei Mainichi Nenkan (Year Book). 1970. Page 11. 
Same ¼-page ad as in 1958 Chicago Shimpo.
 Shurtleff & Aoyagi. 1983. The Book of Miso. 2nd ed. 
p. 234. The earliest known miso company in the continental 
USA was founded by Mr. Genpei Fujimoto, and began 
operation in 1917. In 1942 it was the largest miso company 
in the continental USA. During World War II, in about 1943-
44, because of the Japanese evacuation, it was shut down 
and moved to 302 South Fourth West, Salt Lake City, Utah. 
It was reestablished in Salt Lake City after the war by the 
son of the founder, Edward Kanta Fujimoto, and his wife, 
Shizue. Note: The source of this information was probably 
Edward Fujimoto or his wife, who told it to Shurtleff in 
a phone interview in 1983. Although we have documents 
showing that Fujimoto started before 1919, we will accept 
the date 1917 until further evidence is available.
 See separate record for Fujimoto in Salt Lake City.

460. 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.

461. 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.

462. 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]*

463. Fuerstenberg, Maurice. 1917. Die Soja, 
eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean, a cultivated plant 
of the future, and possibilities for its utilization (Continued–
Document part II)]. Berlin: Paul Parey. 40 p. 28 cm. [59 ref. 
Ger]
• Summary: Continued on p. 14. Ways of using the soybean 
in its homeland (East Asia, especially Japan and China): 
Note: In this section, starting on p. 15, the author repeatedly 
uses the word Sojaspeisen meaning “soyfoods.” The soybean 
probably originated in India. The Chinese and Japanese used 
it to fortify their rice-based, protein-poor diet. The practice 
came before the theory. The author says (incorrectly, p. 15) 
that all the basic soyfoods are fermented. He then gives a 
long description of koji and how it is made.
 Shoyu or soy sauce (Shoju oder Soja-Sauce) (p. 15-17): 
In Japan, 540-720 million liters are manufactured each year 
so each Japanese uses 60-100 ml/year. The fermentation time 
is 8 months to 5 years. The best soy sauce is fermented for 
3 to 5 years. He explains how, as soy sauce is fermented, 
the protein is broken down into amino acids such as leucine, 
tyrosine, and members of the “Xanthin” group.
 Miso (vegetable cheese, p. 17-18): Miso is widely used 
in soups. More than half of the yearly Japanese soybean 
harvest is used for making miso. This is 30 million kg 
per year. Types of miso include shiro miso and Sendai 
miso. Winkler, in his small work titled “The Soybean of 
Manchuria,” mentions two other types of miso: Aka or red 
miso and nuka miso. Kellner investigated fi ve types of miso; 
a table shows their composition. Loew reports that this 
vegetable cheese (miso) is consumed either raw or in soups. 
Kellner, Nagasaka and Kurashima report that, based on their 
investigations, the amount of amino-nitrogen increases 3-fold 
and the quantity of carbohydrates is signifi cantly diminished 
through lactic acid and alcoholic fermentation. The carbonic 
acid created thereby rises signifi cantly during fermentation 
(Loew).
 Natto (p. 18): Discusses the fi ndings of Yabe.
 Japanese tofu or Chinese Tao-hu (p. 18-20): This is 
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the so-called “bean cheese” (Bohnenkäse). A table (p. 
19, from König) shows the nutritional value of fresh tofu 
(84.8% moisture) and frozen tofu (17.0% moisture). E. 
Senft studied frozen tofu, a Japanese military preserved food 
(Militärkonserve) that is not canned; he found it had a beige 
color and a unique, slightly sour aroma which was at times 
reminiscent of dextrin. It has a uniform texture throughout, 
with many tiny pores. Winkler refers to fi ve other types of 
soy cheese. Concerning the military preserved foods, they 
were highly regarded during the Russo-Japanese War and 
(according to Senft) played a key role in the war. (Footnote: 
The descriptions of the various preparations made from 
soya make E. Senft’s treatises {1906 and 1907} valuable; 
in them he published his investigations of a number of 
Japanese vegetable foods and military preserved foods 
or conserves). The well-known Maggi food factory in 
Kempttal, Switzerland, has tried for many years to introduce 
a commercial miso-like product, but it was not well received. 
As a result it completely ceased further production of this 
soy preparation. It is to be hoped, however, that despite this 
fi rst unsuccessful attempt, further attempts in this area will 
be made.
 The soybean as an oil plant (p. 20-26): Winkler, in his 
brochure, discusses the uses of soybeans in Manchuria. After 
1908, soybeans were sold in Europe at incredibly low prices 
which resulted in the expansion of imports and production. 
Then tariffs were levied on soybeans. There were some 
major problems in the Austrian oil industry.
 Soybean fl our (Sojabohnenmehl; p. 26-28): In 
recent years, various processes have been patented. One 
manufacturer is Soyamewerke in Frankfurt am Main, which 
makes Soyama Kraftmehl. Yellow soybeans are mechanically 
cleaned, washed, dried, and dehulled according to the 
process of Dr. Fritz Goessel. Agumawerke in Harburg also 
makes soy fl our.
 The soybean as a coffee substitute and extender (p. 28-
31): Coffee is known to be detrimental to good health and 
void of nutrients. Rye, for example, has been used since the 
17th century as a coffee substitute. Barley also plays a major 
role, especially as malt. A table (p. 30) shows the nutritional 
composition of ten coffee substitutes, including chicory, fi gs, 
lupin, and carob. Soy coffee tastes remarkably similar to real 
coffee. In Istria (Istrien), in the Austrian alps, in Switzerland 
as well as in Alsace (Elsass), the soybean has been used 
since its introduction as a coffee substitute. Haberlandt 
reported in his work that a teacher from Capo d’Istria told 
him that the soybean was used as a coffee substitute in Istria, 
and a friend told him that there was no difference between 
the fl avor of the two.
 Just as with other legumes that are used as a surrogate 
for coffee, the soybeans also can only be roasted after fi rst 
having been boiled and dried. At the large-scale operation, 
the quality of the soybean coffee (Sojabohnenkaffee) ought 
to experience a signifi cant improvement through the use 

of the Thun process. With this procure, which actually 
represents a careful cleaning process, With this procedure, 
which actually represents a careful cleaning process, [end of 
fi rst box] the beans are placed in a drum / trommel in contact 
with water, are [truncated word–energetically?] brushed 
at 65 to 70º [C]. And as a result of that, they are freed of 
a great quantity of impurities, substances that taste burnt 
such as fi bers, membranes, dust [truncated word–acids?], 
fats, etc. which very signifi cantly affect the good fl avor. 
As recent research has shown, the effect of genuine coffee 
that is harmful to the health is to be traced back less to the 
caffeine than to the products produced by the roasting of 
the caffeine (Röstprodukte des Koffeins). According to the 
results of this research, these products do not consist of 
caffeine, or consist only to a small degree of caffeine, since 
roasted coffee contains nearly as much caffeine as raw coffee 
does. They are products that are produced by decomposition 
(Zersetzungsprodukte) from other components of the 
beans that are reduced by the aforementioned process to a 
minimum level. The coffee that has been purifi ed in that way 
also demonstrates a greater degree of digestibility. The aroma 
of soybean coffee can also be improved even more by means 
of an impregnation with an extract from the low caffeine 
pulp of the coffee berry.
 In addition to the great benefi ts of not containing 
any substances that are harmful to the health and being 
remarkably similar in fl avor to coffee, soybean coffee 
would also be a comparatively nutritious drink. According 
to the fi gures from Dr. Schieber, soybean coffee contains 
2,060 nutritional units (Nährwerteinheiten), regular coffee 
1,120, and cocoa 2,100. It would therefore be in the interest 
of public nutrition (Volksernährung) as well as the entire 
national economy if it were possible for soybean coffee to 
become established. Indeed, every year enormous sums go 
out of the country for coffee. For example, the importation of 
raw coffee into the German economic area in 1910 amounted 
to 1,708,550 metric hundredweight [each of which equals 
100 kg, and thus a total of 170,855 metric tons] with a value 
of 176,478,000 marks.
 Pages 32-33: Soybean milk (Sojabohnen-Milch). The 
most popular vegetable milk is Dr. Lahmann’s Vegetable 
Milk (Lahmannsche Vegetabile Milch), an emulsion made 
from almonds and nuts. In Japan, they make milk from 
soybeans; he describes the process, inaccurately, based on 
information from Winkler. This milk is also used to make 
cheese [tofu]. Also in Europe there have been successful 
attempts to make a soymilk adapted to European tastes, as in 
France by the Caseo-Sojaine at Vallées near Asnieres, and in 
England by the Synthetic Milk Syndicate. Using the process 
of Dr. Fritz Goessel, the latter company has a factory in 
Liverpool; it makes 100 liters of soymilk from: 10 kg ground 
soybeans plus 5 gm sodium phosphate, 2.4 kg lactose, 2 kg 
sesame oil, 6 gm common salt, and 60 gm sodium carbonate. 
Also the Soyamawerke in Frankfurt makes a soybean milk, 
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named Soyama, as mentioned above (fresh and dried milk 
and cream). Recently Prof. Melhuish developed a new 
method using soybean, peanuts, and added coconut milk fat.
 Soy meat substitutes (Soja-Fleischersatz; p. 33): 
Soyamawerke makes a product named Soyama-Fleisch-
Ersatz.
 Soybean as a chocolate substitute (p. 34): Haberlandt 
reports such a product.
 Soya rubber substitute (p. 34): Goessel and Sauer have 
developed a rubber substitute made from soybean oil.
 The utilization of soya in agriculture (p. 34-38): Use as 
fodder for cows. In 1880 Blascowicz [Blaskovics], Assistant 
at the Royal Hungarian Academy in Hungarian Altenburg, 
conducted fodder tests, whose results are given in various 
tables.
 Conclusions (p. 38).
 Note: This is the earliest document seen (Dec. 2020) 
that uses the word Ersatz or the word Fleischersatz. They 
mean “artifi cial or inferior substitute” and “meat substitute” 
respectively. Though often associated with World War I, the 
word “ersatz” (which means simply “substitute” in German) 
was actually adopted into English as early as 1875, in 
reference to the German army’s “Ersatz reserve,” or second-
string force, made up of men unqualifi ed for the regular 
army and drawn upon only as needed to replace missing 
soldiers. Hence the meaning “inferior substitute.” Address: 
Frohnleiten, Steiermark [Austria].

464. Fuerstenberg, Maurice. 1917. Die Soja: 
eine Kulturpfl anze der Zukunft und ihre 
Verwertungsmoeglichkeiten [The soybean: a cultivated plant 
of the future, and possibilities for its utilization]. Berlin: Paul 
Parey. 40 p. Illust. No index. 21 cm. [59 ref. Ger]
• Summary:  Dedicated to Prof. Friedrich Haberlandt, 
who introduced the soybean to Central Europe. Contents: 
Foreword. Introduction: The soybean. Ways of using the 
soybean in its homeland (East Asia, especially Japan and 
China). Shoyu or soy-sauce. Miso (vegetable cheese). Natto. 
Tofu of the Japanese or Tao-hu of the Chinese (bean cheese). 
The soybean as an oilseed. Soybean meal (and fl our). Soy 
as a coffee substitute or extender. Soybean milk. Soy meat 
substitutes. Soybeans as a chocolate substitute. Soy rubber 
substitute. The utilization of the soybean in agriculture: As 
cow fodder. Summary. Bibliography.
 Photos show: (1) A fi eld of soybeans (p. 6). (2) A 
soybean plant with the leaves removed to show the pods 
(p. 12). (3) Soy beans and pods from inoculated and 
uninoculated plants (p. 13).
 Contains numerous tables, most without captions and 
mostly from other sources–See pages 11, 16-17, 19, 25, 
27, 30, 35-37. Contains one of the most extensive early 
European bibliographies on the soybean; unfortunately this 
bibliography contains quite a few errors and incomplete 
citations.

 Foreword: The author wrote this book during World War 
I. In his fi rst book, published one year earlier in 1916 and 
titled “The Introduction of Soya, a Revolution in the Food 
of the People,” he discussed what he believed to be the great 
agricultural and nutritional value of the soybean. He uses two 
terms, Die Soja and Die Sojabohnen to refer to soybeans. He 
concludes the Foreword with these words:
 In all areas, preparations are already being made for the 
transition to the peacetime economy. It would be desired 
that with these preparations, which are just as necessary in 
the area of agriculture as in that of industry and trade, the 
introduction of soy in the interest of general nutrition would 
fi nd attention that corresponds to its importance. May this 
publication contribute to this.
 Chapter 1 (p. 5-7): In 1908 England started to import 
large quantities of soybeans; in 1909 these increased 
to 400,000 tonnes and in 1910 to 800,000 tons. Also in 
Germany, in the years just before World War I, imports 
of soybeans climbed in an unexpected way, reaching 
43,500 tonnes in 1910, 90,600 tonnes in 1911 and 125,200 
tonnes in 1912. Note: These units are given in dz. One dz 
(doppelzentner) = 100 kg.
 The fi rst manufacture of soyfoods in Europe took place 
in France, at Valees near Asnieres, where they made fl our, 
bread, cakes, cheese [tofu], and soymilk (Mehl, Brot, Kuchen 
und Käse, vegetabilischer Milch)–though only in small 
quantities and, above all, for diabetics. In England, soy fl our 
has been used for a long time in the preparation of cakes (p. 
5-6).
 However it was in Germany that the utilization of 
soybeans for food took place on a large scale; this began 
shortly before the war. The supply of foods to Germany was 
almost completely cut off during the war, so general attention 
soon turned to the new foods prepared from soybeans and 
people quickly became aware of their great nutritional value. 
Thus, in the middle of the war, a soybean industry was 
built in Germany. Unfortunately this youngest twig of the 
food industry was left crippled due to lack of raw materials. 
However one can predict that this industry has a bright 
future because of the great encouragement given to these 
products in so short a time. For example, in October 1914 
the Agumawerke (Aguma Works) located in Harburg (near 
Hamburg) on the Elbe, fi rst began mass production of a soy 
fl our according to its own process. During the next few years 
it made many thousands of tonnes of this meal, until the 
production had to be stopped for lack of raw materials (p. 6).
 Equally gigantic sales of soy products were made by the 
Soyamawerke (Soyama Works) in Frankfurt am Main; this 
company made only soy food products. In addition to a meal 
(fl our), it also produced a meat substitute (Fleischersatz), 
and, largely from soybeans, fresh and dried milk (Frisch- 
und Trockenmilch) as well as a fresh and dried cream 
preparation (ein Frisch- und Trockenrahm-Präparat). 
Likewise, this fi rm had to cease production of most of its 
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soy products because of diffi culties in soybean procurement, 
and concentrate only on the production of meat substitutes 
(Fleischersatz). These articles likewise entered all classes of 
the population splendidly as is seen from the large demand 
for them. Within 3-4 weeks this fi rm had orders for more 
than 1½ million pound cans, of which unfortunately it was 
able to satisfy only a small part. In addition to these two 
well-known fi rms, there are in Germany still a number others 
that are occupied with the production of foods from the 
soybean.
 In Austria [the Austro-Hungarian empire], there exists 
a unique fi rm, the food factory Santosa in Prague [in the 
Czech Republic as of March 2015], which is still processing 
soybeans. They introduced soy coffee into commerce. I 
understand that in Austria a large-scale soy processing 
venture is now being planned.
 Certainly the soy processing industry fi nds itself in a 
beginning state and, like all young industries, in need of 
improvement. Remember the sugar-beet industry was also 
once young but it made improvements and went on to great 
success, as will be expected of this new twig on the food 
industry. In any case, the beginning of utilization of the 
soybean as food for the people has been made, and in the 
foreseeable future the soybean may, as in China and Japan, 
become an indispensable part of our people’s food.
 It is different with the introduction of the soybean as a 
cultivated plant in Central Europe. Forty years ago Friedrich 
Haberlandt showed (and after him countless others have 
shown) that the soybean grows well in Central Europe. 
Although additional new tests verify this, there are still those 
who object to soybean culture. One objection is the long time 
required by the soybean to come to maturity; the answer is 
the development of new varieties. Another is the relatively 
low yield compared with other beans; the answer lies in the 
use of inoculation. The author then discusses nutrient yield 
per acre and per unit of money, showing both to be high for 
soybeans.
 Pages 10-11: It is well know that legumes possess the 
ability to transform and fi x free nitrogen from the air. In 
1886 Prof. Hellriegel discovered that this capability is due 
to certain bacteria that live in the soil and move through the 
root hairs into the root, where they cause nodule formation. 
The nitrogen-fi xing bacteria living in the nodules nourish the 
plant. The author then talks about inoculation using either 
soil from a previous planting or “Nitragin,” a pure culture 
of root bacteria, which is well known and has recently been 
improved. Dr. Kuehn of Berlin-Grunewald showed that 
soil inoculated with Nitragin gave a 3- to 4-fold increase 
in yield, plus an increase in protein in the roots and leaves. 
He then discusses improved cultural practices. Winkler says 
that transplanting improves yields. Continued. Address: 
Frohnleiten, Steiermark [Austria].

465. Kinoshita, Asakichi. 1917. Shôyu seizô ni kansuru kôjô 

keisû [On the yield of products in the production of shoyu]. 
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan) 
20(236):1124-43. [Jap]
• Summary: Gives fi gures on the amount of ingredients used 
in “shoyu” and the amount of fi nished product resulting.
 The proportion of ingredients employed are as follows: 
Soy beans, 0.5 koku (1 koku = 180.39 liters); wheat, 0.5 
koku; common salt, 0.5 koku; and water, 1.0 koku. The 
beans when washed, steeped, and steamed, gain about an 
equal amount in weight and volume compared with the 
original. The wheat, when parched/roasted and crushed, 
increases to about 1.8 times its original volume and loses 
about 0.16 of its original weight. The mixture of beans and 
wheat is transformed into “koji,” the yield of koji being 
about 1.6 by volume and 0.9 by weight. The koji is mixed 
with a salt solution (specifi c gravity 1.143-1.152) and stirred 
occasionally. When the summer comes, active fermentation 
sets in and after one year, fi nished “moromi” is obtained, its 
weight being 85 kwan (1 kwan = 3.75 kg). This moromi is 
pressed, and the liquor is pasteurized, yielding about 1 koku 
of Japanese soy.

466. 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 
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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 
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.

467. Gurschner, M.A. 1918. Die Soja-Bohne und ihre 
Verwertung [The soybean and its utilization]. Innsbrucker 
Nachrichten (Innsbruck, Austria) 65(90):6. April 6. [Ger]
• Summary: As a result of the publication of several articles 
about the enormous value of the soybean (Sojabohne), I have 
been successful in interesting large circles in its cultivation. 
Because of that, it is my endeavor to collect as many tested 
recipes as possible for the utilization of this crop. With 
the publication, I have thus relied upon the many years 
of experience of the rightful champion of the soybean in 
Central Europe, Professor Friedrich Haberlandt, as well as 
Maurice Fürstenberg, who is currently active in Styria in the 
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same endeavor with great success.
 Coffee
 I have already publicized the value and the treatment 
of the soybean (Soja) as a coffee substitute in my last 
publication. And all that is needed to be added is that the 
necessary coffee surrogates, such as coffees made from 
chicory, fi gs, chestnuts, beets, grape seeds, almonds, 
beechnuts, rose hips, and the various grain coffees all exceed 
real coffee in nutritional value, but none of them even 
approaches the nutritional value of soybean coffee. This is 
aside from the fact that its fl avor is the most similar to that 
of coffee, even deceivingly similar. But in order to achieve a 
full fl avor, the beans must fi rst be boiled and then roasted.
 Soy Meal [sic, Soy Milk?]: The Japanese, for whom 
the production of an artifi cial milk is especially important 
because of the lack of cow’s milk, have been using the 
soybean for this for many centuries now. The production 
occurs in the following manner: the soybeans are soaked 
for some time, boiled in the same water until they take on 
the appearance of fresh milk. Then potassium phosphate 
and sugar are added and everything is boiled until the liquid 
is similar to condensed milk. With the addition of water, a 
milk is obtained which hardly differs from cow’s milk and, 
according to Winkler, can also be used for the production of 
cheese [probably tofu].
 Koja-Mehl [sic, Soja-Mehl = Soy Meal]: Out of all of 
the most varied ways of using soybeans, the production of 
fl our is defi nitely the most important. Although this will in 
fact interest the growers in our region less, since the breaking 
down (Aufschliessen) of the protein of soybeans, without 
which all of the meals of pulses are diffi cult to digest, is 
carried out at the factory level according to several patented 
processes and cannot be carried out well on a small scale. On 
the other hand, the unprepared soy meal (Sojamehl) is very 
well suited to the production of cakes (Kakes) and sponge 
cakes.
 Oil: In general, we are not in a good position with 
plants that supply oil, and for that reason, we are in every 
respect dependent upon foreign countries, which is currently 
very perceptible. Through the importing of soybeans, a 
great need will be remedied in that respect. The profi t from 
soybeans in their homeland is still achieved in a primitive 
way, namely through pressing, while in England, it is 
carried out through extraction. Soybean oil (Sojaöl) is an 
excellent edible oil which is also suitable for artifi cial butter 
(Kunstbutter) [margarine] and the preparation of cooking fat 
(Speisefettbereitung), it yields a very good oil for burning in 
lamps (Brennöl), is also very superb for lubrication purposes 
(Schmierzwecke) as a result of its neutrality, and it also 
provides a cheap raw material for the soap maker.
 Cheese: According to “Jabe”, the preparation of this 
cheese, known as “natto” in the homeland, takes place in 
the following way: the beans are boiled for fi ve hours in a 
cooking salt solution. Then half kilo portions are wrapped 

in straw and left in a warm location for one or more days, 
during which time through the effect of some strains of 
bacteria, the mixture takes on a tough consistency combined 
with a curious odor and is ready to be enjoyed raw or for 
the preparation of soups. Another type of bean cheese 
(Bohnenkäse) called “tofu” is prepared in such a way that 
soaked soybeans are ground, extracted with water, the 
strained liquid is mixed with concentrated mother liquor 
(Mutterlauge) and the protein that precipitates out with 
this process is pressed into the shape of tablets. This bean 
cheese, which contains primarily protein substances and fat, 
must still be enjoyed on the day of its preparation, because 
otherwise it spoils.
 Sauce
 For the production of soy sauce, wheat is coarsely 
crushed and softened in steam. One fourth of the quantity 
to be used is inoculated with “koji” (a mold culture with 
rice and Aspergillus oryzae) and thereupon left to ferment. 
The other three fourths of the wheat is lightly roasted a light 
brown on iron pans and ground. The soybeans are steamed 
until soft and then coarsely pressed. When the soybean mush 
has cooled, the roasted wheat is added and the mixture is 
left to mature for three days at a temperature of 25 degrees 
[Celsius]. During this time, the mold (Aspergillus) develops 
heartily. The mixture that is prepared in this way is then 
mixed with water and cooking salt, it is placed in a tub, and 
it is stirred once a day. As a result of the salt content, the 
fermentation proceeds very slowly, the mixture becomes a 
thin fl uid (dünnfl üssig), it turns a dark brown color, and it 
takes on a very pleasant smell. Finally, the liquid is strained 
through linen pouches and the sauce is ready to be enjoyed 
(after approximately eight months).
 Soybeans as a Chocolate Substitute
 Friedrich Haberlandt already indicates that soybeans that 
are boiled, roasted, and rubbed with sugar can be used for the 
manufacturing of a cheap but still good chocolate.
 And various other types of use for the soybean will not 
be kept secret from growers with a further publication.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. As of Jan. 2019 we can fi nd no Rosenhof-
Mühlau. However Mühlau [Muehlau] is located southwest of 
Zürich / Zurich, Switzerland.
 Note 3. Twice, the author misspells Aspergillus as 
Alpergillus. Address: Rosenhof-Mühlau [Switzerland?].

468. 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 
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 
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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.

469. Takahashi, Teizô. 1918. Re: Design of koji trays. 
Letter to Dr. Charles Thom, Washington, DC, May 17. 2 p. 
Handwritten. [Eng]

• Summary: Takahashi has Dr. Thom’s letter of May 18th 
and he is very pleased to see Miss Church working on 
this problem [of how to make shoyu using koji]. If Miss 
Church comes to visit him, she should come to Rutland, 
Massachusetts (c/o Mrs. Brown); he moved there from 
Boston a little while ago.
 “I imagine that the apparatus needed for this problem 
is a wooden tray.” He sketches a three-dimensional wooden 
koji tray, 1.5 feet long, by 8-9 inches wide, by 2-3 inches 
deep, with short legs on the bottom. “This tray is used for the 
preparation of ‘kôji,’ which is mentioned in my former letter. 
Other apparatus, such as steaming, roasting and crushing, I 
suppose are easily obtained in your Bureau.” Address: 82 St. 
James Ave., Boston, Massachusetts.

470. Heinze, B. 1918. Einiges ueber die Oelbohne, ihren 
Anbau, den volkswirtschaftlichen Wert und ihre besondere 
Bedeutung als Heil- und Gewuerzpfl anze [The soybean, 
its cultivation, its economic value, and special importance 
as a medicinal- and culinary spice plant]. Heil- und 
Gewuerzpfl anzen 2(4):82-91. Oct.; 2(6):129-34. Dec. (Chem. 
Abst. 14:786). [22 ref. Ger]
• Summary: A discussion of the economic value of the 
“Chinese oilbean or soya bean” (chinesische Oelbohne oder 
Sojabohne), its culture, and special uses as a medicinal 
and aromatic plant. In the preparation of soy sauce, wheat 
and soy beans, after the addition of sodium chloride, are 
fermented by koji (rice impregnated with a culture of 
Aspergillus oryzae) for a period of 8 months to 5 years. 
The solid material is separated from the liquid. Vegetable 
cheese is prepared in a similar manner. Address: PhD, 
Bakteriologische Abteilung der agrikultur-chemischen 
Versuchstation Halle an der Saale [Germany].

471. Shih, Chi Yien. 1918. Beans and bean products. 
Shanghai, China: Soochow University Biology Dept. 13 p. 
24 cm. [Eng]
• Summary: The author’s name in pinyin is probably Shi 
Jiyan. At the head of each section, the name of each product 
or type of bean is written in Chinese characters. Contents: 
Introduction by N. Gist Gee of the Dept. of Biology, 
Soochow Univ., China.
 Note 1. Soochow, also called Su-chou (formerly 
Wuhsien) is a city in southern Kiangsu (pinyin: Jiangsu) 
province, in eastern China, on the Grand Canal. Introduction 
and names of soy beans: Classical Chinese names, colloquial 
Chinese names, Latin names, and English name (Soja bean). 
Soy beans. The food products of soy beans. Bean curd (Cc). 
Tou fu koen. Po yeh. Yu tou fu [fried tofu]. Ju fu [fermented 
tofu]. Tsao ju fu [fried fermented tofu]. Ch’ing hsien ju fu. 
Tou chiang or bean sauce. Chiang yu. Bean ferment or tou 
huang. Bean Sprouts. Bean relish or tou shih [fermented 
black soybeans]. Bean oil.
 Note 2. This is the earliest English-language document 
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seen (March 2021) that contains the term You tou fu 
(regardless of hyphenation).
 Beans (Four varieties of Phaseolus mungo var. radiatus: 
chidou = dark-red [azuki] bean, baichidou = white dark-red 
bean, lüchidou = green red bean, and lüdou = green [mung] 
bean): The food products from the green [mung] beans 
(lüdou): Bean sprouts, green bean congee or lu tou chou, 
green bean soup or lu tou tang, green bean pudding or lu tou 
kao and lu tou sha. The food products from the red [azuki] 
bean (quite similar to those made from the green [mung] 
bean): Congee, rice, pudding, tou sha.
 Hyacinth beans (Dolichos lablab; fi ve Chinese varieties 
/ names: biandou, baibiandou, qingbiandou, zibiandou, 
longzhao biandou). Asparagus beans [cowpeas] (Vigna 
catiang; four Chinese varieties / names: jiangdou, panxiang 
jiangdou, manli jiangdou, baimi jiangdou). The food 
products from Pien Tou and Chiang Tou. Medicine. Flowers 
and seeds of the Pai Pien Tou, the broad bean, windsor bean, 
or horse bean (Vicia faba); In China it has two names: (1) 
Ts’an Tou or silkworm bean, because it is harvested at the 
time the silkworm is making its cocoon; (2) Han Tou or cold 
bean, because it grows through the winter. The food products 
from Ts’an tou (broad bean): Bean shoot (tou miao), Ch’ing 
tou (as a vegetable), Ja tou (broad bean sprouts), Shien fan 
and fan bee (made from broad beans and mung beans), Tou 
sha. The section on the names of beans (p. 1) we will give 
the English name, Latin name, the classical Chinese names 
/ colloquial Chinese names, and an English translation in 
parentheses, as follows: (1) Soja bean, Glycine hispida: 
heidou / heidou (black [soy] bean), huangdou / huangdou 
(yellow bean), yangyandou / yangyandou (sheep eye bean), 
maliaodou / maliaodou (horse material / feed bean),–/ guguo 
qingdou (bone wrap green bean),–/ jiajia sandou (pod pod 
three bean), xiangsidou (mutually think bean) / xiaqngzhidou 
(fragrant branch bean),–/ bayue baidou (8th month white 
bean). Soja bean: Dolichos cultratus quedou (magpie bean) / 
equedou (chirp magpie bean). Soja bean: Phaseolus vulgaris 
baidou (white bean) / shui bai dou (water white bean),–/ 
shidou (fennel bean) (Note 3. shiluo means “fennel”),–/ 
guashudou (melon ripe bean),–/ maquedou (sparrow bean),–/ 
niuta biandou (cow tread fl at bean),–/ yadou (sprout bean),–/ 
shijia xiangdou (ten family fragrant bean),–/ xifeng qingdou 
(west wind green bean),–/ shizi hedou (persimmon pit 
bean),–/ denglongdou (lantern bean).
 Note 4. The large title “Soy Beans” at the top of this 
table, the right column which says that the English name of 
each variety is “Soja bean,” and the next 8 pages which are 
only about soy beans, strongly indicate that all the colloquial 
names in this table refer to different varieties of soy beans. 
Moreover, all these colloquial names appear again on page 3 
in a table on planting and harvest times of different varieties 
of [soy] beans. The bottom half of the colloquial names 
are probably from different parts of China, since Dr. H.T. 
Huang (a soybean expert) has never heard many of these 

colloquial names before. The most puzzling question is: 
What are Dolichos cultratus and Phaseolus vulgaris doing at 
the bottom of the “Latin name” column? Dolichos cultratus 
is not listed on either of the two comprehensive taxonomy 
databases (GRIN and ILDIS, which include all past Latin / 
scientifi c names). Phaseolus vulgaris refers to the common 
bean, such as the kidney bean, pinto bean, navy bean, frijole, 
etc.
 2. Soy beans. “They were introduced into France during 
the reign of Ch’ien Lung about 1740 A.D. by a French 
Consul; into England in 1790, into Australia in 1875, into 
Germany 1881, and 1888 into America. They were known 
here from ancient times and were mentioned in the oldest 
books Pên Ts’ao Kong Mu, which were written by the 
Emperor Shen-nung in the year 2838 B.C., and the later 
Chinese Classics.”
 Note 5. This is the earliest English-language document 
seen (March 2021) that treats Shen Nung as a real, historical 
fi gure, or that says the fi rst written record of the soybean 
appears in a book written by him. The information about 
that book is wildly inaccurate. The Bencao gangmu (The 
great pharmacopoeia), perhaps China’s most famous materia 
medica, was written by Li Shizhen (+1596). The above 
information, which is all wrong, has been cited again and 
again, down to the present day (2021), in connection with the 
supposed origin of the soybean.
 “Even during the ancient times they were considered 
by the people to be the most important of the cultivated 
leguminous plants.” Note 6. This is the earliest document 
seen (March 2021) which states, incorrectly, that the date of 
Emperor Shen-nung’s book is 2838 B.C.
 “The methods of cultivation are as follows: In general 
all of the soja beans are planted in rows along the banks 
of canals and the boundaries of the fi elds, which separate 
the fi elds of one family from those of another, except those 
which are called oil beans or Eighth month white bean and 
Water white bean. These last are planted in large fi elds. 
The oil beans are planted early in June.” The method of 
cultivation, harvest, and threshing is then described in detail. 
A table gives the time of planting and harvest for 18 varieties 
of Chinese soybeans, grouped into 6 types by planting and 
harvest dates: (1) Plant in latter part of April, harvest in 
latter part of Sept.: Heidou (black [soy] bean), huangdou 
(yellow bean), maliaodou (horse material / feed bean), guguo 
qingdou (bone wrap green bean), jiajia sandou (pod pod 
three bean), xiangzhidou (fragrant branch bean). (2) Plant 
in early part of June, harvest in middle part of Sept.: bayue 
baidou (8th month white bean), shuibaidou (water white 
bean), maquedou (sparrow bean). (3) Plant in early part of 
July, harvest in early part of Oct.: equedou (chirp magpie 
bean). niuta biandou (cow tread fl at bean), shijia xiandou 
(ten family fragrant bean), xifeng qingdou (west wind green 
bean), shizi hedou (persimmon pit bean), denglongdou 
(lantern bean). (4) Plant in early part of April, harvest in 
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early part of July: guashudou (melon ripe bean). (5) Plant 
in early part of April, harvest in latter part of July: shidou 
(fennel bean). (6) Plant in early part of April, harvest in latter 
part of June: yadou (sprout bean).
 The rest of the work concerns the food products of the 
beans, including a detailed description of how each is made.
 Note 7. This document contains the earliest date seen 
for soybeans in Australia or Oceania (1875). It is not clear 
whether or not these soybeans were cultivated in Australia; 
they may well have been. The source of these soybeans 
is unknown, as is the author’s source of information 
concerning that early introduction, 43 years before Shih 
wrote this booklet. He is the fi rst to give such an early date 
for the introduction of soybeans to Australia. Yet the date 
does not seem unreasonably early since there were 17,000 
Chinese in Australia by 1855 (see Australian Department 
of Immigration and Ethnic Affairs. 1985. “A Land of 
Immigrants”). Address: Biology Dep., Soochow Univ., 
China.

472. Shih, Chi Yien. 1918. Beans and bean products: Ju fu 
[fermented tofu], tsao ju fu [redolent tofu], chiang ju fu, ham 
ju fu, ch’ing hsien ju fu (Document part). Shanghai, China: 
Soochow University Biology Dept. 13 p. See p. 5-6. [Eng]
• Summary: (Cc) = Chinese characters inserted in text; 
pinyin romanization has been added. “Ju Fu (Cc = rufu = 
fermented + tofu): Ju Fu is made from raw Tou Fu Koen 
(Cc = sheng doufugan = raw + tofu + dry), but it is less 
compressed than Tou Fu Koen. The different kinds of Ju Fu 
are prepared by different methods.
 Chiang Ju Fu is taken as our fi rst example. A kind of 
whitish mold, which is called Chiang Hsi, is required to 
prepare Chiang Ju Fu. This mold is obtained during the 
middle of the summer in the following way:–(1) Wheat fl our 
is mixed with cold water to make slipper-shaped cakes. (2) 
Then these are put into boiling water and cooked thoroughly. 
(3) After boiling, the cakes are broken into small pieces and 
put aside in some exposed place to allow them to mold. (4) 
After about one week, the small pieces are all covered with 
mold and then they are placed in the sunshine for two days 
in order to dry them. (5) Next they are ground into powder 
which is called Chiang Hsi (Cc = jiangxi).
 “To prepare three catties of raw Tou Fu Koen requires 
six ounces of salt, four ounces of Chiang Hsi. These are 
thoroughly mixed with the Tou Fu Koen and put into an 
earthenware jar and one catty of rice wine, one catty of 
Chiang Yu [soy sauce], one catty and four ounces of sugar 
solution, (which contains one catty of water and four ounces 
of sugar), are added into the jar and it is then thoroughly 
sealed.
 “The method of sealing the jar is interesting. First a 
cloth is laid across the mouth of the jar, then large bamboo 
leaves are placed on top of this and they are bound together 
around the neck of the jar with a cord. Then mouth and neck 

of the jar are entirely covered with a sticky clay mixed with 
the fl owers of the reed to hold it together. The jar must be 
kept sealed for at least four months before its contents can be 
used for food, and if the vessel of opened before the end of 
this time the Ju Fu will spoil.
 “It is used as food throughout the year and is eaten 
without further cooking as a vegetable with soft rice.
 “It is red in color which is due to the presence of a kind 
of red rice. Three catties of Tou Fu Koen requires two ounces 
of red rice (Cc = hongqu). The price is about ten cash for a 
piece about two inches square and half an inch thick.
 “There is another way of making Chiang Ju Fu. The 
Tou Fu Koen is fi rst put on a board and allowed to mold, and 
then it is salted thoroughly and packed in an earthenware 
jar for about four or fi ve days. The Chiang Yu [soy sauce], 
sugar solution, and red rice (Cc) are added. The proportions 
of ingredients are as follows: One catty of Tou Fu Koen, two 
ounces of salt, six ounces of red wine, six ounces of Chiang 
Yu [soy sauce] and four ounces of sugar in six ounces of 
water.
 “After this, the jar is sealed and not opened for about 
four or fi ve months. It is eaten in the same way as the other 
Chiang Ju Fu, and the price is approximately the same.
 “Ham Ju Fu (Cc = nantui furu) is the Chiang Ju Fu 
which has ham mixed with it.
 “Tsao Ju Fu (Cc = zaofuru): Tsao Ju Fu us made from 
Tou Fu Koen which is fi rst allowed to mold, just as in the 
process of preparing Chiang Ju Fu in the second way. After 
molding, the cakes are thoroughly salted, using about three 
ounces of salt to one catty of Tou Fu Koen. Then they are put 
in an earthenware jar for about four days and Chiu Niang (Cc 
= jiuniang) is added to cover all of the Tou Fu Koen.
 “Chiu Niang is made from rice which is fi rst steamed 
and then poured into a big earthenware jar where it is 
allowed to cool. After this, a kind of yeast powder is added 
to the rice. Sixty seven pounds of rice requires six ounces of 
yeast powder. The two are mixed together and cold water is 
added to moisten the rice. Then a hole is made in the rice at 
the center of the jar and the rice is pressed back against the 
side of the jar. A straw cover is used to cover the mouth of 
the jar and a straw matting is wrapped around it. This is to 
keep its temperature high enough to hasten fermentation of 
the mixture. During cold weather the jar must be kept in a 
warm place. After about three days the wine collects in the 
central cavity. The fermented rice is called Chiu Niang.
 “After Chiu Niang is poured into the Tou Fu Koen, the 
jar is sealed in the same way as in the making of the Chiang 
Ju Fu. The cakes of Tsao Ju Fu can be eaten after about two 
months.
 “The price is about ten cash for one piece which is about 
the same size as that of Chiang Ju Fu.
 “Ch’ing Hsien Ju Fu (Cc = qingxian furu): This is made 
from Tou Fu which is fi rst divided into small square cakes. 
These are exposed upon matting or boards to allow them to 
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mold. After about eight or nine days a whitish mold, about 
half an inch long thoroughly covers the Tou Fu cakes. The 
cakes are fi rst salted, using about three ounces of salt to one 
catty of Tou Fu. Then they are put into a big earthenware jar 
and covered with cold water to the depth of an inch. It is not 
necessary to seal the mouth of the jar, so it is only kept free 
from the dust by being covered with a piece of cloth. After 
ten or twelve the Ch’ing Hsien Ju Fu is used in the same way 
as the Chiang Ju Fu.
 “Its price is about sixty cash for one catty.”
 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the terms “Ju Fu” or “Tsao Ju Fu” 
or “Chiang Ju Fu” or “Ham Ju Fu” or “Ch’ing Hsien Ju Fu” 
to refer to fermented tofu. Address: Biology Dep., Soochow 
Univ., China.

473. Shih, Chi Yien. 1918. Beans and bean products: Bean 
ferment or tou huang (Document part). Shanghai, China: 
Soochow University Biology Dept. 13 p. See p. 7. [Eng]
• Summary: (Cc) = Chinese characters inserted in text; 
pinyin romanization has been added. “Bean Ferment or 
Tou Huang (pinyin = douhuang = bean + yellow). This 
is the fermentation pellicle which is formed on the top of 
fermenting beans. It is largely made from the black beans. 
The method of preparation is as follows:–The black beans 
are thoroughly steamed fi rst and then spread upon matting 
and covered with the leaves of reeds just as in the process 
of preparing Tou Chiang or bean sauce. When the pellicle 
is formed on top of the beans [soybean koji] it is taken off, 
dried in the sun and then ground into powder, when it is 
ready for use.
 “The taste is sweet and cooling. It is used to combine 
with pork fat and thus is made into pills for producing fl esh.” 
Address: Biology Dep., Soochow Univ., China.

474. Product Name:  Kikko San-jirushi Sweet White Miso, 
Shoyu, and White Koji.
Manufacturer’s Name:  Hokubei Miso, Shoyu Seizo Oroshi 
Kouri (North American Mfg. Co.).
Manufacturer’s Address:  519 East 1st St., Los Angeles, 
California.  Phone: 64215.
Date of Introduction:  1919 January.
New Product–Documentation:  The Japanese American 
Directory. 1919. p. 368. Ad (¼ page). At the top of the ad 
in English: “North American Mfg. Company, 519 E. 1st 
St., Los Angeles, Cal.” Most of the ad is in Japanese. The 
three words at the end of the company’s Japanese name 
mean “Manufacturing, Wholesale, and Retail.” The large, 
central logo, a hexagon with three horizontal lines inside, 
is probably pronounced “Kikko San-jirushi.” The company 
makes high-class sweet white miso (joto shiro miso) and 
white koji (shiro koji) [as well as shoyu]. The owners are 
NISHI Isokichi and YAMASHITA Iwasuke.
 The Japanese American Directory. 1920. p. 277. Ad 

(¼ page). This is as basically the same as the one which 
appeared in 1919, except it looks very different because 
the large logo has changed. The outside is still a hexagon 
(although smaller and bolder) but inside it is the number 
“3” but having an unusual form that makes it look like a 
cross between the usual Arabic numeral “3” and a Tibetan 
character. Apparently the previous logo either belonged to 
another company or looked too Japanese.
 The Japanese American Directory. 1920. p. 296. 
Hokubei Miso, Shoyu Seizô-sho, 519 East 1st St., Los 
Angeles. Phone: 64215. Also in 1921, p. 288 (ad) and p. 
314 (directory). The directory gives the company name as 
Hokubei Miso Seizô-sho. Also in 1922, p. 315 (directory) 
and ad (¼-page, p. 321). At the top of the ad is written in 
English: “N.A. Miso Mfg. Co., 519 E. First St., Los Angeles, 
California.” In Japanese, the company’s name has changed to 
Hokubei Miso, Koji Seizô Moto Oroshiuri [Manufacturing 
and wholesale]. The word “Shoyu” no longer appears in 
the company name or in the ad, as it did in 1919-21. Also 
in 1923, p. 347 (ad; In Japanese, the company’s name has 
changed to Hokubei Miso, Koji Seizô, Tsukemono Seizô 
Oroshiuri. Tsukemono are Japanese-style pickles) and p. 355 
(directory: Hokubei Miso Seizô-sho). Also in 1924, p. 371 
(¼-page ad) and p. 394 (directory). Also in 1925, p. S-17 (½-
page horizontal ad. New name in English: “North American 
Miso M’f’g. Co.” New phone number: TUcker 4215) and 
p. S-44 (directory). Also in 1926, p. S-15 (Full-page ad. 
Name in English is now “North American Miso Mfg. Co.” 
An illustration shows a large box of dried koji (hoshi koji) 
near top center of ad) and p. S-33 (directory; Hokubei Miso 
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Seizô-sho).
 The Japanese American Directory. 1930. p. S-53. The 
company (Hokubei Miso Seizô-sho) now makes only miso. 
Phone: TUcker 4215. Also in 1932, p. 346 (directory; this 
old company has a new name: Kikko San Miso Seizô-sho. 
The address, although unchanged, is now written in English: 
“519 E. First St.” New phone: VAndike 5702). Also in 1934, 
p. 305 (directory; same company name, address and phone 
number).

475. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Sanyo Shokai [Sanyo Co.].
Manufacturer’s Address:  69 N. 5th St., Portland, Oregon.
Date of Introduction:  1919 January.
New Product–Documentation:  Ad (1/8 page) in The 
Japanese American Directory. 1919. p. 230. Sanyo Shokai, 
539 Delay St., Portland, Oregon. Phone: 1397 (written in 
Japanese characters). They make and sell shoyu, miso, and 
koji (issai seizô hanbai) plus various other non-soyfoods.

476. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Wada Miso, Koji Seizo-sho (Wada 
Miso & Koji Mfg. Co.).
Manufacturer’s Address:  1436 Cahuenga Ave., Los 
Angeles, California.  Phone: 579136.
Date of Introduction:  1919 January.
New Product–Documentation:  The Japanese American 
Directory. 1919. p. 368. Ad (1/8 page), lower right. Wada (or 
possibly Maruta) brand miso and koji. Address in Japanese: 
2436 Cahuenga, Hollywood, Los Angeles. Address in 
English: 1436 Cahuenga. Sanitary, economical, and tasty. 
The world’s best. Wada miso. Note: Subsequent ads show 
that 1436 is the correct street number.

477. Kita, Genitsu. 1919. Re: Okazaki fungus 
not suited for soy sauce production. Letter 
to Miss Margaret B. Church at Bureau of 
Chemistry, Washington, DC, March 20. 1 p. 
Handwritten. [2 ref. Eng]
• Summary: “’Okazaki fungus’ is described 
under the name of Asp. [Aspergillus] Okazaki 
in the Zentralblatt für Bakteriologie [Series] II, 
Vol. 19, p. 481-85 (1907) & I have once studied 
it (Ibid, Vol. 37, p. 441, 1913). But now I have 
no culture and it is not sold as usual ‘Tanekôji.’ I 
think you can get [it] from Dr. K. Saito.
 “I can however inform you that I have 
never heard of it applied in soy sauce making. 
According to my experience it is impossible to 
use for that purpose. Besides others it is diffi cult 
to get sound koji at fi rst. Respectfully...” 
Address: 113 Gainsboro St., Boston, 
Massachusetts.

478. 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.

479. 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.

480. Groff, Elizabeth H. 1919. Soy-sauce manufacturing in 
Kwangtung, China. Philippine J. of Science 15(3):307-16. 
Sept. [1 ref]
• Summary: Contents: Introduction. The equipment of a soy 
sauce manufacturing plant: Grounds and buildings, boiling 
shed, jars, racks, trays, baskets, covers, raw materials, 
method of mixing, boiling of beans, mixing of beans and 
[wheat] fl our, mold, method of sunning beans and fl our, fi rst 
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drawing, second drawing, third drawing, fourth 
drawing, boiling method, mixing of soy, prices 
of raw materials, Sainam soy, making soy from 
rice, soy samples and prices gathered on the 
Canton market (8 grades are described). 8 plates 
with 13 photos.
 “Soy sauce, known among the Chinese as 
Ch’au yau “drawing oil,” or pak yau, “white 
oil,” is without question the best liked and most 
widely used [of the many sauces in China]. 
Kwangtung Province [in southeast China; 
Guangdong in pinyin] is famous all over China 
for the soy sauce which it produces. Canton as 
its capital is the naturally the center of all this 
trade... Each neighborhood has its peddler who 
goes from door to door selling soy and other 
sauces. In Canton, jars of soy can always been 
seen in the making, as much of it is placed on 
the roofs to sun.
 Note 1. This is the earliest English-
language document seen (April 2012) with the 
term “soy-sauce” (regardless of hyphenation) in 
the title.
 Note 2. This is the earliest English-
language document seen (April 2012) that uses 
the term “Ch’au yau” or the term “pak yau” to 
refer to Cantonese soy sauce.”
 “Sainam, a city of about 30,000 
inhabitants, 50 miles southwest of Canton 
on the Samshui (“Three Waters”) Railway, is 
famous for the excellent quality of soy that it 
produces. The fi rst-class shops in Canton all 
have signs advertising Sainam Ch’au yau.” The 
establishments is Sainam are much larger than 
those in Canton and they have more space for 
sunning jars. There are 8 factories, all of about 
the same capacity, doing a business of over 
100,000 dollars a year.
 The manager of a large sauce-
manufacturing plant named On Shing Lung 

showed the author in detail how his soy sauce was made. The 
buildings surrounded the 4 sides of the plot with a large court 
in the center for sunning the soy sauce. A “mold room” was 
usually placed to the north so that the doors which control 
the light and ventilation, very essential to good mold growth, 
can be opened to the south and plenty of sunlight allowed to 
enter. The koji is placed in trays (typically circular bamboo 
trays 3 feet in diameter and 1.5 inches deep) on racks in the 
mold room. The brown earthenware cylindrical jars in which 
the soy sauce is fermented are about 18.5 inches deep, 19.5 
inches in diameter, and have a capacity of 180 catties (240 
lb). About 1,000 of these jars are kept in the sunning yard at 
one time, although at times only about two-thirds of them 
are in use. “The Chinese believe that the [soy sauce in the] 
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jars are greatly improved by long sunning, and when space 
permits the jars are allowed to sun in the court yard for 
months at a time.” For the jars, “Nothing is more important 
than a good cover with which to protect the sauce at night 
and when it rains. A standard conical bamboo cover, 21 
inches in diameter and 12 inches high, is used.
 The raw materials used in making soy sauce are yellow 
soy beans (grown in Ngau Chong, Manchuria), local 
wheat fl our, raw salt (from Tientsin), and water. Beans are 
measured in catties (1 catty = 1 and one-third pounds). The 
best soy beans have a thick and tough seed coat that does not 
break apart easily after the beans are boiled. “The Chinese 
consider this characteristic to be very important, for they 
wish to keep the bean as much intact as possible for the 
molding process.” After mid-November the soy sauce plants 
stop boiling soybeans and do not begin again until February.
 After the beans are boiled for 3-4 hours, they are drained 
in bamboo baskets until they are almost cold. Then 2 baskets 
at a time are poured onto a mixing board and two men 
mix the beans and fl our with their hands until each bean is 
covered with fl our. The mixture is then placed on the circular 
bamboo trays to a thickness of about 1½ inches and the hand 
is used to furrow them so they get proper ventilation. They 
trays are placed in the mold room for 1-2 weeks. Inoculation 
takes place naturally, probably by a yellow mold of the 
species Aspergillus. The undesirable black mold is Mucor. 
“The mold [koji] from 1,400 catties of beans and 1,200 
catties of [wheat] fl our is divided into 36 jars. [Note: The 
ratio of soybeans to wheat fl our by weight is 1.17 to 1]. A 
salt solution, 150 catties of water to 40 catties of salt, is then 
poured into the jars until they are full.” The jars are then 
sunned for 2 to 6 months–the longer the better. Most of the 
shops, however, make the fi rst drawing after 3-4 months. The 
sunning process results in evaporation “and three days before 
the drawing of the soy, salt solution is used again to fi ll the 
jars. The fi rst drawing is made by siphon. About 60 catties of 
the liquid are drawn off. This liquid is allowed to settle and is 
again drawn off, reducing the quantity to about 50 catties. It 
is then placed again in clean jars and allowed to sun again for 
from one to six months. Some of this soy is at times allowed 
to sun for three years, but this is too expensive and is rarely 
done commercially.” The soy from the fi rst drawing is called 
teng ch’au (“fi rst drawing”). The material that remains in the 
jar is called teng shi (“original fermented black soybeans”) 
and is sold as a separate sauce, used as the base of a number 
of different sauces or as the base for a “second drawing” i 
ch’au. For the second drawing, a salt solution of 150 catties 
of water and 30 catties of salt in now poured on the teng shi, 
or the beans which remain in the jar from the fi rst drawing. 
The jars are again placed in the sun for 1-2 months, etc. 
Third and fourth drawings can also be made. “The sunning 
methods takes so much time that many of the manufacturers 
boil the second, third, and fourth drawings instead of sunning 
them. This makes a decidedly inferior quality of soy, but it 

can be sold very cheaply.
 “After the soy is drawn from the beans, it is placed in an 
iron pan and boiled from two to four hours. The longer the 
better, but it must be boiled at the least two hours or it will 
not keep... The manufacturers never boil the fi rst drawing. 
They always sun this and sell it for their fi nest grade.
 “Mixing of soy. It is interesting to note that of the four 
drawings of soy, the only drawing that is sold as it is drawn 
is the ‘fi rst drawing.’ The others are all mixed together and 
sold under the names of the price they cost per catty. Candied 
molasses (kat shui) is added to the very cheapest soy as a 
coloring and to sweeten it.
 “Many of the village people make their own soy from 
the rice that has stuck to the bottom of the vessel in which it 
is boiled.” No soybeans are used and the result is an inferior 
grade of sauce.
 The best quality soy [sauce], called T’in teng ch’au yau 
(“best selected drawn oil”), made of the fi rst drawing and 
sunned for 4 months after drawing off, retails on the Canton 
market for “40 cents local silver per catty.” The same soy, 
sunned for only 2 months after drawing off, retails for 14 
cents per catty. Soy made of equal parts “fi rst drawing” and 
“second drawing” retails for 11 cents. Soy made of equal 
parts “fi rst drawing” and “second drawing,” but after it has 
been drawn off the beans it is not boiled or sunned, retails 
for 8 cents. This “raw drawing” is used for soups and does 
not keep longer than about a week. Soy made of a mixture 
of 25% each of “fi rst drawing,” “second drawing,” “third 
drawing,” and “fourth drawing” retails for 8 cents per catty. 
Soy made of 50% salt solution, and 50% “third drawing” and 
“fourth drawing,” and colored with candied molasses retails 
for 6 cents per catty. Soy made of 50% salt solution, and 
50% “fourth drawing,” and colored with candied molasses 
retails for 4 cents per catty. 
 Photos on unnumbered pages show: (1) The soybeans 
being boiled in an iron pan above a brick oven; a man 
is holding a strainer over the pan. (2-3) The dark mold 
fermentation room with its racks and trays. (4) Soy [sauce] 
being drawn by means of a siphon. (5) A man standing in a 
courtyard fi lled with earthenware jars, about to begin “the 
fi rst drawing of soy.” (6) A light frame used to hold the koji 
trays. (7) Bamboo baskets in which the boiled beans are 
cooled and drained. (8) A courtyard fi lled with earthenware 
jars topped with conical woven bamboo covers. (9) A court 
yard full of uncovered soy sauce jars. (10) Whole, dry soy 
beans (natural size). (11) Soy beans and fl our after 5 days 
in the mold room. (12) Circular bamboo trays. (13) Soy 
sauce ready for shipment to northern China. It is placed in 
many sealed earthenware jars, which are incased in bamboo 
holders. Address: Canton, China.

481. Thom, Charles. 1919. [The Aspergilli]. Paper presented 
before the American Bacteriological Society, Dec. 1919. 9 p. 
Handwritten. Unpublished manuscript.
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• 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.

482. Product Name:  Sweet White Miso (Shiro Miso), and 
Koji (by 1922).
Manufacturer’s Name:  Norio Co. Renamed Norio Koji, 
Miso Seizo-sho by 1922. Renamed Norio Co. by 1941.
Manufacturer’s Address:  1531 Geary St., San Francisco, 
California.  Phone: Fillmore 4368.
Date of Introduction:  1919.
New Product–Documentation:  The Japanese American 
Directory. 1922. p. 40 (directory; Norio Koji, Miso Seizô-
sho, 1531 Geary St. Phone: Fillmore 4368) and p. 41 (1/8-
page ad, lower left. Norio Shokai, 1531 Geary St. Same 
phone. Making shiro miso (sweet white miso), koji, and 
Sakura Miso {probably a red rice miso}. Logo: The character 
for 10,000 in a circle, probably pronounced “Maruman”). 
Note: In 1921 Maruman Miso was at this address and phone 
number.
 Note: In the San Francisco City Directories (all English), 
1917-1930, there is no listing for Norio Co. or anything like 
it except a 1930 listing for Norio Sadaichi rice dealers.
 The Japanese American Directory. 1923. p. 60 
(directory). Also in 1924, p. 58 (directory). 
 Also in 1925, p. N-17 (directory) and p. N-17 (¼-page 
ad; at the top part of this ad is written in English: “Norio 
& Co., 1531 Geary St., San Francisco, Calif.” About 
half of the ad is in Japanese characters: Norio Koji, Miso 
Seizô-sho, 1531 Geary St., Phone: Fillmore 4368. Maker, 
wholesaler, and retailer of koji, shiro miso, and Sakura Miso. 
Illustrations show a box of the company’s koji, and one keg 
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of miso stacked atop two others, side by side). Also in 1926, 
p. N-22 (directory). 
 Also in 1930, p. 15 (1/3-page ad, very similar to that 
in 1925 but larger. Address: 1531 Geary St., San Francisco. 
Phone: FIllmore 4368. They make koji, sweet white miso 
(shiro miso), sakura? miso. Manufacturing, wholesaling, 
and retailing. Illustrations show: A box of dried koji {hoshi-
koji; high quality}. Three tubs of miso) and p. 18 (directory; 
gives the company name as Norio Koji, Miso Seizô-sho, in 
characters). Also in 1932, p. 17 (directory). Also in 1934, p. 
20. Also in 1936, p. 34 (directory; the company name is still 
Norio Koji, Miso Seizô-sho. But the address is now 1532 
Post St. The phone is still Fillmore 4368). Also in 1937, p. 8 
Also in 1938, p. 8. Also in 1939, p. 7. Also in 1940, p. 7.
 The Japanese American Directory. 1941. p. 7. Listed 
in the category “Food Products Manufacturers.” Norio Koji 
Miso Seizô-sho (Norio Co.), 1532 Post St., San Francisco, 
California. Phone: FIllmore 4368. Also listed in the 1942 
Directory. Norio Shoten (Norio Co.), 1534 Post St. Phone: 
FIllmore 5368.
 Ad (¼ page) in Nichi Bei Times. 1948. Evacuation- 
Resettlement Report. Directory of manufacturers, p. 145 (top 
right). “Norio Company. 1532-4 Post St., San Francisco, 
Calif. Phone: WEst 1-8672. They make Maruman brand 
miso and koji. Entry in Nichi Bei Times. 1948. Evacuation-
Resettlement Report. Directory, p. 5 (top left). In Japanese: 
Norio Miso Seizôsho. In English: Norio Co., 1532-4 Post St., 

San Francisco, California. Phone: WE. 1-8672.
 Hokubei Mainichi Year Book. 1951, p. 
9. Ad (½ page, vertical). Top 1/3 of the ad is in 
English. “Norio Company, 1532-34 Polk St., San 
Francisco 9, Calif. Tel. WEst 1-8672. Soy bean 
products.” Below that is the large “Maruman” 
logo. In Japanese: Maker and wholesaler of 
Maruman brand miso and koji. Also sells 
soybeans and nigari. Directory entry, under “Food 
Products: Wholesalers” (p. 37), and under “Food 
Products” (p. 38). Norio Miso Tofu Seizô-sho 
(Norio Co.), 1534 Post St., WE 1-8672. Note that 
they now make tofu!
 Nichi-Bei Jiji Jushoroku [Japanese 
American Times Directory]. 1952, p. 16. Under 
“Food Products; Grocers-Whsle.” In Japanese: 
Norio Miso Tofu Seizô-sho. In English: Norio 
Co., 1532 Post St., San Francisco. Phone: WE 
1-8672. Ad (¼ page), p. 21. Top 1/3 of ad is in 
English. Norio Company, 1532-34 Post St., San 
Francisco. Phone: WEst 1-8672. In Japanese: 
Maruman brand. Miso koji seizô [manufacturing]. 
Note: Do they make both tofu and koji?
 Hokubei Mainichi Nenkan (Year Book). 
1970. Page 11. Half-page vertical ad. Address 
has expanded to 1532-34 Post St., San Francisco 
9, Calif. Phone: 931-8672. “Soy bean products” 
(in English). Their large logo is still Maruman, 

with the character Man (meaning ten thousand) inside a bold 
circle. The bottom half of the ad (in Japanese) states that 
they make and sell (wholesale) Maruman brand miso and 
koji. They also sell tofu and agé. Directory entry, p. 37 under 
“Food Products.” Norio miso tofu seizô-sho [Norio, maker of 
miso and tofu].
 B.W. 1971. East West Journal. 1(14):6. Arikawa. 1982, 
personal communication; Shurtleff & Aoyagi. 1983. The 
Book of Miso. 2nd ed. p. 234. The second earliest know 
miso company in the continental USA was started in 1919 by 
Mr. Masaichi Norio. He made only shiro miso and exported 
most of it to Hawaii (Based on two interviews with Mr. 
Arikawa, former owner of the Norio Co.; He still lives in San 
Francisco. Phone: 415-387-7217). Note: Even though the 
company may have “started” in 1919, it was not listed in any 
directory seen until 1922.
 Talk with Mr. Arikawa. 1989. Dec. 6. The company 
started on Geary St., then moved to 1532 Post St. before 
1930. The owner bought the company of a competitor at that 
address on Post street [probably Kanedai Koji Miso Co. at 
1534 Post St.] and merged the two companies.

483. Mattei, G.E. 1919. La soja ed i suoi prodotti [The 
soybean and its products]. Bollettino di Studi ed Informazioni 
del Regio Giardino Coloniale di Palermo 5(1/2):1-34. [40 
ref. Ita]
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• Summary: This article contains one of the best histories 
seen to date of the soybean in Italy, from 1760 to 1813.
 Contents: Brief history of the soybean. History of its 
taxonomic classifi cation. Botanical description of the wild 
and domestic soybean. Varieties. Introduction of the soybean 
to Europe (especially France and Italy). The question of the 
root nodule bacteria. Cultural requirements. Importance / 
value of the production. Utilization of the seeds. Soy fl our 
(Farina di soja). Soymilk (latte di soja). Soy cheese [tofu] 
(formaggio di soja). Soy oil (olio di soja). Soy cakes (panelli 
di soja). Other Japanese preparations: Miso, shoyu, koji. 
Opportunities for soybean cultivation in Italy. Results of 
cultural trials at the Colonial Garden (Giardino Coloniale) in 
Italy.
 “Introduction of the soybean into Europe: The soybean 
(La Soja) was long confi ned to East Asia, and it is only 
towards the 17th century that it appears in the Indian 
Archipelago; in fact, if it had existed in the Pacifi c islands 
at the time of Cook’s voyage, Forster surely would have 
reported it. Its introduction to the East Indies is even more 
recent. Roxburgh mentions its cultivation in the Botanical 
Gardens of Calcutta from seeds acquired from the Moluccas, 
in 1798. On the other hand, as Alphonse de Candolle 
observes, if its cultivation were ages-old, it would have 
spread long ago toward the West to Syria and Egypt, which 
did not occur.
 “Its introduction to France is said to date back to 
1739, when certain missionaries sent soybean seeds, from 
China, to the Jardin des Plantes in Paris: the uncertainty 
however arises as to whether, even before this time, it was 
cultivated in Europe, since, as Saccardo points out, it appears 
that essays (saggi) on the plant exist in the Herbarium of 
Bartolomeo Martini of Verona, Italy, written (composto) in 
1701.
 “In any event, concerning France, the soybean is 
reported as being grown extensively in about 1821 at 
Champ-Rond near Etampes; it seems, however, that 
subsequently its cultivation was nearly lost; in fact, 
Lachaume, in the Revue Horticole of 1857 [pages 568-70. 
Nov. 16], reports it as a new introduction, thanks to the 
French Consul in Shanghai, and he describes and illustrates 
it.
 “As for Italy, Pinolini [1905] dates the soybean to 1848 
[sic, 1840]. It is possible that its cultivation as an agricultural 
plant began to spread from that date, but the existence of 
the soybean in Italy antedates this date by at least a century. 
Saccardo says in fact: ‘cultivated since the mid-18th century, 
and at times extensively, as in the Treviso region.’
 “With the existence, as I have stated, of essays on 
the soybean in the Herbarium of Bartolomeo Martini of 
Verona, an herbarium written in 1701, one might suspect 
that from that time the soybean was being cultivated in the 
Verona region; but who could have brought the seeds? And 
if this were the case, why do we not fi nd any reports of it 

in somewhat later authors? Or was the above-mentioned 
essay brought directly from the Orient. It should be noted 
that Kaempfer’s voyage to Japan dates to 1690, and we 
have the fi rst accurate reports on the soybean in 1712 with 
Kaempfer’s own publication. Should we perhaps believe 
that some study, brought back by Kaempfer, was given to 
Martini? He might have obtained it from Zannichelli who, as 
Targioni-Tozzetti relates, in the life of Micheli, carried on a 
correspondence with Martini himself? Assuredly Kaempfer 
had to regard a plant which is used for so many purposes in 
Japan as important and it is possible he brought back essays 
about it, and perhaps even seeds.
 “In any event, the Jardin des Plantes in Paris, after 
1739, must have distributed seeds to various botanical 
institutions, including Italian. In fact, from the old Catalogs 
(Cataloghi) of the fi rst Italian botanical gardens and from 
the pertinent Index seminum, we see that in the second half 
of the 18th century, the soybean is being cultivated almost 
everywhere: in 1760 Allioni mentions its cultivation in the 
Botanical Gardens of Turin; in 1780 Abbot (l’Abate) Farsetti 
introduced it to his Santa Maria di Sala garden near Venice; 
in 1785 Scopoli mentions it in Pavia; in 1787 Guatteri 
records it in Parma; in 1790, with the Botanical Gardens 
barely established, Tineo was cultivating it in Palermo, as 
results [show] from the Catalogue published in precisely 
that year; in 1793 Zuccagni refers to it in Florence; in 1798 
Durazzo had introduced it into his garden Dello Zerbino near 
Genoa; in 1801 Tilli mentions it in Pisa; in 1805 Graefer 
refers to it in Caserta; in 1807 Arduino introduced it to the 
Agricultural Gardens (Orto Agrario) of Padua; in 1811 
Fabriani refers to it in Modena; in 1813 Tenora points it out 
in Naples, and the same may be said for other more recent 
reports. From this we see that, at the end of the 18th century, 
the soybean was already cultivated throughout Italy, not for 
agricultural but for scientifi c purposes, that is, in Botanical 
Gardens.
 “Perhaps this information escaped those, like Pinolini, 
who did research on the soybean as an agricultural plant 
because, in all works dealing with plants cultivated at that 
time, the soybean is found under the name of Dolichos soja, 
the generic name Soja, of Moench or Savi, not yet having 
been adopted.”
 In 1918 a soybean cultural trial was conducted at the 
Colonial Garden, Palermo, on a plot of 350 square meters; 
smaller experiments had been conducted in previous years. A 
variety was chosen which had almost spherical seed and was 
greenish yellow in color. The seeds were planted on March 
29, in furrows at a spacing of 30 x 40 cm.; they germinated 
regularly about 10 days later. The plants were hoed twice to 
reduce weeds and irrigated eight times from the end of May 
until the end of August. Flowering began in early July and 
the seed was harvested on Nov. 15. The entire vegetative 
period was, therefore, 7½ months. The plants reached an 
average height of 90 cm. Their growth was luxuriant and 
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there was a normal development of nodules on the roots. 
From this plot of 350 square meters, 51 kg of clean seed was 
harvested; this corresponds to a yield of about 1,450 kg/ha, 
which is considered quite satisfactory and could be increased 
by manuring. The beans, when cooked in different ways, 
were found to have an agreeable taste.
 Talk with Ted Hymowitz, soybean geneticist, Univ. 
of Illinois. 2003. Aug. 18. Caution! It is not clear whether 
the early dates for soybean in Italy in this article are based 
on herbarium specimens or living plants. With herbarium 
specimens, it is easy to make errors.
 Note 1. This document contains the earliest solid dates 
and the second earliest overall dates seen for soybeans in 
Italy, or the cultivation of soybeans in Italy (1760). The 
source of these soybeans is unknown. Yet note that the 
earliest possible date that the soybean was cultivated in 
France was about 1740. Perhaps there was some connection 
between the earliest possible soybean cultivation in France 
and in Italy.
 Note 2. This is the earliest Italian-language document 
seen (April 2013) that uses the term formaggio di soja to 
refer to tofu.
 Note 3. This is the earliest Italian-language document 
seen (Jan. 2019) that uses the term Farina di soja (regardless 
of capitalization) to refer to soy fl our.
 Note 4. This article was reprinted in the Nov. 1991 issue 
of Il Giornale della Soia (p. 11-16). Address: Prof., Royal 
Botanical Garden (R. [Regio] Orto Botanico), Palermo, Italy.

484. Product Name:  Hishinaka-jirushi Miso, and Koji.
Manufacturer’s Name:  Nakamura Miso Seizo-sho 
(Nakamura Miso Mfg. Co.).
Manufacturer’s Address:  306 North Ave. 22, Los Angeles, 
California.  Phone: 31422.
Date of Introduction:  1920 January.
New Product–Documentation:   The Japanese American 
Directory. 1920. p. 295. Ad (1/8) page in lower left. The 
company name and address are written in English near 
the top of the ad. But about 85% of the ad is in Japanese. 
Hishinaka-jirushi brand miso and dried koji for easy long 
distance shipping. Also in 1920, p. 296. Directory entry gives 
same information as above. Also in 1921, p. 314 (directory 
and 1/8 page ad). Also in 1922, p. 315 (directory) and p. 329 
(1/8 page ad). 
 Also in 1923, p. 347 (ad) and p. 355 (directory). Also in 
1924, p. 394 (directory; new phone number: Capital 1971) 
and p. 394 (¼-page ad). Also in 1925, p. S-44 (directory) and 
p, S-49 (1/8 page Ad). Also in 1926, p. S-35 (directory) and 
p. S-71 (1/8-page ad).
 Ad (1/8 page) in The Japanese American Directory. 
1930. p. S-30. The address is still 306 North Ave. 22, Los 
Angeles, California. Phone: CApitol 1971. Owner: Mr. 
Kentaro Nakamura. You don’t need moto! (Moto wa irazu). 
(Note: “Moto” is the “mash” made from rice koji that is 
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used to make saké. If you have koji, you can make your own 
moto, from which you can make sake). Miso, koji, Japanese-
style pickles (tsukemono). Manufacturer and wholesaler 
(Seizô oroshi-sho). The directory entry (p. S-53) contains the 
same name, address, and phone number.
 Also in 1932. p. 346 (directory; new phone: CApital 
3949). Also in 1934, p. 305. Address is now written (in 
English): 306 N. 22nd Ave. Also in 1936, p. 374 (directory). 
Also in 1937, p. 320. Also in 1938, p. 348. Also in 1939, 
p. 327. The company name is given. But surprisingly, no 
address or phone number are given.
 The Japanese American Directory. 1940. p. 326-27. 
Listed in the category “Foodstuff Factory.” Unlike all other 
companies in this category, no street address or phone 
number is given. Also in 1941, p. 328; again no street 
address or phone number is given. Nakamura Miso Seizô-
sho (Nakamura Miso Mfg.).

485. Product Name:  Koji.
Manufacturer’s Name:  Watanabe Koji Seizo-sho 
[Watanabe Koji Manufacturing Co.].
Manufacturer’s Address:  427½ North St., Sacramento, 
California.  Phone: Main 2933J.
Date of Introduction:  1920 January.
New Product–Documentation:  The Japanese American 
Directory. 1920. p. 154.

486. Product Name:  [Yamaizumi Sweet White Miso, Fresh 
Koji, Dried Koji].
Foreign Name:  Yamaizumi Shiromiso, Nama Koji, Hoshi 

Koji.
Manufacturer’s Name:  Yamaizumi Miso Seizo-sho.
Manufacturer’s Address:  1436 Cahuenga Ave., Los 
Angeles, California.
Date of Introduction:  1920 January.
New Product–Documentation:  The Japanese American 
Directory. 1920. p. 277. Ad (¼ page, top right). At the 
top center of this ad is the large, bold Yamaizumi logo–a 
mountain over the character for “spring” (a source of water). 
Only the address is written in English: 1436 Cahuenga Ave., 
Los Angeles, Calif. They make shiro miso, fresh koji, and 
dried koji. Same ad in 1921, p. 305. Also is 1921 directory, p. 
314. Their fi rst phone: 579136. Also in 1922, p. 303 (ad) and 
p. 315 (directory). Also in 1923, p. 334 (ad, ¼-page bottom 
left) and p. 355 (directory; The company is at the same 
address but in Hollywood instead of Los Angeles. The new 
phone number: Holly 3036).
 Note 1. In 1900, the area named Hollywood today 
was called “Cahuenga.” Note 2. In 1903 Hollywood 
was incorporated as a municipality. Also in 1924, p. 394 
(directory. New phone number in Hollywood: 433666).
 Also in 1925, p. S-44 (directory, New phone number: 
HEmpstead 3666) and p. S-110 (directory, Yamaizumi Miso 
Shoyu Seizô-sho, 1436 Cahuenga Ave., Hollywood. Phone: 
HEmpstead 3666) and p. S-234 (¼-page ad). Shiro miso, 
Kyushu-zuke, nama (fresh) koji and hoshi (dried) koji.
 Also in 1926, p. S-35 (directory) and p. S-75 (¼-page 
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ad).
 Ad (¼ page) in The Japanese American Directory. 1930. 
p. S-41. Yamaizumi Miso, Shoyu Seizô-sho is located at 
1506 Fishburn St., City Terrace, Los Angeles, California. 
A large illustration shows the company logo. The source of 
the Yamaizumi brand (Seizô hanbai moto). There follows a 
poetic message in Japanese: Like a mountain spring, daily 
spring out our highly acclaimed sweet white miso (shiro 
miso), shoyu, chop suey sauce, koji, Kanro (sweet) Koji, and 
Japanese-style Kyushu pickles (Kyushu-zuke). The directory 
entry (p. S-53) contains the same name, address, and 
phone number. Note 3. City Terrace is about 3 miles east of 
downtown Los Angeles, near today’s USC Medical Center.
 Also in 1932, p. 346 (directory; name is given as 
Yamaizumi Miso Seizô-sho. New phone number: ANgelus 
6336). Note 4. The word “Shoyu” is no longer in the 
company name; they apparently no longer make shoyu. 
However, the use of a shorter company name in the directory 
than in the ad may refl ect space limitations in the free 
directory.
 Also in 1934, p. 395 (directory; Company name given in 
Japanese as Yamaizumi Miso Seizô-sho) and p. 297. Ad (1/8 
page). Yamaizumi Miso Shoyu Seizô-sho. Note 5. In the ad 
only “Shoyu” is back in the company name. 1532 Fishburn 
St., City Terrace, Los Angeles. Phone: ANgelus 6336. Also 
in 1936, p. 374 (directory; Yamaizumi Miso Seizô-sho) and 
p. 375 (¼-page ad; company name: Yamaizumi Miso, Koji 
Seizô-sho). Also in 1937, p. 320. Also in 1938, p. 348. Also 
in 1939, p. 339.
 The Japanese American Directory. 1940. p. 326-27. 
Listed in the category “Foodstuff Factory.” Yamaizumi Miso 
Seizô-sho (Yamaizumi Miso Koji Mfg. Co.), 1532 Fishburn 
Ter., Los Angeles, California. Phone: ANgelus 6336. The 
address has changed, but not the phone number. Also in 
1941, p. 328.
 Nichi-Bei Jiji Jushoroku [Japanese American Times 
Directory]. 1952, p. 310. Under “Food Manufacturers.” 
In Japanese: Yamaizumi Miso Seizô-sho. In English: 
Yamaizumi Miso & Koji Mfg. Co., 1532 Fishburn Ave., Los 
Angeles. Phone: AN. 5035.
 Shurtleff & Aoyagi. 1983. The Book of Miso. 2nd ed. p. 
234. (Based on an interview with Noritoshi Kanai, president 
of Miyako Oriental Foods). The company started in 1948 
under the direction of Mr. Nagai, a craftsman from Fukuoka, 
Japan. During the 1960s their business declined, and in 1972 
they started repacking Marufuku-brand miso imported from 
the American-Hawaiian Soy Company in Honolulu, and 
selling it in America under the Yamaizumi brand. In 1975 
Miyako Oriental Foods bought the rights to the Yamaizumi 
brand from Mrs. Nagai and the Yamaizumi company ceased 
operations.
 Note 6. This is the earliest record seen (April 2021) 
related to Miyako Oriental Foods.
 Miyako Oriental Foods website. 2012. April 22. Under 

“Yamaizumi brand” we read: “Yamaizumi was the miso 
brand for the Los Angeles area since the early 1900’s [since 
at least 1920; see above]. It was produced in the Boyle 
Heights area. Like Kanemasa, it survived the hardships 
during the second World War. And in the 1970’s, Miyako 
Oriental Food also purchased this business to preserve and 
continue the tradition of the Yamaizumi brand.” Only Shiro 
Miso is made now in both food service and retail sizes.

487. U.S. Department of the Interior, Census Offi ce. 1920. 
Jokichi Takamine, Jr., his wife Hilda, and their family in the 
1920 U.S. Census in Clifton, Passaic County, New Jersey. 
Washington, DC. Jan. 13.
• Summary: They live at 189 Second St., the 219th house 
and the 176th family enumerated by this census taker.
 Jokichi Takamine, Jr., head of household, male, 
Japanese, age 31, married, born in Japan. Occupation: 
Owner, the Chemical Laboratory. Father born in Japan. 
Mother born in Louisiana.
 Hilda I. Takamine, his wife, age 22. Born in New York.
 Stella Antal is their servant, white, female, age 23, 
single. Born in Budapest, Hungary (Magyar). Both her 
parents born in Hungary.

488. Church, Margaret B. 1920. Laboratory experiments on 
the manufacture of Chinese ang-khak in the United States. J. 
of Industrial and Engineering Chemistry 12(1):45-46. Jan. [7 
ref]
• Summary: This important article begins: “Chinese red 
rice, or ang-khak (ang-quac) (Footnote: See Lafar 1906) 
is produced by means of a noteworthy fungus, Monascus 
purpureus Went. Red rice evidently originated in one of the 
provinces of China and even to-day may be procured only 
in certain localities of that country. It is well adapted to its 
special use, the coloring of food products, such as Chinese 
cheese, because of its property of breaking into fi ne particles 
when rubbed or brought into contact with water solutions. 
The Chinese have been very secretive concerning the 
preparation of red rice, and the literature contains only the 
following facts on the subject.” These are vague.
 “Not withstanding the competing organisms, Monascus 
purpureus has always been successfully isolated from 
Chinese red cheese which are colored with red rice.”
 Dr. Church obtained two strains of Monascus purpureus 
from silage, sent to her by A.R. Lamb of Iowa State College. 
Four more strains of Monascus purpureus “were secured 
from Chinese products, three from the superfi cial red 
coloring on soy bean cheeses and one from red rice.”
 In Dec. 1917, laboratory experiments with the pure 
culture manufacture of red rice were begun. Strain E of the 
mold, which came from “Chinese soy cheese,” resulted in 
more promising material.
 The laboratory products developed by Church “were 
compared with a sample of red rice collected in China by 
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Dr. Yamei Kin,” a Chinese woman doctor, working for the 
USDA Bureau of Chemistry.
 Note 1. This is the earliest English-language document 
seen (Oct. 2011) that uses the terms “Chinese cheese” or 
“Chinese red cheeses” (or “Chinese red cheese”) or “soy 
cheese” or “Chinese soy cheese” to refer to fermented tofu.
 Note 2. This is the earliest English-language document 
seen (Oct. 2011) which mentions the mold Monascus 
purpureus in connection with fermented tofu or which states 
that this species of mold is the cause of the red color in red 
fermented tofu.
 Note 3. The author worked with Dr. Charles Thom. This 
was a study of the Monascus fermentation of rice to produce 
ang khak or red rice, which was used to color various foods 
such as fermented tofu, red rice wine, or roast meat. The 
purpose of the investigation was to determine the cause of 
the red pigment in commercial ang khak.
 Note 4. This is the earliest study seen (Feb. 2007) of a 
fermented food published by a USDA researcher.
 Note 5. This is the earliest document seen (Feb. 2007) 
published in the Western World that mentions “ang-khak” or 
“Chinese red rice” or “red rice.”
 Dr. Church discovered the production of the red color 
in rice to be caused by a mold, Monascus purpureus Went. 
Not all strains of this mold are adapted to the production of 
red rice. She demonstrated that the rice moisture level had to 
be at 25% or lower to get good pigment formation. Address: 
Bureau of Chemistry, U.S. Department of Agriculture, 
Washington, DC.

489. Church, Margaret B. 1920. Re: Request for information 
on and samples of fermented foods in China. Summary of 
research on these foods in the USA. Letter to Dr. Y.S. Djang, 
Chichi Industrial Inst., Tientsin, China, April 6. 2 p. Typed, 
without signature (carbon copy).
• Summary: Church was given Dr. Djang’s name by Carl 
Fellers, who is presently a member of her Bureau and 
stationed in San Francisco, California. “We are studying 
in this offi ce food products produced from soy beans by 
controlled fermentation processes, and also red rice (ang-
kak). As it happens we have studied the Japanese process 
of making soy sauce most specifi cally.” Church requests 
samples of Chinese soy sauce not found on the U.S. market, 
“or sauce fl avored with decoctions of such things as Perilla 
or Ceirela... We are interested in knowing to what extent 
sweetening such as molasses, caramel or sugar is used in 
Chinese soy sauce. Is the practice of sweetening soy sauce 
local, or confi ned to broad areas as southern China and not 
Central China?”
 Note: This is the earliest document seen (April 2012) 
that contains the term “Chinese soy sauce.”
 “At times we have attempted to make fermented bean 
cheese. It would be of value to us if you could send us 
one or more of those little to-fu cheeses as they might be 

secured in the middle of the process, when they are covered 
with an inch or so of white mold...” Address: Microanalyst 
[Biological Laboratory, Bureau of Chemistry, USDA, 
Washington, DC].

490. 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]
• 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.

491. Two exterior views of the Takamine Laboratory in 
Clifton, New Jersey (Photograph). 1920. Undated.
• Summary:  See next page. The date and place of these two 
photos are unknown. In the 1st photo, the signs along the 
ridge / peak of the roof and on the elevated water tank both 
appear to read: “Takamine Laboratory Inc.” The lab was not 
constructed until about 1920. Takamine’s fi rst company in 
Peoria, Illinois, in 1891 was “Takamine Ferment Co.”
 The 2nd photo is taken from the other side of the 
building. Look carefully at the sign along the ridge of the 
roof behind the “cupola” on the right front building. The 
words “Laboratory Inc.” are visible. The entire sign probably 
says “Takamine Laboratory Inc.”
 Sent by and reprinted with permission from Kanazawa 
Furusato Ijinkan (Great People of Kanazawa Memorial 
Museum) in Kanazawa, Japan.

492. Interior of the Takamine Laboratory built in Clifton, 
New Jersey (Photograph). 1920? Undated.
• Summary:  See page after next. Sent by and reprinted with 
permission from Kanazawa Furusato Ijinkan (Great People 
of Kanazawa Memorial Museum) in Kanazawa, Japan.

493. Thom, C. 1920? Utilization of molds in certain foods. 9 
p. Undated. Unpublished typescript.
• Summary: “Here is some soy sauce in a bottle–this was 
made between January and October 1920 in Washington, 
DC, by the Department of Agriculture.” Describes how soy 
sauce is made and its microbiology. Also discusses miso 
(red and white), grey-white or red Chinese cheeses based 
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on soybean curd (made by ripening with a mold and then 
brining; in Foo-chow is made a red vegetable dye–made 
from ang-quac or red rice made with the red mold Monascus 
purpureus), katsuobushi. Address: USDA Bureau of 
Chemistry, Washington, DC.

494. Product Name:  Koji, Miso.
Manufacturer’s Name:  Shiro Koji, Miso Seizo-sho. 
Renamed Arada Miso oyobi Koji Seizo-sho in 1923.
Manufacturer’s Address:  922 G St., Fresno, California.  
Phone: 2797R.
Date of Introduction:  1921 January.
New Product–Documentation:  The Japanese American 
Directory. 1921. p. 231. Also in 1921, p. 234. Ad (1/8 page). 
In addition to the basic information given above, states that 
the owner is Mr. Arada. Also in 1922, p. 226 (directory) and 
p. 228 (Ad). Also in 1923 directory, p. 262. The company 
now has a new name: Arada Miso Oyobi Koji Seizô-sho 
(Arada Miso and Koji Manufacturing Co.).
 Also in 1924, p. 277 (ad; The company name is now 

Shiro-miso, Koji Seizô-sho, at 923 G. St. Owner: Mr. 
Arada. Phone: 2707R). and p. 281 (directory; the company 
name here is the same as it was in 1923!). Also in 1925, p. 
N-261 (directory and 1/8 page ad). Also in 1926, p. N-256 
(directory; new phone number 2797R) and p. N-256 (1/8-
page ad; Shiro-miso, Koji Seizô-sho. Phone: 2797R).
 The Japanese American Directory. 1930. p. 264. Arada 
Miso Koji Seizô-sho, at 923 G St., Fresno, California. 
Phone: 2-4388. Also in 1932, p. 257 (directory; new phone 
number: 2-4388). Also in 1934, p. 239. Also in 1936, p. 286 
(directory).

495. 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 
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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.

496. Muhse, Effi e Funk. 1921. The soy bean in Chinese 
cookery. Good Health (Battle Creek, Michigan) 56(3):108-
114. March.
• Summary: Contents: Introduction. Sprouted seeds. Bean 
oil. Soy sauce. Bean curd.
 “Sprouted seeds: Beans, along with other sprouted 
cereals, such as peas, wheat and barley, are on sale in the 
shops and market stalls, practically regardless of the season. 
Beans with sprouts an inch long or more are seen heaped 
high on bamboo trays. They are sold by the catty (one and 
one-third pounds) for from 3 to 6 coppers (Mex.).”
 “The method of producing bean sprouts is thus described 

by a native. ‘Soak some beans in water in a fl at dish. Spread 
the beans out: do not let one cover another. Cover with a 
piece of wet cloth and water every morning. The sprouts will 
appear in [?] nights. They are ready to eat when they are two 
inches long.’”
 Bean curd: Describes how bean curd is made in a 
commercial shop. In a large room, soy beans were soaked 
in water in large vats over night. “Close at hand was a stone 
mill consisting of two circular stones, each about 6 inches 
thick, and about 18 inches in diameter. The stones were 
securely placed over a drain, and high enough to allow a 
vat to be pushed in, or drawn from under. The upper stone 
was moved to and fro, in partial revolutions, by means of 
a bamboo shaft, one end inserted in the stone’s center and 
the other in the ceiling timbers. Two men kept the mill in 
constant motion, each with his arm through a sling fastened 
to the shaft. The upper stone had a hole about 4 inches 
across, into which at every second revolution one man 
poured a half pint of beans and water, which he dipped with 
clock-like regularity from the vat of soaking beans.
 “And into the vat beneath oozed from the edges of the 
mill a milky, crushed mass. A strong cloth, pocketing down 
into the vat, was securely tied about the vat’s rim; and when 
the grinding ceased, the vat was drawn from under the mill, 
the cloth twisted into a bag, through which all the contents 
possible were pressed by means of a crescent-shaped, 
concave wooden paddle. The mass in the cloth was washed 
out and pressed a second time, and the water from even a 
third pressing served as that in which to start the next beans 
soaking. The waste, which was principally hulls, was placed 
in a bin in the court, where it was carried away, presumably 
to be used as fertilizer in the truck gardens round about 
the city. On the side of the room opposite the mill was a 
typical, native brick stove, with three fi re-holes, on which 
rested metal basins about two feet in diameter and 14 inches 
deep. Into these the creamy mass obtained from the fi rst and 
second pressings was poured, and carefully stirred during 
the boiling. The boiling fi nished, it was poured into a vat and 
white powder added to coagulate the mass, after which the 
whey was dipped off, Whether this latter found a further use 
was not ascertained, but it is a truth that nothing in China 
goes to waste. The curd was then ready for the molds and 
pressure.
 “I have spoken of the white powder that was added to 
coagulate the boiled mass. In nearly every factory one would 
see a basket sitting about, holding four or fi ve pounds of it, 
sometimes in lumps, sometimes in powdered form... I had 
the characters put on paper at two different factories, and 
always ‘plaster of paris’ was the translation by anyone asked 
about the matter, even an English chemist who was asked to 
verify it.” Note: It was calcium sulfate.
 The fi nal process of changing the coagulated mass 
into products for the sales counter was very interesting, 
particularly since the workmen were so patient and so 
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adept in every movement. The bulk of it was molded into 
masses about 3 inches thick and 16 inches square. A square 
wooden frame of these dimensions was laid on a slat base, 
and diagonally across the frame a large square of cloth was 
spread. The requisite amount of coagulate was poured into 
the cloth, the corners of which were folded over. Another 
frame with a bamboo slat base was then superimposed upon 
the one just fi lled, another and another, till possibly a dozen 
or more stood [?] in a pile; and on the top were placed large 
weights.”
 “Merchants doubtless study their localities and adapt 
their products to the buying power and preferences of their 
customers; one merchant seemed to have a brisk daily, trade 
in tiny raw, as well as fried, cubes which sold to children for 
a “cash” (about 1-17th of a cent) apiece.
 In the photographs note the pile of little squares–thin 
bean-curd wafers about 10 inches across. They were made 
by a pressure method very similar to that by which the large 
masses were made. Over a mold 10 inches square was laid 
crosswise a cloth about the size of a man’s handkerchief. 
On this a spoonful of coagulate [curds] was spread out and 
the cloth folded over. Another cloth was laid on, fi lled, and 
folded, and so on without limit, or until the mold was fi lled. 
They were then put under pressure, and in due time the 
reverse process was again patiently gone through with, and 
the wafers laid out in a pile. Eight such wafers weigh a catty, 
and sell two for a copper.
 “In each bean-curd establishment visited there was work 
for seven persons, usually all men, besides the man who 
carried away the waste–the salesman, who also attended to 
the cutting of the curd; three men who coagulated and placed 
in the molds; one at the stove and bellows, who also attended 
to the boiling; and two at the water mill. The workmen in the 
Shanghai factories, I was told, usually came from the country 
villages and did not bring along their families. For their 
services they received a monthly wage of from four to fi ve 
dollars (Mex.), a place to sleep, and their food. The bean-
curd establishments are typical of industrial development in 
China. The master and workmen, right there in a little shop, 
carry to completion the process of manufacture from the raw 
material to the fi nished product, and from the shop sell the 
product direct to customers. Fresh bean cubes, the fresh curd 
cakes in boiling oil, and the wafers, were on sale in all parts 
off China visited.
 “The Chinese cook uses the bean-curd as an ingredient 
for many choice dishes. It is very extensively used in the 
cookery of the Chinese of all classes, despite the statement 
that it is ‘a food for the common people.’ The writer has 
eaten bean-curd deliciously combined with beef in the home 
of one of the most prominent Chinese families of Shanghai, 
who had educated four children in American and European 
colleges. Another American-educated Chinese, being asked 
for a typical home-dinner menu of well-to-do Cantonese 
families, included ‘bean-curd with shrimp eggs’ as one of 

fi ve courses.”
 Photos show: (1) Many large containers storing soy 
sauce, oil and wine in Shanghai; each is “made up of an 
outside covering of wicker, a thick body of clay, and a lining 
of oiled paper.” (2) About 300 sixty-gallon earthenware vats 
with cone-shaped wicker tops containing yellow soybeans, 
salt, and water in the process of becoming soy sauce in the 
immense court of a soy sauce factory in Shanghai. (3) A man 
in the street end of a bean curd factory. (4) Scene from a 
bean curd factory, including many people. Caption: “All the 
products of the factory are to be seen,–fresh curd masses, a 
pile of wafers, and a tray of cooked bean curd. Beneath the 
table is a basket of the powder used to coagulate the boiled, 
crushed beans.”

497. 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.

498. Togano, Meijiro. 1921. Quick method for brewing soy. 
U.S. Patent 1,394,236. Oct. 18. 2 p. Application fi led 19 Feb. 
1920.
• Summary: Soy-bean or its cake is fi rst soaked in water 
for about 8 hours and then boiled for about the same length 
of time. It is cooled to 30ºC, then the spores of Aspergillus 
oryzae are mixed with it. If desired, about 20% of wheat or 
other grain may be added to this mixture. The mixture is 
kept for 3 days at 30ºC in a warm, damp chamber. During 
the latter period the soy-bean becomes covered with a soft, 
greenish-yellow mycelium, produced by germination and 
development of the Aspergillus oryzae. The result is “soy-
bean koji.” To this soy-bean koji is added an equal volume of 
salt water having a temperature of about 60ºC and a specifi c 
gravity of 20 degrees Baumé (SG = 1.16). This mixture is 
then kept at a temperature of from 30 to 70ºC and stirred 
1-3 times a day. By this treatment, the albumin of the soy-
bean “is properly decomposed in a period of less than 10 
days from the time the salt water was added to the soy-bean 
koji, and the soy-mash will produce the particular fl avor 
of soy. Therefore, after the albumin is decomposed, soy is 
squeezed out or extracted from the soy-mash and the product 
thus produced is heated by means employed in the ordinary 
process, for the purpose of preparing the soy for use and 
sale.” Address: No. 1686 Sugamomachi, Tokyo, Japan.

499. Fukumoto, S. 1921. [On the biochemical action of 
Japanese vellum (kyokushi) and yakushu yeast]. Chosen 
Sotokufu Shikensho (Korean Governor-General’s Offi ce 
Experiment Station) 4(1):131-. [Jap]*

500. Product Name:  Koji, and Miso.
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Manufacturer’s Name:  Kanedai Koji, Miso Seizo-sho 
(Kanedai Koji Miso Co.).
Manufacturer’s Address:  1534 Post St., San Francisco, 
California.  Phone: West 3286.
Date of Introduction:  1922 January.
New Product–Documentation:  The Japanese American 
Directory. 1922. p. 40. Note: In 1921 Kanedai / Kagidai 
Miso Seizô-sho was at this same address and phone number. 
Also in 1923, p. 60. Also in 1924, p. 58. Also in 1925, p. 
N-17. Also in 1926, p. N-22.
 Ad in 1922 directory. In English: “Kane Dai Koji & 
Miso Co., 1534 Post. St., San Francisco, California.” In 
Japanese: The original maker of Kane Dai brand American-
made koji and miso. Also makes pickles. Sells wholesale and 
retail.
 Ad (¼ page) in 1925 directory, p. N-63. Similar to 1922 
ad except “Kane-Dai” is hyphenated.”
 Shin Sekai-sha. 1922. Zaibei Nippon-jin Kan (Directory 
of Japanese in the USA). p. 50. Gives company name and 
address. The display ad for this company says it was the 
fi rst to make koji and miso in the USA (Beikoku koji 
oyobi miso no ganso). Note that this company was later 
purchased by and merged with Norio Co.
 Same ad in 1923, p. 43 (top right). Same ad in 1924, 
p. 31 (top right). Half-page ad in The Japanese American 
Directory. 1926. p. 31. The largest writing is in English at 
the top: “Kane-dai Co., 1534 Post St., S.F., Calif. Phone 
West 3286.” Most of the ad and characters are in Japanese. 
Maker of Kane-dai brand koji and miso.

501. Light of Manchuria. 1922. Central Laboratory of 
South Manchuria Railway Co. No. 17. p. 2-51, Jan. 1. See 
p. 2-24, 29-31.
• Summary: Includes a discussion of the history of the 
laboratory, its research division (which is studying “bean 
oil,” i.e. soybean oil) and the constituents of soya bean 
press cake. Section V, titled “Beans and Bean Products,” 
discusses the benzine extraction method, hardened oil, and 
Solite (a water based paint “manufactured by use of the 
albumen contained in Bean Cake” with calcium hydroxide 
and pigments added. It is being made and sold at the Solite 
Manufacturing Co. in Dairen).
 The Central Laboratory was originally established by 
the Government General of Kwantung [Leased Territory] 
in July, 1908, and was taken over by the Railway 
Company in May, 1910. Its organization was then resolved 
into eight divisions. A Bean Mill (for soybeans) was 
founded on the chemical extraction system, and a fatty 
acid factory was appended to it. The above-mentioned 
Experimental Bean Mill, with its Fatty Acid Factory, 
was transferred to private management in September, 
1915, upon the completion of the series of experiments, 
for which it had been established. Also improved koji 
for sorghum alcohol was based upon the laboratory’s 

investigations.
 Photos show: (1) A large, 2-page spread of the Central 
Laboratory (present premises). (2) Central Laboratory (old 
premises). (3) Electro-Chemical laboratory (of Research 
Division). (4) Bacteriological room (of Research Division) 
(5) Exhibition room.

502. Fujimoto Co. (Fujimoto Shokai). 1922. Kanemasa 
(Ad). In: Nichibei Shinbun-sha. 1922. Japanese-American 
Directory (Nichibei Jushoroku). Page 30 near front. [Jap; 
eng]
• Summary: Ad (full-page). The top 1/5 of this ad is in 
English. Miso, koji, pickles manufacturing department, 1014 
Stockton St.; Phone: Kearny 2339. Japanese food, groceries, 
direct importing and exporting department, 1640 Post St.; 
Phone: West 733. The prominent brand / logo is pronounced 
Kanemasa–Not Kadomasa, Kakumasa, Kanesho, Kadosho, 
or Kakusho. Note: Similar but smaller ads, and all in 
Japanese, appeared in 1920 and 1921.
 The Japanese American Directory. 1923, p. 36. Full-
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page ad. Same as 1922 except the company is now making 
Japanese rice vinegar. Same full-page ad as in 1922, p. 29, 
but the main offi ce and plant are now at 238 Jackson St.; 
rice vinegar is no longer mentioned. Ad also in 1924, p. 21, 
however a 2nd phone number is given: West 7353. Address: 
San Francisco, California.

503. 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.

504. Nishimura, Torazô; Kawakami, Tojiro. 1922. Shôyu 
jôzô-jô shiyo seraruru kôji-kin tane no hatsuiku ni yorite 
daizu oyobi komugi-chû ni ganyu seraruru kaku shu 
tanpakushitsu no ukeru henka [On the decomposition of 
protein in soybeans and wheat by the koji mold, Aspergillus 
oryzae, during shoyu brewing]. Jozo Shikensho Hokoku 
(Report of the Brewing Experiment Station) No. 87. p. 527-
46. March. [6 ref. Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Gishu.

505. Takamine, Jokichi, Jr. 1922. Process of making 
beverages. U.S. Patent 1,412,378. April 11. 2 p. Application 
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.

506. Beemer, Alex W. 1922. The soy bean industry. Staley 
Journal (Decatur, Illinois) 5(12):5-11. June.
• Summary:  In a box (like a horizontal sidebar) at the top 
of this article we read: “Staley Company Installs Soy Bean 
Plant: The A.E. Staley Mfg. Company announces that in 
response to the general and urgent desire on the part of the 
farmers of Central Illinois, it has been decided to install a 
Soy Bean Oil Plant in conjunction with the Decatur Starch 
and Glucose manufactory.
 “A satisfactory building is now in readiness. Several oil 
expellers have been purchased and delivered. Bean dryers 
are under construction. Storage for 150,000 bushels of beans 
is ready for use. The plant is so planned that large increases 
in capacity may be had without expensive changes. The fi rst 
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unit will have a capacity of about 500 bushels per day, and 
will be fi nished in ample time for the 1922 crop.”
 “The soy bean is an annual leguminous plant, native to 
the Orient. It has been grown and used as human food for 
more than 5000 years. It is raised all the way from India and 
Java on the South, up through China, Manchuria, and the 
islands of Japan. In value and variety of uses it has long been 
the most important legume grown in the far East. The people 
of these countries eat but little meat, believing it to be more 
economical to eat the vegetables, rather than feed them to 
animals and then eat the animals. By a combination of the 
soy bean, which is exceedingly high in protein, with rice, 
which is high in carbohydrates, they have evolved a ration 
by which they can nourish a country much more densely 
populated than ours, with little or no foreign aid.
 “However, a bean diet would get monotonous to these 
Orientals the same as any other class of people. In China 
and Japan, where centuries in the use of the soy bean can be 
drawn upon, we fi nd it used very little in its original state. 
Shoyu (soy sauce) is already familiar to most of us, although 
unrecognized. It is this sauce which gives chop suey its 
characteristic fl avor, and it is the basis of the now world 
famous Lea and Perrins Worcestershire Sauce. A vegetable 
milk is manufactured from the bean. It is made every night, 
bottled and delivered fresh to the customers in the morning. 
Tofu (bean curd) is made from this vegetable milk and there 
are records to show that it was in use nine hundred years 
B.C. Miso (bean cheese), is made from a mixture of beans, 
salt, and rice malt [rice koji]. The beans are often picked 
green [edamamé], boiled, and served cold with soy sauce 
and in salads. All these foodstuffs are in daily use in Oriental 
homes.
 “Big Industry in Manchuria: In Manchuria, the soy 
bean center of the world, the bean is grown in nearly all 
parts where farming operations are conducted and thrives 
under varied conditions, such as semiarid regions, in valleys 
subject to fl oods in the rainy seasons, and in northern 
latitudes similar to the Dakotas and Minnesota. Its average 
yearly exports from 1911 to 1918 inclusive were over 
25,000,000 bushels of beans, besides large quantities of oil 
and cake. There are now about 60 oil mills in Dairen alone 
with an approximate annual capacity of 1,300,000 tons of 
bean cake and 300,000,000 pounds of oil annually. When 
the capacities of the other large oil centers are taken into 
account, besides the many small interior mills, one can 
readily see the extent of this industry.
 “Great Success in Europe: The soy bean was fi rst 
introduced into Europe in about 1790, but did not attract 
much attention.
 “During the Russo-Japanese war it had been one of the 
main food supplies for the Japanese armies, and the farmers 
had increased their acreages tremendously. As a result there 
was a big surplus of beans when peace was declared. In 
1908 shortly after the close of the war, some shipments of 

beans were sent to England by some enterprising Japanese 
merchants [Mitsui & Co.] in the hope of developing a 
market. The experiment met with instantaneous success, 
as the English concerns recognized the high value of the 
beans for oil and meal, and large orders followed. Germany 
and France were quick to recognize the merits of the soy 
bean, and were soon heavy importers. The demand in that 
year became so great that 50,000,000 bushels of beans were 
shipped from three ports in Manchuria, chiefl y to Europe. 
At the present time the soy bean is only grown in Europe to 
a limited extent but large quantities are imported, mostly in 
the form of the whole bean, as there are quite a number of 
crushing plants in operation.”
 “The soy bean was fi rst cultivated in the United States as 
early as 1804, but was never considered of much economic 
importance, and it as only been within recent years that it has 
been grown to any extent. It makes an excellent forage crop, 
and has largely been grown for this purpose. On account 
of the high protein content of both the bean and the plant, 
farmers in the corn belt have found that it makes a valuable 
and economical supplement to corn in producing beef, pork 
and mutton.
 “Soy beans were fi rst crushed for oil and meal in 1910 
by an oil mill on the Pacifi c coast [Seattle, Washington. 
Pacifi c Oil Mills; Albers Bros. Milling Co.]. The beans were 
imported from Manchuria. In 1915 and 1916 American 
grown seed was fi rst crushed for oil and cake by a few of 
the cottonseed oil mills of North Carolina. This was brought 
about by a shortage of cottonseed in the south and a surplus 
of soy bean seed in North Carolina. North Carolina was the 
pioneer state in growing the bean to any great extent and that 
the farmers of that state think pretty well of it is evidenced 
by the fact that they grew over one-half of the soy beans 
produced in this country in 1920.
 “The methods used in the extraction of oil from the soy 
bean are similar to those employed with other oil seeds, such 
as linseed and cottonseed. Three methods are in use, namely, 
the hydraulic, expeller and extraction processes. In the 
hydraulic and expeller processes the beans are crushed into 
meal, treated with steam and then subjected to pressure, in 
the extraction process the beans are crushed and then treated 
directly with a solvent such as benzine, which removes the 
oil. The solvent is then separated from the oil by distillation, 
and used again. The whole bean contains about 18 per cent 
of oil, and about 40 per cent of protein. The oil cake contains 
anywhere from 1 to 9 per cent of oil, and about 45 per cent 
of protein.
 “Has Large Variety of Uses: The soy bean can be used 
in the same way as the navy bean in soups or in baking, but 
requires a somewhat longer soaking and cooking. Some 
manufacturers of canned baked beans use the soy bean in 
their products. It can be used as a substitute for the coffee 
bean and when properly roasted and prepared it makes an 
excellent substitute for coffee. The Orientals soak the bean 



KOJI (300 BCE to 2021)   225

© Copyright Soyinfo Center 2021

in salt water and then roast it, this product being eaten in a 
way similar to salted peanuts. The green bean [when cooked] 
makes a very good substitute for the butter or Lima bean.
 “The cake or residue left after the oil has been extracted 
from the soy bean, makes an excellent stock feed. Its value 
for producing meat, milk and butter is well established. On 
account of its high nitrogen content it is well adapted for 
balancing rations defi cient in nitrogen. Soy bean meal is 
manufactured into a fl our in the proportion of about 25 per 
cent soy bean meal and 75 per cent wheat fl our. The low 
starch content of soy bean meal makes it a valuable food for 
people requiring a low starch diet, and enters largely as a 
constituent in many of the so-called diabetic breads, biscuits 
and crackers” Continued.

507. 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.”

508. New York Times. 1922. Died–Takamine. July 23. p. 21. 
Sunday.
• Summary: “On July 22, 1922, Dr. Jokichi Takamine, 
the beloved husband of Caroline Field Hitch Takamine 
and devoted father of Jokichi Takamine Jr. and of Eben 
T. Takamine. His remains will rest at his late home, 93 
Boulevard, Passaic, N.J. [New Jersey] until noon of Monday, 
July 24, and then will be conveyed to the Nippon Club, 161 
West 93d St., Manhattan, where they will lie in state until 
Tuesday morning, July 25, whence they will be conveyed to 
St. Patrick’s Cathedral, Fifth Avenue at Fiftieth Street, where 
a solemn mass of requiem will be offered for the repose of 
his soul, at 10:30 A.M. Interment at Woodlawn Cemetery. 
Automobile cortege.”

509. 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 
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, 
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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.”

510. 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.

511. 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 
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.
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512. New York Times. 1922. Dr. Takamine eulogized. 
Japanese pay tributes at memorial services at Nippon Club. 
July 25. p. 11. Tuesday.
• Summary: “Surrounded by more than three hundred fl oral 
pieces from prominent Japanese and American friends, the 
body of Dr. Jokichi Takamine, noted chemist and perhaps the 
best-known Japanese in this country, lay in state last evening 
at the memorial services at the Nippon Club, 161 West 
Ninety-third Street, of which he was the founder and for 18 
years President. Tributes were paid him by Consul General 
of Japan Kumasaki, S. Imamura, President of the Nippon 
Club, and other well-known Japanese.
 “An American and a Japanese fl ag were crossed on his 
breast, symbolical of his efforts to cement the friendship 
between the two countries. At the head of the coffi n, amid 
the fl owers that reached to the ceiling and made the air heavy 
with their perfume, was a simple bunch of orchids, bearing 
the inscription: ‘As a tiny expression of gratitude from a 
person who owes all her comfort in life to adrenalin, the use 
of which was discovered by Dr. Jokichi Takamine. May his 
soul rest in peace.’
 “Several hundred Japanese and Americans were 
present at the services, and others continued to arrive 
through the evening. The body was taken this morning to 
St. Patrick’s Cathedral, where the funeral services will be 
held at 10 o’clock. Judge Elbert H. Gary will be among the 
pallbearers.”

513. New York Times. 1922. Takamine buried with Catholic 
rite: Noted Japanese chemist renounced Buddhism, religion 
of his birth, only 6 weeks ago. Services in St. Patrick’s. 
Many prominent men at bier of scientist, who had also 
delved into philosophies of religions. July 26. p. 13. 
Wednesday.
• Summary: “Diplomats as well as chemists, merchants, 
writers and friends, joined yesterday in paying the last tribute 
of respect to Dr. Jokichi Takamine, the noted chemist and 
binder of ties of friendship between Japan and America, 
whose funeral took place from St. Patrick’s Cathedral in the 
morning.
 “While deep sorrow was visible upon the faces of those 
who knew him, there was a sense of gratifi cation in the 
hearts of church dignitaries, because only six weeks ago Dr. 
Takamine renounced Buddhism, the religion of his birth, 
and embraced Catholicism. And the priest who baptized 
him and gave him the other sacraments of the church after 
his conversion was the celebrant of the solemn high mass of 
requiem which was sung yesterday.
 “The story of Dr. Takamine’s conversion to the Catholic 
faith was related by the Rev. Father William B. Martin, 
acting rector of the Cathedral and Master of Ceremonies at 
the funeral.
 “’For many years,’ said Father Martin, ‘Dr. Takamine 

had been delving into the philosophies of different religions, 
fi nding time for his study despite his labors in the fi eld of 
chemical research. He awoke one morning about six weeks 
ago and informed his wife that he needed spiritual support. 
He had wandered far into intellectual things and told her that 
the one thing missing in his life he felt could be supplied 
only in a belief in God.
 “’Of all the religions he studied, Dr. Takamine said 
Catholicism supplied this need the best, because it was 
a religion of authority and revelation. His wife had been 
converted several years ago and she was very much pleased 
with his decision. She immediately called for the Rt. Rev. 
Thomas J. Kernan of the St. Nicholas’ Church of Passaic, 
N.J. [New Jersey]. The priest was surprised at the knowledge 
Dr. Takamine possessed in the religion and he found it 
unnecessary to give him any further instruction before 
conversion, which is remarkable. The chemist soon received 
the sacraments of conversion.’”
 Assisting Mgr. Kernan were the Rev. Patrick Daly, as 
deacon, and the Rev. Bernard McQuade, as sub-deacon. 
The Rev. Martin received the coffi n into the cathedral. The 
honorary pall-bearers were Judge Elbert H. Gary, O.W. 
Smith, Dr. M.T. Whitaker, Y. Murat, S. Imamuri, J.I.C. 
Clark, Captain S.E. Darby, M.W. Williamson, Dr. T. Takami, 
E. Jimushi, Japanese Consul General K. Kumasaki, and S. 
Saburi, Japanese Chargé d’Affaires at Washington [DC].
 “Ever since his death at the Lenox Hills Hospital [sic, 
Lenox Hill Hospital, in Manhattan, New York City] last 
Saturday fl oral tributes had been received in such large 
numbers that ten touring cars were required to carry them. 
There were upward of 300 fl oral pieces, many of them 
having sashes with Japanese inscriptions.
 “Besides his personal friends, there were at the services 
men and women who knew the scientist only through the 
association of his name with adrenalin. Several were heard 
to remark that their life blood, oozing out of a cut made by 
a surgeon’s knife, would never have stopped were it not for 
Dr. Takamine’s discovery twenty-two years ago. There were 
many butlers present, who took the morning off to attend 
their compatriot’s funeral.
 “One of his closest friends at the services was Dr. 
Charles F. Chandler, who is 85 years old. Dr. Chandler 
was founder of Columbia’s School of Mines and for 
many years head of the department of chemistry at the 
university. Others attending included Melville E. Stone of 
The Associated Press; Whidden Graham, writer; Dr. Louis 
Livingston Seaman, surgeon and writer; Dr. John H. Finley, 
fi rst President of the Japan Society of New York and former 
State Commissioner of Education; Dr. Maximilian Toch, 
the chemist; J.B. Millet, writer; Herbert S. Houston, editor; 
Alexander Tison, Douglas Dunbar and Eugene S. Worden, 
representing the Japan Society. There were delegations 
present, also, from the many other clubs and societies with 
which he was affi liated.
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 His immediate family present were his wife, his two 
sons, Eben T. and Jokichi, with their wives, and his sister, 
Mrs. J. Takehashi [Jun Takehashi].
 “The body was taken to a receiving vault at Woodlawn 
Cemetery.”

514. Willaman, J.J. 1922. Soy bean, the most perfect crop 
plant: Used in the United States only in recent years–Many 
products can be made from it. American Food Journal 
17(7):11-12. July.
• Summary: This article begins: “It might appear to be a 
rash statement indeed to say that any one crop plant is the 
most perfect, even if all things are not considered. But all 
things considered, the soy bean probably is the best crop 
plant in the most ways that we know of at the present time. 
Let us boldly state our reasons for so believing and then 
elaborate on the subject more fully: It constitutes the meat 
and the milk of many millions of people in the Orient. It is 
made into a greater variety of products for human and animal 
consumption than any other crop, corn not excepted. Its 
protein has greater nutritive value than that of any cereal. It 
contains more vitamines, A and B, than any other cereal. It 
produces more protein to the acre than any known crop in 
any part of the world. It is a legume.
 “In the year 2838 B.C., in a Chinese materia medica, 
appears the fi rst [sic] mention of the soy bean. And it 
has been in use throughout the Orient since that time and 
probably before that time. It has been known in this country 
only about a hundred years, and it has become a staple crop 
just recently. But our slowness in adopting it is no criterion 
of its merit. There are some 300 varieties of the bean, but 
the one most commonly used for human food is the ‘yellow’ 
bean, or Ito San, The average composition of this variety is 
as follows:
 “Water–6.4 per cent
 “Protein–39.3
 “Fat–18.7
 “Carbohydrate–24.8
 “Ash–4.9
 “Fiber–5.8 per cent”
 Contents: Introduction [above]. Exceptionally high 
in protein. Soy bean one of the newest foods in the U.S. 
[sidebar, from a USDA bulletin]. Soy bean cheese [tofu] 
(This long section is based on an article by Prof. Adolph 
in the February issue of the Journal of Home Economics). 
Experiments have shown high vitamin content. Shoyu one 
of the best known products (largely based on an article by K. 
Oshima in American Food Journal, Jan. 1922, p. 30-31).
 “But mention must be made of shoyu, a product very 
generally known in this country at the present time. This is a 
condiment that had its origin centuries ago in China or Japan, 
and is just as much a part of the Oriental cuisine today as salt 
is of ours. The best authorities place the annual consumption 
of this sauce at eleven quarts per person. Chop suey owes its 

characteristic fl avor to this material, which is now made in 
the United States in considerable quantities.
 “Oshima describes the making of soy sauce as follows:” 
A detailed, accurate description, which includes the terms 
“Spores of Aspergillus niger” and “shoyu-koji,” is given.
 Tables: (1) “Analysis of soy bean curd compared with 
cottage cheese.” Values are given for “Soy bean curd, 
Cottage cheese, and Dried soy bean curd.” (2) “Analysis of 
ash of soy bean curd (in percentage of water-free portion). 
(3) Composition of soy sauce.
 (4) Yields per acre, lbs. protein per acre (digestible), and 
calories per acre from various crops. The soy bean produces 
twice as much protein per acre as any other crop. On the 
latter point, soy beans, yielding 16 bushels per acre, produce 
294.7 lb of digestible protein per acre. Beans (yielding 14 
bu/acre) produce 157.9 lb of protein. Corn (yielding 25 bu/
acre) produces 147.0 lb of protein. Peanuts (yielding 34 bu/
acre) produce 126.2 lb of digestible protein per acre. A photo 
shows the soy bean plant with roots. Address: Minnesota 
Agric. Exp. Station.

515. Endo, Toshiichiro. 1922. Process of manufacturing 
seasonings or like food stuffs from fi sh or shellfi sh. British 
Patent 198,594. Application date: 1 Aug. 1922. 2 p. 
Complete accepted: 7 June 1923.
• Summary: “The applicant has discovered that fi sh or 
shellfi sh can. be deprived of its peculiar odour and be 
made palatable as well as digestible by cultivating therein 
aspergillus oryzae by any suitable means, thus converting the 
same fi nally into ‘koji’; and from this discovery he has been 
enabled to prepare excellent seasonings or like food stuffs 
from the said materials. A practical example of the present 
invention is shown below.
 The koji can be made in either of two ways. The second 
is “with admixture of parched rice-bran, or the refuse 
remaining after the greater part of the albuminous matters 
have been extracted from soya bean [okara] or any dried 
cereal parched and reduced to grits or powder,...”
 Example 2: “Fish or shellfi sh is washed with water as 
in the case (1) and then boiled or steamed. After eliminating 
water and oil therefrom, there is added thereto parched rice-
bran or dried soya bean refuse [okara], or any other powder 
of cereal, at a rate of about 30 grams per 100 grams of the 
material, and then the process of turning the same to ‘koji’ 
is carried on by adding to the mixture spores of aspergillus 
oryzae. Another process is to make about two thirds of the 
parched rice-bran to be used and to add the same to the fi sh 
or shell-fi sh. Then the mixture is crushed and kneaded and 
formed into lumps of 2-3 c.m. in diameter and 3-4 c.m. in 
length. After cooling the same to about 30ºC., cover the 
same with the remaining one third of the parched rice-bran 
mixed with spores of aspergillus oryzae. Wrap them with 
a straw mat, and store it away in a hot house, keeping the 
temperature of the room at about 25-30ºC. After the lapse 
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of about ten hours, aspergillus oryzae begins to sprout 
and breed. By stirring up the same two or three times at 
suitable opportunities, keeping the room well ventilated and 
maintaining the temperature at about 33º-34º C. the process 
is completed. The product is taken out and dried in a drying 
chamber or by means of any other drying apparatus.
 “The ‘koji’ thus obtained and dried is boiled with 
water, and the decoction may be concentrated by vacuum 
evaporation into extract or may be reduced to powder by 
further drying, and food seasoning is prepared. The said 
‘koji’ may also be mixed with salt water of Baume 20º 
and manufactured into soy or sauce, or may be used in the 
manufacture of ‘miso’ in which soya bean is steeped in water 
or boiled and then mashed, adding thereto ‘koji’, common 
salt and a small quantity of the water in which the bean has 
been boiled.” Address: Manufacturer, 13, Aza-kashi, Oaza-
nakanosaku, Ena-mura, Iwaki-gun, Fukushima-ken, Japan.

516. Takahashi, Teizô; Sano, Yonesaburo. 1922. On the 
budding fungi of “shoyu-moromi.” J. of the College of 
Agriculture, Tokyo Imperial University 7(2):119-55. Oct. 15. 
[45 ref. Eng]
• Summary: Contents: Introduction. The fi lm-forming 
Zygosaccharomyces. Non-fi lm forming Zygosaccharomyces. 
Asporogenic Zygosaccharomyces (?): Fermenting faculty. 
Torula: Film-forming variety, non-fi lm forming varieties (7 
varieties). Red yeast. Willia. Mycoderma. Saccharomyces. 
Oidium and Sachsia. Summary.
 The author claims to have found two new varieties of 
fi lm forming zygosaccharomyces and one new variety of 
non-fi lm forming zygosaccharomyces. He proposes to call 
the latter Zygosaccharomyces soja var. saccharoraffi nosum. 
He has also isolated four new varieties of asporogenic 
zygosaccharomyces. Of the various organisms studied, 
zygosaccharomyces produce the most alcohol. This paper 
was submitted in Jan. 1915. Ten photos (plate VII; last 
page) show the budding fungi of Shoyu-Moromi, including 
asporogenic Zygoasaccharomyces, Mycoderma, and Torula. 
Address: Japan.

517. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Arata Miso Koji Seizo-sho.
Manufacturer’s Address:  825 F Street, Fresno, California.  
Phone: 3285-J.
Date of Introduction:  1922.
New Product–Documentation:  Shin Sekai-sha. 1922. 
Zaibei Nippon-jin Kan (Directory of Japanese in the USA). 
p. 234.

518. Product Name:  Miso, Vinegar, and Koji.
Manufacturer’s Name:  Miso, Su, Koji Seizo-sho.
Manufacturer’s Address:  Jackson Street near 7th Street, 
San Jose, California.
Date of Introduction:  1922.

New Product–Documentation:  Shin Sekai-sha. 1922. 
Zaibei Nippon-jin Kan (Directory of Japanese in the USA). 
p. 208. This may be a side business with no real company 
name.

519. Zenda, N. 1922. Kôji-kin no shôsan-en ni taisuru 
kangen sayô [Reductive action of koji mold on nitrate salt]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 17(3):16-18. [Jap]
Address: Jozo Shikensho Gishi, Japan.

520. 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.”

521. Shin Sekai-sha. 1922. Zaibei Nippon-jin kan [Directory 
of Japanese in the USA]. San Francisco, California: Shin 
Sekai-sha. See p. 19, 41, 50-51, 207-08, 234, 238, 346, 357, 
409. [Jap]
Address: San Francisco, California.

522. South Manchuria Railway Co. (Minami Manshû 
Tetsudô Kabushiki Kaisha). 1922. Manchuria: Land of 
opportunities. New York, NY: South Manchuria Railway 
Co. ix + 113 p. + 25 leaves of plates on unnumbered pages. 
Illust. Index. 24 cm. “Compiled and published by Thomas F. 
Logan, inc., New York”–Title page verso. [Eng]
• Summary: “Preface: This handbook of the resources 
of Manchuria has been prepared for American readers 
in response to many requests for accurate and concise 
information concerning the opportunities for overseas 
trade and the facilities for travel in this ancient land of the 
Manchus.
 “Perhaps nowhere else in the world today is there 
presented so amazing a transition from primitive agricultural 
life to twentieth century industry and scientifi c organization. 
Manchuria, since the close of the Russo-Japanese War 
[1905], when the policy of the Open Door was inaugurated, 
has gone forward with great strides, absorbing Western ideas 
and developing her rich material resources.
 “The record of this fi fteen-year achievement in colonial 
enterprise is here set forth in facts and fi gures, with a careful 
avoidance of debatable questions of international politics.
 “In the preparation of this book, the South Manchuria 
Railway has made use of all available offi cial and 
authoritative sources of information, and has drawn freely 
from the Economic History of Manchuria, published in 1921 
by the Bank of Chosen.”
 Contents: 1. Geography, history and government. 2. 
Natural resources of Manchuria: Agriculture, forestry, 
fi sheries, mining. 3. Development of manufacturing (incl. 
bean oil and bean cake). 4. Commerce and fi nance: Foreign 
trade of Manchuria, facilities for commerce. 5. The South 
Manchuria Railway and its work: A modern railway in an 
ancient land, the railway, harbors and ships, coal mines 
and steel works, gas an electricity, hotels (A modern hotel 
system–The Yamato Hotels), scientifi c research institutions 
(The Dairen Central Laboratory, agricultural experiment 
stations, farm improvement work), civic administration. 6. 
The open road in Manchuria.
 Soya beans are mentioned on the following pages: p. 16 
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(11 times), p. 17 (6 times), p. 19 (7 times), p. 20, 40, 112 (5 
times), p. 41, 109 (4 times), p. vii, 28, 38, 55, 57, 111, 113 (2 
times).
 Bean oil is mentioned on pages 19 (4 times), p. 40 (2 
times), p. iv, 12, 16, 41, 47, 57, 66, 109.
 Bean cake(s) is mentioned on pages 40 (3 times), p. 41 
(2 times), p. iv, 12, 19, 20, 55, 57, 59, 66, 83, 87, 109.
 Soy [sauce] is mentioned only on p. 17 (diagram of the 
many uses of soya beans).

523. Product Name:  Koji.
Manufacturer’s Name:  Harada Koji Seizo-sho (Harada 
Koji Manufacturing Co.). Renamed Harada Shiro-miso 
Seizo-sho in 1923. Renamed Harada Miso, Koji Seizo-sho in 
1926. Renamed Harada Koji Seizo-sho in 1932.
Manufacturer’s Address:  1226 Tulare St., Fresno, 
California.  Phone: 5606W.
Date of Introduction:  1923 January.
New Product–Documentation:  The Japanese American 
Directory. 1923. p. 262. Also in 1924, p. 277 (ad; the 
company name has changed to Harada Shiro-miso Seizô-sho. 
Shiro-miso is sweet white miso. The company also makes 
pickles and koji. The address has changed to 825 F. St. New 
phone number: 2858W) and p. 281 (directory; Harada Koji 
Seizô-sho, 825 F St. Phone: 2858W. Note: The company 
is using two different names!). Also in 1925, p. N-261 
(directory and 1/8 page ad; still has two different names). 
Also in 1926, p. N-256 (directory; Harada Miso, Koji Seizô-
sho).
 The Japanese American Directory. 1930. p. 264. A 1/12 
page ad (p. 271) gives the company name and address (in 
characters): Harada Miso Koji Seizô-sho, 825 F St., Fresno, 
California. Phone: 2-1761. They also make and sell various 
Japanese-style pickles (tsukemono). Also in 1932. p. 257 
(directory: new name: Harada Koji Seizô-sho. New phone 
number: 2-1761).

524. Product Name:  Maru-sho brand Miso, Shoyu [Soy 
Sauce].
Manufacturer’s Name:  Tsuruda Goshi-gaisha (Tsuruda 
Limited Partnership). Miso, Shoyu Seizo-sho. Renamed 
Tsuruda Kyodai Goshi-gaisha in 1930 (Tsuruda Brothers 
Limited Partnership).
Manufacturer’s Address:  472 Josefa St., San Jose, 
California.  Phone: San Jose 5539.
Date of Introduction:  1923 January.
New Product–Documentation:   See also next page. The 
Japanese American Directory. 1923. p. 138. Ad (¼-page) 
at bottom middle of same page (all in Japanese) says the 
company makes Marusho (or possibly Marumasa) brand 
miso and shoyu. Marusho is their registered trademark 
(toroku shohyo). Also in 1925. p. 4. Full-page ad (all in 
Japanese). The company now makes and sells koji. Tsuruda 
(probably not Tsuruta) Goshi-gaisha makes Maru-sho 

brand miso, shoyu, and koji. 473 Josefa St. (probably is 
472 Josefa), San Jose. No phone number listed. A large 
illustration shows Maru-sho brand shoyu in a 30 oz. glass 
bottle, and a keg, Maru-sho brand miso in the same size keg, 
and Maru-sho koji in a wooden box. Also in 1924 directory, 
p. 143. Address is now 472 Josefa St. Also in 1924, p. 143. 
Also in 1925, p. N-114. Also in 1926, p. N-111. Still 472 
Josefa. Full-page ad (identical to that of 1923) also in 1926, 
p. N-113. Also in 1930 directory, p. 116. New company 
name: Tsuruda Kyodai Shokai. Miso, shoyu. 472 Josefa St., 
San Jose, California. Phone: BAllard 5539. Also in 1932 
directory, p. 112, plus ad (¼ page) on same page, bottom 
right. Makes Maru-sho brand miso, shoyu, and koji. Also in 
1934 directory, p. 116. Also in 1936 directory, p. 140.

525. 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. 
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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.

526. 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.

527. 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 
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.

528. 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 
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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 
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].

529. Church, Margaret B. 1923. Soy and related 
fermentations (Continued–Document part II). USDA 
Department Bulletin No. 1152. 26 p. May 12. [27 ref]
• Summary: Continued from p. 9. Shoyu-koji: Ripening. The 
temperature of the koji starts at 24-28ºC. Eighteen hours after 
the trays have been stacked in the koji room, they should be 
examined; the temperature inside the koji should be 27 to 
29ºC. “Any higher temperature is due to serious bacterial 
contamination, or to unsatisfactory conditions of temperature 
and humidity in the koji room. At the end of 18 hours the 
koji is stirred, the bottom being brought to the top and the 
beans are broken apart. Thorough stirring is necessary, for 
the beans and wheat are now bound by the mycelium or 
white threads produced by the shoyu-mold.” Sporulation 
must not have begun. “This immature koji should be spread 
out and exposed by stirring until it has cooled down to 24º or 
25º C. (70-72ºF) or lower.” The koji should now be heaped in 
two piles extending the length of the tray (Plate II, B). “The 
material should come in contact with the sides of the tray as 
little as possible, since condensed water on the surface of the 
saturated wood induces bacterial growth when absorbed by 
the tray or retained by the beans and wheat.”
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 The trays are left undisturbed in the koji room for 6-7 
hours. The temperature of the room should be just under 
30ºC while that of the koji should be 27-29ºC. “The mycelial 
growth is now heavier but no sporulation should be evident. 
At the end of this second incubation period, the koji is stirred 
thoroughly a second time, the beans and what being broken 
apart. The mass is cooled below 24ºC. After this stirring, four 
furrows, running the short way of the tray and forming three 
heaps, are made (Plate II, C). The trays of koji are again 
placed in the koji room.”
 “When examined at the end of 40 hours, 12 to 14 hours 
after the second stirring, the surface of the koji should be 
a clear ‘fl avus’ or yellow color from the fruiting heads of 
Aspergillus... The temperature of the best koji should now be 
not much above 35ºC, although 35º to 36ºC is permissible... 
Mature koji has a clear yellow to yellow-green color on the 
surface and throughout the whole mass. If well ripened, it 
may be lifted from the tray as one entire block.
 “The koji may become infected with Rhizopus nigricans 
if the atmosphere of the koji chamber is moist to the point 
of condensation as drops. A little Mucor or Rhizopus is 
disregarded in the material, unless a bad fl avor or odor is also 
present. It is poor practice, however, to allow the Rhizopus to 
enter...”
 Proportion of wheat: Japanese shoyu requires “at least 
one part of prepared wheat to three parts of prepared beans. 
This proportion of wheat is somewhat less than equal parts of 
the unprepared ingredients by volume.”
 “Color: Mold-ripened soybeans and wheat are usually 
clear yellow when prepared by the Japanese method for 
shoyu-koji. This coloration is due to pigments of the spores 
or seedlike bodies of the mold. Occasionally the color of the 
mass of beans and wheat is yellowish green. The reason for 
this variation is not easily defi ned.”
 “Bacterial count: Condemnation of batches of koji 
may be readily based on the presence or absence of an 
ammoniacal odor or evidence of putrefaction. Any odor of 
ammonia or of putrefaction, any sticky condition, or any 
appearance of rottenness in koji is due to bacterial and not 
mold activity. The bacteria involved in the ripening of shoyu-
koji in these experiments belong to the Bacillus mesentericus 
and B. vulgatus groups.” These are aerobic spore formers. 
The spores of these bacteria, which grow if the bean soaking 
water is not changed, can survive pressurized cooking at 15 
pounds for 30 minutes.”
 The author successfully made koji from “commercial 
peanut press cake.”
 “Shoyu-moromi: The shoyu koji when mature is 
emptied into a tub of brine. In the experimental work 
conducted in cooperation with Dr. T. Takahashi one-half of 
a 65-gallon wooden cask was used for the tub or vat. The 
brine was a solution of commercial salt at a strength of 20º to 
22º B [Baumé, a measure of specifi c gravity]... Each tub of 
moromi was inoculated on the fi rst day with four fl asks (450 

cubic centimeters of wort extract broth and 5 per cent sodium 
chlorid in each) of a yeast culture of Zygosaccharomyces 
sp... In Japan sea salt is used. It is said that one part of the 
sea salt to two parts of water by volume gives a brine from 
20º to 22º B., presumably because of the coarseness of the 
native Japanese sea salt.”
 Three different batches of experimental shoyu-moromi 
were made. Two were kept at the ambient temperature 
of the laboratories (20-24ºC). Mash C was made with 
a weaker brine and kept at a higher temperature. These 
mashes were stirred daily for 1 hour. “Also a blast of air was 
bubbled into the material in order to supply oxygen for the 
microorganisms present.” The ripening lasted 10 months. 
Mash C was of inferior quality. “Doctor Takahashi stated that 
shoyu A compared favorably with the best commercial shoyu 
of Japan, while others thought that it resembled the heavy 
soy made by Japanese housewives in the country districts... 
The highest quality of shoyu in Japan is said to go under the 
label ‘Mogi’ or ‘Kikkoman,’ but chemical analyses in König 
(1904) and in the Bureau of Chemistry records indicate no 
consistent chemical composition.”
 Bacteriological examination: The main bacteria in 
this shoyu-moromi seemed to be Bacillus mesentericus. 
“In January 1920 two lots of sauce were started. One 
was composed of soy beans and wheat and the second of 
peanut press cake and, for the most part, wheat as a starchy 
substance.” Dr. Edwin LeFevre of the Bureau of Chemistry 
helped with the bacteriological analyses.
 Proportions of ingredients: Table 3, prepared by Dr. 
Takahashi, shows the proportion of ingredients by volume 
used in Japan to make 3 grades of shoyu: Best, good, and 
common. For the best grade use 100 parts (by volume) each 
of soy beans and wheat, 90 parts of Japanese sea salt, and 
180 parts of water.
 Yields: When pressed in sacks with a hydraulic press 
under 1,250 pounds per square inch for 23 hours, 100 liters 
of moromi yields, on average, 78.7% shoyu and 21.3% 
residue.
 Note: This is the earliest document seen (April 2012) 
that describes how to make fermented soy sauce on a 
commercial scale–that will actually work. All known 
previous descriptions omitted the “mold culture” or koji 
stage. Address: Microanalyst, Microbiological Laboratory, 
Bureau of Chemistry [USDA].

530. 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.”
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 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].

531. Church, Margaret B. 1923. Soy and related 
fermentations: Peanut sauce (Document part). USDA 
Department Bulletin No. 1152. 26 p. May 12. See p. 19-20.
• Summary: The writer tried making a product resembling 
soy sauce, but made using peanut press cake instead of soy 
beans. “The possibility of substituting peanut press cake for 
soy beans in sauce was investigated. The koji fermentation 
was carried out as with soy beans and wheat.” “After having 
been brought to a suitable water content and practically 
sterilized, the cake was ground into strings about one-half 
inch in diameter in an electrically driven food chopper. The 
roasted and ground wheat was quickly mixed with the strings 
of peanut press cake, the mixture was inoculated with the 
mold ferment desired, and the koji process was carried out 
as usual. The ripening of the peanut press cake koji was 
completed in a shorter period than when whole soy beans 
and wheat were used.”
 “The peanut press cake koji was made into a moromi 

having an initial salt content of 11 to 12 per cent sodium 
chlorid. Evaporation through January to September, 1920, 
increased the salt content gradually.” The fi nal sauce 
contained about 19% sodium chlorid.
 “The quality of the peanut sauce was very satisfactory.” 
It “combined the natural taste of the peanut with a mild 
meaty fl avor.”
 This is the earliest document seen (April 2001) that 
mentions a non-soy sauce resembling soy sauce but made 
from another legume–in this case peanut press cake. Address: 
Microanalyst, Microbiological Lab., Bureau of Chemistry 
[USDA].

532. Church, Margaret B. 1923. Soy and related 
fermentations: Photos (Document part). USDA Department 
Bulletin No. 1152. 26 p. May 12. [27 ref]

• Summary:  Photos show: (1) Experimental koji room 
(wooden cabinet type) used in Bureau of Chemistry with 
doors, trays on racks, electric plate, thermometers, and tube 
for blast of cool air (p. 3). 
 (2) Exterior of Japanese koji room (brick-walled with 
large doors) (p. 4). 
 (3) Large wooden tubs of shoyu-moromi in Japan, with 
beans fl oating on the surface of the mash (inserted between 
pages 4 and 5). »
 (4) A courtyard fi lled with large earthenware containers 
with cone-shaped wicker tops for ripening soy sauce mash 
in Ichang (I-ch’ang or Yichang), Hupe [Hupeh / Hubei], 
China; a small, strong basket is placed into each, with its rim 
just above the surface of the mash. The soy sauce collects or 
accumulates in each basket and is then dipped out, ready for 
consumption. 
 (5) Three different stages of shoyu-koji in wooden trays, 
each 17 by 8 by 2½ inches deep. This koji, “overgrown with 
a white mycelium of mold ferment,” must be stirred and 
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heaped at regular intervals (plate 2). 
 (6) Interior of a Japanese koji room, with 
many wooden trays stacked one upon the other 
(p. 5).
 (7) Comparison in volume of two piles of 
beans, before and after soaking (p. 7). 
 (8) A man inoculating soy beans and wheat 
with mold ferment for shoyu-koji in a large 
wooden mixing table in a traditional koji room in 
Japan (p. 8; photo courtesy of G. Kita). Address: 
Microanalyst, Microbiological Lab., Bureau of 
Chemistry [USDA].

533. Church, Margaret B. 1923. Soy and related 
fermentations: Related fermentations–Miso 
(Document part). USDA Department Bulletin 
No. 1152. 26 p. May 12. See p. 23.
• Summary: “Soy sauce is only one of the mold-

fermented food products originating in the Orient, 
the majority of which are ripened by means of the 
molds represented by the yellow-green group of 
Aspergilli.
 “Miso, one of these products, is one of 
the most common breakfast foods for children. 
There are two types of miso, white or shiro 
miso and red miso. Miso is prepared from a koji 
ripened by means of the A. fl avus oryzae group of 
molds. The soy beans are cooked in miso before 
the fermentation is undertaken. The treatments 
subsequent to the cooking and preparatory to the 
fermentation doubtless varies in different localities. 
It is said that the beans may be made into a paste 
before being ripened by the mold. As bought in 
this country, however, miso shows the beans intact. 
White miso is said to be made from a koji of soy 
beans or soy beans and a starchy material, as rice 
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or barley. The koji is ripened as is shoyu-koji and placed 
in a weak brine for 10 days. Unfi nished rice wine may be 
added to improve the fl avor and to preserve the product, 
which is rather perishable. Red miso is prepared in the same 
way as the white miso, but is ripened for from one to three 
months in a stronger brine. White miso has been bought in 
the United States in two forms. One type is very salty and 
therefore less perishable than the other. Probably because of 
longer fermentation red miso is dark red. It is very cheap, 
whereas white miso is expensive.” Address: Microanalyst, 
Microbiological Lab., Bureau of Chemistry [USDA].

534. Church, Margaret B. 1923. Soy and related 
fermentations: Related fermentations–To-fu ripened with a 
mold (Document part). USDA Department Bulletin No. 1152. 
26 p. May 12. See p. 23. [27 ref]
• Summary: “In China the curd, or to-fu, made from soy-
bean milk, is ripened with a mold preparatory to a ripening 
in brine. Such products are commonly termed cheese by 
travelers. The to-fu is cut into square, rather thick pieces 
which are arranged on the narrow face in rows upon traylike 
racks. The racks are stacked zig-zag fashion, or so that 
aeration is possible under damp conditions. The squares of 
bean curd become overgrown with a mold. The fi nal cheese 
as received in the United States shows the mold on the 
squares of curd as white mycelium with no fruit. After the 
development of the mold on the curd the squares of to-fu are 
placed in brine for further ripening. At the completion of this 
ripening the product is utilized as a food product. It comes 
into the country commonly as canned white or red squares 
of fairly salty bean curd, covered with a salty liquid which 
is thick because of the crumbling from the curd itself. The 
red color in such mold-ripened and brined to-fu is due to red 
rice, made by changes produced upon rice kernels by the 
mold Monascus purpureus Went.” Address: Microanalyst, 
Microbiological Lab., Bureau of Chemistry [USDA].

535. 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.

536. 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. [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.

537. 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.

538. Hotta, Imakazu. 1923. Kôji-kin no baiyô kyôgû ni 
yoru jidai naiteki henka ni tsuite [The inner change of next 
generation of koji mold by cultural condition]. Jozogaku 
Zasshi (J. of Brewing, Osaka) 1(2):96-99. Sept. [Jap]
• Summary: . Address: Marukin Shoyu K.K., Moto Gishi-
cho, Japan.

539. 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]
Address: Hokkaido Teikoku Daigaku, Jokyoju, Japan.

540. 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.



KOJI (300 BCE to 2021)   239

© Copyright Soyinfo Center 2021

541. 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]
Address: Nôgaku-shi, Chemical Dep., College of Fisheries, 
Hokkaido Imperial Univ., Hokkaido, Japan.

542. 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.

543. Product Name:  Miso.
Manufacturer’s Name:  Ueno Miso Factory (Ueno Koji-
ten).
Manufacturer’s Address:  639 North King St., Honolulu, 
Oahu, Hawaii.
Date of Introduction:  1923.
New Product–Documentation:  Directory of Honolulu 
and the Territory of Hawaii. 1923. p. 950. Ueno Yakuma, 
miso, 1100f Hoapili Lane. General Store, 639 N. King. 1924 
Directory. p. 469. Residence given as 639 N. King. 1928-
29 Directory. p. 516, 837. Ueno Yakuma/Yakumo, General 
Store 639 N. King. Miso, 1100f Hoapili Lane. Note: No 
business name is listed yet. Yakuma is listed as a vinegar 
manufacturer in the 1922 Directory. Phone numbers are 8818 
and 8896. Y. Ueno is listed as early as 1917. 1914 Directory. 
p. 712. Yakuma, U., soy, 642 N. King. Residence, same. 
1947-48 Directory. p. 1216. Yakuma Ueno, 1024 Hoapili 
Lane, Honolulu, is the only miso mnfr listed for this year.
 Nihei. 1978. Nippon Jozo Kyokai Zasshi. 73(7):542-49. 
“Hawaii ni okeru Nihon-shu, miso, shoyu no rekishi.” Says: 
“Ueno Koji-ten, founded by UENO Yuichi at 639 N. King 
St., Honolulu. No longer in business.” No date of founding 
given. Wm. Higa. 1980. History of Miso Companies in 
Hawaii; Shurtleff & Aoyagi. 1983. The Book of Miso. 2nd 
ed. p. 234. The company was started by Mr. Yuichi Ueno. No 
longer in business.

544. 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).

545. 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).

546. 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.

547. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Kushiro Miso, Koji Seizo-sho 
(Kushiro Miso & Koji Manufacturing Co.).
Manufacturer’s Address:  915 Meridian Ave., South 
Pasadena, California.  Phone: ELliot 1367.
Date of Introduction:  1924 January.
New Product–Documentation:   The Japanese American 
Directory. 1924. p. 369. Ad (½ page vertical). The top part 
is written in English: “Kushiro Miso Koji Mfg. Co., 915 
Meridian Ave., So. Pasadena, California. Tel. 351367.” But 
most of the ad (about 85%) is in Japanese. At the top of the 
Japanese part, an illustration shows two containers of koji, 
side by side. On each is written, from right to left, in Chinese 
characters [kanji] and hiragana, tokusei hoshi kauji (today 
pronounced tokusei hoshi koji = special dried koji). The 
company makes both fresh and dried koji. They are trying 
to get a patent for their new koji making process. Also in 
1925, p. S-44 (¼-page ad, bottom left. New phone number: 
ELiot 1367. They are still trying to get a patent for their new 
koji making process). Directory entry p. S-155 under South 
Pasadena. Same address and phone.
 Also in 1926, p. S-73 (¼-page ad; They have been 
issued a patent on their new koji making process).
 Ad (¼ page) in The Japanese American Directory. 1930. 
p. S-41. Phone: ELliot 1367. A maker and seller of high 
quality koji. Special patented koji. Sold in an 8-kin container 
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of Takara [Treasure] Koji. An illustration shows one or two 
containers of this koji. On each is written (in horizontal 
characters, from right to left), hoshi koji = dried koji. Note: A 
kin is a Japanese unit of measuring capacity / volume. 1 kin 
= 1.323 lb = 600 gm at this time. The 1st directory entry (p. 
S-53) contains the same name, address, and phone number. 
But the 2nd directory entry (p. S-171) contains the same 
address and phone number, but the company name is given 
as Kushiro Miso, Koji Seizô-sho.

548. Product Name:  Koji, Miso.
Manufacturer’s Name:  Oofu Koji, Miso Seizo-sho 
(Oakland Koji, Miso Manufacturing Co.).
Manufacturer’s Address:  283 7th St., Oakland, California.  
Phone: Lakeside 4373.
Date of Introduction:  1924 January.
New Product–Documentation:  The Japanese American 
Directory. 1924. p. 99. Note: Oofu is the Japanese name for 
Oakland. Also in 1925, p. N-67. Also in 1926, p. N-67.

549. Product Name:  Miso, Vinegar, and Koji.
Manufacturer’s Name:  San Jose Miso, Su, Koji Seizo-

jo (San Jose Miso, Vinegar, Koji Manufacturing Co.). 
Renamed Sa-shi (San Jose) Koji, Miso Seizo-sho in 1925.
Manufacturer’s Address:  North 7th and Jackson Streets, 
San Jose, California.
Date of Introduction:  1924 January.

New Product–Documentation:  The Japanese American 
Directory. 1924. p. 143. No phone number given. Also in 
1925, p. N-114. Renamed Sa-shi (San Jose) Koji, Miso 
Seizô-sho. Jackson & North 7th St. Phone: S.J. 1015. Also in 
1926, p. N-111.

550. Product Name:  Koji.
Manufacturer’s Name:  Shojo-jirushi Koji Seizo-sho 
(Shojo-brand Koji Manufacturing Co.).
Manufacturer’s Address:  411 7th St., Oakland, California.
Date of Introduction:  1924 January.
New Product–Documentation:  The Japanese American 
Directory. 1924. p. 99. No phone number is listed. Note: 
Shojo is an imaginary animal in old Chinese literature, a 
member of the monkey family. It is not clear why this shop’s 
name includes a Chinese word (that is not Japanese) and 
mentions a Chinese animal.
 Ad (1/10 page) in 1925 directory, p. N-75. Entirely in 
Japanese. Same name and address. Please see and test Shojo 
brand koji for yourself.

551. Takahashi, Y. 1924. Ueber das Vorkommen von Inulase 
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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.

552. Nishimura, Torazô; Kinoshita, A.; Katsuyama, M. 
1924. Kôji-kin shu haigô shiken hôkoku [Mixing test for 
koji starter used in shoyu brewing]. Jozo Shikensho Hokoku 
(Report of the Brewing Experiment Station) No. 92. p. 479-
564. March. [Jap]
Address: Jozo Shikensho. 1. Moto Gishi; 2. Gishi; 3. Joshu.

553. Tanaka, Yasujiro. 1924. Shôyu kôji no saikô ondo ni 
tsuite [Maximum temperature during the process of shoyu 
koji manufacture]. Jozogaku Zasshi (J. of Brewing, Osaka) 
1(8):625-28. [Jap]
Address: Kumamoto Zeimu Kantoku Kyoku; Ken Sagaken, 
Gishi, Japan.

554. Kodama, Renichi. 1924. Nature of the oil of soy bean 
miso. Industrial and Engineering Chemistry 16(5):523. May.
• Summary: This article begins: “Miso, a soy bean paste 
made by fermentation, is one of the most staple and 
nutritious food products of Japan. All the people like it, and 
it is used as a soup stock and seasoning in every home.”
 Miso is made from polished rice fermented with 
Aspergillus oryzae, mixed with steamed soy beans, salt, 
and water. The yearly consumption amounts to about 
400,000,000 kan (1 kan = 8.27 pounds), and its value is 
about 360,000,000 yen, or $180,000,000. There are two 
varieties of miso–the Edo or Tokyo miso, and the Sanshu or 
Haccho miso.
 The preparation of both types of miso is described and 
the properties of the extracted oil studied. “The Sanshu miso 
is produced chiefl y in the central part of Japan. It is made by 
inoculating the steamed soy bean with Koji mold and mixing 
with salt and water. This is also packed down under weights 
and kept for 1 or 2 years to ferment. The result is a dark 
brown paste with a salty taste.”
 The oil was extracted from the vacuum-dried miso of 
the two different varieties. Tables show: (1) The composition 
of “Edo miso” and “Sanshu” miso–in terms of the amount 
of rice, soy beans, salt, and water used to make each. (2) 
The properties of miso oils for the two types of miso. (3) 
The constants of soy bean oil, including specifi c gravity 
(0.9466 to 0.9471), melting point, solidifi cation point, acid 
value (22.49 to 77.69), saponifi cation value (211.0 to 235.3), 
iodine value (93.5 to 97.96), Hehner value (93.53 to 97.96), 
and R.M. value [Reichert-Meissl value] (3.56 to 7.46).
 The appearance of ordinary soy bean oil and of the oil 
of soy bean miso is practically identical. The decolorization 
of the oil with animal charcoal materially altered the above 
characteristics; the iodine value was greatly decreased, and 

the saponifi cation and Hehner values were increased, the 
oil becoming nearly solid. The miso oil shows a greater 
Reichert-Meissl value and a smaller iodine value than soy 
bean oil.
 Note: This is the earliest English-language document 
seen (April 2021) that uses the term “soy bean paste” to refer 
to miso, or that mentions “Edo miso” or “Sanshu miso.” 
Address: Iwasaki Food Research Lab., Tokyo, Japan.

555. 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.

556. Nishiwaki, Yasukichi. 1924. Soja-Bereitung mit 
Oidium lupuli, Aspergillus oryzae, und Rhizopus japonicus 
[Preparation of soy sauce with cultures of Oidium lupuli, 
Aspergillus oryzae, and Rhizopus japonicus]. Zentralblatt 
fuer Bakteriologie. Series 2. 63(1/8):28-30. Nov. 27. [2 ref. 
Ger]
• Summary: The author reports experiments concerning 
the production of soy sauce using three different types 
of mold: Oidium [one of the early names for Neurospora 
before the sexual stage was described in 1927], Aspergillus 
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(the mold generally used in soy sauce production in Japan), 
and Rhizopus (the mold widely used to make tempeh). 
Surprisingly, the soy sauce fermented with Oidium was 
considered to be the best quality. It can also be used to make 
good quality miso. The quality of soy sauce made with 
Rhizopus molds was considered to be poor, and the yield 
of soy sauce was low. Onchom is not mentioned. Address: 
Professor, Technischen Hochschule zu Osaka, Japan.

557. Nishimura, Torazô; Kinoshita, A.; Katsuyama, M. 
1924. Sanrui shinseki daizu sei kôji shiyô shiken [A test 
manufacturing soy sauce with koji that was made using 
soybeans submerged in acidic water]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 92. 
p. 372-80. [Jap]
Address: Jozo Shikensho. 1. Moto Gishi; 2. Gishi; 3. Joshu.

558. Tanaka, Y. 1924. Shôyu koji no saikô ondo ni tsuite 
[Maximum temperature during the production of shoyu koji]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 19(4):43-46. [Jap]
Address: Kumamoto Zeimu Kantoku Kyoku Gijutsukan, 
Japan.

559. Product Name:  Koji.
Manufacturer’s Name:  Noguchi Koji-ten (Koji Shop).
Manufacturer’s Address:  119 Lake St., Salinas, California.
Date of Introduction:  1925 January.
New Product–Documentation:  The Japanese American 
Directory. 1925, p. N-133. Name is in Japanese only. In 
English: 119 Lake St., Salinas California. No phone number 
is given.
 Also in 1934 directory, p. 141. In Japanese: Noguchi 
Miso Koji Sei (zô) sho. In English: 119 Lake St. Phone has 
changed: 834.

560. Product Name:  Miso.
Manufacturer’s Name:  Ooshima-ya Koji, Miso Seizo-sho 
[Ooshima Koji & Miso Manufacturing Co.].
Manufacturer’s Address:  1627 3rd St., Sacramento, 
California.  Phone: Main 5155-J.
Date of Introduction:  1925 January.
New Product–Documentation:  The Japanese American 
Directory. 1925. p. N-157, N-164. 1627 3rd St., Sacramento, 
California. Phone: Main 5155-J. Ad (1/8 page) in 1925, p. 
N-165. All in Japanese. Ooshima-ya Shoten. Maker of koji 
and shiro miso (sweet white miso). Science applied and 
quality guaranteed. Ad (1/8 page) in 1926, p. N-151. Also 
in 1926 directory, p. N-155. But phone number is now Main 
3274-W.

561. Product Name:  Koji.
Manufacturer’s Name:  Takahashi Koji Seizo-sho.
Manufacturer’s Address:  333 S. Center St., Stockton, 

California.  Phone: 3394.
Date of Introduction:  1925 January.
New Product–Documentation:  The Japanese American 
Directory. 1925, p. N-229. Also 1930. p. 233.

562. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Yasuhara Shoyu Seizo-sho 
(Yasuhara Soy Sauce Mfg. Co.).
Manufacturer’s Address:  219-221 Jackson St., Los 
Angeles, California.  Phone: TUcker 1458.
Date of Introduction:  1925 January.
New Product–Documentation:  Ad (1/8 page) in The 
Japanese American Directory. 1925. p. S-49. All in Japanese. 
Yasuhara Shoyu Seizôsho, 219-21 Jackson St., Los Angeles, 
California. Phone: TUcker 1458. Owner: Kei Yasuhara. In 
addition to soy sauce (shoyu), also makes miso and koji.
 Same ad in 1930. p. S-40. The directory entry (p. S-53) 
contains the same name, address, and phone number. Also 
in 1932, p. 346 (directory) and p. 347 (1/8-page ad). Also in 
1936, p. 374 (directory).
 The Japanese American Directory. 1940. p. 326-27. 
Listed in the category “Foodstuff Factory.” In characters: 
Yasuhara Shoyu Seizô-sho. In English: Yasuhara Shoyu 
Mfg. Co., 219 Jackson St., Los Angeles. Note: They were 
not listed in this directory in 1937, 1938, or 1939. They 
apparently no longer make miso or koji. Also in 1941, p. 
328.

563. 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.

564. Product Name:  Natto, and Koji.
Manufacturer’s Name:  Nihon Miso Seizo-sho.
Manufacturer’s Address:  439 Turner St., Los Angeles, 
California.  Phone: VAndike 7260.
Date of Introduction:  1926 January.
New Product–Documentation:  The Japanese American 
Directory. 1926. p. S-33 (directory) and p. S-73 (¼-page 
ad; the company now makes miso, koji, and natto. Sells 
wholesale and retail).
 Note: This is the earliest known commercial natto made 
in the United States. We are almost certain that this company 
makes natto in the USA; it is hard to imagine how they 
could import it from Japan and there is no other known natto 
manufacturer in the Western world. As of June 2008 some 
natto is imported frozen to the USA from Japan.
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565. 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.

566. 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.

567. Kuwaki, Seiichi. 1926. Tamari koji seizo-jo narabini 
kanso-jo kaizen [Improvements in the production and drying 
of tamari koji]. Jozogaku Zasshi (J. of Brewing, Osaka) 
4(1):53-56. Aug. [Jap]
Address: Osaka Jozo Gakkai, Riji, Japan.

568. 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.

569. 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.

570. Iwasaki, K. 1926. Muon shitsu de kome kôji jikayô 
shôyu miso seizô-hô [Making rice koji, shoyu, and miso 
without using warm incubation rooms]. Dainippon Nokaiho 
(J. of the Agriculture Society of Japan) No. 549. p. 47-49. 
[Jap]
Address: He is head of the village. Kagawa-ken Sanpo 
Gunasa Mura.

571. Kinoshita, Asakichi; Takada, R. 1926. Shôyu jôzô 
shiken. I. Seikôji teire dosû hikaku shiken [Brewing test 
of shoyu. Comparative tests on stirring the koji]. Jozo 
Shikensho Hokoku (Report of the Brewing Experiment 
Station) No. 94. p. 97-108. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Joshu.

572. 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.

573. Saito, Akio. 1926. [Chronology of soybeans in Japan, 
1900 to 1926, last half of the Meiji period and all of the 
Taisho period] (Document part). In: Akio Saito. 1985. Daizu 
Geppo (Soybean Monthly News). Feb. p. 12-14. [Jap]
• Summary: 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).
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 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.
 1901–Soybean production in Japan reaches 525,000 
tonnes, topping 500,000 tonnes for the fi rst time.
 1905–After Japan’s victory in the Russo-Japanese War, 
it is said that maybe, because of the victorious mood, tofu 
makers start to blow a horn while selling tofu.
 1905–At about this time, soybean cake (daizu kasu) 
passes fi sh cake to become the main fertilizer for crops in 
Japan.
 1905–Shin Sawamura (lived 1865-1931) discovers the 
main natto bacteria and names it Bacillus natto Sawamura.
 1906–Neda Tadamasa of Akita prefecture develops a 
new type of soybean. Named the Akita, it is a cross between 
Shirosaya and Itoi’s Ani.
 1907 March–Nisshin Mamekasu is founded (initial 
capitalization is 3,000,000 yen). The next year its soybean 
crushing plant in Dairen, Manchuria, starts to operate. In 
1918 the company merged with Matsushita Mamekasu to 
become Nisshin Seiyu K.K.
 1908–At about this time the retail price of tofu in Tokyo 
is 1 sen. The average cake of tofu weighs over 100 monme (1 
monme = 3.7656 gm or 0.1325 oz), so over 376 gm. In 1982 
the average price of tofu is 100 yen per cake and the average 
cake weighs 300 gm.
 1914–The Mogi Saheiji family in Noda starts to sell 
shoyu in 1-sho bottles (1 sho = 1.805 liters or 3.81 pints). 
Before this time a ceramic sake bottle (tokkuri) was used.
 1914–Yamada Hikozaburo of Nagano prefecture 
succeeds in making dried-frozen tofu (Koya-dofu) for the 
fi rst time in the Shimi-dofu area.
 1915–From this year until 1919, the soybean oil industry 
in Japan is in a period of prosperity. In 1914 Japan produces 
7,105 tonnes of soy oil and 92,325 tonnes of soybean 
cake. Just 5 years later, in 1919, these fi gures have risen 
to 30,658 tonnes of soy oil and 353,288 tonnes of soybean 
cake. Soybean cake becomes very widely used in Japanese 
agriculture.
 1918–The mayor of Tokyo, Tajiri Inataro, recommends 
that people eat low-fat soybean cake cooked with rice 
(mamekasu meshi) to protect themselves from the rapidly 
increasing price of rice; he himself eats this dish every day. 
Hiroetsu? Takako (a woman educator, lived 1867-1949) 
cooked soybean cake and rice (mamekasu gohan). Dr. 
Saei Tadasuke (1876-1959, a nutritionist) introduces an 
inexpensive meal (it costs 3 sen 5 rin for 5 people) using tofu 
and fi sh bones for breakfast and dinner at the Inexpensive 
But Nutritional Cookery Seminar (Eiyo Anka Ryori 
Koshukai). This year 30-50% of Japanese don’t have enough 

to eat. The demand for beef tendons and okara increases. The 
price of high-quality meat increases faster than the price of 
tofu.
 1919–Artifi cially cultured pure-culture natto starts to 
be used. Hanzawa Jun of Hokkaido University (1879-1972), 
using this method, invents a new “Sanitary Natto Container” 
(Eisei Natto Yoki) made of thin slabs of wood (kyogi). He 
also founds the “Natto Container Improvement Association” 
(Natto Yoki Kairyo-kai)
 1919–Soybean production in Japan reaches 502,200 
tonnes, and soybean imports rise to 168,000 tonnes. 
Production of soybean oil reaches 8,853,600 gallons or 
33,573,000 liters, equal to that of rapeseed oil.
 1919–A machine or kit for making tofu or soymilk 
easily at home (kateiyo tonyu-ki) is marketed.
 1920–Soybean production in Japan reaches a record 
559,000 tonnes.
 1920–Tsugano Akisaburo of Tokyo invents a quick 
method for fermenting shoyu (shoyu sokujo-ho). By adding 
salt water to soybean koji to make moromi, he is able to 
make shoyu in less than 10 days.
 1922 April–The oil production department of Suzuki 
Shokai [which went bankrupt in 1922] becomes independent 
and founds Hohnen Oil Co., Ltd. (Hohnen Seiyu).
 1923 Sept.–The Great Kanto / Tokyo Earthquake (Kanto 
Daishinsai) strikes. 70% of the miso factories in the area are 
burned down, causing a shortage of miso. But miso makers 
in other parts of Japan use this opportunity to ship their miso 
to Tokyo, and the people of Tokyo come to realize the good 
taste of miso made elsewhere in Japan.
 1924–Kodama Shizutoshi? (or Shintaro) invents another 
quick method for fermenting shoyu (shoyu sokujo-ho) using 
acid or alkali to hydrolyze soybeans or soybean cake to make 
shoyu.
 Note: This is the earliest document seen (April 2001) 
that mentions shoyu made by acid hydrolysis. Address: 
Norin Suisansho, Tokei Johobu, Norin Tokeika Kacho Hosa.

574. 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), 
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diastase, protease, soy fermentation (incl. soy sauce), and 
miso (with 7 references). Address: Microbiological Lab., 
Bureau of Chemistry, USDA.

575. Togano, Meijiro. 1926. Saishin shôyu miso jôzô-hô 
[Principles of modern shoyu and miso brewing]. Tokyo: Jôzô 
Hyôron-sha. 1052 p. [Jap]*

576. Maliarevskiy, G.YA. 1927. Prigotovlenie kitayskoy soi 
v Severnoy Man’chzhurii [Manufacture of Chinese soya 
{soy sauce} in North Manchuria]. Vestnik Manchzhurii 
(Manchuria Monitor) (Chinese Eastern Railway) No. 12. 
p. 56-61 + 4 p. of additional photographs. Russian edition. 
[Rus; eng]
• Summary: The Contents states that this article is from the 
Chinese Republic. The numbered photos show:
 (1) View of soy sauce factory belonging to the Li-tung 
Company at Fushiatien. (2) Boiler house–with vats for 
boiling beans. (3) Premises wherein dry beans are fermented 
[in trays to make koji] showing [tall, vertical] supports for 
beans. (4a) Premises in which the dough [moromi] is being 
fermented in tubs. (4b) Tubs in the yard of the Ling-sing 
[soy] sauce factory at Fushiatien containing soy sauce in a 
fermented state in summer.
 (5) Earthen pot (ta-kang) containing corn *misu* in 
a state of fermentation. Note: The meaning of the word 
“misu” is unclear. (6) Inside of cooper’s shop, where tubs 
for shipping and selling soy sauce are made. (7) Shelves 
containing woven baskets in which rye is turned into malt 
[koji?]. (8) Grinding stone for crushing over-ripe rye.
 (9) Wooden press, for pressing soy sauce from moromi. 
(10) Cross-sectional illustration from side of No. 9, with 
explanation in Russian. (11) Implements required for pouring 
the ready [soy sauce] product into casks. (12) A small 
wooden tub and scoop used in mixing boiled [soya] beans 
with fl our.
 (13) Implements used in preparing red tou-fu [fermented 
tofu]. (14) Preparation of millet cakes for corn *misu* at 
Ting-sing’s factory. Four men are in the photo. Address: 
Manchuria.

577. Honolulu Advertiser (Hawaii). 1928. Kogi [sic, Koji] 
rice, used in manufacture of sweet saki, draws attention of 
food inspector during month. Jan. 12. p. 17.
• Summary: “Kogi [sic, Koji] rice, used principally in the 
making of miso soup, a dish served in most Japanese homes, 
received special attention in the December report of M.B. 
Bairos, territorial food commissioner and analyst, which was 
submitted to Dr. F.E. Trotter, president of the board of health, 
yesterday.
 “Investigation of the principal uses of Kogi rice 
followed the request from the prohibition department for 
the analysis of a sample of amasake (sweet sake). The 
sample tested when it was 24 hours old showed 23 percent 

acidity and no alcohol. The same sample analyzed one week 
later gave an alcoholic content of 9 and six-tenths percent. 
Amasake is prepared by adding water to kogi.”
 “Four Japanese fi rms in the city are manufacturing kogi, 
using an average of 30 bags of rice daily.”
 Note: This is the earliest document seen (Oct. 2021) 
stating that amasake is being made in Hawaii, or concerning 
amasake in Hawaii.

578. Takamine, Jokichi; Takamine, Jokichi, Jr.; Takamine, 
Caroline. Assignors to Takamine Ferment Company, of 
New York, N.Y. (A Corporation of West Virginia). 1928. 
Method of laundering. U.S. Patent 1,660,458. Feb. 28. 4 p. 
Application fi led 17 Dec. 1921. [4 ref]
• Summary: Note: This patent was fi led when Jokichi 
Takamine was still alive; he died on 22 July 1922. However 
it was issued after he died.
 “This patent relates to an improved method of 
laundering.
 “The object of the invention is to provide a method 
for use in laundries for digesting, that is, liquefying and 
converting into soluble condition, the starch contained in 
the articles being laundered, or which has previously been 
applied to the surface of such articles, to permit the easy and 
ready removal of such starch or the, release and removal 
of any soil or dirt deposit on the starchy surface.” Address: 
2. Passaic, New Jersey. Administratrix of Said Jokichi 
Takamine, deceased.

579. 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.

580. Oshima, Kokichi. 1928. Shôyu kôji daiyô-hin toshite no 
kani kanzô ni tsuite [Liver of crab as a substitute for shoyu 
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koji]. Jozogaku Zasshi (J. of Brewing, Osaka) 6(1):21-24. 
[Jap]
Address: Hokkaido Teikoku Daigaku, Suisan Senmon-bu, 
Kyoju Nôgaku hakase, Japan.

581. 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.

582. Product Name:  Koji Miso, and Miso-Zuke.
Manufacturer’s Name:  Araki (Sotaro).
Manufacturer’s Address:  45 Piopio, Hilo, Island of 
Hawaii.  Phone: 579.
Date of Introduction:  1928.
New Product–Documentation:  Directory of Honolulu 
and the Territory of Hawaii. 1928-29. p. 587. Araki Sotaro, 
General Merchandise, Wholesale and Retail, Manufacturers 
of Koji Miso and Miso-Zuke. 45 Piopio, Hilo, Island of 
Hawaii. Tel. 579. P.O. Box 461.

583. Ducceschi, V. 1928. La soja e l’alimentazione nazionale 
[Soya and the Italian national diet]. Milano, Italy: Francesco 
Vallardi. x + 246 p. Illust. No index. 22 cm. (Biblioteca 
Encyclopedia Vallardi). [117 ref. Ita]
• Summary:  Contents: 1. Introduction: Refl ections on the 
theme of new foods, the nutritional problem of our country, 
nutritional hardships in Italy (population and foodstuffs), 
causes and remedies of these hardships, the soybean and its 

future in temperate climates, how one studies a new food,
 2. Natural history of the soybean (a summary of the 
history of soybean research in Italy; R. Brugia, D. Pinolini, 
G. Ruata & G. Testoni). 3. Chemical composition of the 
soybean seeds. 4. Biological value of the principal nutrients 
in the soybean seed.
 5. Food products furnished by the soybean and their 
digestibility: Whole soybeans (soja intero), soy oil, soy 
fl our–whole and defatted (la farina di soja; farina di soja 
integrale; farina di soja sgrassata), making bread with soy 
fl our, pasta, soy milk and cheese (il latte ed il formaggio di 
soja [tofu]), fermented products (sauces; natto, miso, koji, 
soy sauce {called shoyou or soyou in Japanese, tsiang-yeou 
in Chinese}).
 6. Medical and therapeutic applications of the soybean: 
Soy in vegetarian diets, its application in the cure of diabetes 
and its effects, therapeutic uses of soymilk.
 7. The economic problem of the soybean: The soybean 
as a popular food, the most economical known source of 
protein today, yields of soybean under cultivation.
 8. Conclusion: Arguments of fact in favor of the battle 
of soya, a few words to opponents (Worcestershire sauce, 
Lea & Perrin), the example of the potato and the sugar beet, 
program and propositions / resolutions.
 Note 1. This is the earliest Italian-language document 
seen (April 2012) that uses the words shoyou, soyou, or 
tsiang-yeou to refer to soy sauce.
 Note 2. This book’s large bibliography contains more 
errors than any other soy-related bibliography we have ever 
seen. Address: Prof., Institute of Physiology at the Royal 
University of Padua (Istituto di Fisiologia della R. Universita 
di Padova), Italy.

584. 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, 
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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, 
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.”
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 “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.

585. 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 
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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.”

586. 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).

 “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, 
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).
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 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). 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.

587. Maliareffsky, G.I. 1928. Preparation of Chinese soy 
bean sauce in North Manchuria. Vestnik Manchzhurii 
(Manchuria Monitor) (Chinese Eastern Railway) No. 1. p. 
11-12. English edition. [Eng]
• Summary: Combined with the Russian text, this 10-page 
document contains 15 black-and-white photos. Discusses 
the process, technology, and equipment used to make 
fermented soy sauce in Manchuria in the late 19th and early 
20th centuries. Photos show: Materials used. The Li-tung 
Company at Fushiatien. Boiler house with vats where beans 

are dried for fermenting. Earthen pots containing corn ‘miso’ 
during fermentation. Coopers shop where vats are made. Rye 
for making into koji. Grinding stones for crushing rye koji. 
The wood press. Address: Harbin, Manchuria.

588. Tamiya, Hiroshi; Morita, Shinkichi. 1929. Bibliographie 
von Aspergillus 1729 bis 1928 [Bibliography of Aspergillus 
from 1729 to 1928]. Botanical Magazine (Tokyo) 
43(506):60-71. Feb.; 43(507):145-56. March; 43(508):179-
89. April; 43(509):237-49. May; 43(510):281-91. June; 
43(511):321-32. July; 43(512):371-81. Aug.; 43(513):427-
38. Sept.; 43(514):501-15. Oct.; 43(515):577-89. Nov.; 
43(516):625-33. Dec. [2424 ref. Ger]
• Summary: A superb bibliography of 2,424 citations listed 
chronologically by year, and within each year alphabetically 
by author. Part 1, 1929, covers the years 1729 to 1920 and 
contains 1,655 references. At the end of the last installment 
(1930) there is a complete author index. Continued in the 
Jan. 1930 issue. Address: Japan.

589. Dorsett, P.H.; Morse, W.J. 1929. Hama Natto and 
Daitokuji Natto in Japan and salted soybeans in Peiping, 
China (Document part). In: P.H. Dorsett and W.J. Morse. 
1928-1932. Agricultural Explorations in Japan, Chosen 
(Korea), Northeastern China, Taiwan (Formosa), Singapore, 
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant 
Introduction and Forage Crop Investigations, Bureau of Plant 
Industry, USDA. 8,818 p. Unpublished log.
• Summary:  Page 1053 and 1055 (16 May 1929). Tokyo, 
Japan. A photo shows: “A little more than one-half sized 
picture of a box of Natto–native name ‘Hama Natto.’ It 
is made in the Hamamatsu District [Shizuoka Prefecture, 
central Japan]. It is known as dry natto. The beans are soft 
and of a fl avor like dill pickles. The beans are eaten as a 
relish. D. & M. #246” (neg. #43660).
 Note 1. This is the earliest English-language document 
seen (Nov. 2011) that contains the term “Hama Natto” 
(unhyphenated, regardless of capitalization); it refers to a 
type of traditional Japanese fermented black soybeans.
 Pages 3229, 3230, and 3231 (10 Dec. 1929, Kyoto). 
Contains long lists of the vegetables and fruits seen in the 
Kyoto morning market. “We got two nice soybeans, one a 
fi ne large black one, the other as nice a yellow one as we’ve 
seen.”
 “We then went to a Natto manufacturing place near an 
old temple known as Daitokuji. Here we tried out a kind of 
natto [Daitokuji natto = fermented black soybeans] which 
we think might take with the American people, also miso, 
both are different from any we have previously seen. A 
detailed account of the manufacture of these products is to 
be found in our special report concerning the soybean and its 
products.”
 Note 2. This is the earliest document seen and the 
earliest English-language document seen (Nov. 2011) that 
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mentions Daitokuji as a place that manufactures fermented 
black soybeans in Kyoto, Japan, near the old temple named 
Daitokuji. Daitokuji is a Rinzai Zen Buddhist temple in 
northern Kyoto. Here “Daitokuji natto” have long been made 
as both a seasoning in the vegan diet of the monks and as a 
well-known souvenir for tourists.
 Page 3231. “We left Kyoto on the 10:14 p.m. train 
and are due to arrive in Tokyo about 9:00 a.m. tomorrow 
morning, Wednesday, December 11, 1929.” Pages 3469 and 
3483 (8 Jan. 1930). Tokyo, Japan. A photo shows: “Box 
of dried form of Natto sold under the name of ‘Hama-
natto.’ Purchased at the railway station of Hamamatsu, 
Japan, December 11, 1929. This form is only made in the 
Hamamatsu district. Eaten as it is, when one drinks tea. Box 
7½ inches long and 4¼ inches wide. D. & M. #3442” (neg. 
#44743).
 Page 3484. “Box of soybean ‘Natto’ purchased from a 
Natto factory in Kyoto, Japan, December 10, 1929. Native 
name ‘Tsubunatto’ [Tsubu-natto; slightly crushed natto] or 
‘Daitokuji’ Natto. This is a dried form of Natto, commonly 
known as ‘Hamanatto,’ and is only made in Kyoto and 
Hamamatsu, Japan. The name ‘Daitokuji’ Natto is taken 
from the Daitokuji Temple, of which a priest fi rst made this 
product. Generally eaten when drinking tea. Box is 7 inches 
long and 4 inches wide D. & M. #3071” (neg. #44744).
 Page 3486. Box of Natto, known as ‘Hamanatto,’ 
purchased at a small store in Tokyo, Japan, December 
24, 1929. This is a dried form of Natto and is made in 
Hamamatsu, Japan. Hamanatto is eaten when one drinks tea. 
Box 6 inches wide; 7½ inches long. D. & M. #3073” (neg. 
#44746).
 Page 6264 and 6274 (24 Oct. 1930). Peiping, China. 
P.H. Dorsett. A photo shows: “Soja max. Salted soybeans... 
Life sized pictures. Dry form, D. & M. #47531; moist form 
D. & M. #47530. Dry form consists of small fl at black beans 
cured like string natto and then dried. Moist form, soybeans 
cured like string natto” (neg. #46124). Note 3. Natto (stringy 
natto) is unknown in modern China. The salted black 
soybeans may well be fermented black soybeans (fermented, 
salted black soybeans).
 Page 6945-6946 (13 Jan. 1931). Kyoto, Japan. “Notes by 
Mr. W.J. Morse... We were taken to the Chemical Laboratory 
where Mr. Katagiri is doing some work on soybean products, 
especially soy sauce. Concentrated soy sauce is shipped to 
the United States in rather large amounts and then diluted 
and bottled. We were shown a sample of soyamint which is a 
practical soysauce product and made in about three months. 
It is said that the soybeans are treated with an acid solution, 
then neutralized and rice Koji added. After three months of 
curing, the soy sauce is ready for use.
 Note 4. This is the earliest English-language document 
seen (April 2012) that contains the word “soysauce” (spelled 
as one word).
 “After lunch we went to the Taitokuji [sic, Daitokuji] 

Temple where the famous Taitokuji Natto [sic, Daitokuji 
Natto] is said to have been originated by one of the Temple 
priests more than 400 years ago.
 “Mr. Sekkai Ota, one of the temple priests, very kindly 
explained the history of the dried form of Natto as well as 
the whole process of its manufacture. This form of Natto will 
keep indefi nitely and is eaten when sprinkled with a mustard 
sauce or sweet liqueur. The Hamamatsu Natto is made in the 
same manner but is allowed to dry more.”
 Page 6947 (13 Jan. 1931). Soybean Natto. Photo shows: 
“Group at the Kyoto Imperial College of Agriculture: Prof. 
Matsumoto, Prof. Kamikawa, W.J. Morse, U.S. Department 
of Agriculture, Washington, D.C. and Mr. Sekkai Ota, Priest 
of the Taitokuji [sic, Daitokuji] Temple at Mr. Morse’s right, 
who explained the method of manufacture of Taitokuji [sic] 
Natto. A dried form of Natto originated at the Temple more 
than 400 years ago” (neg. #46446). Address: Agricultural 
Explorers, USDA, Washington, DC.

590. Wai, Nganshou. 1929. A new species of mono-
mucor, Mucor sufu, on Chinese soybean cheese. Science 
70(1813):307-08. Sept. 27. [1 ref]
• Summary: “The utilization of fermentation micro-
organisms was known so early in China that we can trace 
it back to the Hsia Dynasty, 2000 B.C... From the scientifi c 
point of view, the old manufacturing methods seem to 
be fundamentally sound. For example, the regulation of 
temperature, the purity of the culture and the means of 
pasteurization and preservation are conducted so skillfully 
that we can not but be impressed with the painstaking and 
accurate observations on natural phenomena in the past. The 
application of mono-mucor in the manufacture of ‘sufu’ is 
such an example.
 “’Sufu’ or ‘tosufu’ is a well-known dish in the Chinese 
dietary. It is made from soybeans and sold everywhere 
in groceries.” Soymilk is coagulated with brine to make 
tofu. “The tofu is pressed in wooden molds into blocks of 
desirable sizes, which are then arranged on bamboo trays 
and left in the fermentation chamber for about a month. 
The manufacture of sufu begins in December and ends 
in February. The average temperature of the fermentation 
chamber is found to be 14ºC. After this treatment these 
blocks are transferred to large earthenware barrels, each 
having a volume of seven hectoliters. Then salt and 
Shoushing wine are added one after the other to the blocks, 
mainly for the purpose of preservation. The barrels are 
fi nally closed, covered with wooden plates and left unopened 
for about three months. After this procedure the blocks, 
having acquired a peculiar fl avor, are ready for sale. The 
products seen on the market are usually red or white blocks 
2 to 4 cm square and 1 to 2 cm in thickness. The white ones 
are untreated, while the red ones are colored with ‘hung chu’ 
ch’ü, which is derived from the culture of another mold, 
Monascus purpureus, on rice.
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 “Sufu is manufactured in large quantities in the region 
of Shoushing [Shaoxing] in Chekiang Province [Zhejiang, 
a coastal province in central eastern China] and Soochow 
[Suzhou], Wushih [Wuxi], and Changchow [Changzhou] 
in Kiangsu Province [Jiangsu, a coastal province in central 
eastern China]. The native manufacturers know how but not 
why such fl avored sufu is produced. They believe that the 
fermentation is controlled by one of the gods, to whom they 
make prayers for its success.
 “Early in my research on sufu I found in the 
fermentation chamber of a factory in Shoushing gray 
mycelium about 2 cm in height covering the whole surface 
of the blocks. As I deemed this mycelium to be valuable 
for scientifi c research, I made a culture of it on the spot 
and brought the culture back to Nanking. The mold which 
produces this mycelium was isolated. It appears to be an 
undescribed species of Mucor for which the name Mucor 
sufu is proposed...
 “From the observations recorded above I conclude that 
the transformation of tofu into sufu is due to the growth of 
this Mucor. It is also interesting to note that the mono-mucor 
on sufu manufactured in Shoushing in Chekiang Province 
and that in Soochow, Wushih, and Changchow in Kiangsu 
Province is all of the same species. In ancient times traveling 
was handicapped by lack of railway connections between 
Chekiang and Kiangsu nearly three hundred miles apart. It is 
remarkable that the mold on sufu manufactured in these two 
provinces should be of the same species, a coincidence of 
historical as well as biological importance.”
 Note 1. This is the earliest English-language document 
seen (Oct. 2011) that uses the word “sufu” or the word 
“tosufu” to refer to Chinese-style fermented tofu.
 Note 2. Usage of these terms seems to be largely 
confi ned to the area in and around Shanghai. In Mandarin, 
this product is widely called doufu-ru or furu (pinyin), fu-ju 
(Wade-Giles), rufu, or dou-ru. In Cantonese (and in most 
Western tofu shops run by Chinese–who come from Canton) 
it is called fuyu, fu yu or funan. The fi rst Westerner to use 
the term sufu was Walter T. Swingle (1945), a brilliant plant 
pathologist and plant physiologist with the USDA–as well 
as an agricultural explorer and sinologist. The fi rst Western 
microbiologist or food scientist to use the term was Dr. 
C.W. Hesseltine in his classic 1965 paper “A millennium of 
food, fungi, and fermentation.” From that paper and from 
the ongoing research on this food by Hesseltine and his co-
workers, the term spread rapidly among Western scientists 
and writers. We feel this is unfortunate, since few Chinese 
know the meaning of the term sufu.
 Note 3. Frederick V. Coville, in his article titled 
“Soybean Cheese” (Science, 20 Sept. 1929, p. 283), states, 
in reference to this journal article, that “Mr. Nganshou Wai, 
chief chemist of the National Hygienic Laboratory, Shanghai 
[the same city where the term sufu is most widely used!], is 
a native of Chekiang Province, China, and was graduated 

in 1924 from the Japanese Imperial University, Kyoto, 
where he became specially interested in biochemistry. He 
then worked for two years in the laboratory of Professor 
Genitzu [Gen-itsu or Genitsu] Kita, at Kyoto, whose studies 
of fermentation are well known... The original account of 
the experiments was published in Chinese, with illustrations, 
in December, 1928, in the Agricultural Journal of the 
Agricultural College, National Central University, Nanking. 
Mr. Wai’s present paper, an abstract of the original, is the 
fi rst presentation in English.”
 Note 3. The mold Mucor sufu was renamed (actually, 
fi rst reported as being identical to) Actinomucor elegans in 
1965 (See Hesseltine, C.W. 1964. “A millennium of fungi, 
food, and fermentation”). Address: National Hygienic Lab. 
[Shanghai], China.

591. Dorsett, P.H.; Morse, W.J. 1929. Soybeans in Chosen 
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse. 
1928-1932. Agricultural Explorations in Japan, Chosen 
(Korea), Northeastern China, Taiwan (Formosa), Singapore, 
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant 
Introduction and Forage Crop Investigations, Bureau of Plant 
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2864 (1 Nov. 1929). “Left Keijo [Seoul] at 
7:30 a.m. for Suigen [today’s Suwôn, south of Seoul] where 
we arrived at 8:45 a.m. We went direct to the Agricultural 
Experiment Station from the railway station... We also 
secured two still pictures of fasciated soybeans.
 Negative #44484. “A nearby view of fasciated soybean 
stems which are being grown at the Agricultural Experiment 
Station at Suigen.”
 Page 2866. Neg. #44485. Another nearby view of 
fasciated soybean stems...”
 Page 2869 (4 Nov. 1929). “We left Keijo at 7:30 a.m. 
and arrived in Suigen at 7:45. [We visited] a farmers street 
market. We thought we would likely fi nd a good collection 
of locally grown soybeans...” But they found nothing of 
interest. They then arrived at Jinsen [today’s Incheon, 
west of Seoul] at 12:25. “Jinsen is a domestic and foreign 
shipping port for soybeans and other farm products as well as 
commercial products.”
 Page 2873. Neg. #44489. “Ricking sacks of soybeans 
near the wharf at Jinsen, Chosen. These are being unloaded 
from a car.”
 Page 2874. Neg. #44490. “Loading a cart with sacks of 
soybeans. Jinsen, Chosen.”
 Neg. #44491. “Loading sacks of soybeans onto a boat. 
Jinsen, Chosen.”
 Page 2875. Neg. #44492. “Loading sacks of soybeans on 
a boat by man-power, See #44491. Taken at Jinsen, Chosen.
 Neg. #44493. “A good-sized rick of soybeans [in sacks] 
on the wharf at Jinsen. The sacks and tying are of rice straw. 
Jinsen, Chosen.”
 Page 2891 (7 Nov. 1929). “Left at 8:50 this morning for 
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Rensen [today’s Yeoncheon railway station, north of Seoul, 
in far northern South Korea] which is some 2 hour ride by 
train... The region is an extensive soybean growing section 
and we visited it to get pictures and samples of the several 
varieties said to be grown here... We also secured quite a nice 
collection of samples. We walked the distance from Rensen 
to Zenkoku, the next station en route to Keijo, a distance 
of some fi ve miles or so, and in addition to getting some 
additional of soybeans we secured seed of several interesting 
native plants from the wild...”
 Page 2892. “The more we see of Chosen the more 
convinced we become that it is an interesting country for 
plant exploration work.”
 Page 2893. Neg. #44503. “A native tying a sack of 
soybeans with rice straw rope. It looks easy! Try it! Rensen, 
Chosen.”
 Neg. #44504. “Another view of the same man shown in 
the above picture further advanced with the tying of the sack 
of soybeans.”
 Page 2821. Neg. #44505. “Another view of the same 
man at another stage of the soybean sack tying. Rensen, 
Chosen.”
 Neg. #44506. “The same man at still another stage of the 
tying of sacks of soybeans. Rensen, Chosen.”
 Page 2895. Neg. #44507. “The same man in the last 
stage of the tying of sacks of soybeans. Rensen, Chosen.”
 Neg. #44508. “At the left, from left to right, Mr. 
Suyetake and Mr. Morse discussing the sampling and 
inspection of soybeans. Rensen, Chosen.”
 Page 2896. Neg. #44509. “A fairly nearby view of 
the inspector attaching his inspection certifi cate to bags of 
soybeans which have been inspected. Rensen, Chosen.”
 Neg. #44510. “Loading an ox cart with bags of 
soybeans. Rensen, Chosen.”
 Page 2897. Neg. #44511. “Lashing the bags of soybeans 
onto the cart. Rensen, Chosen.”
 Neg. #44512. “Sampling and inspecting bags of 
soybeans. Rensen, Chosen.”
 Page 2899. “An oxen [ox] eating a feed of chopped 
kaoliang and soaked or boiled soybeans [from a wooden 
bucket], Rensen, Chosen.”
 Page 2900. Neg. #44517. “W.J. Morse examining 
soybeans in bundles in a farmer’s yard. Rensen, Chosen.”
 Page 2905 (8 Nov. 1929). “Today we met with a serious 
disappointment. As previously noted, we arranged, or 
thought that we had arranged, to secure samples of soybeans, 
mung beans, adsuki beans, millet, sorghum and buckwheat 
from the extensive display which we found at the Exposition 
when we fi rst arrived in Keijo.
 “This morning we sent Mr. N. Suyetake (our interpreter) 
to learn how things were progressing and if we could be 
of any assistance in getting and bagging the material. He 
returned about 2:00 p.m. with 8 samples of seed, two each of 
soybeans, mung beans, adsuki beans and two kinds of garden 

beans.” He was told there had been a misunderstanding.
 Page 2918 (9 Nov. 1929). “We saw a good many small 
green planted soybeans alone and with corn and millet which 
was being harvested by cutting, or is yet to be harvested.”
 “Morse advised this morning that last night he met Mr. 
Oda, Secretary to the Governor-General, who inquired how 
we were getting along. (He had special reference to our 
getting grain samples from the collection at the Exposition 
which we had requested). Morse replied that we were 
not getting along at all, for we only got two samples of 
soybeans. Mr. Oda expressed surprise and arranged with 
Mr. Morse and Mr. Suyetake to call at his offi ce about 10:30 
this morning and he would go with them to see one of the 
principal offi cials about the matter of taking up with the 13 
prefectorates the problem of getting samples for us.”
 Page 2919. “They attended to that this morning and 
reported that Mr. Oda had started things moving to get 
a collection of local as well as commercial varieties of 
soybeans, also samples of mung beans, adsuki beans, wheat, 
barley and buckwheat. We will supply the small bags to be 
sent to the proper authority in each prefectorate.”
 Page 2934. Neg. #44530. “Large bales of soybeans in a 
farmer’s yard near the village of Koka, Koka Island [today’s 
Ganghwa Island], Chosen.
 Page 2935. Neg. #44533. “Picking a few soybeans from 
large bundles at a farm house. Koka Island, Chosen.”
 Page 2936. Neg. #44534. “Korean farmers standing in 
front of large bundles of soybeans. This is the only region 
where we have seen such large bundles. Koka Island, 
Chosen.”
 Page 2945. (12 Nov. 1929). Mr. Morse and Mr. Suyetake 
“also delivered the bags to Mr. H. Yamamoto who is getting 
for us a collection of soybeans and other seed from each of 
the 13 prefectorates of Chosen.”
 Page 2951. We “pulled into Shariin [today’s Sariwôn 
/ Sariwon, south of P’yongyang, North Korea], our 
destination.” “When the wheat [planted in furrows] is 
harvested, the area is ridged and planted to soybeans, 
which are harvested in the fall.” “They are testing about 
300 varieties of soybeans at the Station and we have been 
promised samples of these.”
 Page 2955. “Tomorrow the Doctor is going to show us 
the use of a two-oxen Korean plow and will also stage for us 
to photograph, a soybean planting scene characteristic of the 
growing practices in this region.”
 Page 2956. Neg. #44546. “A Korean farmer and his wife 
fl ailing out soybeans. Shariin, Chosen.
 Page 2957. Neg. #44547. “Soja max. Soybean hay. 
Shariin, Chosen. Korean farmers’ wives bundling soybean 
straw after the beans have been fl ailed out.”
 Neg. #44548. “Soja max. Soybeans in the straw. Shariin, 
Chosen. A good-sized pile of soybeans, unthreshed.”
 Page 9258. Neg. #44549. Soja max. Soybean. Shariin, 
Chosen. “A Korean farmer’s wife raking bean straw from the 
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fl ailed out beans.”
 Neg. #44550. Soja max. Soybean. Shariin, Chosen. 
“Korean farmers at work cleaning soybeans which have been 
fl ailed out.”
 Page 2959. Neg. #44551. Soja max. Soybean. Shariin, 
Chosen. “Winnowing soybeans by means of a piece of 
matting.”
 Neg. #44552. Soja max. Soybean. Shariin, Chosen. 
“Balls of soybeans [meju] each prepared to grow the culture 
and make miso.”
 Page 2965 (14 Nov. 1929). “We called at the Experiment 
Station this morning and found Dr. Takahashi ready to 
demonstrate for us the common Korean practice of planting 
soybeans in this section, so that we could try to get still and 
motion pictures of the several practices.
 “The fi rst method he showed us was the planting in 
4-foot hills on ridges among other crops. Opening the hill 
with a short handled hoe and dropping the beans (three or 
four) in a hill and covering with the hand hoe.
 “Planting thickly, 6 inches to 8 inches apart in the row 
for grain or other purposes. Opening the hole with the heel, 
dropping the beans and covering with the feet.
 “The Doctor also demonstrated for us the Korean double 
and single oxen plow in preparing land for seeding. From 
what we could see in a trial of this kind, the Korean plow 
does excellent work and perhaps for the Korean method of 
farming is superior to the Western plow.”
 “In the afternoon we visited a nearby village and tried 
photographing scenes and operations in the making of 
soybean mash balls [meju] for the home manufacture of miso 
and soy sauce.
 Page 2966. Neg. #44558. “Planting soybeans on the 
side of ridges by means of a small short handled hoe. Shariin 
Agricultural Experiment Station. Shariin, Chosen.”
 Neg. #44559. “Another and a little closer view of 
women planting soybeans on the side of ridges with a short 
handled hoe. Shariin Agricultural Experiment Station. 
Shariin, Chosen.”
 Page 2967. Neg. #44560. “Planting soybeans by means 
of making a depression with the heel, dropping in the 
beans and covering them with the foot. Shariin Agricultural 
Experiment Station. Shariin, Chosen.” Address: Agricultural 
Explorers, USDA, Washington, DC.

592. Dorsett, P.H.; Morse, W.J. 1929. Miso in Chosen 
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse. 
1928-1932. Agricultural Explorations in Japan, Chosen 
(Korea), Northeastern China, Taiwan (Formosa), Singapore, 
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant 
Introduction and Forage Crop Investigations, Bureau of Plant 
Industry, USDA. 8,818 p. Unpublished log.
• Summary: * = Best photos. Page 2965 (14 Nov. 1929). 
Again visited the Shariin Agricultural Experiment Station 
near Shariin [today’s Sariwon in North Korea] and met Dr. 

Takahashi, the director, who demonstrated the common 
Korean practice of planting soybeans in 4’ hills on ridges 
among the other crops. “In the afternoon we visited a nearby 
village and tried photographing scenes and operations in the 
making of soybean mash balls for the home manufacture of 
soybean miso and soy-sauce.
 Note: This is the earliest English-language document 
seen (April 2021) that uses the term “soybean mash balls” to 
refer to what in Korean are called meju and in Japanese are 
called misodama.
 Photos (p. 2966-67) show women planting soybeans on 
the side of ridges using a small, short-handled hoe. 
 Photos (p. 2968-69) show close-up views of “Tenjan 
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[doen jang = Korean soybean jang], soy sauce, and Kanjan 
[Kanjang = Korean soy sauce]; back row, left to right, two 
balls of freshly made bean mash, on the right, two made 
three weeks or more ago, these are pretty will cracked and 
covered with mould.”
 Note 1. Each ball is wrapped in straw which is joined 
and twisted at the top.
 Note 2. This is the earliest document seen (April 2021) 
that uses a Korean name for Korean-style soybean jang 
(miso), or that uses the word “Tenjan” to refer to Korean-
style soybean jang.
 Note 3. This is the earliest English-language document 
seen (April 2021) that uses the word “Kanjan to refer to 
Korean-style soy sauce.
 Same photo but with a crock of miso in the back. Photo 
of Korean planting soybeans using a large plow and oxen. 
 Page 2972 (14 Nov. 1929). Shariin, Chosen [Korea]. 
* “Pouring boiled soybeans into a wooden mortar for 
crushing” (neg. #44570).
 Page 2973. “Crushing the boiled soybeans in a wooden 
mortar for use in making Miso balls for the growing of 
curing bacteria” [sic, koji mold] (neg. #44572).
 Page 2974. “A Korean farmer’s wife working the 
mashed soybeans into balls similar to the ones in the 
background, which are already more than two weeks old 
and are full of molds and bacteria, which apparently are 
necessary for the making of miso” (neg. #44575).
 Page 2975. “A nearby view of the new and the old. From 
left to right, the fi rst two are the newly made miso bean balls 
and the two with the [rice straw] strings tied about them 
are more than two weeks old. They are cracked and already 
pretty well covered with moulds of various kinds and also, 
presumably, bacteria of various kinds” (neg. #44576).
 Note: The various types of traditional Korean miso 
and soy sauce are made from a dried soybean koji called 
meju, which is prepared in much the same way as Japan’s 
miso-dama. The word jang is closely related to the Chinese 
word chiang [pinyin: jiang]. Traditional Korean miso and 
soy sauce contain no wheat, rice, barley, or other grain. For 
details, see The Book of Miso, 2nd ed., by Shurtleff & Aoyagi 

(1983, p. 245-47). Address: Agricultural Explorers, USDA, 
Washington, DC.

593. Kinoshita, Asakichi; Inoue, E.; Aomori, Y. 1929. Miso 
oyobi miso-yo kome kôji no futsû seibun narabini sono 
tôkaryoku [The nutritional composition of miso and of rice 
koji used in miso, and the saccharifying power of the latter]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 24(7):77-79. [Jap]
Address: Jozo Shikensho 1. Gishi 2-3. Kenshu-in.

594. Yoshino, E.; Seki, K.; Yamamoto, K. 1929. [Preparation 
of soy sauce from soybean cake. III. Composite Y-type 
fermentation]. Minami Manshu Tetsudo K.K., Chuo Shikenjo 
Hokoku (South Manchuria Railway Co., Central Research 
Institute, Report) 14:22-23. [Jap]*
• Summary: Koji was prepared from soybean cake and 
wheat separately, and the fermentation products of different 
ages were united to form a material of satisfactory color, 
fl avor, etc.

595. World Engineering Congress. 1929. Industrial Japan: 
A collection of papers by specialists on various branches 
of industry in Japan. Tokyo: Kokusa–Shuppan Insatsusha, 
International Publishing and Printing Co. 7 + 584 p. First 
World Engineering Congress. Illust. 23 cm. [Eng]
• Summary: Page 572: “... which is taken for breakfast 
in almost all houses of the country, and is very nutritious. 
Now, in this country, about 57,000,000 kwanme of miso are 
produced in the miso-making factories a year, and its value is 
estimated at about 32,000,000 yen. Miso is white or reddish 
brown...”
 Page 578: “In strict signifi cation, however, miso is 
distinguished into two classes, in one of which kome (rice) 
-koji or mugi (barley or rye) -koji is used with steamed soya 
bean and salt as raw material, and in the other soya-bean, 
koji and salt only are used. The former is ordinary miso, 
called kome-miso or mugi-miso respectively according to the 
use of kome-koji or mugi-koji, and Edo-miso and Sendai-
miso belong...”
 Note: This is the earliest document seen (April 2021) 
that uses the term mugi-miso to refer to barley miso.

596. Dorsett, P.H.; Morse, W.J. 1930. Visit to the Noda 
Shoyu Company, Ltd. in Chiba, Japan (Document part). 
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural 
Explorations in Japan, Chosen (Korea), Northeastern China, 
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon. 
Washington, DC: Foreign Plant Introduction and Forage 
Crop Investigations, Bureau of Plant Industry, USDA. 8,818 
p. Unpublished log.
• Summary: Pages 3465-67 (7 Jan. 1930). “Today we 
really got started on our work of looking up and getting 
information about soybean products. In accordance with 
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plans made yesterday, we left Tokyo this morning (Ueno 
Station) at 8:15 for Noda-Machi, Japan, where we arrived 
at 9:45. We went direct to the offi ce of The Noda Shoyu 
Company, Ltd., of Noda-Machi, Prefecture of Chiba, Japan, 
makers of the famed Kikkoman Shoyu.
 “This company embracing 19 plants, is one of, if not the 
largest plants in the world brewing shoyu sauce. According 
to their literature, Kikkoman Shoyu was fi rst brewed by 
Mr. Saheiji Mogi, in the second year of Meiwa [sic, Hoei?] 
(corresponding to the year 1704) in Noda-Machi, Japan.
 “We met Mr. Ota, one of the assistant directors, we 
also met Mr. Hichizaemon [Shichizaemon] Mogi, President 
and Director, also a Mr. Jutaro Namiki. We spent about 
1½ hours with these gentlemen in the offi ce. Then Mr. Ota 
and Mr. Namiki showed us over one of their large plants. It 
impressed us as an up-to-date modern institution. We were 
in the grading and mixing room. They have 30 incubating 
chambers or curing rooms where the germ on the 50-50 
mixture of soybean and wheat mash is grown.
 “The cement vats, or aging vats, of which there are 
1,500 under one roof, are made of cement and are 12 feet 
square and about 8 feet in depth.
 “In the manufacture of shoyu sauce, this concern uses 
annually about 20,000 bushels of soybeans, primarily from 
Manchuria, and also 20,000 bushels of wheat, Japanese 
grown when available. They import from Australia. This 
year, however, they are getting their supply of wheat from 
Canada.
 “They have 200 square (about 4 ft. by 4 ft.) hydraulic 
presses and 200 oblong ones about 4 ft. by 6 ft. They age 
their shoyu sauce 1½ years in the curing vats.”
 Page 3466-68. Photos show: (1) Racks of small trays, 
outdoors, each about 2 inches deep, 18 inches long, and 10-
12 inches wide, used to cure soybean and wheat mash [koji] 
for making shoyu sauce (neg. #44709). (2) A nearby view of 
the interior of one of the small trays (neg. #44710). (3) Many 
round bundles of cask stock of spruce, stored outdoors. The 
wood will be used to make kegs for storing shoyu sauce. 
A part of one warehouse of the Noda Shoyu Co. is in the 
background (neg. #44711). (4) A horse pulling a cart on a 
railroad track. On the cart are bundles of spruce stock that 
will be used to make soy sauce casks (neg. #44712). (5) A 
nearby view of portions of ricks or bundles of short pieces of 
spruce for staves, tops and bottoms of small casks for shoyu 
sauce (neg. #44713).
 Page 3474. A 5 by 7-inch photo (taken Jan. 9) shows: 1. 
Small bottle (with label) of soy sauce made by Noda Shoyu 
Co., and materials used in its manufacture. 2. Salt from 
Formosa. 3. Mixture of boiled beans and crushed roasted 
wheat with white mold [shoyu koji]. 4. Mixture of boiled 
soybeans and cracked wheat after one day in fermentation 
room. 5. Cracked roasted wheat. 6. Roasted wheat. 7. 
Wheat (Canadian). 8. Soybeans (Manchurian variety). (neg. 
#44734).

 Page 3475. Photo of Pueraria Thunbergiana. Kudzu. 
Five “small packages of kudzu fl our purchased in a store in 
Tokyo, Japan, December 24, 1929. This fl our is made from 
kudzu roots and is used in making soups.” Each package is 
7/8 inches wide; 3½ inches tall.
 Page 3482. A photo shows three identical bottles of 
Kikkoman brand soy sauce, each from a different angle so 
that all parts of the label are visible. Each bottle is 7½ inches 
tall and 2 inches in diameter, and holds one-fi fth liter of 
sauce. Obtained on Jan. 7 from the Nodashoyu Co. [Noda 
Shoyu Co.]. D&M item #3074. This company is the largest 
in the Orient (neg. #44742).
 Page 7010 (21 Jan. 1931). Tokyo, Japan. “Negative 
#46453. Pueraria thunbergiana, Kudzu for shade. Chiba, 
Japan, Jan. 22. 1931. Kudzu vines used for shade for hog 
yards at the Chiba Zootechnical Agricultural Experiment 
Station.” Address: Agricultural Explorers, USDA, 
Washington, DC.

597. Dorsett, P.H.; Morse, W.J. 1930. Miso in Japan 
(Document part). In: P.H. Dorsett and W.J. Morse. 1928-
1932. Agricultural Explorations in Japan, Chosen (Korea), 
Northeastern China, Taiwan (Formosa), Singapore, Java, 
Sumatra and Ceylon. Washington, DC: Foreign Plant 
Introduction and Forage Crop Investigations, Bureau of Plant 
Industry, USDA. 8,818 p. Unpublished log.
• Summary: * = After description of best photos. Page 3487 
(8 Jan. 1930). Photos of the side and top of a small wooden 
tub (6 inches diameter, 4 inches high) of Kairyo Hishio, 
made by the Takagawa Co., Noda, Japan. “This form of miso 
is mixed with rice and eaten.” The tub is bound with strips of 
bamboo and tied with three strands of rice straw rope. Note: 
Hishio is a seasoning with a consistency somewhat like that 
of applesauce–much softer than that of miso. Page 3488. 
Photos shows the same product in small jars 2½ inches in 
diameter and 3½ inches high.
 Page 3596 (17 Jan. 1930, Tokyo). “Went to the Chikuma 
Miso Factory, one of the largest concerns of this kind we 
have seen. They use 200 bushels of dry soybeans and an 
equal amount of rice per day.” 
 Pages 3598-3601. Photos show: Catties or casks of miso 
in front of Chikuma Miso Factory. Same view showing paper 
covering cask. Loading casks of miso onto truck in front of 
factory. “Ricks of just recently returned empty catties in front 
of Chikuma Miso Factory ready for cleaning and refi lling.” 
Two Japanese men standing by empty and fi lled catties of 
miso. Inside Chikuma Miso Factory, two men standing by a 
tall vat of miso with four casks on the fl oor in front of them. 
One man is holding a long pole.*
 Pages 3633-3636 (21 Jan. 1930, Tokyo). Photos show: 
Miso ingredients on a bamboo sheathe/culm. Five different 
kinds of miso on a bamboo sheathe. Miso as sold wrapped in 
a bamboo sheathe plus the Japanese label measuring 4.6 by 7 
inches.
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 Pages 3733, 3735, 3738-3739 (31 Jan. 1930, Tokyo). 
Photos show: (1) A cylinder of commercial miso (3 inches 
diameter, 8 inches long) with labels, side and top views. (2) 
Miso (which contains turtle blood) in a small eight-sided 
wooden box (3¼ inches across), with label. (3) Two glass 
jars containing miso, with labels; side and top views. (4) 
Two small square boxes (4 by 4 inches) containing miso, one 
closed the other with top off to show miso.
 Page 3818. Photo of miso wafers with package, 
purchased in a confectionary shop in Yokohama, Feb. 7. 
“These wafers are very good.” Page 3820. Photo of two 
packages of Okazaki Miso [Hatcho Miso], “said to be a 
famous brand.” One is wrapped (apparently in bamboo 
sheath, showing label), one unwrapped. Package is 3½ 
inches wide and 8 inches long.
 Note: This is the earliest document seen (April 2021) 
that mentions “Okazaki miso,” later better known as Hatcho 
miso.
 Page 3895. Photo of glass jar of Rikyu miso with label, 
purchased in Tokyo Feb. 13 for 50 sen a jar.
 Page 3897. Photo of small jar of Kinzanji Miso (3 views 
with label). Sells in Tokyo for 30 sen each.
 Page 3902. Photo of small wooden box of “Tori 
[chicken] Miso.” Sells in Tokyo for 35 sen each.
 Page 3974-3975 (Feb. 21). Visit Sendai Miso Jozo Jo, 
Sendaitenai, Oimachi, Tokyo. “Learned that much of their 
miso for local consumption is only aged for a week or ten 
days to two weeks, but that Miso for export trade to Canada, 
the United States and other countries is aged much longer, 
a year or more. This concern uses annually about 50,000 
bushels of soybeans and an equal amount of rice for making 
Miso–plus 25,000 pounds of salt. Their yearly output is 
about 12,000,000 pounds. The wooden casks used to pack 
the Miso contain 200 pounds net weight and sell wholesale 
at Yen 10.00 to 13.00 per cask. For shipment abroad they 
use the standard 4½ gallon soy sauce wooden cask. It has 
a capacity of about 40 pounds and sells delivered at San 
Francisco at Yen 2.50 to 3.00 per cask.”
 Pages 3978-3979. Photos taken at Sendai Miso Jozo in 
Tokyo show: (1) Steamed rice spread on out rice straw mats 
in a wave pattern covering the entire fl oor of a large room.* 
After cooling, rice bacteria (Koji [sic, koji starter]) is added, 
and after three days the malted rice is mixed with boiled or 
steamed soybeans in the making of soybean miso. (2) Miso 
mashing tubs (usu) used for mashing boiled soybeans when 
making miso.* Each tub is made from a hollowed tree trunk 
and fi rst used by Lord Governor Date in the “Year of Kaiei” 
about 300 years before the start of the Meiji Period (in 1868). 
Note 2. Daté Masamune (DAH-tay Mah-sah-MU-nay; lived 
1567-1636) of Sendai was the fi rst Japanese to make miso in 
a factory, starting in the early 1600s.
 Page 4022, 4024 (Feb. 23). Photos: A slice of large 
white Japanese radish (daikon) which has been preserved in 
soybean miso. Thin sugared cookies [rice crackers] named 

Satou Miso Senbei, in which soybean miso has been mixed.
 Pages 4082-4086. Photos of handsome boxes of miso 
with labels each purchased in the food department of a large 
department store in Tokyo. (1) Box (4½ by 6 inches) of 
Kinzanji Miso. “Kinzanji is the name of a temple in Kyoto 
and this miso was fi rst concocted by a priest in this temple.” 
(2) Box (4½ by 6 inches) of Saikyo Miso. “A form of white 
miso sweetened, and containing a large amount of rice.” (3) 
Box of Wasabi miso, Japanese horseradish mixed with miso. 
(4) Box of Tori miso, which has chicken meat in it. (5) Box 
of Goma miso, which has sesame seeds mixed in.
 Page 4140. Photo of rice bacteria (koji [sic, koji 
starter]) from T. Aseda Miso Factory, Tokyo, Feb. 28. Name: 
Kuroban Moyashi. Used in the production of miso malt [rice 
koji]. The contents of this package will inoculate 5 koku (25 
bushels) of rice. Price: 0.35.
 Pages 4313-4322 (12 March 1930). Went to Shimbashi 
Station and took the electric tram for Oimachi, Tokyo, 
to visit the Sendai Miso Jozojo Miso factory. Photos: (1) 
Interior of miso mixing room. Bean crusher and mixer were 
invented by this company. (2) Shipping room, where casks 
of miso are weighed and loaded into trucks for delivery.* (3) 
Large soybean steamer with live steam. (4) 300 year old usu 
for crushing soybeans. (5) View of a room full of wooden 
miso tanks/casks [vats] curing from above the top of the 
vats.* The top of each vat is weighted with rocks. Each room 
contains more than 80 vats. Each cask is about 7 feet high 
and 8-10 feet in diameter. The miso is aged here for a year 
or more. The company has several such rooms. (6) Soybean 
steamer in operation. (7) A large pile of rice koji ready to 
mix with an equal amount of cooked soybeans. To the right 
is a portion of a small wooden mixing tub with bamboo 
hoops. (7a) “A boy using stilts made of bamboo. This picture 
was made just as we were leaving the Sendai Miso factory. 
(8) Two wooden casks [kegs] of miso, packed and ready to 
ship to San Francisco, California.* “They have considerable 
trade there for this product.” (9) A cooper at the Sendai Miso 
Factory seated on the ground and making bamboo hoops for 
hooping miso casks.*
 Page 4344-4345 (March 10). Photos: (1) Small box and 
label of white miso (Shiro miso) made from polished rice 
and soybeans. Purchased from Mikonaya Miso Co., Tokyo. 
The three characters are written horizontally from right to 
left. White miso is not used as extensively as red miso. It is 
“used on special occasions in soups and eaten as cheese with 
other foods. White miso is much more expensive than red 
and has more rice in it.” (2) Small circular box of rice koji 
from Mikawaya Miso Co. Can be used to make white miso 
or sake–rice wine.
 Page 4390-4391 (20 March 1930, Tokyo). Photos: (1) 
Boxes of the various ingredients used in making Sendai 
Miso. From left to right: Dry soybeans, soaked soybeans, 
polished rice, steamed rice, steamed rice with koji and salt, 
rice mould (koji), salt mixed with steamed soybeans and 
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moulded rice, fi nely ground soybeans, coarse miso one week 
old, coarse miso one year old. “These were received from 
the Sendai Miso Factory, Tokyo, Japan, March 20, 1930.” (2) 
Vegetables preserved in red soybean miso. The vegetables 
are Japanese white radish (daikon), cucumber, burdock root, 
small vegetable melon [uri] and egg plant [eggplant].
 Page 4444-4445 (23 March 1930). Photos at the Sendai 
Miso Factory, Tokyo: (1) Steamed soybeans cooling on a 
fl oor in a wave pattern. “After the beans are cooled, they are 
mixed thoroughly with molded rice [koji] and salt (shown 
in the background in a mixing machine). The mixture is 
placed in large curing vats and allowed to cure for about 
three months.” (2) A second view of the same room from 
a different angle. Address: Agricultural Explorers, USDA, 
Washington, DC.

598. Tamiya, Hiroshi; Morita, Shinkichi. 1930. Bibliographie 
von Aspergillus 1729 bis 1928 [Bibliography of Aspergillus 
from 1729 to 1928]. Botanical Magazine (Tokyo) 44(517):1-
7. Jan.; 44(518):79-89. Feb.; 44(519):139-50. March; 
44(520):209-18. April; 44(521):251-61. May; 44(522):305-
16. June (Supplement 1794-1928, refs. #2293-2424); 
44(523):375-86. July (Author index I–A-L); 44(524):421-31. 
Aug. (Author index II–M-Z). [2424 ref. Ger]
• Summary: This is the 1930 continuation of a superb 
bibliography of 2,424 citations listed chronologically by 
year, and within each year alphabetically by author. Part 
1, 1929, covers the years 1729 to 1920 and contains 1,655 
references. At the end of the last installment (1930) there is a 
complete author index. Address: Japan.

599. Product Name:  Yamaizumi Chop Suey Sauce, Koji, 
Kanro Koji [Sweet Koji], and Japanese-style Kyushu Pickles.
Manufacturer’s Name:  Yamaizumi Miso, Shoyu Seizo-
sho.
Manufacturer’s Address:  1506 Fishburn St., City Terrace, 
Los Angeles, California.
Date of Introduction:  1930 January.
New Product–Documentation:  Ad (¼ page) in The 
Japanese American Directory. 1930. p. S-41. Yamaizumi 
Miso, Shoyu Seizô-sho is located at 1506 Fishburn St., City 
Terrace, Los Angeles, California. A large illustration shows 
the company logo. The source of the Yamaizumi brand 
(Seizô hanbai moto). There follows a poetic message in 
Japanese: Like a mountain spring, daily spring out our highly 
acclaimed sweet white miso (shiro miso), shoyu, chop suey 
sauce, koji, Kanro (sweet) Koji, and Japanese-style Kyushu 
pickles (Kyushu-zuke). The directory entry (p. S-53) contains 
the same name, address, and phone number. Note: City 
Terrace is about 3 miles east of downtown Los Angeles, near 
today’s USC Medical Center.
 Also in 1932, p. 346 (directory; name is given as 
Yamaizumi Miso Seizô-sho. New phone number: ANgelus 
6336). Note: The word “Shoyu” is no longer in the company 

name; they apparently no longer make shoyu. However, 
the use of a shorter company name in the directory than in 
the ad may refl ect space limitations in the free directory. 
Also in 1934, p. 297. Ad (1/8 page). Yamaizumi Miso 
Shoyu Seizô-sho. Note: “Shoyu” is back in the company 
name. 1532 Fishburn St., City Terrace, Los Angeles. Phone: 
ANgelus 6336. Also in 1936, p. 374 (directory; Yamaizumi 
Miso Seizô-sho) and p. 375 (¼-page ad; company name: 
Yamaizumi Miso, Koji Seizô-sho). Also in 1937, p. 320. 
Also in 1938, p. 348. Also in 1939, p. 339.
 The Japanese American Directory. 1940. p. 326-27. 
Listed in the category “Foodstuff Factory.” Yamaizumi Miso 
Seizô-sho (Yamaizumi Miso Koji Mfg. Co.), 1532 Fishburn 
Ter., Los Angeles, California. Phone: ANgelus 6336. The 
address has changed, but not the phone number. Also in 
1941, p. 328.

600. Takamine, Jokichi; Takamine, Jokichi, Jr.; Fujita, 
Nobuchika. Assignors to Takamine Ferment Company (New 
York, NY; a corporation of West Virginia). 1930. Vitamine 
product and process of obtaining the same. U.S. Patent 
1,756,574. April 29. 5 p. Application fi led 18 April 1924.
• Summary: The 1st inventor is: Jokichi Takamine, deceased. 
The patent application was fi led, after his death on 22 July 
1922, by his wife and administratrix, Caroline Takamine, of 
New York, N.Y.
 This invention related to obtaining water-soluble 
vitamines, in a chemically pure state, from the propagation 
of vegetable fungi.
 “A further object is to combine protein containing 
materials such as cereals, grains, soya beans, and the like, or 
the husks, brans, germs, and other portions thereof...”
 “1. The process of obtaining vitamines which consists 
in developing and propagating vegetable fungus of the genus 
Aspergillus upon a culture medium, then extracting the 
vitamine product and other water soluble products contained 
in the resulting mass.”
 Note: The term “soya beans” appears several more times 
in this patent. They are used as one ingredient in a “culture 
medium upon which the vegetable fungus is propagated...” 
Address: 1. Deceased, late of Passaic County, New Jersey; 2. 
Administratrix; 3. Clifton, New Jersey; 4. Tokyo, Japan.

601. Dorsett, P.H.; Morse, W.J. 1930. Pickled soybean 
curd, red and white [Fermented tofu] (Document part). 
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural 
Explorations in Japan, Chosen (Korea), Northeastern China, 
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon. 
Washington, DC: Foreign Plant Introduction and Forage 
Crop Investigations, Bureau of Plant Industry, USDA. 8,818 
p. Unpublished log.
• Summary:  Page 6264 (24 Oct. 1930). While in Peiping, 
China, P.H. Dorsett writes: “... went to Hsi Tan Pailou Street 
in the northwestern part of the city before tiffi n where we 
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found a number of kinds of bean curd and other soybean 
products... We got a number of still and motion pictures, also 
quite a collection of soybean products which we hope to get 
photographed during the afternoon.”
 Page 6270. A photo shows several small crocks (about 
15 cm {5.7 inches} in diameter) in a small carrying case. 
Dorsett names them “Pickle: soybean curd, white and pink... 
Peiping, China... Red chiang toufu and white chiang toufu... 
Chinese name ‘Tu ju’ [‘Fu ju’ = Furu], meaning ‘curd milk’” 
(neg. #46120).
 Page 6271. A photo shows two crocks of about the same 
size, one with a tied paper lid, the other open at the top. 
“White pickled beancurd. Peiping, China... Chinese name, 
chiang toufu (white). Small blocks of bean curd placed in 
jar of rice wine and salt. Jar sealed and placed in sun, where 
curd cures for a year”(neg. #46121).
 Page 6272. A photo shows two crocks of about the same 
size, one with a tied paper lid, the other open at the top. 
“Pink bean curd pickled... Peiping, China... Chinese name, 
chiang toufu (red). Small blocks of bean curd placed in jar of 
rice wine and salt with red rice [fermented red rice; angkak] 
(produced by fungus growth). Jar sealed and placed in sun, 
where curd cures for a year” (neg. #46122).
 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the terms “pickled beancurd” 
or “White pickled beancurd” or “Pink bean curd pickled” 
or “chiang toufu” or “Red chiang toufu” or “White chiang 
toufu” or “Tu ju” to refer to fermented tofu. Address: 
Agricultural Explorers, USDA, Washington, DC.

602. Product Name:  [Kanemasa brand Soy Sauce, Koji, 
Japanese-Style Pickles].
Foreign Name:  Kanemasa Shoyu, Koji, Tsukemono.
Manufacturer’s Name:  Fujimoto Miso, Shoyu Seizo-sho 
(Fujimoto Miso & Soy Sauce Manufacturing Co.).
Manufacturer’s Address:  238 Jackson St., San Francisco, 
California.  Phone: DOuglas 1216.
Date of Introduction:  1930.
New Product–Documentation:  The Japanese American 
Directory. 1930. p. A-11 (full page ad. The top of this ad is 
in bold English: “Fujimoto Co. Main offi ce cable address 
‘Fujimoto’ ‘San Francisco.’ Importer. Manufacturer. 
Exporter. 238 Jackson St., San Francisco, California.” The 
rest of the ad (75%) is in Japanese: Fujimoto Shokai. Makes 
Kanemasa brand shoyu, miso, koji, and Japanese-style 
pickles, tsukemono) and p. 18 (directory; new company 
name: Fujimoto Miso, Shoyu Seizô-sho, 238 Jackson St., 
San Francisco. Phone: DOuglas 1216. Note: The company 
has apparently started to make shoyu / soy sauce). In the 
lower right corner of the ad is a capped bottle (it looks like a 
modern 1-liter/quart beer bottle) of something named katsu 
shio-mizu (“energy/active salt water”); it could be nigari. But 
why isn’t it named simply “nigari.” And if it is nigari, why 
isn’t it sold as a solid, which weighs much less and is more 

compact?
 Also in 1932 directory, p. 17, but the name has returned 
to Fujimoto Miso Koji Seizô-sho. Same address and phone 
(Douglas 1216).

603. Fukai, Tôshi; Nakajima, W. 1930. Shôyu no nafutôru 
hannô ni tsuite. I. “beeta nafutooru” to ruiji hannô o teisuru 
shôyu seibun (chiramin, kôji-san) ni tsuite. II. Kôji-san no 
teiryô-hô narabini shôyu moromi ni okeru unmei [On the 
naphthol reaction in shoyu. I. Components of shoyu which 
present a reaction resembling beta-naphthol (tyramine, 
kojic acid). II. Quantitative method of kojic acid and its fate 
in shoyu moromi]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 106. p. 211-27, 228-36. 
[Jap]
• Summary: Nakajima was an author only on part II. 
Address: Jozo Shikensho, Gishu.

604. Product Name:  Koji.
Manufacturer’s Name:  Hosokawa Shokai (Koji Seizo-
sho).
Manufacturer’s Address:  529 East 1st St., Los Angeles, 
California.  Phone: MUtual 9623.
Date of Introduction:  1930.
New Product–Documentation:  The Japanese American 
Directory. 1930. p. S-53. Also in 1932, p. 346. Also in 1934, 
p. 305.

605. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Igarashi Miso, Koji Seizo-sho.
Manufacturer’s Address:  P.O. Box 254, Loomis, 
California.
Date of Introduction:  1930.
New Product–Documentation:  The Japanese American 
Directory. 1930. p. 199.

606. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Sacramento Miso, Koji Seizo-sho.
Manufacturer’s Address:  215 M St., Sacramento, 
California.  Phone: MAin 4018-M.
Date of Introduction:  1930.
New Product–Documentation:  The Japanese American 
Directory. 1930. p. 165.

607. Product Name:  Koji.
Manufacturer’s Name:  Shiragiku Koji Seizo-sho.
Manufacturer’s Address:  616 N. 6th St., San Jose, 
California.  Phone: BAllard 1463.
Date of Introduction:  1930.
New Product–Documentation:  The Japanese American 
Directory. 1930. p. 116. Note: This company is located at the 
same address as Muradai Shoyu Seizô-sho, a shoyu maker.

608. Fujimoto Shokai. Fujimoto Co. 1930. Fujimoto Co.: 
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Importer, manufacturer, exporter (Ad). In: The Japanese 
American News. 1930. The Japanese American Directory 
(Nichibei Jûshoroku). No. 26. p. A-11. [Jap; Eng]
• Summary: Ad (full page). The top ¼ of this ad is in 
English. Fujimoto Shokai’s factory (238 Jackson St.) makes 
Kanemasa brand shoyu, miso, koji, and Japanese-style 
pickles (tsukemono). The San Francisco Branch (Shiten; 
1640 Post St.) also imports and exports Japanese- and 
Western-style foods and goods. Main offi ce cable address: 
“Fujimoto” San Francisco. Address: Factory: 238 Jackson 
St.; Offi ce: 1640 Post St. Both: San Francisco, California. 
Phone: Factory: DOuglas 1216. Imports: WEst 0733 & 0734.

609. William Morse examining four wooden boxes of 
Okazaki miso [Hatcho miso] at Hayakawa Kyuemon Shoten 
in Okazaki, Japan, 16 Jan. 1931 (Photograph). 1931.
• Summary:  This 6½ by 8½ inch black-and-white photo has 
been dated from the log of the Dorsett-Morse Expedition (p. 
6997). There are three rectangular wooden boxes and one 
round wooden box. Three of the four are closed and on the 
front of each is an illustration showing a man with a raised 
sword on a bridge in Japan; a young boy is at his feet. On 
one pillar of the bridge is written in large Japanese characters 
“Yahagi Hashi,” since the Yahagi River fl ows underneath it.
 Note 1. According to The Book of Miso (Shurtleff 
& Aoyagi, 1976, p. 219): “A Kabuki drama tells of how 
Hideyoshi Toyotomi (1536-1598), the child of poor farmers 
in central Japan’s Aichi prefecture, rose to become one of 
Japan’s most powerful feudal lords. When only ten years 
old, the child is said to have fallen asleep one night on 
a bridge near his home, wrapped only in a straw mat. A 
famous robber passing over the bridge scornfully kicked the 
urchin, who awoke and intrepidly grabbed the man’s spear 
commanding him to stop such cruelty. The robber, impressed 
with the boy’s courage, decided to raise him as his own son. 
In the play, the straw mat bears the trademark of one of the 
nearby Hatcho miso shops where it was used to prepare koji. 
Historians cite the incident to prove that Hatcho miso was 
being made as early as 1546.” On one pillar of the bridge is 
written in large Japanese characters “Yahagi Hashi.”
 Note 2. No trademark can be seen on the straw mat on 
the front of the Hatcho miso boxes in this photo. Perhaps the 
story was created after 1931.

610. Saito, Kendô. 1931. Shôyu kôji yori bunri seru 
Endomyces kin ni tsuite [Endomyces fungi isolated from 
shoyu koji]. Jozogaku Zasshi (J. of Brewing, Osaka) 
9(9):632-33. [Jap]
Address: Rigaku Hakase, Osaka Kôgyô Daigaku, Jôzôgaku 
Kyôshitsu, Osaka, Japan.

611. 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.

612. Photographs of the Amano Brothers / T. Amano Co. soy 
sauce factory in Vancouver, British Columbia, Canada. 1931-
1937. Vancouver, British Columbia, Canada.
• Summary:  These four photocopies of black-and-white 
photos were sent to Soyfoods Center in 1981 by T. Amano 
Co. of British Columbia, with permission to reprint.
 (1) Ca. 1928-31 showing the end and roof of a building 
(at far left) with a sign that reads “Amano Brothers. Shoyu 
Bean Sauce.” A street is in the foreground.
 (2) A sign about 12 feet long in the lower window of 
a building, ca. 1935. The three lines read: “T. Amano Co. 
Manufacturer of soya bean sauce. Bean & rice products.”
 (3) The inside of the shoyu plant in 1937 showing many 
wooden vats and koji trays. A board walkway along the side 
of three tanks is used by the person stirring the moromi. 
A wooden ladder leans against a fourth vat. No people are 
present.
 (4) Five Japanese men working in the shoyu plant. Three 
are standing on top of or near the top of the vats, apparently 
stirring the moromi. A fourth, wearing suspenders, is 
standing on the fl oor. Address: Vancouver, British Columbia, 
Canada.

613. 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.”

614. Takenobu, Yoshitaro. ed. 1931. Kenkyusha’s new 
Japanese-English dictionary. 2nd ed. Tokyo: Kenkyusha. iv + 
2280 p. 19 cm. Title also in Japanese: Shin Wa-Ei Daijiten.
• Summary: Food words that are not related to soy:
 akameshi: see sekihan.
 amanatto: sugared red beans [a very popular snack of 
cooked azuki beans coated with sugar].
 ama-zake: sweet liquor (made from fermented rice).
 an: bean jam. [an no haitte iru]: stuffed with bean jam. 
[an o ireru]: to stuff (a cake) with bean-jam. [an ni kurumu]: 
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to cover (a cake) with bean-jam.
 anko: bean-jam = an.
 azuki: a red bean; an India bean. [azuki-iro no]: reddish 
brown, russet. [azuki meshi] = sekihan.
 beni-shôga: not listed.
 goma: a sesame; a gingelly (plant); Sesamum orientale; 
a sesame seed. [goma abura]: gingelly oil. [goma-suri]: 
a fl atterer, a toady, a sycophant. [goma o suru]: to pound 
sesame seeds; to fl atter.
 gomashio: not listed.
 kaiseki: not listed (at least not using modern characters).
 kaisô: seaweeds, marine plants; algae.
 kombu: a tangle; a tang; a devil’s apron. Laminaria.
 konbu: not listed.
 mochi: rice-cake. [mochi-tsuki]: rice-cake making. 
[mochi o tsuku]: pound boiled [glutinous] for rice-cake. 
[mochi ni tsuku]: cannot manage (handle); do not know what 
to do with. [mochitsuki saichû-datta]: we were in the middle 
of pounding [rice to make] mochi. [mochi wa mochi-ya]: 
Every man has his forte = Every man to his trade.
 nankin-mame: a groundnut; a peanut; a monkey nut.
 nori: laver, sloke. [hoshi (ajitsuke) nori]: dried 
(seasoned) laver.
 okowa: not listed.
 sekihan: rice boiled together with red beans [azuki 
beans].
 sembei: a cracknel [of wheaten fl our]; a rice-cracker; a 
wafer.
 senbei: not listed.
 shiruko: red-bean soup with rice cake. [shiruko-ya]: a 
shiruko shop.
 shôjin (3): abstinence from animal food; religious 
abstinence; lenten fare; vegetable diet; maigre food. [shôjin 
ryôri]: a vegetable diet. [Nihon no sôryo wa taitei shôjin o 
suru]: Japanese priests usually eat vegetarian food. [Uchi de 
wa kinyôbi wa shôjin de gozaimasu]: At my home we eat 
vegetarian meals on Friday.
 soramame: A broad bean; a horse bean; a straight bean.
 wakame: Undaria pinnatifi da.
 zôni: rice-cake boiled with vegetables. [zôni on iwau]: 
take the New Year’s breakfast of rice cakes boiled with 
vegetables [to celebrate New Year’s Day with zoni (mochi 
soup)]. Address: General editor, Japan.

615. Takenobu, Yoshitaro. ed. 1931. Kenkyusha’s new 
Japanese-English dictionary. 2nd ed. Tokyo: Kenkyusha. iv 
+ 2280 p. 19 cm. Title also in Japanese: Shin Wa-Ei Daijiten. 
[Eng; jap]
• Summary: The fi rst edition of this dictionary (titled 
Takenobu’s Japanese-English Dictionary) was published 
in 1918. In 1931, Kenkyusha undertook a major revision in 
the dictionary by expanding upon former entries and adding 
newer ones. The British diplomat George Sansom, who 
later became a renowned historian of Japan, was a major 

contributor to and editor of this 2nd edition.
 Soy related words:
 abura[a]ge = aburaage or aburage: fried bean-curd. 
[Tonbi ni aburaage o sarawareta yôni]: with a stupid look of 
surprise. [literally, as when a kite {a bird of prey} snatches 
away your aburaage]. Note: This is the earliest English-
language document seen (April 2013) that uses the word 
aburaage to refer to deep-fried tofu pouches.
 atsuage: not listed.
 age [tôfu]: fried bean-curd.
 ama-miso: not listed.
 Daitokuji-natto: not listed.
 daizu: a soya (soy) bean. [daizu kasu]: a [soy] bean cake 
[a co-product of soy bean oil].
 Note. This is the earliest Japanese-language document 
seen (Sept. 2016) that uses the term daizu kasu to refer to 
defatted soybean presscake.
 daizu abura: not listed.
 dengaku: baked bean-curd daubed with miso. [dengaku-
zashi ni sareru]: to be transfi xed; be pierced through (with a 
spear).
 eda-mame: green soy-beans.
 ganmo: not listed.
 ganmodoki: not listed.
 Hamana-natto: not listed.
 Hama-natto: not listed.
 hiryozu: not listed.
 [inari-zushi]: a kind of ‘sushi’ (fried bean-curd stuffed 
with boiled rice).
 kinugoshi no: strained through silk cloth [no mention of 
tofu].
 kogori-dôfu: not listed.
 koi-kuchi [shoyu]: not listed.
 kôji: malt (mugi); yeast; leaven (kôbo); [kôji-ya]: a 
maltster [a maker of kôji]. [kôji ni suru]: [to] malt.
 kôri-dôfu: frozen bean-curds.
 kuro-mame: a black soy-bean.
 miso (chomiryô = seasoning): bean paste; miso.
 [miso shiru]: miso soup.
 [miso o kakeru]: to put miso on (some food); (shuppai 
asuru): to make a mess (sad work) of it; put one’s foot in it.
 []: mash the miso.
 []: to speak meanly of (a person); speak of (a person) 
in the most disparaging terms; say everything bad about (a 
person); denounce scathingly (roundly).
 []: a pretty mess you have made of it. [miso mo kuso mo 
isshoni suru]: his ideas are confused; He confuses one thing 
with another. [miso no miso kusaki wa, jô miso ni arazu]: 
The secret of art lies in concealing art [Akiko never heard 
this saying].
 misokoshi: a miso strainer. [misokoshi de mizu o 
sukuu]: weave a rope of sand; attempt impossibilities 
[literally, to try to scoop up water with a miso strainer].
 miso-mame: a soja (soy) bean.
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 miso-zuke: anything pickled in miso.
 momen: cotton [no mention of tofu].
 nama-age: not listed.
 nattô: fermented soy-beans.
 nigari: bittern, brine.
 nori: [nori no tsukudani]: laver boiled down in soy 
[sauce].
 oboro: not listed.
 okabe: not listed.
 okara: not listed.
 saishikomi [shoyu]: not listed.
 shimi-dôfu: not listed.
 shiro-shoyu: not listed.
 shitaji: soy [shitaji sosogi]: a soy pot [soy sauce 
dispenser].
 shôyu: soy [sauce].
 suki-yaki: sukiyaki: slices of beef cooked à la japonaise. 
Note: Grilled tofu is an essential ingredient in sukiyaki but is 
not mentioned in the defi nition.
 tamari: (a kind of) soy.
 tôfu: bean-curds; tôfu.
 [tofu itcho]: a piece (cake) of bean-curds.
 [tofu-ya]: a bean-curds dealer (seller).
 [kare ni iken shita totte, tôfu ni kasugai da]: advice to 
him is like water sliding off a duck’s back. It is a mere waste 
of words (It is just as well to pour water into a sieve) to 
advise him.
 [tofu-ya e ni ri, saka-ya e san ri to iu tokoro da]: there is 
no human habitation within fi ve miles of the place. [It’s out 
in the boondocks].
 unohana: (1) Flowers of the Deutzia scabra. (2) [tofu no 
kara]: bean-curd refuse.
 usukuchi shoyu: not listed.
 yaki-dôfu: broiled bean-curd.
 yuba: dried bean-curds [sic, the fi lm that forms atop soy 
milk when it is heated].
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “broiled bean curd” to 
refer to grilled tofu. Address: General editor, Japan.

616. Togano, Meijiro. 1931. Saishin shôyu miso jôzô-hô 
[Brand-new methods of brewing shoyu and miso]. Tokyo: 
Jôzô Hyôron-sha. 1052 + 13 p. Illust. 22 cm. [Jap]*
• Summary: This is apparently a revision of the 1926 edition, 
with 13 additional pages, separately numbered.

617. Product Name:  Koji.
Manufacturer’s Name:  Asahi Koji Seizo-sho (Asahi Koji 
Mfg. Co.).
Manufacturer’s Address:  915 Meridian Ave., S. Pasadena, 
California.  Phone: ELliot 1367.
Date of Introduction:  1932 January.
New Product–Documentation:  The Japanese American 
Directory. 1932. p. 346.

618. Product Name:  Koji, Miso.
Manufacturer’s Name:  Sakura-fu Koji, Miso Seizo-sho 
(Sacramento Koji & Miso Manufacturing Co.).
Manufacturer’s Address:  215 M St., Sacramento, 
California.  Phone: Main 5692-W.
Date of Introduction:  1932 January.
New Product–Documentation:  The Japanese American 
Directory. 1932. p. 163. Also in 1934, p. 169. Phone has 
changed: 5116W. Also in 1936, p. 199. No phone number 
listed. Also in 1937, p. 110, but with slight change in name 
(Sakura-fu Miso, Koji Seizô-sho).
 Note: Sakura-fu is the Japanese nickname for 
“Sacramento” (California).

619. Shikazono, Naohara; Tomoda, Yoshinori. 1932. 
Daizu kasu kasuibunkai butsu to shôyu no hikaku kenkyû 
[Comparative studies on shoyu and the hydrolytic product 
of soybean cake, “Soyament”]. Kogyo Kagaku Zasshi (J. of 
the Society of Chemical Industry, Japan) 35(8):892-94. Aug. 
English abstract in Supplemental Binding 35(8):368B-69B. 
Aug. [Jap; eng]
• Summary: Soya and “Soyament” (obtained by hydrolysis 
of soybean cake with concentrated hydrochloric acid, 
neutralization, and fermentation with wheat koji) contain, 
respectively, moisture 68.42%, 57.53%; ash 17.24%, 
20.87%; fat 2.34%, 1.42%; protein 6.94%, 15.25%; 
carbohydrate 5.06%, 4.93% Analysis of total, protein-, and 
amino-nitrogen shows that Soyament contains more amino-
acids than does soya. Address: Dep. of Applied Chemistry, 
Faculty of Engineering, Tokyo Imperial Univ., Japan.

620. Nishikawa, H. or Eijirô. 1932. Shijô-kin no seikagaku. 
1. Benikôji-kin (Monascus purpureus Went) no shikiso 
[Biochemistry of fi lamentous fungi. I. Coloring matters 
of Monascus purpureus Went. 1.]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
8(10):1007-15. [9 ref. Jap]
• Summary: The pigment in beni koji (ang-khak, ang-
ouac [ang-kak]) was found to consist of two pigments, 
monoascorubrin, a red coloring material with the formula 
C22H24O5 and monascofl avin, a yellow pigment (C17H22O4). 
Address: Nôgaku-shi.

621. Matsumoto, K.; Dei, S. 1932. Kôji-kin shu hikaku 
shôyu jôzô shiken [The comparison of several kinds of 
Aspergillus oryzae in shoyu brewing]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 115. 
p. 193-207. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Joshu.

622. 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 
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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.

623. Muszynski, Jan Kazimierz; Strazewicz, W. 1933. Soja. 
Jej historja, znaczenie gospodarcze, uprawa, uzytkowanie 
oraz dotychczasowe wyniki uprawy w polsce [Soy. Its 
history, economic importance, cultivation, use, and the 
results of cultivation in Poland to date]. Wilno [Poland]: 
Sklad glowny: Ksiegarnie Sw. Wojciecha. viii + 152 p. Sept. 
15. 24 cm. [Pol]
• Summary: Contents: Introduction. What is soy? History of 
soy cultivation. Varieties of soy. Cultivation of soy for grain 
and fodder. Use of soy. Preparation of soy foods. Soy as 
animal fodder. Soy diseases and pests. Attempts to cultivate 
soy in Poland [p. 110]. Conditions for the cultivation of soy 
in Poland and results to date [p. 128]. Economic signifi cance 
of soy in Poland [p. 145]. Soy bibliography.
 The following is a list of human uses for soy:
 Preserved pods and immature seeds
 Bean sprouts
 Soy soups (recipes from Piper and Morse 1923 book)
 Roasted soy
 Fried soy
 Soy pierogi
 Soy pudding
 Soy salad
 Sandwich spread
 Farmer’s cheese of various types (tofu)
 Bryndza cheeses: Natto, Hamananatto, Miso, Shoyu
 Koji ferment
 Note 1. The author (lived 1884-1957) was a pioneer of 
ethnobotanical studies in Lithuania.
 Note 2. In 1939 Wilno, Poland, became Vilnius, 
Lithuania–which it is today [Dec. 2020].
 An article titled Ogród Roslin Lekarskich Uniwersytetu 
Stefana Batorego w Wilnie (1923-1939) [The Medicinal 
Plants Garden of Stefan Batory University in Vilnius, 
1923-1939], published in 2010 in Kwartalnik Historii 
Kultury Materialnej [History of Material Culture Quarterly] 
58(3-4):433-439, has been given the following English-
language abstract: “During the interwar period in Vilnius 
new specialist botanical gardens emerged as a continuation 
of the Botanical Garden of Vilnius, which was set up in 
1781 and was already well-known in the country and whole 
Europe. Two of them were organised as a part of Stefan 
Batory University. Namely, in 1919 The Botanical Garden 
of the Chair of Botany, and in 1923 The Medicinal Plants 
Garden of The Chair of Pharmacognosy and Medicinal 
Plants Breeding were created. The founder of the latter was 
professor Jan Kazimierz Muszynski, the then head of the 
Chair of Pharmacognosy. Professor Muszynski, together with 

his co-workers from the Chair and the Garden, mainly with 
Waclaw Strazewicz (the garden inspector), was gradually 
realising the aim of creating the national herb industry. All of 
the research work conducted in the garden (acclimatisation, 
selection, breeding, studying the chemical content of 
plants), along with the didactic and popularizing work were 
connected with achieving this goal. The Medicinal Plants 
Garden was set up at the back of the farm Curve of the 
Neris, which belonged to the university. At fi rst, the surface 
area of the place amounted to 1 ha but it was continually 
increasing. In 1939 the Garden could boast approximately 10 
ha. One part was devoted to displaying the plant species of 
the gathered collection, as there was the so-called ‘display’ 
section and the systematic section. Some of the plants were 
shown in habitat groups. A large part of the Garden was 
occupied by the experiment section, where research was 
held. In the interwar period, the Garden possessed Poland’s 
largest experimental plantations of such plants as: Hydrastis 
canadensis, Gentiana lutea, Rhamnus, Bergenia crassifolia 
and liquorice. Long-lasting study of the varieties of Glycine 
contributed to success; a new variety was selected. It was 
called Vilnius soybean and had high parameters of breeding 
in the conditions of Eastern Europe, as well as high fat 
content. Glycine, as a plant with large amounts of precious 
protein, fat and minerals was promoted by the team of 
professor Muszynski as a good plant to be kept on large 
areas, so that ample food in the country was ensured.” 
Address: 1. Professor of Pharmacognosy and Cultivation 
of Medicinal Plants U.S.B. [Stefan Batory University]; 2. 
Inspector of Medicinal Plant Garden U.S.B., Both: Wilno. 
Poland.

624. 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 
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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 
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 (June 2009) 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.

625. Hardy, Georges; Richet, Charles; Richet, Charles 
Robert, Jr. 1933. L’alimentation indigène dans les colonies 
françaises: protectorat et territories sous mandat [The 
indigenous food of the French colonies, protectorates and 
territories under mandate]. Paris, France: Vigot Frères. 388 p. 
See p. 60, 74-78. [Fre]
• Summary: Page 60: This chapter is titled The food 
value and composition of colonial products, by Bloch (le 
Pharmacien general = Pharmacist general) and Charles 
Richet, Jr. The Introduction states: Certain indigenous food 
products are of extreme interest. Each colonial region has 
different interesting foods. The rice and the soybean are most 
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important in the Far East–the soybean above all in China.
 Pages 74-78 contain a long section on soybeans (Soja), 
in the chapter on legumes. The nutritional composition 
of soybeans is given. The nutritional composition of the 
soybean is unique, and is even considered by some as 
superior to meat. The soybean is distinguished from other 
legumes in its high content of nitrogen (protein), its low 
content of sugars, and its total absence of starch.
 Yet soybeans are rarely consumed as beans. Rather, they 
are transformed into other foods such as tofu (Le fromage 
de soja), which is the tofou of the Japanese, teou-fou of 
the Chinese, and dau-phu of the Annamites. In China it 
is consumed in enormous quantities, and it can be found 
wherever the sons of the Celestial Empire are found. It is 
the food of the poor par excellence. One of us has had the 
opportunity to assist, at different times, in its preparation at 
Pet-Chi-Li [Pechili or Chili / Chihli; in pinyin Beizhili or 
Zhili].
 Note 1. According to the French Wikipedia (June 2014), 
Beizhili or Pé-Tché-Li [Pe-Tche-Li] is the former name of 
Hebei province–the province which used to surround Peiping 
/ Beijing. Zhili (W.-G. Chihli) was a northern province in 
China from the Ming Dynasty (1368-1644) until the province 
was dissolved in 1928 during the Republic of China era. 
Beijing, the capital of China, was located in Zhili.
 A brief description is given of how tofu is made and its 
nutritional composition. The cake [okara] which is left over 
after making tofu, serves to nourish those poor fellows who, 
despite the low price of tofu, are unable to afford it. Okara 
has the following nutritional composition: Water 88.75%, ash 
0.36%, oil 0.04%, and nitrogen 0.248%.
 This paper also discusses rice koji, shoyu, miso. 
Japanese authors estimate that the median daily consumption 
of soybeans in Japan is 37-50 gm, rising to 100-120 gm is 
some cases.
 Shoyu and miso have been introduced to England and 
are now considered among the condiments of that country.
 As for Tuong, the substitute for Nuoc-Mam, it is made 
with rice or corn, and its preparation takes as long as 15 
days.
 This, one can see that the nutritional value of soya 
(Soja) is considerable. In the Far East, as a source of nitrogen 
[protein] it plays a comparable role to that of rice as a source 
of energy / calories.
 After the section on soy is one on peanuts.
 Note 2. Hervé Berbille of Bordeaux, France, who sent 
this document to Soyinfo Center writes (18 June 2014): 
“This is (to my knowledge) the fi rst document in French 
about the use of okara for human feeding. The corresponding 
comment is also very interesting. It describes okara as food 
for the most disadvantaged social classes, tofu being reserved 
for privileged classes (or less poor, more precisely).”

626. Product Name:  Koji, Miso.

Manufacturer’s Name:  Kawano Shokai (Kawano Co).
Manufacturer’s Address:  215 M St., Sacramento, 
California.  Phone: Capital 5116W.
Date of Introduction:  1934 January.
New Product–Documentation:  Ad (1/8 page) in The 
Japanese American Directory. 1934. p. 168. Makes Shira 
shika [White deer] brand koji and miso. Note: This company 
has the same address and phone number as Sakara-fu 
(Sacramento) Joji, Miso Seizô-sho. See p. 169 (directory).

627. Gill, Lorin Tarr. 1934. Japan dishes intrigue host 
of tourists: special utensils needed in kitchen before one 
prepares such foods. Honolulu Star-Bulletin (Hawaii). March 
30. p. 10.
• Summary: “The visitor to the islands is always intrigued 
by the seemingly endless variety of Japanese dishes featured 
on the menus of the tea-houses where dinners are constantly 
served to groups and large parties.
 “Prof. Cary [Carey] D. Miller, specialist in nutrition 
at the University of Hawaii, has recently issued a booklet 
through the Hawaii Agricultural experiment station, 
under the joint supervision of the university and the U.S. 
department of agriculture, which gives complete information 
regarding some of the Japanese foods most commonly 
used in the islands and includes a number of recipes which 
embody the typical foods used.
 Soybean products include: 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). 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.

628. 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.
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629. Yamazaki, Momoji. 1935. Manshû koku-san kôryan-shu 
yô kôji-rui no kenkyû. I. Kôji-rui oyobi sono sho-gan-kinrui 
[Research on types of koji used in making Manchurian 
kaoliang wine. I. Types of koji and the microorganisms 
associated with each]. Jozogaku Zasshi (J. of Brewing, 
Osaka) 13(2):99-116. Feb.; 13(3):225-36. March; 13(4):321-
35. April; 13(5):397-411. May; 13(6):566-81. June. Also in 
Nippon Nogei Kagaku Kaishi 11:83, 117, 176. 1935. [14 ref. 
Jap]
• Summary: Mentions the mold Rhizopus.

630. Matsumoto, Kenji; Dei, Shinpei. 1935. Nuno doko shiki 
tane kôji seizô to sono ôyô shiken [The manufacture of koji 
starter on cloth and its applications for soy sauce brewing]. 
Jozo Shikensho Hokoku (Report of the Brewing Experiment 
Station) No. 122. p. 193-204. June. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Moto Joshu.

631. Takeda, Yoshito. 1935. Rhizopus-zoku shijô-kin no 
kenkyû. III. Nanyô-san Rhizopus-zoku mo bunri gakuteki 
kenkyû oyobi saidai tôka-ryoku kin no kensaku [A study on 
fi lamentous molds of the genus Rhizopus: III. Research on 
classifi cation of Rhizopus species from tropical regions and 
investigation of the microorganisms possessing maximum 
saccharifi cation capability]. Nippon Nogeikagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan) 11(10):845-
920. Oct. [26 ref. Jap]
• Summary: Contains extensive information on tempeh and 
onchom. In April and May 1926, samples of tempeh were 
gathered at Semarang and Medan, shoyu koji and ketjap 
koji were gathered at Buitenzorg, and ragi was gathered 
at many places in Indonesia. The tempeh, shoyu koji, and 
ketjap koji were all found to have Rhizopus as the dominant 
microorganism. But a shoyu koji collected at Semarang 
was found to have Aspergillus as the main microorganism. 
Address: Taiwan Sôtoku-fu Chûô Kenkyû-jo Hakkô Kôgyô-
ka (Central Research Inst., Taiwan Governor General’s 
Offi ce).

632. Product Name:  Koji Miso.
Manufacturer’s Name:  Asahi-Kooji.
Manufacturer’s Address:  26 Nawahi Lane, Hilo, Island of 
Hawaii.  Phone: 2442.
Date of Introduction:  1935.
New Product–Documentation:  Directory of Honolulu and 
the Territory of Hawaii. 1934-35. p. 516. Asahi-Kooji (Mr. 
Kaku Tatsuo). Kooji Miso and Noodles. Nawahi Lane rear 
Kwong See Wo Hilo. Tel. 2442. P.O. Box 84. He continues 
to be listed until 1938-39. Note: “Kooji Miso” seems to be 
one product, a kind of miso, probably containing a high 
proportion of koji.

633. Product Name:  Miso.

Manufacturer’s Name:  Jinzo Fukuda Miso. Later renamed 
Fukuda Miso Factory (Fukuda Koji, Miso Seizo-sho).
Manufacturer’s Address:  395 Buckle Lane (Later: North 
Vineyard), Honolulu, Oahu, Hawaii.
Date of Introduction:  1935.
New Product–Documentation:  Directory of Honolulu 
and the Territory of Hawaii. 1934-35. p. 169. “Fukuda 
Jonzo Miso, 395 Buckle Lane. Note: Is this the origin of the 
Fukuda Miso Factory, which doesn’t seem to be listed in any 
Hawaii directory?
 Nihei. 1978. Nippon Jozo Kyokai Zasshi. 73(7):542-
49. “Hawaii ni okeru Nihon-shu, miso, shoyu no rekishi.” 
Says: “Fukuda Koji, Miso Seizo-sho was located at N. 
Vineyaro [sic, N. Vineyard], Honolulu.” No year of founding 
or founder are given. Wm. Higa. 1980. History of Miso 
Companies in Hawaii. Mr. Fukuda sold this company in 
about 1938 to Taro Higa, who made it (at the same location) 
into the Yamajyu Shoyu & Koji Miso Co.; Shurtleff & 
Aoyagi. 1983. The Book of Miso. 2nd ed. p. 234. Company 
started by Mr. Fukuda. No longer in business.

634. Kinoshita, Asakichi; Matsumoto, K.; Nagahashi, 
K. 1935. Sei-kôji ondo hikaku shôyu jôzô shiken [The 
comparison of temperature of koji manufacture in brewing 
soy sauce]. Jozo Shikensho Hokoku (Report of the Brewing 
Experiment Station) No. 122. p. 205-11. [Jap]
Address: Jozo Shikensho. 1. Moto Gishi; 2. Gishi; 3. Moto 
Joshu.

635. Matsumoto, K.; Nagahashi, K. 1935. [The comparison 
of two kinds of Aspergillus oryzae for the brewing of soy 
sauce]. Jozo Shikensho Hokoku (Report of the Brewing 
Experiment Station) No. 122. p. 213-20. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Moto Joshu.

636. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Tsuruda Goshi-gaisha (Tsuruda 
Limited Partnership) (Miso, Koji).
Manufacturer’s Address:  345 E. Second St., Los Angeles, 
California.  Phone: MUtual 1057.
Date of Introduction:  1936 January.
New Product–Documentation:  The Japanese American 
Directory. 1936. p. 374 (directory). Note: This company 
may be a branch of the Tsuruda Kyodai Goshi-gaisha 
(Miso, Shoyu) now operating in San Jose at 472 Josefa St. 
The company names are quite similar, yet the Los Angeles 
company does not use the Maru-sho / Marusho brand (which 
seems surprising) and does not make shoyu.

637. 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 
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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.

638. Product Name:  Koji.
Manufacturer’s Name:  Akai Koji-ten.
Manufacturer’s Address:  304 Maynard Ave., Seattle, 
Washington.  Phone: MA 9950.
Date of Introduction:  1936 June.
New Product–Documentation:  Hokubei Nenkan–The 
North American Times Year Book. 1936, p. 60. Mr. 
Yoshimatsu Hamanaka.

639. Product Name:  Koji.
Manufacturer’s Name:  Futami Koji-ten.
Manufacturer’s Address:  306 5th Ave. West, Vancouver, 
BC, Canada.  Phone: Fair 5890 L.
Date of Introduction:  1936 June.
New Product–Documentation:  Hokubei Nenkan–The 
North American Times Year Book. 1936, p. 254. Mr. 
Hanshichi Maruhashi.

640. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Kushi Shoyu Miso, Koji Seizo-sho.
Manufacturer’s Address:  8150 East Marginal Way, Seattle, 
Washington.  Phone: GL 1241.
Date of Introduction:  1936 June.
New Product–Documentation:  Hokubei Nenkan–The 
North American Times Year Book. 1936, p. 60. Mr. Tanejiro 
Kushi, and Mr. Toyosuke Kushi.

641. Product Name:  Koji.
Manufacturer’s Name:  Maki Koji-ten.
Manufacturer’s Address:  508 A Maynard Ave., Seattle, 
Washington.  Phone: SE 1789.
Date of Introduction:  1936 June.
New Product–Documentation:  Hokubei Nenkan–The 
North American Times Year Book. 1936, p. 60. Mr. Kyoichi 
Maki.

642. Product Name:  Koji, Chinese Noodles, Udon, Egg 
Noodles.
Manufacturer’s Name:  Shiyatoru Seimen-jo (Seattle 
Noodle Mfg. Co.).
Manufacturer’s Address:  711 6th St. South, Seattle, 

Washington.  Phone: Elliot 3808.
Date of Introduction:  1936 June.
New Product–Documentation:  Ad (1/14 page) in Hokubei 
Nenkan–The North American Times Year Book. 1936, p. 45. 
All in Japanese.

643. Miyaji, Kenji; Oguri, Motozo. 1936. Shôyu abura, 
tamari abura, tamari kôji abura nado fuken kabutsu-chû 
no bôkabi seibun ni kansuru kenkyû [Studies on antimold 
substances in the unsaponifi able substances of oils of shoyu, 
tamari, tamari koji, etc.]. Nippon Nogeikagaku Kaishi (J. of 
the Agricultural Chemical Society of Japan) 12(7):661-74. 
July. [10 ref. Jap]
Address: Gifu Koto Norin Gakko, Nôgaku Hakase, Japan.

644. 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).

645. 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 
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 
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Botany Section.

646. Kibi, Masajiro. 1936. Shôyu jôzô-yo kôji-kin ni tsuite. 
I. Kakuchi jôzô-jô shiyô-kin no keitai [On the koji molds 
used in shoyu fermentation. I. Morphology of Aspergilli 
used for brewing in several provinces]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
12(9):885-97. Sept. English-language summary in Bulletin 
of the Agricultural Chemical Society of Japan 13(8):130-31, 
bound at the front of Nippon Nogei Kagaku Kaishi. [12 ref. 
Jap]
• Summary: The author isolated 54 strains of molds from 
many samples of koji, the starter used in manufacturing 
shoyu (Japanese soy sauce). Morphological and 
physiological investigations show that these molds belong 
to 28 varieties of Aspergillus oryzae. A table shows 
the morphological characteristics of these 28 varieties, 
including length of stalk in mm, and diameter of conidia 
in micrometers. General characters: Colonies green. Stalks 
colorless and not septate. Outer walls of stalks pitted or 
rough (except No. 6). Vesicles globose or subglobose. 
Sterigmata in 1 series. Conidia globose. Conidial wall 
smooth at fi rst (except No. 6). Address: Yamasa Shoyu K.K. 
Kenkyusho, Biseibitsu Jikkenshitsu, Japan (Microbiological 
Lab. of Yuasa Shoyu Co.).

647. Iwasaki, Kazuo. 1936. [ERROR! Signifi cance of 
temperature in shoyu koji preparation]. Jozogaku Zasshi (J. 
of Brewing, Osaka) 6:20. [Jap]

648. Matsumoto, K.; Takahashi, T. 1936. Genmai niji 
shikomi shôyu jôzô shiken [The application of unpolished 
brown rice for shoyu brewing, using it partially as steamed 
rice and as koji]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 124. p. 335-42. [Jap]
• Summary: This method uses equal amounts of steamed 
brown rice and brown rice koji. The meaning of niji shikomi 
(double brewed) is not clear. Address: Jozo Shikensho. 1. 
Gishi; 2. Moto Joshu.

649. 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.

650. Product Name:  Yamajyu Shiro Koji Miso.
Manufacturer’s Name:  Yamajyu Shoyu & Koji Miso Co.
Manufacturer’s Address:  395 Buckle Lane, Honolulu, 
Oahu, Hawaii.  Phone: 68772.
Date of Introduction:  1936.
New Product–Documentation:  Directory of the City and 
County of Honolulu. 1938-39. p. 614. Yamajyu Shoyu & 
Koji Miso Co. (Taro Higa). Soy & Miso Manufacturers. 
Wholesale and retail. 395 Buckle Lane. Tel. 68772. Note: 
Taro Higa had the Yamajifu Shoyu & Koji Miso Co. the 
previous year. Wm. Higa. 1980. History of Miso Companies 
in Hawaii; Shurtleff & Aoyagi. 1983. The Book of Miso. 
2nd ed. p. 234. The company was purchased by George Higa 
(Bill Higa’s father) from Mr. Fukuda; Oda. 1983. Hawaii 
Herald. Oct. 7. Letter from Takao Nihei. This was company 
was founded in 1936 and had this name at the time it was 
founded. It was later renamed Hawaiian Miso Shoyu Co.

651. Product Name:  Yamajyu Shoyu.
Manufacturer’s Name:  Yamajyu Shoyu & Koji Miso Co.
Manufacturer’s Address:  395 Buckle Lane, Honolulu, 
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Oahu, Hawaii.  Phone: 68772.
Date of Introduction:  1936.
New Product–Documentation:  Directory of the City and 
County of Honolulu. 1938-39. p. 614. Yamajyu Shoyu & 
Koji Miso Co. (Taro Higa). Soy & Miso Manufacturers. 
Wholesale and retail. 395 Buckle Lane. Tel. 68772. Note: 
Taro Higa had the Yamajifu Shoyu & Koji Miso Co. the 
previous year. Wm. Higa. 1980. History of Miso Companies 
in Hawaii; Oda. 1983. Hawaii Herald. Oct. 7.

652. Rouest, Leon; Guerpel, Henry de. 1936. Le soja 
français et ses applications agricoles et industrielles [The 
French soybean: Its agricultural and industrial applications]. 
Chateauroux, France: G. Langlois. xxiii + 99 p. 28 cm. [42 
ref. Fre]
• Summary: Contents: Preface, by L Brétignière (Prof. at 
Grignon, Member of the Academy of Agriculture). Preface 
to the fi rst edition, by Louis Forest (1921). Introduction to 
this new edition: Soviet Russia and the soybean (le Soja; 
includes the story of Rouest’s stay in the Northern Caucasus, 
Russia, from 1930 to 1933), Germany and Poland take up 
the soya question, the canons [guns] of Germany versus 
the Manchurian soybean, a secret contract to provide the 
weapons of war, organization of a Polish bank in Manchuria, 
Germany cultivates soybeans in Romania and Bulgaria 
in preparation for the war, France and the cultivation of 
soybeans.
 1. What is soja? 2. History of the propagation of soja: 
Introduction of the soybean into France and Europe, the 
soybean is cultivated in central Europe, in Austria, in 1875, 
in France the soybean is the object of numerous trials from 
1876 to 1881, its cultivation worldwide, the study and 
acclimatization of soya become generalized.
 3. Botanical characters of the soybean: And the varieties 
of soybeans. 4. Chinese varieties: The soybean in China, the 
production of soya in China in 1916 and 1917, production 
of soya in the Far East during the year 1928, exportation of 
soya from the Far East to Europe.
 5. Japanese varieties: The soybean in Japan, varieties 
of soya from Indochina and from other Asian countries. 6. 
The soybean in America: American varieties, cultivation 
of soybeans in Ohio, selection of soya using pure lines in 
Connecticut.
 7. The soybean in Europe: Italy, Russia, France, 
French climatic zones for the cultivation of Soja hispida, 
the Atlantic zone, the continental zone, the Mediterranean 
zone and climate, can the soybean be cultivated in all the 
French climates including those in the north, northeast, 
and northwest, speedy production of soybeans in view of 
agricultural production and of the creation of early varieties 
for the regions in north and northeast France.
 8. Instruction for growing soja in France. 9. Soja 
in Manchuria. 10. Soja seeds. 11. Selection of soja. 12. 
Varieties of soja. 13. Different ways of planting soya seeds. 

14. Soy yield. 15. Nitrogen fi xation in soya seeds. 16. Tilling 
and preparing the earth. 17. Soja fodder. 18. Soja, striking 
and improving. 19. Harvesting soja grain. 20. Soja oil. 21. 
Soja oil-cake for animal feeding. 22. Vegetable milk, soja 
milk and industrial casein.
 23. Soja in human food: Soy fl our and its applications, 
soy bread with wheat, nutritional composition of soja 
compared to dry legumes, soy viewed as a dry legume 
to replace meat, comparative production of nutritive 
elements among the various legumes used for human food, 
comparative value in calories of the usual foods and of soja, 
preparation of soy soups and meals in compressed tubes, 
what varieties of soy can serve the special needs of human 
nutrition, Sojenta, potatoes stuffed with soy, force meat balls 
(boulettes) of rice and soy, bread of rice and soy, pudding 
of soy and rice, soy sprouts and their food value, fresh soy 
sprouts in a salad, soy sprouts with vegetables, soy preserves 
and confections, soy chocolate, soy coffee, soybeans 
conserved in containers, soy with smoked fi sh, soup with 
soy vegetable meat, soymilk soup, omelet with smoked soy 
vegetable ham, green soy sprouts, soy cake, soy force-meat 
fritters.
 24. The utilization of soja in the Far East: Vegetable 
cheese (tofu), soy-based condiments, Japanese natto (2 
types), Japanese miso, Chinese miso, soy sauce (soyou or 
schoziou), making soy sauce in Kwantung, China, making 
soy sauce in Japan, koji or molded rice.
 25. The culture of soja in North Africa (Rouest has 
varieties that would grow and yield well in the French 
colonies of Tunisia, Algeria, and Morocco). 26. Opinions of 
some authors on soja. Conclusions. Bibliography on soja.
 A small photo on the “Dedication” page shows Léon 
Rouest (born in Paris on 11 Nov. 1872).
 Concerning soy in Russia (USSR) (p. 52-53): In Russia, 
the soybean has been known for quite a long time, specially 
in Ukraine and Bessarabia, but it was never grown over 
a large area, and was given a back seat (low priority) in 
agriculture until after the revolution of 1917. It was not until 
1926-27 that cultural trials were conducted on farms in the 
state of Northern Caucasus (d’Etat du Caucase du Nord). 
In the regions of Rostov-on-Don (Rostow-sur-Don; Rostov-
na-Donu), Eisk (near Krasnodar), Stavropol, Prim-Koumsk, 
Yessentuki / Essentuki in the Kuban and Kuban River area 
of the North Caucasus region of southern Russia, the yields 
were 11 to 16 quintals.
 In 1927 there were 600 ha planted to soybeans, 
increasing to 17,000 in 1928, in the kolkhoz (collective) 
farms or the sovkhoz (state owned) farms.
 In 1929-1930 and until 1932-1933 there were very 
laudable / praiseworthy efforts to propagate soybeans in 
favorable regions, especially in the North Caucasus, but the 
soils of this region, although they are very rich and well 
suited to soybeans are also very rich in bad weeds and the 
results obtained up to the present do not seem favorable. As 
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I said earlier, the soybean is a technical plant of the intensive 
cultivation type. It is very well suited to the soil and climate 
of Russia, but it is less well suited to the indolent character of 
people who are accustomed to cultivating only small parcels 
and who are suddenly, through collectivization, thrown into 
cultivating immense fi elds. In spite of the remarkable efforts 
at mechanization, the peasants who submit to collectivization 
and who do not yet understand it very well, the cultivation of 
soybeans does not assume the importance hoped for (p. 52).
 Note: This is Rouest’s fi rst book about soy since 1930. 
Address: France.

653. Wollner Distilling Company. 1936. Peoria, Illinois: 
WPA Project. 3 p. Unpublished manuscript. Numbered p. 14-
16. Peoria Historical Society No. 1558 at Bradley University 
Library. [1 ref]
• Summary: The fi ve Wollner brothers were born in the 
town of Szenitz, Hungary, where they learned the various 
processes of distilling alcoholic beverages. Samuel, Adolph, 
and Ignatius came to America and after various ventures 
bought a distillery in Louisville, Kentucky, which they 
operated until 1871 when they removed to Peoria, Illinois.
 Their fi rst move was to form a partnership and buy the 
Grove Distillery from Richard Grove. This plant was located 
at the foot of Apple Street in Peoria. According to an article 
in the Peoria Transcript of January 1888, this was the third 
largest distillery in the United States, and was equipped with 
the most modern machinery and appliances at that time. 
There were three of the largest coolers in the country, two 
alcohol still and one beer still.
 In 1888 Adolph Wollner and J.B. Greenhut formed the 
Whiskey Trust. Adolph died in 1891.
 “The Amolo [amylo] process used in distilling was 
conceived by a Japanese chemist named Takamine but did 
not prove successful. Twenty years later the Wollners worked 
out this process after ideas of their own. They patented the 
process and were the only ones who ever used it. A process 
for recovering vegetable glycerin and succinic acid was 
developed in the Wollner plant.” Address: Peoria, Illinois.

654. Product Name:  Maru-sho brand Shiro-miso, and Koji.
Manufacturer’s Name:  Tsuruda Company (Tsuruda Goshi-
gaisha).
Manufacturer’s Address:  1535 Laguna St., San Francisco, 
California.  Phone: WE 6800.
Date of Introduction:  1937 January.
New Product–Documentation:  The Japanese American 
Directory. 1937. p. 8 (directory; Importers of groceries. 
“Tsuruta Co.”) and add (½-page; top 1/3 of ad is in English: 
“Tsuruda Company. Importers, manufacturer & exporters. 
1535 Laguna St., San Francisco”). Also Tsuruta Goshi 
Gaisha in San Jose. Miso & Shoyu manufacturer. 472 Josefa 
St.; BAllard 5539. Note: This company appeared in San Jose 
in 1936. The ad is divided vertically into halves; one for San 

Francisco, the other for San Jose. The company spells its 
name “Tsuruta” in the romanized directory but “Tsuruda” in 
English part of its ad. Same in 1938. p. 6 (directory).

655. Ohtani, Yoshio. 1937. Nihon kôji-kin ni kansuru 
kenkyû. I. Keitai oyobi seiri no hikaku kenkyû [Studies on 
Japanese koji molds. I. Comparative studies on classifi cation 
by morphology and physiology]. Jozogaku Zasshi (J. of 
Brewing, Osaka) 15(7):535-37. [15 ref. Jap]
Address: Osaka Teidai, Kôgaku-bu, Jôzôgaku Kyôshitsu, 
Osaka, Japan.

656. Ohtani, Yoshio. 1937. Nihon kôji-kin ni kansuru 
kenkyû. II. Denpun bunkai ryoku no hikaku [Studies 
on Japanese koji molds. II. Comparison of strength in 
hydrolyzing starch]. Jozogaku Zasshi (J. of Brewing, Osaka) 
15(8):702-03. [2 ref. Jap]
Address: Osaka Teidai, Kôgaku-bu, Jôzôgaku Kyôshitsu, 
Osaka, Japan.

657. Ohtani, Yoshio. 1937. Nihon kôji-kin ni kansuru 
kenkyû. II. San keisei-ryoku no hikaku [Studies on Japanese 
koji molds. III. Comparison of acid formation capability]. 
Jozogaku Zasshi (J. of Brewing, Osaka) 15(9):812-13. [Jap]
Address: Osaka Teidai, Kôgaku-bu, Jôzôgaku Kyôshitsu, 
Osaka, Japan.

658. Product Name:  Koji.
Manufacturer’s Name:  Chonan (Rosaku) Miso 
Manufacturer.
Manufacturer’s Address:  707 Kilauea St., Hilo, Island of 
Hawaii.
Date of Introduction:  1937.
New Product–Documentation:  Hawaiian Japanese Annual 
& Directory. 1936-37, Island of Hawaii p. 2. Ryôsaku 
Chônan (from Fukushima prefecture), koji manufacturer, 707 
Kilauea, Hilo, Island of Hawaii.

659. Product Name:  Miso, and Koji.
Manufacturer’s Name:  KINA? (Asauki?) Miso & Koji.
Manufacturer’s Address:  Box 207, Pakala, Waimea, 
Kauai, Hawaii.
Date of Introduction:  1937.
New Product–Documentation:  Hawaiian Japanese Annual 
& Directory. 1936-37, Kauai p. 40. Asauki Kina? (from 
Okinawa prefecture), miso and koji maker, Box 207, Pakala, 
Waimea, Kauai, Hawaiian Islands.

660. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Mafuji? / Kanto? / Chikafuji? 
(Toyosaburo) Miso & Koji.
Manufacturer’s Address:  Box 43, Hanapepe, Kauai, 
Hawaii.
Date of Introduction:  1937.
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New Product–Documentation:  Hawaiian Japanese Annual 
& Directory. 1936-37, Kauai p. 32 Toyosaburô Mafuji? (or 
Kanto? Chikafuji?) (from Niigata prefecture), miso and koji 
maker, Box 43, Hanapepe, Kauai, Hawaiian Islands.

661. Product Name:  Koji, and Miso.
Manufacturer’s Name:  Mafuji? / Kanto? / Chikafuji? 
(Yoshikichi) Koji & Miso.
Manufacturer’s Address:  Box 122, Kapaa, Kauai, Hawaii.
Date of Introduction:  1937.
New Product–Documentation:  Hawaiian Japanese Annual 
& Directory. 1936-37, Kauai p. 8. Yoshikichi Mafuji? (or 
Kanto? Chikafuji?) (from Niigata prefecture), koji and miso 
maker, Box 122, Kapaa, Kauai, Hawaiian Islands.

662. Product Name:  Miso, and Koji.
Manufacturer’s Name:  Marumasa Soy Co. (Marumasa 
Shoyu Factory).
Manufacturer’s Address:  618 Cooke St., Honolulu, Oahu, 
Hawaii.
Date of Introduction:  1937.
New Product–Documentation:  Hawaiian Japanese Annual 
& Directory. 1936-37, p. 103. Goichi Miyagi (from Okinawa 
prefecture), shoyu, miso, and koji manufacturer, 618 Cooke 
St., Honolulu.

663. Product Name:  Koji.
Manufacturer’s Name:  Takei Koji, Miso Seizo-gyo (Takei 
Koji & Miso Manufacturing Co.).
Manufacturer’s Address:  Box 237, Kahului, Maui, Hawaii.
Date of Introduction:  1937.
New Product–Documentation:  Hawaiian Japanese 
Annual & Directory. 1936-37, p. Maui 25. Shûji Takei (from 
Yamaguchi prefecture), Takei Koji, Miso Seizô-gyo [Takei 
Koji & Miso Manufacturing Co.], Box 237, Kahului, Maui. 
Note: They now make and sell koji and have a P.O. Box.
 Note: This is the earliest known commercial koji made 
in the Hawaiian Islands.

664. Product Name:  Koji.
Manufacturer’s Name:  Watanabe (Senzo) Koji.
Manufacturer’s Address:  Box 474, Kapaia Lihue, Kauai, 
Hawaii.
Date of Introduction:  1937.
New Product–Documentation:  Hawaiian Japanese Annual 
& Directory. 1936-37, Kauai p. 12. Senzô Watanabe (from 
Fukushima prefecture), koji wholesaler, Box 474, Kapaia 
Lihue, Kauai, Hawaiian Islands.

665. Woertge, Karl Heinz. 1937. Entwicklung und 
weltwirtschaftliche Bedeutung der Sojabohnenerzeugung 
und -verarbeitung [Development and international economic 
signifi cance of soybean production and processing]. Thesis, 
Friedrich Alexander University, Erlangen, Coburg, Germany. 

119 p. 28 cm. [112 ref. Ger]
• Summary:  Contents: Foreword. Part I: History and 
culture of the soybean. 1. History, natural requirements and 
technology of soybean production; chemical composition 
of the soybean. 2. Occurrence of the soybean and methods 
of production in various countries: Asia (Manchuria and 
China, Japan, Korea, Formosa, Dutch East Indies, other 
Asian countries incl. British India, Cochin China, Ceylon), 
America, Europe (Southeast Europe, Austria, USSR, France, 
Italy, England, Poland, Switzerland, Czechoslovakia, 
Germany), Africa and Australia.
 Part II. Scale and global economic signifi cance of 
soybean production in the main producing areas. 1. General 
overview of world soybean production: Production for seeds, 
for fodders. 2. Scale of soybean production in the main 
producing areas: Asia (Manchuria, Japan, Korea, Formosa, 
Dutch East Indies [Java and Madura/Madoera]), America, 
Europe (Southeast Europe, USSR).
 Part III. Development and global economic signifi cance 
of soybean processing. 1. Soybean processing possibilities: 
A. Processing soybeans to make foods: Asia (general, 
methods used in China and Japan to make vegetable-type 
soybeans and salads, koji, soymilk, shoyu [soy sauce], 
miso, natto, tofu, methods used in the Dutch East Indies), 
Europe (general overview, preparation of soybean meal, 
soymilk, coffee- and chocolate substitutes). B. The soybean 
as an oilseed: General, methods of obtaining the oil (in 
Asia, Europe, USA), use of soy oil (as human food, other). 
C. Obtaining lecithin from the soybean. D. Use of soybean 
press-cake for livestock feed. E. Use of the soybean meal for 
fertilizer. 2. World trade in soybeans, soy oil and soybean 
cake/meal (Sojakuchen/Sojaschrot): World trade in soybeans 
(Manchuria, Asia, Europe, USA), world trade in soy oil, 
world trade in soybean meal.
 Closing remarks: The state of the world soybean market 
with special consideration for the current German conditions. 
Appendixes and tables. Address: Nuernberg [Nuremberg], 
Germany.

666. Ohtani, Yoshio. 1938. Nihon kôji-kin ni kansuru 
kenkyû. IV. Tanpakushitsu bunkai-ryoku no hikaku [Studies 
on Japanese koji molds. IV. Comparison of strength in 
hydrolyzing protein]. Jozogaku Zasshi (J. of Brewing, 
Osaka) 16(1):43-44. [Jap]
Address: Osaka Teidai, Kôgaku-bu, Jôzôgaku Kyôshitsu, 
Osaka, Japan.

667. Ohtani, Yoshio. 1938. Nihon kôji-kin ni kansuru 
kenkyû. V. Shikiso seisan-ryoku no hikaku [Studies on 
Japanese koji molds. V. Comparison of strength in producing 
pigments]. Jozogaku Zasshi (J. of Brewing, Osaka) 
16(2):128-29. [2 ref. Jap]
Address: Osaka Teidai, Kôgaku-bu, Jôzôgaku Kyôshitsu, 
Osaka, Japan.
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668. 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.

669. 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.

670. Kibi, Masajiro. 1938. Shôyu jôzô-yô kôji-kin ni tsuite. 
II. Seiiku no jôken [On the varieties of koji molds employed 
in the brewing of shoyu. II. Conditions for growth]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 14(9):1094-1102. [8 ref. Jap]
• Summary: Discusses the effects of temperature and pH 
on growth. Address: Yamasa Shoyu K.K. Kenkyusho. 
Biseibutsu Jikken-shitsu: Nôgaku-shi.

671. Kinoshita, Asakichi. 1938. Shôyu genryô to shite dasshi 
daizu no gôriteki sei kôji hô [A rational method for making 
koji using defatted soybean meal]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 33(4):406-08. 
[Jap]
• Summary: Kinoshita was head of his own research 
laboratory. Address: Kinoshita Jozo Kenkyu Shocho.

672. 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.

673. Matsumoto, K.; Nagahashi, K. 1938. Kôji kinshu 
hikaku shôyu jôzô shiken. II. [Comparison of several kinds 
of Aspergillus oryzae for shoyu brewing. II.]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 127. 
p. 141-48. [Jap]

674. Product Name:  Shoyu.
Manufacturer’s Name:  Yamajifu Soy Factory. Apparently 
changed to Yamajyu Shoyu & Koji Miso Co. the next year.
Manufacturer’s Address:  1402 N. School, corner 
Houghtailing, Honolulu, Ohau, Hawaii.  Phone: 89181.
Date of Introduction:  1938.
New Product–Documentation:  Directory of Honolulu 

and the Territory of Hawaii. 1937-38. p. 592. Yamajifu 
Soy Factory. (Taro Higa). Soy manufacturers, Wholesale 
and retail dealers. 1402 N. School, corner Houghtailing. 
Tel. 89181. Note: The next year Taro Higa started Yamajyu 
Shoyu & Koji Miso Co. at 395 Buckle Lane.

675. 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, 
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 
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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, 
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.

676. Photograph of the Yamajyu Shoyu & Koji Miso Co. 
factory in Hawaii. 1938.
• Summary: This 4 by 6 inch black-and-white photo was 
sent to Soyfoods Center in Sept. 1984 by William Higa of the 
Hawaiian Miso & Soy Co., Ltd. (1714 Mary St., Honolulu, 
Hawaii 96810). The original company made Shiro Koji Miso 
and Yamaju Shoyu. Standing by wooden kegs of miso are 
the founders Henry, Shinyei, and George Taru Higa. The 
company sign appears clearly over the factory door. Long, 
dark automobiles from the 1930s are parked at the left and 
right.
 Note: A nice large print of this photo appeared on the 
front page of the Hawaii Herald on 7 Oct. 1983.

677. 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 
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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 
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!”

678. 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.

679. 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.

680. 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.

681. 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.

682. 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.

683. Japanese American News Inc. / Nichi-Bei Shinbunsha. 
1940/01. Nichibei jûshoroku [The Japanese American 
directory. No 36]. San Francisco, California: Nichi-Bei 
Shinbunsha; The Japanese American News. 688 p. Jan. 1. 
Index of cities. 23 cm. [Eng; Jap]
• Summary:  On p. 7, under “Food products manufacturers,” 
are listings (name, address, phone no.) in San Francisco 
for: Azumaya Co., Fujimoto Co., Umino Tofu Mfg., and 
Norio Co. On the facing page is a full-page ad for Fujimoto 
Co., importers, manufacturers & exporters, 246 Front 
St., San Francisco. The company makes miso, koji, and 
pickled salmon (sake tsukemono). They sell tofu ingredients 
(presumably imported soybeans and nigari). Address: 350 
Ellis Street, San Francisco.

684. Suzuki, T. 1940. Shôyu kasu sei tane kôji ni tsuite [Koji 
starter made from shoyu cake]. Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 35(6):539-40. [Jap]
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685. 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-oryzœ group especially strains 
of Aspergillus oryzœ. 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.

686. Fujimoto Shokai. 1941. Fujimoto Co.: Importers, 
manufacturers & exporters (Ad). In: The Japanese American 
News Inc. 1941. The Japanese American Directory (Nichibei 
Jûshoroku). No. 37. p. 6. [Eng; jap]
• Summary:  Ad (full page). The top 1/5 of this ad is in 
English. They make Kanemasa brand miso, koji, and 
Japanese-style pickles (tsukemono). They sell raw materials 
for making tofu (presumably whole soybeans and one or 
more coagulants) and also sake. Address: 246 Front St., San 
Francisco, California. Phone: EXbrook 1756.

687. Ukil, A.C. 1941. Soya bean as a component of balanced 
diet. Science and Culture (Calcutta) 7(1):49-53. July; 
7(2):111-16. Aug. [3 ref]
• Summary: This article is largely a summary of: Orosa, 

Maria Y. 1932. “Soybeans as a component of a balanced diet 
and how to prepare them.” Manila (Philippines) Bureau of 
Science, Popular Bulletin No. 13. 53 p.
 It begins: “In view of the interest recently created in 
the value of the soya bean to make up for the defi ciency 
of protein in the diet of starch-consuming agricultural 
populations of countries lacking a suffi cient supply of 
high quality proteins like milk, fi sh, meat and eggs in their 
diet and in view of its extensive use in China, Japan, the 
Philippines, U.S.A. and more recently the German army, the 
following...”
 “Although isolated attempts [have been made and] are 
being made in India to cultivate the bean, no systematic 
efforts have yet been made to encourage its use on a 
suffi ciently large scale for commercial purposes and to 
supplement the food resources of the country... Soya bean is 
not only much more nourishing but has many more uses than 
dal.”
 Foods discussed (in July) include: Soya-bean fl our, 
soya-bean milk (regular or condensed), coffee made from 
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roasted soya beans, soya bean sprouts (a table shows they are 
much more nutritious than mung bean sprouts), soya bean 
oil, soya bean casein, soya bean curd [tofu].
 August issue: “Some common foods and their 
methods of preparation:” Soya sauce (using koji, based on 
Groff 1919). Soya-bean fl our. The cooking of soya beans 
(immature [green vegetable soybeans] and mature). Some 
food recipes with soya beans: Of the 22 recipes given, 17 call 
for boiled whole soya-beans, 2 for roasted soya-beans [dry 
roasted, soy nuts], one for soya-bean fl our (Angel cake), and 
3 for soya-bean milk (two puddings and a custard). Address: 
Member, Sanitary Board, Bengal [India].

688. Product Name:  Marufuku Miso.
Manufacturer’s Name:  American-Hawaiian Soy Company.
Manufacturer’s Address:  274 Kalihi St., Honolulu, Oahu, 
Hawaii.  Phone: 808-841-8435.
Date of Introduction:  1941.
Wt/Vol., Packaging, Price:  Later sometimes canned.
New Product–Documentation:  Hogue, Charles E. 1949. 
“Street signs dim, but others bright in Kalihi.” The Honolulu 
Advertiser. April 14. p. 19. Kiko Yogi’s American-Hawaiian 
Soy Co., at 275 Kalihi St., furnishes another illustration 
of the Kalihi sign situation. This steel and concrete plant 
covering 5,000 square feet is not devoted to the manufacture 
of liquid soy condiment [soy sauce] as the uninitiated might 
be led to suspect. Instead its principal output is Shiro-koji 
brand miso, a soy bean paste used in Japanese cookery for 
soups and sauces.
 “Mr. Yogi, a resident of Hawaii for 30 years, fi rst had 
his plant at Vineyard St., moved to his present location 
in Kalihi’s industrial district in 1945.” Ad by American-
Hawaiian Soy Company in Hui Manaolana. 1951. Japanese 
Foods: (Tested Recipes). Honolulu, Hawaii. See p. 23. “Ask 
for Maru Fuku Brand Soy Bean Miso. 274 Kalihi St. Phone: 
846455.” Note: This same ad appears on the same page in 
the 1956 edition of this book.
 Hawaii Directory of Manufacturers. 1953. p. 10. Miso 
(Soy bean paste). American-Hawaiian Soy Company, 274 
Kalihi St., “Marufuku.” Honolulu City Directory. 1965-
66. p. 252. American Hawaiian Soy Co., Ltd. is the only 
miso manufacturer listed for this year. Hawaii Directory of 
Manufacturers. 1969. p. 16. Same address. Zip code is now 
96817.
 Nihei. 1978. Nippon Jozo Kyokai Zasshi. 73(7):542-49. 
“Hawaii ni okeru Nihon-shu, miso, shoyu no rekishi.” States 
that America, Hawaiian Miso Shoyu Kaisha was founded 
by Kiko Yogi and Moshu Morita. Brand is Marufuku Miso. 
Address: 274 Kalihi St. Still in business. Wm. Higa. 1980. 
History of Miso Companies in Hawaii; Shurtleff & Aoyagi. 
1983. The Book of Miso. 2nd ed. p. 234, 255. The company 
was founded by George Higa, Seiyu Inamine, Kiko Yogi, 
Moshu Morita. In 1947 George Higa left to form Hawaiian 
Miso & Soy Co. Harry Morita is present owner. Produces 

white miso, sometimes sold in cans, distributed by Mutual 
Trading Co. in Los Angeles.

689. Matsumoto, K.; Naruse, K. 1941. Miso oyobi miso-
dama-chû no saikin-rui ni tsuite. Miso oyobi miso-dama ni 
okeru saikin-rui no gakujutsu-teki shiken [On the bacteria in 
miso and miso-dama]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 129. p. 93-138. [9 ref. Jap]

690. 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.

691. Granada Pioneer (Camp Amache / Granada Internment 
Center, Granada, Colorado). 1942. Tofu merchant arrives 
here. 1(18):3. Dec. 24.
• Summary: “George T. Nagamoto of Swink, Colorado, 
arrived here to renew his contract with this center to supply 
tofu for the next three months.
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 “Nagamoto, a pioneer seed merchant, has been doing 
business in Swink for many years. At present his business 
is limited to wholesale and retail distribution of koji, miso, 
shoyu, age, and tofu,”

692. Giraud-Gilliet, J. 1942. Le soja, aliment d’avenir: 
manière de le cultiver; 2 à 300 façons de le consommer 
[Soya, food of the future: How to cultivate it; 200-300 ways 
to consume it]. Saigon: Imprimerie de C. Ardin. 285 p. 
Index. [Fre]
• Summary: Contents: Dedication. Introduction. Part I: 
Summary study of soya (the soybean): Its cultivation. 1. 
The nature of soya: Its area of expansion. 2. Cultivation of 
soya: Soil, manure & fertilizer, seeds. 3. Interest in soya: 
Its richness in nutritive elements and comparison with other 
foods. Various possibilities for utilization: therapeutic uses 
for hygiene and diseases (vegetarian diet, diabetes, beriberi, 
diseases of the nervous system, anemia, slimming, milk diet), 
agricultural uses for fi xation of nitrogen in the soil and as 
a fertilizer, use in the feeding of animals (green forage, dry 
forage, soybean cake, fl our, seeds, germinated seeds, straw 
and pods, soymilk, milk), industrial utilization (soybean 
oil and its derivatives, glycerine, soy casein), use as human 
food (whole dry soybeans, soy sprouts, soybeans mashed or 
ground after they are cooked, soybeans cracked or crushed 
before they are cooked, fermented soybeans, soymilk, 
soymilk derivatives / foods made from soymilk {tofu / dâu-
phu, yuba / tao hu ky, dry yuba rolls / phu chuc, beverages}, 
edible oil), utilization for social work (drops of milk, bowls 
of soya, inexpensive restaurants, battle against malnutrition 
and degeneration, for school gardens, pagodas, waste lands).
 Part II: The main soyfood products and how to prepare 
them at home. 1. Soymilk, soymilk curds (tau hu hoa), small 
white cheeses (petits fromages blancs {dâu-hu miêng}), 
folded sheets of yellow yuba (feuille jaune plissée de crème 
de soja {dâu-hu ky vang}), white sheets of yuba (feuille 
blanche unie {dâu-hu ky trang}), dried or smoked yuba 
(plaquettes séchées ou fumées {dâu-hu ky ngot}), fermented 
tofu–like cream cheese (fromages fermentées: cancoillotte 
comtoise au soja). 2. Soy fl our: Roasted soy fl our, soy bread, 
sojenta (soy polenta), pasta (soy vermicelli and vermicelli of 
mung beans {dâu xanh} or song than). 3. Soy condiments. 
Solid condiments: natto and douchi (taotché), condiments 
that are pastes: miso and doujiang (tao tjiung) and koji [sic, 
not a paste but used to make miso, doujiang, shoyu, and 
jiang-you], liquid condiments: shoyu, jiang-you (tsiang 
yeou), (tao yu), ketjap (Indonesian soy sauce), Vietnamese 
soy sauce (tuong).
 Part III: Recipes. 1. Introduction: Essential 
recommendations, the cookery of the poor, comparative 
cuisine, general recipes. 2. Soups and paps. 3. Hors 
d’oeuvres and salads. 4. Vegetables. 5. Meat, fi sh and egg 
dishes. 6. Breakfasts, sweets, and desserts.
 Conclusion. Appendix. Errata. Address: Administrateur 

des S.C. de l’Indochine; Vietnam.

693. Takenobu, Yoshitaro. ed. 1942. Kenkyusha’s new 
Japanese-English dictionary. Cambridge, Massachusetts: 
Harvard University Press. iv + 2280 p. 24 cm. American 
edition. Reproduced by a photolithographic process from the 
82nd printing of 1939.” Title also in Japanese: Shin Wa-Ei 
Daijiten. [Eng; jap]
• Summary: “The present war has necessitated the 
publication in the United States of a new edition of 
Kenkyusha’s Japanese-English Dictionary because this 
country is cut off from the former source of supply of the 
dictionary and because the demand and need for all Japanese 
dictionaries has greatly increased. To meet this need, the 
Department of Far Eastern Languages of Harvard University 
has undertaken the project of publishing in the United 
States this dictionary as well as other essential Chinese and 
Japanese dictionaries, and the Rockefeller Foundation has 
supplied the necessary funds for the enterprise.
 “This American edition of the dictionary has been 
reproduced by a photolithographic process from the eighty-
second printing of 1939. No changes have been made in this 
edition except to increase slightly the size of the print and the 
book.”
 The very fi rst page, titled Kaisetsu (“explanation”), 
shows the Japanese syllabary and the romanization of each.
 Near the end are two appendixes: (1) Pages 2264-74: 
Saishin-go oyobi gairai-go ichiran [List of most recent 
words and foreign words]. (2) Pages 2275-80: Chugai hikaku 
nenpyo [List of Japanese emperors and era names, with 
Japanese years and Western calendar years–starting with the 
fi rst legendary emperor Jimmu (660-585 BC)].
 The content of this pirated American edition is basically 
the same as that of Kenkyusha’s 1931 second edition of this 
dictionary. Address: General editor, Japan.

694. Smith, Chas. B. 1943. Around the town [Takamine]. 
Journal Transcript (Peoria, Illinois). April 10.
• Summary: “Registered at the Hotel Pere Marquette last 
Tuesday and remaining until Wednesday afternoon were 
Ebon Takamini [sic, Eben Takamine] and Walter McIntyre of 
the Takamine Laboratory, Clifton, New Jersey. Mr. Takamine 
is the son of the Japanese scientist and chemist, Jokichi 
Takamine, who fi fty years ago in the boom days of the old 
Whiskey Trust was a resident of Peoria in charge of a series 
of experiments on his methods of securing an increased 
yield of spirits per bushel of corn consumed at the Wollner 
Brothers, and, I believe, some of the other distilleries.
 “Mrs. Takamine is recalled by some older Peorians as 
well as her distinguished husband. She was a beautiful and 
accomplished woman... She was prominent in social circles 
and the Peoria Woman’s club. The home was on Jefferson 
Avenue near its junction with North Adams St. overlooking 
the river and Peoria lake. The large frame house was earlier 
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the home of the old Peoria family of Lincoln.
 “Mrs. Takamine is still living quietly in Arizona. She 
is far advanced in years and, I am told, is the same gracious 
lady as of yore. Her son, Ebon, has followed in the scientifi c 
footsteps of his father to whom the Takamine Laboratory in 
New Jersey is a monument. Being is this part of the country 
he stopped in Peoria, with his associate, Mr. McIntyre, to 
search out his old home. After leaving the North Jefferson 
Ave. home, the Takamine family lived for some years at the 
old National Hotel, Jefferson and Hamilton.
 “The Takamine family removed from Peoria about 
1910 [not true], going to Washington, DC. William Howard 
Taft was then president [he was president from 1909-1913]. 
His wife was a sister of William A. Heron, prominent 
Peoria banker, and by marriage was related to the Walker 
family of Isaac Walker Hardware Co. Mr. Takamine was an 
ardent disciple of horticulture and interested Mrs. Taft in 
Japanese cherry trees. The Mikado’s government presented 
the fi rst trees to Mrs. Taft and the United States through his 
infl uence. The fi rst trees did not prosper, there being some 
trouble in their adaption [adaptation] to the climate, etc. 
This was overcome and other trees were sent and planted in 
Washington where there culture resulted in making ‘Cherry 
Blossom Time’ in Washington famous throughout the 
world.”

695. Denson Tribune (Jerome Internment Center, Denson, 
Arkansas). 1943. Production of ‘miso’ starts here: ‘Miso 
shiru’ promised. 1(51):6. Aug. 24.
• Summary: “’Miso shiru’ at least three times a week is 
promised for the residents here this winter as the Center 
‘miso’ factory went into production last week in Dining Hall 
30 under the supervision of the Mess division.
 “A paste made of ‘koji,’ or fermented steamed rice, and 
ground soy beans, the ‘miso’ manufactured here, however, 
will require at least two months of setting before it can be 
used.
 “In the beginning the output will be around 200 pounds 
a day.”

696. Sakaguchi, Kinichiro; Yamada, K. 1944. Kôji-kin no 
keitai to sono bunrui ni tsuite. I. [On the morphology of the 
koji molds (Aspergilli) and their classifi cation. I.]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 20(1):65-73. Jan. [8 ref. Jap]
Address: Tokyo Teikoku Daigaku, Nôgaku-bu, Nogei 
Kagaku Kyoshitsu.

697. Sakaguchi, Kinichiro; Yamada, K. 1944. Kôji-kin no 
keitai to sono bunrui ni tsuite. II. [On the morphology of the 
koji molds (Aspergilli) and their classifi cation. II.]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 20(2):141-54. Feb. [Jap]
Address: Tokyo Teikoku Daigaku, Nôgaku-bu, Nogei 

Kagaku Kyoshitsu.

698. Yamazaki, Momiji. 1945. Tôa hakkô kagaku ronkô 
[East Asian studies/theses on fermentation chemistry]. 
Tokyo: Daiichi Shuppan K.K. han. 436 p. Published 20 
March 1945. [160* ref. Jap]
• Summary: This remarkable work, published in a limited 
edition of 1,000 copies, was written by Dr. Yamazaki, a 
microbiologist, who graduated from the Department of 
Agricultural Chemistry, Tokyo University, in 1914. The book 
is a review of existing Asian literature on fermented foods, 
with a good bibliography. Dr. Yamazaki may have been 
employed by the laboratories of the Manchurian Railway.
 Contents: Introduction: Preface, origin of alcoholic 
beverages, various alcoholic beverages of the world, 
summary. Chinese fermentation chemistry documents: 
Preface, Chinese ancient grains, Chinese ancient grain 
foods, Various types of Chinese-made koji, Various Chinese-
made alcoholic beverages, summary. Japanese fermentation 
chemistry documents: Preface, Japanese land, inhabitants on 
Japanese land, Japanese New Stone Age culture, conclusions. 
Real papers: Japanese ancient foods, Various types of 
Japanese-made koji, Japanese-made various alcoholic 
beverages, summary. Korean fermentation chemistry 
documents: Preface, Korean produced grains, Various 
types of Korean-made koji, Various Korean-made alcoholic 
beverages, summary. Tables.

699. 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 
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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 
excellent high-magnifi cation illustrations of A. oryzae.

700. King, Pei-Sung. 1945. Chinese soy sauce and cheese. 
University of Wisconsin, Fermentation Journal Club, Report 
No. 22. p. 1-4. June 27. [15 ref]
• Summary: Contents: Introduction. Review of the literature. 
Making soy sauce: Laboratory procedure, grades and 

composition of soy sauce (there are 3 grades; the lower 
the grade, the lower the specifi c gravity of the soy sauce). 
Soybean cheese (sufu).
 The laboratory procedure for making soy sauce involves 
three steps:
 1. Mold culture, growing Aspergillus oryzae or A. soya 
on 30 grams of rice that has been steamed and is incubated at 
30ºC for 4 days.
 2. Yeast culture, growing Zygosaccharomyces soya 
on one sterilized culture medium at 30ºC for two days and 
Lactobacillus delbrückii on another at 37ºC for 2 days.
 3. Fermentation, using four basic raw materials: 
Soybean (or bean cake) 300 gm, whole wheat (or other 
starchy material) 200 gm, NaCl (table salt) 280 gm, and 
water (including steeping water) 1600 ml. Details of the 
process are given. “It usually takes from two to three months 
for fermentation to become complete, but it is possible to be 
fermented completely within three weeks. A table shows the 
chemical composition of 3 grades of soy sauce. The source 
of this information is cited as: “(13) King, P.S. Bulletin No. 
115, N.B.I.R. [National Bureau of Industrial Research], 
China 1941.
 Note: This is the earliest document seen (April 2012) 
that describes how to make fermented soy sauce at home 
or on a laboratory scale–that will actually work. All known 
previous descriptions on this scale omitted the “mold 
culture” or koji stage.
 “An important microorganism for making soybean 
cheese is Mucor sufu, which was fi rst isolated by N.S. 
Wei [sic, Wai] (J. of Chinese Agr. Soc. 1926). Other useful 
microorganisms for making this product are Monascus (e.g., 
M. anka, M. purpureus, M. faligiosus [sic, M. fuliginosus], 
M. major, and M. pilosus), yeasts and bacteria. Some of these 
have been isolated by the writer in the National Bureau of 
Industrial Research, China (Bulletin No, 126, 1941).
 The procedure for making soybean cheese is described, 
starting with 300 gm of whole soybeans. After pressed tofu 
cubes are inoculated on the surface with any of various 
mold species, they are incubated at 25ºC for 3 days. Then 
600 ml of a 16% solution of table salt (NaCl) is added. The 
2nd fermentation “usually takes two months after which the 
cheese and liquid are bottled, sterilized, and marketed.”
 Note: This is the earliest document seen (Nov. 2011) 
that describes how to make fermented tofu at home or on a 
laboratory scale. Address: Univ. of Wisconsin.

701. 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 
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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.

702. Löbbe, Henrique. 1945. Cultura da soja no Brasil. 7th 
ed. [Culture of soybeans in Brazil. 7th ed.]. Rio de Janeiro, 
Brazil: Directoria de estatistica da produccao, Ministerio da 
Agricultura. 74 p. Illust. 2nd ed. was 1935. [Por]
• Summary: This 7th edition (1945) contains more than 
twice as many pages as the 6th edition (1942). There are no 
references and no English abstract.
 Contents: Historical. World production of soybeans. 
Economic importance of soy production in the Far East. 
Economic importance of soy cultivation in the United 
States. Markets. Trade in soy and its by-products. Botanical 
description.
 Varieties (500 varieties exist; list of names of very 
early–80 to 90 days; early–90 to 100 days; semi-early–100 to 
110 days; semi-late–120 to 130 days; late–130 to 150 days). 
Experiments.
 Copy of letter from William Morse of USDA dated 28 
Sept. 1926. “In accordance with a promise made to you on 
your visit to Arlington Farm [Virginia], I am taking pleasure 
in sending you one ounce each of the following varieties of 
soybeans, and one ounce each of the following varieties of 
cowpeas:
 “Soybeans: Haberlandt, Minsoy, Ilsoy, Mammoth 
Brown, Ito San, Sooty, Yokoten, Mandarin, Midwest, Merko, 
Hongkong, Virginia, Wea, Easycook, Barchet, Ebony, Hahto, 
Chiquita, Dixie, Medium Green, Laredo, Hoosier, Aksarben, 
Wilson-fi ve [Wilson Five], Brooks, Mikado, Sherwood, 
Mammoth Yellow, Morse, George Washington, Habaro, 
Old Dominion, Peking [Pekin], Austin, Goshen Prolifi c, 
Chestnut, Jet, Hamilton, Dunfi eld, Arlington, Wellmann, 
Hermann, Tokio, Southern Prolifi c, Lexington, Tarheel, 
Black [Tarheel Black], Pinpu.”
 Climate and soil. Soil preparation. Seeding, 
Bacterization of the soil. Chemical fertilizer. Cultural care. 
Diseases and insects. Harvest and threshing. Yield. Crop 
rotation. Cost of production. Chemical composition of seeds. 
Green manure. Byproducts of the soybean: oil, soybean 
cake. soy casein, soy fi ber, plastic substances, silage, hay 
and pasture. Nutritional value of the soybean. Feeding the 
animals. Soy for human consumption. Conclusion.
 The section on Soy for human consumption mentions 
the following: In the Orient, the soybean (a soja) is always 
used as human food, to complement the rice diet, as a 
substitute for meat, milk and eggs, by virtue of its richness 
in protein and oils. Specifi c foods from the soybean include: 
Dry seeds (Sementes sécas); easy varieties to cook include 
Easycook, Hahto, Chusei, Rokusun, Jogun, Hokkaido, and 
Kauro. Green seeds (Sementes verdes); the most popular 

varieties include Hahto Easycook, Willomi, Imperial, Shiro, 
Nanda and Tunk.
 Soy sauces (Môlho de soja); miso (Misso) and shoyu 
(Shôyu). Soy milk (Leite de soja). Soy cheese (Queijo 
de soja) called To-fu [tofu] in Japanese. Koji is used to 
make miso and shoyu. Yuba is a fi lm that forms atop soy 
milk. Soybean curd (Coalhada de soja) made by adding 
magnesium or calcium salts to hot soy milk. The curd is 
made into tofu. Soy fl our (Farinha). Bread for diabetics (Pâo 
para os diabéticos). Soy sprouts (Grelos de soja). Address: 
Eng. Agronomo, Brazil.

703. 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.

704. Mogi, Masatoshi. 1946. Daitai miso [Miso substitutes 
(approximately miso)]. Tokyo: Seikatsu-sha. 407 p. [Jap]*
Address: Brewing Lab., Noda Shoyu Co. Ltd., Noda-machi, 
Chiba-ken, Japan.

705. Mogi, Masatoshi. 1946. Taigai miso [Making miso with 
nongrain koji]. Tokyo: Seikatsu-sha. 408 p. [Jap]*
• Summary: Discusses substitutes for miso raw materials. 
Descriptions of making miso koji using potatoes, chestnuts, 
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buckwheat, millet, etc. No history. Note: Mogi was born in 
1907. Address: Brewing Lab., Noda Shoyu Co. Ltd., Noda-
machi, Chiba-ken, Japan.

706. Lockwood, Lewis B. 1947. The production of Chinese 
soya sauce. Soybean Digest. Oct. p. 10-11. [2 ref]
• Summary: In its quest for a method for preparing Chinese 
soya sauce that would retain the artistry of the Orient but 
be adaptable to Occidental methods, the Northern Regional 
Research Laboratory has been fortunate in enlisting the aid 
of Mr. Pei Sung King, of the National Bureau of Industrial 
Research, Chungking, China.
 “The preparation of soya sauce involves two distinct 
steps: (1) the preparation of kojis (Chinese for cultures), 
and (2) the brine fermentation. The fi rst step consists of 
four different activities: a. Preparation of the mold kojis. 
b. Preparation of the yeast koji (using a suitable strain of 
Zygosaccharomyces soyae or of the genus Hansenula). c. 
Preparation of the lactic acid bacterial koji. d. Preparation of 
the soya koji.
 The basic ingredients are 5 lb of soybeans and 1 gallon 
of brine, which should yield 12½ pounds of fi rst grade and 
10 pounds of second grade sauce, or about 2½ gallons total.
 Four microorganisms suited to the preparation of the 
soya sauce are available from NRRL: Aspergillus oryzae 
NRRL 1988. Aspergillus oryzae NRRL 1989. Hansenula 
NRRL Y1996. Lactobacillus delbrueckii NRRL B445.
 Photos show: (1) A single spore of Aspergillus oryzae 
in “full bloom.” (2) A petri dish culture of the mold. (3) 
Separate portraits of Lewis Lockwood and Pei Sung King.
 Note: This is the earliest publication seen on fermented 
soyfoods from the new USDA Northern Regional Research 
Laboratory (NRRL), established in 1942 at Peoria. During 
the next 40 years, and especially after 1960 the NRRC would 
become one of the world’s leading centers of research on this 
subject. Address: Northern Regional Research Lab., Peoria, 
Illinois.

707. Product Name:  Fuji Koji Miso.
Manufacturer’s Name:  Fuji Sake Brewing Company, Ltd. 
(Fuji Shuzo K.K.).
Manufacturer’s Address:  539 Cooke St., Honolulu, Oahu, 
Hawaii.
Date of Introduction:  1947.
New Product–Documentation:  Not listed in the index 
under miso in any Honolulu city directory from 1905 to 
1966; Hawaii Directory of Manufacturers. 1953. p. 10. Miso 
(Soy bean paste). Fuji Sake Brewing Company, Ltd., 539 
Cooke St. “Fuji.” Nihei. 1978. Nippon Jozo Kyokai Zasshi. 
73(7):542-49. “Hawaii ni okeru Nihon-shu, miso, shoyu no 
rekishi.” States that Fuji Shuzo K.K. made Fuji Koji Miso. 
Address: 539 Cooke St., Honolulu. No longer in business. 
They started making sake in 1948 and closed the business in 
about 1963. Wm. Higa. 1980. History of Miso Companies in 

Hawaii; Shurtleff & Aoyagi. 1983. The Book of Miso. 2nd 
ed. p. 234. The company, Fujii Miso Co., was founded ca. 
1941-1954. No longer in business. Letter from Takao Nihei. 
1988. July 19. The product was introduced in about 1947. 
The company closed in 1963.

708. Peoria Star (Illinois). 1948. Historical Society hears 
East tell of Whiskey Trust. Jan. 20. p. 17.
• Summary: Earnest E. East told the Peoria Historical 
Society on Monday evening the history of the “Whiskey 
Trust,” headquartered in Peoria in the late 1800s, and one 
of the largest combines over organized in the United States. 
The Trust was organized in Peoria on 10 May 1887 as the 
Distillers and Cattle Feeders’ Trust. Its president, Joseph 
B. Greenhut, was born in Austria, came to Chicago at age 
9, learned to be a coppersmith, served in the Civil War, 
engaged in cattle feeding in Peoria for a while, went into the 
distilling business, organized the Whiskey Trust, and became 
an extremely wealthy tycoon. Adolph Wollner was also 
associated with the Whiskey Trust–which was accused of 
willfully destroying competing distilleries.
 “The Whiskey Trust employed as a fermentologist 
expert a man who was to eventually rate a full-column 
obituary in the New York Times as the ‘foremost Japanese in 
the nation’ a Dr. Jokichi Takamine who was brought here by 
Greenhut to develop ‘the Japanese process.’
 “Although Takamine never perfected the process 
(John Dempsey who worked in Peoria distilleries at the 
time of the trust and was present Monday evening said the 
yield was even less), he went on to other experiments, sold 
several patents including adrenalin to the Park-Davis [sic, 
Parke-Davis] drug company on royalty basis, eventually 
built himself a fi ve-story completely Japanese-furnished 
house in New York City, and bought two St. Louis World’s 
Fair Japanese buildings to be erected at his ‘summer home’ 
outside New York City limits.
 In 1895 Judge Jacob M. Bailey of the Illinois Supreme 
Court handed down a decision dissolving the Whiskey Trust 
for its illegal activities.

709. Arsenio Manuel, E. 1948. Chinese elements in 
the Tagalog language: with some indication of Chinese 
infl uence on other Philippine languages and cultures, and an 
excursion into Austronesian linguistics. Manila, Philippines: 
Filipiniana Publications. xxv + 139 p. April. With a historical 
introduction by H. Otley Beyer. [110* ref]
• Summary: Page 58-59: Tahó [Taho]: tau (bean) + hu 
(anything very soft); Bean curd. Variations: toho, tojo. Same 
in Bikol. Tahu in Sbl. (Sambal). Soybean curd brains are 
unpressed soybean curd served with medium-thick brown 
sugar syrup.
 Note. This is the earliest English-language document 
seen (April 2013) that uses the word Tahu to refer to tofu. 
“Tahu” is the word for tofu in the Sambal language spoken 
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primarily in the province of Zambales in western Luzon 
island in the Philippines.
 Táhuli [Tahuli]. Variation of táhuri [tahuri], which see.
 Táhuré [Tahure]. Variation of táhuri, which see.
 Táhuri [Tahuri]: tau (bean) + hóe (semi-liquid, 
comestible); Fermented soybean curd. Magtatahuri, a 
maker or seller of tahuri. Variations: tahure, tahuri, tahuli. 
In Aklanon, Bikol, tawri. Takim: tau (bean) + kim (salty); 
Salted beans.
 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the term “Fermented soybean 
curd” refer to Chinese-style fermented tofu.
 Page 64: Tokwa: tau (bean) + koa (dried, desiccated); 
Pressed soy-bean curd, or soy-bean cheese; used as an 
ingredient in pansit, which see, or fried. Magtotokwa, maker 
or vendor of tokwa.
 Note 2 This is the earliest English-language document 
seen (April 2013) that uses the word Tokwa to refer to tofu or 
pressed tofu [doufugan].
 Tokua. Variation of tokwa, which see.
 Page 65: Toyo: tau (bean) + iu (oil); Soy-bean sauce, 
soy. Magtoyo, to dress or season with such sauce, to use 
toyo. Same in Sambal. Tawyo in Bikol. In Mandarin: tou yu.
 Page 13. “angkak. [ang (red)–khak (anything that 
hastens fermentation, leavening of rice used in fermenting 
wine)]. Specially treated rice or cereal, or reddish granule 
usually ground into powder before it is added to preserves 
life [sic, preserve live] fi sh buro or bagoong. Angkakan, to 
treat with angkak. Same in Pampangan, Sambal; angka in 
Iloko.” Address: Dep. of Oriental Languages, Univ. of the 
Philippines.

710. Product Name:  [Soy Sauce, Fresh Koji, Red Miso, 
Barley Miso, Tekka Miso, Joban Miso, Kinzanji Miso, 
Kocho Miso, Moromi].
Foreign Name:  Shoyu, Nama Koji, Aka Miso, Mugi Miso, 
Tekka Miso, Joban Miso, Kinzanji Miso, Kocho Miso, 
Moromi.
Manufacturer’s Name:  Mukai Miso Shoyu Seizo-sho 
(Mukai Brewing Co.).
Manufacturer’s Address:  P.O. Box 528, Isleton, California.  
Phone: 2201.
Date of Introduction:  1948 May.
New Product–Documentation:  Entry in Nichi Bei Times. 
1948. Evacuation-Resettlement Report. Directory of 
manufacturers, p. 137 (top center). In Japanese: Mukai Miso 
Shoyu Seizôsho. In English: Mukai Brewing Co., P.O. Box 
528, Isleton, California. Phone: Not listed.
 Also: Ad (full page) in Nichi Bei Times. 1948. Kikan 
Fukkôshi Narabi Jûshoroku [Evacuation Resettlement 
Report, 1948 Directory]. Full page (p. 246, unnumbered 
near rear). Top one-fourth of this ad is in English. “Brewed 
by Mukai Brewing Co., P.O. Box 528, Isleton, California.” 
The company logo is a bold hexagon inside of which are 

the two characters for Nagaiki?, Nagao? Chosei? (“Long 
Life”; Too many ways of reading these two characters). They 
make: Nama Koji (fresh koji). Aka Miso (red miso). Mugi 
Miso (barley miso). Tekka Miso (“tekka” is written with the 
characters for iron + fl ower instead of the typical iron + fi re). 
Joban Miso. Kinzanji Miso. Kocho Miso. Moromi.
 Ad (¼ page) in Hokubei Mainichi Year Book. 1951, p. 
304. The company logo is a bold hexagon inside of which 
are the two characters for Nagao or Nagasei. The ad reads: 
In English: Trade mark. Soy sauce. In Japanese: Honzukuri 
[made in the real traditional way]. Saijô [The best]. Honba 
shoyu [Authentic Japanese-style soy sauce]. Directory entry 
at Isleton, California under “Business” (p. 302), Mukai 
Brewing Co. (Jap: Kikko Chôsei Miso Shôyu Jôzô-sho), P.O. 
Box 171, Isleton. No phone.
 Ad (1/8 page) in Nichi-Bei Jiji Jushoroku [Japanese 
American Times Directory]. 1952, p. 218. The top 1/3 of this 
ad is in English: Mukai Brewing Co., P.O. Box 171, Isleton, 
Calif. Phone 2201. In Japanese (right to left): Honzukuri. 
Saijô [Made in the real way. The best]. Kikko Nagao? 
(Nagasei?) [Their trade mark]. Honba shoyu [Authentic 
shoyu].

711. Product Name:  Tofu, and Koji.
Manufacturer’s Name:  Tofu oyobi Koji Seizo-sho (Fresno 
Tofu Shop).
Manufacturer’s Address:  943 E Street, Fresno, California.  
Phone: 4-4317.
Date of Introduction:  1948 May.
How Stored:  Refrigerated.
New Product–Documentation:  Entry in Nichi Bei Times. 
1948. Evacuation-Resettlement Report. Directory of 
manufacturers, p. 164 (top center). In Japanese: Tofu oyobi 
Koji Seizô-sho. In English: Fresno Tofu Shop, 943 E St., 
Fresno, California. Phone: 4-4727. / Hokubei Mainichi Year 
Book. 1951, p. 352. Category: Tofu, Candy, Dressmaking 
Shops.” Fukumoto Tofu Seizô-sho, Fresno Tofu Shop, 943 E 
St., Fresno. Phone: 4-4317.
 Nichi-Bei Jiji Jushoroku [Japanese American Times 
Directory]. 1952, p. 255. Under “Stores.” In Japanese: 
Furesuno Tofu Seizô-sho. In English: Fresno Tofu Shop, 
943 E St., Fresno, California. Phone: 4-4317. Note: By 1970 
Goto Tofu Shop (Gotô) was located at this address.

712. Smith, A.K. 1948. Microorganisms collected in China, 
Japan, and Korea. 7 p. Unpublished typescript.
• Summary: Dr. Smith collected 100 samples in Shanghai 
(58 samples), Nanking (13), Hangchow, Canton, Tokyo, 
Noda (near Tokyo, Japan), Korea (7).

713. Smith, Allan K. 1949. Oriental use of soybeans as food: 
Notes on Oriental farming practices. II. China. Soybean 
Digest. March. p. 26-28, 30, 32, 34.
• Summary: Contents: Soy sauce in China. Sweet fl our 
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paste–Tien Mien Chang [Chiang]. Soy or vegetable milk 
(incl. Willis Miller, yuba). Soybean curd or tofu (incl. use 
in Buddhist restaurants to look like meat, poultry, or fi sh 
dishes).
 Soybean cheese [fermented tofu]. Fen-t’iao from mung 
beans (vermicelli). Fermented soybeans [fermented black 
soybeans] (made from small black soybeans). Vinegar 
fermentation process.
 Concerning soy milk: “The Chinese National 
government has taken an active interest in soy milk for 
use by its army, Willis Miller, with offi ces and business 
connections in the Henningsen Produce Co. in the Dollar 
Building at 51 Canton Road, Shanghai, has just completed 
building a soy milk plant for the Chinese government. The 
process is patterned after that of the International Nutritional 
Laboratories [Dr. Harry W. Miller] at Mt. Vernon, Ohio, for 
making a powdered or spray-dried milk. Mr. Miller is also 
supervising the installation of a vegetable canning plant for 
the same purpose.” Address: Northern Regional Research 
Lab., Peoria, Illinois.

714. Hogue, Charles E. 1949. Street signs dim, but others 
bright in Kalihi. Honolulu Advertiser (The) (Hawaii). April 
14. p. 19.
• Summary: Kiko Yogi’s American-Hawaiian Soy Co., at 
275 Kalihi St., furnishes another illustration of the Kalihi 
sign situation. This steel and concrete plant covering 5,000 
square feet is not devoted to the manufacture of liquid soy 
condiment [soy sauce] as the uninitiated might be led to 
suspect. Instead its principal output is Shiro-koji brand miso, 
a soy bean paste used in Japanese cookery for soups and 
sauces.
 “Mr. Yogi, a resident of Hawaii for 30 years, fi rst had 
his plant at Vineyard St., moved to his present location in 
Kalihi’s industrial district in 1945.”

715. Smith, Allan K. 1949. Oriental uses of soybeans 
as food: With attention to fermented products. Notes on 
Oriental farming practices. IV. Japan. Soybean Digest. May. 
p. 24-26, 28, 30.
• Summary: Contents: Introduction. Production of miso. Soy 
sauce in Japan. Monosodium glutamate. Trends in soy sauce 
production.
 “The Kikkoman Shoyu Co. Ltd. was founded in 1764. 
This is the largest soy sauce plant in Japan and probably 
the largest in the world for making a fermented type 
sauce. The annual shoyu production at Noda has been as 
much as 23 million gallons, consuming 30,000 tonnes (11 
million bushels) of soybeans, 27,000 tonnes of wheat, and 
29,000 tonnes of salt. The Noda city factory includes 8 
brewing plants, 1 barreling plant, 6 auxiliary plants for the 
construction of barrels and other materials used in their 
process, and a research laboratory with a staff of more than 
30 workers. The factories of Noda city are spread over 2,333 

acres of land... The koji is made in wooden trays about 14 
by 24 by 4 inches deep. There are 1,500 cement fermenting 
tanks in one plant. For a good grade of soy sauce, the mash 
is fermented for 8-12 months. But owing to the current 
pressing need for the sauce, the fermenting period is now 
often shortened to 3 months.” Address: Northern Regional 
Research Lab., Peoria, Illinois.

716. Culbertson, Raymond E.; Smith, Allan K. 1949. 
Oriental uses of soybeans as food: With attention to 
fermented products. Notes on Oriental farming practices. V. 
Korea. Soybean Digest. June. p. 15-18, 20, 22.
• Summary: Contents: Introduction. Breeding work. 
Topography. Land use. Soybean varieties. Climatic relations. 
Soils of Korea. Cultural practices. Marketing. Soybeans 
as foodstuff. Soya sauce. Green pods on the bush. Bean 
sprouts. Parched beans. Curd (soybean curd [tofu]) and milk. 
Kochuchang. Other uses.
 “Soybeans have been grown in Korea for many 
centuries. One can speak in terms of centuries; Korea’s 
calendar year is now 4281 in contrast to our 1949.
 “Reportedly, soybeans were brought to Korea from 
China 2,000 to 3,000 years ago in the customary exchange 
of gifts between the ruling houses. Furthermore, according 
to the records, the Pakja Dynasty with its capital at Puyo, 
Chung Chong Nam-do, compelled the people to harvest and 
store soybeans for both food and seed.
 “Since the high density of population in Korea limits 
livestock production, it is only natural that soybeans should 
be grown and utilized in supplying much of the protein 
needed in the diet of the people.
 “At present Korea is divided into two zones separated 
by the 38ºN Parallel. In the north, with the area occupied 
by the Russian forces, no recent information on soybeans 
is available. South Korea is now a republic with the United 
States occupation forces present for security purposes 
and the Economic Commodity Administration to assist in 
rehabilitating the country.
 “Korea has the village system of farming. Farmers live 
in small villages, with their lands within walking distance 
of their homes. The village system, together with isolation 
caused by mountains and streams makes transportation and 
exchange of products diffi cult, and has contributed to the 
selection and development of many varieties of soybeans 
of considerable merit. These varieties for the most part are 
relatively pure and of many colors and sizes: green, red, 
brown, black, purple, yellow, cream, and gray, all of which 
may be found at the same time in one market place in Seoul, 
the principal market in Korea.
 “Production fi gures for South Korea show that, over the 
years, 8 to 10 percent of the land is planted in soybeans and 
the yields range from 8 to 14 bushels per acre. These yields 
appear low but are explained by Korean farming practices. 
It is the custom to seed small grain in rows in the fall of 
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the year with suffi cient space between the rows to permit 
interplanting with soybeans in May or early June before the 
grain is harvested.
 “Prior to World War II, North Korea planted (1940-44 
averages) slightly more than 905,000 acres of soybeans 
annually which yielded some 7,700,000 bushels. During 
the same 5-year period South Korea was planting 626,000 
acres which yielded a little over 5 million bushels. The latest 
available fi gures (1947) for South Korea show a production 
of 4,480,000 bushels from 662,000 acres.
 “Breeding Work: During the period of Japanese control 
of Korea, much of the breeding work on soybeans was 
in North Korea. The Japanese built about 15 Agricultural 
experiment stations throughout the country... As far as can 
be ascertained, no plant breeding work with soybeans is 
now being done in South Korea. However, variety testing 
and selection of good strains is being carried out at several 
experiment stations at both the provincial and national level.
 “The leading varieties in South Korea have resulted 
from rigorous selection, mostly by farmers, over a long 
period” [see Table 1].
 Concerning food uses of soybeans in Korea: “Soya 
sauce:... is found on the tables of all Koreans, where it is 
used quite generally on rice, sukiaki [sukiyaki], fi sh, chicken, 
and other meats and for the fl avor it adds to the soup. It is 
a very popular appetizer. Most families make soya sauce 
and are allocated 2.7 kilograms of salt per person annually 
for this purpose. Yearly consumption is about 6 liters per 
person. In addition to homemade soya sauce, a supply is also 
available from many small factories making it. There are 
more than 10 plants in Seoul, the capital city. Making soya 
sauce in the home starts about January or February. It is the 
custom at this time to take a batch of beans and boil them 
in water until soft, following which they are mashed and 
formed into a ball, placed in a rice-straw bag and hung up in 
a heated room to ferment for a 3-month period. Following 
fermentation, the ball is cut open, broken into pieces and 
allowed to dry in the sun. When dry, water and salt are 
added, inoculant (yeast) introduced and the mixture allowed 
to stand in an earthen crock 2 to 3 months. The liquid is 
then poured off, boiled about 2 hours and fi ltered, following 
which it is considered to be sauce. The sediment remaining 
in the crock is known as paste. This is used primarily for 
making soup. In both home and commercial production 
of soya sauce parched and browned wheat or barley is 
frequently used in conjunction with the soybeans.
 “Green pods on the bush: It is common practice to 
market early beans on the bush. The plants are pulled, dirt 
shaken from the roots and the leaves removed. The braches 
are tied with a string (usually hemp) and the plants are taken 
to market where they are sold by the bunch. The housewife 
prepares them for eating by picking off the pods and boiling, 
and the plant stem is used for fuel.
 “Bean sprouts: Bean sprouts are much in demand 

especially during the winter months. They are used in 
combination with meat, Chinese cabbage, spinach, turnips, 
soups and various other cooked dishes. Sprouts are 
nourishing and supply much-needed vitamins to the Korean’s 
usual polished rice diet. In some instances the beans are 
left on the sprouts, in others they are removed. The beans 
are sprouted in central places and usually peddled in two-
wheeled, man-drawn carts. Sprouting requires about a week. 
They are sold on a weight basis.
 “Parched beans: For parching, soybeans are simply 
placed in a pan over a fi re and heated slowly until the skin 
breaks and part of the beans are slightly blackened. They are 
eaten like peanuts or mixed with other foods. Most varieties 
are quite palatable and well liked for parching. Note: The 
Korean name for parched soybeans is kong.
 “Curd and milk: Soybean milk is consumed in Korea but 
not so extensively as in China. The milk is made in a manner 
similar to the Chinese method which was described in an 
earlier report.
 “A large percentage of the soybeans’ growth in Korea 
are consumed as soybean curd. In addition to the huge 
quantities made at home, curd is also made in literally 
hundreds of small factories. In Seoul alone there are more 
than a hundred. Small units, which on the average employ 
fi ve men, can work up about 10 bushels of soybeans daily.
 “Kochuchang: Practically every Korean family makes 
kochuchang. Boiled [soy] beans are mashed and hung up in 
sacks to cure well for 2 or 3 months. This material [meju] 
is then broken up, dried in the sun, and ground to a fi ne 
powder, usually in an old type hand-operated stone mill. Red 
peppers are ground fi ne, the lot is mixed and salt and water 
added, then it is allowed to stand in crocks 2 to 3 months. To 
prepare kochuchang for the table, it is taken from the crock 
and boiled with the addition of ground meat and sugar, if the 
latter is available.”
 Note: This is the earliest (and only) English-
language document seen (April 2021) that uses the word 
“kochuchang” to refer to Korean-style red pepper and 
soybean paste (miso).
 Photos show: (1) A man standing in a fi eld of sorghum 
interplanted with soybeans in Korea. (2) A Korean woman 
examining different varieties of soybeans in woven baskets 
in the market place in Seoul, Korea (Aug. 1948). (3) A boy 
carrying a wooden bucket on each end of a wooden shoulder 
pole. The buckets are used for transporting night soil to 
the land in Korea. (4) Soybean curd (cut into cakes) and 
vegetables in the market place at Seoul, Korea (Aug. 1948).
 An outline map of South Korea and its provinces 
shows the principal varieties of soybeans grown, the section 
where each variety is grown, acreage and production. A 
chung or chungbo is 2.45 acres, and a suk is 5 bushels. The 
yields appear very low but this may be due to the custom of 
interplanting soybeans with other crops.
 Tables show: (1) The 15 chief varieties of soybeans 
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grown in Korea. For each is given: The name of each 
variety (romanized, with a translation of each word). Days 
to maturity. Flower color. Stem length. Color of seed coat 
and hilum. Weight of 1,000 seeds. Yield per acre (37.7 to 
14.0 bu/acre). Rank in test. Year approved (1921-1939). For 
example: Chang Tan Paik. “Chang Tan” is the name of a 
town in Korea; Paik means “white.”
 (2) Analytical data for improved varieties of soybeans 
on the basis of the size of the bean. The 3 sizes are large, 
medium, and small. Examples of locations are: Southeast 
Korea. Northeast Korea. Central Korea. Southeast Korea. 
Address: Northern Regional Research Lab., Peoria, Illinois.

717. Iguchi, Nobuyoshi. 1949. Kôji-kin ni kansuru kenkyû. 
I. Shigai-sen shôsha ni yoru shôyu-yô kôji-kin no heni ni 
tsuite [Studies on Aspergilli. I. Mutation of Aspergillus sojae 
Sakaguchi et Yamada by irradiation of ultraviolet rays]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 23(1):16-18. Aug. [4 ref. Jap; eng]
Address: Noda Industrial Science Lab., Noda, Japan (Noda 
Sangyo Kagaku Kenkyusho).

718. Iguchi, Nobuyoshi. 1949. Kôji-kin ni kansuru kenkyû. 
II. [Studies on Aspergilli. II. The production of ultraviolet-
induced mutations in Aspergillus sojae (continued)]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 23(8):357-60. Aug. Colored plate on unumbered 
page after p. 360. [15 ref. Jap; eng]
Address: Noda Industrial Science Lab., Noda, Japan (Noda 
Sangyo Kagaku Kenkyusho).

719. Sakaguchi, Kinichiro; Iizuka, Hiroshi; Kuroda, 
Tohoru. 1949. [A study on the nature of the conidial walls 
of Aspergillus oryzae and Aspergillus sojae]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 23(3):100-02. Oct. [15 ref. Jap; eng]*

720. Product Name:  Shiro-koji Miso.
Manufacturer’s Name:  American-Hawaiian Soy Company.
Manufacturer’s Address:  274 Kalihi St., Honolulu, Oahu, 
Hawaii.  Phone: 808-841-8435.
Date of Introduction:  1949.
New Product–Documentation:  Hogue, Charles E. 1949. 
“Street signs dim, but others bright in Kalihi.” The Honolulu 
Advertiser. April 14. p. 19. Kiko Yogi’s American-Hawaiian 
Soy Co., at 275 Kalihi St., furnishes another illustration 
of the Kalihi sign situation. This steel and concrete plant 
covering 5,000 square feet is not devoted to the manufacture 
of liquid soy condiment [soy sauce] as the uninitiated might 
be led to suspect. Instead its principal output is Shiro-koji 
brand miso, a soy bean paste used in Japanese cookery for 
soups and sauces.
 “Mr. Yogi, a resident of Hawaii for 30 years, fi rst had 
his plant at Vineyard St., moved to his present location in 

Kalihi’s industrial district in 1945.”

721. 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]*

722. Nakajima, Iwao; Kato, Junichi. 1950. Kôji-kin ni yoru 
nama denpun no shôka ni tsuite [On the digestion of raw 
starch by the koji mold Aspergillus oryzae]. Hakko Kogaku 
Zasshi (J. of Fermentation Technology) 28(6):220-21. June. 
[Jap]
Address: Nihon Daigaku, Nôgaku-bu, Japan.

723. 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.
 “(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).

724. Nakano, Masahiro; Matsuura, S. 1950. Tane kôji ni 
kansuru kenkyû. I. [Researches on koji starter. I.]. Shokuryo 
Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 3. p. 133-48. June. [10 ref. Jap; eng]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

725. Miso Manufacturing Experiment Administration 
Committee. 1950. Miso jôzô shiken hôkoku [Report of the 
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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 
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.

726. Nakazawa, Ryoji. ed. 1950-1964. Hakkô oyobi seibutsu 
kagaku bunken-shû [Bibliography of fermentation and 
biological chemistry]. Tokyo: Nihon Gakujitsu Shinkokai/
Hirokawa Publishing Co. 11 volumes. In European 
languages and Romanized Japanese. [500 soy ref. Eng; Jap]
• Summary: Contains extensive, excellent bibliographies 
on the following soy-related subjects (listed here 
alphabetically): Amazake (p. 139, only 2 references). Kôzi 
(Koji) (p. 398-410). Mirin (p. 464-65). Miso (p. 465-68). 
Natto (p. 8-9). Natto bacteria (p. 9-10). Penicillium (p. 
210-63; see p. 240 for tempeh and ontjom). Rhizopus (p. 
81-97). Soybean and soybean cake (p. 271-77). Syôyu 
[Shoyu] (p. 436-49). Tôhu (p. 498, only 3 references, all for 
nonfermented tofu).
 Each bibliography lists the documents in approximately 
chronological sequence. An unnumbered page near the 
beginning titled (in Japanese characters only) Shuyô Inyo 
Bunken [Main Periodicals Cited] lists 51 such periodicals, of 
which 12 are in Japanese. Of these twelve, all have the title 
written in Chinese characters, with an English translation, 
and a Chinese plus a romanized abbreviation of the Japanese 
title.
 Two examples: No. 2. Nippon Nogei Kagaku Kaishi. 
J. Agr. Chem. Soc. Japan [J. of the Agricultural Chemical 
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Society of Japan]. Nô-ka. No. 4. Nihon Jozo Kyokai Zasshi. 
J. Fermentation Association Soc. Japan. Zyô-Kyô. Note that 
much of the romanization throughout these 11 volumes is 
based on a system that is no longer used. Nakazawa was born 
in 1878. Address: Japan.

727. 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]
Address: Noda Industrial Science Lab., Noda, Japan (Noda 
Sangyo Kagaku Kenkyusho).

728. Iguchi, Nobuyoshi. 1951. Kôji-kin ni kansuru kenkyû. 
IV. [Studies on Aspergilli. IV. The production of ultraviolet-
induced mutations in Aspergillus sojae (Supplement to Part 
II)]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 25(2):81-84. Sept. [5 ref. Jap; 
eng]*
• Summary: “Conidia of Aspergillus sojae Sakaguchi et 
Yamada were exposed to ultraviolet radiation and random 
isolation was made from colonies resulting from irradiated 
spores. From approximately four hundred of these mutants 
heavy, light and bluish green types were obtained besides 11 
types the author reported in Part II (1).
 “Mutants of heavy and light types differed markedly 
from the parent strain in the shades of conidial heads and 
mutants of bluish green type apparently differed from the 
parent culture only in bluish green colored conidial heads. 
Morphological changes were observed in especially light 
type mutants.
 “All mutants of these types remained stable genetically 
when recultivated through ten successive culture generations 
and single spore isolation through three successive culture 
upon Czapek’s agar.” Address: Noda Industrial Science Lab., 
Noda, Japan (Noda Sangyo Kagaku Kenkyusho).

729. 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]
Address: Microbiological Lab., Yamasa Shoyu Co., Ltd. 
(Yamasa Shoyu K.K. Kenkyusho. Biseibutsu Jikken-shitsu: 
Nôgaku-shi).

730. Mogi, Masatoshi; Nakajima, Shigeji; Iguchi, 
Nobuyushi; Yoshida, Fumihiko. 1951. Kyôka miso no 
kenkyû. I. Furabin seisan ôki kôji-kin ni yoru miso shijô 
shiken [Studies on fortifi ed miso (Fermented soybean 
paste). I. Trial brewing of miso with a ribofl avin-producing 

strain of Aspergillus oryzae]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 29(8):302-310. English-language 
summary on p. 44 of this issue. [11 ref. Jap; eng]
• Summary: (1) Out of 121 strains of Aspergillus oryzae 
taken from many kinds of miso and koji starter (Tané-koji), 
eleven strains which produced ribofl avin comparatively well 
were selected by means of culturing in Pfeffer’s solution. (2) 
A strain that produces the most ribofl avin was selected from 
these 11 strains by manufacturing soy-bean and rice malts.
 (3) A sort of fortifi ed miso was made on trial by using 
this strain, and it produced 3 times the ordinary amount 
of ribofl avin in “rice Miso” and 2.4 times the amount of 
ribofl avin in wheat Miso. Note: This is the earliest English-
language document seen (April 2021) that uses the term 
“rice miso” to refer to miso having rice and soybeans as its 
main ingredients. Address: Brewing Lab., Noda Shoyu Co. 
Ltd., Noda-machi, Chiba-ken, Japan (Noda Sangyo Kagaku 
Kenkyujo).

731. Sakaguchi, Kin’ichiro; Iizuka, H.; Okamoto, J. 
1951. [On Aspergillus fl avus Link as koji mold]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 25(2):79-81. Sept. [4 ref. Jap; eng]*
• Summary: “According to Thom and Raper (1945), the 
species name, Asp. fl avus may be arbitrarily applied to those 
members of the Asp. fl avus-oryzae group whose sterigmata 
are mostly in two series but single series common and often 
in the same head. The authors have found 6 strains of such 
species out of 49 strains related to the Asp. fl avus-oryzae 
series, isolated from spontaneously fermented Hattchomiso-
Koji, or a sort of soy bean Koji for making soy bean paste. 
The morphological characteristics of the strains are described 
in details (Table 1). It has been shown that among wild or 
spontaneously grown Koji-molds, there may be found Asp. 
fl avus LINK, as defi ned by Thom and Raper, although such 
strains have been scarcely recognized by Sakaguchi and 
Yamada (1944) in about two hundred yellow green Aspergilli 
which were isolated from Tane Koji or cultured starter for 
Koji making.”

732. Harada, Y. 1951. Effect of temperature change on 
material in koji culture. Tatsuno Inst. Soy Sauce, Report 
2:51-5. *

733. 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 
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select Aspergilli for shoyu brewing and their classifi cation by 
availability for shoyu brewing.

734. Product Name:  Kanemasa Edo Miso, and Koji.
Manufacturer’s Name:  Fujimoto Products & Co. 
(Fujimoto Shokai).
Manufacturer’s Address:  302 S. 4th West, Salt Lake City, 
Utah.  Phone: 4-8279.
Date of Introduction:  1952 February.
New Product–Documentation:  Ad (¼ page) in Nichi-Bei 
Jiji Jushoroku [Japanese American Times Directory]. 1952, 
p. 461. The top 1/3 of this ad is in English: Fujimoto & Co., 
302 So. 4th W. St., Salt Lake City, Utah. Phone: 4-8279. 
Japanese: Fujimoto Shôkai. Their Japanese-style Kanemasa 
logo is shown. They sell Edo miso and koji. Directory entry 
p. 462, under “Stores.” English: Fujimoto Co.
 Chicago Japanese American directory. 1958. Page 19: 
¼ page ad for Fujimoto & Company, 302 South 4th West, 
Salt Lake City, Utah. Tel. EMpire 4-8279. Illustrations show: 
(1) The company’s Kanesho brand; (2) A Japanese woman 
kneeling behind a porcelain mortar (suribachi), holding a 
wooden pestle (surikogi), and using it to grind miso until it 
is smooth. The top 25% of the ad is in English; the rest is in 
Japanese. The company also makes and sells koji.

735. Nakano, Masahiro; Matsuura, Shinji. 1952. [Research 
on koji starter (tane-kôji). II.]. Shokuryo Kenkyujo Kenkyu 
Hokoku (Report of the Food Research Institute) No. 6. p. 
145-55. March. English-language summary p. 29. [Jap; eng]
• Summary: Research on the general character of koji starter 
was tested for 33 kinds used for making saké (rice wine) and 
shochu (a kind of distilled wine). Address: Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

736. Nakano, Masahiro; Matsuura, Shinji. 1952. [Research 
on koji starter (tane-kôji). III. On the rate of germination 
of the mold spores]. Shokuryo Kenkyujo Kenkyu Hokoku 
(Report of the Food Research Institute) No. 6. p. 157-60. 
March. English-language summary bound at the end of No. 
6, p. 30. [Jap; eng]
• Summary: The hourly rate of germination for koji starter 
mold spores was examined by the direct counting method, as 
reported in part I, and the so-called “active spore numbers” 
were calculated. Nine samples of koji starter were examined: 
For miso (4), shoyu (3), and shochu (3), and each was given 
a code letter, M, S, and T respectively in the fi gures 1-9.
 Conclusions: (1) Germination starts at about 3 hours 
and arrives at a stationary phase at about 6 hours in practical 
koji making; at this stage no control of mycelium growth 
is required. (2) There are products with rapid or with slow 
germination according to the blends of the makers. (3) 
Distinct differences in “active spore numbers” were found. In 
practice, the greater the “active spore numbers,” the smaller 
the amount of koji starter required for making koji. Address: 

Food Research Inst., Shiohama 1-4-12, Koto-ku, Tokyo, 
Japan.

737. Nakano, Masahiro; Matsuura, Shinji. 1952. [Research 
on koji starter (tane-kôji). IV. The relationship between 
heat production by koji and the amount of inoculant used]. 
Shokuryo Kenkyujo Kenkyu Hokoku (Report of the Food 
Research Institute) No. 6. p. 164-65. March. English-
language summary p. 31. [Jap; eng]
• Summary: Steamed rice inoculated with koji started 
was put in a Dewar fl ask [thermos bottle] and settled in 
constant room temperature; the heat produced by this koji 
was measured as a rise in temperature. After 10 hours of 
inoculation the temperature started to rise; it arrived at its 
maximum after 25-30 hours. The larger the amount of koji 
starter used for inoculation, the faster the rise in temperature.
 The vacuum fl ask was invented by Scottish physicist and 
chemist Sir James Dewar in 1892 and is sometimes referred 
to as a Dewar fl ask after its inventor. The fi rst vacuum fl asks 
for commercial use were made in 1904 when a German 
company, Thermos GmbH, was formed (Source: Wikipedia). 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

738. Iguchi, Nobuyoshi. 1952. Kôji-kin ni kansuru kenkyû. 
V. X-sen ni yoru shôyu-yo kôji-kin no heni ni tsuite [Studies 
on Aspergilli. V. The production of X-ray induced mutations 
in Aspergillus sojae]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 25(9):459-65. April. 
[26 ref. Jap; eng]
• Summary: The author’s name is incorrectly written as 
“Iguhi” on the document. Address: Noda Industrial Science 
Lab., Noda, Japan (Noda Sangyo Kagaku Kenkyusho).

739. Sakaguchi, Kinichiro; Ishitani, Chiyoko. 1952. Kôji-kin 
no shizen heni ni kansuru kenkyû. I. [Studies on the natural 
variation of koji molds (Aspergillus oryzae and Aspergillus 
sojae). I. On the relation between the morphological 
characteristics of various strains and the occurrence of 
variation, and the morphology of the variants obtained and 
their related strains]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 26(1):18-24. May 
20. [13 ref. Jap; eng]
Address: Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Univ. of Tokyo, Japan.

740. Breirem, Knut. 1952. Oscar Kellner (May 13, 1851–
September 22, 1911). J. of Nutrition 47(1):3-10. May.
• Summary:  “It is generally accepted that German science 
in the period 1850 to 1914 was of very high standing... 
During this period Germany was a Mecca for students 
seeking advanced training in the physiological and chemical 
sciences.” F. Honcamp has stated that in German agricultural 
chemistry, there were three great pioneers or pathfi nders: 
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Liebig, Hellriegel, and Kellner.
 Oscar Keller was born in Tillowitz, Silesia, on 13 May 
1851. Note: Today [2001] this small town, called Tulowice, 
lies in southwestern Poland. He fought in the Franco-German 
war [Franco-Prussian War] in 1870-71, then fi nished high 
school and went to the universities in Breslau and Leipzig to 
study the basic sciences, especially chemistry. An extremely 
diligent young man, he got his Ph.D. in the short space of 
three years from the University of Leipzig. His fi rst scientifi c 
paper was published in 1874. As a young doctor Kellner 
became an assistant in animal chemistry at the Agricultural 
Academy of Proskau (Silesia).
 In 1876 Kellner went to Hohenheim at Stuttgart 
(Württemberg). Here he became an assistant to Prof. 
Emil Wolff, who was of Danish origin. Before coming 
to Hohenheim Wolff had been the fi rst director of the 
experiment station Möckern (Moeckern), at Leipzig, the 
fi rst agricultural experiment station in Germany–erected in 
1851, the year Kellner was born. Kellner began to study feed 
evaluation, a fi eld in which he later became the master.
 In 1880, at age 29, he was invited to the Imperial 
University of Tokyo as a professor of agricultural chemistry. 
He stayed in Japan for 12 years and left a strong mark on 
the foundations of agricultural chemistry in Japan. In Japan, 
he married a Japanese woman. In 1892 he was called back 
home to Germany to become director of the agricultural 
experiment station at Möckern [Moeckern]. In 1905 the fi rst 
edition of his book, Ernaehrung der landwirtschaftlichen 
Nutztiere (The Feeding of Livestock) was published. Many 
subsequent editions were published, the 10th in 1924. An 
English translation was published in 1910. He was also the 
editor of Biedermann’s Centralblatt für Agrikulturchemie and 
Die Landwirtschaftlichen Versuchsstationen. Endowed with 
a strong personality and a love of work, he accomplished a 
great deal. He died in the autumn of 1911 of a heart attack at 
age 60.
 An excellent full-page portrait photo shows Oscar 
Kellner. Note: While in Japan, he wrote three original and 
important articles each on miso and koji from 1889 to 1895. 
Address: Royal Agricultural College of Norway, Div. of 
Animal Nutrition, Vollebekk, Norway.

741. Sakaguchi, Kinichiro; Ishitani, Chiyoko. 1952. Kôji-
kin no shizen heni ni kansuru kenkyû. II. Kôji-kin no heni 
no saibôgaku-teki kenkyû [Studies on the natural variation 
of koji molds (Aspergillus oryzae and Aspergillus sojae). II. 
Cytological studies on the natural variation of koji-molds]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 26(2):85-90. June. [11 ref. Jap; eng]
Address: Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Univ. of Tokyo.

742. Iguchi, Nobuyoshi. 1952. Kôji-kin ni kansuru kenkyû. 
VI. [Studies on Aspergilli. VI. Nutritional requirements of 

Aspergillus sojae mutants for vitamins and amino acids]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 26(3):146-51. July. [35 ref. Jap; eng]
• Summary: “25 strains of Aspergillus sojae with altered 
nutritional requirements were obtained by ultraviolet radition 
or irradiation with X-ray. These strains unable to grow 
minimal medium were retested with fi ve stock solutions. 
The fi ve stock solutions contain the following supplements: 
(1) 2% yeast extract, (2) hydrolyzed casein(6mg/cc), (3) 
vitamin solution (2ml vitamin solution per 100 ml medium), 
(4) (NH4)2SO4 substituted for NaNO3 and (5) NaNO2 
substituted for NaNO3 in the minimal medium. It is observed 
that most of these strains have altered requirements for 
vitamins, amino acids and bases. Table 7 lists the types 
of mutations found and the number of mutant strains of 
each type obtain. No mutations involving the production 
of nicotinic aid, ribofl avin, p-aminobenzoic acid and 
biotin were observed, while 15 strains requiring amino 
acid arginine, lysine, histidine, leucine, or methionine 
singly were obtained. 2 strains requiring adenine sulfate 
or guanine hydrochlorid were obtained.” Address: Noda 
Industrial Science Lab., Noda, Japan (Noda Sangyo Kagaku 
Kenkyusho).

743. East, Earnest E. 1952. The Distillers’ and Cattle 
Feeders’ Trust. Journal of the Illinois State Historical Society 
45(2):101-23. Summer. http://dig.lib.niu.edu/ISHS/ishs-
1952summer/ishs-1952summer-101.pdf. [72 ref]
• Summary: On pages 111 to 115 of this excellent article 
is a long section about the work of Jokichi Takamine in 
connection with this trust. This is one of the best summaries 
of Takamine’s work and troubles in Peoria.
 A footnote on pages 111-112 mentions “Caroline 
Takamine Beach (widow of Jokichi, remarried to Charles 
Beach), of Vail, Arizona,” who communicated with the 
author as late as Nov. 5, 1947. Note: Therefore we know that 
Caroline was alive and well in late 1947 in Vail, Arizona.
 At the bottom of page 112 is a brief biography of Jokichi 
Takamine and on page 114 is a large portrait photo of him.
 “The [Gibson / Dewar] incident provided a juicy morsel 
for critics of the combine which, despite the change of name, 
almost invariably was mentioned as the ‘trust.’ The Peoria 
Journal, edited and published by Jacob B. Barnes, frequently 
needled it:
 “’The late fury over the whisky trust has almost 
subsided. The members now walk the streets like ordinary 
men and are no longer interested in the price of dynamite, 
the beauties of an antiseptic fl uid or the possibilities of gin. 
Instead they are rejoicing that the new Japanese process of 
making whiskey will give them the market anyway (footnote 
#28, see below).
 “’The Japanese process’ was a formula developed by Dr. 
Jokichi Takamine (#29), a Japanese scientist who came to the 
United States in 1890 at the invitation of distilling interests. 
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He was heralded as the discoverer of a revolutionary process 
for the manufacture of alcohol represented to be much 
cheaper and speedier than the barley malt method used by 
American producers.
 “Takamine carried specimens of his ferment to Chicago 
where it was tested on an extensive scale in the Phoenix 
distillery. The New York Times in an editorial stated that the 
whisky trust had lost no time in offering liberal terms for 
its use. The Times was informed that the Takamine process 
would represent a gain to the trust of $2,000,000 a year, and 
that Takamine was to receive twenty per cent of the savings 
in the cost of production (30).
 “President Greenhut placed Takamine under contract 
on February 18, 1891, to apply his process to experimental 
large-scale runs at Peoria. Takamine appears to have 
established residence at Peoria before April 4, 1891, for on 
this date the Takamine Ferment Company issued a license to 
the distilling corporation to use the new process. A second 
contract between Takamine’s company and the trust was 
executed on July 18, 1894 (31).
 “Takamine used wheat bran and similar materials to 
produce his converting agent which he called “koji.” The 
name had been used in the Far East for many years to 
designate a pure culture of aspergillus oryzae propagated on 
a sterile media (32) It was ready for use in a much shorter 
time than barley malt.
 “Takamine was in Peoria for nearly four years. Secrecy 
surrounded the experiments he conducted in the malt house 
of the Grove distillery which was built by Woolner Bros. 
Here he was often assisted by his wife, the former Caroline 
Hitch of New Orleans [Louisiana]. Guards were placed at 
his equipment to thwart ‘spies’ reported to be in the employ 
of independent distillers. Also, of the trust charged that 
President Greenhut used announcements of the varying 
success or failure of the Takamine experiments to infl uence 
the price of the corporation’s stock.
 “At Chicago Takamine and his backers had organized 
the Takamine Ferment Company which prepared to license 
users of its chemical processes. Shares had a book value of 
$1,000,000 which was increased to $10,000,000 at a Chicago 
meeting of directors on March 5, 1891 (#33).
 “The Japanese scientist carried on other chemical 
experiments independently of his distilling operations. He 
established a laboratory in a cottage he called ‘The White 
House,’ next door to the Peoria house which he occupied 
with his wife and their two small sons, Jokichi and Eben, 
both of whom were born in Japan. Takamine brought from 
Japan a classmate, Shimidzu [Shimizu], a chemist, and 
two other men, Koiski and Yamada who were laboratory 
assistants of lesser skill (#34).
 “Takamine’s process was put into production in 
December, 1894 at the Manhattan distillery in Peoria, which 
was equipped with new machinery for that purpose. The 
scientist’s triumph was short lived. Within two months the 

Distilling and Cattle Feeding Company was in the hands of 
receivers appointed by the United States Circuit Court in 
Chicago. The receivers changed the distillery back to the 
old process and at Takamine’s request his contracts with the 
trust were cancelled without remuneration to him (#35) But 
through his discoveries in medical chemistry, Takamine went 
on to fame and fortune.
 “Editor Barnes of the Peoria Journal evidently observed 
that the afterclap of the Gibson incident had not entirely 
‘subsided’ for on March 13, 1891, he wrote:
 “’The town is full of detectives. Two sets of Pinkerton 
men, the one for, the other against the Trust, prowl about 
the city, and all the drug stores are under surveillance. 
All the machine shops where infernal machines would be 
likely to be constructed are carefully guarded. A double 
line of pickets surround the Monarch Mills [Gibson’s 
distillery]; fortifi cations are being thrown up around the 
Woolner establishment [where Takamine was conducting 
his experiments] whether to protect the men or conceal the 
special process by which the Japanese method of making 
‘saki’ [sake] is to remain a close secret is not known.’”
 Footnotes: #28. March 1, 1891.
 #29. K.S. Kawakami. 1928. Jokichi Takamine: A 
Record of His American Achievements. New York, NY: 
William Edwin Rudge. x + 74 p. Plus: “Caroline Takamine 
Beach (widow of Jokichi, remarried to Charles Beach), 
Vail, Arizona, to the author, Sept. 19, Oct. 4 and 21, Nov. 5, 
1947.”
 #30. New York Times, Sept. 28, 1891.
 #31. Olmstead v. The Distilling and Cattle Feeding 
Company, no. 23640, U.S. Circuit Court, Northern Dist. 
of Illinois, Northern Div.; Caroline Takamine Beach to the 
author, Oct. 9, 1947.
 #32. Kawakami 1928, p. 25; Eben T. Takamine to the 
author, Oct. 9, 1947.
 #33. Chicago Tribune, March 6, 1891.
 #34. Caroline Takamine Beach to the author, Oct. 9, 
1947.
 #35. Olmstead v. The Company.

744. Mogi, Masatoshi; Nakajima, S.; Iguchi, N. 1952. Kyôka 
miso no kenkyû. II. Shigaisen shôsha ni yoru miso kôji-kin 
no furabin seisan ni tsuite [Studies on fortifi ed bean-paste 
(miso). II. On the ribofl avin production by ultraviolet-
induced mutants of Aspergillus oryzae]. Hakko Kogaku 
Zasshi (J. of Fermentation Technology) 30(9):363-69. Sept. 
English-language summary on p. 39. [10 ref. Jap; eng]
• Summary: By treating the most excellent strain of 
Aspergillus oryzae (described in a previous report) with 
ultraviolet rays, 743 mutants were obtained. The authors 
classifi ed them into 13 types. Of these mutants, 19 strains 
which produced exceedingly large amounts of ribofl avin 
were selected culturing in Pfeffer’s solution. Four strains 
produced 3 times as much ribofl avin as the parent strain in 
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soybean koji and 3 strains twice that of the latter in rice koji. 
A fortifi ed miso, made by using the most abundant ribofl avin 
producing strain, contained twice as much ribofl avin as 
that made with the parent strain. Address: Noda Industrial 
Science Lab. Japan (Noda Sangyo Kagaku Kenkyujo).

745. Nakano, M.; Ebine, H. 1952. Eiyô kyôka miso no 
kenkyû. I. Karushiumu kyôka miso [On the manufacture 
of enriched miso. I. Enrichment with calcium]. Shokuryo 
Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 7. p. 155-62. Sept. English-language summary 
p. 22-23. [5 ref. Jap; eng]
• Summary: Precipitated light calcium carbonate is suitable 
both technically and economically as a calcium source. Up 
to 1% can be added to the miso without a noticeable change 
in the smell or taste. Details of the procedure for adding the 
calcium carbonate during the miso-making process are given. 
It is added after the koji starter to the steamed rice. Address: 
Food Research Inst., Shiohama 1-4-12, Koto-ku, Tokyo, 
Japan.

746. Nakano, Masahiro; Ebine, Hideo. 1952. Eiyô 
kyôka miso no kenkyû. II. Bitamin kyôka miso [On the 
manufacture of enriched miso. II. Enrichment with vitamins 
A, B-1 and B-2]. Shokuryo Kenkyujo Kenkyu Hokoku 
(Report of the Food Research Institute) No. 7. p. 163-66. 
Sept. English-language summary p. 23. [6 ref. Jap; eng]
• Summary: Concentrated cod liver oil was used as the 
source of vitamin A; it was used as a homogenisate with 
the gelatin solution. Vitamins B-1 and B-2 were added 
in crystalline form. These vitamins were dissolved in the 
“pitching water” and added to the initial stage of ripening. 
Changes in the content of each vitamin were then examined.
 Vitamin A content decreased rapidly. The initial 5,000 
I.U. [International Units] had decreased to 1,700 I.U. after 10 
days and to only a trace after 30 days. Vitamin B-1 content 
decreased somewhat, whereas vitamin B-2 content increased, 
and this showed in vitamin B-2 production in the koji mold. 
The fates of these vitamins were the same whether they 
were added alone or in combination. Their addition did not 
decrease the quality of the miso. Address: Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

747. Sakaguchi, Kinichiro; Ishitani, Chiyoko. 1952. Kôji-kin 
no shizen heni ni kansuru kenkyû. III. Shizen heni no genin 
ni kansuru kenkyû (heterokarioshitsu) [Studies on the natural 
variation of koji-molds (Aspergillus oryzae and Aspergillus 
sojae). III. Studies on the mechanism of natural variation 
based on heterocaryosis]. Nippon Nogeikagaku Kaishi (J. of 
the Agricultural Chemical Society of Japan) 26(6):279-85. 
Oct. [9 ref. Jap; eng]
• Summary: Anastomosis occurs between various strains 
of koji molds. Natural variation in koji molds (Aspergillus 
oryzae and A. sojae) is largely caused by heterocaryosis, 

which generally produces conidia of increased diameter. 
Address: Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Univ. of Tokyo.

748. Shimoda, Chûjiro; Nishiwaki, Y. 1952. [Studies on an 
antibiotic substance Oryzacidin produced by Aspergillus 
oryzae. IV. Cup method for oryzacidin assay]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 28(10):832-37. Oct. [5 ref. Jap; eng]*
• Summary: “Since the dilution method for assaying 
Orizacidin used heretofore took so long days, the need 
for its new rapid method became apparent. But there are 
several diffi culties such as the testing organism. B. hiochi, 
is anaerobic requiring a special medium, the crystalline pure 
Oryzacidin is not yet obtained as its working standard, etc. 
in the selection of assay methods. As the assay method the 
present paper deals with a cylinder plate technique using B. 
mesentricus Fliigge as the testing organism.
 “The apparatus, procedure and calculation in this 
technique are just same the offi cial ones of streptomycin, 
besides l mcg of Merzonin (C2H5Hg-S-C6H4COONa, 
Takeda) per ml is assumed to be 1 unit as its standard and 
the modifi ed Hennebeeg’s medium is used. According to 
this technique, the potency of the crude Oryzacidin Na-salt 
was found to be 10 mcg/mg and that of the tank fementation 
broth 30 mcg/ml. The growth of B. hiochi was inhibited by 
0.033 unit of Oryzacidin.” Address: The Yamamura Sake-
Brewing Lab.

749. 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.

750. Sakaguchi, Kinichiro; Ishitani, Chiyoko. 1952. Kôji-kin 
no shizen heni ni kansuru kenkyû. IV. Shizen heni no genin 
ni kansuru kenkyû [Studies on the natural variation of koji-
molds (Aspergillus oryzae and Aspergillus sojae). IV. Studies 
on heterocaryotic strains induced by irradiation of ultraviolet 
rays]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 26(8):435-39. Dec. 1. [15 ref. 
Jap; eng]
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• Summary: Interestingly the real translation of the Japanese 
subtitle is “Studies on the causes of natural change.” The 
S- (sporogenous) and F-type (fl occose) strains of Aspergillus 
oryzae, which are the constant natural variants of the 
basic X-type, were irradiated with ultraviolet rays and the 
resultant mutants were studied cytologically. Address: Inst. 
of Agricultural Chemistry, Faculty of Agriculture, Univ. of 
Tokyo.

751. Ohara, Yuwao. 1952. [Classifi cation of Aspergillus 
tamarii-oryzae group. II. Production of kojic acid from 
various compounds as an aid for identifi cation (Supplement 
to Part I)]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 26(10):547-51. Dec. 
[5 ref. Jap; eng]
Address: College of Agriculture, Gifu Univ.

752. Shimoda, Chûjiro; Shimada, Shirô; Sugita, Osama. 
1952. [Studies on an antibiotic substance Oryzacidin 
produced by Aspergillus oryzae. II. The mutation of 
Aspergillus oryzae sp. A-33 by irradiation with ultra-violet 
rays]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 26(12):645-47. Dec. Color photo 
on unnumbered page after p. 646. [4 ref. Jap; eng]
Address: The Yamamura Sake-Brewing Lab.

753. Shimoda, Chûjiro; Nishiwaki, Yoshinobu. 1952. 
[Studies on an antibiotic substance Oryzacidin produced 
by Aspergillus oryzae. III. Chemical changes of media in 
tank fermentation]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 26(12):648-50. Dec. 
[Jap; eng]
• Summary: “We produced Oryzacidin by tank fermentation 
of the strain Asp. oryzae sp. A-33, and pursued the relation 
between Oryzacidin production and chemical changes of the 
media. The results are as follows.
 “In the fermentation, pH of the media decreases with 
the consumption of sugar and N-substances by the organism 
in the media, then increases sharply when sugar is almost 
lost and only N-substances are digested. At the time just 
before pH reaches to 7.0, the production of Oryzacidin 
become maximum. The production of Oryzacidin by tank 
fermentation is about double as compared with surface 
culture.” Address: The Yamamura Sake-Brewing Lab.

754. Lockwood, Lewis B.; Smith, A.K. 1952. Fermented soy 
foods and sauce. Yearbook of Agriculture (USDA) p. 357-61. 
For the year 1950-51. Crops in Peace and War.
• Summary: Contents: Introduction (The whole soybean 
is not usually eaten. In East Asia, the people favor mostly 
fermented soy products). In East Asia people live largely on 
a vegetable diet (In China it is estimated that meat and eggs 
comprise less than 3% of the food of the peasants, compared 
with 21% among Americans. An estimated 95% of the 

protein consumed in China is of vegetable origin, and much 
of it comes from soybeans, which constitute about 20% of 
the basic diet in northern China).
 Japanese soy sauce or shoyu. Soybean paste. Soybean 
cheeses are made by fermenting soybean curd. Chinese soy 
sauce–a two-step fermentation and its organisms (the process 
is described in detail). Making soy sauce by the chemical 
method. How to make miso (red miso, black miso). Soybean 
cheeses–how to make them: Sufu, Red sufu, Chee-fan (a 
brownish soft cheese made with Shaoshing wine), Tsue-fan, 
Honfan. Soy sauce in the United States.
 “Red sufu is a red cheese. It is prepared in much the 
same way that sufu is, except that the curd cubes and red rice 
are placed in alternate layers in deep vessels where the brine 
fermentation is started. The red rice is a Chinese product 
made by growing the mold Monascus ruber in the grains of 
polished white rice until the entire grain is permeated with 
the coloring matter. The red rice contributes a pleasant taste 
and aroma to the red sufu cheese.
 Note: This is the earliest document seen (Oct. 2011) that 
uses the term “Red sufu” or the term “red sufu cheese” refer 
to fermented tofu.
 Note: By 1975 Lockwood was at the Biology Dept., 
Western Kentucky Univ., Bowling Green, KY (see Smith 
& Berry 1975). Address: U.S. Dep. of Agriculture (Smith; 
Northern Regional Research Lab., Peoria, Illinois).

755. Petelot, Alfred. 1952. Les plantes médicinales du 
Cambodge, du Laos et du Vietnam [The medicinal plants 
of Cambodia, Laos, and Vietnam. Vol. 1]. Archives des 
Recherches Agronomiques au Cambodge, au Laos et au 
Vietnam No. 14. 408 p. See p. 276-81. [20 ref. Fre]
• Summary: The section on the soybean (Soja hispida 
Moench, p. 276-81) includes the vernacular names: 
Vietnamese: Dau nanh. Dau tuong, Dau hon, Dau xa. 
Cambodian: Sandek sieng. Laotian: Mak toua kon, Ta ton.
 Discusses: Whole dry soybeans, green vegetable 
soybeans (Elles peuvent... être consommées à l’état jeune à 
la façon des fl ageolets,...), soymilk (elles donnent une sorte 
de lait mousseux et crémeux,...), nutritional composition, tofu 
(le graines sont utilisées pour la préparation d’un fromage, 
le Teau-fou des Chinois, le dau-phu des Vietnamiens), 
composition of fresh and moisture-free tofu, soy oil and its 
properties (In Europe, above all in England, this oil is used 
to make soap and margarine. Its drying properties enable 
it to be used to make paint), soybean cake (used as animal 
feed; it is rich in lysine), lecithin, vitamin B, the Agronomic 
Institute of Ankara, Turkey, has found soya to be superior 
as an animal feed to all other legumes cultivated in Turkey, 
defatted soybean meal, useful in diabetic diets, Haberlandt of 
Vienna suggests use as human food, fermented soy products 
and rice koji, natto, miso, shoyu, Tsao Yu of China and Japan 
(and widely used in Europe), tuong dau of Vietnam, Japanese 
natto, MSG.
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 Pages 279-280: In Asia, there are many fermented soy-
based imitations (imitations à base de Soja fermenté), and 
they come in many different varieties. Chief among these 
is Tsao Yu, which is very common in Chinese and Japanese 
cuisines, and also consumed by Europeans. It is prepared 
using black seeds that are cooked and dried, which are then 
placed under Hibiscus leaves to spontaneously grow mold. 
When they take on a greenish-brown color, due to the fungus 
spores, they are added to a concentrated brine and exposed to 
the sun for a week. The liquid is collected and drained until 
the mass is no longer salty. The liquors are mixed together, 
with palm sugar, star anise, or other aromatics known as 
“soy herbs” (herbes à Soja). This mixture is then boiled and 
evaporated until salt crystals appear. The resulting sauce is 
black, with a pleasant smell, and is clear or thick depending 
on the level of evaporation. In Vietnam, soybeans (soja) are 
used in the preparation of a sauce called tuong dau, which 
comes in two varieties: tuong nep, or tuong with glutinous 
rice, and tuong bap, or tuong with corn. The fi rst is prepared 
with an infusion of grilled and ground soybeans, which are 
placed in earthenware jars for one week. The paste turns 
black, and moldy rice is added, with 6 parts rice to 5 parts 
soybeans. 15 days of fermentation produces a reddish sauce, 
which is then lightened with a heavy addition of salt. Tuong 
bap is prepared by mixing grilled soybeans with lightly 
moldy corn; it is moistened with salty water and fermented 
for two weeks, with stirring and sun exposure from time to 
time. It is the poor man’s nuoc mam: inexpensive, but with 
the same nutritive value as true nuoc mam made from fi sh.
 Note. This is the earliest French-language document 
seen (April 2013) that uses the term Teau-fou to refer to tofu.
 Paul Alfred Pételot lived 1885 to 1940. Address: Chargé 
de Cours à la Faculté Mixte de Médecine et de Pharmacie de 
Saigon [Vietnam].

756. Takenobu, Yoshitaro. ed. 1952. Kenkyusha’s new 
Japanese-English dictionary. Tokyo: Kenkyusha. iv + 68 + 
2266 + [2] p. 19 cm.
• Summary: This interim edition, between the 1931 second 
edition and the 1954 third edition has two dates written in 
Japanese in the front matter: March 1931 and April 1949. On 
the last page, the publication date is given in Japanese as 1 
Feb. 1951.
 This edition has two main parts: (1) “New Words (1949) 
consisting mostly of mostly English language words that 
entered the language due to the social and cultural infl uence 
of the American occupation of Japan. The words, a mini-
dictionary on 68 pages, include words such as aakeedo = 
arcade (written in both rômaji and katakana). There are also 
some new Japanese words.
 (2) The entire content of the 1931 second edition–
exactly the same, page for page.
 New words related to soy: daizu [abura]: [soy] bean oil. 
Address: General editor, Japan.

757. Ramsbottom, John. 1953. Mushrooms & toadstools: A 
study of the activities of fungi. London: Collins. xiv + 306 p. 
Illust. (With 84 color photos by Paul L. de Laszlo and others, 
and 58 black and white photos). Index. 23 cm. Series: The 
New Naturalist.
• Summary: Chapter 3, “History,” gives a history of 
mycology by citing the main early works and summarizing 
their contents. For example: “The earlier herbalists were 
occupied for the main part in elucidating De Materia Medica 
of Dioscorides.”
 Note: This is an encyclopaedia and pharmacopoeia of 
herbs and the medicines that can be obtained from them. 
The fi ve-volume work describes many drugs known to be 
effective. In all, about 600 plants are covered, along with 
some animals and mineral substances, and around 1000 
medicines made from them. Written between 50 and 70 
AD by Pedanius Dioscorides, a Roman physician of Greek 
origin, it was widely read for more than 1,500 years until 
supplanted by revised herbals in the Renaissance, making 
it one of the longest-lasting of all natural history books 
(Source: Wikipedia, Jan. 2015).
 In 1551-1568 in A New Herbal, wrote the fi rst important 
English botanical work. He traveled widely (as far as Italy 
and parts of Germany) to observe plants directly.
 In 1583 Caesalpinus wrote De Plantis, in which he 
observed: “Some plants have no seed; these are the most 
imperfect, and spring from decaying substances; and they 
therefore have to feed themselves and grow, and are unable 
to produce their like; they are a sort of intermediate existence 
between plants and inanimate nature. In this respect fungi 
resemble zoophytes, which are intermediate between plants 
and animals.”
 This raised the question of whether fungi were plants 
or not. “Linnaeus thought fungi might form a new natural 
kingdom between those of plants and animals.
 “Mycologists, in this country at least, are tending again 
towards this view though they would express it differently.
 “Porta, in Phytognomonica (1588), asserted that: 
‘contrary to the opinion of the ancients, all plants are 
provided with seed... From fungi I have succeeded in 
collecting seed, very small and black, lying hidden in 
oblong chambers or furrows extending from the stalk to the 
circumference.’”
 The invention of the microscope opened up new vistas 
to mycologists “but progress was slow; there was much to 
observe and observers were few.
 “The fi rst ‘observations’ of the new kind occur in 
Robert Hooke’s Micrographia, or some Physiological 
Descriptions of Minute Bodies made by Magnifying Glasses, 
with Observations and Inquiries thereupon, which was 
published in 1665. A great variety of objects were examined; 
two sections relate to fungi. Hooke also makes original 
observations concerning plant diseases, and gives the earliest 
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known illustration of a microscopic fungus. Surprisingly 
Hooke did not notice the spores of the moulds he examined.
 In 1679, these were fi rst illustrated in Anatome 
Plantarum by M. Malpighi.
 “In 1707, J.P. de Tournefort gave the fi rst scientifi c 
account of mushroom-growing, and therein described the 
mycelium (spawn) which he regarded as nothing other than 
the developed seeds or germs of the mushroom, which 
cannot be perceived until they have grown into little hairs. 
Despite Tournefort’s eminence as a botanist his reasoned 
opinions received far less attention than the speculations of 
his contemporaries.”

Nova Plantarum Genera published by P.A. Micheli 
in 1729 is outstanding. Micheli, a Florentine, was the 
fi rst to pay special attention to fungi as a whole, though 
his researches also comprised fl owering plants, mosses, 
liverworts and lichens. Among his new genera were 
Aspergillus, Botrytis, Clatlzrux, Geaster, Mucor and 
Polyporus, all of which are still recognised.”
 Ramsbottom continues this excellent history for 7 more 
pages.
 Chapter 18, “Mycorrhiza and other fungal associations,” 
shows their great importance of mycorrhizal fungi to the 
health of trees and crop plants, with which they form a 
symbiotic relationship. They are not parasites.
 Chapter 23, “Penicillin” notes (p. 273-74): “In the Orient 
moulds replace yeasts as the main agents of the fermentation 
process... whereas the Koji for the enormous fermentation 
industries of Japan is Aspergillus Oryzae, or closely allied 
species.” The story of A. Fleming, the discovery Penicillin, 
and the scaling up of its production for use in World War II 
at the Northern Regional Research Laboratory (NRRL, at 
Peoria, Illinois) is told on pages 276-292. A photo (p. 292) 
shows an overhead view of the operating fl oor of a fermenter 
hall, with many stainless steel pipes and vats.
 Note: Since the 1950s, as scientists have learned more 
and more about the importance of fungi, their appreciation 
and understanding of the major role they play in the 
biosphere (and in human life) has greatly increased. Address: 
PhD, recently retired after 40 years’ service in The Dep. 
of Botany, Natural History Museum, South Kensington, 
London, England.

758. Iguchi, Nobuyoshi. 1953. Kôji-kin ni kansuru kenkyû. 
VII. Nitrogen mustard ni yoru shôyu kôji-kin no heni ni 
tuite (1) [Studies on Aspergilli. VII. Induction of induced 
mutations in Aspergillus sojae by nitrogen mustard (1)]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 27(5):229-33. May. [22 ref. Jap; eng]
Address: Noda Sangyo Kagaku Kenkyusho (Noda Industrial 
and Scientifi c Research Lab., Noda, Japan).

759. 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 
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.

760. 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]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

761. 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.

762. 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. [7 ref. Jap; eng]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

763. Nakano, Masahiro; Matsuura, Shinji. 1953. Tane kôji ni 
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kansuru kenkyû. VI. Dani no sentaku-teki kinkabu shokugai-
sei ni tsuite [Research on koji starter (tane-koji). VI. On the 
selective infestation of the koji molds by mites]. Shokuryo 
Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 8. p. 155-59. June. English-language summary 
p. 14. [7 ref. Jap; eng]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

764. 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.

765. Sakaguchi, Kinichiro; Iizuka, Hiroshi. 1953. Aspergillus 
oryzae oyobi Asp. sojae no bunsei hôshi-hei hyômen no 
seishitsu ni tsuite [A study on the nature of conidiophore-
walls of Aspergillus oryzae and Asp. sojae]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 27(7):402-05. July. [15 ref. Jap; eng]
• Summary: Black and white photos (p. 403) show: 
(1) Conidiophore walls of Asp. oryzae (strain A). (2) 
Conidiophore walls of Asp. sojae (strain SH 10-1). Address: 
Dep. of Agricultural Chemistry, Univ. of Tokyo, Japan.

766. 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.

767. Iguchi, Nobuyoshi. 1953. Kôji-kin ni kansuru kenkyû. 
VIII. Nitrogen mustard ni yoru shôyu kôji-kin no heni ni 
tuite. (2). Biochemical mutant ni tsuite [Studies on Aspergilli.
VIII. Induction of induced mutations in Aspergillus sojae 
by nitrogen mustard. (2). Biochemical mutants]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 27(8):541-44. Aug. [8 ref. Jap; eng]
Address: Noda Sangyo Kagaku Kenkyusho (Noda Industrial 
and Scientifi c Research Lab., Noda, Japan).

768. Sakaguchi, Kinichiro; Ishitani, Chiyoko; Takamori, 
Shosaku. 1953. Kôji-kin no shizen heni ni kansuru 
kenkyû. V. Anastomosis no jôken no kentô [Studies on the 
natural variation of koji molds (Aspergillus oryzae and 
Aspergillus sojae). V. Studies on the environmental effects 
upon anastomosis]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 27(9):638-42. Sept. 
[8 ref. Jap; eng]
• Summary: “The environmental effects upon anastomosis 
of Koji-molds have been studied by means of hanging drop 
culture and mixed point-inoculum plate culture, using the 
color mutants of Asp. sojae.” Address: Tokyo Daigaku 
Nôgaku-bu, Nogei Kagaku Kyoshitsu (Dep. of Agricultural 
Chemistry, Faculty of Agriculture, Univ. of Tokyo).

769. 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 
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 
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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.”

770. David-Perez, Enriqueta. comp. and ed. 1953. Recipes of 
the Philippines. Philippines: Published by the author. Printed 
by Capitol Publishing House, Inc. (Philippines). 124 p. Illust. 
by S. Serna. No index. 23 cm.
• Summary: Almost all the recipes in this book have 
Filipino names, with no English translation of those names. 
A surprisingly large number contain soyfoods, especially 
toyo (soy sauce). The glossary (p. 121-23) states: Misu is 
miso–a paste made of fermented rice and soy beans. Tajure 
is “fermented soy beans, caked” [fermented tofu]. Tausi is 
“fermented [black] soy beans” with salt [fermented black 
soybeans]. Tokua is “soy bean curd” [tofu]. Toyo is Filipino-
style soy sauce. Recipes followed by an asterisk (*) call for 
toyo.
 Soy-related recipes include: Chicken relleno–I * (p. 15). 
Chicken pastel * (p. 27). Lengua (with soy sauce, p. 20). 
Morcon * (p. 21). Pancit molo * (p. 22). Adobo * (p. 24). 
Arroz caldo with chicken (with 3 tbsp. patis or soy sauce, p. 
28). Bañgus en tocho–I (with 1 cube tajure, p. 34), Bañgus 
en tocho–2 (with 2 tbsp. each tajure and tausi, and 1 cake 
tokua cut into pieces 3/4 inch long and 1/8 inch wide, p. 
35). Bulanglang–1 (with 1 cup tokua, cubed and fried, p. 
38). Burong isda (with 1 tbsp. angkak–fermented red rice, 
p. 39). Sauce for pipi-an (with 1 small jar peanut butter, 
p. 41). Escabecheng apahap (with 4 pieces tokua, p. 46). 
Escabeche–Macao style * (p. 71). Escabeche with papaya * 
(p. 48). Fritada * (p. 50).
 Kari-karing pata (with ½ cup ground toasted peanuts 
or peanut butter, p. 51). Lengua estofada * (p. 53). Lumpia 
labong–Bamboo shoot (with 5 bean cakes–tokua, p. 55). 
Lumpia sauce (with ½ cup toyo sauce, p. 56). Lumpia with 
papaya * (p. 56). Lumpia with peanuts (with 2 squares 
tokua–diced, 2 tbsp. toyo–soy sauce, and 1 cup ground 
peanuts, p. 57). Lumpia with ubod–2 (with 2 cakes tokua, 
and toyo to taste, p. 58). Meat balls with “sotanghon” * (p. 
59). Menudo de rabo * (p. 60). Misu-tomato sauce (with 2 
tbsp. misu–soy bean paste, p. 61). Paksiw na pata * (p. 64). 
Paksiw–pork (with soy sauce, p. 64). Paksiw na lechon (with 
3 tbsp. soy sauce, p. 65). Pancit guisado * (p. 65). Pancit 
“luglug” (with ½ cup soy bean cake–tokua–cut into small 
cubes, p. 66). Pork tapa * (p. 72). Umba (with 2 tbsp. toyo 
and 1 heaping tbsp. tausi, p. 80). Pastillas de mani (with 1 
can ground peanuts, p. 89).

 A glossary at the end contains brief defi nitions of 
uncommon ingredients. Defi nitions of the soy-related 
ingredients above are taken from this glossary. Angkak is 
“red-colored grains of rice used as coloring for fermented 
fi sh.”
 Note 1. This is the earliest English-language document 
seen (April 2021) that uses the word tajure to refer to 
fermented tofu.
 Note 2. On the title page is printed “4th printing–May 
1956.” Address: P.O. Box 3288, Manila, Philippines.

771. Ohara, Yuwao; Nonomura, Hideo. 1954. Tamari 
moromi oyobi kôji kara bunri shita kôbo. I. Pichia mogii nov. 
sp. [Yeasts occurring in a moromi (mash) and koji of tamari 
soy sauce. I. Pichia mogii nov. sp.]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
28(2):122-25. Feb. 15. [3 ref. Jap; eng]
• Summary: Six strains of Pichia were identifi ed and isolated 
from the mash (moromi) and koji of tamari shoyu. All were 
identifi ed as new species of Pichia mogii nov. sp. Address: 
Research Inst. of Fermentation, Faculty of Agriculture, 
Yamanashi Univ., Japan.

772. Shimoda, Chujiro; Shiro, Teruo; Kunisada, Noriyuki. 
1954. [Studies on formation of acetoin-series compounds by 
Aspergillus oryzae. I. Production by a selected Aspergillus 
oryzae]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 28(3):223-26. March. [15 ref. 
Jap; eng]*
Address: Noda Industrial and Scientifi c Research Laboratory.

773. 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.

774. Ohara, Yuwao; Onozaki, Hiromichi. 1954. [A 
taxonomic study of the koji molds. I. Genetic segregations 
in the Aspergillus tamarii-oryzae group demonstrated 
through single spores]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 28(4):292-96. April. 
[6 ref. Jap; eng]*
Address: Noda Industrial and Scientifi c Research Laboratory.

775. Sakaguchi, Kinichiro; Ishitani, Chiyoko. 1954. Kôji-kin 
no shizen heni ni kansuru kenkyû. VI. Kinrui no zoku oyobi 
tane kan no anastomosis ni tsuite [Studies on the natural 
variation of koji molds (Aspergillus oryzae and Aspergillus 
sojae). VI. On the occurrence of anastomosis between 
species and genera of molds]. Nippon Nogeikagaku Kaishi 
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(J. of the Agricultural Chemical Society of Japan) 28(6):435-
41. June. [12 ref. Jap; eng]
• Summary: Numerous photomicrographs show 
anastomosis–self-fusion, and interspecifi c or intergeneric 
fusion. Address: Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Univ. of Tokyo.

776. Sakaguchi, Kinichiro; Ishitani, C.; Takamori, S. 1954. 
Kôji-kin no shizen heni ni kansuru kenkyû. VII. Asp. oryzae 
var. magnasporus no segregation ni tsuite (1) [Studies on 
the natural variation of koji molds (Aspergillus oryzae and 
Aspergillus sojae). VII. Studies on the segregation of Asp. 
oryzae var. magnasporus (1)]. Nippon Nogeikagaku Kaishi 
(J. of the Agricultural Chemical Society of Japan) 28(6):441-
44. June. [7 ref. Jap; eng]
Address: Dep. of Agriculture, Faculty of Agriculture, Univ. 
of Tokyo.

777. Sakaguchi, Kinichiro; Ishitani, Chiyoko. 1954. Kôji-
kin no shizen heni ni kansuru kenkyû. VIII. Asp. oryzae 
var. magnasporus no segregation ni tsuite (2) [Studies on 
the natural variation of koji molds (Aspergillus oryzae 
and Aspergillus sojae). VIII. Studies on the segregation 
of Aspergillus oryzae var. magnasporus (2)]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 28(6):445-49. June. [10 ref. Jap; eng]
Address: Inst. of Applied Mycology, Univ. of Tokyo.

778. 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]
Address: Lab. of Zymology and Industrial Fermentation, 
Faculty of Agriculture, Kyushu Univ.; Nihon Chomiryo 
Brewing Co., Ltd., Koga Factory.

779. 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 
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.

780. Ohara, Yuwao; Nonomura, Hideo. 1954. Tamari 
moromi oyobi kôji kara bunri shita kôbo. II. [Yeasts 
occurring in a moromi (mash) and koji of tamari soy sauce. 
II. A taxonomic study on the four strains of Cryptococaceae]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 28(9):717-21. Sept. 15. [6 ref. Eng; jap]
• Summary: Four authentic strains of rather unusual 
yeasts were identifi ed: Candida polymorpha nov. sp. 
strain S-3. Cryptococcus diffl uens (Zach) Lodder var. non-
membranaefaciens nov. var strain K-10. Trichosporon 
behrendii Lodder et Van Rij strain K 3-3. Candida rugosa 
(Anderson) Diddens et Lodder strain K 7. An illustration 
shows each of these yeasts. Address: Research Inst. of 
Fermentation, Faculty of Agriculture, Yamanashi Univ., 
Japan.

781. Ohara, Yuwao; Nonomura, Hideo. 1954. Tamari moromi 
oyobi kôji kara bunri shita kôbo. III. Saccharomyces rouxii 
Boutroux [Yeasts occurring in a moromi (mash) and koji 
of tamari soy sauce. III. Saccharomyces rouxii Boutroux]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 28(9):721-24. Sept. 15. [18 ref. Jap; eng]
• Summary: Four strains of osmophilic yeasts most 
frequently isolated from tamari-shoyu mash were identifi ed. 
“Two of them were recognized as Saccharomyces rouxii 
Boutroux, and two other strains were considered as identical 
with it.”
 Tables show: (1) Origins of the strains studied: A mash 
(1 year old) of tamari from Asano Co. in Gifu prefecture. 
A mash (3 months old) of tamari from Asano Co. in Gifu 
prefecture. A mash of tamari from Gifu Shoyu K.K. in Gifu 
prefecture. Tamari miso [Hatcho miso] from Hayakawa 
Co. at Okazaki, Aichi prefecture. (2) Morphological 
properties. (3) Sporulation and physiological properties. Two 
illustrations show spores and cells of Saccharomyces rouxii 
Boutroux. Address: Research Inst. of Fermentation, Faculty 
of Agriculture, Yamanashi Univ., Japan.

782. 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]
Address: Dep. of Industrial Chemistry, Faculty of 
Engineering, Kyoto Univ., Kyoto, Japan (Kyoto 
Daigaku, Kôgaku-bu, Kôgyô Kagaku Kyôshitsu, Takada 
Kenkyûshitsu, Kyoto, Japan).

783. Ohara, Yuwao; Nonomura, Hideo. 1954. Tamari moromi 
oyobi kôji kara bunri shita kôbo. IV. [Yeasts occurring in a 
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moromi (mash) and koji of tamari soy sauce. IV. On the four 
strains including Debaromyces tamarii nov. sp.]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 28(10):837-40. Oct. [11 ref. Jap; eng]
Address: Research Inst. of Fermentation, Faculty of 
Agriculture, Yamanashi Univ., Japan.

784. Ishitani, Chiyoko; Sakaguchi, Kinichiro. 1954. Kôji-
kin no shizen heni ni kansuru kenkyû. IX. Ryokushoku 
no coronii seisei no jitai ni tsuite [Studies on the natural 
variation of koji molds (Aspergillus oryzae and Aspergillus 
sojae). IX. Studies on the production of green colonies from 
the yellow mutant strains]. Nippon Nogeikagaku Kaishi (J. of 
the Agricultural Chemical Society of Japan) 28(11):898-903. 
Nov. [Jap; eng]
Address: Tokyo Daigaku Nôgaku-bu, Nogei Kagaku 
Kyoshitsu (Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Univ. of Tokyo).

785. Ishitani, Chiyoko; Sakaguchi, Kinichiro. 1954. Kôji-
kin no shizen heni ni kansuru kenkyû. X. Ryokushoku no 
conidia seisei no saibôgaku-teki kenkyû [Studies on the 
natural variation of koji molds (Aspergillus oryzae and 
Aspergillus sojae). X. Cytological studies on the green 
conidium formation from the yellow mutant strains]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 28(11):903-09. Nov. [19 ref. Jap; eng]
Address: Inst. of Applied Mycology, Univ. of Tokyo.

786. Ohara, Yuwao; Nonomura, Hideo. 1954. Tamari 
moromi oyobi kôji kara bunri shita kôbo. V. [Yeasts 
occurring in a moromi (mash) and koji of tamari soy sauce. 
V. On the Trichosporon cutaneum and its new variety]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 28(11):886-89. Nov. [7 ref. Jap; eng]
• Summary: A taxonomic study was made of 13 authentic 
yeast strains (Table 1) that produced arthrospores regularly 
and blastospores rarely. All of them were identifi ed with 
Trichosporon cutaneum (7068) and one of them (K 32) 
was found to be a new variety, Trichosporon cutaneum var. 
curvatum nov. var. Address: Research Inst. of Fermentation, 
Faculty of Agriculture, Yamanashi Univ., Japan.

787. Ishitani, Chiyoko; Sakaguchi, Kinichiro. 1954. Kôji-kin 
no shizen heni ni kansuru kenkyû. XI. Biochemical mutant 
[Studies on the natural variation of koji molds (Aspergillus 
oryzae and Aspergillus soyae). XI. Genetic examination 
of heterokaryosis using biochemical mutants (single-less 
strains)]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 28(12):939-45. Dec. [20 ref. Jap; 
eng]
Address: Inst. of Applied Microbiology, Univ. of Tokyo, 
Tokyo, Japan.

788. Katsumata, Senkichiro. ed. 1954. Kenkyusha’s new 
Japanese-English dictionary. Entirely new ed. [3rd ed.]. 
Tokyo and Kyoto: Kenkyusha. xvi + 2136 p. 24 cm.
• Summary: Soy related words:
 aburaage: see aburage.
 aburage: fried beancurd.
 age: a piece of fried bean-curd.
 akameshi: see sekihan.
 ama-miso: slightly salted bean paste.
 amazake: a sweet drink made from fermented rice [koji].
 an: bean jam. an no haitte iru: stuffed with bean jam. an 
o ireru: to stuff with bean jam. an ni kurumu: to cover with 
bean-jam.
 anko: bean-jam = an.
 atsuage: not listed.
 azuki: a red bean; an India bean. azuki meshi [azuki 
gohan]: rice boiled with red beans. azuki-iro: reddish brown, 
russet.
 azuki-aisu: iced bean-jam.
 azuki-gayu: red-bean gruel.
 beni-shôga: red pickled ginger.
 Daitokuji natto: not listed.
 daizu: a soya (= soy) bean. daizu kasu: a [soy] bean cake 
[a co-product of soy bean oil]. daizu abura: [soy] bean oil.
 dengaku: bean curd baked and daubed with miso. 
dengaku-zashi ni sareru: to be transfi xed; to be pierced 
through (as with a spear).
 edamame: green soybeans.
 ganmo: not listed.
 ganmodoki: not listed. Hamananatto: not mentioned. 
Hamanatto: not mentioned.
 inarizushi: fried bean-curd stuffed with boiled rice.
 kaiseki: a light [vegetarian] meal served before (a) 
ceremonial tea.
 kogoridôfu = kôyadôfu.
 Note 2. This is the earliest English-language document 
seen (April 2013) that contains the term kogoridôfu (written 
as one word, with diacritics) which it says is the same as 
kôyadôfu [dried-frozen tofu].
 Note 3. This is also the earliest English-language 
document seen (April 2013) that uses the term kôyadôfu to 
refer to dried-frozen tofu.
 koikuchi: not listed.
 koikoku: a carp cooked in bean (= miso) soup.
 kôji: malt (mugi); yeast; leaven (kôbo); kôji-ya: a 
maltster [a maker of kôji]. kôji ni suru: to malt something.
 kôridôfu: a frozen bean curd.
 kuromame: a black soy bean.
 miso (chomiryô = seasoning): bean paste; miso. miso o 
suru: to mash the miso [as in a suribachi]. miso kakeru: to 
put miso on something (as food). (2) (tokui to ten) sore ga 
kare no miso da: that is what he takes pride in [that is what 
he is good at]. (3) (hikakuteki-ni) miso o kakeru (shuppai 
suru): to make a mess (=sad work) of something; to make 
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a miserable (=poor) showing. miso o suru (hetsurau): to 
fl atter [someone, as one’s superiors]. [Modern is goma suru; 
kare, shatcho ni goma shitte-iru: he is fl attering his boss. 
A grinding gesture goes with it. goma-suri: a person who 
fl atters]. kuso miso ni iu: to speak meanly of a person; to 
speak of a person in the most disparaging terms. miso mo 
kuso mo isshoni suru: to mix up good and bad things. miso 
no miso kusaki wa, jô miso ni arazu: The secret of art lies in 
concealing art [Akiko never heard this saying]. soko ga miso 
darô: perhaps that’s the point he takes pride in [=the key 
point].
 misokoshi: a miso strainer. [misokoshi de mizu o sukuu]: 
weave a rope of sand; attempt impossibilities [literally, to try 
to scoop up water with a miso strainer].
 miso-mame: soy (= soya) beans.
 misuzu-dofu: not listed.
 momen: no meaning related to tofu is listed.
 nama-age: fried bean curd.
 Note 4. This is the earliest English-language document 
seen (April 2013) that contains the term nama-age which 
refers “fried bean curd.”
 nattô: fermented soybeans. nattô uri: a vendor of 
fermented soybeans. nattô-jiru: miso soup with ground 
fermented soybeans.
 nigari, nigashio: bittern; brine.
 nimame: boiled beans [typically boiled soybeans served 
as part of osechi at New Year’s].
 nori [no tsukudani]: laver boiled down in soy [sauce].
 oboro: not listed.
 okabe: = tofu.
 okara: bean curd refuse.
 okowa: = kawa-meshi, sekihan. Note 2. Okowa is 
usually made by cooking azuki beans with glutinous rice, 
whereas sekihan is made by cooking azuki beans with 
regular (nonglutinous) rice.
 sekihan: rice boiled together with red beans [azuki]; 
cooked rice and red beans.
 shimidôfu = kôridôfu [frozen tofu].
 Note 5. This is the earliest English-language document 
seen (April 2013) that contains the term shimidôfu (written 
as one word, with diacritics) which it says is the same as 
kôridôfu.
 shiruko: red bean [azuki] soup with rice cake. shiruko-
ya: a shiruko store; a bean-soup house.
 shitaji (7): soy [sauce].
 shôyu: soy [sauce].
 tamari: [a kind of] soy; soy sauce; sauce from refi ned 
soy.
 tôfu: beans curds (=cheese); tôfu. [tôfu itcho; in 
characters]: a piece (=cake) of bean-curds. [tôfu-ya]: a bean-
curds dealer (=seller). [yaki-dôfu]: roasted bean-curd. kare 
ni iken shita totte, tôfu ni kasugai da: advice to him is like 
water sliding off a duck’s back = It’s a mere waste of words 
(=It is like pouring water into a sieve) to advise him. [tofu-ya 

e ni ri, saka-ya e san ri to iu tokoro da]: there is no human 
habitation within fi ve miles of the place. [It’s out in the 
boondocks].
 tônyû: bean soup; soya-bean juice [sic, soymilk].
 u-no-hana: (1) fl owers of the Deutzia scabra. (2) [tôfu 
no kara] bean-curd refuse.
 tsukudani: preserved food boiled down in soy.
 yuba: dried bean curds [sic, the fi lm that forms atop 
soymilk when it is dried]. Address: General editor, Japan.

789. 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.

790. 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]
Address: Noda Industrial and Scientifi c Research Lab., 
Noda, Japan.

791. Kuninaka, A. 1955. [Studies on the decomposition of 
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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]
Address: Microbiologiocal Lab., Yamasa Shoyu Co. Ltd., 
Choshi, Japan.

792. Sawada, T.; et al. 1955. Biseibutsu no kobaruto taisha ni 
kansuru kenkyu. II. Aspergillus oryzae oyobi Bacillus natto 
no kobaruto kyûshû ni tsuite [Studies on cobalt metabolism 
of microorganisms. II. On absorption of Aspergillus oryzae 
and Bacillus natto]. Nippon Kagaku Kaishi (J. of the 
Chemical Society of Japan) 76(3):274-77. March. [7 ref. Jap]

793. Mino, Shoichiro; Mino, Yosuke. 1955. [Koji for the 
brewing of Mieki]. Japanese Patent 4445. June 28. (Chem. 
Abst. 51:13312c). [Jap]*
• Summary: Mieki, an amino acid solution produced as a 
by-product of sodium glutamate manufacture, has an off-
fl avor and a disagreeable fl uorescence. These disadvantages 
are not removed by brewing with the usual koji. Vanillin 
can change the off-fl avor to an agreeable soy-sauce fl avor, 
and a red food color can remove the fl uorescence and form 
a good soy-sauce color. These substances and alanine, 
glycine, and sodium glutamate are added to the usual koji. 
For example, a mixture of 5 gm alanine, 5 gm glycine, 5 gm 
sodium glutamate, 0.1 gm vanillin, 0.5 gm red food color, 
700 ml Mieki, and 1.3 liter water was sterilized by boiling, 
and cooled. Cultures of 90 ml each Zygosaccharomyces 
major and Z. soya were added and the mixture was mixed 
with 5 kg roasted and crushed wheat and cultured with 
Aspergillus candidus at 28ºC for about 3 days to give 6.7 
kg of a new koji. The koji (3 kg) was used with 10 liters of 
Mieki containing 2% total nitrogen to produce a soy sauce of 
superior fl avor and color. Address: Japan.

794. 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]
Address: Noda Industrial and Scientifi c Research Lab., 
Noda, Japan (Noda Sangyo Kagaku Kenkyusho).

795. Ishitani, Chiyoko. 1955. Kôji-kin no shizen heni ni 
kansuru kenkyû. XIII. Hakushoku kabu to ôshoku kabu no 
heterocaryon kara shinkabu (eizoku-teki ryokushoku kabu) 
no ikusei ni tsuite [Studies on the natural variation of koji 
molds (Aspergillus oryzae and Aspergillus sojae). XIII. The 
formation of new recombinants (stable green strains) from 

the heterocaryons between albino- and yellow-type mutant 
strains in Aspergillus sojae]. Nippon Nogeikagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan) 29(9):682-89. 
Sept. [23 ref. Jap; eng]
Address: Inst. of Applied Mycology, Univ. of Tokyo (Tokyo 
Daigaku Oyô Biseibutsu Kenkyû-jo).

796. Noda Shoyu K.K. 1955. Noda Shôyu Kabushiki Kaisha 
Sanjugonen-shi [Thirty-fi ve-year history of Noda Shoyu, 
Inc.]. Noda, Japan: Noda Shoyu K.K. 865 p. Illust. No index. 
28 cm. [Jap]
• Summary: This is the second major history of Kikkoman, 
written largely by Mr. Morio Ichiyama. Concerning the 
Mogi Saheiji family line (p. 107): The third generation 
Mogi in this line started a shoyu brewing business in 
1782. The trademark, fi rst used in 1784, is identical to the 
Kikkoman trademark used today; it was designed by Manbei 
SARANUMA, who was a grain merchant. Earlier in 1784 
another trade mark named Kikko-dai was used briefl y.
 In the section on exports (p. 560), subsection 
“Development of exports,” it is written that shoyu was 
allowed to be exported during the period of Japanese 
isolation (sakoku) that started in the early 1600s (early 
Tokugawa period). According to Dr. Iwao, whose source 
of information was the Hague Library in the Netherlands 
(Waran Haagu Bunshokan; probably Nederlandse 
Vereiniging van Bibliothecarissen, Documentalisten en 
Literatuuronderzoekers (NVB)), in 1668 the Japanese sent 
12 kegs of shoyu to Coromandel, India (a coast region of 
southeast India on the Bay of Bengal), in 1670 to the island 
of Ceylon, in 1677 to Coromandel again, in 1679 and 1681 
to Surat in northwest India and to Coromandel, in 1681 
to Tonkin (part of French Indochina from 1887, today in 
North Vietnam) where 10 kegs of shoyu were offered to 
both the ex-king and the vice-king, and in 1699 shoyu was 
shipped [by Dutch merchants] (together with sake and miso) 
to Ceylon, Bengal, and Nagapattinam (a seaport town in 
southeast Tamil Nadu, south India, on the Coromandel coast, 
160 miles south of Madras). Shoyu was written as “Zoya” 
or “Soya.” Sake was written as “Saky” with two dots over 
the “y.” And miso was written as “miso.” These exported 
products were sold at various places in India.
 Pages 453-56 discusses the Mankin Sangyotai or Bankin 
Sugiwai Fukuro (1731 or 1732), noting that koji starter 
(moyashi) was now being made specifi cally for shoyu. Sake 
is made mostly during the cold season (kanzukuri). Shoyu 
should be fermented during the summer (dôyo shikomu) and 
pressed at the end of fall.
 Pages 529-30 discuss the size of the wooden kegs taru in 
which shoyu was shipped and retailed. During the Tokugawa 
or Edo period (1600-1868) the kegs typically had a capacity 
8 sho; since 1 sho = 1.80 liters or 0.476 gallons, a typical 
shoyu keg had a capacity of 14.40 liters or 8.568 gallons. 
And they typically contained 7.5 sho of high-class shoyu or 



KOJI (300 BCE to 2021)   301

© Copyright Soyinfo Center 2021

7 sho or regular/low-class shoyu. Starting in the year Meiji 
1 (1868), a keg with 9 sho capacity was introduced. Then in 
Meiji 33 (1900) a larger size keg (called the ô-dara-zumé) 
was introduced; its capacity is not given. A keg of half this 
capacity (called the ô-dara no handaru) was also introduced. 
Contains many photos and illustrations.
 Note 1. Webster’s New Geographical Dictionary (1988) 
defi nes Coromandel Coast as a coast of southeast India from 
Point Calimere north to the mouths of the Krishna River. It 
has a low shoreline with no good harbors. The chief ports are 
Nellore, Madras, Pondicherry, Cuddalore, Tranquebar, and 
Nagapattinam.
 Note 2. This document contains the earliest clear date 
seen for soybean products (Japanese shoyu) in Ceylon 
(today’s Sri Lanka; 1670), or Tonkin (today’s North Vietnam; 
1681); soybeans as such had not yet been reported. Address: 
Noda, Japan.

797. 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 
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.

798. 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 oryzœ 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. 
oryzœ in copra meal is 3 times that of the most effi cient 
A. oryzœ and 2 times that of the Aspergillus effusus type 
cultured in wheat bran by Oshima and Church.” Address: 
Inst. of Science & Technol, Manila, Philippines.

799. Iguchi, Nobuyoshi. 1956. Kôji-kin ni yoru shomondai. 
Jinkô heni ni yoru shôyu-yô kôji-kin no kairyô [Various 
problems concerning koji spores. Improvement in 
Aspergillus sojae used in making shoyu by induced 
mutation]. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 34(12):553-59. [26 ref. Jap]
• Summary: Mutagens used to induce mutation in koji spores 
were ultraviolet radiation, x-rays, and N-mustard. The longer 
the dosing time, the lower the survival rate. Address: Noda 
Sangyô Kagaku Kenkyûsho.

800. Sugita, Noboru. 1956. Shôyu kôji no kantei to shôyu 
no hinshitsu ni tsuite [Evaluation of soy sauce koji and its 
relation to the quality of soy sauce]. Hakko Kogaku Zasshi 
(J. of Fermentation Technology) 34(12):607-12. Dec. [Jap]
Address: Tatsuno Shoyu Kyodo Kumiai Shikensho, Japan.

801. Chen, Philip S.; Chen, Helen D. 1956. Soybeans 
for health, longevity, and economy. South Lancaster, 
Massachusetts: The Chemical Elements. xii + 241 p. Illust. 
Index. 21 cm. 2nd ed. Jan., 1962, 242 p. [24 ref]
• Summary:  A comprehensive review of the subject. 
Contents: Preface, by the author (South Lancaster, 
Massachusetts, July 1956). Foreword, by Geo. M. Strayer, 
Vice-President and Secretary-Treasurer, American Soybean 
Association. Introduction. Part I: Nutritive value of the 
soybean. 1. Protein (incl. Dr. Wolfgang Tiling of Hamburg, 
Germany; Dr. Harry Miller). 2. Fat (incl. phosphatides, 
sterols and hormones). 3. Carbohydrates and caloric value. 
4. Minerals. 5. Vitamins. 6. Soybeans and world population. 
7. Soybeans and disease (incl. Dr. Wolfgang Tiling of 
Germany).
 Part II: Soy products. 8. Soybean oil: Composition 
and properties, processing and refi ning, reversion, uses, 
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phosphatides, margarine, mellorine (vegetable frozen 
dessert). 9. Soybean oil meal: Heat treatment, Gelsoy, Multi-
purpose Food. 10. Soy fl our: Uses, soy bread vs. enriched 
white bread. 11. Soy milk. 12. Soy cheese (or soybean 
curd, “aptly described by the Chinese as ‘the meat without 
bones’”–incl. pressed tofu sheets and yuba). 13. Soy sauce: 
Preparation of kojis, brine fermentation, production yields, 
microorganisms are available. 14. Soybean sprouts.
 Part III: Soybean culture and preservation. 15. Soybean 
culture: Two types of soybeans (commercial fi eld vs. edible 
or vegetable varieties), inoculation, fertilizer, cultivation, 
harvest. 16. Preservation of soybeans: Shelling, canning, 
freezing, dehydration, harvesting dry mature soybeans.
 Part IV: Recipes. 17. Soybeans and soybean pulp: Green 
or fresh soybeans, dry soybeans, soybean pulp (“prepared 
by pressing cooked soybeans through a coarse sieve or by 
grinding them in a food grinder”), recipes (incl. Soyburger, 
Scalloped green soybeans, and Roasted soybeans–dry roasted 
or deep-fried (p. 151). Describes how to make wheat gluten 
at home and praises monosodium glutamate for its ability to 
improve the fl avor of recipes–though its use is called for only 
in the recipe for Soyburger). 18. Soy fl our: Breads, cakes, 
cookies, pies, soups, other recipes (A recipe for Wafers, p. 
180, calls for “½ cup roasted soybeans, fi nely chopped”).
 19. Soy grits and soy fl akes. 20. Soy milk. 21. Soy 
cheese. 22. Soybean sprouts.
 Appendices: A. Soybean utilization (chart). B. 
Manufacturers and handlers of soy foods (Source: 1956 
Soybean Blue Book). C. References.
 Chapter 1, “Protein,” begins: “The soybean is best 
known for its high protein content (p. 7). It then discusses the 
work of Dr. Harry Miller (p. 14-15).
 Chapter 15, “Soybean Culture,” describes how to grow 
soybeans in a garden. Pages 126-27 discuss the two types of 
soybeans: the commercial fi eld type and the edible vegetable 
type. Five major differences between the two types are 
discussed (p. 126). The edible varieties are larger in size, do 
not yield as heavily (though they yield more heavily than 
snap beans or lima beans), are more prone to shatter as they 
near maturity in the fi eld, are superior in fl avor, texture, 
and ease of cooking, and some edible varieties are also 
superior in the manufacture of soybean fl our, soybean milk, 
roasted beans and other products. Table 31 (p. 130) lists 
eleven varieties of edible soybeans: Very early–Giant Green. 
Early–Bansei, Fuji. Midseason–Hokkaido, Jogun, Willomi. 
Late: Illington, Imperial, Funk Delicious, Emperor, Higan. 
Commercial–Illini.
 Chapter 16, “Preservation of Soybeans,” describes how 
to preserve “green soybeans” by canning, freezing, and 
dehydration.
 Photos show: (1) A sack of Lincoln soybeans (facing p. 
1). (2) Soybean plants, showing pods and leaves (p. 3 and 
4). (3) A beam balance with a small amount of soy fl our 
balancing many animal products. “The protein value of soy 

fl our: 1 lb. of soy fl our contains protein values equal to 2 
lbs. beef, or 34 eggs, or 6 quarts milk.” Source: Health and 
Character Education Institute (p. 6). A similar photo (p. 24) 
states: “1 lb of soy fl our contains food calories equal to 3½ 
lbs beef, or 3 quarts milk, or 29 eggs. (4) Two views of a 
child. Left, suffering from marasmus. Right, after six months 
on a soy milk diet. Courtesy Dr. Wolfgang Tiling (p. 62). 
(5) A machine at the Northern Utilization Research Branch 
of USDA treating soybean oil with alkali (p. 72). (6) The 
distribution of MPF [Multi-Purpose Food] to starving Indian 
children (p. 91; Courtesy Meals for Millions Foundation). (7) 
Quaker City No. F4 grinding mill (p. 102; Courtesy Straub 
Co., 4059 Ridge Ave., Philadelphia, Pennsylvania). (8) Early 
soy cheese (tofu) production in the United States (p. 108; 
perhaps at Madison Foods). (9) The Northern Utilization 
Research Branch, Agricultural Research Service, USDA–
shows outside of the huge building (p. 113). (10). How to 
grow soy sprouts in a glass jar at home (p. 119). (11) Well 
nodulated soybean roots (p. 129; Courtesy The Nitragin Co.). 
(12) Baked soybeans in a crock (p. 144). (13) Soy fl our used 
in numerous baked products (p. 159; Courtesy ADM). (14) 
Griddle cakes [pancakes] made with soy fl our brown quickly 
(p. 173). (15) Soy peanut butter cookies (incl. peanut butter 
and soy fl our; p. 185). (16) Soy grits in a glass jar (p. 198). 
(17) Freshly-cooked crisp soybean sprouts in a raw vegetable 
salad (p. 219).
 Note 1. The fi rst printing of this book (1956) 
was dedicated “To Li Yu Ying and William J. Morse, 
The Soybean Champions of the Eastern and Western 
Hemispheres,” but by the second printing (April 1957) the 
dedication had changed “To William J. Morse and Harry W. 
Miller, The Soybean and Soy Milk Champions of Our Time.”
 The publisher of this third printing was unable to sell 
all the books printed, so Chen apparently arranged for a 
company named “Outdoor Pictures” (Box 1326, Escondido, 
California) to sell them. On the title page, Outdoor Pictures 
pasted their name and address over that of “The Chemical 
Elements.”
 Note 2. According to the National Union Catalog, 
Philip Stanley Chen was born in 1903. The back cover 
states that he was born in China and is now a naturalized 
U.S. citizen. He is a graduate of Emmanuel Missionary 
College [in Berrien Springs, Michigan] and Michigan State 
University. Before writing this, his fi rst book on diet, health, 
or soybeans, he wrote several books on chemistry: (1) The 
Chloro Derivatives of m-cresol. 1933. Easton, Pennsylvania: 
Mack Printing Co. 7 p. (Abstract of his PhD thesis, Michigan 
State College of Agriculture and Applied Science); (2) 
The Chemical Elements, Rev. ed. 1948. South Lancaster, 
Massachusetts: Chemical Elements (fold chart). (3) 500 
Syntan Patent Abstracts, 1911-1950. 1950. South Lancaster, 
Massachusetts: Chemical Elements. 125 leaves. (4) Syntans 
and Newer Methods of Tanning. 1950. South Lancaster, 
Massachusetts: Chemical Elements. 128 p.
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 In 1962 Chen wrote A New Look at God, published by 
Chemical Elements (288 p.). Address: 1. Prof. of Chemistry, 
Atlantic Union College, South Lancaster, Massachusetts; 2. 
National Science Foundation Fellow, Cornell Univ.

802. Sia, Mary Li (Mrs. Richard H.P. Sia). 1956. Mary Sia’s 
Chinese cookbook. Honolulu, Hawaii: University of Hawaii 
Press. 148 p. Illust. Index. 23 cm. [Eng; chi]
• Summary: A recipe (p. 48) for “Steamed fi sh with black 
beans” calls for “1 T. [tablespoon] preserved Chinese 
black beans, 1 tablespoon chopped ginger, 1 button garlic, 
crushed.”
 In this edition, tofu is called “taofu” instead of “bean 
curd” as in previous editions. There is paragraph about taofu 
(p. 21-22). Other soy related recipes: Taofu and shrimp eggs 
(p. 30). Oxtail Soup (with black beans, p. 36). Taofu, egg and 
chicken blood (p. 38). Taofu and pork soup (p. 38). Turnip 
and taofu soup (p. 39). Prawns and taofu (p. 55). Pork and 
red bean curd (red fermented tofu, p. 98). Pork hash, taofu 
and peas (p. 102). Red roast pork and taofu (p. 102). Roast 
pork and taofu (p. 103). Bean sprouts [type not specifi ed] and 
dried taofu (with pressed tofu = doufu-gan, p. 110). Monk’s 
food (with red bean curd = red fermented tofu, p. 113) 
Stuffed taofu (p. 130).
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the word “taofu” to refer to tofu.
 Note 2. An almost identical edition of this book was 
published in 1959 by the same publisher. The recipe for 
black beans (p. 48) cited above also appears on page 48 of 
the 1959 edition.

803. Takagi, Y. 1957. [Studies on the color of conidia in koji 
molds. I. The formation of green conidia by culture fi ltrates, 
mycelial mat extracts, and culture condition]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 31(1):12-17. Jan. [21 ref. Jap; eng]*

804. Umeda, Isao. 1957. Saikin ni okeru shôyu seizô gijutsu-
jô no shomondai [Some problems on the recent brewing 
technology of soy-sauce]. Nippon Nogeikagaku Kaishi (J. of 
the Agricultural Chemical Society of Japan) 31(4):A48-A52. 
April. [29 ref. Jap]
• Summary: Contents: 1. On the processing of protein raw 
materials. 2. Various problems related to making koji. 3. On 
the glutamic acid in shoyu. Address: Noda Shoyu Co. Ltd.

805. Onishi, Hiroshi. 1957. Studies on osmophilic yeasts. I. 
Salt-tolerance and sugar-tolerance of osmophilic soy-yeasts. 
Bulletin of the Agricultural Chemical Society of Japan 
21(3):137-42. May. [6 ref. Eng]
• Summary: The fi rst experiment involved the reversibility 
of salt-tolerance in osmophilic soy yeasts. Three strains of 
Zygosaccharomyces major were cultured successively in 
NaCl-free and NaCl 18% koji extract media. The growth 

of osmophilic yeasts in a medium of high sodium chloride 
concentration involved a process of physiological adaptation.
 For growth of the yeast Zygosaccharomyces major, 
the order of the toxicity of salts was as follows: K+ < Na+ 
< Mg++ < Ca++ < Li+. Address: Noda Inst. for Scientifi c 
Research [Noda City, Chiba-ken, Japan].

806. Kurosawa, Yuichiro. 1957. [Steroids and microbes. III. 
Metabolic products of testosteron by Aspergillus oryzae]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 31(7):478-481. July. [29 ref. Jap]
Address: Tsurumi Chemical Research Inst., Tsurumi, Japan.

807. 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.

808. Yamamoto, Kisirô. 1957. Studies on koji. I. A new 
analytical method of koji. Bulletin of the Agricultural 
Chemical Society of Japan 21(5):308-12. Sept. [5 ref. Eng]
• Summary: Describes the “paste medium” technique. 
Address: Noda Inst. for Scientifi c Research, Noda, Japan.

809. 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.

810. Omata, S.; Ueno, T.; Nakagawa, Y. 1957. Shôyu no 
kappen genshô ni kansuru kenkyû. VIII. Shôyu kôji no 
kappen genshô (1) [On the browning reaction of soy-sauce. 
VIII. On the browning reaction of soy-sauce koji (1)]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 31(11):822-26. Nov. [12 ref. Jap]
• Summary: Substances which effect browning are amino 
acids, reducing sugars, reductones and carbonyl compounds. 
Address: College of Agriculture, University of Osaka 
prefecture, Japan.

811. 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 
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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.

812. 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]

813. Fumiko. 1957. Sukiyaki: The art of Japanese cooking 
and hospitality. Honolulu, Hawaii: Hawaiiana Books. 
Distributed by South Sea Sales. 68 p. Undated. Illust. 22 cm.
• Summary: Edited and copyrighted by Scotty Guletz. As 
the Contents clearly shows, this book is not mainly about 
Sukiyaki but rather about Japanese culture.
 Introduction. Hawaiian Hospitality. The Japanese 
Smile. Japanese Flower Arrangement. Tea Ceremony. The 
Kimono. The Obi The Japanese Fan. The Furoshiki. The 
Japanese New Year. New Year Customs. New Years Food 
and Ritual. Gifts. Soy Beans. Salt. About Rice. Suggested 
Menus. Everyday Table Setting. Formal Table Setting. 
Making a Fire. Tableware. Cooking Utensils. The Cutting of 
Vegetables. To Cut Fish.
 Recipes: Soups. Sashimi. Noodles. Fried Foods 
(Agemono). Shrimp Tempura. Boiled Foods (Ninomo). 
Nishime. Steamed Foods (Umushimono). Chawan-Mushi. 
Egg Roll. Broiled Foods (Yakimono). Teriyaki Sauce. Rice. 
Rice With Other Ingredients (Meshimono). Oyako Domburi. 
Sauce Pan Foods (Nabemono). Sukiyaki. Sushi-Meshi. 
Dressed Foods (Aemono). Pickled Vegetables (Tsukemono). 
Pickled dishes (Sunomono). Desserts. Tea. Glossary.
 Page 14: “Soy Beans: Soy Beans have been used by the 
Japanese for generations, and they are very much in evidence 
as they are served in some manner for practically every 
Japanese meal.
 “Soy beans have been named the ‘20th Century Miracle 
Crop’, and rightly so, for they have been put to countless 
uses, in both the industrial and agricultural fi elds.
 “The oil alone from the soy bean has no less than 22 
different developments, from glycerine and celluloid to 
candles and printing inks. The bean itself is considered the 
most versatile, having at least 40 odd uses.

 “There is a high percentage of protein in soy beans and 
they are the only vegetable known that are classed as the best 
meat substitute. They contain vitamins, A, B, and G, which 
are Calcium, phosphorous and iron. Here are some of the 
various ways the Japanese prepare the green and dried beans.
 “1. The green beans can be simply boiled, hulled and 
eaten.
 “2. Dried beans are made into bean curd, called Tofu. 
Tofu is made by soaking the beans in water, mashing them, 
straining the mash through cloth and solidifying with the 
addition of magnesium chloride.
 “3. Aburage–which is tofu, cut into squares or triangles 
and fried.
 “4. Natto–which is steamed and fermented beans.
 “5. Miso–which is bean paste, made by boiling the 
beans, crushing them, adding wheat ferment and salt, and 
letting them ferment for about two months.
 “6. Bean sprouts, which are the young baby sprouts 
and can be raised easily in about six days. One cup of beans 
will produce 3 to 4 lbs. of sprouts. They can be sauteed with 
meats or used in place of other vegetables.
 “7. Shoyu–A liquid made from roasted wheat and 
steamed soy beans mixed with malt mold [koji] and salted 
water, then allowed to ferment. Shoyu is used for fl avoring.” 
Address: Upper Manoa Valley, Honolulu, Hawaii.

814. Onishi, Hiroshi. 1957. Studies on osmophilic yeasts. 
I. Salt-tolerance and sugar-tolerance of osmophilic soy-
yeasts. Noda Sangyo Kagaku Kenkyusho (Report of the Noda 
Institute for Scientifi c Research, Japan) 1:16-21. [6 ref. Eng]
• Summary: Reprinted from Bulletin of the Agricultural 
Chemical Society of Japan 21(3):137-42. May. Address: 
Japan.

815. 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]
Address: Tokyo Daigaku Nôgaku-bu, Nogei Kagaku-
ka, Japan (Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Tokyo Univ).

816. 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]
Address: Tokyo Daigaku Nôgaku-bu, Nogei Kagaku-
ka, Japan (Dep. of Agricultural Chemistry, Faculty of 
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Agriculture, Tokyo Univ).

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 (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]
Address: Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Tokyo Univ., Japan (Tokyo Daigaku Nôgaku-bu, 
Nogei Kagaku-ka, Japan).

818. 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]
Address: Tokyo Daigaku Nôgaku-bu, Nogei Kagaku-
ka, Japan (Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Tokyo Univ).

819. Smith, Allan K. 1958. Use of United States soybeans in 
Japan. USDA Agricultural Research Service. ARS-71-12. iii 
+ 36 p. April. April. Illust. 28 cm. Typewritten.
• Summary: An extremely well researched, interesting 
document based on a survey conducted in 1957 in 
Japan. Contents: Defi nitions of Japanese food products. 
Introduction. 1. Problems of Japanese food processors in 
using U.S. soybeans: Food production problems, foreign 
material, broken and dark-colored soybeans in exports. 2. 
Analysis of the problems. 3. Research proposals. 4. Miso: 
Processing, uses, production, composition. 5. Tofu and 
its modifi cations: Processing fresh tofu and frozen tofu, 
aburage. 6. Natto. 7. Hamanatto. 8. Kinako. 9. New products 
research: Soybean “milk,” fermented cheese, soybean fl our 
and isolated protein for foods, isolated soybean protein. 
Acknowledgments.
 “Isolated soybean protein” (p. 34-35): “More than 50 
million pounds of isolated soybean protein are produced 
in the United States each year. Present construction will 
increase this capacity an estimated 30 percent. Current 
outlets in the U.S. for isolated soybean protein are mostly 
industrial, such as for paper coating, sizing, lamination, latex 
paints, fi re-extinguisher foam, and others. However, with the 
increasing interest in its use in foods, it is anticipated that 
such uses will soon catch up to and even surpass industrial 
uses. Japanese processors have had an interest in isolated 
protein for several years, but none is produced. Technical 
assistance to establish factories for isolating soybean protein 
would appear to be another means of increasing the export of 
U.S. soybeans.

 “Japanese oil processors use U.S. soybeans almost 
entirely. Because defatted meal is the base material for 
isolated protein, there will probably be no competition for 
U.S. soybeans in this area of utilization. Japan has industries 
where uses for the protein would be very similar to those in 
the United States.
 “Textile fi bers have been produced on an experimental 
scale from isolated protein in the United States, but further 
research is required to develop them into a commercial 
product. Because textile fi bers are a large and expanding 
market throughout the world and because Japan has 
practically no domestic wool, fi ber production from soybean 
protein is of interest to Japanese processors. Successful 
production of soybean fi bers in Japan would be an entirely 
new outlet for U.S. soybeans.”
 A graph on the front cover (and on p. 6) shows soybean 
production in the USA from 1938 to 1957 (in millions of 
acres harvested). Photos show: (1) Drying soybeans before 
threshing in Japan. (2) Manually operated threshing machine. 
(3) Power operated threshing machine. (4) Modern small-
scale equipment for cleaning soybeans and grading for 
size. (5) Straw weaving equipment. Straw bags are used for 
soybeans, rice, and other farm products. (6) Cooling roasted 
soybeans and hand cleaning for making kinako. (7) Soybean 
varieties: Lincoln, White Hilum Iwate, and Acadian (six 
photos, showing each variety wet and dry). (8) Wooden vats 
used for fermenting miso; each stands a little taller than a 
man, and is bound with 4 bamboo hoops. (9) Miso in wooden 
tubs [kegs] ready for market. (10) Hand assembly of wooden 
tubs for shipping miso and shoyu. (11) Stone mill for wet 
grinding of soybeans to make tofu. (12) A modern tofu shop, 
with boiler, pressure cooker, fi lter, and precipitation vat. 
Photos 11 and 12 courtesy of Sugiyama Chemical Research 
Inst., Tokyo. (13) Deep fat frying of tofu for making aburage. 
(14) Wooden kegs used for fermenting hamanatto. Stone 
weights are used to compact the beans during fermentation.
 Other fi gures: (1) Flow diagram of the miso 
manufacturing process (incl. koji). (2) Table showing total 
production of miso in Japan (about 1957) as reported by 
All Japan Miso Industrial Association. Factory made miso 
consists of: Rice miso 379,000 tonnes (metric tons), barley 
miso 146,000 tonnes, soybean miso 58,000 tonnes, total 
factory made 583,000 tonnes. Homemade miso of all types 
is 391,000 tonnes (67% of factory made). Total factory 
and home made: 974,000 tonnes. Ingredients used in this 
grand total: Soybeans 361,000 tonnes, rice 115,000 tonnes, 
barley 58,000 tonnes, salt 159,000 tonnes. (3) Table showing 
nutritional composition of rice miso, barley miso, and 
soybean miso. (4) Table showing composition of sweet miso, 
salty miso, and enriched miso. (5) Diagrammatic sketch of 
equipment used in making fresh tofu. (6) Flow diagram of a 
frozen tofu factory.
 Note: The author was in Japan from Oct. 24 to Dec. 
24, 1957. The principal localities visited were: Tokyo, 
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Yokohama, Tochigi City, Nagano, Matsumoto, Suwa, 
Hamamatsu, Nagoya, Kyoto, Osaka, Fukuoka, Kumamoto, 
Nagasaki, and Sendai. His trip was sponsored by the 
Agricultural Research Service and the Foreign Agricultural 
Service of the USDA, and the American Soybean 
Association (Hudson, Iowa).
 Note: This is the earliest document seen (April 2021) 
that mentions “barley miso”–a type of miso made with 
barley koji, soybeans, and salt, or that gives statistics for 
its manufacture in Japan. Address: Head of Meal Products 
Investigations, Oilseed Crops Lab., Northern Regional 
Research Lab., Peoria, Illinois.

820. Smith, Allan K. 1958. Use of United States soybeans 
in Japan: Hamanatto (Document part). USDA Agricultural 
Research Service. ARS-71-12. iii + 36 p. April. See p. 29-31. 
April. Illust. 28 cm.
• Summary: “Hamanatto: Hamanatto, sometimes spelled 
hamananatto, is made by fermenting whole soybeans. 
Hamanatto is produced in a limited area in Japan in the 
vicinity of Hamanatsu [sic, Hamamatsu in Shizuoka 
Prefecture, central Japan]. Hamanatto should not be confused 
in any way with natto. The only resemblance between the 
two products is that both are made by fermenting whole 
soybeans. Hamanatto has a pleasant fl avor resembling miso 
or shoyu but is sweeter. Factors unfavorable to the popularity 
of hamanatto seem to be its very dark color (black) and its 
rather high cost. Hamanatto is said to cost four times as 
much as miso.
 “Hamanatto is reported to have come to Japan by way 
of Korea about 350 years ago at the time of the Japanese 
invasion of that country. Natto means ‘contributed beans’ 
and hamanatto was contributed to the Japanese warriors. The 
process is reported to have originated in Buddhist temples 
where it was developed as a source of protein. The ancestors 
of the people owning the Yamaya Brewery and the Saito 
Mido Plant of Hamanatsu [sic] are said to have inherited the 
process from the Buddhist monks.
 “In making hamanatto the beans are soaked in water 
for 4 hours and steamed without pressure for 10 hours. The 
cooked beans are spread on the fl oor for cooling to 30ºC. 
Koji prepared from roasted wheat or barley is sprinkled 
over the beans to cover their surface. The Japanese are very 
particular to cover the entire bean surface. The inoculated 
beans are placed in trays in a fermenting room for about 
20 hours; during the fermentation the beans acquire a good 
coating of green mold. When taken from the fermenting 
room they are covered with a sticky material and must be 
separated and dried in the sun to about 12 percent moisture. 
This can be accomplished in one day if the weather is warm 
and sunny. At one factory the beans are carried to the roof for 
drying.
 “The dry beans are placed in wooden buckets [kegs, 
bound with bamboo hoops] that have a capacity of about 

15 gallons. Strips of ginger are placed in the bottom of the 
buckets before adding the beans and the salt water to cover 
them. A [wooden] cover that fi ts inside the bucket is placed 
over the beans and a very heavy weight placed on the cover. 
Rough stones estimated to weigh about 100 pounds are 
used for weights. Figure 18 [a photo] shows the buckets 
with the stone weights used during fermentation, which 
requires 6 to 12 months and must include one full summer. 
During fermentation the beans acquire a dark reddish color 
that is not unpleasing. After fermentation is completed and 
the beans are dried in the sun, they turn black. Hamanatto 
contains about 11 percent salt, said to be the cause of their 
turning black. Hamanatto will keep at room temperature for 
1 year or longer.
 “The makers of hamanatto, now using only Japanese 
soybeans, prefer a very select grade grown only in Hokkaido 
because they are large, are uniform in size, and are free 
of foreign matter. They claim to pay ¥4,500 for 60 kg. of 
specially selected beans; an equal quantity of U.S. [soy] 
beans would cost them ¥3,000. On this basis the relative cost 
per 60-pound bushel of Hokkaido and U.S. soybeans is $5.65 
and $3.80, respectively.
 “An analysis [of Hamanatto] supplied by the Yamaha 
Brewery is as follows: Water 39 percent, total nitrogen 3.8 
percent, water-soluble nitrogen 2.6 percent, reducing sugars 
7.0 percent, total sugars 10 percent, crude fi ber 12.5 percent, 
ash (including 11 percent sodium chloride) 12 percent, 
volatile acids 0.015 percent, total acids 1.2 percent, and 
pH of water suspension 5.1. The composition of hamanatto 
probably varies considerably.
 “If hamanatto could be produced in dark red rather 
than black color and the process modernized to bring the 
cost more in line with other fermented soybean products, it 
should have much wider acceptance and use.”
 Note 1. This is the earliest document seen (Nov. 2011) 
stating that Hamanatto [fermented black soybeans] were 
made at Yamaya temple in Hamamatsu.
 Note 2. This is the earliest document seen (Jan. 2012) 
that uses the word “sticky” (or “stickiness,” etc.) to describe 
Hamanatto. Address: Head of Meal Products Investigations, 
Oilseed Crops Lab., Northern Regional Research Lab., 
Peoria, Illinois.

821. 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.
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822. Inoue, Takashi. 1958. Tamari jôzô-yô kokei kôji ni 
kansuru kenkyû. II. Miso-dama ni tsuite [Studies on the use 
of solid koji for making tamari. II. On “Miso-dama” (1)]. 
Hakko Kogaku Zasshi (J. of Fermentation Technology) 
36(11):458-62. Nov. English-language summary at start of 
issue, p. 42. [4 ref. Jap; eng]
• Summary: Miso-dama are balls made of cooked 
soybeans. The size of each ball has a great infl uence on the 
fermentation. Address: Nagoya Miso and Tamari Co., Ltd. 
(Nagoya Miso Tamari K.K.), Japan.

823. 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.

824. Choi, S.H.; Haw, K. 1958. [Biochemical studies on 
Korean fermented foods. VII. A study on biochemical 
process during the fermentation of kanjang]. Report of 
National Chemistry Laboratories (Korea) 7:11-13. [Kor]*
• Summary: In order to confi rm the biochemical process of 
the fermentation from soybean to Maiju [Meju; soybean koji] 
and of the fermentation from Maiju to Kanjang and Dainjang 
[Doenjang], the nitrogen distributions of soybean, Maiju, 
Kanjang, and Dainjang are studied on protein nitrogen, 
peptide nitrogen, amino nitrogen and volatile nitrogen. And 
the contents of amino nitrogen, peptide nitrogen, and true 
protein nitrogen to the total nitrogen of soybean, Maiju, 
Kanjang, and Dainjang are shown in table I and the ratios 
are shown in table 2 and the fi gure. According to the results 
indicated in the tables and fi gure, the following conclusions 
are summarized:
 1. The main biochemical process at the fermentation 

from soybean to Maiju would be the degradation from 
protein in soybean to peptide compounds in Maiju.
 2. The main biochemical process at the fermentation 
from Maiju to Kanjang and Dainjang would be the 
degradation from peptide compounds in Maiju to amino 
nitrogen compounds in Kanjang and Dainjang.
 3. However, because the protein nitrogen indicated as 
the ratio of protein nitrogen to total nitrogen content is higher 
in Dainjang, it is assumed that there might be two kinds 
of proteins in soybean; one is the protein which could be 
converted to peptides at the Maiju fermentation and to amino 
nitrogen compounds lastly at the Kanjang fermentation. The 
other is the protein which would not be affected at these 
fermentations at all, remaining as the protein nitrogen in 
Dainjang, one of the fi nished products.
 4. It can be indicated that the process from Maiju to 
Kanjang and Dainjang would be due to the fermentation as 
indicated by Haw and Choi. Address: National Chemistry 
Laboratories, Seoul, Korea.

825. 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.

826. 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 
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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.

827. Chicago Shimpo, Inc. 1958. Chicago Japanese 
American directory. Chicago, Illinois: The Chicago Shimpo, 
Inc. 30 cm. [Eng; jap]

• Summary: In Japanese characters at the top left of the 
cover: Nikkei-jin Shikago Jushoroku. This directory, which 
sells for $1.00, also contains many space ads. On the cover is 
a photo of the Chicago skyline behind a public park in which 
there is a white band shell (a bandstand having at the rear a 
sounding board shaped like a huge concave seashell) and in 
the distance a fountain.
 Page 14: Half-page ad for: “Pacifi c Trading Co. General 
importer and exporter. 884 W. Erie St., Chicago 22, Illinois. 
They also have offi ces in Los Angeles (119 S. Central Ave.) 
and New York City (57-10 38th Ave.). Items they import 
include Kikkoman shoyu, Ajinomoto, and rice.
 Page 15: Half page ad for Aji-no-moto (Tokyo, Japan) 
titled “Mother knows best.” “When it comes to cooking 
food with hearty, old-fashioned fl avor, mother knows 

best–she always seasons with Aji-no-Moto.” “99+% pure 
monosodium glutamate.”
 Page 19: 1/8 page ad for: “Tanaka Tofu Mfg. Co., 1358 
N. Clark (rear). WH 4-3938.” The top 30% of the ad is 
in English; the rest is in Japanese. Same page: ¼ page ad 
for Fujimoto & Company, 302 South 4th West, Salt Lake 
City, Utah. Tel. EMpire 4-8279. Illustrations show: (1) The 
company’s Kanesho brand; (2) A Japanese woman kneeling 
behind a porcelain mortar (suribachi), holding a wooden 
pestle (surikogi), and using it to grind miso until it is smooth. 
The top 25% of the ad is in English; the rest is in Japanese. 
The company also makes and sells koji.
 Page 46: Under “Food manufacturers” and again 
under “Food markets and groceries” are listings (entirely in 
English) for Tanaka Tofu Mfg. Co. at the address and phone 
shown above. Plus: “After 2 pm call DI 8-9703.”
 Talk with Karl Matsushita, director, Japanese-American 
National Library in San Francisco. 2008. Feb. 1. He thinks 
these directories were fi rst published after World War II. 
His library has only one volume of this periodical published 
in 1985; he does not know when the fi rst volume was 
published. The War Relocation Authority (WRA), after 
World War II, pushed Japanese to relocate in Chicago and the 
Midwest, where they felt there would be less anti-Japanese 
sentiment. Address: 1310 N. Wells St., Chicago 10, Illinois. 
Phone: WHitehall 3-2326.

828. Motoyama, Tekishu. 1958. Inshoku jiten: Amazake 
[Encyclopedia of food and drink: Amazake (Document 
part)]. Tokyo: Heibonsha. 604 p. See p. 12-13. [Jap]
• Summary:  Amazake: Also called kozake (Rai) or hitoyo-
zake (one night sake). The famous Chinese dictionary Koki 
Jiten (42 volumes, published in 1716) notes: “Ferment 
overnight to make Rai (amazake), but that only has alcohol.” 
Its origin in Japan is said to date from the “era of the gods” 
(prehistoric); it was used as an offering to the temple gods. 
It is written that during the 19th year of the reign of emperor 
Ojin (i.e. 278 A.D.), in the tenth month (winter), at a place 
called Kuku in Yoshino, Reishu was offered [no reference is 
given]. It is also written in Japan’s oldest encyclopedia, the 
Wakan Sansai Zue (1711-1713), that on the fi rst day of the 
sixth month, the emperor offered Reishu to the gods. It was 
fi rst made by families for home consumption. During the 
Muromachi Period (1392-1573) merchants began to sell it. 
At fi rst it was sold during the evening in the summer months 
around the Kyoto area. But in Tokyo it was sold in the 
winter. Later it became a year-round drink. [According to the 
book Sanyo Zakki], one popular brand was Sangoku Ichi, a 
name derived from a story in the ancient book Shoki.
 Amazake reached its historical peak of popularity 
during the Tempo period (1830-1844) in both the Kyoto and 
Tokyo areas. During festivals, booths were set up for its sale, 
wherever there were crowds. Also street vendors carrying 
large containers would move through the crowded streets 



KOJI (300 BCE to 2021)   309

© Copyright Soyinfo Center 2021

selling amazake with the call “amai, amai” (sweet, sweet). 
This festival selling continued until the Meiji (1868-1912) 
and Taisho (1912-1926) periods. Currently it is sold in cans 
and has replaced shirozake (white alcoholic sake made from 
sake and rice koji) on Hinamatsuri (Girl’s Day, March 3) 
because it is more nutritious. However its use as a festival 
drink has declined in large cities, although the custom 
continues in rural areas.
 For example, in Mino, Gujo Gun, at Aiyo village’s 
Shiroyama Shrine, they still celebrate Amazake Matsuri 
(festival) on the eleventh day of the new year, according 
to the ancient lunar calendar. They use locally grown rice 
to make the amazake, which they serve to all parishioners 
belonging to the shrine. Also at Bizen, in the Okayama area, 
since the ancient Han era, as a way of controlling home 
brewing in the fall, when the new rice comes in, they have 
encouraged people to make amazake. Brief instructions for 
making amazake are given.

829. Motoyama, Tekishu. 1958. Inshoku jiten: Miso 
[Encyclopedia of food and drink: Miso (Document part)]. 
Tokyo: Heibonsha. 604 p. [Jap]
• Summary: Miso is a fermented soybean seasoning which 
is an indispensible food in every Japanese kitchen. Miso is 
prepared by mixing soybeans, polished rice or barley and 
salt, and subjecting them to the fermentation action of koji 
and the propagation of salt-resistant micro-organisms.
 Origins: In ancient Chinese records dating about 200 
B.C. it is recorded that miso’s predecessor was called “kuki” 
and originated in the western provinces of China. Kuki was 
transmitted to Japan via the Korean peninsula and arrived 
during the Yamato period (300 to 645). By the year 701, the 
fi rst year of the Emperor Monmu, the regulations for the 
government “Bureau of Sho” had already been established 
and both the administrative staff and the materials to be 
provided had been chosen.
 Miso also has a deep historical relationship with 
Buddhism and the original kuki is the present day Temple 
Nattô (tera nattô). When direct communications were opened 
between Japan and China, the great Chinese Zen master 
Ritsuzo Ganjin brought a type of black kuki to Japan in the 
year 753. Afterwards, this became known as Asuka Miso 
or Horo Miso. When miso fi rst came to Japan, it was called 
both komabishio (literally: “high. elegant soy sauce”) and 
miso (literally: “secret ancestor”) however it was apparently 
not clearly distinguished from soy sauce as it is at present.
 Before the Heian period (794 to 1185) it was written as 
mi-hishio meaning “pre-hishio” or “pre-soy sauce.” Future 
generations added the symbol meaning “mouth” to the left 
side of the character meaning “pre” to make the present 
character “mi” of miso which has the general meaning 
“fl avor.” They then changed the character pronounced hishio 
meaning “soy sauce” into the present character “so” of miso 
which has the general meaning “throat.”

830. Motoyama, Tekishu. 1958. Inshoku jiten: Shôyu 
[Encyclopedia of food and drink: Shoyu (Document part)]. 
Tokyo: Heibonsha. 604 p. See p. 278-80. [Jap]
• Summary: Contents: Ways of using soy sauce. Brewing 
soy sauce. Chemical soy sauce.
 “Ways of using soy sauce (shoyu): It goes without 
saying that the spread and development of soy sauce is due 
to its ability to enhance the fl avors of foods and create new 
combinations of fl avors. The fact that namasu, a dish of raw 
fi sh and vegetables seasoned with rice vinegar and soy sauce, 
is a favorite and representative way of serving sashimi is 
due largely to the fl avor contributed by the soy sauce. On 
the whole, it cannot be denied that soy sauce tantalizes the 
palate. The basic signifi cance of soy sauce lies in its ability 
to supplement the rather simple fl avor given food when 
only salt is used as a seasoning. It is generally thought that 
the true fl avor of soy sauce can best be enjoyed in kijoyu or 
plain, fresh unpasteurized soy sauce. Shoyu surpasses other 
seasonings in its ability to make each dish unique by evoking 
complex and delicate fl avors inherent in the food itself.
 “It is important that its users recognize this point 
from the beginning. Simply speaking, to experience the 
quintessence of the fl avor of soy sauce, try serving it plain 
as kijoyu over fresh sashimi. In some cases the fl avor of 
fi sh broiled lightly with salt (shio-yaki) or salted pickles 
can be improved by the addition of a very small amount 
of soy sauce, however basically these are esteemed for the 
fl avor imparted by the salt. And if high-quality koikuchi 
is heated above a certain temperature–as is the case in 
broiling–a strong and unpleasant fl avor will result. In order 
to compensate for this, usukuchi was created. Although pale 
in color, it contains a relatively large amount of salt. Able to 
harmonize well with other seasonings, it has a simple fl avor 
and dissolves easily in water. It is used for soups and nimono 
(dishes simmered in liquids) since there are considered best 
when their fl avors are light and simple. Used by itself it is 
too salty, and its fl avor is inferior to that of regular shoyu. 
Unless used with liquids in broths, it does not harmonize 
well with other fl avors.
 “In broiled eels (kabayaki), in the mirin soy sauce 
(mirin-joyu) used with teriyaki, in tsukudani (preserved 
foods simmered in soy sauce), even in foods simmered in 
liquids (nimono) and especially in cooking where water 
is not used, koikuchi is preferred to usukuchi since it was 
originally developed for its rich, distinct fl avor, slightly 
heavier consistency and darker color. The reason it is heated 
in mirin-joyu is to help unite both ingredients. It is also said 
that the longer-lasting the seasoning soy sauce (tare) used 
for broiled eels, the better; after several years of use, the oil 
from the eels and fi sh becomes mixed with the soy seasoning 
sauce. Each time the sauce is used afresh in broiling, the 
heat helps the soy, mirin, and oils to “marry.” If the sauce 
is reheated in a pot, the fi re should be turned off just before 
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the liquid comes to a boil. Most fi sh are fi rst broiled without 
seasoning sauce, and the sauce then applied later. In the case 
of tsukudani, it is more important that it last well than that it 
have a fi ne fl avor so the problem is slightly different.
 “Usukuchi is used largely in the Kyoto area and 
koikuchi in the Tokyo area. However Kyoto cooks use both 
types of soy sauce in restaurants and at home whereas Tokyo 
cooks use koikuchi almost exclusively, especially at home. 
When seasoning foods, if they are too bland or weak, we 
usually add shoyu, and if they are too salty we usually add 
sugar. Flavors in which sugar and soy sauce are combined 
have never been considered high class. Throughout most of 
Japan’s culinary history, seasonings, herbs and spices have 
been used to a very limited extent. Shoyu and salt have been 
used to evoke the fl avors inherent in foods, and the people 
have come to a deep appreciation for salt from the point of 
view of both economy and fl avor. If you are well versed 
in the way of using salt in foods, there is no need to use 
usukuchi, and the effi ciency of regular shoyu will rise.
 “In recent years, for the sake of portability and 
preservation, soy sauce has been spray dried to make soy 
sauce powder and crystals. These of course, have a fl avor and 
fragrance which is inferior to that of regular soy sauce. Since 
a small amount of mold often forms on the surface of shoyu 
during the warm summer months, this is often removed by 
heating the shoyu to 50-60ºC or straining it through cotton 
cloth. It can also be prevented by adding a small amount of 
mustard oil to the shoyu.
 Note: This is the earliest document seen (April 2012) 
that mentions spray-dried or dehydrated soy sauce. After 
instant noodles were fi rst marketed in Japan in Aug. 1958, 
sales of spray-dried increased as a seasoning for the noodles.
 “Brewing soy sauce: Soy sauce is made from a 
fermented mixture of soybeans and wheat to which water 
and salt are added. The three basic varieties are koikuchi 
(literally: dark mouth) or regular dark soy sauce, usukuchi 
(literally: light mouth) or the lighter, milder, less common 
soy sauce used in the Kyoto area and tamari. Each of these 
is made by a somewhat different process. However in the 
case of the most common soy sauce, it is said that the fi nest 
fl avor is attained if the koji is prepared from equal quantities 
of soy and wheat. The amount of salt ranges from 90-110% 
of the combined amounts of the soybeans and wheat. Thus 
the amount of water is generally twice the amount of salt. 
The fi nest soy sauce contains a relatively small percentage 
of both salt and water. Inferior grades contain 110% salt or 
water, as measured above.
 “It is not absolutely necessary that soybeans contain 
all of their natural oils in order to use them in soy sauce. 
Although a certain percentage of the beans may be defatted 
soybeans, this percentage is very delicate. When a large 
percentage of defatted soybean meal is used, it is necessary 
to use a chemical process for adding amino acids to the soy 
sauce in order to obtain satisfactory fragrance in the soy 

sauce.
 “Ordinarily, the wheat is roasted until golden brown 
and cracked into small pieces. The soybeans are rinsed, 
soaked overnight in water and then either boiled or steamed. 
After they have cooled somewhat, they are mixed with the 
cracked roasted wheat, koji spores (tane koji) are added and 
the mixture placed in a warm incubation room (muro). By 
the fourth day the mixture will have turned into koji and be 
covered with a bloom of fragrant white mold. At this time the 
salt and water solution are added in order to make moromi, 
the mash of soy sauce, wheat and soybeans. This mixture is 
stirred from time to time and allowed to ferment and age for 
at least one year.
 “It is commonly said that one-year-old moromi has 
only fragrance, two-year moromi also has fl avor and three-
year-old moromi has fi ne color as well. In order to attain the 
perfect blend of fi ne qualities, these three different types of 
moromi are often mixed in the following proportions: 5 parts 
1-year moromi, 2 parts 2-year and 1 part 3-year moromi. 
When the mixture is placed in a cotton sack and pressed, 
about 70-80% of the weight can be extracted as soy sauce 
liquid. This is allowed to settle and become clear for 2-3 
days. After removing the oil which fl oats to the surface and 
the dregs on the bottom, the remainder–called nama-tamari 
(fresh-tamari)–is heated to 60-70ºC to sterilize or pasteurize 
it. It is then known as Hi-ire (put into fi re), and is ordinary 
soy sauce made in Japan” (Continued).

831. Motoyama, Tekishu. 1958. Inshoku jiten: Shôyu 
[Encyclopedia of food and drink: Shoyu (Document part II)]. 
Tokyo: Heibonsha. 604 p. See p. 278-80. [Jap]
• Summary: (Continued): “In recent times, in order to 
maximize profi ts and employ capital most effi ciently, various 
methods of high-speed brewing and processing have begun 
to be used. And due to the relationship between supply and 
demand, substitute varieties of each of the main types of soy 
sauce have been developed and are now being produced.
 “Usukuchi soy sauce is made to have a light color 
due to the way it is used in cooking. The basic method of 
manufacture is the same as for regular soy sauce, however 
to give it a lighter color, the water in which the soybeans are 
cooked is changed during cooking and then drained off as 
soon as the beans come to a boil. The wheat is also roasted 
for a shorter time than for regular soy sauce to give it a 
lighter color and prevent scorching. The koji is prepared in 
more or less the same way as for regular soy sauce however 
the koji is removed from incubation when the mold is in the 
state called shimofuri or ‘salt and pepper’ so that there is less 
(?) mold than for regular soy sauce koji. A larger amount of 
brine is mixed with the koji and the mixture is allowed to age 
for 6-12 months. Before pressing, sweet sake (amazake) is 
added as a natural sweetener. The liquid is heated to a lower 
temperature (60ºC) for a shorter time (20-30 minutes) during 
sterilization. Therefore usukuchi cannot be kept as long as 
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regular soy sauce without spoiling.
 “In regular soy sauce–which is generally seen as a 
slightly lower quality product than tamari–salt water is also 
added to the pressed moromi and the mixture re-pressed to 
yield a liquid called bansui. This is used as one of the raw 
materials in the even lower quality chemical soy sauce. 
The main areas which have produced koikuchi shoyu since 
ancient times are Choshi and Noda in Chiba prefecture 
and Shozushima in Kanagawa prefecture. The main area 
producing usukuchi shoyu is Tatsuno in Hyogo prefecture, 
however it is also brewed in large quantities in farmhouses 
for home use. Kanro shoyu is a product originally developed 
in Yanaitsu in Yamaguchi prefecture. Made by reprocessing 
koikuchi shoyu into a thick, sweet liquid, it is prized in the 
Kyoto area where it is served with sashimi from white fi sh 
meat.
 “Chemical shoyu (daiyô {substitute} shoyu): Ordinarily, 
at least one year is required to brew regular soy sauce so that 
at the large breweries, huge aging cellars or warehouses are 
necessary. Since this ties up a large amount of capital and 
reduces profi ts, studies were fi rst made of ways to speed up 
the traditional process and then of ways to make soy sauce 
using chemicals and new raw materials. Soon a large number 
of varieties of ‘amino acid shoyu’ appeared on the market. 
Inexpensive defatted soybean meal began to be used in 
place of whole, natural soybeans. The meal is fi rst broken 
down by hydrochloric acid and then neutralized by soda ash 
to produce crude amino acid. If this product is mixed with 
brine, the resulting liquid has much the same color and fl avor 
as natural soy sauce. However since the fragrance is poor, 
ready-made moromi is then added and the mixture reheated. 
The amino acids in the protein break down in to starches 
which are also added to produce sugars.
 “By the discovery of sugar-containing amino acids, 
it became possible to devise soy sauce which had both 
sweetness and viscosity. After experiencing some diffi culty 
with using low-priced defatted soybean meal, research began 
in the use of fi sh whose level of freshness had fallen, fi sh 
meal, viscera, chrysalis dregs, sesame seed dregs [defatted 
sesame meal left the oil was removed], and cotton seed 
dregs. Products were also developed by placing the pressed 
dregs of regular soy sauce in a liquid made by simmering 
fi sh, shell fi sh and seaweeds in order to impart their fl avor 
to the soy sauce. Another variety of chemical soy sauce was 
developed for kidney disease patients who are unable to use 
salt in their food. Malic acid soda made from apples was 
used to simulate a salty fl avor.”

832. 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 
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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, 
Tokyo, Japan.

833. 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.

834. 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].

835. 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]
Address: Inst. of Food Technology, Aichi prefecture, Japan.

836. Nakano, Masahiro. 1959. Traditional methods of food 
processing. Paper presented at Regional Seminar on Food 
Technology for Asia and the Far East. 15 p. Held 1-8 Aug. 
1959 at Mysore, India. [Eng]
• Summary: Contents: General. Soybean foods: Miso, syoyu 
(soy sauce), aspects on the miso and syoyu, natto, tofu, kori-
dofu. Technological methods of food processing: Koji, miso, 
syoyu [shoyu] (soy sauce), natto, tofu. Conclusion.
 Note: This paper was sent as a gift, with note and 
autograph, to Dr. A.K. Smith of the Northern Regional 
Research Lab., Peoria, Illinois. Address: Food Research Inst., 
Ministry of Agriculture and Forestry, Tokyo, Japan.

837. Nakano, Masahiro. 1959. FAO Ajia chiiki shokuhin 
kakô kaigi ni shusseki shite [Attending the FAO Asian food 
processing conference]. Nosan Kakko Gijutsu Kenkyu Kaishi 
(J. for the Utilization of Agricultural Products) 6(6):292-302. 
Dec. [Jap]
• Summary: Discusses Korean meju and soy sauce, 
Indonesian tempeh (tenpe), ontyom (onchom) and pongrek 
[sic, bongkrek], and Vietnamese nuoc-mam. Address: 
National Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

838. Hahn, Y.S.; Park, B.D. 1959. [Studies on the 
manufacture of soy sauce. III. On the genus Rhizopus 
and Mucor in Korean wine kokja]. Report of the National 
Industrial Research Institute (Seoul, Korea) 9:147-61. [Kor]*
• Summary: Fourteen kinds of genus Rhizopus (G.R.) and 
16 from the genus Mucor (G.M.) were isolated from Korean 
wine Kokja; their properties were examined morphologically 
and physiologically.
 1. Extinctive temperature: The G.R. was 65ºC to 75ºC. 
The G.M. was 65ºC to 70ºC.
 2. Propagative optimum pH. The G.R. was 4.0 to 6.6. 
The G.M. was 3.5 to 6.6. Address: National Industrial 
Research Institute, Seoul, Korea.

839. 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 
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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 
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.

840. 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 
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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).

841. Palo, Macario A.; Vidal-Adeva, L.; Maceda, Leticia M. 
1960. A study on ang-kak and its production. Philippine J. 
of Science 89(1):1-22. March. Plus 6 unnumbered pages of 
plates at end. [16 ref]
• Summary: “Ang-kak is variously known in the literature as 
red rice, Chinese red rice, ang-khak, ankak, anka, ang-quac, 
beni-koji, and aga-koji. It is produced by growing on rice a 
mold known as Monascus purpureus Went.
 The authors show that corn, as well as rice, may be 
used as a substrate to produce the red color. All varieties 
of rice are suitable except the glutinous ones which are 
unsatisfactory because the rice becomes gluey and the grains 
stick together.
 The authors studied various conditions of the 
fermentation, fi nding that the optimum temperature for 
pigment formation is about 27ºC. Growth will occur as low 
as 20ºC and as high as 37ºC, but at these extremes poor 

pigmentation results. The mold will produce the pigment 
over a wide range of pH values (3 to 7.5). Address: National 
Inst. of Science and Technology, Manila.

842. 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.

843. 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.

844. 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 
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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.

845. Choe, C.E.; Song, P.S. 1960. [Fermented soybeans of 
Korea]. Kwayon Huibo (Bulletin of the Scientifi c Research 
Institute, Korea) 5(1):29. [Kor]*
• Summary: Mentions meju–fermented soybean koji from 
Korea.

846. 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.”

847. Doi, Tadao. ed. 1960. Nippo Jisho: Vocabulario da 
lingoa de Iapam [Vocabulary of the language of Japan]. 
Tokyo: Iwanami Shoten. 822 p. 22 cm. [Por; Jap]
• Summary: This is facsimile edition of the original 1603 
edition, the second earliest dictionary of the Japanese 
language compiled by Europeans.
 Soy-related terms in this dictionary include: Abura 
ague [Abura-agé]. Aburidôfu. Amazaqe [Amazake]. Cabe 
[Tofu]. Côji [Koji]. Daizzu [Daizu]. Dengacu [Dengaku]. 
Fanben [Hanben]. Icchô. Mame. Graos, ou feijoes de Iapao 
[Soybeans]. Miso [made with rice]. Misocoxi [Misokoshi, 
a miso strainer]. Misoya [A shop which sells miso]. 
Misoyaqijiru [Miso-yaki-jiru, a soup made with grilled 
miso and diced tofu]. Misôzzu [probably a soup seasoned 
with miso resembling Zosui]. Nattô. Nattôjiru. Tofu. Tofuya 
[A shop which makes and sells tofu]. Tamari. Vdondôfu 
[Udon-dôfu]. Xôyu [Shoyu, or soy sauce]. Yudôfu. Address: 
Nagasaki College of Japan.

848. Yokotsuka, Tamotsu. 1960. Aroma and fl avor of 
Japanese soy sauce. Advances in Food Research 10:75-134. 
[236 ref]
• Summary: The best review of the literature on soy sauce 
up to this time, this is Dr. Yokotsuka’s fi rst major publication 
in English. He was born on 25 March 1917. Contents: 
Introduction. Composition: Analysis, nitrogen containing 
compounds, carbohydrates, sugar, alcohols, and extractive, 
acids, salts, and related compounds, color. Chemical 
components of fl avor: Fraction I, fraction II (b.p. < 78º), 
fraction III (b.p. > 78º), fraction IV (the acetal fraction), 
fraction VI. Sources of aroma and fl avor development: Raw 
materials, processing, koji, mash (moromi), pasteurization. 

Flavor ingredients as natural preservatives: Natural yeast-
static and bactericidal compounds, artifi cial preservatives 
for soy sauce. Summary: Acknowledgements, references. 
Address: Noda Inst. for Scientifi c Research, and Research 
Inst. of Noda Soy Sauce Co., Ltd., Noda-shi, Chiba-ken, 
Japan.

849. 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.

850. 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.

851. 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.

852. Kawakishi, Shunro; Hirano, Susumu; Yoshii, Hisao. 
1961. Mamemiso, tamari jôzô ni okeru yûki-san. I. Miso-
dama kôji-chû no yûki-san [Organic acids formed in the 
process of brewing soybean miso and tamari. I. Organic 
acids of soybean koji (miso-dama)]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
35(4):347-50. April. [11 ref. Jap]
Address: Aichi-ken Shokuhin Kogyo Shikenjo.

853. Mogi, Koya; Ui, H.; Hayashi, T. 1961. Ekitai kôji-hô 
ni yoru shôyu no seizô ni kansuru kenkyû. VII. Ekitai kôji 
oyobi doro-jô kôji no heiyô ni yoru shôyu no shijô [Studies 
on the soy-sauce production by submerged culture. VII. Test 
brewing of soy-sauce by a compromised method between 
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“liquid koji” and mushy koji methods]. Hakko Kogaku 
Zasshi (J. of Fermentation Technology) 39(11):665-69. Nov. 
[12 ref. Jap; eng]
Address: Central Research Lab. of Noda Shoyu Co., Ltd., 
Japan.

854. 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.

855. Photographs of William Brandemuhl studying soyfoods 
in the USA and Japan. 1962. Japan.
• Summary:  William Brandemuhl was a pioneer in studying 
and writing about soyfoods in Japan after World War II. 
According to Tomoko Brandemuhl these black-and-white 
photographs (each 4½ by 6½ inches) were taken by a 
Japanese newspaper or magazine photographer. All but the 
fi rst two were taken in Japan in 1963.
 (a) The fi rst time he saw soybeans, at the University of 
Wisconsin (April 1962). (b-d) Studying how tamari is made 
in Japan. (e) Checking and smelling koji made in small, 
traditional wooden koji trays. (f) Tasting shoyu or tamari. 
(h) Cutting fresh tofu. (i) Unwrapping the cloth from freshly 
pressed tofu. (j) For transportation in Kyoto he used this 
scooter to visit various places that made or did research on 
soyfoods.
 These photos were sent to Soyinfo Center in Aug. 2012 
by Tomoko Brandemuhl (Stratford, Connecticut), his widow.

856. 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.

857. Manion, Ann. 1962. Plant tour shows use of old, 
new methods: “ambassador” in Japan. Hartford Courant 
(Connecticut). Aug. 5. p. 41.
• Summary: “Ann Manion, a South Glastonbury physical 
therapist, is one of Greater Hartford’s two Community 
Ambassadors for 1962. She is currently on a two-month 
stay in Nagano, Japan, sponsored by the Experiment in 
International Living. She is living with a host family.”
 “One hundred years ago a bean paste factory was 
also begun in Nagano. Bean paste is a mashed, soft food 
composed of soy bean, rice and salt. It is a seasoning used 
as a basic component in daily Japanese cooking. In many 
families, hot soup is served for breakfast making use of 
the bean paste seasoning. At the Marukone factory the 
manager handed out colorful brochures describing the 
production process in pictures with an English insert. Miso, 
as it is called in Japanese, is produced in this factory as a 
combination of Thailand rice, soybeans imported from China 
and salt.” Another ingredient is “’Koji,’ a fungus which is 
cultivated on the surface of rice...”
 “Twenty years ago the owner of the factory expanded 
so that he now produced 10 per cent more miso than 
previously... Much of the miso was moved along on 
conveyor belts.”

858. 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.

859. Hahn, Y.S.; Park, B.D.; Chun, K.S. 1962. [Studies on 
the manufacture of soy sauce. IV. On the genus Rhizopus 
and Mucor in Korean wine kokja]. Report of the National 
Industrial Research Institute (Seoul, Korea) 11:52. [Kor]*
• Summary: As part of these ongoing studies on Korean 
wine kokja, the researchers isolated 15 kinds of the genus 
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Mucor and 16 kinds of the genus Rhizopus from other 
regional wine kokja by the same methods used previously. 
A detailed discussion of similar variables is given. Address: 
National Industrial Research Institute, Seoul, Korea.

860. Hahn, Y.S.; Kim, K.J. 1962. [Studies on the 
manufacture of soy sauce. V. On the genus Rhizopus and 
Mucor in Korean soybean Meju]. Report of the National 
Industrial Research Institute (Seoul, Korea) 11:140-52. 
[Kor]*
• Summary: As part of these ongoing studies on the same 
subject, the researchers isolated 8 kinds of the genus 
Rhizopus 25 kinds of the genus Mucor from Korean soybean 
Meju. Their properties were examined morphologically and 
physiologically.
 1. Extinctive temperature: Most of the genus Rhizopus 
were 60 to 70ºC and most of the genus Mucor were 70 to 
75ºC.
 2. Propagative optimum pH: The genus Rhizopus were 
2.5 to 7.0 and the genus Mucor were 4.0 to 6.5.
 3. The multiplication of the genus Mucor in 
carbohydrates as a nutrient source was weak or did not 
occur, but the genus Rhizopus were good in all kinds of 
carbohydrates and R-32 [Rhizopus], R-36, and R-37 were 
especially superior. On many nitrogen compounds, genus 
Rhizopus multiplied well, and always better than the genus 
Mucor.
 4. Liquefi ed action of gelatin: M-37 [Mucor], M-38, 
and M-52 fi nished the reaction in the short time of 25-30 
minutes. Address: National Industrial Research Institute, 
Seoul, Korea.

861. Sugimura, Keiichiro; Taira, H.; Ebisawa, H.; Sakurai, 
Y. 1962. Daizu kakô-hin no amino-san in kansuru kenkyû. 
IV. Mame miso seizô kôtei ni okeru amino-san riyô no henka 
[Studies on amino acid contents of processed soybean. IV. 
Variation of total and free amino acid contents in soybean 
“miso” processing]. Eiyo to Shokuryo (J. of Japanese Society 
of Food and Nutrition) 14(5):414-19. [6 ref. Jap; eng]
• Summary: “The eighteen kinds of amino acid of the 
following specimen taken in the course of ‘Miso’ processing 
were determined by microbiological assay technique: (1) 
material soybean, (2) soybean immersed in tap water, (3) 
steamed soybean, (4) spent liquor of steamed soybean, (5) 
fi nished ‘Koji,’ (6) specimen obtained at the starting stage 
of ripening, (7) several stages of warmed ripening (a) to 
(f) (depends on days of ripening), and (8) several stages 
of natural ripening (a) to (f), numbers in brackets being in 
coincidence to those appearing in the Tables. Free amino 
acids (water-extracted fraction) were also assayed as well 
as the total (acid or alkali hydrolysates). Total amino acids 
are shown in Tables 1 and 2, and free amino acids are in 
Tables 3 and 4, values being expressed as the percentage of 
each acid in protein (computed from the Kjeldahl nitrogen 

being multiplied by 5.71) through Tables 1 to 4. Tables 5 
and 6 show the rate of liberation (the free amino acid per 
cent total). It was found that the values of total lysine and 
cystine decreased by steaming (Table 1) and further decrease 
was seen in these amino acids at the ripening stage (Table 
2). Total arginine value decreased also in the ripening stage 
(Table 2). No remarkable difference was observed between 
material soybean and ‘Miso’ except the above mentioned 
acids. Proline and methionine showed the highest rate of 
liberation, but the former was liberated at rather earlier 
stage of ripening (Table 4 and 6), while cystine was, on the 
contrary, liberated at rather delayed stage of the ripening. No 
remarkable difference in total and free amino acid patterns 
between warmed and natural ripenings was observed.” 
Address: Shokuhin Sogo Kenkyujo, Tokyo, Japan.

862. Ebine, Hideo; Ito, Hiroshi; Hieda, Harukiyo; Kosaka, 
Shokichi. 1963. Kansô nyûsan-kin oyobi kôbo o fukumu 
tane kôji ni yoru miso jôzô shiken [Miso manufacturing 
employing “tane-koji” (koji starter) including freeze-dried 
lactic acid bacteria and yeast]. Shokuryo Kenkyujo Kenkyu 
Hokoku (Report of the Food Research Institute) No. 17. p. 
170-78. March. [17 ref. Jap; eng]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

863. Morimoto, Shigemi; Kagoshima, Yayoko. 1963. Sokujô 
shôyu ni kansuru kenkyû. II. Arukooru hakkô ôyô shinsoku-
jô shôyu seizô-hô ni tsuite. Arukooru no nôdo henka ga 
shôyu kôji no yôshutsu-sei ni oyobosu eikyô [Studies on 
a quick ripening process for soy sauce. II. A new quick 
ripening process based on alcohol fermentation. Relationship 
between the change of alcohol concentration and hydrolyzing 
power of soy sauce koji]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 41(6):331-36. [2 ref. Jap; eng]
• Summary: Process based on alcohol fermentation. Address: 
Shoin Junior College, Kobe, Japan.

864. Chang, C.H. 1963. [Studies on chemical composition 
and free amino acids in ordinary and improved Korean 
soysauce]. Theses Seoul Municipal College of Agriculture. p. 
212-23. [Kor]*
• Summary: Korean soysauces were prepared by the 
ordinary and improved method; analysis indicated the 
following results:
 (1) Substances infl uencing taste, such as amino acids, 
organic acids, and reducing sugars, were found more in 
improved soy sauce than in ordinary soy sauce.
 (2) The fact that much ammonia nitrogen is contained in 
ordinary soy sauce was one of the most important elements. 
Therefore, it is necessary for meju [Korean soybean koji] to 
be improved.
 (3) Amino acids in ordinary soy sauce, which were 
identifi ed by two-dimensional paper chromatography and 
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colorimetric methods, were found to be aspartic acid, 
glutamic acid, serin, alanine, tyrosine, valine, phenylalanine, 
leucin, lysine, histidine, proline, cystine, and methionine.
 (4) Amino acids in improved soy sauce, which were 
identifi ed by two-dimensional paper chromatography and 
colorimetric methods, were found to be aspartic acid, 
glutamic acid, serin, alanine, tyrosine, valine, phenylalanine, 
leucin, lysine, histidine, proline, cystine, methionine, and 
threonine.
 (5) The total free amino acids were not different from 
each other, especially in quantity, but methionine and 
histidine are found more in improved soy sauce than in 
ordinary soy sauce. Address: Seoul Agricultural College, 
Seoul, Korea.

865. 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.

866. Lee, K.H.; Chang, K.H. 1963. [Studies on koji for soy 
sauce brewing. II. On the optimum conditions of growth and 
identifi cation of Aspergillus species]. Report of the Army 
Research and Testing Laboratory (Seoul, Korea) 2:24-25. 

[Kor]*
• Summary: These experiments concern the identifi cation, 
growth conditions, and lethal temperatures of three 
previously-identifi ed superior strains of Aspergillus species, 
which were isolated from the soils and Meju (fermented soy 
bean [koji]) in Korea.
 The results obtained in light of the manual of Raper and 
Thom for identifi cation of the Aspergilli show that the three 
strains of Aspergillus species all pertain to the Aspergillus 
fl avus oryzae group.
 The optimum temperature, pH and the lethal 
temperatures of the three species have been measured. 
Address: Army Research and Testing Laboratory, Seoul, 
Korea.

867. Keys, John D. 1963. Food for the emperor: recipes 
of Imperial China with a dictionary of Chinese cuisine. 
New York, NY: Gramercy Publishing Co. xxii + 121 p. 
Introduction by Kee Joon. Illust. Index. 18 x 17 cm.
• Summary: This book is about the Mandarin or Peking 
school of Chinese cooking. Contents: Introduction, by Kee 
Joon. Food for the emperor (recipes; for each recipe is given 
the name written vertically in large Chinese characters, 
the Cantonese transliteration of that name, and the English 
translation of that name. On some left-hand pages are short 
translations from old books related to food). A dictionary of 
Chinese cuisine (arranged alphabetically by English name of 
food). Index to the recipes (by recipe type, and within that by 
English recipe name).
 Almost all recipes in this book are based on meat, fi sh, 
or poultry. There are no soy-related recipes in this part of the 
book, although many recipes call for “soya sauce.”
 The Dictionary includes: Bean curd (dou foo, with 
2 recipes). Bean curd cheese [fermented tofu] (the two 
varieties are white bean curd cheese {foo yoo} and red bean 
curd cheese {narm yoo}). Bean curd, dried (tim jook [sweet 
dried yuba; also spelled tiem jook]).
 Note: This is the earliest English-language document 
seen (Oct. 2012) that uses the term tim jook to refer to sweet 
dried yuba.
 Bean fi lling, sweet (doe sha, made from black soya 
beans, sugar, and a little oil. “This paste is available in 
Chinese bakeries, and is used in New Year’s cakes and other 
sweet pastries”).
 Note: This is the earliest document seen (March 2011) 
that uses the term “Bean fi lling, sweet” to refer to a sweet 
paste, made of black soybeans, that is used as a fi lling like 
for cakes, like sweet red bean paste [azuki bean paste].
 Bean sauce–see Soya bean condiment. Black bean 
sauce–see Soya beans, black fermented. Black beans–see 
Soya beans, black fermented. Brown bean sauce–see 
Soya bean condiment. Cheese, red–see Bean curd cheese. 
Fermented black beans–see Soya beans, black fermented. 
Red bean sauce (sharng she jerng; a popular canned cooking 
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sauce consisting of mashed red soya {or often azuki} beans). 
Red cheese–see Bean curd cheese. Seaweed (purple laver, 
hair seaweed). Sesame oil (jee ma yo). Sesame seeds (jee 
ma).
 Soya bean condiment (yewn she jerng. “Variously called 
soy jam and brown bean sauce, this condiment is prepared 
from the residue left when making soya sauce. Wheat is 
sometimes added to the condiment, which is fermented and 
then called Meen She Jerng. These condiments are most 
commonly use in cooking fowl; also in meat dishes).
 Soya beans, fermented black (doe she. “Tiny fermented 
beans which are washed, crushed, and used to add a pleasant 
spiciness to dishes. They are often used in fi sh dishes 
to alleviate any strong smell. It is a prime ingredient in 
Cantonese lobster”).
 Note: “Black bean sauce” is not explained here, as 
expected.
 Soy jam–see Soya bean condiment. Soya sauce. “The 
general term in Cantonese for soya sauce is She Yo. There 
are three main subdivisions: (1) Shang cho: Light brown, 
fi ne taste, light color. Used in cooking delicate foods were a 
heavy soya fl avor is not desired. (2) Cho yo: Dark and thick, 
containing molasses, yet not too strong a taste. Used mostly 
in restaurants. (3) Jew yo: Most suitable for general cooking 
purposes and for use at the table. Also: Japanese soya sauce, 
which is prepared with the addition of malt [koji], is much 
respected by the Chinese.”
 Sweet-sour sauce: The recipe, which is given, contains 1 
teaspoon soya sauce.
 Sweet vegetable sauce (hoi seen jerg [hoisin sauce]). 
“A canned red sauce prepared from soya beans, red rice, and 
garlic. It is used in preparing Peking Roast Duck, fi sh and 
shellfi sh dishes.”
 “Tomato Catsup: Tomato catsup originated in China, as 
can be seen from the pronunciation of the Cantonese (Kair 
= tomato; Jup = sauce). Used in some braised dishes such as 
Shrimp Braised in Tomato Sauce.” Address: San Francisco.

868. Umeda, Isao. 1963. Shôyu [Soy-bean sauce]. Tokyo: 
Sankyo Shuppan K.K. 232 p. Index. 28 cm. Final technical 
report. USDA P.L. 480. Project UR-A11-(40)-C. [95 ref. Jap]
• Summary: Contents: Part I. 1. Raw materials. 2. Treatment 
of raw materials. 3. Making koji. 4. Moromi: Fermentation 
(shikomi), methods of fermentation, mixing, ripening 
(jukusei), research on ripening, microorganisms in moromi. 
5. Pressing out the shoyu. 6. Refi ning (seisei): Method of 
heat treatment (or pasteurization; hiire), changes during heat 
treatment, fl avor, composition (seibun) of regular shoyu and 
of special shoyu [tokushu], methods of analyzing shoyu.
 Part II: Special subjects. 1. Substitute raw materials: 
Substitutes for soybeans, for wheat, for both soybeans and 
wheat (copra meal, wheat bran [fusuma]). 2. Tamari shoyu 
and usukuchi shoyu: Tamari and soybean miso, usukuchi 
shoyu. 3. Secondary products (fukuseihin): Shoyu presscake 

(shoyu kasu), shoyu oil, soybean soak water, ? eki, use 
of koji spores. 4. Kegs (taru). 5. Semi-fermented shoyu 
#2 (Shinshiki nigo): Research on its production. Address: 
Nôgaku Hakase, Tokyo Daigaku Nôgaku-bu, Tokyo, Japan.

869. 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.

870. Matsuura, Shinji; Nakano, Masahiro. 1964. Tane kôji 
ni kansuru kenkyû. IX. [Studies on “tane-koji” (koji starter). 
IX. Effects of tree-ashes on spores, especially shortening of 
conidiophores and increase of durability of spores]. Shokuryo 
Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 18. p. 122-26. March. [3 ref. Jap; eng]
• Summary: The addition of tree ash increases the general 
development of Aspergillus oryzae conidiophores, changes 
their length to a typical “short type,” and increases the 
durability (viability) of the spores. This variation is much 
more pronounced on white rice (polished rice) than on brown 
rice (hulled rice). This shortening of the conidiophores 
markedly improves the appearance of the koji starter (tane-
koji).
 Reprinted from Nihon Shokuhin Kogyo Gakkai Shi 
9(9):392-96 (1962). Address: Food Research Inst., Shiohama 
1-4-12, Koto-ku, Tokyo, Japan.

871. 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 
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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.

872. Matsuura, Shinji; Nakano, Masahiro. 1964. Tane kôji ni 
kansuru kenkyû. X. [Studies on “tane-koji” (koji starter). X. 
Effects of inorganic salts, especially potassium salts on spore 
formation and conidiophore length]. Shokuryo Kenkyujo 
Kenkyu Hokoku (Report of the Food Research Institute) No. 
18. p. 127-34. March. [5 ref. Jap; eng]
• Summary: Reprinted from Nihon Shokuhin Kogyo Gakkai 
Shi (J. of Food Science and Technology) 9(9):396-402 
(1962). Address: Food Research Inst., Shiohama 1-4-12, 
Koto-ku, Tokyo, Japan.

873. Matsuura, Shinji; Manabe, Masaru; Nakano, Masahiro. 
1964. Tane kôji ni kansuru kenkyû. XI. [Studies on “tane-
koji” (koji starter). XI. Effects of tree-ashes on spore 
components and endogenous respiration]. Shokuryo 
Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 18. p. 135-41. March. [18 ref. Jap; eng]
• Summary: Reprinted from Nippon Nogeikagaku Kaishi 
37(2):105-12 (1963). Address: Food Research Inst., 
Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

874. Matsuura, Shinji; Ito, H.; Ohta, T.; Nakano, M. 1964. 
Tane kôji yô mokuhai no muki seibun ni tsuite [Inorganic 
components of tree ashes used in the manufacture of “tane-
koji” (koji starter)]. Shokuryo Kenkyujo Kenkyu Hokoku 
(Report of the Food Research Institute) No. 18. p. 64-66. 
March. [6 ref. Jap; eng]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

875. Nakano, Masahiro; Ohta, Teruo. 1964. Shihan miso yô 
tane kôji no kinkabu ni kansuru kenkyû [On the strains of 
commercially available “tane-koji” (koji starter) for making 
miso]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of the 
Food Research Institute) No. 18. p. 60-63. March. [Jap; eng]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

876. Ohta, Teruo; Ebine, H.; Nakano, M. 1964. Tenpe 
(tempeh) ni kansuru kenkyû. I. Indonesia-san tenpe funmatsu 
no hinshitsu to seijô ni tsuite [Study on tempeh. I. On the 
property of tempeh powder made in Indonesia]. Shokuryo 

Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 18. p. 67-69. March. [4 ref. Jap; eng]
• Summary: Soybeans were fermented with Rhizopus oryzae 
for 60 hours at 30ºC, then vacuum dried and ground to a 
powder. The solubility of protein and the rate of amino-
nitrogen to total-nitrogen were 20% and 2% respectively, 
indicating that protein hydrolysis slightly exceeded that of 
koji-beans, but was far less than that of natto.
 Peroxide value of fat and oil in tempeh stored for 3 
months at room temperature was only 1.3 M.E./kg, whereas 
that of cooked and dried soybean powder and that of natto 
powder stored under the same conditions were 71 M.E./kg 
and 38 M.E./kg respectively. This fact shows that tempeh has 
antioxidative property comparable to that of miso. Address: 
Food Research Inst., Shiohama 1-4-12, Koto-ku, Tokyo, 
Japan.

877. 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 
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 
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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.
 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 
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 
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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.

878. Wai, Nganshou. 1964. Soybean cheese. Bulletin of the 
Institute of Chemistry (Taiwan). Academia Sinica No. 9. p. 
75-94. July. [5 ref. Eng]
• Summary: One of the best publications on fermented 
tofu, this work was supported by a grant (FG-Ta-100) from 
the USDA Agricultural Research Service. Contents: 1. 
Introduction. 2. Experimental. Microbiological investigations 
(using sufu made at 3 factories in Taipei, Taiwan. All three 
used the same strain of Rhizopus chinensis). Many photos 
(magnifi cation to 70 x to 700 x) show Rhizopus chinensis 
var. chungyuen, Mucor hiemalis and Mucor silvaticus. 
Procedures and results. Analyses. 3. Discussion. Mucor is 
the preferred mold. Summary of newly developed method. 
Appendix: (1) History of tofu. History of sufu. The ancient 
process for making fermented tofu. Salting. Table showing 
fi ve varieties of sufu and their nutritional composition.
 “Soybean cheese (sufu) has been produced in China for 
many centuries.” “Which kind of fungus is adaptable for 
the preparation of sufu is one of the keystone problems in 
studying this vegetable cheese.” The mycelial mat, grown 
on the cubes of fi rm tofu, should ideally be white (or slightly 
yellowish white), and “the mycelial mat should be dense and 
tenacious so that a fi lm will be formed on the surface of the 
‘pehtze’ to serve as an envelope to protect the fi nished sufu 
from distortion in its shape. (‘Pehtze’ means the bean curd 
freshly grown with the fungus but not yet processed and aged 
to become sufu)” (p. 75).
 In Taipei, Taiwan, sufu is made in three factories; all 
three used the same strain of fungi, which we will designate 
as Rhizopus chinensis var. chungyuen. Sufu is also made at 
home. “It is well recognized by Chinese housewives that 
when soybean curd is covered with rice straw it will at last 
become pehtze of sufu. This may be explained by the fact 
that a kind of fungus naturally inhabiting on the rice straw 
may have the chance to grow on bean curd under favorable 
conditions.” Two strains of fungi were isolated from the 
rice straw: Mucor heimalis and Mucor silvaticus. Many 
photomicrographs of all three molds are shown. Kaoliang 
wine is preferred is the typical solution of 12% NaCl and 
10% ethanol (generally added as rice wine or distilled 
liquor) (p. 76-83). “As to soybean cheese (sufu) it is not 
known when it fi rst started. The Food Encyclopedia, written 
by Wang Su-Hsiung [pinyin: Wang Suxiong] (1861) of 
the Ch’ing Dynasty [Qing / Manchu dynasty, 1644-1912] 

describes [the food] as follows:” Hardened tofu is diffi cult to 
digest and it is not good for children, old people or patients 
[ill persons]. Sufu, which is prepared from tofu, is very good 
for patients. “Therefore, we may presume to say that soybean 
cheese has been put for sale [sold] long before the Ch’ing 
Dynasty” (p. 92).
 The fi ve varieties shown in the table are: Rose sufu (to 
which some rose essence is added), Fermented rice sufu (tsao 
sufu, to which some pressed residue from rice wine {also 
called “fermented rice mash”}, cloves and orange peels are 
added), Red sufu (to which “red koji and soy mash” [red rice 
koji and sake lees] are added; red koji is boiled rice grown 
with Monascus anka [angkak]), and Kwantung Sufu [sic, 
Kwangtung Sufu from Kwangtung province in southeast 
China] (to which salt, red koji, red pepper and anise are 
added), and Yunnan sufu.
 Note 1. This is the earliest English-language document 
seen (Feb. 2007) that uses the terms “rose sufu” “tsao 
sufu” “fermented rice sufu” “red sufu” “Kwantung sufu” 
“Kwangtung sufu” or “Yunnan sufu” to refer to different 
types of fermented tofu. It is also the 2nd earliest English-
language document seen (Feb. 2007) that contains the term 
“fermented tofu.”
 Note 2. This is the earliest English-language document 
seen (Oct. 2011) that uses the word “pehtze” to refer to “bean 
curd freshly overgrown with the fungus but not yet processed 
and aged to become sufu.” Address: Inst. of Chemistry, 
Academia Sinica, Taiwan.

879. 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 
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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 
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.

880. Hardjo, Suhadi. 1964. Pengolahan dan pengawetan 
kedelai untuk bahan makanan manusia [Soybean processing 
and preservation for human consumption]. Paper presented at 
Seminar Kedelai (Soybean Seminar, Rapat Kerdja Kedelai). 
14 p. Held 28-30 Sept. 1964 at Bogor, Indonesia. [Ind]*
• Summary: Describes several methods of processing and 
preserving soybeans in Indonesia, including the production 
of tempeh, tofu (tahu), soy sauce (kecap), tauco (soybean 
paste), koji, and soybean fl our.
 Note: This is the earliest document seen (March. 2009) 
uses the word “tauco” (spelled in that way) to refer to 
Indonesian-style miso.

881. 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.

882. Ilany-Feigenbaum, Jacob. 1965. The proteolytic 
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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.

883. 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. 
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.

884. Ito, Hiroshi; Ebine, H.; Esuka, Katsuki; Togano, 
Yasunori. 1965. Miso no nyûsan-kin no kenkyû. VI. Kansô 
nyûsan-kin oyobi kôbo o fukumu tane kôji ni yoru miso no 
jôzô shiken [Studies on lactic acid bacteria in miso. VI. Miso 
manufacturing employing “tane koji” (koji starter) including 
freeze-dried Pediococcus soyae and Streptococcus faecalis]. 
Shokuryo Kenkyujo Kenkyu Hokoku (Report of the Food 
Research Institute) No. 19. p. 110-20. March. [10 ref. Jap; 
eng]
• Summary: Note: This is the earliest document seen (Jan. 
2009) which mentions that Streptococcus bacteria are 
involved in the miso fermentation. Address: Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

885. Manabe, Masaru; Matsuura, Shinji; Nakano, Masahiro. 
1965. Tane kôji ni kansuru kenkyû. XII. Mokuhai ga 
kôjikin hôshi seibun ni oyobosu eikyô ni tsuite (2) [Studies 
on “tane-koji” (koji starter). XII. Effects of tree ashes on 
spore components (2)]. Shokuryo Kenkyujo Kenkyu Hokoku 
(Report of the Food Research Institute) No. 19. p. 156-60. 
March. [9 ref. Jap; eng]
• Summary: The last report showed that the addition of 
tree ashes to rice prior to making koji starter increases the 
durability of the koji starter spores.
 When tree ashes are added, the decrease in the water 
contents of the spores does not take place immediately after 
the production of the koji starter spores, but it becomes 
apparent after storage of the spores for a few months. The 
structure of the spores is such that water can easily evaporate 
from them under such conditions, resulting in a signifi cant 
decrease of moisture level during storage.
 In addition, some components of the spores, especially 
protein nitrogen and formol nitrogen, were reduced during 
storage to a fairly signifi cant extent by the addition of tree 
ashes. This indicates a reduction in the general metabolic 
activity of the spores, which makes them more durable. 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

886. Ohta, Teruo; Kamada, Hidemoto; Ebine, Hideo; 
Ramachandra Rao, T.N. 1965. Indo-san mame rui o genryô 
to suru hakkô shokuhin no seizô. II. Teishokuen miso no 
seizô [Manufacturing fermented foods from Indian pulses. II. 
Manufacturing low-salt miso]. Shokuryo Kenkyujo Kenkyu 
Hokoku (Report of the Food Research Institute) No. 19. p. 
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141-46. March. [5 ref. Jap; eng]
• Summary: Seven varieties of Indian pulses were tested; 
Bengal gram gave the best low-salt miso. All pulses must 
be dehulled. The ratio of dehulled pulses to rice (which was 
made into koji) was 2 to 1. Address: 1-3. Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan; 4. Central 
Food Technological Research Inst., Mysore-2, India.

887. 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 
Agriculture, Seoul National Univ., Suweon, Korea.

888. 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.

889. Hesseltine, C.W. 1965. A millennium of fungi, food, 
and fermentation. Mycologia 57(2):149-97. March/April. [38 
ref]
• Summary:  A landmark, widely cited work on indigenous 
fermented foods. Interestingly, it makes no mention of 
amazake, or kanjang (Korean soy sauce). Contents: Tempeh. 
Ragi. Sufu (describes process, mentions pehtzes and the 
mold Actinomucor elegans NRRL 3104).
 Color photos (sent by Dr. Clifford Hesseltine) show: 
(1) Luxuriant growth of Actinomucor elegans mold on some 
skewered cubes of tofu in an incubator; on the top row are 
uninoculated cubes. (2) Cubes of sufu (fermented tofu) in 
their fi nal form after removal from brine.
 Thamnidium (meat tenderizer and fl avor enhancer from 
the mold Thamnidium elegans). Miso. Shoyu (incl. tamari. 
“In China, shoyu is more of the tamari type, that is, more 
soybeans are used and less wheat,...”). Tea fungus. Ang-kak 
(red fermented rice [red rice koji], p. 179-81). Advantages of 
fermenting foods. The future of food fermentations.
 The glossary gives brief descriptions of aga-koji, 
akakoji, amylo process, anchu, angkak, angkhak, ang-quac, 
anka, ankak, arack, arak, arrack, atsumandie, awamori, 
bagoong, bakhar, beni-koji, benikoji, braga, brem, busa, 
chao, ch’au yau (Chinese name for shoyu), chee-fan (a type 
of Chinese cheese or sufu), chiang (Chinese equivalent 
of miso), chicha, Chinese cheese (sufu), Chinese red rice 
(ang-kak), chiu-chu (Chinese yeast), chiu-niang (Chinese 
term for koji), chou [ch’ü; qu] (Chinese equivalent of koji), 
dahi, dawadawa (made from African locust bean–Parkia 
fi licoidea; soy is not mentioned), dhokla, dosai, fermentation 
of citron, fermented fi sh, fermentation of maize, fermented 
minchin (wheat gluten), fermented soybeans (“a Chinese 
food prepared from small black soybeans.” See A.K. Smith 
1961 [fermented black soybeans]), fi sh paste, fi sh sauce, fi sh 
soy, fu-yu, fu-yue, fuyu (see sufu [fermented tofu] for all 
3), ginger beer plant, grib, hamanatto, hon-fan [fermented 
tofu], hongo, hung-chu, idli, injera, jamin-bang, java yeast, 
jotkal, kaffi r beer, kanji, katsuobushi, katyk, kefi r, ketjap, 
kimchi, kishk, kisselo mleko, koji, kombucha (tea fungus 
fermentation), kome-miso, kuban, kumiss, kumys, kushik, 
kushuk, kvass, kwass, kyoku-shi, lao-chao, leben, lebeny, 
levain of khasia, levain of sikkin, lontjom (ontjom), magou, 
mahewu, maize fermentation of the maoris, mazun, medusen 
tee, meen, meitauza, meju (fermented soybeans of Korea), 
mén, mien (Chinese yeast), mirin, mish, miso, moromi, 
mugi miso, murcha, nappi, nata, natto, ngapi, nuoc-mam, 
nukamiso, ontjom, patis, paw tsay, peh-khak, pehtze, 
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peujeum, peyem, poi, prahoc, pulque, raggi, ragi, ranu, red 
pepper sauce, red rice, red sufu, sajur asin, saraimandie, 
sekihan [rice cooked with azuki beans; not fermented], shiro 
koji, shottsuru, shoyou, sho-yu, shoyu, soja japonais (shoyu), 
sonti (a rice beer wine of India), South African fermented 
corn, soy, soybean cheese [fermented tofu], soy sauce, 
sufu, su fu [both fermented tofu], sweet fl our paste, taette, 
tahuli, tahuri [both “Philippine fermented soybean curd”], 
takuwan, tamari, tane koji, tao-cho [taotjo], taokoan [pressed 
or fi rm tofu, not fermented], tao dji (see taotjo {sic}), tao-si 
([fermented black soybeans]; see Handbook of Philippine 
Agriculture. 1939. p. 132-43), tao-tjung, tao-yu, taotjo, 
tapej, tape ketan, tape ketella, tarhana, tea beer, tea cider, 
tea fungus, teekwass, teeschwamm, tempe, tempeh, tempeh 
bongkrek, tempeh kedelee, thamnidium, thumba, tibi, tien 
mien chang [chiang], tojo (“Philippine name for soybean 
curd”), tokua (“Philippine name for soybean curd”), torani, 
tosufu, toyo, trassi, tsue fan, tuwak, uri, u-t-iat, wunder pilz, 
yen-tsai.
 Note 1. This is the earliest document seen (Oct. 2011) 
that mentions Actinomucor elegans in connection with sufu 
[fermented tofu]. In 1966 Hesseltine describes it as the best 
mold for use in making this fermented food.
 Note 2. This is the earliest English-language document 
seen (Oct. 2011) that uses the terms “fuyu” or “fu-yue” or 
“chao” to refer to fermented tofu.
 Note 3. By the mid- to late-1960s, macrobiotic 
companies in the USA were importing barley miso from 
Japan and labeling it “Mugi Miso.”
 Photos show: (0) Clifford W. Hesseltine (portrait). (1-3) 
Rhizopus oligosporus mold, used to make tempeh (3 views). 
(4) Skewered cubes of sufu in an incubator, with one skewer 
of uninoculated tofu cubes and three rows of tofu inoculated 
with Actinomucor elegans showing luxuriant growth of 
mold. (5) Cubes of Chinese cheese [fermented tofu] removed 
from brine. (6) Dilution plate of tane koji showing different 
types of Aspergillus oryzae. Address: Northern Regional 
Research Lab., Peoria, Illinois.

890. Hesseltine, C.W. 1965. A millennium of fungi, food, 
and fermentation: Ang-kak (Document part). Mycologia 
57(2):149-97. March/April. See p. 179-81, 184-85. [4 ref]
• Summary: “Ang-kak, or red-rice, is a product made by 
fermenting rice with certain strains of Monascus purpureus 
Went. Our culture, NRRL 2897, used to carry on this 
fermentation was isolated from a sample of ang-kak bought 
in the Manila market in the Philippines.
 “Ang-kak is used for coloring various foods including 
fi sh and Chinese cheese, and for manufacturing red wine in 
the Orient. It is used in China, Taiwan, and the Philippines, 
and presumably in many other countries of the Orient. It is 
stated also to impart fl avor. The most recent authoritative 
account of this product and its fermentation is by Palo, 
Vidal-Adeva and Maceda (1961) at the Philippine National 

Institute of Science and Technology. According to them, it 
is known under the following names: red rice, Chinese red 
rice, ang-kak, ankak, anka, ang-quac, beni-koji, and aga-koji. 
Church (1920) points out that strains of this mold may be 
isolated from many sources but only certain ones are suitable 
for the fermentation. They must produce a dark red growth 
on the rice, but also must form the pigment throughout the 
rice kernels, and must do this at low enough moisture levels 
to allow the individual grains to remain separate from one 
another.”
 A long paragraph then describes how to prepare ang-kak 
on a laboratory scale. “After drying, ang-kak can be ground 
into a fl our and used to color various foods mentioned 
above.” It contains two pigments: monoascorubrin (red) and 
monascofl avin (yellow).
 The glossary mentions synonyms for ang-kak: aga-koji 
[aka-koji], akakoji (Red rice in Formosa), angkak (Chinese 
red rice), angkhak, ang-quac, anka, ankak, beni-koji, 
benikoji, Chinese red rice (ang-kak), red rice (used to make 
red sufu [= red fermented tofu]). Address: Northern Regional 
Research Lab., Peoria, Illinois.

891. 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:   Address: Shimane Prefectural Industrial 
Research Lab. (Shimane-ken Kôgyô Shikenjô), Koshihara-
chô, Matsue-shi.

892. Kim, Ze-Uook. 1965. [Studies on peptides during 
soybean koji preparation. I. Formation of peptides during 
soybean koji preparation]. J. of the Korean Agricultural 
Chemical Society 6:79-87. [Kor]*
• Summary: The contents of insoluble protein nitrogen, 
water soluble protein nitrogen, and peptides’ nitrogen were 
determined from samples which were taken in 7½ hour 
intervals during soybean koji preparation to study changes 
in soybean protein. The contents of total nitrogen and 
amino nitrogen were measured for the fractions resulting 
from molecular sieving by using Dowex 50 having various 
cross linkages for peptides from soybean-koji extracts. The 
following results were obtained:
 (1) The contents of the insoluble protein nitrogen and 
peptides’ nitrogen are fairly constant at the earlier stage. 
The insoluble protein decreased and peptides’ nitrogen 
increased markedly as mycelia grew. The rates of decrease 
and increase, respectively, lowered at later stages after 
sporulation. The contents of water soluble protein are also 
constant at the earlier stage, until the covering of mycelia 
over the koji, after which they are increased until the stage of 
sporulation, then decreased at the later stage.
 (2) The amount of peptides’ nitrogen in each fraction 
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obtained by the molecular sieving was almost constant at 
the earlier stage. The values in fractions of X-16, X-12, X-8, 
X-4 and X-2 increased considerably together as mycelia 
grew. Then the values in the fractions almost plateaued after 
sporulation, when the effl uent fraction showed markedly 
increased values throughout mycelia growth. Address: 
College of Agriculture, Seoul National Univ., Suweon, 
Korea.

893. 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.

894. Brandemuhl, William. 1965. Soybean utilization in 
Japan: Figures (Document part). San Francisco, California. 
xxii + 478 p. Unpublished manuscript. 28 cm. [189 ref]
• Summary: 1. Black soybeans from Japan’s Tanba region 
and American Harosoy soybeans. 2. Soybeans growing on 
a dike. 3. Soybean plants drying on rack. 4. Soybean plants 

drying just prior to harvesting. 5. Soybean plants drying just 
prior to harvesting. 6. Soybean harvester. 7. Depodding rack 
and pod fi lled stalk. 8. Depodding soybeans. 9. Entrance 
to the Red Chinese Trade Fair held in Tokyo, during April, 
1964. 10. One of the agricultural exhibits at the Chinese 
Trade Fair (corn and soybeans). 11. Soybeans and soybean 
plants exhibited at the Chinese Trade Fair. 12. Soybeans and 
other bean products that Red China is capable of exporting 
(exhibition at the Red Chinese Trade Fair). 13. Soybeans 
on display at retail store. 14. Soybeans on display at retail 
store. 15. Barge unloading soybeans at oil mill. 16. Barge 
unloading soybeans at oil mill. 17 Soybean tank receiver at 
oil mill. 18. Multi-spout soybean feeder at barge side. 19. An 
oil gift assortment.
 20. Selling oil at a small oil retail shop. 21. Dispensing 
oil. 22. Selection of oil at oil retail shop (notice birds in 
cage at right). 23. Vegetable oil displayed with petroleum 
products. 24. Vegetable oil displayed with petroleum 
products. 25. Bottling facilities at oil wholesaler’s. 26. 
Bottling facilities at oil wholesaler’s. 27. Prepackaged oil 
products displayed at wholesaler’s. 28. Seafood fried in 
soybean oil. 29. Selling soybean oil fried products. 30. 
Temperature controlled fryer. 31. At a chicken farm. 32. 
Handling 20 kilograms bags of chicken feed. 33. Soybean 
meal on top of other components of mixed feed prior to 
hand mixing. 34. Bag fastener for mixed feeds packed at 
wholesaler. 35. Fermenting agent for bakery (contains equal 
quantities of soybean fl our, yeast, and water). 36. Silk worms 
eating mulberry leaves. 37. Silk worms eating soybean 
protein mixed with mulberry leaves. 38. Tofu. 39. Soybean 
grinder.
 40. Soybean grinder. 41. Soybean grinder. 42. Open 
pit live steam cooker. 43. Open pit wood-stoked cooker. 
44. Okara tank and press. 45. Outdated okara press. 46. 
Tonyu [soymilk] receiving tanks (precipitation tanks). 
47. Removing water from precipitating curd. 48. Pressing 
tofu with stone weights. 49. Yakidofu. 50. Yakidofu being 
dippered into a shaping box. 51. Mechanical press for 
pressing yakidofu. 52. Cutting yakidofu. 53. Roasting 
yakidofu. 54. Kinugoshi tofu. 55. Aburaage. 56. Aburaage 
prior to being deep fried. 57. Frying sushiage, a product 
similar to aburaage. 58. Frying aburaage. 59. Hirosu: left 
front; atsuage: right front; sushiage: left rear; aburaage: 
center rear.
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the word “Hirosu” to refer to 
Kyoto-style deep-fried tofu treasure balls.
 Note 2. This is the earliest English-language document 
seen (April 2013) contains the word atsuage or the word 
sushiage; they refers to types of deep-fried tofu.
 60. Okara for use as cattle feed. 61. Okara for food use. 
62. Overall view of production portion of tofu plant. 63. Tofu 
peddler. 64. Tofu on display. 65. Bagged tofu. 66. Miso-shiru 
soup. 67. Dengaku (yakidofu covered with miso and placed 
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over low heat). 68. Aburaage formed as a bag with rice 
inside. 69. Yudofu, Japan’s most famous but not often eaten 
tofu dish. 70. Yudofu. 71. Miso. 72. Fermentation starting 
material (rice inoculated with bacteria). 73. The fi rst step in 
making home miso. 74. Mashing soybeans for home miso. 
75. Rice koji being used for home produced miso. 76. Salt 
being added to soybean and koji for the making of home 
miso. 77. Mixing home miso components. 78. Mixing home 
miso components. 79. Freshly made home miso.
 80. Home miso after one year natural fermentation. 81. 
Koji maker. 82. Koji fi lled boxes. 83. Autoclave for steaming 
soybeans. 84. Koji mixed with salt. 85. Wooden vat for miso 
fermentation. 86. Weights for pressing miso. 87. Removing 
miso from fermentation vat. 88. Mixing and grinding miso. 
89. Degraining [grinding] miso. 90. Miso on display. 91. 
Miso packing and sealing instrument. 92. Packing miso in 
a plastic bag. 93. Beef and rice miso preserver. 94. Seafood 
and rice miso preserver. 95. Receiving soybean meal at 
shoyu factory. 96. Saline solution for shoyu production. 
97. Fermenting moromi. 98. Equipment used for bubbling 
moromi. 99. Temperature control of moromi.
 100. New moromi. 101. Moromi which has fermented 
nearly one year. 102. Hydraulic press for pressing moromi. 
103. Running moromi into fi lter cloth. 104. Filter cloth 
containing moromi. 105. Raw shoyu storage tank. 106. 
Open press for previously pressed moromi. 107. Opening 
moromi fi lter cloth. 108. Removing shoyu kasu (shoyu 
presscake) from fi lter cloth. 109. Bagging shoyu kasu for 
sale as cattle food. 110. Quick method shoyu kasu. 111. 
Shoyu sterilization instrument. 113. Shoyu bottler. 114. 
Bottling shoyu by hand. 115. High speed labeling. 116. Hand 
labeling. 117. Preparing sauce for shipment. 118. Shoyu cold 
sauce. 119. Filling plastic bottles with shoyu for use in box 
lunches.
 120. Broiled chicken coated with shoyu. 121. Fish 
marinated in shoyu. 122. Fish baked with shoyu. 123. Grilled 
eels basted with shoyu. 124. Daitokuji natto (look like raisins 
spread on a sheet of paper). 
 125. Cooker for steaming soybeans for natto. 126. 
Pressurized container for inoculating soybeans. 127. 
Inoculating soybeans for natto. 128. Traditional method of 
packing natto. 129. Traditional method of packing natto. 
130. Incubation rack and traditional packages of natto. 131. 
Packaging inoculated soybeans prior to incubation. 132. 
Packaging inoculated soybeans prior to incubation. 133. 
Inoculated soybeans in recently introduced containers. 134. 
Natto incubation room. 135. Natto on display at egg shop.
 136. Overall view of frozen tofu factory. 137. 
Precipitation containers for frozen tofu tonyu. 138. 
Smoothing frozen tofu curd. 139. Frozen tofu curd fl owing 
into shaping box.
 140. Shaping box for frozen tofu curd equipped with 
sheet metal guide. 141. Removing formed frozen tofu curd 
from sink. 142. Cutting formed curd into freezing size. 143. 

Sized curd in -20ºC freezer. 144. Sized curd in -5ºC degree 
freezer. 145. Defrosting frozen tofu. 146. Removing frozen 
tofu curd from centrifuge. 147. Inspecting frozen tofu curd 
for dryness. 148. Drying frozen tofu. 149. Grinding frozen 
tofu into marketable size. 150. Packing frozen tofu. 151. 
Frozen tofu on display. 152. Cooked frozen tofu displayed in 
food shop. 153. Cooked frozen tofu mixed with vegetables. 
154. Packing kinako. 155. Kinako on display. 156. Covering 
pounded rice cake [mochi] with kinako. 157. Yuba. 158. 
Yuba hanging on rack above tonyu tank. 159. Lifting yuba 
from tonyu tank.
 160. Fresh yuba. 161. Rolling fresh yuba into marketable 
form. 162. Combining fresh yuba with vegetables. 163. 
Rolling dry yuba. 164. Yuba on display. 165. Shoyu vats 
at tsukudani factory. 166. Tsukudani cooker. 167. Cooling 
tsukudani. 168. Nimame being marketed. 169. Nimame with 
shoyu and shrimp. 170. Nimame with shrimp. 171. Selling 
nimame. 172. Nimame as served. 173. Hamanatto. 174. Sun 
drying Hamanatto. 175. Close-up of sun-dried Hamanatto. 
176. Pressing Hamanatto. 177. Grading Hamanatto. 178. 
Hamanatto on display. 179. Edamame.
 180. Sprouting soybeans. 181. Sprouting soybean 
covered with straw. 182. Close-up of sprouting soybeans. 
183. Sprouting soybeans. 184. Wetting down sprouting 
soybeans. 185. Soybean sprouts. 186. Mappe sprouts 
[Note 2. “Mappe” is not a Japanese word; mappe beans are 
imported from Burma]. 187. Soybean roasting oven. 188. 
Roasting soybeans. 189. Soybeans and seaweed. 190. Black 
soybeans in pounded rice cake [mochi].
 Map of Japan. Address: San Francisco, California.

895. David-Perez, Enriqueta. comp. and ed. 1965. Recipes of 
the Philippines. Philippines: Published by the author. Printed 
by Capitol Publishing House, Inc. (Quezon City). 86 + [14] 
p. Illust. No index. 22 cm.
• Summary: This is an expanded edition of the author’s 
1953 book of the same title. Almost all the recipes in this 
book have Filipino names, with no English translation of 
those names. A surprisingly large number contain soyfoods 
(See Glossary at end). Misu is “a paste made of fermented 
rice and soy beans” [miso]. Tajure is “fermented soy beans, 
caked” (fermented tofu). Tausi is “fermented soy beans” 
[fermented black soybeans or fermented black soybeans with 
salt]. Tokua is “soy bean curd” (tofu). Toyo is Filipino-style 
soy sauce.
 Soy-related recipes include: Chicken pastel (with toyo, 
p. 26). Arroz caldo with chicken (with 3 tbsp. patis or toyo, 
p. 45). Bañgus en tocho–2 (with 2 tbsp. each tajure and tausi, 
and 1 cake tokua, cut into pieces 3/4 inch long and 1/8 inch 
wide, p. 54). Bañgus in soy sauce (with 2 tbsp. soy sauce, 
p. 54). Bulanglang–1 (with 1 cup tokua, cubed and fried, p. 
57). Burong isda (with 1 tbsp. angkak–fermented red rice, 
p. 59). Escabecheng apahap (with 4 pieces tokua, p. 71). 
Escabeche–Macao style (with 3 tbsp. toyo sauce, p. 71).
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 Kari-karing pata (with ground toasted peanuts or peanut 
butter, p. 79). Lumpia labong (with 5 bean cakes–tokua, p. 
83). Lumpia sauce (with ½ cup toyo sauce, p. 84). Lumpia 
with peanuts (with 2 squares tokua–diced, 2 tbsp. toyo–soy 
sauce, and 1 cup ground peanuts, p. 85). Lumpia with ubod–
2 (with 2 cakes tokua, and toyo to taste, p. 87). Misu-tomato 
sauce (with 2 tbsp. misu–soy bean paste, p. 92). Pancit 
“luglug” (with ½ cup soy bean cake–tokua–cut into small 
cubes, p. 97). Umba (with 2 tbsp. toyo and 1 heaping tbsp. 
tausi, p. 118). Pastillas de mani (with 1 can ground peanuts, 
p. 133).
 On the page facing p. 186 is a full page ad for Suki Soy 
Sauce, made by the Philippine Shoyu Co., Liloan, Cebu, 
Philippines. It is “Pure and fully aged.”
 Seven unnumbered pages later is a full-page ad for “Aji-
no-Moto super seasoning... The purest vetsin ever.”
 A glossary at the end contains brief defi nitions of 
uncommon ingredients. Defi nitions of the soy-related 
ingredients above are taken from this glossary. Angkak is 
“red-colored grains of rice used as coloring for fermented 
fi sh.”
 Note: On the title page is printed “10th printing–1965” 
but no original publication date is given. Address: 
Philippines.

896. Li, Shih-chen. comp. 1965. Pen-ts’ao kang-mu 
[Collected essentials of herbs and trees. Illustrated 
compendium of pharmacopoeia with commentaries]. Hong 
Kong: Commercial Press. [Chi]*
• Summary: This 1965 edition of the classical work 
incorporates the following works on plants by earlier authors, 
now largely unpreserved, which were cited extensively by 
Schafer (1977) in his chapter: Chen, Ch’üan. Yao hsing pên 
ts’ao.
 Ch’en, Ts-ang-ch’i. Pên ts’ao shih i.
 Hsiao, Ping. Ssu sheng pên ts’ao.
 Li, Hsün. Hai yao pên ts’ao.
 Meng, Shen. Shih liao pên ts’ao.
 Su, Kung. T’ang pên ts’ao chu.
 Sun, Ssu-mo. Ch’ien chin shih chih.

897. Portrait photo of William Brandemuhl, American 
soyfoods pioneer in Japan. 1965. Japan.
• Summary:  William Brandemuhl was a pioneer in studying 
and writing about soyfoods in Japan after World War II. 
His magnum opus, “Soybean Utilization in Japan” was 
completed in 1965. According to Tomoko Brandemuhl this 
black-and-white photograph (4½ by 6½ inches) was taken in 
late 1965, shortly after the book was completed
 This photo was sent to Soyinfo Center in Oct. 2012 by 
Tomoko Brandemuhl (Stratford, Connecticut), his wife.

898. 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 
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.

899. 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]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

900. Kamada, Hidemoto; Ebine, Hideo; Nakano, Masahiro; 
Chiba, Akira. 1966. [Effect of manufacturing method on 
the properties of shoyu koji]. Shokuryo Kenkyujo Kenkyu 
Hokoku (Report of the Food Research Institute) No. 21. p. 
141-44. Jan. [3 ref. Jap; eng]
• Summary: Reprinted from Nihon Shokuhin Kogyo Gakkai 
Shi 12(6):242-45 (1965). Address: Food Research Inst., 
Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

901. Nakano, Masahiro; Matsuura, Shingo; Okada, Tsuneko. 
1966. [On the distribution of enzymatic activities of koji-
mold strains. I. On the amylase and proteinase]. Shokuryo 
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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.

902. 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.

903. 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.

904. 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 
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.

905. Hesseltine, C.W.; Shotwell, Odette L.; Ellis, J.J.; 
Stubblefi eld, R.D. 1966. Afl atoxin formation by Aspergillus 
fl avus. Bacteriological Reviews 30(4):795-805. Dec. [39 ref]
• Summary: Introduction. Fungi producing afl atoxins and 
other toxins of A. fl avus. Natural occurrence of afl atoxin. 
Factors affecting afl atoxin formation in nature. Production 
of afl atoxin in culture. Afl atoxin studies at the Northern 
Regional Research Laboratory.
 The occurrence of mycotoxins has been known for 
several decades. In 1913 Alsberg and Black of the USDA 
studied the biochemistry of toxins of certain molds isolated 
from corn meal. Penicillium puberulum was found to 
produce penicillic acid which was toxic. Interest in afl atoxins 
arose after the death of a large number of young turkeys 
in Great Britain in 1960. At least 4 afl atoxins are known to 
exist, produced by certain strains of Aspergillus fl avus Link, 
A. parasiticus Speare, and Penicillium puberulum Bainier.

“Aspergillus oryzae and its near relatives are widely 
used in the preparation of koji for such food fermentations 
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as shoyu (soy sauce), miso, black beans [fermented black 
soybeans], and sake” (p. 802). A. oryzae is a close relative 
of A. fl avus; they are distinguished on the basis of minor 
morphological characteristics. Afl atoxin has been found on 
only two commercial commodities: Peanuts and cottonseed 
cake. Although A. fl avus can be made to grow on soybeans, 
none of the strains produced much afl atoxin regardless of the 
conditions. Afl atoxins have not been found in commercial 
soyfoods produced by Aspergillus oryzae.
 The authors obtained very low toxin production (0.03 
micrograms/milliliter) on pearled soybeans (Hawkeye 
variety) using a strain of Aspergillus fl avus.
 Note: This is the 2nd earliest document seen (Nov. 
2020) that uses the word “afl atoxins” in connection with 
soybeans. But a world class microbiologist demonstrates that 
afl atoxins do not form on soybeans or fermented soyfoods, 
such as shoyu, miso, and fermented black soybeans. Address: 
Northern Regional Research Lab., Peoria, Illinois.

906. Schenk, E.G.; Naundorf, G. 1966. Lexikon der 
tropischen, subtropischen und mediterranen Nahrungs- 
und Genussmittel [Dictionary of tropical, subtropical, and 
Mediterranean foods and delicacies]. Herford, Germany: 
Nicolaische Verlagsbuchhandlung Herford. xiv + 199 p. 
Foreword by H. Kraut. MD honoris causa. Index. 21 cm. 
Series: Manualia Nicolai 1. [200* ref. Ger]
• Summary: Pages 70-71, under Japanische Nagrungsmittel 
(after Mayerhofer and Pirquet 1926) give a list of Japanese 
foods in no apparent order, with the Japanese name followed 
by a translation of that name into German. Included in the 
long list are the Japanese words:
 Akamiso, braunes Miso, Sojapräparat
 Miso, Sojapräparat
 Shiromiso, weises miso, Sojapräparat
 Tofukasu [okara], Pressrückstand von der 
Tofudarstellung
 Daizu, Sojabohne
 Fu (Kingyo-fu), trockene, wabige Mehlspeise
 Fu (Kirifu) [dried wheat gluten], Mehlspeise aus 
Weizenkleber
 Korimochi [frozen and dried rice cake], Reiskuchen, 
gefroren und dann getrochnet.
 Ame [malt extract], eine Art Malzextract
 Mirin, Likör
 “Aburage [tofu fried in vegetable oil], in Pfl anzelöl 
gekochter Tofu
 “Natto, Bohnenkäse
 Tofu, Sojatopfen
 Tonyu, Sojamilch
 azuki [small red beans], kleine roten Bohnen
 Fu (Kwansen-fu), leichte Mehlspeise
 Kinako, Sojabohnenmehl, geröstet
 Amasake, unvergorener Sake
 Umeboshi, in Salzwasser eingelegte

 Koritofu [dried frozen tofu], gefrorener und getrockneter 
Tofu
 Midzuame [soft ame = rice syrup], weiche Ame, 
(Malzextrakt)
 Shoyu, Sojasauce
 Yuba–eine Bohnenspeise.
 Plus many types of sea vegetables such as Konbu, Nori, 
Hijiki, Kanten, Wakame, etc.
 On pages 140-42 the following terms are each defi ned in 
2 to 20 lines in German: Soja [soya], Sojabohne [soybeans], 
Sojabohnenkäse [soy cheese or tofu], Sojabohnenmehl 
[soybean meal], Sojabohnenöl [soybean oil], Sojakäse 
[fermented soy cheese], Sojamilch [soymilk], Soja-
Nahrungsmittel [soyfoods]: Koji, Miso, Tofu, Nato [sic, 
natto], kondensierte Soja-Milch [condensed soymilk], 
Japanische Verarbeitungen [Japanese processed foods: 
Japanische Soja-Sauce Shoju (Shoyu), Miso, Tofu], Soja-
Nahrungsmittel, javanische [Javanese] soyfoods: Tao-Hoe, 
Tempeh, Ketjap, Tao-Tjiong [a term, and perhaps a product, 
between doujiang and tao-tjo, Indonesian-style miso], 
Sojatunken, Soja-Verarbeitungen: Sojamilch, Bohnenkäse, 
Teoufou (China), Tofu (Japan), Dan Phu (Vietnam), Natto 
(Japan), Tao-tehe (China).–Bohnenbrei Miso (Japan), Tao-
tjiung (doujiang, China).–Sojasauce: Shogu [sic, Shoyu] 
(Japan), Tsiang-Yeou, Tao-yu (China), Ketjap (Java), Tuong 
(Vietnam).–Gärmittel: Kiut see (Japan). Then a table shows 
the nutritional composition of 8 of these foods.
 Note 1. This is the earliest German-language document 
seen (Dec. 2020) that uses the word Sojabohnenkäse 
(“soybean cheese”) to refer to tofu.
 Note 2. This book contains more than its fair share 
of errors and could be better organized. Address: 1. Prof., 
Doctor of Medicine with Postdoctoral Qualifi cation, Doctor 
of Philosophy in Natural Sciences (Prof. Dr. medicinae 
habilitatus, Dr. philosophiae naturalis (Laurensberg ueber 
Aachen, Germany); Professor, Doctor of Natural Sciences 
with Postdoctoral Qualifi cation (Professor Doctor rerum 
naturalium habilitatus).

907. 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 
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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.

908. 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.

909. Yokotsuka, Tamotsu; Sasaki, M.; Kikuchi, T.; Asao, 
Y.; Nobuhara, A. 1967. Kôji-kin no seisan-butsu ni kansuru 
kenkyû. I. Hôsan tane kôji-kin no seisan suru shû toshite 
keikô seibun ni tsuite [Studies on the compounds produced 
by molds. I. Fluorescent compounds produced by Japanese 
industrial molds]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 41(1):32-38. Jan. 
[22 ref. Jap; eng]
• Summary: Shows the absence of afl atoxins in Japanese 
fermented foods such as shoyu and miso–based on extracts 
of 60 strains of molds.
 Note: This is the 3rd earliest document seen (Nov. 2020) 
that uses the word “afl atoxins” in connection with soybeans. 

Address: Central Research Inst., Kikkoman Shoyu Co. Ltd., 
Noda Inst. for Scientifi c Research, Noda-shi, Chiba-ken, 
Japan.

910. Kato, Hiroshi; Yoshii, Hisao. 1967. Shôyu-chû no taien-
sei kôbo no zôshoku sokushin busshitsu ni kansuru kenkyû. 
I. Kôji-jiru ni taisuru shôyu no hosoku kôka [Studies on 
growth promoting substances in soy sauce for osmophilic 
yeasts. I. Effects of soy sauce as a koji extract supplement 
on yeast growth]. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 45(3):191-96. March. [16 ref. Jap; eng]
Address: Inst. of Food Technology, Aichi prefecture, 
Nagoya, Japan.

911. Sasaki, Masaoki; Kikuchi, T.; Asao, Y.; Yokotsuka, 
T. 1967. Kôji-kin no seisan-butsu ni kansuru kenkyû. 
II. Hôsan tane kôji-kin no seisan suru shû toshite keikô 
seibun ni tsuite (2) [Studies on the compounds produced by 
molds. II. Fluorescent compounds produced by Japanese 
industrial molds (2)]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 41(4):154-58. April. 
[8 ref. Jap; eng]
• Summary: Probably shows absence of afl atoxins in 
Japanese fermented foods. Three fl uorescent compounds, 
all of which were presumed to be pyrazine derivatives, were 
newly isolated from the culture of Aspergillus sojae X-1. 
Each of these compounds gave the Rf value resembling 
that of Afl atoxin B-1 in some solvent system of thin-layer 
chromatography.
 Note: This is the 4th earliest document seen (Nov. 2020) 
that uses the word “afl atoxins” in connection with soybeans. 
Address: Central Research Inst., Kikkoman Shoyu Co. Ltd., 
Noda Inst. for Scientifi c Research, Noda-shi, Chiba-ken, 
Japan.

912. Hesseltine, C.W.; Wang, Hwa L. 1967. Traditional 
fermented foods. Biotechnology and Bioengineering 
9(3):275-88. July. [8 ref]
• Summary: Contents: Summary. Introduction. Fish 
fermentations. Soybean and peanut fermentations: Koji, 
shoyu, miso, hamanatto, natto, ontjom, sufu, tempeh. 
Discussion: Advantages of preparing foods by fermentation. 
Address: Northern Regional Research Lab., Peoria, Illinois.

913. 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 
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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.

914. Ishigami, Yuzo; Ishikawa, H.; Takezuru, H.; Ueda, R. 
1967. Shôyu kôji no seizô katei ni okeru kakushu bisei-butsu 
no kyodô ni kansuru kenkyû. II. Kakushu bisei-butsu no 
zôshoku, taisha ni oyobosu baichi shoki suibun genryô no 
eikyô [Studies on changes in microfl ora and its metabolism 
during the process of making koji in soy sauce brewing. II. 
Effects of initial moisture content of media on the growth 
and metabolism of some organisms]. Hakko Kogaku Zasshi 
(J. of Fermentation Technology) 45(11):1003-08. Nov. [10 
ref. Jap; eng]
Address: 1-2. Higashimaru Shoyu Co., Ltd., Tatsuno, Hyogo 
prefecture; 3. Dep. of Fermentation Technology, Faculty of 
Engineering, Osaka Univ., Higashinoda, Osaka.

915. Ishigami, Yuzo; Ishikawa, H.; Tsujimura, T.; Ueda, R. 
1967. Shôyu kôji no seizô katei ni okeru kakushu bisei-butsu 
no kyodô ni kansuru kenkyû. III. Kakushu bisei-butsu no 
zôshoku, taisha ni oyobosu baiyô ondo no eikyô [Studies 
on changes in microfl ora and its metabolism during the 
process of making koji in soy sauce brewing. III. Effects 
of cultural temperatures on the growth and metabolism of 
some organisms]. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 45(11):1009-14. Nov. [9 ref. Jap; eng]
Address: 1-2. Higashimaru Shoyu Co., Ltd., Tatsuno, Hyogo 
prefecture; 3. Dep. of Fermentation Technology, Faculty of 
Engineering, Osaka Univ., Higashinoda, Osaka.

916. Ishigami, Yuzo; Ishikawa, H.; Tsujimura, T.; Ueda, R. 
1967. Shôyu kôji no seizô katei ni okeru kakushu bisei-butsu 
no kyodô ni kansuru kenkyû. IV. Kakushu bisei-butsu no 
zôshoku, taisha ni oyobosu baiyô skikomi haigô wariai no 
eikyô [Studies on changes in microfl ora and its metabolism 
during the process of making koji in soy sauce brewing. IV. 
The effects of the ratio of defatted soybeans to roasted wheat 
on the growth and metabolism of some organisms]. Hakko 
Kogaku Zasshi (J. of Fermentation Technology) 45(11):1015-
22. Nov. [6 ref. Jap; eng]
Address: 1-2. Higashimaru Shoyu Co., Ltd., Tatsuno, Hyogo 
prefecture; 3. Dep. of Fermentation Technology, Faculty of 
Engineering, Osaka Univ., Higashinoda, Osaka, Japan.

917. 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.

918. Murakami, Hideya; Takase, S.; Ishii, T. 1967. Non-
productivity of afl atoxin by Japanese industrial strains 
of Aspergillus. I. Production of fl uorescent substances in 
agar slant and shaking cultures. J. of General and Applied 
Microbiology (Tokyo) 13(4):323-34. Dec. [14 ref. Eng]
• Summary: “Two hundred and fourteen strains of the 
Aspergillus were cultured both in agar slants and in a liquid 
medium by shaking, and the productivity of afl atoxins was 
studied, respectively, by observation of the fl uorescence 
of the medium and by fl uorometry and thin-layer 
chromatography, using the afl atoxin-producing strain ATCC 
15517 as a control.” None of the resulting products were 
afl atoxins. “However, the fact does exist that certain strains 
belonging to the Aspergillus fl avus-oryzae group or the A. 
fl avus group produce afl atoxins...”
 “Materials and methods–Microorganisms: We used 214 
strains including 176 strains of the yellow-green-spored 
Aspergillus and 38 strains of the other Aspergillus. All of 
the formers were isolated or collected in our institute during 
1904 to 1965, consisting of 100 strains for Sake brewing, 32 
strains for Miso brewing and 44 strains for Shoyu brewing. 
Among the latter 38 strains, 16 strains were those used for 
manufacturing Shôchû (Japanese distilled liquor) and the 
remainings [sic, rest] were non-industrial strains received 
from the Institute of Applied Microbiology, University of 
Tokyo. Afl atoxin-producing ATCC 15517 was sent from the 
National Institute of Health, Tokyo, and used as a control.” 
Address: Research Inst. of Brewing, Tokyo.

919. Yokotsuka, Tamotsu. 1967. [Toxic substances produced 
by molds and nonproductivity of afl atoxin by Japanese koji-
molds]. Chomi Kagaku (Seasoning Science) 14:23-37. [Jap]*
Address: Kikkoman.

920. 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 
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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.

921. Nakano, Masahiro. ed. 1967. Hakkô shokuhin 
[Fermented foods]. Tokyo: Korin Shoin. 244 p. See esp. p. 

81-101. [Jap]
• Summary: Includes sections on soymilk yogurt (cultured 
with Lactobacillus bulgaricus) and nyu fu [fermented tofu].
 Chapter 6, Nyu fu [fermented tofu] notes that this is an 
ancient food that came from China and Taiwan, but has never 
become a part of Japanese cuisine. In the United States (and 
in English) it is known as “Soybean cheese” and “Vegetable 
cheese,” while in China it is known as “Nyufu” as well as 
Chaw taufu, Sufu, Funyu, etc.
 6.1.2–Places of production and varieties: Nyufu is made 
mainly in the middle to southern four coastal provinces 
of China. These include (pinyin / Wade-Giles): Jejiang / 
Chekiang (Jap: Sekkô), Jiangsu / Kiangsu (Jap: Kôso), 
Fujian / Fukien (Jap: Fukken), Guangdong / Kwangtung 
(Jap: Kanton). A lot of Nyufu is also made in Taiwan, which 
is located off the coast of Fujian province.
 Since nyufu has been produced for a long time over a 
vast area, there are many varieties. A study conducted in the 
1920s found the varieties shown in chart 6.1 in the Shanghai 
market (Shanghai is in Jiangsu province near the mouth of 
the Yangtze River).
 (1) Pickled without mold on the tofu. (i) Jianning-dofu: 
Drain then dry the tofu, add salt, and pickle in jiang or the 
residue / dregs left after making soy sauce.
 (ii) Doufuru: Drain then dry the tofu. Sprinkle it with 
salt then pickle it in koji.
 (2) Culture mold on small cubes of tofu until a fragrant 
white mycelium surrounds each cube, then pickle.
 (iii) Jiangrufu: Pickle in jiang or the residue / dregs left 
after making soy sauce.
 (iv). Honjiang rufu [red jiang fermented tofu]: Pickle in 
a mixture of red rice / angkak (a red koji made by growing 
Monascus mold on rice) and the residue / dregs left after 
making soy sauce.
 (v) Zaorufu: Pickle in sake lees.
 (vi) Hongrufu: Pickle in red sake lees.
 (vii) Jiujia rufu: Pickle in white sake / daku-shu, like 
unrefi ned sake (doburoku).
 (viii) Xiangrufu (fragrant rufu): Pickle in jiang with 
olive leaves, fragrant mushrooms, etc.
 Dr. Masahiro Nakano was born in 1907. Address: 
National Food Research Inst., Tokyo.

922. Nelson, John H.; Richardson, Gary H. 1967. Molds in 
fl avor production. In: Henry J. Peppler, ed. 1967. Microbial 
Technology. New York: Reinhold Publishing Corp. x + 454 
p. See p. 82-106. [17 soy ref]
• Summary: In this chapter is a section titled “Flavor 
production by molds in Oriental foods” (p. 94-103) with the 
following contents: Background, mold species utilized in 
Oriental foods (Aspergillus oryzae, Actinomucor or Mucor 
species, Rhizopus species, koji culture production, tane 
koji), shoyu (soy sauce) production, miso (soybean paste) 
production, sufu (Chinese cheese) production, tempeh 
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production, ragi production, ang-kak (red rice) production.
 Introduction to chapter (“Mold-ripened cheese was 
shipped to Rome from southern France a early as 250 A.D.” 
“Sufu, or Chinese cheese, is produced on a limited scale in 
Formosa [Taiwan]. Research has laid the foundations for 
large-scale production of tempeh, an Indonesian fermented 
soybean food).
 Mold-ripened cheese: Background (This type of cheese 
was fi rst made in France during the Roman era. The name 
“Roquefort” fi rst appeared in the year 1070. Roquefort is a 
mold-ripened cheese made from the milk of female sheep 
{ewes}. The trade association of Roquefort makers is the 
Société de Roquefort manufacturers), species utilized for 
fl avor production, characteristics of blue cheese fl avor, 
production of mold-ripened cheese, a typical blue cheese 
manufacturing process. Production of blue cheese fl avor 
by submerged culture techniques: Preparation of inoculum, 
fl avor development, process modifi cations.
 There are many “cheese varieties in which typical fl avor 
development is principally dependent upon the internal 
and/or external growth of mold. Blue (Bleu, Blue-veined), 
Gorgonzola, Stilton, Wensleydale, Gammelost, Nu-World, 
Camembert, Neufchatel, Mycella, Niva and Brie are 
produced in many nations...” But Roquefort is made only in 
France.
 Note: Roquefort (sometimes spelled Rochefort in 
English) “together with Bleu d’Auvergne, Stilton and 
Gorgonzola is one of the world’s best-known blue cheeses. 
Though similar cheeses are produced elsewhere, European 
law dictates that only those cheeses aged in the natural 
Combalou caves of Roquefort-sur-Soulzon may bear 
the name Roquefort, as it is a recognised geographical 
indication, or has a protected designation of origin.”
 In 1411 Charles VI granted a monopoly for the ripening 
of the cheese to the people of Roquefort-sur-Soulzon as they 
had been doing for centuries.
 “In 1925, the cheese was the recipient of France’s 
fi rst Appellation d’Origine Contrôlée when regulations 
controlling its production and naming were fi rst defi ned. 
In 1961, in a landmark ruling that removed imitation, the 
Tribunal de Grande Instance at Millau decreed that although 
the method for the manufacture of the cheese could be 
followed across the south of France, only those whose 
ripening occurred in the natural caves of Mont Combalou 
in Roquefort-sur-Soulzon were permitted to bear the 
name Roquefort” (Source: Wikipedia at Roquefort, Oct. 
2011). Address: Dairyland Food Laboratories, Waukesha, 
Wisconsin.

923. 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 
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 
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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 
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.

924. Ebine, Hideo; Nakano, M.; Kuroha, I. 1968. Eiyô 
kyôka miso no kenkyû. VI. Mechionin no tenka jiki to seihin 
ni oyobosu eikyô [On the manufacture of enriched miso. 
VI. Effects of added methionine on the quality of miso]. 
Shokuryo Kenkyujo Kenkyu Hokoku (Report of the Food 
Research Institute) No. 23. p. 5-8. Feb. [10 ref. Jap; eng]
• Summary: The lysine content of rice or barley miso is 
comparatively high, whereas the content of sulfur-containing 
amino acids and tryptophan is low. DL-methionine was 
added to unripened miso at the level of 0.2–3% at the time 
the cooked soybeans were mixed with salted rice koji and 
ordinary salt. It was allowed to ferment at room temperature 
for a month and then at 30ºC for 3 weeks. During the 
fermentation, much of the added methionine was lost, 
accompanied by an off-fl avor, probably due to the activity of 
microorganisms in the miso. This drawback was improved 
by pasteurization of miso to which DL-methionine had 
been added–after it had ripened adequately. Address: Food 
Research Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

925. Murakami, Hideya; Takase, S.; Kuwabara, K. 1968. 
Non-productivity of afl atoxin by Japanese industrial strains 
of Aspergillus. II. Production of fl uorescent substances in 
rice koji and their identifi cation by absorption spectrum. J. 
of General and Applied Microbiology (Tokyo) 14(1):97-110. 
March. [8 ref. Eng]
• Summary: Fluorescent spots produced by various strains 

of Aspergillus mold were classifi ed into nine patterns, but 
none of these had the same ultraviolet absorption spectrum 
as that of afl atoxin. The preparation of rice koji is described. 
Address: Research Inst. of Brewing, 2-6 Takinogawa, Kita-
ku, Tokyo.

926. Nakano, Masahiro; Ohta, Teruo. 1968. [On the surface 
culture of koji-molds. I. Method of mold pellicle formation]. 
Shokuryo Sogo Kenkyujo Kenkyu Hokoku (Report of the 
National Food Research Institute) No. 23. p. 184-87. March. 
[5 ref. Jap; eng]
• Summary: Reprinted from Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 62(3):326-29 (1967). 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

927. 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.

928. Nakano, Masahiro; Ohta, Teruo. 1968. [On the surface 
culture of koji-molds. III. Mixed cultures of different strains 
of molds (1)]. Shokuryo Sogo Kenkyujo Kenkyu Hokoku 
(Report of the National Food Research Institute) No. 23. p. 
192-99. March. [18 ref. Jap; eng]
• Summary: Reprinted from Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 62(6):639-46 (1967). 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

929. Nakano, Masahiro; Ohta, Teruo. 1968. [On the surface 
culture of koji-molds. III. Mixed cultures of different strains 
of molds (2)]. Shokuryo Sogo Kenkyujo Kenkyu Hokoku 
(Report of the National Food Research Institute) No. 23. p. 
200-03. March. [Jap; eng]
• Summary: Reprinted from Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 62(7):743-46 (1967). 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

930. 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 
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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.

931. Manabe, Masaru; Matsuura, S.; Nakano, M. 1968. 
Hakkô shokuhin-chû no keiko seibun ni kansuru kenkyû. 
I. Kôji-kin no seisan suru kurorohorumu kayô-sei keiko 
busshitsu ni tsuite [Studies on the fl uorescent compounds 
in fermented foods. I. Chloroform soluble fl uorescent 
compounds produced by koji molds]. Nippon Shokuhin 
Kogyo Gakkaishi (J. of Food Science and Technology) 
15(8):341-46. [15 ref. Jap; eng]
• Summary: An early study showing the absence of 
afl atoxins in Japanese fermented foods. Address: Food 
Research Inst., Ministry of Agriculture & Forestry, Koto-ku, 
Tokyo.

932. Murakami, Hideya; Sagawa, H.; Takase, S. 1968. Non-
productivity of afl atoxin by Japanese industrial strains of 
Aspergillus. III. Common characteristics of the afl atoxin-
producing strains. J. of General and Applied Microbiology 
(Tokyo) 14(3):251-62. Sept. [13 ref. Eng]
• Summary: The following mycological characteristics were 
found to be most common in afl atoxin-producing strains of 
Aspergillus: (1) Color of conidial heads is green even in old 
cultures; (2) The reverse side of the colony is wrinkled and 
colored; (3) The following are present–sclerotia, globose to 
subglobose vesicles, biserate stigmata, and conidiophores 
with roughened walls; (4) High productivity of pigment, total 
acid, and kojic acid; (5) Low ability to brown rice koji or to 
produce deferriferrichromes.
 Sixteen mold strains were selected from 160 industrial 
strains as mycologically similar to the so-called afl atoxin 
strains. Their afl atoxin productivity together with the 
productivity of 13 afl atoxin strains was investigated using the 
same methods described in parts I and II. It was found that 
all of the industrial strains and four of the 13 afl atoxin strains 
did NOT produce afl atoxin.
 Most of the afl atoxin strains used in these experiments 

were sent from the Northern Utilization Research and 
Development Division, Peoria, Illinois, USA; most had 
been proved to produce afl atoxin by the duckling assay. 
“Rice kojis were made using 10 g of polished rice in 100 
ml fl asks.” On p. 255, two photos show the oval-shaped 
vesicles of afl atoxin strains, and an illustration shows 
chromatographic patterns of 29 afl atoxin-producing strains. 
Table 3 (p. 260) lists the morphological characteristics of 
16 industrial afl atoxin strains, including details on the color 
of the old slant culture, vesicles, conidia, and colony. Table 
4 (p. 261) lists physiological characteristics of 16 industrial 
afl atoxin strains, including details on the pigments, total 
acid, kojic acid, rice-koji (browning, and DF-value), relative 
intensity of fl uorescence (blue, or green), and pattern of 
TLC (thin-layer chromatograms). Address: Research Inst. of 
Brewing, Tokyo.

933. 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).

934. Hahn, Emily. 1968. Recipes: The cooking of China. 
New York, NY: Time-Life Books. 119 p. Illust. (many color 
photos). Index. 23 cm. Series: Foods of the World. Revised 
ed. 1973, 1980, 1981. [1 ref]
• Summary: A recipe for “Shua-yang-jou–Mongolian fi re pot 
(rinsed lamb)” (p. 28-29) calls for “1 tablespoon fermented 
red bean curd, mashed.”
 Note: This is the earliest English-language document 
seen (Oct. 2011) that contains the term “red bean curd” or 
that uses the term “fermented red bean curd” (or “fermented 
red beancurd”) to refer to red fermented tofu.
 The excellent “Guide to ingredients used in Chinese 
cooking” (p. 115-19) is identical to that found in the larger 
companion volume, The Cooking of China (Hahn 1968, p. 
198-99). Address: Author, lives in England with her husband.

935. Hesseltine, C.W.; Wang, H.L. 1969. Oriental fermented 
foods made from soybeans. USDA Agricultural Research 
Service. ARS-74-50. p. 45-52. Feb. Proceedings of the Ninth 
Dry Bean Research Conference.
• Summary: Contents: Introduction. Koji. Shoyu or 
soy sauce. Miso. Hamanatto. Sufu. Tempeh. Natto. Idli. 
Conclusion. Flow sheets (without quantities of ingredients) 
show the basic process used in making the following foods: 
shoyu, miso, hamanatto, sufu (fermented tofu), and tempeh.
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 A photo taken in Aug. 1948 shows a miso plant in 
Tokyo, Japan, with large wooden vats in the foreground. A 
part of this plant was destroyed during World War II.
 Note: No mention is made if using soybeans in idli, nor 
is there a fl ow sheet showing the process for making idli. 
Address: Northern Utilization Research and Development 
Div., USDA, Peoria, Illinois.

936. Manabe, Masaru; Matsuura, Shinji; Nakano, Masahiro. 
1969. [Studies on the fl uorescent compounds in fermented 
foods. I. Chloroform-soluble fl uorescent compounds 
produced by koji molds]. Shokuryo Kenkyujo Kenkyu 
Hokoku (Report of the Food Research Institute) No. 24. p. 
154-59. March. [15 ref. Jap; eng]
• Summary: “The afl atoxin-producing ability of molds 
was examined on 136 strains used in fermented food 
industries in Japan and on 76 strains stocked in the Food 
Research Institute... Since the substances giving such 
[varied fl uorescent] spots differed clearly from afl atoxins in 
their ultraviolet absorption spectra and in their solubility in 
hexane, it was concluded that no afl atoxin was produced by 
the molds examined.”
 Reprinted from Nihon Shokuhin Kogyo Gakkai Shi 
(J. of Food Science and Technology) 15(8):341-46 (1968). 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan. Note: Dr. Nakano is presently at Dep. of 
Agriculture, Meiji Univ., Kawasaki, Kanagawa prefecture.

937. Kim, Z.U.; Cho, M.J.; Kim, S.S. 1969. [Studies on the 
preparation of improved soysauce kojis]. J. of the Korean 
Agricultural Chemical Society 11:35-41. April. [Kor]*
• Summary: In order to determine the proper ratio of wheat 
to soybean in soysauce koji so that it is suited to the Korean 
people’s taste, sensory evaluation for the soysauces made 
from soysauce kojis with the various above-mentioned ratios 
and analysis of chemical components through the brewing 
period of six months was carried out. The results are as 
follows:
 (1) The specifi c gravity of all the soysauce increased 
gradually as the time passed and had maximum values in two 
months, with nearly constant values thereafter. Concerning 
soybean / wheat ratio, generally the higher soybean/wheat 
ratio, the lower the observed specifi c gravity. However, when 
the ratio was above 10 to 6, the specifi c gravity was similar.
 (2) The solid material in all of the soysauces increased 
in the earlier stage, and there were no signifi cant differences 
among the treatments. However, the soysauces without 
wheat had a slightly lower content.
 (3) The less amount of wheat as raw material, the 
higher the content of total nitrogen was. The content of total 
nitrogen in every ratio of raw material increased as the mash 
aged.
 (4) The amino-nitrogen levels were found to have 
similar tendencies to total nitrogen levels.

 (5) The reducing sugar content was higher in the 
soysauces with more wheat and increased rapidly, up to the 
maximum level, in two months. Then, the higher the wheat 
/ soybean ratio was, the slower the decrease of the observed 
sugar content.
 (6) The maximum total acidity observed was in the 
soysauces with a soybean / wheat ratio of 4 to 6, and 
increased similarly in all the soysauces throughout the 
period.
 (7) According to the sensory evaluation, the short (2-3 
months) fermented soysauces showed the best taste when 
soybean / wheat ratio was 10 to 8 and 10 to 6 if diluted. In 
long (4-6 months) fermented soysauces, it was 10 to 6 and 
10 to 4 diluted. Address: Seoul Agricultural College, Seoul, 
Korea.

938. Time. 1969. Cancer: A clue from under the eaves. 93:81. 
May 9.
• Summary: This article discusses the work of Dr. David 
Seel, who has studied 919 cases of stomach cancer at the 
Presbyterian Medical Center in Chonju, South Korea. He 
thinks the culprit “may be a mold used in the preparation of a 
favorite Oriental delicacy, soya paste.”
 He explained that each winter, almost every Korean 
household makes “loaves of soybean mash” [meju, soybean 
koji, used to make Korean soy sauce and soya paste] and 
stores them in a cool, dark place, often under the eaves, 
where they become moldy. By early spring, a mycelium of 
black or gray mold covers the loaves. The Koreans scrape 
off this mold, then immerse the loaves in brine for a month. 
Finally, they pour off the black liquid, which is soy sauce, 
and “make the debris left in the crock into a stiff soya paste,” 
of which some Koreans consume as much as fi ve ounces a 
day.
 Dr. Seel believes the “soya-paste molds” might well 
be a cause of stomach cancer in South Korea. He suggests 
there may actually be two causes of the problem: “The 
most widely used mold is Aspergillus fl avus, some growths 
of which secrete substances called afl atoxins. For some 
animals, these are among the most powerful cancer-causing 
agents known. Moreover, says Seel, the stomach lining 
seems especially liable to damage, including cancer. Among 
Koreans who had both low vitamin A readings and a high 
consumption of soya paste, stomach cancer was twice as 
common as among other groups.” Afl atoxins have also been 
found in peanuts, which are consumed by Southern Negroes, 
among whom vitamin A defi ciency is known to be prevalent. 
A photo shows a person “immersing soya loaf [meju] in 
brine.”
 Note 1. For another perspective, see the SoyaScan Notes 
interview on this subject with Dr. C.W. Hesseltine (Feb. 
1981), an internationally recognized expert on afl atoxins.
 Note 2. This is the earliest English-language document 
seen (April 2021) that uses the term “soya paste” to refer to 
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miso, or to Korean-style miso.

939. Medical World News. 1969. Is the staff of Asian life the 
stuff of cancer? 10(20):12. May 16.
• Summary: This article (under the heading “Late News of 
the Week”) seems to be based, at least in part, on a report in 
Time magazine (9 May 1969, p. 66). Aspergillus fl avus is “a 
fungus often found in soya paste or soya sauce. These foods 
are prepared by molding [i.e. from meju]. Aspergillus fl avus 
produces toxic metabolites called afl atoxins, apparently 
the most potent carcinogenic substances ever discovered.” 
Research on stomach cancer patients in Korea seems to 
support the theory that low intakes of vitamin A or a vitamin 
A defi ciency may open the way to stomach cancer if the diet 
is loaded with carcinogens. A Korean team led by American 
missionary doctors [incl. Dr. David J. Seel, associate director 
of the Presbyterian Medical Center in Chonju] examined the 
socioeconomic, clinical, and dietary histories of 70 stomach 
cancer patients and 70 controls, matched by age and sex. “A 
striking fi nding was that the average daily intake of vitamin 
A for the control group was around 3,331 International Units, 
but for the cancer patients, only 2,853. ‘The typical Korean 
stomach cancer patient is apt to be a farmer with poor 
education, at the lowest income level,’ reports Dr. Seel. For 
the poor Korean farmer, soya loaves [meju] are a staple. The 
loaves are prepared each winter from a bean mash and stored 
for molding in a cool, dark place, often under the eaves of 
the farmer’s house.
 “Should the American with exotic tastes limit his 
horizons to avoid carcinogenic intake? A physician attending 
the meeting assured MWN [Medical World News] that 
Occidentals who are Chinese and Japanese restaurant buffs 
have nothing to worry about, since they are probably fully 
protected by the quantities of vitamin A in Western diets.”

940. 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]
Address: Food Research Inst., Aichi prefecture, Nishi-ku, 
Nagoya, Japan.

941. 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.

942. Watanabe, Tokuji. 1969. Industrial production of 
soybean foods in Japan. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
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: 
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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.

943. Misumi, Kan. 1969. Tsukemono daigaku [The great 
teaching on pickles]. Tokyo: Bungeisha. 266 p. Illust. No 
index. 22 cm. [Jap]
• Summary: This book contains many excellent photos and 
recipes. Contents: Pickles and health. Then 25 chapters 
on various types of pickles. Chapter 10 is umeboshi (salt 
plums). Chapter 15 is koji pickles. Chapter 16 is miso pickles 
and sand pickles (suna-zuke). Address: Bungei hakase, 
Tokyo.

944. Zycha, H.; Siepmann, R.; Linneman, G. 1969. 
Mucorales. Eine Beschreibung aller Gattungen und Arten 
dieser Pilzgruppe [The Mucorales. A description of all genera 
and species of this group of molds]. West Germany: Verlag 
von J. Cramer. viii + 355 p. See p. 74-84. Illust. Index. 25 
cm. [809* ref. Ger]
• Summary: Within the Mucorales, and within the family 
Mucoraceae, are a number of genera that are important 
to fermented soyfoods: I. Mucor. VI. Actinomucor. IX. 
Rhizopus.
 The genus Rhizopus was named by Ehrenberg in 
1820 (Nova Acta Acad. Leop. 10, 1, 198). The following 
species of Rhizopus mold are discussed in detail, with 
a short bibliography of previous names for some, and 
some are illustrated with exquisite line drawings: 1. 
Rhizopus homothallicus. 2. Rhizopus sexualis. 3. Rhizopus 
microsporus. 4. Rhizopus circinans. 5. Rhizopus echinatus. 
6. Rhizopus oligosporus (named by Went & Prinsen Geerligs 
1895; In 1907 Saito named it R. tamari and found it in 
Japanese Soja-Koji). 7. Rhizopus arrhizus (4 illust. from 
Zycha 1935). 8. Rhizopus cohnii. 9. Rhizopus oryzae. 10. 
Rhizopus nigricans (6 illust. from Zycha 1935). Address: 1-2. 
Biologische Bundesanstalt fuer Land- und Forstwirtschaft, 
Inst. fuer Forstpfl anzenkrankheiten, Kassler Str. 22, D-351 
Hann. Muenden, West Germany.

945. Centre de Documentation Internationale des Industries 
Utilisatrices de Produits Agricoles (CDIUPA). 1970--. 
IALINE (Industries Agro-Alimentaires en Ligne) base de 
données [IALINE (Food and Agricultural Industries On-
Line) database]. 1, avenue des Olympiades–91300 Massy, 
France. [271542 ref. Fre]
• Summary: This is the world’s best database for French-
language publications related to food and nutrition. It fi rst 
became available for use in Jan. 1970, and that is also the 
date of the earliest record in the database. It is produced by 
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the Center for International Documentation on Industrial 
Utilization of Agricultural Products (CDIUPA), founded 
in 1965 by the French Ministry of Agriculture. CDIUPA is 
administered by APRIA (Association pour la Promotion 
Industrie Agricole), which is a member of the International 
Commission of Agricultural and Food Industries.
 The current contents of the database is published in 
a monthly journal titled “Industries Agro-Alimentaires: 
Bibliographie Internationale,” which began under that title in 
Jan. 1983. It was preceded by Bibliographie Internationale 
des Industries Agro-Alimentaires. Bulletin Bibliographique 
(published from Jan. 1967 to Dec. 1982). In the monthly 
journal, the citations are grouped under 6 broad headings: 
1. General (with 8 subcategories). 2. Agro-food industries 
(industries agroalimentaires; with 17 subcategories; Many 
documents on soyfoods are cited in subcategory N titled 
“Protéines d’origine animale, végétale, microbiologique, 
algues et levures aliments”). 3. Fermentation industries (with 
6 subcategories). 4. Food microbiology. 5. Food toxicology. 
6. Utilization and adding value to agricultural and food-
industry by-products. Biotechnology. The journal contains 3 
indexes: Subject index. Index of sources (periodicals [with 
journal names written out in full], acts of congress, books, 
theses). Author index.
 Information related to soyfoods is likely to be 
found under the following headings in the subject index: 
Aspergillus oryzae; Farine de soja (incl. soy fl our, and 
roasted soy fl our or kinako); Huile de soja (soy oil); Koji; 
Lait de soja (soymilk); Miso; Nato (incl. natto); Produit à 
base de soja (incl. dawa-dawa, kinema, soy cheese [western 
style], fermented black soybeans / Hamanatto, soynuts, soy 
ice cream, soy yogurt, thua-nao, yuba), Protéine de soja (soy 
protein products); Protéine de soja, Produit extrudé (extruded 
soy products); Protéines d’origine animale, végétale; Sauce 
de soja (soy sauce); Soja (incl. green vegetable soybeans); 
Soja, germe (soy sprouts); Sufu (fermented tofu); Tempeh; 
Tofu. Address: Massy, France. Phone: (1) 69.20.97.38.

946. Ebine, Hideo; Ito, Hiroshi. 1970. Hijôsha jinzô mai 
no seikôji to miso genryô to shite no hyôka [Evaluation 
of artifi cial rice by extrusion cooker as a raw material for 
making miso]. Shokuryo Kenkyujo Kenkyu Hokoku (Report 
of the Food Research Institute) No. 25. p. 136-39. Feb. 
Reprinted from Miso no Kagaku to Gijutsu No. 170, p. 1-3 
(1969). [10 ref. Jap; eng]
• Summary: “Employing a specially designed extrusion 
cooker equipped with a dice or a draw plate to cut the dough 
compressed under high pressure with a screw driven by an 
electric motor, two kinds of wheat fl ours were cooked and 
moulded into grain-like shape for making koji. Thus cooked 
and moulded ‘artifi cial rice’ was inoculated with the spores 
of Aspergillus oryzae when cooled down to 30ºC to be 
incubated for making koji.
 “The fi nished koji was subjected to hydrolysis test in 

water at 55ºC and then to miso preparation on a small scale. 
Although the number of living cells showed a slight increase 
in making dough, 10 or less living bacteria per one gram 
were counted in the ‘artifi cial rice’, indicating satisfactory 
effect of cooking. The counting of the mold inoculated and 
the bacteria contaminated in one gram of the resultant koji 
were, respectively, 109 and 103 or less.
 “The hydrolyzing test of koji gave an almost satisfactory 
result. The koji was easily solubilized in water resulting 
in an increase of the Brix hydrometer degree, although 
the level of reducing sugar was not so high as expected 
from it. The ‘artifi cial rice’ was also solubilized rapidly in 
fermented miso resulting in rather soft consistency without 
residues of the moulded rice and heavier taste than that of 
rice miso, although there was no fl avor of soysauce obtained 
from soybeans and wheat. The ripening seemed to proceed 
more rapidly than rice miso.” Address: Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan (Norinsho 
Shokuryo Kenkyujo).

947. Gray, William D. 1970. The use of fungi as food and in 
food processing. CRC Critical Reviews in Food Technology 
1(2):225-329. May. (Chemical Rubber Co. Press, Cleveland, 
Ohio). [348* ref]
• Summary: The section titled “Oriental fungus-processed 
foods (p. 263)” discusses: Broad differences between 
fermentation processes in the Occident and Orient, miso, 
shoyu, Hamanatto, tempeh, ang-khak, ontjom, sufu, 
meitauza, ketjap, katsuobushi, and other fungus-fermented 
foods: Chee-fan (a type of sufu), fermented minchin (wheat 
gluten), fermented soybean prepared from black soybeans in 
China (fermented black soybeans), tao-cho, tao-si, and taotjo 
(the last 3 foods made from soybeans). Address: Dep. of 
Botany, Southern Illinois Univ., Carbondale, Illinois.

948. Erewhon Trading Co., Inc. 1970. Traditional foods: 
Importers, processors, distributors. Wholesale catalogue 
addition. Boston, Massachusetts. 5 p. July 1.
• Summary: On the cover is the silhouette of three heads 
of grain on the plant, by a Japanese crest. “As of July 1st., 
we will be set-up in our new warehouse... All orders that 
are to be picked-up, will be from 33 Farnsworth Street, 
South Boston, Massachusetts. The new phone number for 
wholesale information and offi ces is (617-542-1358). Please 
continue to direct all correspondence and payments to 342 
Newbury Street, Boston, Massachusetts 02115.” Prices are 
given for each item.
 New products include: Soybeans in 100 lb ($26.00), 50 
lb, 25 lb, 10 lb, and 1 lb quantities. Kome Miso (Made with 
rice. It is younger and contains less salt than other Miso’s. 
Used more as a delicacy; 44 lb ($24.50), 2 lb, 1 lb). Koji rice, 
imported from Japan, will be available soon. Address: 342 
Newbury Street, Boston, Massachusetts 02115.
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949. Wang, Hwa L.; Hesseltine, Clifford W. 1970. Sufu and 
lao-chao. J. of Agricultural and Food Chemistry 18(4):572-
75. July/Aug. [8 ref]
• Summary:  Sufu is fermented tofu. Synonyms include 
tosufu, fu-su, fu-ru [furu], toe-fu-ru [tofu-ru, doufu-ru], tou-
fu-ru, teou-fu-ru, fu-ju, fu-yu [fuyu], and foo-yue.
 Describes in detail how to make sufu on a small scale. 
Figure 1, “Flowsheet [fl ow sheet] for the production of sufu, 
shows the three basic steps: (1) Preparation of soybean milk 
and soybean curd. (2) Molding. (3) Brining and aging.
 When red rice and soy mash are added, “the fi nal 
product is known as red sufu or hon-fang.” When fermented 
rice mash or a large amount of rice wine are added to the 
brine, the fi nal product has a more alcoholic fragrance and 
“is known as tsui-fang or tsue-fan, which means drunk sufu. 
The addition of hot pepper to the brine would make hot 
sufu.” (3) Changes in soluble nitrogen and free amino acids 
in fermented tofu during aging; both increase rapidly during 
the fi rst 10 days of the fermentation, then the rate of increase 
slows.
 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the terms “hon-fang” or “tsui-
fang” or “drunk sufu” or “hot sufu” to refer to fermented 
tofu.
 Lao-chao is a fermented rice product. Address: Northern 
Regional Research Lab., Peoria, Illinois.

950. Baens-Arcega, L. 1970. Sauce manufacture. Process 
Biochemistry 5(10):50-51, 56. Oct. [13 ref]
• Summary: Discusses the manufacture of fi sh sauce and 
soy sauce in the Philippines. Soy sauce is known among the 
Chinese as ‘Ch’au yau’ (drawing oil) or ‘pak yau’ (white oil), 
and its production, which used to be a household art, made 
Kwantung [Guangdong] province famous all over China.”
 The process for making fermented soy sauce is 
described in detail. Photos show: (1) Brine fermentation 
tanks at Hoc Guan Co., Philippines. (2) A stock of koji trays 
fi lled with koji “in sterilised moulding chambers at Silver 
Swan Manufacturing Co., Philippines. (3) Steam cooking of 
soya beans for manufacture of soya sauce at the Hoc Guan 
factory, Philippines. Address: Director, Biological Research 
Center, National Inst. of Science and Technology, Manila, 
Philippines.

951. Crane, Paul S.; Rhee, S.U.; Seel, D.J. 1970. Experience 
with 1,079 cases of cancer of the stomach seen in Korea 
from 1962 to 1968. American J. of Surgery 120(6):747-51. 
Dec. [14 ref]
• Summary: This case-control study shows a very high 
incidence of stomach cancer when compared with other 
forms of cancer seen in a rural Korean mission hospital. 
Consumption of miso soup or miso (“soya paste” [doenjang]) 
was associated with increased risk of stomach cancer. “The 
fact that Aspergillus fl avus is found in soya bean cakes 

[meju] raises the possibility that afl atoxins produced by this 
mold which grows on the soya cakes (from which soya bean 
paste is made) may be a possible etiologic factor in the high 
incidence of stomach cancer seen in 1,079 patients with 
stomach cancer in a 130 bed hospital in the seven year period 
from 1962 through 1968 in Southwest Korea.”
 66.5% or 717 of the patients with stomach cancer were 
farmers. “Koreans with stomach cancer seem to ingest 
signifi cantly larger amounts of soya bean paste than persons 
of the same age and sex without stomach cancer.” Soya 
sauce intake was also studied.
 Note 1. Dr. Clifford W. Hesseltine, a world-famous 
mycologist at the Northern Regional Research Laboratory 
(Peoria, Illinois) published his fi rst study on afl atoxins 
in 1966. In 1984 he published the defi nitive paper on the 
subject, in both English and Japanese Nihon Shoyu Kenkyujo 
Zasshi (J. of Japan Soy Sauce Research Inst.) 10(3):69-
92. He showed that afl atoxins are not produced during the 
process of making soy sauce or miso in Japan.
 Note 2. On 25 Nov. 1983 Dr. Clifford W. Hesseltine of 
the USDA’s Northern Regional Research Center (NRRC, 
Peoria, Illinois) received the award of the Third Class of 
the Order of the Rising Sun from the Emperor of Japan in 
recognition of the meritorious services he has rendered: 
proving the safety of Japan’s traditional fermented foods, etc.
 Note 3. This is the earliest soy-related document seen 
that mentions a “case-control study.” “A case-control study 
is a type of observational study in which two existing groups 
differing in outcome are identifi ed and compared on the 
basis of some supposed causal attribute. Case-control studies 
are often used to identify factors that may contribute to a 
medical condition by comparing subjects who have that 
condition/disease (the “cases”) with patients who do not 
have the condition/disease but are otherwise similar (the 
“controls”). They require fewer resources but provide less 
evidence for causal inference than a randomized controlled 
trial” (Source: Wikipedia, May 2017).
 Concerning observational study designs, see also: Case 
control vs. cohort; prospective cohort; retrospective cohort.
 “OR” stands for “odds ratio” which is a measure of 
association between an exposure and an outcome. The OR 
represents the odds that an outcome will occur given a 
particular exposure, compared to the odds of the outcome 
occurring in the absence of that exposure.
 “RR” stands for relative risk. In statistics and 
epidemiology, relative risk or risk ratio (RR) is the ratio 
of the probability of an event occurring (for example, 
developing a disease, being injured) in an exposed group to 
the probability of the event occurring in a comparison, non-
exposed group. Address: 1. M.D., Nashville, Tennessee; 2-3. 
M.D., Chonju, Korea.

952. Cho, C.H.; Lee, W.J. 1970. Microbiological studies 
of Korean native soy sauce fermentation: A study of the 
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microfl ora of fermented Korean meju loaves. Applied 
Biological Chemistry 13:35-42. [Eng; Kor]*
• Summary: “Five samples of Korean native Maeju 
(fermented soy-bean mash) loaves which were collected 
each from Kyunggi, Chungchung, Kangwon, Cholla 
and Kyungsang-Do were examined for their fermenting 
microorganisms. The results of taxonomic and ecological 
studies of fermentation microorganisms in these Maeju 
loaves were as the fellows. (1) The fungus fl ora grew only 
is the outer layer of Maeju loaves. Miscellaneous molds, 3 
species of Mucor, 2 species of Pericallium., one species each 
of Scopulariopsis and Aspergillus, were isolated...”

953. Lee, T.S.; Lee, S.K.; Shin, B.K. 1970. [Studies 
on the yeasts for the brewing of soy sauce. I. Isolation, 
identifi cation and classifi cation of the yeasts in soy sauce 
koji]. J. of the Korean Agricultural Chemical Society 13:97-
103. [Kor]*
Address: 2. Sampayo Soy Sauce Brewery, College of 
Agriculture, Chung Nam [Chungnam] Univ., Daejeon, 
Korea.

954. Park, K.I.; Kim, K.J. 1970. [Studies on the manufacture 
of Korean soy sauce]. Research Report, Central Industrial 
Research Institute 20:89-98. [10 ref. Kor; eng]*
Address: National Industrial Research Inst., Food Indust. 
Section, Tong Soong-dong, Chongro-ku, Seoul, South Korea.

955. Park, K.I.; Kim, K.J. 1970. [Studies on the manufacture 
of Korean soy sauce (part I)]. Research Report, Central 
Industrial Research Institute 20:56-62. *
Address: National Industrial Research Inst., Food Indust. 
Section, Tong Soong-dong, Chongro-ku, Seoul, South Korea.

956. Matsuura, Shinji. 1970. Afl atoxins and fermented foods 
in Japan. JARQ (Japan Agricultural Research Quarterly) 
5(1):46-51. [6 ref. Eng]
• Summary: No afl atoxins were detected in any samples of 
miso or shoyu examined. However, afl atoxin-like compounds 
were detected in about 30% of the koji molds examined, but 
these compounds differed from afl atoxins in their ultraviolet 
absorption spectra. Address: Chief, Lab. of Fermentation 
Technology, Fermentation Div., National Food Research 
Instute, Tokyo.

957. Manabe, Masaru; Matsuura, Shinji; Nakano, Masahiro. 
1971. Tane kôji ni kansuru kenkyû. XIII. Mokuhai ga bunsei 
hôshi seibun ni oyobosu eikyô ni tsuite (3) [Studies on “tane-
koji” (koji starter). XIII. Effects of tree ashes on conidial 
spore (Conidia) components (3)]. Shokuryo Kenkyujo 
Kenkyu Hokoku (Report of the Food Research Institute) No. 
26. p. 145-51. Feb. Reprinted from Nippon Nogei Kagaku 
Kaishi 43(1):844-50 (1969). [17 ref. Jap; eng]
• Summary: The addition of tree ashes to rice increases the 

durability of koji starter (tane koji) spores. The ashes caused 
the content of mannitol (a sugar) to increase by about 25%, 
and that of keto-acids to decrease by about 80%; the latter 
indicated a “reduction in the general metabolic activity of 
the spores.” These changes make the spores more durable. 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

958. Jose, Hirokazu; Sugimori, Tsunetake. 1971. [Studies 
on halotolerant lactic acid bacteria relating to soy sauce 
brewing. II. Effect of L-proline on halotolerance of 
Tetracoccus No. 100]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 49(4):302-12. April. [12 ref. Jap; 
eng]
• Summary: Tetracoccus No. 100 is a halotolerant lactic 
acid bacterium isolated from both soy koji and soy mash 
[moromi]. L-proline facilitates its halotolerance. Address: 
Kyoto Research Laboratories, Marukin Shoyu Co., Ltd., Uji, 
Kyoto, Japan.

959. 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.

960. Murakami, Hideya. 1971. Classifi cation of the koji 
mold. J. of General and Applied Microbiology (Tokyo) 
17(4):281-309. Aug. [40 ref. Eng]
• Summary: A taxonomical study of the genus Aspergillus 
was made centering on 403 strains of koji mold, with some 
other molds as reference. “Morphological, physiological, and 
cultural characteristics were compared, and 20 mycological 
characters of each strain were submitted to component 
analysis by a computer.” The following characters were 
selected as the most signifi cant keys for taxonomic 
differentiation: seriation of sterigmata, roughness of conidial 
walls, color of old cultures, diameter of conidia, and pink 
coloration of conidia in the anisaldehyde medium.
 As a result, all the strains were shown to belong to two 
different clusters: (1) The Aspergillus oryzae group. (2) The 
Aspergillus fl avus group.
 The koji molds were placed in the Aspergillus oryzae 
group including Aspergillus sojae Sakaguchi et Yamada, 
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A. tamarii Kita, A. oryzae (Ahlburg) Cohn, A. oryzae var. 
viride, var. nov., and A. oryzae var. brunneus, var. nov., and 
the strains other than koji mold were placed in the A. fl avus 
group including A. fl avus Link, A. parasiticus Speare, and A. 
toxicarius, sp. nov.
 Historical review: Among the innumerable kinds of 
fungi found in nature, some Aspergilli used widely for the 
manufacture of Japanese foods, such as Saké, Miso, Shoyu, 
Mirin, Amazake, and so on, have long been called koji 
molds.
 A brief defi nition / description of each of these foods is 
given.
 “Ahlburg, in 1876, isolated for the fi rst time a yellow-
white mold from koji for Saké making.” It was originally 
named Eurotium oryzae Ahlburg although it was renamed 
Aspergillus oryzae (Ahlburg) Cohn by Cohn in 1884, owing 
to its non-production of perithecia. Although Aspergillus 
oryzae was described in detail by Wehmer in 1895, it was not 
until the beginning of the 20th century that the koji mold was 
found to contain multiple kinds of microbes, when Takahashi 
in 1909 isolated many different molds from koji used in the 
manufacture of Saké, Miso, and Shoyu and found that all 
were varieties of Aspergillus oryzae. Address: Research Inst. 
of Brewing, Tax Administration Agency of Finance Ministry, 
Takinogawa 2-6, Kita-ku, Tokyo 114, Japan.

961. B.W. [Becky Wood]. 1971. Making miso in America. 
East West Journal 1(14):6.
• Summary: Contains a description with photos of how 
miso is made at Norio and Fujimoto, but without the details 
necessary to actually make miso on a commercial scale.
 Chico-San is developing a domestic miso which it 
hopes to offer commercially in the near future. Miso expert, 
Junsei Yamazaki, has tested and developed miso in Chico, 
California for the last seven years. Mr. Yamazaki has one 
batch which has been aging for a year. He hopes to market 
this batch in six months. Chico-San will expand its plant for 
large-scale production as the miso is perfected.
 “We called Erewhon to ask if they had plans for the 
production of miso and Bill Tara reported that there is a big 
and rapidly growing market for miso. But, he said, ideally 
miso should be made in a given area for consumption in that 
area.” Erewhon will introduce to the domestic market a yeast 
grain called koji, essential to the production of miso.
 There are currently two companies in the continental 
U.S. which produce miso on a commercial basis. One is 
located San Francisco and the other in Salt Lake City. 
Each produces rice miso made from white rice. The 
Norio Company has been located on the outskirts of San 
Francisco’s Japan-town, at 1532 Post Street, since the 
company started in 1919. The company is owned and solely 
operated by Mr. and Mrs. Minoru Arikawa and son.
 Fujimoto and Company, which originated in Oakland, 
California, moved to 302 South Fourth West, Salt Lake 

City, Utah, in 1945. Mr. Sekino heads the three-man plant. 
He speaks little English. Address: EWJ, P.O. Box 203, 
Prudential Center Station, Boston, Massachusetts 02199. 
$6.00 for 20 issues.

962. Chico-San Inc. 1971. The new rice is in... (Ad). East 
West Journal 1(20):19.
• Summary: “... roasted rice, whole-grain rice, rice 
cakes, new rice chips, rice cream, rice fl our, koko, yano, 
“yinnies,”... all brown... all Wehah.”
 Note: The “yinnies” (an organic grain-based candy or 
sweetener) were made from koji. Address: 1262 Humboldt 
Ave., Chico, California 95926.

963. Aihara, Cornellia. 1971. Macrobiotic child care. 
Macroguide No. 8. 41 p. (George Ohsawa Macrobiotic 
Foundation, 1544 Oak St., Oroville, CA 95965).
• Summary: Contents: What is macrobiotic? About the 
author (autobiographical). Two pages of photos of the 
Ohsawa and Aihara families. Macrobiotic child care. First 
solid foods for baby. Prenatal and postnatal care. How to be a 
beautiful and loved wife. Recipes for baby’s solid food. What 
is the Foundation? [GOMF].
 Pages 35-41 contain “Recipes for baby’s solid foods.” 
These include: Mochi made with rice fl our. Miso zoni (mochi 
in miso soup). Amasake (describes how to make amasake at 
home using either (A) 2 cups sweet brown rice, ¼ cup koji, 
and 4 cups water, or (B) 7 cups sweet brown rice fl our, 1 cup 
koji, and 8 cups boiling water).
 But where did Cornellia expect people to get koji?
 Letter (e-mail) from Peter Milbury who worked for 
Chico-San for many years. 2012. July 18. “I arrived in Chico 
around that time, and there were two sources of koji. Junsei 
Yamazaki was making koji as part of the Yinnies Syrup 
process. Also, we imported it directly from our supplier 
in Japan. It was not a popular item at that time, so it was 
probably a special order from Japan.”
 Note: “Yinnies” was an organic grain-based chewy 
candy or sweet syrup, made for Chico-San Inc. Address: 
California.

964. Pederson, Carl Severin. 1971. Microbiology of food 
fermentations. Westport, Connecticut: AVI Publishing Co. vi 
+ 283 p. Illust. Index. 24 cm. [22 soy ref]
• Summary: Chapter 11, “Nutritious fermented foods of 
the Orient” (p. 231-46) contains: Introduction. Soy sauce. 
Natto. Koji, ragi, and similar inocula. Miso. Sufu or Chinese 
cheese [fermented tofu]. Monosodium glutamate. Aroz 
fermentado of Ecuador. Tempeh (“Tan-chey, prepared in 
Thailand, is similar.” Includes bongkrek or tempeh bongkrek, 
ontjom, tapé ketella, peujeum, péyém. tapai, tapaj, tape 
ketan, minchin or wheat gluten prepared in North China by 
fermentation with molds, tao-si prepared in the Philippines, 
dawadawa made in West Africa by fermentation of the 
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African locust bean). Fish sauces (nuoc-mam, shottsuru, 
trassi-ikan, burong dalag). Taro.
 In Chapter 12, the section on “Glutamic acid 
(monosodium glutamate)” (p. 265-66) begins: “Glutamic 
acid as monosodium glutamate enhances the natural fl avor of 
many food substances. Monosodium glutamate, also known 
as ajinomoto, Chinese seasoning, MSG, Accent, Vetsin, Zest, 
and other names, apparently was fi rst recognized in China. 
Fermented soybean curd was observed to enhance fl avor and 
zest to a limited and monotonous diet. Soybeans contain a 
very high amount of glutamic acid; in fact, 18% of the amino 
acid of soybean protein consists of this acid.” Address: Prof. 
Emeritus of Bacteriology, Cornell Univ. and New York State 
Agric. Exp. Station, Geneva, New York.

965. Watanabe, Tokuji; Ebine, Hideo; Ohta, Teruo. eds. 
1971. Hamanattô [Hamanatto]. In: Tokuji Watanabe, H. 
Ebine and T. Ohta, eds. 1971. Daizu Shokuhin [Soyfoods]. 
Tokyo: Korin Shoin. 271 p. See p. 123, 139-40. [Jap; eng+]
• Summary: An excellent scholarly work. This subchapter 
was translated by Alfred Birnbaum. Chapter 8, titled 
“Fermented soyfoods,” has four parts, beginning with 
“Natto.”
 Introduction: There are two types of natto: regular natto 
(itohiki natto), produced by the action of natto bacteria on 
cooked soybeans, and salty natto (shio-natto), produced 
by letting a koji mold [Aspergillus oryzae] grow on the 
cooked beans [to make soybean koji], then adding salt 
water. Although both are traditional fermented soyfoods 
that have been passed down in Japan from ancient times, 
the fermenting agent, production method, and nature of 
each product are different. The main fermenting agent for 
regular natto is bacteria and, as no salt is added to the basic 
ingredients as with salty natto, the ripening time is shorter, 
although the fi nished product does not keep well. Also 
regular natto has the characteristic of forming large amounts 
of sticky fi laments. By comparison, salty natto requires 
that the koji-molded soybeans ripen in saltwater, the main 
fermenting agents being the koji mold in the beginning, and 
yeasts and lactic acid bacteria towards the latter end of the 
process. As the amount of salt present is high, the ripening 
time required is comparatively long, taking ordinarily from 
several months to about a year. Salty natto is usually sold as 
a blackish, semi-dried product, with absolutely no formation 
of sticky fi laments, but rather with a distinctive fl avor 
derived from the addition of the salt and other seasonings. 
The large amount of salt used also makes it keep well.
 At present, the production of regular natto is by far the 
larger of the two, being carried out in all regions of Japan; 
this product is better known and is usually referred to as 
simply “natto.” On the other hand, salty natto is produced 
as the specialty product of such specifi c places as Kyoto 
(Daitokuji nattô), Nara (Jofukuji-nattô), and Hamamatsu 
(Hama-natto) (p. 123).

 8.1.9 Hama-nattô: Hama-natto is a variety of salty natto 
made in and around Hamamatsu in Shizuoka prefecture. It 
is unrelated to regular (itohiki) natto except that both are 
fermented soy products. Rather, it is closer to miso. It is said 
that the fi rst true production of Hama-natto dates from the 
time when Tokugawa Ieyasu became the lord of Hamamatsu 
Castle [1568] and wrote instructions to the monks of the 
nearby Daifukuji temple.
 (a) Production method: The basic ingredients are 100 kg 
soybeans, 9.2 kg wheat or barley fl our, 18 kg salt, 7.5 kg of 
ginger, and koji starter. Large-seeded soybeans, such as those 
from the Orani region of Hokkaido or Tsuru-no-ko are used. 
The wheat or barley is roasted then ground to a no. 85 mesh 
or fi ner fl our. The ginger is thoroughly washed, thinly sliced, 
and pickled in shoyu [Japanese soy sauce].
 Fig. 8.4 is a fl ow chart of Hama-natto production. First 
inspect the large soybeans for any extraneous matter or 
imperfect beans, then wash them thoroughly to rid them of 
any sand or dirt. Soak in water at 20ºC for 3-4 hours, then 
allow to drain for several hours. Steam for 5-6 hours at 
normal pressure, then leave overnight in the steaming vat. 
The next morning, spread out the beans and allow to cool to 
below 40ºC. Then mix in koji starter (tané-koji). Sprinkle the 
roasted fl our on top of this and mix the entire mass well.
 Spread the mixture evenly in wooden koji trays and 
place in a koji incubation room at 30-33ºC for approximately 
50 hours to allow the growth of the koji mold. When the 
mold has grown suffi ciently, remove the koji rays from the 
incubation room and allow to sun-dry outdoors until the 
moisture content of 30-35% at the time of removal from 
the room, falls to 20-25%, at which point place the mixture 
in wooden kegs or small vats. Add enough saltwater (or 
shoyu, which is occasionally used) to just cover the molded 
soybeans. Place a pressing lid and weight on top of the 
mixture, and allow to stand for 6-12 months as it ripens.
 After the full fermentation is complete, spread the 
mixture out on a cloth to dry in the sun and mix in the 
pickled ginger, to make the fi nal product.
 Hama-natto is a simple food [or seasoning], dull 
blackish in color, but the fl avor is deep and rich, and its 
nutritional value and storability are both excellent. Its 
percentage nutritional composition is shown in Table 8.10. 
Address: National Food Research Inst., Tokyo.

966. 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. [5 ref. Jap; eng+]
• Summary: An excellent scholarly work. This chapter was 
translated by Alfred Birnbaum. Chapter 8, titled “Fermented 
soyfoods,” has four parts, beginning with “Natto.”
 Introduction: There are two types of natto: regular natto 
(itohiki natto), produced by the action of natto bacteria on 
cooked soybeans, and salty natto (shio-natto), produced 
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by letting a koji mold [Aspergillus oryzae] grow on the 
cooked beans [to make soybean koji], then adding salt 
water. Although both are traditional fermented soyfoods 
that have been passed down in Japan from ancient times, 
the fermenting agent, production method, and nature of 
each product are different. The main fermenting agent for 
regular natto is bacteria and, as no salt is added to the basic 
ingredients as with salty natto, the ripening time is shorter, 
although the fi nished product does not keep well. Also 
regular natto has the characteristic of forming large amounts 
of sticky fi laments. We will discuss salty natto separately.
 At present, the production of regular natto is by far the 
larger of the two, being carried out in all regions of Japan; 
this product is better known and is usually referred to as 
simply “natto.”
 8.1.1 Regular natto (itohiki nattô): (a) The history of 
natto: The origins of natto are not certain, but tradition 
has it that it was discovered some 1,000 years ago in the 
Tôhoku [northeast] region of Japan and has been passed 
down to the present. At fi rst it was made by wrapping cooked 
soybeans in rice straw, but since 1920, when Dr. Hanzawa 
of Hokkaido’s Agriculture Department fi rst succeeded in 
producing pure-culture bacteria, industrialized production 
has been carried out as it is today using this pure culture. 
Whereas formerly, when natural fermentation dependent on 
the natto bacteria found in the rice straw meant instability of 
production levels and many questions of sanitation, this new 
method has become the basis for today’s comparatively safe 
industrialized natto production.
 (b) Regionality of natto consumption: Before World War 
II, consumption of natto was confi ned almost exclusively 
to the Tôhoku region (northeast prefectures) and further 
north, though recently it has spread throughout Japan. This 
tendency is most noted in the cities, which are now areas of 
large consumption. For example, looking at the cities listed 
by prefecture in the Tables of National Consumption, we fi nd 
that in 1968 the average amount per capita spent that year on 
natto was highest in Sendai at 967 yen, followed by others 
such as Sapporo 719 yen, Fukushima 915 yen, Mito 871 yen, 
Tokyo 489 yen, Nagoya 177 yen, Kyoto 183 yen, Osaka 98 
yen, Hiroshima 139 yen, Matsue 144 yen, Matsuyama 78 
yen, and Fukuoka [the furthest south, in northern Kyushu] 
217 yen, the national average being 343 yen. While there 
exist many large differences between the various in money 
spent, we can see clearly that the consumption of natto has 
spread nationwide.
 8.1.2 Natto bacteria and their characteristics: Although 
natto has a history of some 1,000 years, the history of 
bacteriological research on the bacteria that produce natto 
amounts to less than 100 years. The oldest bacteriological 
study on natto-producing bacteria in Japan is thought to be 
Yabe’s report in the 15th issue of the Journal of the Japanese 
Chemists’ Society (1895) that he had succeeded in isolating 
several strains of bacteria from natto.

 From that time on, much research was carried out on 
natto bacteria, but it was not until 1906 that Sawamura 
successfully isolated from those natto bacteria a bacterium 
which, when recultured on cooked soybeans, would 
consistently produce the characteristic sticky fi laments and 
fl avor of natto. Upon researching the morphological and 
propagative characteristics as well as the physiological 
makeup of this bacterium, he found it to be very similar to 
Bacillus mesentericus and named the new strain Bacillus 
natto Sawamura. This research ascertained that natto is 
produced solely by the fermenting action of the natto 
bacteria. The bacteriological characteristics of this strain are 
shown in Table 8.1.
 However in the 6th edition (1948) of Bergey’s Manual of 
Determinative Bacteriology recognized the world over as the 
authoritative classifi cation of bacteria, B. natto Sawamura is 
listed under B. sublitis, whereas the 7th edition fails to list 
it at all. In other words, as far as Bergey’s classifi cation is 
concerned a sub-strain of B. subtilis is responsible for natto 
fermentation. Be that as it may, culturing any of the bacteria 
which closely resemble B. natto, such as B. subtilis, B. 
cereus, B. megaterium, or B. mycoides, on cooked beans fails 
to produce a product of natto’s sticky fi laments and fl avor.
 The choice of strains to be actually used in producing 
natto is carried out by testing which successfully produce a 
natto with characteristic fi laments and fragrance. Moreover, 
common to all natto bacteria chosen in this way are found to 
be certain marked differences from other B. subtilis strains. 
For example, while natto bacteria can neither germinate nor 
grow without biotin, other strains of B. subtilis can. Further, 
while a bacteriophage that dissolves natto bacteria has been 
discovered, this bacteriophage has no effect on other strains. 
Judging from evidence such as this even if natto bacteria 
were to be classifi ed under B. subtilis, for all practical 
purposes they are clearly a bacterial group having special 
characteristics distinct from other B. subtilis strains.
 8.1.3 Natto bacteria growth and soybean composition: 
Natto bacteria grow well on cooked soybeans of course, but 
they also grow well on other beans, and other foodstuffs of 
plant origin such as grains. They can even grow on animal 
foodstuffs such as meat, fi sh, and dairy products. However, 
growth on plant protein is greater, as is the production of 
sticky fi laments. As exhaustive research has been carried out 
on the composition of nutrients needed for the germination 
and growth of natto bacteria, and those nutritional 
requirements are now clear. The result was that natto bacteria 
use sugars, particularly dextrose, sucrose, glucose, etc. as 
sources of carbon, and that sucrose was necessary not only 
for bacterial growth, but also for the production of the sticky 
fi laments. Soybeans are approximately 20% of carbohydrate 
in composition, some 30% of that being sucrose, enough for 
the growth of natto bacteria.
 Protein, that is to say amino acids, are used as nitrogen 
sources. Of these amino acids, natto bacteria fi nd glutamic 
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acid, arginine, aspartic acid, proline, etc. easy to utilize 
whereas threonine, tryptophane, phenylalanine, methionine, 
etc. are comparatively diffi cult. However of the amino acids 
composing the soybean’s protein, that former group of 
amino acids readily utilized by natto bacteria is in greater 
abundance than the latter less readily utilized ones such 
as methionine and tryptophan. Though not solely for this 
reason, it is nonetheless true that natto bacteria grow better 
on a culture medium of glycine, the soybean’s major protein, 
as a nitrogen source than on a culture medium of milk casein.
 In regard to vitamins, natto bacteria require biotin, any 
culture media lacking in biotin being incapable of causing 
spore germination or growth of the nutrient cell (eiyo saibo). 
Though certain bacteria classifi ed as belonging to the same 
genus, such as B. subtilis, B. megaterium, and B. cereus, do 
not require biotin, besides B. natto such other members of 
the Bacillus family such as B. mycoides, B. pumilus, and B. 
coagulans do not require biotin, while the absolute minimum 
density of biotin necessary for natto bacteria growth is 
0.18%, complete growth requires at least 18%. Other 
vitamins particularly the B group, are useful in creating a 
suitable growing medium for natto bacteria, and as shown 
in Table 8.2, soybeans contain biotin suffi cient not only for 
the germination of natto bacteria spores, but also for the 
propagation of the nutrient cell, thus eliminating any need for 
adding biotin in the production of natto.
 8.1.4 Natto bacteria growth and environment: Beyond 
a doubt the single most important thing in the production 
of natto is to allow the natto bacteria to grow fully on the 
cooked soybeans, however in order to achieve this, it is 
also important to know what environmental conditions are 
most conductive to the germination and propagation of natto 
bacteria. In the production of natto, the natto bacteria used 
are in the forms of spores, either in a liquid cells (eiyo saibo) 
and fi nally proceed into cell division.
 The optimum temperature for natto bacteria spore 
germination is approximately 40ºC, most spores having 
germinated and begun propagation within 2 hours on 
a peptone-glucose culture medium, though at 50ºC the 
germination is rather slow, and at 55ºC and above no 
germination can be found within a 24 hour period.
 Tables show: 8.1 Propagative and physiological 
characteristics of Bacillus natto Sawamura. 8.2 Vitamins in 
soybeans (per 100 gm). Continued. Address: National Food 
Research Inst., Tokyo.

967. 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 
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 
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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.

968. Chico-San Inc. 1972. Chico-San Inc. products: A 
catalog of unique foods. P.O. Box 1004, Chico, CA 95926. 
24 p. Revised Jan. 1972.
• Summary:  The cover of this catalog is printed with dark 
brown ink on pea-green paper. A complex, circular orange-
red spiral is above the title. Three sheaves of grain are across 
the bottom. Soyfoods imported from Japan include Lima Soy 
Sauce, Soybean Puree (Miso), and dehydrated miso. They 
also sell black [soy] beans.
 Contents: Rice cakes is our bag. “How Chico-San 
guarantees Oriental-type, organically-grown brown rice.” 
Wehah Farms is mentioned often in this article. Whole grains 
and fl ours. Cereals. Whole grain noodles. Beans. Specialties 
(incl. Yinnies / Ame). Seeds. Condiments. Sea vegetables. 
Dried foods. Beverages. Cosmetics. Dentifrice. Utensils. 
Recipes.
 “Chico-San products have gained increasing acceptance 
throughout the country since their introduction in 1960.” The 
booklet contains 11 pages of recipes (p. 13-23) including: 
Miso-sesame spread. Miso soup (p. 20). Address: P.O. Box 
1004, Chico, California 95926.

969. SoyaScan Notes. 1972. Chronology of Janus Natural 
Foods, macrobiotic and natural foods distributor in Seattle, 
Washington. And of Granum. 17 March. 1992. Compiled by 
William Shurtleff of Soyfoods Center.
• Summary: 1972 Jan.–Janus Foods Inc. is established at 
712 Seventh Ave. South in Seattle, Washington, by George 
Gearhart and Blake Rankin, formerly of Spiral Foods. Some 
background: In 1969, while a student at UCLA, Rankin came 
in contact with Erewhon, Los Angeles. After graduation 
from UCLA he and several friends set up a small health 
food store in Victoria, BC, Canada. Then he spent 3 months 
in Boston, Massachusetts, living in a Kushi study house 
and working in an Erewhon warehouse. Back in Seattle, 
he worked at Spiral Foods, a wholesale operation that was 
an offshoot of Chico-San. Spiral Foods owned the O-Soba 
Noodle Nook in Seattle. Shortly after that he and George 
Gearhart, the proprietor, closed Spiral Foods and in Jan. 
1972 opened Janus Foods as a macrobiotic and natural foods 
wholesale and distribution company. Tim Hartman was third 
of the original incorporators; all three men managed the 
company. It was successful. From opening day, Janus sold 
miso and shoyu, imported from Japan; they were among 
the company’s best-selling products. Janus never owned a 
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natural foods retail store or restaurant, and never sold foods 
retail from their warehouse.
 1972 Sept.–Rankin leaves Seattle on a trip to Japan via 
Hawaii. He leaves Hawaii for Japan in March 1973. Erewhon 
had given Janus permission to buy natural foods (bearing the 
Erewhon label) directly from Japan, so in the spring of 1973 
Rankin traveled and worked with Muso and Mitoku to set up 
the fi rst shipments to Janus in Seattle. Janus probably never 
paid any royalties or fees directly to Erewhon. He leaves 
Japan in Sept. 1973. Then he goes to Nepal and India on a 
spiritual search. In late 1973 he returns to Seattle and works 
for Janus.
 1973–Two directories show that “Janus Foods Inc.” 
is still located at 712 7th Ave. South, Seattle, Washington 
98104. They now sell tamari and miso and distribute 
products from Erewhon, Spiral Foods, Deaf Smith, Pure & 
Simple, Chico-San, and Arrowhead Mills.
 1974 March 8–Janus (Gearhart, Rankin, and Hartman) 
hosts the meeting of the Natural Food Distributors in Seattle; 
16 people representing 12 companies attended.
 1974 July 19. By this date, Janus Natural Foods, Inc. is 
located at 1523 Airport Way South, Seattle, WA 98134. Tim 
Hartman is still a manager of the company and Rankin is 
present. The company now sells barley koji. The company 
now has a lovely sprout-like logo (designed by Frederick 
Walsh) and a new brand called “Verity,” whose labels were 
also designed by Walsh. Soy sauce and misos were sold 
under the Verity label for a while starting before Sept. 1976.
 1975–The three managers decide to rotate the 
presidency of Janus annually. Rankin became president and 
Hartman left the company before his turn came around. 
During 1974 and 1975 Rankin and Gearhart were working 
on miso production.
 1976 Sept.–Rankin leaves Janus and returns to Japan 
where he works for Mitoku and studies calligraphy. A few 
days after his arrival in Japan he meets his future wife, 
Yoko. They later had two children, but separated in 1988 and 
eventually were divorced.
 1977–Janus leaves its large warehouse on Airport Way.
 1979 Month? (before summer) Janus goes out of 
business, under the management of George Gearhart.
 1981–Rankin returns to Seattle and in January or 
February starts Granum (pronounced GRAH-num, not 
GRAY-num) as a distributor and importer for Mitoku 
macrobiotic food products from Japan. The Granum logo 
is designed by Frederick Walsh. As of 1985 Granum has 
a small retail store and a 10,000 square foot warehouse, 
both at 2901 N.E. Blakeley St., Seattle, Washington 98105. 
Expected 1985 gross is more than $500,000.
 As of March 1992 Granum has more than doubled its 
business compared with 1985. Blake has remarried to Nancy 
and they have a 2-year-old son, Addison. George Gearhart 
now lives in the suburbs to the south of Seattle. He is a sales 
manager, but no longer works in the natural foods industry. 

Address: 712 7th Ave. South, Seattle, Washington 98104.

970. Manabe, M.; Ohnuma, Shizuko; Matsuura, Shinji. 1972. 
Jôzô shokuhin-chû no keikô seibun ni kansuru kenkyû. II. 
Miso oyobi miso kôji no afuratokishin osen no yûmu ni 
tsuite [Studies on the fl uorescent compounds in fermented 
foods. II. Tests on afl atoxin contamination of miso and miso-
koji in Japan]. Nippon Shokuhin Kogyo Gakkaishi (J. of 
Food Science and Technology) 19(2):76-80. (Chem. Abst. 
81:167,973). [10 ref. Jap; eng]
• Summary: Studies were conducted to investigate whether 
or not miso and miso-koji in Japan contained afl atoxins. 
108 samples of commercial miso, 33 of home-made miso, 
and 28 of miso-koji from almost all the prefectures of 
Japan were tested for their afl atoxin content. The results 
showed no afl atoxin on any of them. “But on the thin-layer 
chromatograms, 3 commercial misos, one home-made 
miso, and two miso-kojis showed afl atoxin-like fl uorescent 
substances. The extracts of these afl atoxin-like substances 
were examined by the yolk sac test for their toxicity to the 
chicken embryo. The results however were all negative.” 
Address: National Food Research Inst., Ministry of 
Agriculture & Forestry, Koto-ku, Tokyo.

971. 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.

972. Nakano, Masahiro. 1972. Synopsis on the Japanese 
traditional fermented foodstuffs. In: W.R. Stanton, ed. 1972. 
Waste Recovery by Microorganisms: Selected Papers for the 
UNESCO/ICRO Work Study. Kuala Lumpur: Ministry of 
Education, Malaysia. See p. 27-48. Distributed in the USA 
by UNIPUB, New York.
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• Summary: Contents: Introduction. Miso. Shoyu. Tane-koji. 
Koji. Natto. Sake. Concluding remarks. Appendix. Address: 
Tokyo, Japan.

973. Akao, T.; Sasaki, T.; Sakai, M.; Takano, A.; Yokotsuka, 
T. 1972. A new plant for continuous production of “koji” in 
the “shoyu” industry. In: First Pacifi c Chemical Engineering 
Congress. See p. 127-28. Held 10-14 Oct. 1972 at Kyoto, 
Japan. *

974. 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.

975. 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.

976. 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 
[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.

977. 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.

978. Park, K.I. 1972. [Studies on the N-compounds during 
chung-kook-jang meju fermentation (1) Changes of soybean 
protein during Chung-Kook-Jang Meju fermentation]. J. of 
the Korean Agricultural Chemical Society 15:93-109 [Kor]*

979. Park, K.I. 1972. [Studies on the N-compounds during 
chung-kook-jang meju fermentation (2) Amino acids of 
oligopeptides formed during Chung-Kook-Jang Meju 
fermentation]. J. of the Korean Agricultural Chemical 
Society 15:111-142. [Kor]*

980. Yokotsuka, Tamotsu. 1972. Some recent technological 
problems related to the quality of Japanese shoyu. In: 
Gyozo Terui, ed. 1972. Fermentation Technology Today: 
Proceedings of the Fourth International Fermentation 
Symposium. See p. 659-62. [40 ref]
• Summary: Contents: 1. Amino acid containing seasonings 
around the world and the general situation of the Japanese 
shoyu industry. 2. Chemical composition of Japanese shoyu, 
and the factors which infl uence the preference for shoyu. 
3. Some important technical items in the production of 
Japanese fermented shoyu. 4. Mycotoxin problems with 
koji mold (research suggests that koji molds do not produce 
afl atoxins on TLC {thin layer chromatography}). Address: 
Kikkoman Shoyu Co., Ltd., Noda-shi, Chiba-ken, Japan.

981. Aihara, Cornellia. 1972. The Chico-San cookbook. 
Chico, California: Chico-san, Inc. 126 p. Illust. 22cm. by 
Nan Schleiger. Reissued in revised form as Macrobiotic 
Kitchen by Japan Publications in 1982.
• Summary:  All recipes are numbered and pages are 
unnumbered. Soy-related recipes include: 6. Brown rice 
in soy sauce. 16. Black [soy] beans and brown rice. 23. 
Inari-sushi (with agé). 24. Ohagi of 3 colors (with roasted 
soybean fl our and miso). 32. Ojiya (with miso or soysauce). 
37. Roasted rice (with black soybeans). 38. Musubi (with 
miso). 55. Kinako mochi. 76. Soy bean stock. 87. Oden (with 
agé and soy sauce). 90. Kenchin soup (with agé). 95. Cream 
of onion soup (with miso). 96. Hacho miso soup. 97. Mugi 
miso soup. 98. Kome miso. 99. Oil miso. 100. Sesame miso. 
101. Walnut miso. 102. Miso salad dressing. 103. Shiguri 
[sic, shigure] miso (with scallops). 104. Tokiwa miso (with 
shiitake mushrooms, citron, and walnuts). 105. Oyster miso. 
106. Tai miso. 108. Nuka miso zuke (vegetables pickled in 
rice bran and miso). 121. Miso pickles. 137. Daikon with 
agé. 138. Daikon with miso. 143. Turnip with sesame-miso. 
159. Burdock-miso soup. 162. Burdock with miso. 180. 
Onion-miso sauce. 182. Scallion-miso. 191. Carrots with 
miso. 192. Carrots with soy sauce. 200. Dengaku (with 
miso). 220. Roasted soybeans. 221. Soybean soup. 222. 
Soybeans with vegetables. 223. Soybeans with miso. 224. 
Soybean tempura. 225. Mashed soybeans with tarako (cod 
fi sh roe). 226. Soybean croquettes. 227. Soybean potage. 
228. Soybean muffi ns. 229. Kidney beans with miso. 237. 
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Shigiyaki (small eggplants with miso). 241. Eggplant miso 
pickle. 267. Rolled shiso leaves with miso. 291. Tofu kuzu 
sauce. 292. Tofu chili-nabe. 293. Tofu with vegetables. 294. 
Tofu salad. 295. Okara rice. 296. Torimotsu okara (with 
chicken giblets). 297. Okara soup. 298. Okara croquettes. 
299. Egg tofu. 308. Koi-koku (carp soup with miso). 311. 
Loach soup (with miso). 312. River fi sh with miso sauce. 
320. Mackerel with miso. 335. Coltsfoot with miso. 341. 
Dandelion miso-ai [miso-ae]. 345. Horsetail with miso-ai. 
359. Watercress miso-ai. 361. Nobiru goma miso (with wild 
onions). 369. Shiromiso shiru [sweet white miso soup]. 
371. Nimame (black soybeans). 400. Shoyu bancha (twig 
tea). 408. Black bean tea. 409. Amasake (homemade from 
koji rice and sweet brown rice). Note: This is the earliest 
document seen (Oct. 2021) that contains a recipe for 
homemade amazake / amasake.
 456. Amasake manju. 461. Soba with miso-ame. 
515. Tekka (with Hacho and/or mugi miso). 516. Seitan 
(homemade). 517. Soy sauce (homemade). 518. Miso 
(homemade). 519. Tofu (homemade using nigari). 520. 
Nigari (homemade). 521. Amasake (homemade from koji 
rice and sweet brown rice fl our).
 Cornellia Aihara was born with a heart valve defect. She 
was told by doctors that she could never bear children and 
would probably not live past her nineteenth year. She proved 
them wrong on both counts. In 1955 she came to America 
from Japan at the invitation of Herman Aihara, a man she 
knew only through correspondence, and they were married. 
Within several years their two children were born.
 Cornellia has applied herself to the teaching of 
macrobiotic cooking, childcare, home remedies, and 
philosophy since 1960. Address: Chico, California.

982. Char, Alyce; Char, Theodore. 1972. The gourmet’s 
encyclopedia of Chinese-Hawaiian cooking. New York, NY: 
Exposition Press. An Exposition-Banner Book. 306 p. Plus 
32 unnumbered pages of [color] plates. See p. 277. Illust. 
(some color). 24 cm.
• Summary: This book is a fusion of Cantonese Chinese and 
Hawaiian cuisines. The names of Chinese foods is usually 
romanized in Cantonese. A surprisingly large number of the 
recipes are based on meat, poultry, fi sh or eggs.
 In the chapter titled “The Chinese Kitchen” (p. 27-33) 
many soyfoods are described under “Spices, sauces and 
condiments.” These entries tend to be less detailed than those 
in the Glossary.
 The chapter on “Food sources and substitutions” 
includes: “Bean curd skin (Fu Pee Guin): Use leaf fat.
 The chapter titled “Chinese grocery store and 
supermarket items” includes these two entries: “Bean curd: 
Fresh; bottle or canned; in red sauce; dried in sheets or 
rolled.” This reference is apparently to fresh tofu, bottled or 
canned tofu, red fermented tofu, dried yuba sheets, and dried 
yuba sticks. The 2nd: “Tofu: Wet and dried.”

 A sampling of soy-related recipes includes: Barbecued 
teriyaki beef (with homemade Teriyaki sauce, p. 73). 
Chicken with bean curd (with “4 cubes white bean curd, p. 
99). Steamed spare ribs–Black beans (with “¼ cup black 
beans {Dau See}, p. 127). Bean curd spring roll with 
Szechuan cabbage (with 1 pkg. {½ lb.} bean curd sheets, p. 
180). Note the ease with which the terms “Bean curd” and 
“bean curd sheets” are used interchangeably. Bean cake with 
bean sauce (with “2 blocks tofu or soybean cake, 4 inches 
square” and “¼ cup canned bean sauce {Ngin see Jeong}, p. 
192).
 On three unnumbered pages of black-and-white photos 
in the middle of the book (after p. 194) titled “Chinese 
ingredients” we see: (10) A box of “Dried bean curd, fl at 
type” [folded sheets of yuba]. (6) “Bean cakes (cheese)” 
[a bottle of fermented tofu]. (8) “Red bean curd” [a can of 
fermented tofu]. (12) Brown bean sauce (ngin see jeong). (9) 
Thick red soy [sauce]. (15) Fried tofu. (20) Preserved black 
bean (dau see).
 Celery cabbage with bean curd (with “2 tbsp. bean curd 
[fermented tofu], p. 198).
 The Glossary (p. 277-91) contains many soy-related 
entries:
 Aburage: “Japanese word for deep-fried tofu.
 Beancurd fl ower, dou fu fah [curds made from soymilk]; 
very fi ne consistency, white in color, sold packaged in 
cellophane containers.
 Beancurd sauce or cheese, dau fu mui; also called fu yui; 
squares of fermented beancurd [fermented tofu], salty and 
having a cheese-like consistency.
 “Beancurd sticks or skins, fu jook; [dried yuba sticks] 
shiny cream-color brittle and wrinkled sticks or sheets; 
actually a by-product of beancurd made from second layer of 
puréed beancurd.”
 Black beans, preserved. dau see; preserved black 
soybeans; they impart their strong fl avor to foods they are 
cooked with.
 Brown bean sauce, ngin see jeong; sold in either paste 
form or as a thick sauce; made from fermented yellow 
soybeans, fl our and salt. It can be purchased ready-made 
in bottles or cans, or made at home from salted, fermented 
black soybeans (see p. 29).
 Cheese, Chinese: see beancurd sauce or red beancurd 
sauce.
 “Hoisin sauce: thick brownish-red sauce, made from 
soybeans, chili, garlic, spices, fl our and sugar.
 “Miso paste: Japanese product made from seasoned, 
preserved, mashed soybeans; used in soups and stews.
 Red beancurd sauce or cheese, nahm yoi: [red fermented 
tofu] red, pressed beancurd fermented in rice wine with salt 
and spices; used to season and fl avor special dishes; sold in 
cans or jars.
 “Soy sauce, see yau: also called bahk yau: thin sauce 
made from fermented soybeans, wheat, salt, water and yeast 
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[sic]; fi rst brew produces light colored thin sauce; allowed 
to set longer, becomes dark brown; light sauce, the fi rst 
brew, premium and limited in quantity; used at table and in 
cooking.
 “Soybean: both yellow or black used in stew dishes or 
stir fried.
 Soybean cake, dau fu: [tofu] white custard cakes of 
pressed puréed soybeans; nutritious and used in lieu of milk 
in China for its protein value.
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term dau fu (or dau-fu) to 
refer to Chinese-style tofu.
 Soybean cake, deep fried, yau dau fu, [deep-fried tofu] 
yellow-brown and triangular or cube shaped.
 Soybean paste, jeong: any sauce, such as hoi sin sauce.
 Teriyaki: Japanese soy sauce marinade for beef, but also 
chicken, pork, or seafood.
 Tofu, dau fu: Japanese word for products such as 
beancurd cake.
 White beancurd cake or cheese [white fermented tofu]: 
see sauces or cheeses.
 Also interesting in Glossary: Monosodium glutamate, 
mee jing fun; centuries old Chinese brand made from 
seaweed.
 About the authors (inside rear dust jacket): Theodore 
Char, a native of Honolulu, graduated from the University 
of Illinois. In 1928 he became the fi rst person of Chinese 
descent and the fi rst Hawaiian to become a certifi ed public 
accountant. He is a fi rm believer in physical culture and is 
an ardent hiker. Alyce Char is a graduate of the University 
of Hawaii. Throughout the Hawaiian Islands “they are 
renowned for entertaining in their home and are frequently 
referred to as ‘the host and hostess with the mostest.’” 
Among the books many color photos, are four excellent ones 
of this harmonious- and happy-looking couple. Address: 
Honolulu, Hawaii.

983. Claiborne, Craig; Lee, Virginia. 1972. The Chinese 
cookbook. Philadelphia and New York, NY: J.B. Lippincott 
Co. xxi + 451 p. Color photos by Bill Adler. Drawings by 
Barbra and Roderick Wells. Illust. Index. 24 cm.
• Summary: Soy related recipes: Coriander and bean 
curd with sesame sauce (with dried brown bean curd 
[soy-sauce pressed tofu] and light soy sauce, p. 34). Cold 
chrysanthemum leaves with sesame oil (with dried brown 
bean curd and light soy sauce, p. 35). Chicken with black 
beans and shallots (with fermented, salted black beans, light 
soy sauce and dark soy sauce, p. 58-59). Note 1. This is 
the earliest English-language document seen (Nov. 2011) 
that uses the term “fermented, salted black beans” to refer 
to Chinese-style fermented black soybeans. The headnote 
to this recipe states: “Fermented, salted black beans have 
an almost winy fl avor, and they give an intriguing fl avor to 
almost any dish in which they are cooked.” Yet nowhere 

in this book do the authors state that these black beans are 
actually black soybeans.
 Soy sauce chicken (with light soy sauce and dark soy 
sauce, p. 59-60). Hoi sin sauce is mentioned (or a photo 
shown) as an ingredient on pages 65-66, 147, between pages 
282 and 283, and on 4 other pages. Spicy pork and bean curd 
(with “6 pads fresh white bean curd,” p. 136). Note 2. This 
is the earliest English-language document seen (April 2013) 
that uses the term “fresh white bean curd” to refer to fresh 
tofu, or that uses the word “pads” as the counter for pieces or 
cakes of tofu. The headnote states: “Bean curd has as many 
uses in China as cottage cheese does in the Western world. It 
is one of those neutral dishes [ingredients] like potatoes and 
snails which adapt well to assertive fl avors.”
 Cantonese roast pork (with “2 tablespoons red bean 
curd sauce” [nam yue?] and “2 tablespoons bean sauce”). 
Chinese barbecued spareribs (with “2 tablespoons red bean 
curd sauce,” “2 tablespoons ground bean sauce,” and “3 
tablespoons hoi sin sauce,” p. 147-48). Ginger beef and 
bean curd with hot pepper (with “5 pads fresh white bean 
curd,” p. 188). Steamed fi sh with bean sauce (with “¼ cup 
bean sauce,” p. 208). Stir-fry shrimps with bean curd (with 
“5 pads fresh white bean curd,” p. 231). Shrimps in black 
bean sauce with ginger and scallions (with “2 tablespoons 
fermented salted black beans and 2 tablespoons dry sherry 
or shao hsing wine.” “Combine the black beans with 1 
tablespoon of the wine and crush lightly with a spoon.” Thus, 
“black bean sauce” can be easily and quickly made in the 
kitchen from fermented, salted black beans, p. 234-35).
 Clams in black bean and oyster sauce (with fermented 
salted black beans that are quickly made into black bean 
sauce as above, p. 243-44). Frogs legs with black beans 
(with fermented salted black beans, p. 257). Mock Peking 
duck (with “6 sheets dried bean curd,” p. 302-03. “Bean 
curd comes in large, semicircular thin sheets [yuba] as 
well as squares [probably yuba; see below]. Because the 
sheets are notably fragile, they are frequently broken.” The 
headnote states: “This dish uses dried bean curd to produce 
an eminently edible creation that tastes remarkably like roast 
duck”).
 Bean curd and beef ball soup (with “1 pad fresh white 
bean curd,” p. 318). Whiting and bean curd soup (p. 327-28; 
a whiting is a type of fi sh). Flowery bean curd soup (p. 328-
29). Bean curd casserole soup (p. 330-31). Tsa chiang mien 
(Noodles with minced pork and bean sauce, incl. “½ cup 
bean sauce,” p. 365-66).
 One glossy color photo (between pages 282 and 283) 
and a numbered key shows many ingredients used in Chinese 
cooking, incl.: 5. Dark soy sauce. 6. Hoi sin sauce. 7. Bean 
sauce. 8. Light soy sauce (both in tall-neck bottles). 16. 
Fresh white bean curd. 28. Dried brown bean curd [soy sauce 
pressed tofu]. 31. Dried bean curd sheets [clearly yuba, since 
light yellowish brown, semi-transparent, subtly wrinkled 
surface, and very thin]. 32. Fermented salted black beans 
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(small pile).
 Chapter 11, titled “Chinese ingredients...” (p. 419-
40) contains many interesting terms and defi nitions, with 
Chinese characters accompanying each. Soy related are: 
Dried bean curd sheets [yuba] (“These paper-thin, light 
brown half circles are very fragile and are often broken; 
they can be repaired by wetting and overlapping the broken 
edges. They are sold in packages of 10 and will keep for 3 
to 4 months without refrigeration.” Eventually they will turn 
rancid, since they have a high oil content”). Dried brown 
bean curd (3 Cc = Chinese characters given) [doufugan; soy 
sauce pressed tofu]. Dried red beans [azuki].
 Fermented salted black beans (2 Cc) [douchi, dow see]: 
“An ingredient of Cantonese cooking but virtually unknown 
elsewhere in China, these black [soy] beans, sometimes 
simply called ‘Salted Black Bean’ are sold in 1-pound 
cans or in 8- and 16-ounce plastic bags. They will keep for 
months if stored in the refrigerator in a covered jar.” Fresh 
white bean curd (2 Cc) (doufu). Ground bean sauce (3 
Cc): Contains “the same ingredients as Bean Sauce, except 
the whole beans have been ground to a paste. It is sold in 
oblong 1-pound cans.” Hoi Sin Sauce (3 Cc): “Made from 
pumpkin.”
 Red bean curd sauce (4 Cc): “A thick sauce made 
from soy beans, red rice, and salt water, this is available 
in 11-ounce oblong cans and also in 12-ounce round cans 
labeled ‘bean curd.’”
 Note 3. This is the earliest English-language document 
seen (March 2011) that uses the term “Red bean curd sauce” 
to refer to a commercial product made with red fermented 
tofu.
 Sesame oil. Sesame paste. Sesame seeds. Shao Hsing 
Wine (made from rice). Soy sauce (2 Cc) [jiangyou]: Color 
ranges from light to very dark. The “difference lies more in 
the color than in the fl avor.” Sold in tall-neck bottles ranging 
for 12-21 ounces. “The soy sauce generally sold in American 
supermarkets is light soy sauce–it is most suitable used as 
a dip or in some stir-fry dishes but in general is too light to 
lend an appetizing color to a dish. Dark soy sauce, usually 
found only in Chinese markets, is sometimes labeled ‘Black 
Soy.’ Soy sauce will keep for months and sometimes years 
without refrigeration.”
 There follows a nationwide directory of sources for 
Chinese ingredients.
 Also mentions: Eight precious jewel pudding (with “1 
cup dried red [azuki] beans,” p. 406-07). Red sand rice roll 
(with “1½ cups dried red [azuki] beans,” p. 408-09).
 “Craig Claiborne was food editor of The New York Times
from 1957 to 1971. During this period he was credited by the 
Chinese-American Restaurant Association of Greater New 
York with signifi cantly raising the level of public interest in 
Chinese food, and thus the standard of Chinese restaurant 
fare.” A large, excellent color photo on the rear dust jacket 
shows Craig Claiborne and Virginia Lee preparing a meal 

together in a kitchen. Address: East Hampton, Suffolk Co., 
New York (on the eastern tip of Long Island).

984. 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.

985. Hesseltine, C.W.; Wang, H.L. 1972. Fermented soybean 
food 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. 389-419. Chap. 11. [54 
ref]
• Summary: Contents: Introduction. Koji. Miso: Preparation 
of koji, treatment of soybeans (mixing, fermentation). 
Shoyu: Incl. chemical shoyu. Natto. Hamanatto. Tempeh. 
Sufu [fermented tofu]. New soybean products made by 
fermentation: Cheese-type products, fermented soybean 
milk, an ontjom-type product. 10. Future of fermented 
soybean foods.
 Tables: (1) Demand for whole soybeans in Japan (1964-
1967) to make miso, shoyu, and natto. In 1967, only 4.5% 
of the soybeans used to make miso were used in the form 
of defatted soybeans, whereas the same year 91.1% of 
the soybeans used to make shoyu were defatted. The total 
demand in 1967 (in 1,000 metric tons) was miso 177, shoyu 
169, and natto 47. (2) Chemical composition of soybean 
foods: Miso (salty light, salty light, soybean miso), natto, 
soybeans. (3) Annual production of miso in Japan (1956-
1967). Production of 530,078 tons in 1956 decreased to 
a low of 453,956 tons in 1962, then rose to 520,510 tons 
in 1967. (4) Composition of miso in relation to time of 
fermentation and ratio of soybeans:rice:salt for three types 
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of miso: White miso, light-yellow salty miso, and yellow-red 
salty miso. (5) Average composition of shoyu made from 
whole soybeans and defatted soybean meal.
 Illustrations (fl owsheets, without quantities of 
ingredients) show: (1) Process for making red miso. (2) 
Process for manufacture of shoyu. (3) Process for making 
hamanatto. (4) Tempeh fermentation on a laboratory scale. 
(5) Preparation of sufu. (6) Preparation of soybean cheese. 
Address: Northern Regional Research Lab., Peoria, Illinois.

986. Kwon, Tai-wan. comp. 1972. Fermented foods in 
Korea: Annotated bibliography (1917-1971). Seoul, South 
Korea: Korea Institute of Science and Technology. 185 p. 28 
cm. For Fermented Soybean Products, see p. 28-85. [248* 
ref. Eng]
• Summary:  One of the best sources on soyfoods in Korea. 
A very well prepared bibliography. Of the 248 references, 
83 are related to soy. Most of the documents cited were 
published in the 1950s and 1960s; only one (p. 28) was 
published before 1940.
 Contents: 1. Fermented vegetable products (kimchies 
[kimchi]). 2. Fermented fi shery products. 3. Fermented 
soybean products (soybean koji {meju, maiju, maeju}, soy 
sauce {kanjang, ganjang}, soy paste {doenjang, dainjang, 
dwen-jang}, hot soy paste {kochojang, kochuzang}, etc.). 
4. Fermented cereal products (alcoholic beverages). 5. 
Miscellaneous. Appendix. Author index.
 Note 1. Doenjang (Korean soybean paste) is fi rst 
mentioned on pages 28, 64. Dainjang (Korean soybean paste) 
is mentioned on page 34. Dwen-Jang (Korean soybean paste) 
is mentioned on page 42.
 Kochojang (Korean red pepper miso) is fi rst mentioned 
on pages 28, 31, 46. Kochozang (Korean red pepper miso) is 
fi rst mentioned on page 36. “Red pepper sauce” (Korean red 
pepper miso) is fi rst mentioned on pages 38, 39. “Red pepper 
paste” (Korean red pepper miso) is fi rst mentioned on pages 
71.
 Kanjang (Korean soy sauce) is fi rst mentioned on page 
34.
 Ganjang (Korean soy sauce) is fi rst mentioned on page 
53.
 Note 2. This is the earliest English-language document 
seen (April 2012) that uses the word “Kanjang” or the word 
“Ganjang” to refer to Korean soy sauce.
 Meju (Korean soybean koji) is fi rst mentioned on 
pages 35, 41, 44, 60. Maiju (Korean soybean koji) is fi rst 
mentioned on page 34. Maeju (Korean soybean koji) is fi rst 
mentioned on pages 73, 83. Chung-Kook-Jang (Korean 
natto) is fi rst mentioned on page 79.
 Note 3. This is the earliest English-language document 
seen (Oct. 2010) that uses the word Chung-Kook-Jang 
(spelled exactly that way) to refer to Korean-style natto. 
Address: PhD, Head, Food Resources Lab., Korea Inst. of 
Science and Technology, Seoul, South Korea.

987. Nakao, Sasuke. 1972. Ryôri no kigen [The origin 
of foods]. Tokyo: Nihon Hoso Shuppan Kyokai (Japan 
Broadcast Publishing Association). 225 p. Illust. (some 
color). Maps. Index. 22 cm. Series: NHK Books No. 173. 
[Jap]
• Summary:  The important chapter titled “The big natto 
triangle and miso,” by Sasuke Nakao (p. 118-27) discusses 
natto, its relatives and ancestors in East Asia, and the “natto 
triangle” theory (with a map). Nakao hypothesized that natto 
(itohiki natto, made with one or more strains of bacteria) 
originated in the monsoon area of Southeast Asia, where 
there are East Asian evergreen forests. He considered Yunnan 
province in China to be the hypothetical center of natto’s 
origin.
 He states: We don’t know much about natto in Japan. 
Konnyaku was clearly mentioned in the literature of the 
Heian period [794-1185]. But natto was fi rst mentioned later, 
during the Muromachi period [1336-1573], therefore I guess 
it came from Java [sic] at about that time. Many new things 
from Europe (such as guns) also entered Japan during the 
Muromachi period.
 What I call the “Miso Group” is salted mold-fermented 
soyfoods–such as miso, shoyu, tamari, and fermented black 
soybeans (douchi)–that originated in northern China outside 
the Big Natto Triangle, then spread to central China and to 
other countries such as Japan and Korea. I have shown the 
Miso Group on the map in an oval to the upper right. So the 
triangle and the oval shows the locations of these two groups 
of processed, fermented soyfoods.
 In the Big Natto Triangle we fi nd a number of foods that 
originated in northern China, including konnyaku and sushi. 
Sake is also fermented with a mold–the koji mold. Bean 
sprouts (a great Chinese invention, using beans that are hard 
to cook) also exist in the Miso Oval, but they spread into 
many areas within the Big Natto Triangle including Burma 
and Java.
 Nyufu [dairy cheese or yogurt; literally “decayed / 
spoiled milk”] and tofu: Tofu was also a great invention of 
northern China–an easy way to eat soybeans. Seen from this 
point of view, European ways of cooking beans are very 
primitive.
 Note: Traditional European beans generally contain too 
little protein and too much carbohydrates (especially starch) 
to enable them to be made into tofu.
 Mr. Shinoda Osamu has developed the theory that tofu 
was invented in China but not in ancient times; probably in 
the middle of the Tang dynasty [618-906], and it became 
popular in the middle Song dynasty [960-1279], at which 
time it became an alternative to nyufu made from dairy milk. 
What I call nyufu here is different from funyu (fermented 
tofu), which is made by fermenting tofu, appeared after the 
invention of tofu, and is found today throughout East Asia. It 
is diffi cult to know exactly what nyufu was; in my opinion it 
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was probably like dahi from India. In any case, it is certain 
that there was a product in called nyufu shortly before the 
Tang dynasty and during the early Tang.
 During most of Chinese history, except when the 
nomadic milk-consuming Mongols ruled China during the 
Yuan dynasty (1279-1368), animal milks were not part of 
traditional Chinese culture.
 Tofu was in Japan by 1183 AD (see Diary of Hiroshige 
NAKAOMI, entry for 1183). Maybe tofu was brought in by 
Buddhist monks and consumed in and around Nara. By the 
end of the Muromachi period [1336-1573] the center of tofu 
making and use had moved to Kyoto.
 Another interesting thing is that in southern China 
and in Sichuan province, there is a tofu named reiki [li qi, 
pronounced “lichi;” “morning prayer].” The name originally 
referred to nyufu but later it came to refer to tofu. The 
origin of the word reiki was considered to be Sanskrit or 
some European language. It may have been connected with 
nyufu and/or dahi or India. Also, if we consider reiki to be 
the original name of tofu, then nyufu and tofu may have 
originated in Sichuan or southern China and migrated up to 
Northern China.
 In summary: Nakano’s theory is based on the 
observation that there are many varieties of non-salted 
fermented soyfoods and soy condiments inside the “natto 
triangle.” Yunnan province in southwest China, Thailand, 
Myanmar (Burma), Bhutan, Nepal, Indonesia, and Japan all 
fall within this triangle.
 Note 1. This is the earliest English-language document 
seen (Jan. 2012) that contains the term “natto triangle.” Yet 
this term can be misleading, especially for non-Japanese. 
Natto is the only non-salted fermented soyfood or soy 
condiment indigenous to Japan. Natto is made by fermenting 
whole, cooked soybeans with bacteria (Bacillus natto, or 
Bacillus subtilis) in a warm place (ideally 104ºF or 40ºC) for 
about 24 hours. According to various Japanese legends, natto 
originated almost 1,000 years ago in northeast Japan when 
cooked soybeans were placed in a rice-straw sack strapped 
over the back of a horse. The natto bacteria are found 
abundantly on rice straw, and the warmth of the horse’s 
body aided the fermentation. Under these conditions, the 
fermentation would take place naturally, without intentional 
inoculation.
 The “natto triangle” refers to the geographical area 
within a large triangle in East-, South-, and Southeast Asia–
the only place in the world where non-salted fermented 
soyfoods and soy condiments are indigenous. A number of 
these–such as tempeh in Indonesia and unsalted fermented 
black soybeans in China–are fermented primarily with molds 
(e.g., Rhizopus, Aspergillus) rather than bacteria. The triangle 
has its three corners in northeastern Japan (on the northeast, 
for natto), northeastern India and Nepal (on the west, for 
kinema), and in Java (Indonesia, on the south, for tempeh). 
It is incorrect to think of tempeh as a type of natto–by any 

defi nition! Applying this correction to the “natto triangle” 
causes it to fall apart! Extensive research after 1972 on the 
early history of tempeh and natto gave no support to the 
conjecture that natto came from Java.
 However the incorrect theory actually turned out to have 
powerful predictive value, especially as close relatives of 
natto were discovered in northeast India by Tamang and co-
workers starting in 1988, more than 15 years after the “natto 
triangle” hypothesis was proposed.
 Sasake Nakao was born in 1916. The chapter titled 
Mame no ryôri [Bean cookery] is on pages 115-26.

988. 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.

989. 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 
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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 
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.

990. Slamet, Dewi Sabita; Gandjar, Indrawati. 1972. Pengaru 
Rhizopus oryzae dan Aspergillus oryzae terhadap kwalitas 

kecap [The infl uence of Rhizopus oryzae and Aspergillus 
oryzae on the quality of Indonesian soy sauce, kechap]. 
Penelitian Gizi dan Makanan (Research on Food and 
Nutrition) 2:88-95. [16 ref. Ind]
Address: 1. Balai Penelitian Gizi Unit Diponegoro, 
Departemen Kesehatan R.I., Jakarta; 2. Balai Penelitian 
Gizi Unit Semboja, Departemen Kesehatan R.I., Bogor, 
Indonesia.

991. Manabe, Masaru; Ohnuma, Shizuko; Matsuura, Shinji. 
1973. [Studies on the fl uorescent compounds in fermented 
foods. II. Test on afl atoxin contamination of miso and miso-
koji in Japan]. Shokuhin Sogo Kenkyujo Kenkyu Hokoku 
(Report of the National Food Research Institute) No. 28. p. 
239-43. March. [10 ref. Jap; eng]
• Summary: Reprinted from Nihon Shokuhin Kogyo Gakkai 
Shi (J. of Food Science and Technology) 19(2):76-80 (1968). 
Address: National Food Research Inst., MAFF, Tokyo, 
Japan.

992. Manabe, Masaru; Matsuura, Shinji. 1973. [Studies 
on the fl uorescent compounds in fermented foods. III. 
Degradation of added afl atoxin during miso fermentation]. 
Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report of the 
National Food Research Institute) No. 28. p. 244-50. March. 
[14 ref. Jap; eng]
• Summary: “Although afl atoxin-like substances were 
detected in a few samples,” no actual afl atoxin was detected 
in any of the rice samples.
 Reprinted from Nihon Shokuhin Kogyo Gakkai Shi 
(J. of Food Science and Technology) 19(6):268-74 (1972). 
Address: National Food Research Inst., MAFF, Tokyo, 
Japan.

993. Manabe, Masaru; Matsuura, Shinji. 1973. [Studies 
on the fl uorescent compounds in fermented foods. IV. 
Degradation of added afl atoxin during miso fermentation]. 
Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report of the 
National Food Research Institute) No. 28. p. 251-55. March. 
[9 ref. Jap; eng]
• Summary: “A certain amount of afl atoxin was added to 
green miso before fermentation in order to investigate the 
degradation of the toxin during miso fermentation.” There 
was some degradation of afl atoxin B1 and G1 in miso during 
the early stage of miso fermentation, but in the later stage 
the velocity was remarkably reduced. As a result, more than 
50% of afl atoxin B1 and G1 remained in miso after 1 month 
fermentation. No degradation of afl atoxin B2 and G2 was 
detected during miso fermentation.
 Reprinted from Nihon Shokuhin Kogyo Gakkai Shi 
(J. of Food Science and Technology) 19(6):275-79 (1972). 
Address: National Food Research Inst., MAFF, Tokyo, 
Japan.



KOJI (300 BCE to 2021)   357

© Copyright Soyinfo Center 2021

994. 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.

995. Kikkoman Shoyu Co. Ltd. 1973. The Kikkoman way 
of fi ne eating. Kikkoman Shoyu Co. Ltd., No. 11, 3-chome, 
Koami-cho, Nihonbashi, Tokyo 103, Japan. 80 p. June 16. 
Illust. No index. 27 cm. Title changed in 1977 with third 
printing to The Kikkoman Cookbook. [Eng]
• Summary:  Contents: Preface by Keizaburo Mogi, 
President of Kikkoman Shoyu Co., Ltd., June 1973. 
Contents. Part 1: All about shoyu, by Shigeru Otsuka: 1. 
Shoyu and Japanese food: Japanese cuisine defeated?, the 
Europeans come to Japan. 2. Japanese food and nature. 
3. Shoyu and nature. 4. Japanization of western food. 5. 
The basic role of shoyu in Japanese cooking. 6. History 
of shoyu: Fermentation and taste, commercial production, 
shoyu and the West. 7. Shoyu production process: Raw 
materials, koji making, fermentation and brewing, pressing. 
8. Shoyu and components: The components of bouquet, 
fl avor components, the coloring of shoyu. 9. Shoyu and 
cooking, shoyu and health. 10. Conclusion. Part 2: Recipes 
with brewed soy sauce: 11. Appetizers. 12. Salads and 
Salad Dressing. 13. Beef. 14. Chicken and Egg. 15. Pork 
and Lamb. 16. Sea food. 17. Sauces. 18. Miscellaneous. 19. 
Japanese cooking. Postscript.
 The term “shoyu” is used throughout this book, except 
in the recipes (see p. 7 for explanation).
 In the section titled “Japanese cuisine defeated” (p. 8-9) 
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Otsuka states that there is no true “American cuisine,” not 
even the hamburger and hotdog. There are French, Chinese, 
Italian, and Scandinavian cuisines, but Japanese cuisine is 
not well known. “You may say that this is because there were 
too few Japanese in the United States, but that theory doesn’t 
hold water. By 1940 there were 1.5 times as many Japanese 
as Chinese in America. But Chinese restaurants are to be 
found in even small towns in all parts of the United States. 
Moreover, they are patronized almost exclusively by non-
Chinese Americans. Japanese restaurants, on the other hand, 
are virtually non-existent except for the West Coast and New 
York. Further, until very recently customers of such Japanese 
restaurants were almost all gastronomically homesick 
Japanese, or occasional Americans invited there by Japanese 
friends.”
 “Certainly there is no mistaking the fact that Japanese 
cuisine has utterly failed to spread to other parts of the 
world.”
 In the section titled “The Europeans come to Japan” 
(p. 10), Otsuka notes that Europeans fi rst came to Japan 
and tasted Japanese food in the mid-1500s. The fi rst [in 
about 1543] was a group of Portuguese, who landed at 
Tanegashima, an island off the southern tip of Kyushu. In 
1549 a group of missionaries headed by the Spanish Jesuit 
St. Francis Xavier arrived in Kyoto, at that time the capital of 
Japan, and began preaching Christianity. The Dutch traders 
who followed the Jesuits noticed shoyu and started to export 
it to Europe. “It was about 100 years later that Louis XIV 
of France began to prize shoyu as a secret ingredient in the 
luxurious court fare of the time.” Note 1. Louis XIV reigned 
from 1643 to 1715. Note 2. When we asked Mr. Otsuka for 
his source concerning Louis XIV’s use of shoyu, he was 
unable to give any source. However his source may well 
have been a 1959 Japanese-language leafl et titled Mieki by 
Yataro Obata. Obata admitted in 1983 that his statement was 
pure speculation.
 This books contains numerous color photos of prepared 
recipes. On p. 19 is a superb old woodblock print by 
Hiroshige (lived 1797-1858) showing shoyu being made 
in 19th century Japan. On page 25 are three black-and-
white photos showing: (1) Koji being made in a modern, 
mechanized koji room. (2) Moromi aging in a large, round 
modern vat. (3) Shoyu being pressed from pressing cloths by 
modern hydraulic presses. Address: Tokyo, Japan.

996. 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.
 “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.

997. Chico-San Inc. 1973. Chico-San Inc. products: A 
catalog of unique foods. P.O. Box 1004, Chico, CA 95926. 
26 p. Revised July 1973.
• Summary:  Soyfoods imported from Japan include Lima 
Soy Sauce, Soybean Puree (Miso), and dehydrated miso. 
They also sell black [soy] beans.
 Rice-based products include: Yinnies Grain Syrup (“a 
low cost natural sweetener made from whole grain barley 
and organically grown brown rice,” in a 12 oz. jar; a photo 
shows the jar and label); a 3-page description tells how the 
product is made and gives its composition (maltose is the key 
natural sugar); recipes are included. Yinnies (“A traditional 
Oriental grain candy. The ingredients are organically grown 
brown rice and barley. No sugar or artifi cial sweeteners 
are used.”). Rice chips with buckwheat. On the label of the 
Yinnies confection product the following statement appears: 
“The rice for the Yinnies is grown and harvested exclusively 
for and under the direct supervision of Chico-San by Wehah 
Farms of Richvale, California.” A similar statement appears 
on the Rice Chips label.
 Near the front is a label of Rice Cakes San-Wich 
(Ingredients: Brown rice, sesame seeds, Chico-San Yinnies 
Syrup {brown rice and barley}). At some point lecithin was 
added to keep the rice cakes crisp, so they would not be 
made soggy by the Yinnies Syrup.
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 Note: Lorenz Schaller of Ojai, California recalls (May 
2016): “My interest in lecithin began when the Chico-San 
company of Chico, CA began manufacturing their ‘Chico-
San Sandwiches.’ These were dreamy and I purchased many 
of them (and ate them, along with my very young daughter). 
Lecithin was among the very few ingredients listed on the 
label and the only ingredient that was not immediately 
familiar to me.
 “The ‘Chico-San Sandwich’ came in a sealed plastic 
sleeve and consisted of two very crisp rice cakes. The two 
inner faces of the cakes held a fi lling of very dark brown 
semi-solid barley malt of gooey, tacky consistency. The crisp 
rice cake and the gooey barley malt syrup together made a 
heavenly treat. The lecithin was a key ingredient in getting 
the malt syrup to a consistency that stayed in place (did not 
leak or run out of the Sandwich) and was soft to bite into and 
not tooth-breaking hard and, fi nally, did not cause moisture 
to migrate into the rice cake and take away the crispness. 
These little guys were a culinary, confectionary achievement. 
I’ve never forgotten them.”
 Corn Chips. Rice Cakes (3 types, each with brown rice 
and sesame seeds: Plain, with Millet, or with Buckwheat). 
San-Wich Rice Cakes–Unsalted (Ingredients: Brown rice 
[organic], sesame seeds, Chico-San yinnies syrup (brown 
rice and barley), various sea vegetables, and kuzu).
 One section (p. 9-10) is titled “How Chico-San 
guarantees Oriental-type, organically-grown brown rice.” 
The words “Reprinted from Health Foods Business 
magazine” and “Wehah Farms” have been carefully deleted 
from the text of this article!
 This is the revised edition of an earlier catalog. “Chico-
San products have gained increasing acceptance throughout 
the country since their introduction in 1960.” The booklet 
contains 8 pages of recipes, including: Sesame-miso spread 
for bread or dips. Black soy beans (p. 21). Wakame miso 
soup. Note: This is the earliest macrobiotic recipe seen which 
uses the term “Black soy beans” instead of “Black beans” 
to refer to black soybeans. Address: P.O. Box 1004, Chico, 
California 95926.

998. Harper, Anne. comp. 1973. Soybean processing and 
utilization: A partially annotated bibliography. Jakarta, 
Indonesia: Lembaga Ilmu Pengetahuan Indonesia 
(Indonesian Inst. of Sciences), Jl. Tjhik Ditiro 43, Jakarta. vi 
+ 56 leaves. 30 cm. [440 ref. Eng]
• Summary: Contents: Preface (by Prof. Sarwono 
Prawirohardjo, Chairman, ASEAN Permanent Committee 
on Science and Technology). Introduction: The soybean 
(Glycine max), soybean meal and oil, food uses, industrial 
uses, scope of the bibliography (“excludes references to 
non-alimentary utilisation of soybeans” and to “references 
to alimentary utilisation where the harvested plant has 
not undergone processing by either fermentation or oil 
extraction”), terminology of soybean processing (soybean 

meal, soy fl ours and grits, solvent extraction, miscella, 
desolventizer-toaster, defatted soy fl our, low-fat soy fl our, 
high-fat soy fl our, full-fat soy fl our, lecithinated soy fl our, 
soy protein concentrates, soy milk, Saridele, yuba, soybean 
curd [tofu], aburage, koritofu [kori-dofu, dried frozen 
tofu], soy protein isolate, protein fi bre products {spun, 
spinnerettes}, extrusion-expansion products, fermentation 
products {ontjom, Neurospora sitophila, soysauce, shoyu, 
Aspergillus oryzae, koji, moromi, tamari, koikuchi, natto, 
miso, tempeh, Rhizopus oligosporus, soybean cheese, sufu, 
Mucor sufu}, Zygosaccharomyces).
 General (p. 1). Fermentation products (p. 2-16). Soybean 
oil, meal, and protein (p. 17-42). Nutrition (p. 43-56). Note: 
500 copies were printed. Address: Indonesia.

999. Macrobiotic (The) (Chico, California). 1973. Miso 
making with white rice koji. No. 92. p. 22. Oct.
• Summary: Koji is rice or wheat, barley, etc. which has been 
treated with a mold called succaromises [sic, Saccharomyces 
is a yeast genus]. Koji rice (only white rice unfortunately) 
is available in Japanese food stores. If you can’t fi nd it, one 
can ask their local natural food store to order some from the 
manufacturer–Fujimoto & Co., 500 West Street, Salt Lake 
City, Utah 84101.
 One recipe for quick (yin) miso calls for 18 pounds 
soybeans and 18 pounds koji, 5 gallons water and 9 pounds 
salt. This amount will go in a ten gallon stone crock. In 
Japan, one twenty gallon barrel of miso feeds fi ve persons 
for one year.
 Letter (e-mail) from Carl Ferre of GOMF in Chico, 
California–in reply to inquiry. “Issue No. 92 was the 9th 
of 11 issues in 1973; so, my guess is [it was published in] 
September.”

1000. Nakanishi, Takeo. 1973. Chiizu seizô ni okeru bisei-
butsu riyô no shin gijutsu [New technique in cheese making 
using microorganisms]. Shokuhin Kogyo (Food Industry) 
16(18):34-40. (Chem. Abst. 80:2341). [13 ref. Jap]
• Summary: Describes the production of a dairy milk cheese 
made with the koji mold, Aspergillus oryzae chosen B.
 Note:
 Note: This is the earliest document seen (Oct. 2013) 
concerning a dairy-based cheese made with a koji mold. 
Address: Tohoku Daigaku Nôgaku-bu, Kyoju.

1001. Nga, B.H. 1973. Aspergillus oryzae in the production 
of soy sauce and related foodstuffs: Strain improvement and 
increased production. Singapore: Applied Research Corp., 
Research Report. *
Address: Singapore.

1002. Aihara, Cornellia. 1973. The dô of cooking (Ryorido). 
Vol. 4. Winter cooking. Macroguide No. 16. San Francisco, 
California: George Ohsawa Macrobiotic Foundation. 120 p. 
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Illust. by Carl Campbell. 21 cm.
• Summary: All recipes in this macrobiotic cookbook are 
numbered.
 Soy-related recipes include: 29. Nikomi Oden (with 
stuffed agé). 32. Boiled tofu (yutofu). 35. Furofuki daikon 
[with orange miso]. 36. Miso soup. 40. Kenchin soup [with 
tofu]. 47 Miso zoni, and white miso zoni. 87. Soy bean 
nishime. 89 & 90. Koji pickles. The section titled “Amasake” 
(p. 97-104) describes how to make it at home using sweet 
[glutinous] brown rice, then how to use it as a sweetener 
in various recipes: Amasake manju (steam cake). Amasake 
roll. Amasake karinto. Amasake cookies. Amasake cake. 
Amasake donuts (unyeasted or yeasted). Amasake crescents. 
Amasake wedding cake with frosting.
 Also contains detailed, illustrated instructions for 
making and cooking with mochi (p. 23-30). A number of 
recipes contain fi sh and there is a picture of a cooked fi sh on 
the cover.
 Note: This is the earliest document seen (Oct. 2021) that 
mentions cookies made from amazake. Address: 1471–10th 
Ave., San Francisco, California 94122.

1003. Farmilant, Eunice. 1973. The natural foods sweet-
tooth cookbook. Garden City, New York: Doubleday & 
Company, Inc. 182 p. Illust. (by Ed Nuckolls). Index. 22 
cm. Pocketbook edition published in March 1978 by Jove 
Publications, New York. [10 ref]
• Summary: A tempting collection of more than 100 natural, 
healthful desserts made without sugar, honey, or artifi cial 
sweeteners. Recipes adapted from Far Eastern, Traditional 
European, and Classical American desserts.
 Contents of Part III: An appendix of food value charts. 
Guide to natural and health food stores (p. 151-167). 
Bibliography. The guide is arranged alphabetically by state; 
within each state the stores are listed alphabetically by 
store name, with the store name, address, city and Zip code 
given. For example (in California): The General Store, 5th 
St. between Mission and Junipero, Carmel 93924. At the 
end of this section, half a page is devoted to: “Wholesale 
Distributors in the United States” [directory].
 Arkansas: Shiloh Farms, Rte. 59. Sulfur Springs 72768.
 California:
 Erewhon Trading Co. of L.A., 8003 W. Beverly Blvd., 
Los Angeles 90048.
 Chico San Foods, 1144 West First St., Chico 95926.
 Illinois: Food for Life, 420 Wrightwood, Elmhurst 
60126.
 Massachusetts: Erewhon Trading Co., 33 Farnsworth 
St., Boston 02210.
 New York:
 Deer Valley Farms, Guilford 13780.
 Infi nity Food Co., 171 Duane, New York 10013.
 Juniper Farms, Box 100, Sugar Loaf 10981.
 North Dakota:

 Pioneer Specialty Foods, Fargo 58100.
 Pennsylvania: Merit Food Company, Pill Hill Lane, Box 
177, Bally 19503.
 Natural Herbs only:
 Celestial Seasonings, Box 1405, 1027 Pine St., Boulder, 
Colorado 80302.
 Meadowbrook Herb Garden: Rte. 138, Wyoming, Rhode 
Island 02898.
 Soy-related information and recipes are (page numbers 
refer to the pocketbook edition): soy milk as an alternative 
for cow’s milk (p. 12). Unrefi ned soy oil (p. 27). Koji and 
amasake [amazake] (p. 29). Soy milk (p. 30). Soybean crêpes 
(with soybean fl our, p. 65). Mock cream cheese cake (with 
tofu, p. 75-76). Tofu or soy cheese (homemade, 76-77). 
Amasake cookies (p. 83). Amasake (homemade from koji, 
p. 154-55). Soy cream sauce (with soybean fl our, p. 161-
62). Eggnog (with 3 eggs separated, 2 tablespoons barley 
malt extract or Amasake Syrup, 4 cups chilled Soy Milk, 1 
teaspoon vanilla extract, and nutmeg, p. 172-73). Soy milk 
(homemade, p. 180). Food value charts (p. 185-87). Address: 
Food for Life store, Chicago, Illinois.

1004. Hunan Sheng po-wu-kuan. 1973. Ch’ang-sha Ma-
wang-tui i-hao Han-mu [The Han Tomb No. 1 at Ma-wang-
tui]. Peking, China: Wen Wu Press. Vol. 1. See p. 35-36. 
[Chi]*
• Summary: The name of the tomb is pronounced “ma-
wang-DUI.” Gives a list of the foods buried in this 
remarkable Han dynasty tomb in Changsha, Hunan province, 
China. They were buried in about 165 B.C. and unearthed in 
1972. A complete listing in English is given by Ying-shih Yü 
(1977, p. 56). The seasonings included “soy sauce (chiang), 
shih (‘salted darkened beans’), and leaven (ch’ü) [qu].” Also 
includes azuki beans. Address: China.

1005. 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.

1006. 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 



KOJI (300 BCE to 2021)   361

© Copyright Soyinfo Center 2021

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 
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.

1007. Nihon Jozo Kogyo K.K. 1974. Marufuku tane-koji 
(miso-yô) [Marufuku koji starter for miso]. Koishigawa 
3-26-3, Bunkyo-ku, Tokyo, Japan. 1 p. Feb. Manufacturer’s 
catalog. [Jap]
• Summary: Describes 9 types and 17 varieties of koji starter 
for miso, with prices and amounts of koji each will make. 
Address: Tokyo, Japan. Phone: 03-814-2738 or 9.

1008. Spiral Foods Inc. 1974. Wholesale price list. Chico, 
California. 4 p. March 15. 28 cm.
• Summary: This two-sheet catalog and price list, consisting 
of two pages stapled in the upper left corner, is printed front 
and back with reddish-orange ink on tan paper. The fi rst item 
is fi ve cookbooks. Soy-related products: Condiments: Lima 
tamari soy sauce (aged naturally over 2 yrs.). Miso–soybean 
puree (entirely natural–Mugi Miso, or Kome Miso). Lima 
kome miso. Nigari (natural coagulant to make tofu). Barley 
koji. Tekka. Sesame salt (toasted whole brown sesame 
seeds and sea salt). Salt plums (pickled in sea salt). Kuzu 
(wild arrowroot starch). Utensils: Soy pitcher [soy sauce 
dispenser]. Address: 1144 West 1st Street, Chico, California 
95926. Phone: 343-2111.

1009. Aihara, Cornellia. 1974. How to make miso using 
mugi koji (fermented barley). Macrobiotic (The) (Chico, 
California) No. 98. p. 53-55. May.
• Summary: Gives a large-scale recipe using 30 lb soybeans, 
20 lb barley, 15 lb salt, and 7 cups barley koji. The mugi koji 
can be ordered from Janus Natural Foods, 1523 Airport Way, 
Seattle, Washington 98134. Or from Chico-San Inc., 1144 
West First St., Chico, California 95926. Address: Chico, 
California.

1010. Ueda, Atsumu. 1974. Kôji ni yoru miso no seizô [Miso 
production using koji]. Shoku no Kagaku (Food Science 
Journal) No. 21. p. 35-40. Dec. [Jap]
Address: K.K. Hinode Miso Jozo Moto, Japan.

1011. Masuda, Koh. editor in chief 1974. Kenkyusha’s new 
Japanese-English dictionary. 4th edition. Tokyo: Kenkyusha. 
xiii + 2111 p. 27 cm. [Eng; jap]
• Summary: The fi rst edition of this superb dictionary was 
published in 1918, the second in 1931, and the third in 1954. 
The words are listed in alphabetical order. Some of the 
defi nitions of soy-related terms are quite poor. Examples:
 Daitokuji natto: not listed.
 edamame: “green soybeans.” [Better: Green vegetable 
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soybeans, or Edamamé].
 Hamananatto: not listed.
 Hamanatto: not listed.
 hiryôzu: not listed.
 kinugoshi [tofu]: fi ne-grained tofu.
 kogori-dôfu = kôya-dôfu.
 Note. This is the earliest English-language document 
seen (April 2013) that uses the the term kogori-dôfu or the 
term kôya-dôfu to refer to dried-frozen tofu.
 koikuchi shoyu: not listed.
 kôji: “koji.” Good.
 miso: “miso.” Good. Also defi nes: [ama-miso]: slightly-
salted miso.
 [miso-koshi]: a miso strainer.
 [miso mame]: a soybean; a soya (bean).
 [miso-shiru]: miso soup. And many more.
 nattô: “fermented soybeans.” [Better: Whole soybeans 
fermented with Bacillus subtilis]. Nattô-jiru: “Miso soup 
with minced fermented soybeans.” Good.
 nomame: not listed.
 okara: bean-curd (tofu) refuse; lees of bean curd.
 omiotsuke [Jap: Misoshiru] See miso [Miso soup; word 
used by women only].
 otsuke [Jap: Misoshiru] Miso potage (soup).
 saishikomi shoyu: not listed.
 shitaji: soy. See shôyu.
 shôyu: “soy (sauce).” Better: Soy sauce.
 tamari: “(a kind of) soy; soy sauce; sauce from refi ned 
soy.”
 tôfu: “bean curd [cheese]; tofu.
 [yaki-dofu]: “roasted bean curd.”
 [tofu itcho]: a piece (cake) of bean curd.
 [tofu-ya]: “a tofu dealer (seller, maker).”
 tônyû: “soybean (soya) milk.” [Better: Soymilk, soya 
milk, or soybean milk].
 tsurumame: not listed.
 usukuchi shoyu: not listed.
 yuba: “dried bean curds” [sic. Better: The protein-lipid 
fi lm formed atop soymilk when it is heated].

1012. Yong, F.M.; Wood, B.J. 1974. Microbiology and 
biochemistry of soy sauce fermentation. Advances in Applied 
Microbiology 17:157-94. [259 ref]
• Summary: The best review of the literature on soy sauce 
available in English. Superb! Contents: Introduction. 
Fermented soy products. History of soy sauce products. 
Chemical composition of soy sauce. Raw materials: 
Soybeans, wheat, ratio of soybeans to wheat, salt, substitute 
raw materials. Treatment of raw materials. Koji. Culturing 
the Koji. Mash (Moromi): Preparation (mashing), control 
of the mash, aging, microbiology of mash. Pressing. 
Pasteurization. “Chemical” soy sauce. Semichemical soy 
sauce, or shinshiki shoyu. Future development in the soy 
sauce industry. Conclusions. References. Address: Dep. 

of Applied Microbiology, Univ. of Strathclyde, Glasgow, 
Scotland.

1013. Janus Natural Foods. 1974? Home made mugi miso 
(Leafl et). Seattle, Washington. 2 p. Undated. 28 cm.
• Summary: Describes in detail how to make miso at home 
using 20 lb soybeans, 20 lb barley koji (dried), and 8 lb salt. 
Janus sells barley koji.
 Note: This is an excellent, accurate recipe, with exact 
ingredients, a 12-step process, and many notes. Address: 
1523 Airport Way South, Seattle, Washington 98134. Phone: 
(206) 624-1084.

1014. Canupp-Penrod, R. Lewis. 1975. Soy you want soy 
sauce [Make yer own]. Mother Earth News No. 31. Jan. p. 
36-37. [2 ref]
• Summary: The author is writing a book on soybean 
products. “Perhaps the best description of the basic chemical 
process involved [in making soy sauce] was given by a 
traveler named Bishop, who visited Korea between 1894 
and 1897. He wrote, ‘Oil of sesamum is largely used in 
cooking, as well as vinegar, soy and other sauces of pungent 
and objectionable odors, the basis of most of them being 
capsicums and fermented rotten beans.’ In Bishop’s time, 
Koreans made soy sauce in the fall, after the harvesting of 
the dried soybeans.” He proceeds to describe the ancient 
Korean process for making mei-ju [meju, soybean koji] and 
from it soy sauce.
 Then he describes briefl y how to make Korean miso 
(toin-chang {doenjang}), tofu (yu-bu), soybeans boiled in 
soy sauce (kong-cha-ban), dry roasted soynuts, soy sprouts, 
and pickled soy sprouts.
 Illustrations show: (1) A truncated cone of pounded 
soybeans, 8-10 inches high by 12 inches in diameter, as it 
begins its period of fermentation on a homemade mat of 
cattail leaves. (2) The cone is later enclosed in tapered strips 
of unbleached muslin and hung from a hook–as under the 
eaves or a rafter.

1015. Yamaguchi, Yuzo; Hattori, Renzo; Kikuchi, Mitsuo; 
Moroe, Tatsuo. 1975. Kôji-kin busei hôshu i yoru tônyû 
no dasshu to karuboniru kagôbutsu no kangen ni tsuite 
[Deodorization of soymilk and reduction of carbonyl 
compounds by the conidiospores of Aspergillus oryzae]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 49(2):113-18. Feb. [11 ref. Jap]
Address: Central Research Lab., Takasago Perfumery Co. 
Ltd., Tokyo, Japan.

1016. 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. 
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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.

1017. Kushi, Michio. 1975. The unifying principle: Excerpt 
from the Book of Miso by Aveline Kushi. Michio Kushi 
Seminar Report (Brookline, Massachusetts). Winter. No. 9. 
March 24. p. 25-31. [2 ref]
• Summary: Contains a description of “What is miso?” by 
Michio Kushi, and the “Song of Miso,” a poem translated 
from the Japanese book Miso Daigaku by Mr. Kan Misumi. 
Its many Japanese terms are explained in footnotes. Address: 
Brookline, Massachusetts.

1018. Kon, Masayo; Ito, Hiroshi. 1975. Hamanatto ni 
kansuru kenkyu. II. Seihin-chu no biseibutsu [Studies on 
“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.

1019. Steinkraus, Keith H. 1975. Exotic fermented foods for 
Americans. New York’s Food and Life Sciences Quarterly 
8(1):8-11. Jan/March.
• Summary: “Nearly all of us are familiar with soy sauce, 
the shoyu of Japan and China, since this is an exotic food 
that has become a part of our diet. Few Americans, however, 
know the fl avor and aroma of genuine, fermented soy sauce 
or are aware of how the product is manufactured. Actually, 
much of the soy sauce available today is produced by 
hydrolyzing (digesting) soybeans with hydrochloric acid. 

This acid splits the proteins and lipids and other soybean 
components, yielding, when neutralized, a salty, tasty liquid 
that imparts a meatlike fl avor to bland foods.”
 Describes how fermented shoyu is made. Then gives a 
brief introduction to miso, nuoc-mam and other fi sh sauces, 
fi sh pastes, tempeh kedele, ontjom (made from peanut 
presscake), bongkrek (made from coconut presscake), tapé, 
and idli.
 Photos show: (1) A round tray of koji to be used for 
making soy sauce. (2) A man holding a tray on which are 
several large pieces of tempeh wrapped in banana leaves. (3) 
A deep tray fi lled with fresh, white tempeh, made at the New 
York State Agricultural Experiment Station. Address: Dep. of 
Food Science and Technology, New York State Agric. Exp. 
Station, Geneva, New York.

1020. 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 
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has not been pasteurized and does not contain preservatives.
 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.

1021. Shuttleworth, John. 1975. Eastern procedures 
with soybeans are not diffi cult: Mother Earth news. Sun 
(Baltimore, Maryland). Aug. 30. p. A8.
• Summary: First describes, in prose format, how Korean 
soy sauce is made at home. Then describes, in recipe format, 
how to make it at home today. Finally describes, in prose 
format, how to make Korean tubu (“Japanese tofu, or bean 
curd”) at home.
 A very similar version of this article, with two small 
illustrations of Korean meju (soybean koji, in the shape of a 
truncated cone) appeared in the Chicago Tribune on Sept. 28 
(p. N_A11).
 Note. This is the earliest English-language document 
seen (April 2013) that uses the term “tubu” to refer to 
Korean-style tofu.

1022. Erewhon Trading Co., Inc. 1975. Erewhon harvest ‘75. 
Boston, Massachusetts. 48 p. Oct. Catalog and price list.
• Summary:  On the front cover, a brown and white photo 
shows a rustic farmer, holding a pitchfork, standing by 
his horse and hay wagon with wife and child. On the back 
cover, Erewhon’s president, Tyler Smith, writes a poetic 
passage about the beauty of wheat. Products include: Grains: 
Lone Pine in Arkansas grows organic short grain and long 
grain brown rice. Wehah Farms in California grows organic 
short grain brown rice and non-organic sweet brown rice 
[glutinous rice]. Baker in Louisiana grows organic medium 
grain brown rice. Organic hard red winter wheat is grown in 
Nebraska and in Deaf Smith, Texas. Organic hard red spring 
wheat is grown by Ted Whitmer in Montana and Ricke in 
Minnesota. Organic hard amber durum wheat is grown by 
Whitmer in Montana. Organic soft white pastry wheat is 
grown by Wild Winds in New York. Other organically grown 
grains are pearled barley (Idaho), whole unhulled buckwheat 
for sprouting, hybrid yellow or white corn (Deaf Smith), 
open-pollinated yellow corn (Minnesota), blue corn, whole 
oats, and rye. Cereals include organic soy fl akes from Deaf 
Smith (25 lb). Flours include organic soybean fl our (25 lb, 

steelground, full-fat). Pasta (packaged or bulk) includes 
Japanese soba, Soy Rice Shells.
 Snacks from “Erewhon L.A.” include Chico-San 
Yinnies, and Date-Nut Delight. Nik’s Snaks (p. 8): This full 
page lists about 30 products. Of these, eleven are “tamari-
roasted” whole-food snacks. The 30 products are sold in 5 
sizes: 2.5 oz, 3.5 oz, or 6 oz. pick-up packages, or 25 lb bulk. 
The soybeans (dry roasted with tamari, no salt) are sold only 
in 25 lb packs. Other tamari-roasted seeds include: Spanish 
peanuts, sunfl ower seeds, roasted almonds (all 2.5 oz or 25 
lb), cashews or pumpkin seeds (25 lb). Non tamari-roasted 
products include: Raisin walnut mix. Roasted mixed nuts. 
Raw mixed nuts. Raisin nut mix. Peanut raisin mix. Trail 
mix (Honey almond granola, roasted peanuts, raw sunfl ower 
seeds, date pieces, raisins, and sea salt). Honey almond 
granola. Chia seeds. Bee pollen. Alfalfa seeds. Date sugar. 
etc. Erewhon Aztec organic corn chips. Baked goods from 
Cable Springs Bakery in Cambridge, Massachusetts. Fruit 
juices from Erewhon, Heinke’s, Knudsen, Lehr’s (natural 
grape juice from Germany), and Biotta (Swiss Vegetable 
juices).
 Dairy Products: Cheeses from Alta Dena (also kefi r and 
yogurt) in California, Superior Cheese Co. in Massachusetts, 
Redwood Natural Cheese Co. in California. Also Favorite 
Foods yogurt.
 Dried fruit, including organically grown Monukka and 
Thompson raisins, prunes, dates, apricots, apples, Bing 
cherries, black mission fi gs, and Calimyrna fi gs. Peanut-, 
apple-, sunfl ower-, and sesame butters. Sesame tahini. Pure 
& Simple “fruit butters sweetened with honey only; terrifi c 
old-fashioned jams (apple, apricot, peach, plum, raspberry, 
strawberry, grape, cherry). Erewhon apple sauce. “Pumpkin 
Sour” apple sauce and apple butter made in Plainfi eld, 
Vermont. Tree of Life fresh fruit preserves from Florida (8 
varieties).
 Seeds & nuts, incl. Erewhon organic soybeans in 1-lb 
packs, and Erewhon organic stoneground soybean fl our 
in 24-oz packs. Arrowhead Mills packaged products, incl. 
Bulghur-soy grits (24 oz), Soy fl akes (16 oz, organic), 
Roasted soy fl our (24 oz, organic). Beans, incl. Aduki (25 
lb, from Japan or Mainland China), yellow soybeans (50 lb, 
organic, New York), black soybeans (25 lb, non-organic from 
Japan, or organic from New York), green soybeans [dry] 
(25 lb, organic). Erewhon granola (17 products, including 
various sizes), Arrowhead Mills granola, Back to Nature 
granola (unsalted).
 Oils, incl. Arrowhead Mills soybean oil (pints, quarts, or 
5-gallon jug). Honey. Baking, incl. Premose barley malt, and 
Yinnies grain syrup from Chico-San. Tea, incl. 2 pages from 
Celestial Seasonings, and Erewhon Mu tea (9 or 16 herbs), 
Lotus root tea, Kukicha-branch twig tea. Springwater.
 Tamari & Miso: 4 pages of descriptions and prices for 
Hacho miso (all misos are sold in 1 lb or 44 lb keg), Mugi 
miso, Kome miso, Tamari soy sauce [actually shoyu] (8 oz, 
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pints, quarts, ½ gallons, gallons, or 4.7 gallon tin), Barley 
koji (1 lb). Specialties, incl. Unrefi ned sun-dried sea salt 
with natural trace minerals from the north coast of Brittany 
in France, Tekka, kuzu, umeboshi, sesame salt, Herbamare 
salt, nigari, brown rice vinegar, non-alcoholic beer (Birell, 
Kingsbury), Bambu instant coffee substitute.
 Fearn Soya Foods: Soya granules, Soy-O wheat cereal, 
Soy-O corn bread & muffi n mix, Soy-O bran muffi n mix, 
Soy-O pancake mix–buckwheat, Soy-O pancake mix–
wholewheat, Sesame burger mix, Natural soya powder.
 Sea vegies: Agar-agar, dulse, hiziki, kombu, wakame, 
nori seaweeds (a description of each is given).
 Erewhon certifi ed organic produce, incl. Daikon grown 
in California. Soaps, incl. Cattier clay products and Dr. 
Bronner’s Peppermint castile soap, Orjene, Nature’s Gate, 
Tom’s Natural Soap.
 Cookware, mostly imported from Japan, incl. Soy 
[sauce] dispenser, 4½ inch. Growing [sprouts and sprouters]. 
Cast iron. Flyers, incl. Talking Food series, Natural recipes 
(3 by 5 inch tear-off pads. Soy-related recipes include: Soy 
au gratin, Soy casserole, Miso soup, Soyburgers, and Soy 
loaf).
 A map shows Erewhon’s delivery region (Maine, New 
Hampshire, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey) and schedule. The company also has an 
offi ce near New York City at 303 Howe Ave., Passaic, New 
Jersey 07055. Phone 212-594-6455.
 Note 1. This is the earliest document seen that uses the 
word “vegies” (spelled as such, one of two documents) to 
refer to vegetables, or “Sea vegies” to refer to sea vegetables 
(edible seaweeds).
 Note 2. This is the earliest document seen (May 2006) 
that uses the term “trail mix” to refer to a non-perishable 
mixture of dried fruits, seeds, nuts, roasted soybeans, 
granola, etc. to be eaten as a snack, as when hiking or 
walking. Nik Amartseff coined the term “trail mix” and 
launched the fi rst commercial trail mix product through 
Erewhon Trading Co. in 1974. At the time, Nik was studying 
and practicing macrobiotics in Boston, Massachusetts. By 
the late 1970s several brands of trail mix were on the market 
in both natural food stores and supermarkets; by the 1980s 
there were many, as it became a mainstream American snack.
 This catalog cover was reprinted with permission from 
the Michio and Aveline Kushi Macrobiotics Collection, 
Archives Center, National Museum of American History, 
Smithsonian Institution, Washington, DC. Address: 33 
Farnsworth Street, Boston, Massachusetts 02210. Phone: 
617-542-1358.

1023. Erewhon [Los Angeles, California]. 1975. Erewhon. 
November/December 1975. Culver City, California. 22 p. 
Catalog and price list.
• Summary:  On the front cover is an illustration (line 
drawing) of Benjamin Franklin, wearing a fur hat and 

glasses. Below is a quote from his Poor Richard’s Almanac 
(1739): “Keep thy shop and thy shop will keep thee.” Other 
quotes are scattered throughout the catalog.
 Products include: Pasta (packaged and bulk). incl. 
Soya-Rice Shells (organic) “Eat to live, Live not to eat.” 
Bulk staples–Grains (including Sweet Rice from California), 
fl ours (freshly milled whole grain), cereals, beans (incl. 
organic soybeans and soybean fl akes from Texas), seeds. 
“Knowledge like a rich Soil, feeds if not a world of Corn, a 
world of weeds.” Erewhon packaged staples–Grains, fl ours, 
cereals, beans (incl. organic soybeans), seeds. “A long life 
may not be good Enough, but a good Life is long Enough.”
 Granola. More packages–Arrowhead grains, cereals, and 
beans, Fearn Soya Foods (from Fearn Soya Products, incl. 
Soy-O-Pancake Mix {Wholewheat or Buckwheat}, Soya 
Powder {Natural or Low Fat}), Earthwonder meals-in-a-bag. 
Arrowhead Mills The Simpler Life food storage program 
(nitrogen packed in #10 metal cans; incl. soybeans and soy 
fl akes). Juice. “They that cannot Obey, cannot Command.” 
Spreads (nut butters {peanut butter, sunfl ower butter, sesame 
butter, sesame tahini} and fruit butters {Pure and Simple, 
sweetened only with honey}). Rocky Hollow Herb Farm’s 
line of organic and natural herbs, spices, and essential 
oils. “Time is an Herb that cures all Diseases.” Goodies: 
Nik’s Snaks, chewies (incl. pemmican), chips (incl. Mother 
Earth Tamari Chips, Corn Munchies–Pure & Simple). “To 
lengthen thy Life, lessen thy Meals.” Rennetless cheese from 
Redwood Natural Foods. Dried fruit (bulk or packaged, incl. 
calymyrna fi gs, medjool dates, monukka raisins). Tamari & 
miso (Tamari soy sauce–4 sizes aged 2 years, Hacho miso–3 
sizes aged 2 years, Mugi miso–3 sizes aged 18 months, 
Kome miso–3 sizes age not given). Vegetable oils (incl. 
Arrowhead Soy Oil in 3 sizes). Garden fresh produce. Sea 
vegetables. Herb teas (incl. Celestial Seasonings). “Make 
Haste slowly.” Body care (incl. Tom’s soap and shampoos, 
Dr. Bronner’s soaps, Cattier products), “When the well’s 
dry, We know the worth of Water.” Potpourri: Condiments 
(incl. “kuzu arrowroot, umeboshi (plums pickled in brine),” 
cookware (Quaker City grain mill, Corona stone mill, Mac 
steel utility knife, Soy sauce dispenser), publications). 
“Hunger is the best Pickle.” Important stuff (Ordering 
information). “Drive thy Business, let it not Drive Thee.”
 On the last page, John Fountain extends “grateful 
appreciation to all those whose positive accomplishments 
have created Erewhon: Lima and George Ohsawa, Aveline 
and Michio Kushi, Cornellia and Herman Aihara, Michel 
Abehsera, Yvette & Jacques DeLangre, William Dufty, Frank 
Ford, Paul Hawken, Carolyn Heidenry, Roger Hillyard, 
Bob Kennedy, Bruce McDonald, Tommy Nakayama, Shane 
and Lou Olds [sic, Shayne Oles], Fred Rohe, Dr. Pietro 
Rotundi, Evan Root, Tyler Smith, Bill Tara, our customers, 
staff, suppliers, and growers, Susan and Lou Remy and all.” 
Address: 8454 Steller Dr., Culver City, California 90230. 
Phone: (213) 836-7569.
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1024. Erewhon Trading Co. 1975. News from nowhere 
(Japanese fermented foods–Miso, tamari, and koji). East 
West Journal. Nov. 15. p. 29.
• Summary: The subtitle states: “Erewhon news from 
Nowhere is a regular East West Journal column providing 
information about food. We hope that this will be a valuable 
educational service, enabling readers to select what they 
eat knowledgeably. If you require more information about 
food, we invite you to visit us at our retail stores.” Note that 
though the column is written in the fi rst person, no author is 
given.
 “In my opinion the most fundamental change in the 
creation of traditional fermented foods occurred with the 
shift of the Japanese rural-based economy after World War 
II. The movement of the population to the cities and the 
emphasis on production and manufacturing by large numbers 
of city dwellers who consumed increasingly larger amounts 
of food created a demand for soybeans beyond the capacity 
of the rural of the rural population’s productivity. The 
Japanese turned to America for their soybeans and began to 
use varieties that did not lead to the fi ne product to which 
the native beans had formerly contributed. The result was 
an economic necessity for research, carried out by American 
and Japanese technicians, and the results created several 
basic changes in the manufacturing process.
 “First, the koji mold was investigated, and out of the 
hundreds of strains of mold bacteria [sic] present in the 
traditional mold culture, certain strains were isolated and 
propagated for their effectiveness to create the fermentation 
under laboratory conditions. Thus, new strains of ‘hybrid’ 
cultures were developed that would break down the 
American beans of inconsistent quality. The technicians 
failed to see the process as a whole, not realizing that the 
long-term fermentation and great attention in handling the 
raw materials at different stages was an art that depended on 
a great variety of naturally occurring bacteria to produce an 
environment where natural competition worked to strengthen 
the culture.”
 “Except for the small number of true traditional makers 
in Japan, I would say that Americans in their own backyards 
will, within the next ten years, be producing fi ner miso and 
tamari than the majority of producers currently working in 
Japan.” Address: Massachusetts.

1025. Kiuchi, Kan; Ohta, Teruo; Ebine, Hideo. 1975. 
Changes in lipid components of miso-dama koji. Hakko 
Kogaku Zasshi (J. of Fermentation Technology) 53(12):869-
74. Dec. [6 ref. Eng]
• Summary: “A large amount of lipids [such as oil and 
lecithin] is contained in miso, especially soybean miso, 
since soybean is the raw material of miso.” However the 
free fatty acid content of miso dama was higher than that of 
soybeans. Address: National Food Research Inst., Ministry of 

Agriculture and Forestry, Shiohama, Koto-ku, Tokyo, Japan.

1026. Shurtleff, William; Aoyagi, Akiko. 1975. Tofu, 
soymilk and yuba in China, Taiwan, and Korea (Document 
part). In: W. Shurtleff and A. Aoyagi. 1975. The Book of 
Tofu. Hayama-shi, Kanagawa-ken, Japan: Autumn Press. 336 
p. See p. 250-64.
• Summary:  Contents: Introduction. Three varieties of tofu. 
Doufu: Known as tojo or tokua in the Philippines, or as tahu 
in Indonesia. Pressed tofu (doufu-kan): Savory tofu (wu-
hsiang kan), soy-sauce pressed tofu (chiang-yu doufu-kan), 
pressed tofu sheets (pai-yeh, incl. pressed tofu noodles or 
“beancurd shreds” {doufu-ssu, kan-ssu}, pressed tofu loops 
{pai-yeh chieh}, Buddha’s Chicken {su-chi} or Buddha’s 
Ham {suhuo-t’ui}, salted dry tofu {doufu-kan}). Chinese 
soft kinugoshi (shui-doufu, sui-doufu, nen-doufu, nan-doufu, 
shin-kao doufu). Warm soymilk curds: Chinese smooth curds 
(doufu-nao, dou-nao; often served for breakfast by street 
vendors), curds-in-whey (doufu-hua). Deep-fried tofu (yu-
doufu, cha-doufu, doufu-kuo, kuo-lao doufu). Frozen tofu 
(tung-doufu, ping-doufu).
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the term tung-doufu or the term 
ping-doufu to refer to frozen tofu.

Doufu-ru [fermented tofu]: white fermented tofu (pai 
doufuru, incl. 5 different types such as red pepper, sesame 
oil and red pepper, fi ve-spice, etc.), red fermented tofu 
(hung doufuru, nanru, nanyu, made by adding Chinese red 
fermented rice [red rice koji] {ang-tsao} to the brining liquor 
to give it a deep red color, thick consistency, and distinctive 
fl avor and aroma; soy sauce is generally used in place of rice 
wine; another variety is rose essence fermented tofu), stinky 
fermented tofu (tsao-doufu, ch’ou doufu, incl. green stinky 
fermented tofu), chiang-doufu (prepared by pickling fi rm 
cubes of tofu for several days in either Chinese-style miso 
{chiang} or soy sauce).
 Soymilk (doufu chiang, dou-chiang, dou-nai, dou-ru): 
Widely enjoyed as a spicy hot breakfast soup (p. 204) or a 
warm, sweetened beverage (p. 207). Sometimes sold bottled 
by street vendors.
 Yuba: Yuba is much more popular and much less 
expensive in China and Taiwan than it is in Japan. There are 
hundreds of yuba shops throughout Taiwan and probably 
thousands in China, and yuba plays an important role in 
the nutritional life of the people in home and restaurant 
cookery. Called bean curd “skin” or “sheets” in most 
Chinese cookbooks, yuba is known in Mandarin as doufu-
p’i (“tofu skin”) or doufu-i (“tofu robes”). “One of the 
obvious differences between the uses to which yuba is put 
in China as compared to Japan is the remarkable ingenuity 
and inventiveness employed by the Chinese in giving yuba 
the semblance of meat. Imagine walking by the display 
case of attractive restaurants or marketplace yuba shops 
and seeing perfect replicas of plucked hens, roosters, and 
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ducks, light-brown fi sh (complete with fi ns, gills, eyes, and 
mouth), juicy hams, tripe, liver and rolled meats–all made 
from yuba (fi g. 111). Rich red sausage links hang in rows 
and deep-fried drumsticks are handsomely arranged on a 
large platter–together with a life-sized pig’s head. Most of 
these imitation meat dishes are prepared by pressing fresh 
yuba into a hinged (wooden or aluminum) mold,” clamping 
the mold closed, then steaming it until the yuba’s shape 
is fi xed. Served at su-tsai restaurants which specialize in 
Buddhist vegetarian cookery, each has its own well-known 
name: Buddha’s Chicken (suchi), Buddha’s Fish (suyu, 
sushi), Buddha’s Duck (suya), Vegetarian Tripe (taoto) or 
Liver (sukan); Molded Pig’s Head (tutao), Molded Ham 
(suhuo), Sausage Links (enchan), Buddha’s Drumsticks 
(sutsai tsui), Deep-fried Duck (suya). A full-page illustration 
(p. 258) shows these products. Fresh yuba. Dried yuba (kan 
doufu-p’i, incl. sweet yuba and Bamboo yuba {fuchu [dried 
yuba sticks]}). Tofu and yuba in Chinese cookery: Mandarin 
cookery, congee (rice porridge), “red broiled” sauces (hong-
sao), meatless days, vegetarian restaurants.
 The Chinese tofu shop: Description of the process 
for making tofu. Tofu in Korea. Recipes: Fermented tofu 
dressings, spreads, dips, and hors d’oeuvre. Fermented tofu 
in sauces, egg dishes, and with grains.
 Illustrations show: (102) A woman cutting doufu at the 
marketplace. (103) Making pressed tofu using a hand-turned 
screw press. (104) Pressed tofu noodles. Buddha’s chicken. 
(105) Street vendor selling soymilk curds. (106) Pressing 
tofu in forming boxes using stone weights. (107) Deep-frying 
agé triangles in a wok. (108) Threaded thick-agé cubes. (109) 
Net-like thick agé. (110) A soymilk vendor carrying bottled 
soymilk using a shoulder pole. (111) Yuba mock meats. (112) 
Yuba steaming pots. (113) Steam-heated drum can cooker in 
Chinese tofu shop. Doufu-ru [fermented tofu] cubes on plate, 
in bottle, in can. Woman selling tofu, seated by the street 
side.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the word “doufu” to refer to 
Chinese-style tofu.
 Note 3. This is the earliest English-language document 
seen (Oct. 2012) that uses the word fuchu or the word suohuo
or the term suohuo-t’ui or the term “tofu robes” or the term 
“tofu skin” to refer to yuba. Address: Lafayette, California.

1027. Shurtleff, William; Aoyagi, Akiko. 1975. Tofu and 
yuba in China, Taiwan, and Korea: Doufu-ru (Continued–
Document part II). 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:  Continued: “Other seasonings include anise, 
cinnamon, lemon juice, slivered lemon peel, tiny dried 
shrimp, and diced ham. Spiced, fermented tofu with fi ve 
seasonings is called wu-hsiang furu, and a variety of 
fermented tofu called hsia-tsu doufu-ru is dried after brining, 

then sold in paper cartons.
 “Red Doufu-ru (Hung doufu-ru, Nanru, or Nanyu): This 
product is prepared in basically the same way as its white 
counterpart except that Chinese red fermented rice (ang-tsao) 
is added to the brining liquor (to give it a deep-red color, 
thick consistency, and distinctive fl avor and aroma) and soy 
sauce is generally used in place of rice wine. The liquor 
may or may not contain minced peppers. Red doufu-ru is 
now available in the West packed in a hot red sauce in small 
(4- to 6-ounce) cans labeled Red Bean Curd. One popular 
variety is ‘rose-essence doufu-ru’ (mei-kui doufu-ru, mei-
kui hung nanru, or nanyu), made in a brining liquor similar 
in appearance to ketchup and seasoned with small amounts 
of rose essence, caramel, and natural sugar. The seasonings 
lend a distinctive fragrance to any dish in which it is served. 
Red doufu-ru is especially popular in spicy hot sauces served 
with nabe dishes, meats, and fresh or even live ‘dancing’ 
shrimp.
 “Tsao-doufu: Prepared by aging either fresh or molded 
tofu in rice wine and its lees (chu-tsao), this product has 
a heady alcoholic fl avor and aroma. Green tsao-doufu (ch 
‘ou doufu), a popular Taiwanese food, is prepared in homes 
and marketplace stalls by placing pressed tofu squares into 
a crock containing sake less, crushed leaves, and a green 
mucor mold. After the tofu has fermented for 12 hours or 
more, venders peddle it in the streets. Ch’ou doufu means 
‘foul-smelling tofu.’ While many Chinese themselves dislike 
its strong aroma and fl avor, slippery texture, unusual color, 
and aftermath of bad breath, its devotees claim that once 
a taste is acquired for this unique food, it is for evermore 
regarded as a great delicacy.
 “Chiang-doufu: Prepared by pickling fi rm cubes of 
tofu for several days in either Chinese-style miso (chiang) 
or soy sauce (chiang-yu), this product has a reddish-brown 
color and a salty fl avor. In some cases it is dried briefl y or 
fermented with mold before being pickled; sake lees are 
occasionally mixed with the chiang. This tofu often has 
much the same rich sweetness as Japanese Finger Lickin’ 
Miso (p. 31). Chiang-doufu sauce (chiang-doufu chih) is 
prepared by mixing the pickled tofu with its pickling brine, 
then grinding the mixture until it is smooth; it is used as a 
condiment for Chinese lamb or beef dishes.”
 On page 262 are three illustrations of Doufu-ru, 
followed by 15 recipes for using doufu-ru and its brining 
liquor in the following recipe types: (1) Dressings, spreads, 
dips and hors d’oeuvre (8 recipes). Sauces, egg dishes and 
with grains (7 recipes).
 The last recipe, Doufu-ru with hot rice (serves 2) states: 
This is the most popular way of serving doufu-ru in China. 
The dish is generally served for breakfast. Some people 
prefer to use the tips of their chopsticks to take a tiny piece 
of doufu-ru with each bite, whereas others like to mix the 
doufu-ru with the hot rice or rice porridge (congee) before 
starting the meal.
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 2½ cups freshly cooked Brown Rice or Rice Porridge (p. 
50)
 2 to 4 cubes of doufu-ru (white or red)
 2 tablespoons thinly sliced scallions or leeks (optional)
 “Place the hot rice in large individual serving bowls and 
top with doufu-ru cubes and, if used, sliced scallions.
 Note: This book contains the largest number of recipes 
for using fermented tofu, seen (Oct. 2011) in any Western-
language cookbook to date. Address: Lafayette, California.

1028. 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.

1029. 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 
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.

1030. 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 



KOJI (300 BCE to 2021)   369

© Copyright Soyinfo Center 2021

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 
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 
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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.

1031. 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.

1032. Wood, B.J.B.; Yong, Fook Min. 1975. Oriental food 
fermentations. 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. 265-80. [29 ref]
• Summary: Contents: Introduction. Koji. Soya sauce (koji). 
Soy milk, tofu and sufu (Chinese cheese). Miso. Other 
Oriental food fermentations (tempeh, ontjom, Hamanatto, 
Ang-kak and Lao-chao). Conclusions.
 Most people in the West are now familiar with soya 
sauce. For most Westerners, the growth of mould on a food is 
generally associated with the deterioration of that food–with 
only a few exceptions, such as England’s Blue Stilton cheese, 
or Roquefort, Brie, or Camembert cheeses from France.
 Note: “Molds of the genus Penicillium play a large part 
in the ripening of the Camembert-Brie, and the Roquefort-
Gorgonzola-Stilton series of cheeses.”
 “Koji is the central feature in most fungal food 
preparations.” Traditionally, koji was made in baskets made 
of woven bamboo, which provided very good aeration. 
How non-toxic molds came to be used for koji in humid 
sub-tropical or tropical regions remains a mystery. In Japan, 
the seed-koji (tané koji) is “made by growing Aspergillus 
soyae or A. oryzae on steamed polished rice, while in China, 
a mixture of wheat bran and soyabean fl our is the preferred 
substrate” (p. 265, 268).
 To make Hamanatto, soyabeans are initially fermented 
with Aspergillus oryzae. “A Malayan dish called Tao-Cho 
and one from the Philippines called Tao-Si seem to be 
somewhat similar...” Address: Univ. of Strathclyde, Glasgow, 
Scotland.

1033. 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 
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miso (temperature controlled- and natural fermentations), 
and Hatcho miso. 4. Composition of Hamanatto fats. 5. 
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 
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are only partially reconstituted [by soaking in water] until 
they reach 1.5 to 1.6 times their dry weight; this takes 2 
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.

1034. 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 
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acid, leucine, and proline, while cystine, tryptophan and 
methionine are the most scarce. Compared with soybean 
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.

1035. Norinsho. 1976. Nihon shokuhin hyôjun seibunhyô 
[Food composition tables for Japan. 2nd ed]. Tokyo: Ishiyaku 
Shuppan K.K. 180 p. March 25. Index. 15 x 21 cm. [Jap]
• Summary: The fi rst edition of this book was published 
on 15 Jan. 1964. The fi rst revised edition (130th printing) 
was published on 25 Jan. 1969. This is the second revised 
edition (265th printing), published on 25 March 1976. Also 
published by Joshi Eiyo Daigaku Shuppan-bu.
 For soybeans and soyfoods, see pages 33-35, 69, and 
74 (basic nutritional composition), and 111-12 (amino acid 
composition).
 Page 88, No. 812: Amazake. Per 100 gm. Calories 101, 
moisture 74.0 gm, protein 2.4 gm, fat 0.1 gm, carbohydrates 
(sugars 22.7 gm, fi ber 0.6 gm), ash 0.2 gm, calcium 74 mg, 
phosphorus 25 mg, iron 0.4 mg, vitamin A 0 mg, vitamin 
B-1 0.08 mg, vitamin B-2 0.06 mg, nicotinic acid 0.06 mg, 
vitamin C 0 mg.
 A later edition (after 1976), containing at least 298 
pages, gives details on the following soy-related foods (p. 
76-80): Japanese-grown whole soybeans (dry, or boiled). 
Whole dry USA-grown soybeans. Whole dry Chinese-grown 
soybeans. Green immature soybeans (edamame; raw, or 

boiled). Soybean sprouts (raw, or boiled). Defatted soybeans 
(whole, or dehulled). Kinako (soybeans roasted and ground). 
Budô-mame (soybeans boiled with shoyu). Momen tofu 
(regular). Kinugoshi tofu (silken). Soft tofu. Packed tofu. 
Okinawa tofu. Yaki-tofu (grilled). Nama-age. Abura-age. 
Ganmodoki. Kôri-dofu. Tofu-chikuwa (steamed type, or 
roasted type). Natto (fermented soybeans): Itohiki-natto, 
Goto natto, or tera-natto.
 Miso: Rice-koji miso (sweet type, light yellow type, 
dark yellow type). Barley-koji miso. Soybean-koji miso. 
Dried miso. Kinzanji miso. Hishio-miso.
 Other: Okara. Soymilk (regular, reconstituted, or soft 
drinks). Yuba (wet, or dried).
 Page 254 gives the amino acid composition of soybeans 
and various soyfoods. Page 298 gives the protein scores, 
amino acid values, and chemical scores of selected foods. 
Page 8 gives the energy conversion factor for tofu, agé, and 
yuba.

1036. Yanagimoto, Masakatsu; Saito, Yoshio; Ebine, Hideo. 
1976. [Cultivation of koji mold on sewage from soybean 
cooker]. Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report 
of the National Food Research Institute) No. 31. p. 221-25. 
March. [11 ref. Jap]
• Summary: “Sewage” may refer to the solids from the waste 
water left after cooking the soybeans.
 Reprinted from Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 70(6):424-28 (1975). Address: 
National Food Research Inst., MAFF, Tokyo, Japan.

1037. Kiuchi, Kan; Ohta, T.; Itoh, H.; Takabayashi, T.; Ebine, 
H. 1976. Studies on lipids of natto. J. of Agricultural and 
Food Chemistry 24(2):404-07. March/April. [16 ref. Eng]
• Summary: The lipid contents and compositions of three 
products were measured: Itohiki natto (2.8% lipids), 
Yukiwari natto (10.9%), and Hama-natto (6.4%). Yukiwari 
natto is made by mixing Itohiki natto with rice koji and salt, 
then aging the mixture at 25-30ºC for 15 days.
 The gas chromatographic pattern of fatty acid 
composition of Hama-natto is similar to that of soybeans, 
however 78% of the total lipids in hamanatto is free fatty 
acids.
 Note 1. This is the earliest English-language document 
seen (Jan. 2012) that mentions “Itohiki natto.”
 Note 2. This is the earliest English-language document 
seen (Jan. 2020) that mentions “Yukiwari natto.” Address: 
Div. of Applied Microbiology, National Food Research Inst., 
Tokyo.

1038. 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 
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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 
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.

1039. Shurtleff, William. 1976. Koji starter for miso and 
shoyu. Nerima-ku, Tokyo, Japan. 1 p. Front and back. 28 cm. 
Undated (June?). Catalog.
• Summary: This typewritten, photocopied, 2-page leafl et 
describes 9 different types of koji starter for: Red miso, 
barley miso, soybean miso, mellow barley miso, sweet 
white miso, light-colored miso, fast white miso, amazake or 
pickling, or shoyu. All 9 types are available from: Mitoku 
Trading Co., Attn: Mr. Akiyoshi Kazama, C.P.O. Box 780, 
Tokyo 100-91, Japan. Phone: 03-201-6706. Address: c/o 
Aoyagi, 278-28 Higashi Oizumi, Nerima-ku, Tokyo 177, 
Japan. Phone: (03) 925-4974.

1040. New-age Foods Study Center. 1976. Publications & 
materials, 1976 [mail order catalog]. 790 Los Palos Manor, 
Lafayette, CA 94549. 1 p. Single sided. 36 x 22 cm. Aug.
• Summary: This 1-page leafl et, 8½ by 14 inches, printed on 
one side with black ink on white paper, is the Center’s fi rst 
catalog. In the upper right corner is the Japanese-style logo 
of waves and a moon in a circle.
 Publications: The center sells four books written or 
published by William Shurtleff and Akiko Aoyagi (the 
softcover edition of The Book of Tofu, published by Autumn 
Press {336 pages} retails for $6.95), pamphlets, a tempeh 
brochure, Diet for a Small Planet by Lappe.
 Materials: (10) A tofu box (made of ponderosa pine) for 
the preparation of homemade tofu. (11) A tofu-making kit: 
“Contains a hardwood box, pressing sack, settling cloths, 
packet of natural nigari, and illustrated instructions.” (12) 
Write for a catalog of “Commercial tofu-making equipment: 
Grinders, cauldrons or pressure cookers, presses, etc.” (13) 
“Koji starter for miso or shoyu: Write for a catalog and price 
list showing 20 available varieties.”
 Coming soon are The Book of Kudzu and The Book of 
Sea Vegetables. Address: Lafayette, California. Phone: 415-
283-3161.
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1041. Ohlund, Tim. 1976. Re: Work with miso and koji 
in Sweden. Letter to William Shurtleff at New-Age Foods 
Study Center, Aug. 2 p. Handwritten.
• Summary: “Dear friend. I have been very impressed with 
your articles on tofu and tempeh in such magazines as East 
West Journal and Mother Earth News. I have been working 
in this area on a very small scale since about 5 years ago, 
when I got into macrobiotics in Japan under Nahum Stiskin. 
Since then I have been living in Sweden studying Japanese 
and Chinese at Uppsala University as well as managing a 
truck garden (biodynamic) during the summers.”
 He has been growing Japanese vegetables in Sweden–
with good results. “I’ve also been working with a new 
variety of soybean suited for this northern climate. This year 
I have a very good crop of them. The last two winters I’ve 
been making up batches of miso just to see how it would go 
and gain some experience at it. It is not yet as I would like 
it, but that will take some time. What I really need at this 
time is some good literature on the subject. My friend and 
I have combed the library at the university here and found 
much important information on tofu, tempeh, and lactic acid 
fermentation in Applied Microbiology and Journal of Food 
Science, etc.” He requests more information and contact 
people. He may make another trip to Japan in the next year 
or shortly thereafter to do research. Address: Box 559A, 
19063 Örsundsbro, Sweden.

1042. Ohsawa-Japan. 1976. List of macrobiotic food 
products & related items. Tokyo, Japan. 2 p. Single sided.
• Summary: Printed with black ink on white paper. Soy 
related products: Soya bean sauce (shoyu). Soya bean 
paste (miso). Mugi miso. Kome (koji) miso. mame miso. 
Tekka. Black [soy] beans (Kuromame). No prices are given. 
Address: 11-5 Ohyamacho, Shibuyaku, Tokto, Japan. Phone: 
(03) 465-5021.

1043. Shurtleff, William; Aoyagi, Akiko. 1976. The book of 
miso. Hayama-shi, Kanagawa-ken, Japan, Soquel, California, 
and Brookline, Massachusetts: Autumn Press. 256 p. Sept. 
23. Illust. by Akiko Aoyagi. Index. 28 cm. Revised ed. 1981. 
New York, NY: Ballantine Books, 620 p. [60 ref]
• Summary:  Contents: What is miso? Preface. 
Acknowledgments. Part I. Miso: Savory, High Protein 
Seasoning. 1. Soybeans, protein and the world food crisis. 
2. Miso as a food. 3. The miracle of fermentation. 4. The 
varieties of miso: Introduction. An overview: Natural 
vs. quick miso, salty vs. sweet miso, red vs. white miso, 
chunky miso and koji miso vs. smooth miso, expensive vs. 
inexpensive miso, miso from the provinces.
 Regular Miso: Rice miso (red / aka, light-yellow / 
shinshu, mellow red / amakuchi akamiso, mellow beige / 
amakuchi tanshoku, mellow white / shiro koji, sweet red 
/ edo or edo ama-miso, sweet white / Kyoto shiro miso), 
barley miso (karakuchi mugi, mellow barley / amakuchi 

mugi), soybean miso / mamé miso (miso-dama, Hatcho 
miso, soybean miso / mame miso, tamari miso). Special 
Miso: Finger lickin’ miso / Namemiso (Kinzanji miso, 
moromi miso, hishio, namémiso, natto miso, goto miso), 
sweet simmered miso / nerimiso. Modern Miso: Akadashi 
miso, dehydrated or freeze-dried miso, low-salt / high-
protein miso.
 Part II. Cooking with Miso (400 recipes). 5. Getting 
started. 6. Recipes from East and West: Miso toppings, miso 
in dips & hors d’oeuvres, miso in spreads & sandwiches, 
miso dressings with salads, miso in soups & stews, miso in 
sauces, miso with grains, beans & tofu, miso in baked dishes, 
miso sautéed & simmered with vegetables, miso in grilled 
dishes, miso in deep-fried dishes, miso & eggs, miso in 
desserts, miso pickles, koji cookery.
 Part III. The Preparation of Miso. 7. Making miso at 
home and in communities. 8. Japanese farmhouse miso (incl. 
miso-dama). 9. The traditional miso shop. 10. The modern 
miso factory.
 Appendixes: A. A brief history of chiang, miso, and 
shoyu: Introduction, Chinese chiang, early Japan, the Nara 
Period (710 A.D. to 784 A.D.), the Heian Period (794 A.D. to 
1160 A.D.), the Kamakura Period (1185 A.D. to 1333 A.D.), 
the Muromachi Period (1336 A.D. to 1568 A.D.), tamari–the 
forerunner of shoyu (Priest Kakushin returns to Japan from 
China, where he learned how to make Kinzanji miso, settles 
at Kokoku-ji temple near town of Yuasa, discovers tamari), 
miso during the Edo Period (1603 A.D. to 1867 A.D.), the 
development of shoyu the Meiji and Pre-war Periods (1867 
A.D. to 1941 A.D.), modern times, transmission to the West.
 B. The varieties of Chinese chiang, Korean jang and 
Indonesian Tao-tjo. C. The chemistry and microbiology of 
miso fermentation: Introduction, koji starter molds, making 
koji starter, making koji–the fi rst fermentation, cooking 
the soybeans, preparing the miso–the second fermentation, 
the fi nished miso. D. People and institutions connected 
with miso: In Japan–Miso research scholars and institutes, 
exporters of natural miso and koji to the West, traditional 
or semi-traditional shops making natural miso, Japan’s ten 
largest miso factories (gives the production in tons/year for 
several companies), other well-known miso makers. Makers 
of koji starter and koji, Japanese restaurants specializing in 
miso cuisine. North America–Miso research scholars and 
institutes, commercial miso makers, companies importing 
Japanese miso, koji, or koji starter, individuals interested 
in miso. Europe (Belgium, England, France, Germany, 
Holland, Italy, Portugal) and Latin America (Brazil, Costa 
Rica, Mexico, Venezuela). E. Miso additives. F. Miso with 
seafoods, chicken, and meat. G. Table of equivalents. H. So 
you want to study miso in Japan? Bibliography. Glossary. 
About the authors (autobiographical).
 Note 1. This is the earliest English-language book seen 
(April 2021) that has the word “miso” in the title. It is also 
the fi rst book in the Western world written entirely on the 
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subject of miso.
 Note 2. This is the earliest document seen (April 2021) 
that mentions “Hatcho miso” (spelled that way, without a 
hyphen–which is now the typical romanization). Hatcho is 
a Japanese place name meaning (approximately) “Eighth 
Street.”
 Note 3. This is the earliest document seen (April 
2021) that gives illustrated details about commercial miso 
production.
 Note 4. This is the earliest document seen (Oct. 2021) 
that describes how to make koji at home.
 Note 5. An advertisement on the inside back cover of the 
paperback edition of this book announced that the authors 
were preparing The Book of Sea Vegetables. That book was 
half researched and written but never published because 
of concern with pollutants in sea vegetables, and increased 
interest in soyfoods. Address: 790 Los Palos Dr., Lafayette, 
California 94549.

1044. Shurtleff, William; Aoyagi, Akiko. 1976. The book 
of miso (Illustrations–line drawings) (Document part). 
Hayama-shi, Kanagawa-ken, Japan, Soquel, California, and 
Brookline, Massachusetts: Autumn Press. 256 p. Sept. Illust. 
by Akiko Aoyagi. [60 ref]
• Summary:  Continued: Illustrations (line drawings, both 
numbered and unnumbered) show: The two Japanese 
characters for miso. Three men “Putting Hatcho miso to 
bed” by piling nearly round river stones on top of a huge vat; 
the pyramid shape makes the pile earthquake proof. A child 
holding a sheaf of grain. A round zaru (woven split bamboo 
tray) with a circle of salt in the middle. A square wooden 
measure (isshô-baku) fi lled with soybeans. The top of rice 
and barley plants showing grains and leaves. A wooden 
vat of red miso tied with rice-straw ropes. A miso maker 
standing by large wooden vats of two different sizes, with 

braided bamboo hoops. A well stocked miso shop in Japan 
(at Kichijoji train station, Tokyo). A woman standing behind 
two deep earthenware crocks fi lled with miso; balls of miso 
are in a basket. A sunken open-hearth fi replace (irori) in a 
traditional Japanese farmhouse with a pot hanging over the 
coals on a hook (jizai kagi) and tofu dengaku being grilled 
around the coals, their skewers stuck into the ash.
 Nine wooden kegs of different kinds of miso piled up 
on 3 levels. A fi eld of soybeans planted in rows. A hand 
holding soybeans pods still attached to the stem. A soybean 
pod split open to show the beans. (1) Bar chart of protein 
from different sources vs. protein returned. (2) Diagram of 
energy fl ow through two different food chains, one with a 
steer in the middle, the other with direct consumption of 
soy and grains. (3) Development aid from affl uent nations 
as a percentage of GNP (1960-1971). Stylized soybean 
plant growing out of a stylized Planet Earth. Miso gift 
pack, with poly bags of rice, barley, and Hatcho miso. A 
Japanese pipe kiseru. (6) Graph of intestinal cancer vs. meat 
consumption among females in selected countries; the more 
meat consumed, the more cancer. Miso aging (from Miso 
Daigaku). (7) The varieties of miso and their characteristics 
(full-page table). (8) The percentage of salt in different miso 
varieties.
 (9a) Map of Japan showing where the different types 
of miso originate. (9b) Map of Japan showing geographical 
miso preferences. A head of rice. (10) Famous sub-varieties 
of salty rice miso. Two heads of barley. Table about two 
types of barley miso. Two sets of soybean leaves with pods. 
Table about three types of soybean miso. The Japanese 
characters for Hatcho Miso. (11) A wooden sign in a Hatcho 
miso offi ce: “Supplier to the Imperial Household.” (12) Two 
cross-section views of a tamari miso vat. A small pottery 
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crock of sweet simmered miso (Nerimiso). Packages of 
different types of modern miso: Peanut miso, akadashi 
miso, low-salt, high protein miso, Instant miso soup with 
dried frozen tofu, leeks, wakame. (14) Different types of 
miso packaging, both traditional and modern. A sample 
miso label. (13) Varieties of miso available in the West, plus 
characteristics of each. Squeezing a bean of miso out of the 
cut corner of a plastic bag. Three different shoyu containers. 
Six different types of tofu on a cutting board. (15) Oriental 
kitchen tools (utensils; full page). A small crock of salt with a 
wooden spoon in it.
 Suribachi and modern sesame seed grinder. Tofu 
preparatory techniques. Broiling tofu with chopsticks on a 
broiling screen. Four forms of kombu. Two stylized crossed 
sheaves of rice. A traditional farmhouse kamado (raised 
earthenware cooking area). Pottery crock. Black and white 
sesame seeds and plant. Yuzu. Sprig of kinome. Head of 
garlic. Two burdock roots. Two leeks (negi). Making broiled 
miso. Hoba miso. Kaiyaki miso. Yubeshi miso. Wakame 
plant. A bowl of miso soup. A woman drinking hot miso soup 
next to a vending machine. Vegetables cut for miso soup (mi 
or gu). Table of the most popular ingredients in miso soup. 
How to make miso soup at home (4 views). Miso-koshi 
(woven bamboo strainer). Mad monks grinding miso. (19) 
Full-page table of miso soup throughout the four seasons. 
Shiso / beefsteak leaves. Kabocha. Daikon. Irori and jizai 
kagi (sunken farmhouse fi replace and overhead hanging 
hook). Woman serving miso by a sunken / open hearth 
fi replace. Woman kneeling, grinding miso with a pestle (suri 
kogi) in a suribachi (serrated earthenware mortar / mixing 
bowl).
 (20) Rice patties with nori (o-musubi, o-nigiri). Bamboo 
noodle tongs. Homemade noodles in a pot. (21) Broiled 
mochi wrapped with nori. (22) Steamed tofu. A Chinese 
cleaver, with its tip stuck into a chopping block. Cultivated 
shiitake mushrooms growing on a log. Kabocha. Daikon. 
(23) Miso oden. Doténabé [Dotenabe]. Konnyaku twists. 
Dengaku Hoshi. Tofu dengaku (2 pieces, skewered; 3 pieces 
skewered in a box). Japanese eggplant (nasu) scored and 
Shigiyaki. Deep-frying with a wok. Lotus root stuffed with 
miso. (24) Deep-fried sandwiches. (25) Gashouse eggs. 
(26) Layered omelets. Japanese bamboo steamer. Kashiwa 
mochi. Selling miso pickles. Two pickling containers. (27) 
Salt-pressing. Air-drying daikon and turnips (kabu). Miso 
pickles with tea and chopsticks. Amazaké at the Nakamura-
ro restaurant.
 Note: This is the earliest English-language document 
seen (Oct. 2021) that uses the term “Amazaké” to refer to 
amazake.
 How to make miso at home: Utensils, ingredients, and 
process (7 fi gures). (29) Miso fermentation crocks. Corona 
hand-mill. Soft mat koji.
 (30) Proportions by weight of basic ingredients for 
various homemade misos; full-page table. (32) Utensils 

for homemade koji and koji starter. (33) Miso fl ow chart. 
(34) Composition of nutrients in 100 gm of basic miso 
ingredients. (35) Process for homemade rice koji (9 fi gures). 
(36) Graph of changes in koji temperatures. Woman leaning 
over miso vat.
 Japanese farmhouse miso: Traditional country 
farmhouses (2 views). Raised farmhouse kitchen hearth, 
caldrons and earthenware dais (kamado). (38) Farmhouse 
fl oor plan. A kura (family treasury and storehouse). Two 
bamboo colanders. Pounding miso at Suwanose. Making 
miso in a traditional farmhouse (9 fi gures). Farmhouse 
soybean miso made with miso-dama (miso balls) (5 fi gures).
 The traditional miso shop: (39) A 17th century 
workplace (2 fi gures). (40) Tsujita shop fl oor plan. Koji 
trays. (41) Insulated fermentation box. (42) The small tools 
(full-page). (43) Shop with 2 cauldrons. (44) Steamer and 
cauldron. (45) A fermentation vat. (46) Shop fl oor at vat’s 
rim. Preparing traditional rice miso (31 fi gures). Making koji 
using natural mold spores. Stacked koji trays. Making miso 
in a semi-traditional shop (5 fi gures). Hatcho miso; company 
and vats (2 views).
 The modern factory (2 fi gures).
 A brief history of chiang, miso, and shoyu (incl. 
evolution of Chinese characters). Hideyoshi Toyotomi and 
a robber on the bridge (Hatcho miso history). Making miso-
damari. Inside a Kikkoman shoyu factory around 1900. 
Traditional shoyu seller.
 Chinese chiang in earthenware jars in a courtyard. 
Korean jang; selling it and making at home. The koji mold 
life cycle. Conidiophores of Aspergillus and Penicillium. 
(48) The interaction of basic miso components during 
fermentation. (49) Temperature control curves for four quick 
misos. Edo period shoyu production. Woman cutting tofu for 
Dengaku and women busy making dengaku, both from the 
book Tofu Hyaku Chin. Cartoon of a man pouring himself 
sake, yet thinking of miso soup. Ebisu with fi shing rod and 
big fi sh under left arm. Tamari shoyu pouring out of spigot 
at base of miso vat. Traditional Japanese kitchen utensils. 
Sunken fi replace (irori) with huge carved wooden overhead 
hook hanging from braided rice straw rope. Photo (in 
Nerima-ku, Tokyo) with brief biography of William Shurtleff 
and Akiko Aoyagi. Address: 790 Los Palos Dr., Lafayette, 
California 94549.

1045. Erewhon, Inc. 1976. Erewhon. Autumn 1976. Boston, 
Massachusetts. 17 p. Catalog and price list.
• Summary:  On the front cover is a photo of fi ve adults and 
three children standing atop the Erewhon warehouse building 
at 33 Farnsworth Street in Boston. In the background are 
skyscrapers and the Boston skyline. The people are: Front 
row (left to right): Maureen Trail Young (sister of Rosemary 
Trail), Richard Young, Holly Young (youngest child), Tansy 
Young, Lori Young. Back row (left to right): David Simon, 
Jeanne Bleiweiss, Tom Herzig.
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 On the fi rst page, Tyler Smith, writes about this catalog 
and upcoming events. “To help stimulate our customers, 
in the late Fall, Erewhon will present a lecture and 
demonstration day in both the New York and Boston areas 
which will feature as the main teacher, Mr. Bill Shurtleff, 
author of The Book of Tofu and The Book of Miso. He will be 
coming to this area on a lecture tour from Japan.”
 Contents: Grains. Cereals. Flour. Pasta. Juices. 
Beverages. Spring water. Natural sodas. Nik’s snaks. 
Barbara’s bakery. Bliss pastries (whole-grain, sweetened 
with unfi ltered honey, made at Cable Springs Bakery). 
Donna’s butter cookies, Butterchews, Lind’s candy bars. 
Chico-San candies (Yinnies, Yinnies San-Wich). Crackers 
& Chips (incl. tamari corn chips or corn tortilla chips). 
Rice cakes & bread. Cheese. Butter. Yogurt. Kefi r. Produce. 
Dried fruit. Seeds & nuts (incl. alfalfa seeds unsprayed, 
almonds, Brazils, cashews, peanuts, pecan halves, pistachios, 
pumpkin seeds, sesame–brown, sunfl ower seeds, walnuts). 
Granola. Beans (incl. aduki [azuki], organic black soybeans 
or yellow soybeans from New York, and black soybeans 
from Japan). Seed & nut butter (almond butter, cashew 
butter, peanut butter {Erewhon or Deaf Smith–crunchy, 
or unsalted}, sesame butter, sesame-peanut butter, sesame 
tahini, sunfl ower butter). Fruit butters. Oils: Erewhon oils, 
Arrowhead oils (incl. Soy oil). Condiments-sauces: Erewhon 
sauces (incl. 4 sizes of tamari soy sauce), Erewhon miso 
(kome {rice & soy}, Hacho {soy only}, or mugi {barley 
& soy}–each in 3 sizes), Erewhon Japanese imports (incl. 
shiitake mushrooms, barley kogi [sic, koji] to make mugi 
[miso], kuzu arrowroot powder, tekka seasoning, nigari (to 
make tofu), umeboshi), salt (incl. Herbamare salt, unrefi ned 
sea salt from France), olives, pickles, sauerkraut, brown 
rice vinegar (from Japan), Pure and Simple vinegar (Honey, 
red wine, apple cider natural), mulled cider spices. Baking 
(incl. barley malt syrup). Niblack’s. Fearns [sic, Fearn’s] 
(incl. Rich Earth wholewheat & soy pancake mix, Soya 
powder natural). Honey-syrup. Erewhon packages: Beans, 
grains & seeds (incl. soybeans yellow organic), hot cereals, 
fl ours (incl. soybean full-fat organic), baking. Arrowhead 
packages. Sea vegetables (agar-agar, hiziki [hijiki], kombu, 
nori, fl avored nori with tamari, wakame, dulse). Fmali 
ginseng. Teas: Erewhon, Celestial Seasonings. Body care: 
Cattier clay, Dr. Bronner’s, Natural Living, Nature’s Gate, 
Orjene, Tom’s, luffas. Cookware (incl. soy dispenser glass). 
Readables: Magazines, books, posters, fl yers-recipes. 
Apparel. Discontinued–sale. New products (Bob Swanson 
was the former owner and creator of Llama, Toucan and 
Crow, a New England distributor; Chico-San’s organic rice 
cakes).
 Erewhon’s New York / New Jersey offi ce is located at 
303 Howe Ave., Passaic, NJ 07055. Address: 33 Farnsworth 
Street, Boston, Massachusetts 02210. Phone: 617-542-1358.

1046. Miyako Oriental Foods, Inc. 1976. Price list, Sept. 1, 

1976: Miso. 404 Towne Ave., Los Angeles, CA 90013. 1 p.
• Summary: Gives package size, wholesale and suggested 
retail prices for Yamaizumi Miso and Yamajirushi (Shinshu 
Type) Miso. The latter is divided into shiro miso, aka miso, 
and koji miso. For example, the suggested retail price of a 
2-pound bag of aka miso is $2.19. In the upper left corner 
is Yama-chan, the company logo, showing a cute child 
eating miso soup with chopsticks. Note: This is the earliest 
document seen (Oct. 2021) that mentions Miyako Oriental 
Foods. Address: Los Angeles, California. Phone: (213) 488-
1678 Factory.

1047. Revelle, Roger. 1976. The resources available for 
agriculture: The physical resources of earth, air, fi re (energy) 
and water are large but essentially fi xed. The biological and 
social resources, however, are far from being pressed to the 
limit. Scientifi c American 235(3):164-68, 170, 172-74, 177-
78. Sept.
• Summary: Pages 170 and 172 discuss the importance of 
microorganisms and fermentation. “The fermentation process 
not only adds distinctive fl avors, which are prized in their 
own right, but also often augments the content of ribofl avin 
and other vitamins. Sauerkraut and yogurt are familiar 
fermentation products in American diets; tempeh, ragi, sufu, 
shoyu, ang-kak, tea fungus and mizo [sic, miso] are among 
those eaten in Asian countries.” Address: Director, Center for 
Population Studies, Harvard Univ., Massachusetts.

1048. Shurtleff, William; Aoyagi, Akiko. 1976. Tamari 
(Document part). In: W. Shurtleff and A. Aoyagi. 1976. The 
Book of Miso. Hayama-shi, Kanagawa-ken, Japan, Soquel, 
California, and Brookline, Massachusetts: Autumn Press. 
256 p. See p. 50, 219-21. Sept. Illust. by Akiko Aoyagi. 
Revised ed. 1981. New York, NY: Ballantine Books, 620 p. 
[60 ref]
• Summary: In Chapter 5, “Getting started,” in the section 
on “Basic ingredients,” is a subsection titled “Tamari” 
which states (p. 50): “A close relative of shoyu, tamari is 
prepared from a koji which contains only soybeans and no 
wheat; it has a distinctive, slightly strong fl avor and aroma, 
a dark brown color, and a fairly thick consistency. Produced 
either as a byproduct of tamari miso (p. 44) or as a food in 
its own right, it is now rarely used in its natural form, being 
generally made into sashimi-damari by mixing it with miso-
damari (see below), mizuamé, cane sugar, caramel, and often 
preservatives. Although not widely used in Japan, it remains 
fairly popular in Kyoto and central Japan, where it is used 
as a seasoning for sashimi (raw fi sh). In ancient times tamari 
was widely used in its natural form and highly prized as a 
fi ne seasoning, having much the same fl avor as a best-grade 
Chinese soy sauce. Today, an increasing amount is made 
synthetically.

“Miso-damari–also called uwahiki–is the tamari-
like liquid that accumulates in any variety of miso during 
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fermentation. Thicker and richer than tamari, it is gathered 
only in very small quantities and is not sold commercially. A 
delicious by-product of most homemade miso (it rises to the 
surface in summer and settles in winter), it may be used like 
shoyu and is especially delicious with hors d’oeuvres.
 In “Appendix A: A brief history of chiang, miso 
and shoyu,” is a section (p. 219-21) titled “Tamari: The 
forerunner of shoyu.” Address: 790 Los Palos Dr., Lafayette, 
California 94549.

1049. Shurtleff, William; Aoyagi, Akiko. 1976. Appendix B: 
Varieties of Chinese chiang, Korean Jang, and Indonesian 
Tao-tjo [Tauco] (Document part). In: W. Shurtleff and 
A. Aoyagi. 1976. The Book of Miso. Hayama-shi, 
Kanagawa-ken, Japan, Soquel, California, and Brookline, 
Massachusetts: Autumn Press. 256 p. See p. 277-331. Sept. 
Illust. by Akiko Aoyagi. Revised ed. 1981. New York, NY: 
Ballantine Books, 620 p.
• Summary: Contents: Introduction. Note: Of the romanized 
Chinese names given in curly brackets below, the fi rst is 
in the Wade-Giles transliteration; the second is in the more 
modern pinyin transliteration.
 Chinese chiang: Introduction, Red or regular chiang 
(chunky chiang, hot chunky chiang, Szechwan red-pepper 
chiang, Hamanatto chiang, Cantonese red chiang, great 
chiang, yellow-red chiang), black chiang (sweet wheat-fl our 
chiang, black chiang), assorted chiangs (introduction, red-
pepper chiang, Canton sweet simmered chiang, dried chiang, 
other varieties (none of which contain soybeans or grain 
koji; sesame chiang, peanut chiang, umeboshi chiang, shrimp 
chiang, corbicula chiang, tangy chiang, semi-fermented 
chiang)), chiang sauces (bean sauce, hoisin sauce {hai-hsien 
chiang, haixiang jiang}, oyster sauce, barbecue sauce, other 
chiang sauces, none of which contain soybeans or grain 
koji; shrimp sauce, Chinese Worcestershire sauce, Chinese 
ketchup). Note 1. The Chinese (Wade-Giles) names and 
characters for each of these sauces are given on page 230.
 Korean jang: Introduction, Korean soybean jang (doen 
jang), Korean red-pepper jang (kochu jang), Mild red-pepper 
jang (mat jang), Chinese sweet black jang (cha jang or 
chungkuk jang), Japanese red jang (wei jang or ilbon jang).
 Note 2. This is the earliest English-language document 
seen (March 2009) that uses the word “kochu jang” (or 
“kochu-jang”) to refer to Korean-style red pepper and 
soybean paste (miso).
 Indonesian tao-tjo: Summary.
 Note 3. This is the earliest English-language document 
seen (Jan. 2012) that uses the term “chungkuk jang” to refer 
to a fermented Korean soyfood or seasoning. Actually, the 
term refers to Korean-style natto which, although it is a 
salted paste, is fermented using bacteria (Bacillus subtilis) 
and therefore does not belong in a book about miso. Address: 
790 Los Palos Dr., Lafayette, California 94549.

1050. Shurtleff, William; Aoyagi, Akiko. 1976. Korean jang 
(Document part). In: W. Shurtleff and A. Aoyagi. 1976. The 
Book of Miso. Hayama-shi, Kanagawa-ken, Japan, Soquel, 
California, and Brookline, Massachusetts: Autumn Press. 
256 p. See p. 230-31; 69, 71, 116, 118, 121, 123. Sept. 
Illust. by Akiko Aoyagi. Revised ed. 1981. New York, NY: 
Ballantine Books, 620 p. [60 ref]
• Summary:   “As in China, both Korean-style miso (daen-
jang [doenjang]) and Korean soy sauce (kan jang [kanjang]) 
are widely prepared in farmhouses and urban dwellings; each 
family is allotted 6 pounds of free salt per year for just this 
purpose. A typical downtown high-rise apartment in Seoul 
will have six to eight brown earthenware crocks containing 
homemade jang and kan jang on 80 to 90 percent of its 
balconies. For this reason, jang is sold on only a relatively 
small scale at the miso-and-pickle sections of outdoor 
markets and food stores. Jang is widely used in hot spicy 
soups (chigé [jjigae / chigae]) which are generally thicker 
than Japanese miso soups. Kan jang, sweeter and stronger 
than Japanese shoyu, is made with soybeans, salt, and water, 
without the use of koji grain.
 “Korean Soybean Jang (daen jang or doen jang): The 
only traditional Korean jang, this variety is light grayish 
brown and slightly chunky from the small proportion of 
uncrushed soybeans it contains. Two varieties of this salty 
and very strong-fl avored jang are found in traditional 
markets; neither contains grain koji and one is slightly more 
salty and lumpy than the other. Most of this jang is still made 
in private homes, even that which is sold commercially, since 
most Koreans prefer the homemade product.
 “To prepare daen jang, cooked soybeans are pounded 
and mashed in a mortar, shaped into balls (like Japanese 
miso dama, p. 193), wrapped in rice straw, and hung under 
the rafters until each ball is covered with a white bloom 
of natural mold. The balls, called mezu [meju], are then 
crushed and mixed with salt and water (and sometimes 
with sesame seeds or sesame leaves) and placed in an 
earthenware container of 1 to 10 gallons capacity. The 
container is covered (but has no pressing lid) and placed 
outdoors on the balcony or rooftop, or in a courtyard. The 
fermentation period generally lasts for six months, from 
March to September. At present mezu is sold in marketplaces 
and used as the basis for some homemade jang. And some 
families have recently begun to inoculate the cooked beans 
with koji starter (tané koji) mixed with a little wheat fl our; 
the inoculated beans are placed in a warm place (79ºF to 
86ºF) for about 24 hours, or until they are covered with white 
mold. They are then dried, crushed, and mixed with salt and 
water as above.
 “In the United States a commercial variety is now 
available in 1-pound cans at Japanese and Korean food 
markets. Labeled “Bean Mash” (doen jang), it contains 
soybeans, wheat, salt, and water.
 “Korean Red-pepper Jang (go-chu jang [gochujang] 
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or kocho jang): This hot-and-spicy jang is bright brownish 
red, has a smooth texture, and is somewhat softer than 
Japanese miso; each of the three main varieties contain 
slightly different amounts of red peppers. Boiled soybeans 
are mashed, hung up in rice-straw sacks, and cured for 2 to 3 
months. This material is then broken up, dried in the sun, and 
ground to a fi ne powder, usually in a hand-turned stone mill. 
The powder is combined with fi nely-ground red peppers, 
salt and water, mixed well, placed in crocks and allowed to 
ferment for 2 to 3 months. In some areas, rice fl our is mixed 
with water to form dumplings which are dropped into boiling 
water and cooked. These are mashed together with mezu 
[meju] (see above) and powdered red peppers. One third of 
the salt is added each day for three days. The red-pepper jang 
may be served on the fourth day, but is usually fermented for 
6 months. It is said that some varieties are also prepared from 
rice koji and wheat fl our, or from glutinous rice (mochigomé) 
or mochi and soybeans.
 “Many Korean families prepare homemade red-pepper 
jang. It is a favorite base of a thick soup or stew containing 
thinly sliced or ground meat and sweetened lightly with 
sugar.
 “In the United States, a commercial variety is now 
available in 1-pound cans at Japanese and Korean food 
markets. Labeled “Hot Bean Mash” (kocho jang), it contains 
rice, red pepper, soybeans, salt, and water.
 “Mild Red-pepper Jang (mat jang): This variety is 
similar to Korean Red-pepper Jang but contains more mezu 
[meju], less red pepper, and less salt. Glutinous rice is often 
used to add natural grain sugars and a sweet fl avor. The jang 
is wrapped in blankets and fermented in a warm place for a 
relatively short time (about 2 weeks). Like Japanese Finger 
Lickin’ Miso, it is often served with fresh vegetables or tofu 
as a dip, topping, or garnish.
 “Chinese Sweet Black Jang (chajang or chungkukjang 
[Korean natto]): This soft, jet black miso is a close relative 
of Chinese Sweet Wheat-fl our Chiang (p. 228). Most of the 
Korean varieties are made by Chinese in Korea or imported 
from China. It is most popularly served with noodles in a 
dish called Cha Jang Mien (p. 126). The words cha and 
chungkuk both mean “Chinese.”
 “Japanese Red Jang (wei jang or ilbon jang): This is a 
salty red rice miso similar to Japanese Sendai miso but with a 
fl avor adapted to Korean tastes. It is saltier than the Japanese 
product. A smooth, reddish brown jang, it originated in Japan 
and was sold during the 36 years of Japanese occupation. It 
is now produced in large quantities in Korea. The words wei 
and ilbon both mean “Japanese.” Address: 790 Los Palos Dr., 
Lafayette, California 94549.

1051. Shurtleff, William; Aoyagi, Akiko. 1976. Preface 
(Document part). In: W. Shurtleff and A. Aoyagi. 1976. The 
Book of Miso. Hayama-shi, Kanagawa-ken, Japan, Soquel, 
California, and Brookline, Massachusetts: Autumn Press. 

256 p. See p. 9-11. Sept. Illust. by Akiko Aoyagi. Revised ed. 
1981. New York, NY: Ballantine Books, 620 p. [60 ref]
• Summary:  “I received my fi rst introduction to fi ne miso 
while working as a cook at California’s Tassajara Zen 
Mountain Center. It was there that I fi rst participated in the 
preparation of miso–we made a 50-gallon vatful once each 
year–and learned its many uses as a seasoning. But it was 
only while living in Japan and working together with Akiko 
on The Book of Tofu that we both really discovered the 
enormous wealth and variety contained in the world of miso 
and began to recognize the great value this soybean food has 
to offer the world. This learning experience was an adventure 
and not the least of its many pleasures was shopping for the 
different varieties of miso needed to prepare our recipes.
 “Throughout Japan, thousands of small shops specialize 
in the sale of miso (and miso pickles), and a sampling of 
forty to fi fty varieties will generally be available. Each is 
displayed in a 5-gallon cedar keg ringed with broad hoops 
of braided bamboo and marked in bold black characters with 
the miso’s name, price, and province of origin. The hues 
and shades create a festival of autumn-maple colors, and the 
total atmosphere has all the warmth and rustic beauty of a 
Florentine cheese shop or a small wine cellar in the French 
countryside.
 “We enjoyed learning the names of Japan’s traditional 
favorites and their distinguished makers, and slowly 
developed the ability to judge quality and character. Using 
miso as a seasoning in our daily cookery, we found it made 
many of our Western-style dishes even more delicious. Its 
versatility seemed almost unlimited and its deep, rich fl avors 
served to enrich and add variety to our meatless diet. In fi ne 
restaurants, we enjoyed a wide variety of different dishes 
featuring miso and found that it had long been important 
in the two main schools of Japanese haute cuisine: Zen 
Temple Cookery and Tea Ceremony Cuisine. I soon came to 
understand that, for many Japanese, miso is the very epitome 
of the satisfying fl avors and aromas of home cooking; the 
mere mention of mother’s or grandma’s miso soup can evoke 
all the warm feelings that come to most Westerners at the 
thought of a loaf of home-baked bread, piping hot from the 
oven.
 “As our interest deepened, we began to visit, learn 
from and eventually become friends with a number of the 
more than 2,400 master craftsmen who make Japan’s miso. 
Working in shops which are usually located adjacent to 
their homes, many of these men honored the traditional 
spirit of fi ne craftsmanship in a way that transformed daily 
work into an art and spiritual practice. We were drawn to 
their handsomely crafted tools, their high-roofed shops with 
massive arching rafters, and their huge cedar vats–often 
more than 150 years old–that stand taller than a man. In 
the morning air, billows of steam would rise from the great 
iron cauldron and large cedar steamer in which half a ton 
of soybeans and rice were being cooked. When freshly 
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harvested koji (mold rice) was removed from its granite-
hewn incubation room, it would fi ll the entire shop with an 
incomparable lingering aroma, rich and subtly sweet, like 
that of freshly-roasted chestnuts or coffee.
 “I was eventually given the opportunity to do an 
informal apprenticeship with Mr. Kiyoshi Tsujita, an 
exemplary miso master living quite near our home. A strong 
traditionalist and purist at heart, he made the most delicious 
miso–and the only brown-rice miso–that we had ever tasted. 
Studying with him and watching him at work, I began to 
appreciate the mysteries of the fermentation process, the 
complexities of its chemistry and microbiology, and the 
harmony of its interaction with the great movements of the 
four seasons. He stressed that the essence of his art could 
not be transmitted in words, for it was linked to one’s local 
climate and the soil in which soybeans, rice, and barley 
grow; embodied in the strains of microorganisms which for 
generations had permeated the air, wood, and rock walls of 
a shop; half hidden in the muscles and bones, feeling and 
intuition of each craftsman. It was a total understanding, 
rooted in a particular place and in a man who becomes 
imbued with it like one who, unbeknownst to himself, 
becomes wet by walking through a mist. As in the ancient 
wine chateaux throughout Europe, it refl ected a tradition and 
culture that took centuries to mature.
 “Nevertheless, he wanted to help both Akiko and me to 
understand his craft and convey its fundamentals to people 
in the West. He therefore encouraged us to begin making 
our own miso and helped us get started. Under his tutelage, 
we prepared many small batches and, for more than a year, 
patiently endured the suspense of waiting, wondering how 
they would turn out. When we seemed pleased with the 
results, he teased us with the Japanese proverb saying that, 
naturally, every person likes his own homemade miso best!
 “Over a period of some four years, Akiko and I had the 
opportunity to visit miso shops throughout Japan and study 
the preparation of most of the main traditional varieties. 
Though ordinarily quite protective of their traditional secrets, 
the shops’ masters were pleased to see our sincere interest in 
their work and, without exception, spared no time or effort 
in showing us everything we wanted to see, answering all 
our questions, and in some cases, later carrying on a detailed 
correspondence.
 “Early in the spring of 1973, we made our fi rst contact 
with country-style miso, a tradition started hundreds of years 
ago by Buddhist priests in their temples and rural peasants in 
their farmhouses, and which still accounts for an estimated 
17 percent of all Japanese miso production. At the Banyan 
Ashram, a community of young people living a simple life 
of meditation and farming on tiny Suwanose Island, we 
learned how to make barley koji (mold barley) in the ancient 
way by ‘catching’ natural wild mold spores fl oating in the 
air. Invited one sunny April morning to join in the work, we 
used a large wooden mortar and heavy pestles to mash koji 

and cooked soybeans together. In an atmosphere of down-
home merriment, everyone lent rhythm to the pounding by 
clapping, stomping, and chanting. The women packed the 
mashed ingredients into tall earthenware crocks, which were 
then ceremoniously sealed. We were urged to return for 
the grand opening when the fermentation had fi nished, but 
warned not to be late, since even fi fty gallons of homemade 
barley miso wouldn’t last long in a large community of 
hungry, hardworking men and women.
 “As our book began to take form, we traveled to 
Taiwan and Korea to visit local miso makers at their work, 
study new varieties of Chinese- and Korean-style miso in 
sprawling outdoor marketplaces, and sample miso cuisine at 
restaurants representing the full gamut of provincial cooking 
styles” (Continued). Address: 790 Los Palos Dr., Lafayette, 
California 94549.

1052. Inada, Lawson Fusao. 1976. Making miso. For 
Noboru Muramoto (A poem). Bridge: An Asian American 
perspective. Oct. p. 16.
• Summary: “Muramoto knew all this as a child.
 “But then he had the old country
 “around and behind him,
 “the people being whole and natural.
 “We try hard in Henry’s rented kitchen,
 “huge as California
 “Jews and Japs
 “looming to his quick direction.
 “Muramoto moves, as they say,
 “’without question.’
 “But we do it, or try,
 “and yet still have to ask why
 “’March is such good time
 “for making miso.’
 “A sack of koji, a sack of soy,
 “hands full of sea salt from Mexico.
 “Even the beans are Wisconsin,
 “leaping into the teeth of pigs.
 “These are the big
 “ingredients,
 “plus some decent water,
 “a touch of time some Sunday,
 “dipping your reach
 “deep to your being in the cask.
 “Sit back. Relax.
 “What you do for the next
 “nine months is your business.
 “Then you see summer coming, what valley heat does to 
yeast...
 “This is the wisdom of the East:
 “Miles was surely conceived
 “on your mother’s birthday,
 “your anniversary, when some instructions
 “released you into Camp.
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 “Toti greeted into a tadpole
 “on precisely the night
 “Lester Young’s folks were making
 “love and great music
 “to a full winter moon
 “in Woodville, Mississippi.
 “Making miso is easy.
 “The simplest task.
 “All you have to do
 “is do it, with your full being,
 “and know how to love, and eat, and laugh.”

1053. Lee, Cherl-Ho. 1976. [The effect of Korean soysauce 
and soypaste making on soybean protein quality. I. Chemical 
changes during meju making]. Korean J. of Food Science 
and Technology 8(1):12-18. [21 ref. Eng; kor]
• Summary: “Fermented soybean Mejus were prepared 
in the laboratory with varying lengths of fermentation, 
and the changes in the chemical composition during the 
Meju making were determined.” The moisture of the 
cooked soybeans gradually evaporated during the Meju 
fermentation, and after 2 months of fermentation the water 
level reached the level of raw soybeans. Address: Dep. of 
Food Preservation, The Royal Veterinary and Agricultural 
Univ., Copenhagen, Denmark; Present address: Post 
doctorate fellow, Dep. of Nutrition and Food Science, M.I.T, 
Cambridge, Massachusetts.

1054. Lee, Cherl-Ho. 1976. [The effect of Korean soysauce 
and soypaste making on soybean protein quality. II. 
Chemical changes during meju-brine ripening]. Korean J. of 
Food Science and Technology 8(1):19-32. [9 ref. Eng; kor]
• Summary: “The laboratory Mejus as well as home-made 
Meju and improved Meju received from Korea were ripened 
in the brine for up to 8 months and the changes in the 
chemical composition during the process were determined 
and differences between the types of meju were compared. 
On the basis of the amino acid pattern, the changes in the 
protein quality of soybean during the process was evaluated.” 
Address: Dep. of Food Preservation, The Royal Veterinary 
and Agricultural Univ., Copenhagen, Denmark; Present 
address: Post doctorate fellow, Dep. of Nutrition and Food 
Science, M.I.T, Cambridge, Massachusetts.

1055. Product Name:  Miyako Oriental Foods, Inc. Div. of 
Yamajirushi Miso Co. in Japan. Yamajirushi (Shinshu type) 
Miso, Kanemasa Miso, Yamaizumi Miso, Aka Miso, and 
Koji Miso.
Manufacturer’s Name:  Miyako Oriental Foods, Inc. Div. 
of Yamajirushi Miso Co. in Japan.
Manufacturer’s Address:  404 Towne Ave., Los Angeles, 
CA 90013.
Date of Introduction:  1976.
New Product–Documentation:  Price List. 1976. Sept. 1; 

Shurtleff & Aoyagi. 1983. The Book of Miso. 2nd ed. p. 238, 
240. By 1983 Miyako was the largest miso producer in the 
United States, with 544 tonnes a year.

1056. Ainsworth, G.C. 1976. Introduction to the history 
of mycology. London, New York, Melbourne: Cambridge 
University Press. 359 p. [900* ref]
• Summary: A very useful and interesting book with a superb 
bibliography. Contents: Preface. Acknowledgements. 1. 
Introduction. 2. The origin and status of fungi. 3. Form and 
structure. 4. Culture and nutrition. 5. Sexuality, cytology, and 
genetics. 6. Pathogenicity. 7. Poisonous, hallucinogenic, and 
allergenic fungi. 8. Uses of fungi. 9. Distribution of fungi. 
10. Classifi cation. 11. Organisation for mycology. Epilogue. 
Notes on the text. Chronology and bibliography. Names 
index. Subject index.
 The chapter on “Uses of Fungi” (p. 210+) includes food 
fermentation, food yeast, cheese, in medicine, etc. On page 
214 is a brief discussion of “miso (soybean paste), shoyu 
(soy sauce), sake (rice wine),... Aspergillus oryzae, and koji.
 The “Chronology and Bibliography” is a bibliography 
organized chronologically starting in the 1400s. Address: 
Formerly Director of the Commonwealth Mycological Inst., 
Kew, England.

1057. Hesseltine, C.W.; Swain, E.W.; Wang, H.L. 1976. 
Production of fungal spores as inocula for Oriental fermented 
foods. Developments in Industrial Microbiology 17:101-15. 
[25 ref]
• Summary: Contents: Introduction. Discussion: Inocula for 
fungi may be prepared in a number of forms or states. Sufu 
or Chinese cheese. Mold cheese made from milk. Tempeh. 
Chinese yeast and similar products (incl. ragi and murcha). 
Koji. Industrial production of Aspergillus oryzae spores (tane 
koji).
 Six desirable inoculum characteristics are discussed. 
Address: Northern Regional Research Lab., Peoria, Illinois.

1058. Ortiz, Elisabeth Lambert; Endo, Mitsuko. 1976. 
The complete book of Japanese cooking. Philadelphia, 
Pennsylvania: M. Evans and Co., Inc.; Dist. by Lippincott. 
viii + 250 p. Illust. by Marion Krupp. Index. 24 cm.
• Summary: A very interesting, well researched, and 
accurate Japanese cookbook. The illustrations are excellent. 
Each recipe has its Japanese name in large bold letters and 
a translation directly below in smaller letters. A hallmark 
of her writing is that she prefers to use the native language 
words and terms (e.g., shôyu) rather before giving her 
translation of them (e.g., soy sauce). This is helpful, since 
many of her translations have not withstood the test of time. 
In some cases, however, she fails to catch nuances or chooses 
to ignore them; e.g., momen tôfu should actually be momen-
dôfu, and kinugoshi tôfu should actually be kinugoshi-dôfu. 
Unfortunately, she uses the term “bean paste” to refer to two 
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very different foods: miso and azuki-an (see p. 214, 242). A 
large number of recipes call for various types of tôfu (“bean 
curd”) or miso (“bean paste).”
 Seaweeds (p. 4): “The one single thing that distinguishes 
Japanese cooking is the use of seaweeds.” Kombu is used to 
make dashi. Nori and wakame are use in many ways.
 “The soy bean plays a dominant role in the Japanese 
kitchen. It comes in the form of shôyu (soy sauce), usukuchi 
shôyu (light soy sauce), momen tôfu (bean curd), kinugoshi 
tôfu (silky bean curd), yakidôfu (broiled bean curd), koyadôfu
(freeze-dried bean curd), red and white miso (bean paste), 
and so on. Despite their common origin, the products of this 
versatile bean manage to be very different.
 Note 1. This is the earliest document seen (April 2013) 
that uses the word “silky” or the term “silky bean curd” to 
refer to kinugoshi tôfu.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term koyadôfu or the term 
“freeze-dried bean curd” to refer to dried-frozen tofu.
 Soy-related recipes include: Asparagus with malted 
bean paste (with “moromi miso” and “usukuchi shoyu,” p. 
27). Dengaku (Bean curd with bean paste, p. 28). Stuffed 
lotus root (with white miso and mustard, p. 30). Noppei-
jiru (vegetable and fried bean curd soup, with “1 namaage 
{type of fried bean curd}” or “2 pieces aburaage {fried 
bean curd}, p. 35). Kenchin-jiru (vegetable soup, with “1 
momen tôfu {bean curd} weighing about 8 ounces,” and “4 
tablespoons miso {bean paste}, p. 36). Clear soup (suimono) 
with okra and bean curd (p. 38). Clear soup with bean curd 
and wakame (p. 38). Satsuma-jiru (Miso soup with mixed 
vegetables, incl. red and white miso, p. 45). Miso soup with 
tofu and shungiku (p. 46). Miso soup with wakame (incl. 
red and white miso, p. 46). Miso soup with oysters and bean 
curd (p. 47). Sekihan (pink rice with azuki beans, p. 57). 
Miso udon (p. 63). Kitsune udon (noodles with aburaage, 
p. 67). Inari-zushi (fried bean curd stuffed with vinegared 
rice, p. 79). Sole with bean curd and mushrooms (p. 88). 
Salmon steamed with bean curd (p. 90-91). Mackerel with 
red miso (p. 95). Fish marinated in miso (p. 102). Clams 
in miso, mustard, and vinegar sauce (p. 105). Oysters in 
vinegared miso sauce (p. 106). Satsuma-agé (with mackerel 
and bean curd cakes, p. 116-17). Oden (with “4 ganmodoki 
{fried bean curd balls}” and “1 yakidôfu {broiled bean 
curd}, about 7 ounces drained weight,” p. 120-21). Kaki 
no dotenabe (oysters with bean paste, p. 124-25). Yudofu 
(simmered bean curd, p. 130). Sukiyaki (Sautéed beef and 
vegetables, with “2 yakidôfu {broiled bean curd}, 134-35). 
Grilled beef with bean paste (p. 146). Nikumiso (chicken and 
vegetables pickled in bean paste, p. 159). Eggplant with bean 
paste (p. 163). Green beans with bean paste (p. 168). Daikon 
with fried tofu (p. 171). Turnips with bean paste (p. 173). 
Cucumber and soy bean sprouts with sesame seeds (p. 183). 
Spinach salad with tofu (p. 186).
 A short section titled “Bean curd dishes” (p. 187) notes 

that “the soy bean is the youngest of the bean family, going 
back only to about 3500 B.C.” Beans in the Middle East go 
back to 7000 B.C. and in Mexico they go back to 5000 B.C. 
But the soy bean “makes up in versatility what it lacks in 
age.”
 Recipes Fried bean curd with hijiki (with “2 pieces 
aburaage {fried bean curd},” p. 187). Sole with bean 
curd (188-89). Deep-fried bean curd with bonito fl akes (p. 
190). Dried bean curd with vegetables (with “4 kôyadôfu 
{dried bean curd}” and “2 teaspoons usukuchi shôyu {light 
soy sauce}, p. 191). Kûya-mushi (bean curd, chicken, 
and vegetable custard, p. 192-93). Simmered bean curd 
and chicken (p. 193). Takara bukuro (treasure bags with 
aburaage, p. 194). Tofu no shirô-ae (p. 195). Hiya-yakko 
(garnished cold bean curd, p. 196; Kinugoshi tôfu {silky bean 
curd} may be used). Chrysanthemum fl ower bean curd (p. 
197). Nabeyaki Denraku [Dengaku?] (bean curd with white 
and red bean paste, p. 198). Pork with bean curd (p. 198-
99). Ni-yakko (bean curd with dried bonito fl akes, p. 199). 
Sokuseki misozuke (instant pickled vegetables with bean 
paste, p. 210). Koshi-an (red bean paste, with “1½ red azuki 
{adzuki} beans,” p. 213-15). New year dishes: Kuromame 
(black soy beans simmered in soy sauce and sugar, p. 220).
 Glossary (excellent, p. 228-36)–Soy-related terms: 
Aburaage, azuki bean, fu (wheat gluten cake), ganmodoki, 
kinako, kinugoshi tôfu, kôji, koshi-an (powdered azuki 
paste), kôyadôfu, kôridôfu, kuzuko, mirin, miso, misozuke, 
mochi, momen tôfu, moromi miso, namaage, nattô, shôyu, 
teriyaki (“a technique of glazing foods in a soy sauce and 
mirin mixture either in a skillet or on a grill”), tôfu (“soy 
bean curd, usually refers to momen tôfu”), umeboshi, 
usukuchi shôyu, yakidôfu, yuba. Address: Both: New York.

1059. Winarno, F.G.; Hardjo, S.; Rumawas, F. 1976. Kecap 
(Indonesian-style soy sauce) (Document part). Bogor, 
Indonesia: In: Winarno, F.G.; et al. 1976. The present status 
of soybean in Indonesia. FATEMETA, Bogor Agriculture 
University. xxiii + 128 p. 29 cm. [7 ref]
• Summary: The description of kecap (p. 58-59) states: Boil 
soybeans until tender. Drain and spread over round, shallow 
woven bamboo trays. Place these in a kecap fermentation 
room. Leave for 5-7 days until the soybeans are well covered 
with and bound together by a mycelium of Aspergillus and/or 
Rhizopus molds. Then dry the trays and soybean koji in the 
sun. Break up the soybean koji, place it is salt brine in deep 
earthenware jars, and place the jars in the sun to ferment for 
one week or up to one year.
 When the mash is ready, boil it, adding clean water if 
necessary. Remove the liquid using a sieve; this is the fi rst 
extraction, which is the best quality. Repeat this process 3 to 
5 times, adding a brine solution the same salt concentration 
as the original mash. Each extraction, which will be lower 
in quality that the one before it, is kept separate to provide 
different qualities of end product.
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 As the fi nal step for each different extraction, bring 
it to a boil and add some ingredients such as palm sugar 
[jaggery], caramel, or coconut sugar. Other ingredients such 
as fi sh extract or bouillon are also occasionally added. Filter 
the liquid through a piece of cheese cloth, bottle and store.
 Note: This is the earliest English-language document 
seen (April 2012) that uses the term “fi rst extraction” in 
connection with soy sauce quality,
 Page 67: Most kecap is made in small scale enterprises, 
employing on average 10-11 laborers and working 23.7 days/
month. The average kecap maker uses 13,390 kg of soybeans 
annually to produce kecap with a value of 6.3 million 
rupiahs. A table (p. 68) gives details by province.
 Page 80: Kecap is a very minor soy product in 
Indonesia. Only 0.2% of all soybeans used to make foods in 
Indonesia are used to make kecap. The largest percentage of 
soybeans are used to make tempeh (66%), tofu (33%), and 
tauco (0.3%).
 Pages 93-94: Ingredients required to make kecap include 
palm sugar, cane sugar, molasses, salt, wheat fl our, cassava 
fl our and spices. Palm sugar is the most important sweetener. 
“Depending on the concentrations of sugar and salt, there are 
two types of kecap available in the market, sweet and salty 
kecap.” Wheat fl our and cassava fl our serve as thickening 
agents, but they are not used by all kecap makers. No 
information is given on the types or amounts or of spices and 
herbs used in making kecap. Address: FATEMETA, Bogor 
Agricultural Univ., Indonesia.

1060. Kagawa, Ryo. 1977. Shokuhin seibunhyô [Food 
composition tables for Japan]. Tokyo: Joshi Eiyo Daigaku 
Shuppan-bu. 145 p. Jan. 15 x 22 cm. [Jap]
• Summary: For tables of information on soybeans and 
soyfoods, see p. 21-22. Includes Kinako, soymilk, regular 
tofu, kinugoshi tofu, fukuro-iri tofu, yaki-dofu, abura-
age, namaage, ganmodoki, kori-dofu, yuba, okara, natto, 
hamanatto, miso, red miso, light yellow salty miso, red salty 
miso, soybean miso, powdered miso. Address: Japan.

1061. 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.

1062. Root, Evan. 1977. Re: Payment of bills. Letter to Bill 
Shurtleff, March 15. 1 p. Handwritten, with signature on 
letterhead. Photocopy.
• Summary: States that Erewhon paid a bill for 25 tofu kits 
promptly (wholesale at $7.95 each); Shurtleff mistakenly 
thought it had not yet been paid.
 “Thank you for the information on koji and koji starter 
supply. I wish you continued good fortune on your wonderful 
work.” Address: 33 Farnsworth St., Boston, Massachusetts 
02210. Phone: (617) 542-1358.

1063. Kiuchi, Kan; Ohta, Teruo; Ebine, Hideo. 1977. 
[Changes in lipid components of miso-dama koji]. Shokuhin 
Sogo Kenkyujo Kenkyu Hokoku (Report of the National Food 
Research Institute) No. 32. p. 268-73. March. [6 ref. Jap; 
eng]
• Summary: Reprinted from Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 53(12):869-74 (1975). Address: 
National Food Research Inst., MAFF, Shiohama, Koto-ku, 
Tokyo, Japan.

1064. Shurtleff, William; Aoyagi, Akiko. 1977. Koji & koji 
starter for miso and shoyu. Lafayette, California: New-age 
Foods Study Center. 3 panels each side. Each panel: 22 x 9 
cm. April 26. Catalog.
• Summary:  This is a revised, expanded, typeset (by Jan 
Herhold), and illustrated (by Akiko Aoyagi) version of a 
similar leafl et fi rst printed in June 1976. Printed with black 
ink on saffron colored (yellowish orange) paper, it begins 
by noting: “Now you can easily make your own miso or 
natural shoyu (soy sauce) at home using either high-quality, 
reasonably-priced koji or koji starters available in the United 
States; illustrated instructions are given in The Book of Miso.
 Part I describes two types of koji: Firm granular koji, 
and soft mat koji. Part II describes nine different types 
of koji starter for which are sold in three textures: Spore-
powder texture, whole-grain texture, and meal texture. The 
nine different types of koji starter are for: Red miso, barley 
miso, soybean miso, mellow barley miso, sweet white miso, 
light-colored miso, fast white miso, amazake or pickling, 
or shoyu. All the above are made by the prestigious Japan 
Brewing Company (Nihon Jozo Kogyo), which employs only 
the very fi nest traditional, natural methods.
 Sources of ready-made koji: Miyako Oriental Foods 
(Los Angeles, California), Westbrae Natural Foods 
(Emeryville, California), Chico-San Food Co. (Chico, 
California), and Janus Natural Foods (Seattle, Washington). 
Sources of koji starter: Westbrae Natural Foods sells the 5 
most widely used koji starters; all are imported from Mitoku 
Trading Co., Tokyo, Japan. Address: Lafayette, California.

1065. Kolb, H. 1977. Herkoemmliche Verfahren zur Nutzung 
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von Soja im asiatischen Raum [Traditional processes for 
using soya in Asia]. Alimenta 17(2):41-45. March/April. [35 
ref. Ger]
• Summary: Discusses each of the following foods briefl y 
and gives sources of further information: Kinako (roasted 
soy fl our), soymilk, yuba, tofu, kori tofu (dried-frozen 
tofu), aburaage, namaage, kinugoshi tofu, sufu, soy cheese 
(Western style), soy yogurt, ganmodoki, natto, Hamanatto, 
koji, tempeh, miso, tao-tjo [Indonesian-style miso], kochu-
jang, shoyu, and ketjap.
 Note 1 This is the earliest German-language document 
seen (Oct. 2011) that uses the word “sufu” to refer to 

fermented tofu.
 Note. This is the earliest German-language document 
seen (April 2013) that mentions silken tofu, which it calls 
kinugoshi. Address: Institut fuer Lebensmitteltechnologie, 
Frucht- und Gemuesetechnologie, Technische Universitaet 
Berlin, Koenigin-Luise-Strasse 27, D-1000 Berlin 33, West 
Germany.

1066. 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 
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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].

1067. Hayashi, Kazuya; Mizunuma, Takeji; Yokotsuka, 
Tamotsu. Assignors to Kikkoman Shoyu Company, Ltd. 
(Japan). 1977. Process for producing koji for fermented food 
products. U.S. Patent 4,028,470. June 7. 7 p. Application 
fi led 8 June 1976. [2 ref]
• Summary: “Producing koji for fermented food products 
by modifying an unmodifi ed koji-substrate composed of 
a vegetable protein material and a vegetable carbohydrate 
material, inoculating a koji mold in the resulting modifi ed 

koji-substrate, and cultivating it, wherein said cultivation 
is carried out in the presence of 0.1 to 1.2% by weight, 
based on the water content of the modifi ed koji-substrate, 
of acetic acid added. This process is suitable for use in the 
manufacture of fermented foods such as soy sauce, miso, 
or sake.” Address: 1. Kashiwa, Japan; 2. Noda, Japan; 3. 
Nagareyama, Japan.

1068. Erewhon Trading Co., Inc. 1977. Erewhon: Our 
traditional foods are the foods of the future. East West 
Journal. June. p. 67. [3 ref]
• Summary: This informative advertisement is largely about 
miso. Erewhon imports Hacho [Hatcho] miso from Japan; 
the source company fi rst made Hacho miso in 1337. “We are 
grateful to Muso Shokuhin Company of Japan, a macrobiotic 
natural foods company, for originally distributing hacho 
miso to the United States through Erewhon and for the work 
they continue to do in developing sources of high-quality 
organic foods for Japan and the rest of the world. Erewhon is 
also grateful to Mr. A. Kazama of Mitoku Company, Ltd., of 
Tokyo, for encouraging the development of large-scale miso 
production without the use of chemical additives to speed 
the aging process. When Mr. Michio Kushi, the founder of 
Erewhon fi rst convinced Mr. Kazama of the sizable market 
for naturally produced miso, he initiated a search which 
resulted in the president of Sendai Miso Company agreeing 
to produce enough to keep up with the demand.
 “Recently a brown rice (genmai) miso has been added to 
the Erewhon line of imported foods. Based on the traditional 
techniques and standards, this new variety was two and a 
half years in development before Mr. Ko Haga, brewmaster 
of Sendai, produced what he considered a successful brown 
rice koji, or starter.”
 “Sendai uses a regionally grown rice, called Sasanishiki, 
which is highly regarded in Japan, and the soybeans used are 
the ‘Prize’ variety grown organically in Minnesota by farmer 
Ed Ricke.”
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 Last year 85 tons of traditionally produced miso were 
imported into the United States from Japan. Erewhon now 
has 3 locations in the USA, in addition to the headquarters 
and main warehouse at 33 Farnsworth St.: 342 Newbury St., 
Boston, Massachusetts 02115; 1731 Massachusetts Ave., 
Cambridge, MA 02138; 1 Civic Center Plaza, Hartford, 
Connecticut 06103. Address: 33 Farnsworth St., Boston, 
Massachusetts 02210.

1069. Erewhon, Inc. 1977. Erewhon. Summer 1977. Boston, 
Massachusetts. 24 p. Catalog and price list.
• Summary:  On the front cover is a color photo of a 
rose fl ower and leaves. On the fi rst page, Jeffrey Flasher 
(apparently the new president) writing about this catalog, 
notes: “Erewhon’s summer catalog of 1973 listed 
approximately 450 products, of which 30% were either 
grown, manufactured, or repackaged in the Northeast. 
Although last summer’s catalog offered nearly 1,000 
products, fully 25% were either grown, manufactured, or 
repackaged in the Northeast... Between July and December 
Erewhon will be introducing 50 to 75 new items produced in 
the Northeast.” “No sugar or preservatives added to any food 
in this catalog.”
 Soy products–Erewhon packages: Beans: Soybeans 
yellow OG [organically grown]. Cereals: Morning cereal 
(with OG soybeans). Flours: Soybean OG (full-fat). Pasta–
whole wheat: Soy-rice OG shells. Soy OG spaghetti (both 
in packaged or bulk). Beans–bulk: Soybeans yellow New 
York OG. Soybeans yellow Minnesota OG. Cereal–bulk: 
Soybean fl akes Arrowhead Mills OG. Flour–bulk: Soy (full-
fat) OG. Oils–Arrowhead Mills: Soy–expeller pressed. Sea 
vegetables–Erewhon: Agar. Hiziki. Kombu. Nori. Seasoned 
nori. Wakame. Atlantic Mariculture: Dulse, Canadian.
 Soybean products: Tamari soy sauce (shoyu) aged 
minimum of 18 months (5 sizes). Erewhon miso soybean 
paste: Genmai (brown rice and soy). Kome (rice and soy). 
Hacho (soy only). Mugi (barley & soy).
 Condiments: Barley Kogi [sic, Koji] (to make miso). 
Kuzu (arrowroot). Tekka seasoning (with Hacho miso). 
Nigari (to make tofu). Umeboshi pickled plums.
 Nik’s Snacks: Soybeans tamari roasted. Almonds, 
cashews, peanuts (Spanish), sunfl ower seeds–each tamari 
roasted. Chico-San candies (Yinnies, 3 types). Erewhon 
Aztec corn chips–tamari. Mother Earth corn chips–tamari.
 Page 22 is “Ordering information.” On the back cover is 
another rose, and “How to reach us” information from Maine 
to New Jersey.
 This catalog cover was reprinted with permission from 
the Michio and Aveline Kushi Macrobiotics Collection, 
Archives Center, National Museum of American History, 
Smithsonian Institution, Washington, DC. Address: 33 
Farnsworth Street, Boston, Massachusetts 02210. Phone: 
617-542-1358.

1070. Kiuchi, Kan; Ohta, T.; Itoh, H.; Takabayashi, T.; Ebine, 
H. 1977. Studies on lipids of natto. Natto Kagaku Kenkyu 
Kaishi (J. of the Natto Research Society) 1(1):71-80. Aug. 
[16 ref. Eng]
• Summary: “The lipid contents and compositions of three 
kinds of natto, Itohiki-, Yukiwari-, and Hama-natto, were 
investigated. The lipid contents of the fi nished products of 
Itohiki-, Yukiwari-, and Hama-natto were 5.0, 6.4, and 17.3% 
respectively. The lipid composition was determined by high-
speed liquid chromatographic analysis.”
 “When fermented by Bacillus natto, the surface of the 
soybean is covered with characteristic viscous substances 
consisting of a polymer of glutamic acids. Yukiwari-natto is 
made by mixing Itohiki-natto with rice koji and salt, aged at 
25-30ºC for 15 days. Hama-natto is made by using soybean 
koji.”
 Reprinted from Journal of Agricultural and Food 
Chemistry (April 1976, p. 404-07). This paper is part IV of 
the series “Studies on Lipids in Soybean Foods.”
 Note: This is the earliest English-language document 
seen (Nov. 2011) that uses the word Hama-natto 
(hyphenated) to refer to fermented black soybeans–a 
completely different food from natto. Address: Div. of 
Applied Microbiology, National Food Research Inst., 
Ministry of Agriculture and Forestry, Koto-ku, Tokyo, Japan.

1071. Shurtleff, William; Aoyagi, Akiko. 1977. Miso 
production: The book of miso volume II. Lafayette, 
California: New-Age Foods Study Center. 62 leaves. Aug. 
16. Illust. by Akiko Aoyagi Shurtleff. No index. 28 cm.
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• Summary: Contents: Introduction. 1. Setting up a 
traditional shop–Tools and ingredients: The miso shop 
building, larger equipment (most vats and other wooden 
equipment are made of Japanese cedar, sugi = Cryptomeria 

japonica, which is durable in the presence of water, heat, and 
salt, and has a pleasant fragrance), smaller tools, ingredients. 
2. Making red miso in a traditional shop. 3. Making red miso 
in a semi-traditional shop. 4. Making Hatcho and Mellow 
white miso in semi-traditional shops. 5. Making koji starter 
in a semi-traditional or modern shop. 6. Making light yellow 
miso in a modern factory. Appendixes. A. People interested 
in starting commercial miso shops in North America. B. 
Sources of miso making equipment and ingredients. C. 
About the New-Age Foods Study Center [renamed Soyfoods 
Center, then Soyinfo Center].
 Illustrations related to koji by Akiko Aoyagi (most of 
which fi rst appeared in The Book of Miso, 1976, pages 170-
208) show: (1) Making koji on a traditional koji mixing fl oor. 
(2) Top and bottom views of traditional wooden koji trays. 
(3) Packages of different types of koji starter. (4) A box of 
fi rm granular koji. (5) Soft mat koji. (6) The koji process at 
the start of Making Red Miso in a Traditional Shop.
 Note 1. This is the fi rst book published by New-Age 
Study Center (renamed Soyfoods Center in 1980).
 Note 2. This is the earliest English-language book 
seen (March 2009) devoted entirely to commercial miso 
production. Address: P.O. Box 234, 1336 Bickerstaff St./Rd., 
Lafayette, California 94549.

1072. Shurtleff, William. 1977. Report with color slides on 
trip to Ose Noboru natto factory in Tokyo, Japan. Nerima-
ku, Tokyo, Japan: New-Age Foods Study Center. 1 p. 
Unpublished manuscript. Nov. 10.
• Summary:  Shurtleff took some color slides of the natto-
making process on this one-day trip to this small-scale, 
modern natto factory in Suginami-ku, Tokyo, with Alfred 
Birnbaum and James Udesky. We study, photograph, and 
write up the process. Mr. Ose is head of the Japanese Natto 
Assoc. Met Alfred Birnbaum for the fi rst time.
 The slides / photos are now in a numbered set as 
follows:
 1. Natto or fermented whole soybeans is a traditional 
food that originated in the Northeast part of Japan over one 
thousand years ago. The dark brown natto beans have a 
sticky-slippery surface so that lifted from a bowl, they form 
gossamer threads. Natto’s fl avor and aroma are strong and 
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distinctive, with not-so-subtle ammonia overtones–some 
people love them, other people don’t. Traditionally natto was 
made and sold wrapped in rice straw as you see to the left. 
Now it is sold in shallow polystyrene trays.
 2. Here you see the beans inside the traditional rice-
straw wrapper; in some farmhouses they are still prepared in 
this way. Bacteria on the rice straw naturally inoculate the 
beans.
 3. Here are various types of natto packaging used in 
Japan. Some natto is made with cracked soybeans (hiki-
wari natto), some contains pieces of kombu. Most types are 
served with a little shoyu (natural soy sauce) and mustard.
 4. A typical Japanese supermarket carries a large 
selection of natto types.
 5. To make natto in a modern plant, soaked soybeans are 
steamed under pressure until tender.
 6. While still warm (40*C) they are inoculated with 
natto starter (Bacillus natto). Or they can be inoculated at 
home with 10 to 20 percent of commercial natto.
 7. They are then scooped by hand into individual 
shallow containers...
 8. ... which are closed, placed into incubation racks...
 9. ... and stacked in incubation rooms at about 40*C 
for 15 to 24 hours, after which time they are ready to eat. 
A whole food requiring no additional cooking, natto is 
generally served as a topping for rice or noodles, sauteed 
with vegetables, or used in soups or Japanese salads 
(aemono). Today natto is prepared in more than 1,000 
commercial shops and is widely available at Japanese food 
markets in the West. Cracked natto (hikiwari-natto) and 
fi nger lickin’ natto (yukiwari natto, containing rice koji and 
salt) are also popular in Japan. A close relative of natto from 
northern Thailand, called thua-nao, is sold as a savory paste 
(containing salt, garlic, onion, and red chilies) or as sun-dried 
chips. Address: c/o Aoyagi, 278-28 Higashi Oizumi, Nerima-
ku, Tokyo 177, Japan. Phone: (03) 925-4974.

1073. Chang, C.H.; Lee, S.R.; Lee, K.H.; Mheen, T.I.; Kwon, 
T.W.; Park, K.I. 1977. Fermented soybean foods. 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. 465-66, 482-87.
• Summary: Contents: Korean soy sauce: Kanjang (is made 
by primitive methods in the home), steps in preparation, 
microbiology, biochemical changes (p. 465-66). Korean 
doenjang and kochujang: Description (Soy sauce and miso 
were introduced to Japan, from Korea, during the Nara 
period {645-793 AD}), patterns of consumption (Daily per 
capita consumption of doenjang and kochujang are estimated 
to be about 15 gm and 10 gm, respectively), steps in 
preparation (utensils, substrates, essential microorganisms), 
control of process, biochemical changes, economics of 
production and distribution.

 Note: This is the earliest English-language document 
seen (April 2021) that uses the word “kochujang” to refer to 
Korean-style red pepper and soybean paste (miso).
 Illustrations show: (17) Flow sheet: Production of 
Korean doenjang (soybean paste). Soak soybeans, boil, 
mash, form into balls, wrap in rice straw, and incubate under 
rafters until covered with mold (meju). Crush, mix with 
salt brine, and ferment for 6 months to obtain doenjang. 
(18) Flow sheet: Production of Korean kochujang (soybean 
paste). Soak soybeans, boil, mash, suspend in rice straw 
sacks until overgrown with mold (meju). Crush, sun-dry, and 
pulverize to obtain 10 liters of crushed meju. Add cooked 
gelatinous rice fl our (2 liters), hot pepper fl our (0.5 to 0.7 
liters), kanjang (Korean soy sauce), dried beef, jujube fl our, 
honey, and salt brine. Mix. Ferment for 2 months to obtain 
kochujang.
 A table (p. 487) shows the amino acid composition of 
doenjang. Address: 1. Food & Nutrition Dep., Sacred Heart 
Women’s Univ., Bucheon, Kyungki-do, South Korea.

1074. Chu, F.S. 1977. Mycotoxin problems in indigenous 
fermented foods and new methods for mycotoxin analysis. 
Paper presented at Symposium on Indigenous Fermented 
Foods, Bangkok, Thailand. Reprinted in K.H. Steinkraus, ed. 
1983. Handbook of Indigenous Fermented Foods. New York: 
Marcel Dekker, Inc. ix + 671 p. See p. 637-52. [35+ ref]
• Summary: “Because of its potent carcinogenic effect and 
wide distribution of Aspergillus fl avus and A. parasiticus 
in the environment, afl atoxin B1 has been one of the most 
extensively studied mycotoxins. The question of whether 
afl atoxins and/or other mycotoxins may be associated with 
traditionally fermented foods has been raised ever since 
the discovery of afl atoxins, particularly because A. fl avus 
is related morphologically to the well-known A. oryzae, 
which has been used in the preparation of koji, a starter for 
a number of Oriental fermented foods. Extensive studies in 
several laboratories have revealed that the industrial koji 
inoculum, A. oryzae, does not produce afl atoxins (Hesseltine 
et al., 1966; Murakami et al., 1968; Yokotsuka et al., 1967).” 
Address: Dep. of Food Microbiology and Toxicology, Univ. 
of Wisconsin, Madison, WI 53076.

1075. 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 
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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.

1076. Jan, C.C.; Lin, K.C.; Hsu, W.H. 1977. Taiwanese 
inyu (black bean) sauce. 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. 466-67.
• Summary: “Description: Taiwanese black bean sauce 
(inyu) is a saline, meat-fl avored sauce made by fermentation 
of black beans (Glycine soja Sieb and Zucc.).” Note: This is 
the wild annual soybean, which has very tiny, black seeds. 
Theodore Hymowitz, professor emeritus of plant breeding 
at the University of Illinois, Urbana-Champaign, and one of 
the world’s leading authorities on wild soybeans and soybean 
relatives, doubts that soy sauce could be made from the wild 
soybean. He states (e-mail of 27 Oct. 2008): “Wild annual 
soybeans are not cultivated. Besides harvesting such beans 
would be almost impossible as they shatter terribly upon 
maturity. Nor do the beans mature uniformly. I think the 
authors are confusing smallish black soybeans with Glycine 
soja. Secondly, the production numbers preclude the growing 
of Glycine soja. In Taiwan the plant is only found in the 
wild.”
 Unlike most traditional soy sauce [which includes cereal 
grains, especially wheat, in the koji], the fl avor of inyu is 
more stable and becomes more intense following heating or 
cooking, an advantage in the preparation of Chinese foods. 
Thus, it is used in place of traditional soy sauce to color 
and fl avor cooked foods, especially fi sh, poultry, meat, and 
vegetables.
 Inyu is made in Taiwan, China, Hong Kong, and 
other nations where there are people of Chinese culture. 
Production in Taiwan alone is estimated at 36,000 metric 
tons per year, or 1.62 liters of inyu per person in Taiwan each 
year.
 Therapeutic uses: Some Chinese believe that inyu can 
relieve the pain of burns, heal damaged tissue (after burns), 
prevent hangover after excess alcohol consumption, “and 
even to help retain and accentuate the shine of black hair and 
eyes.”
 Method of preparation: Wash black soybeans, then soak, 
drain, steam, and cool them. Inoculate the cooked beans 
with Aspergillus oryzae [the koji mold] or A. soyae, then 
incubate aerobically to produce a koji in which the beans are 
completely overgrown by the mold mycelium. In contrast 

to the traditional soy sauce process, in which the koji is 
next covered with brine, the black bean koji is fi rst washed, 
preincubated at 40-50ºC for 4 hours, covered with 18% brine 
(weight/volume), and fermented for 40-50 days. During 
this time “the mash undergoes both a lactic acid and a yeast 
fermentation. Finally the mash is fi ltered, pasteurized, and 
bottled.”
 Inyu production takes only about 1.5 months versus 5-6 
months for traditional Chinese soy sauce–which makes it 
more economical.
 Note: This is the earliest English-language document 
seen (April 2012) that mentions inyu, or with the word 
“inyu” in the title. Address: President Enterprise Corp., 2-20 
Yan Harng, Yeong Kang Shiang, Tainan Hsien, Taiwan.

1077. Lin, C.F.; Su, Y.C.; Wan, Wen-Hsiang; Sooksan, 
R.; Gongsakdi, S.; Pichyangkura, S. 1977. Chinese red 
rice: Anka (Ang-kah). 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. 547-53.
• Summary: Contents: Description. Patterns of production 
and consumption. Steps in production. Microbiology. 
Biochemistry. Toxicology. Economics.
 Anka is also known as ang-kak, angkak, angquac, beni-
koji, aka-koji, and red rice. It is used and is a commercial 
product in the southern provinces of China, in Taiwan, the 
Philippines, Thailand [and Okinawa].
 In Taiwan, approximately 200 tons/year of anka are 
made. The average yearly per capita consumption here is 
about 12 grams.
 Historically, Anka was apparently fi rst noted in the Yuan 
(Mongol) dynasty (1260-1368). It was introduced to Taiwan 
by wine makers from Fukien [pinyin: Fujian] province of 
southern China about 100 years ago (Su and Wang, 1977). It 
is used to add both color and fl avor to many foods including 
hung-lu chiu (red soybean cheese) [fermented tofu], and 
fu chiu (rice wine). A number of countries are gradually 
adopting natural pigments to replace coal-tar dyes, which 
may be carcinogenic. With anka there is no evidence of 
toxicity or carcinogenicity.
 Figures show: (26) Flow sheet for the production of 
Chinese chu chong (from Su and Wang, 1977), starting 
with rice (stream 1) and Monascus purpureus (anka), 
Saccharomyces formosensis, polished glutinous rice, and 
rice wine (stream 2), which yields 2 liters chu kong tsaw, 
the inoculum. (27) Flow sheet for the production of Chinese 
red rice (from Su and Wang, 1977). (3) Flow sheet for 
the production of red rice in Thailand (from Sooksan and 
Gongsakdi, 1977).
 There is one table.

1078. Su, Yuan-Chi. 1977. Sufu (tao-hu-yi) production 



KOJI (300 BCE to 2021)   403

© Copyright Soyinfo Center 2021

in Taiwan. 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. 
553-61.
• Summary: Contents: Description and synonyms. Patterns 
of production and consumption. Preparation of tofu (starting 
with 1 kg of whole dry soybeans). Preparation of pehtze. 
Salting. Processing and packaging. Inoculation. Incubation. 
Microorganisms. Biochemical changes. Stability of sufu. 
Nyufu.
 Chinese sufu (tau-hu-yi) is a highly fl avored, creamy 
fermented tofu made in a two-step fermentation process: 
(1) Overgrow cubes of fi rmly pressed tofu with a mold 
belonging to the genus Actinomucor, Rhizopus, or Mucor; 
(2) Immerse these cubes, each covered with a fragrant white 
mycelium, in a salt brine / rice wine mixture and allow to 
stand for several months.
 The salty fl avor of sufu is suggestive of anchovies; most 
types are soft and pale yellow. Typical “cubes” are 2 to 4 cm 
square and 1 to 2 cm thick. Red sufu is colored with hung 
chu or red fermented rice, which is derived from the culture 
of another mold, Monascus purpureus.
 Because of the numerous dialects used in China and the 
diffi culties of phonetic rendering from Chinese to English, 
the following synonyms for sufu have been found: tosufu, 
fu-su, fu-ru, tou-fu-ru, teou-fu-ru, fu-ju, fu-yu, and foo-yue. 
“Other names by which the product is known are to-fu-zu 
in Mandarin, and tau-zu (tao-hu-yi) in Taiwanese. Sufu is 
the name that fi rst appeared in the literature. Literally, sufu 
means “molded milk,” and tosufu means “molded bean 
milk.”
 It is not known when production of sufu began, 
however according to Nganshou Wai (1964): “The Food 
Encyclopedia, written by Wang Su-Hsiung (1861) of the 
Ch’ing Dynasty [Qing / Manchu dynasty, 1644-1912] 
describes the food as follows: ‘Hardened tofu is [diffi cult to 
digest] and it is not healthful for children, elderly persons 
or ill persons. Sufu, which is prepared from tofu, is better 
because it is aged; it is very good for patients.’
 In 1977 in Taiwan, annual production of sufu was about 
10,000 tons and consumption was about 12 gm per person 
per week.
 A fi gure (p. 555) shows a fl ow sheet for the production 
of sufu from 1 kg of soybeans (Source: L-P. Lin 1977).
 Traditionally sufu was made in the spring or fall. After 
the tofu is made and pressed, it is cut into pieces about 8 x 8 
x 2 cm., each weighing about 70 gm. Traditionally tofu was 
exposed to bright sunlight for several hours to both sterilize 
and dry the surface. Traditionally the tofu was inoculated by 
placing it on rice straw, but this leads to quality that is not 
uniform because of contamination. Twenty or more trays are 
piled up and placed in a room at 10-20ºC. After 3-7 days, 
when a white mycelium can be seen growing on the surface 

of each piece of tofu, they (the pehtze) are removed from the 
trays and salted.
 In the modern method, the tofu is cut into cubes, placed 
in an oven at 100ºC for 10 min, then inoculated on the 
surface with Actinomucor elegans NRRL 3104.
 The traditional pehtze are transferred to large 
earthenware jars, each having a capacity of 700 liters. Each 
layer of pehtze is sprinkled with a layer of salt. After 3-4 
days, when much of the salt is absorbed, the pehtze are 
removed, washed with water, and put into a smaller jar for 
(about 80 liters, typically earthenware) processing. First a 
dressing mixture, which is different for each type of sufu, is 
placed in the jar. (1) To make red sufu, for example, red rice 
koji (angkak) and soy sauce mash are added. (2) To make 
tsao sufu, rice wine mash, cloves and orange peels are added. 
(3) To make Kwantung sufu, red chili pepper, anise, salt, 
and red rice koji (angkak) are added. (4) To make rose sufu, 
some essence of roses is mixed into the dressing. Alternate 
layers of dressing and pehtze are packed into the jar until it 
is about 80% full. Then brine with a concentration of about 
20% NaCl (table salt) is gently poured in. For some types of 
sufu, Shaoshing (pinyin: Shaoxing) wine can comprise part 
of the brine. Finally the mouth of the jar is covered with the 
sheath leaves of bamboo shoots and sealed with clay. After 
3-6 months of fermenting and aging, the sufu is ready to eat.
 A description of nyufu is given, based on Okada et al. 
1974.
 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the word “nyufu” to refer to 
fermented tofu. Address: Dep. of Agricultural Chemistry, 
National Taiwan Univ., Taipei, Taiwan.

1079. 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.
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 Advances in shoyu production: A new type of cooker 
which can cook soybean meal at high temperatures for short 
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.

1080. 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).

1081. Birnbaum, Alfred. 1977. Re: Report on trip to 
Moriguchi Kakko Shokuhin, maker of Daitokuji natto 
[Daitokuji fermented black soybeans], with color slides. 
Letter to William Shurtleff at New-Age Foods Study Center, 
Dec. 24. 1 p. Handwritten and signed.
• Summary:  The name, address, and phone number of the 
company’s two locations are written in Japanese characters 
(Jc); see below. The company was founded 98 years ago [i.e. 
in about 1879]. At the fi rst location in Kyoto, the company 
makes regular [sticky] large- and small-bean natto. At the 
second location, the company makes Daitokuji natto. Mr. 
Nakano (full name written in Jc) has 40 years experience 
making various types of natto [and fermented black 

soybeans].
 A brochure states that Daitokuji natto was brought from 
Tang (?) China by monks to Murasaki-no (Jc) where it has 
been passed down for 650 years. The main ingredients are 
soybeans, barley, and salt which undergo a healthful, natural 
process for approximately 3 months, and because of the 
process later will not spoil. Daitokuji natto is said to have a 
subtle fl avor (Jc, i.e. a fl avor such that one cannot say exactly 
from where it comes)... a fl avor reminiscent of Zen. Good 
with tea, extra special in o-chazuke.
 Daitokuji natto is a salt-natto rather than a sticky 
(nebari) natto. It keeps for 1½ years. Largely made as a 
tourist product.
 The plant in Shiga prefecture makes approximately 
1,200 kg/year of Daitokuji natto. The plant was moved to 
Shiga 5 years ago to provide the space needed for sun-drying 
the product on a large scale. A single vat holds approximately 
25 kg.
 Ingredients: Soybeans 15 kg (large beans are preferred 
because the ratio of contained seed to skin is larger and the 
beans are sweeter). Barley fl our 10-15 kg. Rice koji 3-5 gm 
(1 handful). Salt 1½ kg.
 Procedure: 1. Steam beans as for regular natto until 
completely soft. 2. Roast barley fl our, add together with 
koji and mix thoroughly. 3. Ferment at approximately 33ºC 
(30-35ºC) for about 2 days in incubation room as for koji. 
Note: Higher temperatures used for sticky natto would 
turn the beans black. 4. Add 18% salt solution–1½ kg salt 
dissolved in 20 liters water; mix and let stand for about 3 
days. 5. Move the vats outdoors to sun-dry (35-40ºC) for 
approximately 3 months; cover the vats at night or during 
bad weather.
 Summer months are preferred for making Daitokuji 
natto because of the need for sun-drying–usually started in 
mid-July to August.
 Daitokuji natto is also made in traditional wooden vats 
on a semi-small scale at Ikkyuji temple south of Kyoto 
(address in Jc and phone number given) as a product for 
tourists.
 The following slides / photos in a numbered set, taken 
by Alfred, show how Daitokuji natto [Daitokuji fermented 
black soybeans] are presently made at Ikkyuji: (25) Five-
foot diameter wooden vats in which Daitokuji natto are 
fermenting, outdoors. The wooden lids are not weighted. (26) 
The process is very similar to that for Hamanatto fermented 
black soybeans, except that unroasted barley fl our is used, 
the brine fermentation lasts only 3 days, no gingerroot or 
sansho seeds are added, and the soybean koji is mashed 
than reshaped into soybean-sized balls. (27) At Ikkyuji all 
fermentation takes place outdoors in a lovely courtyard, 
surrounded by tile-roofed buildings. (28). Two men standing 
by the two wooden vats, which may be left uncovered. (29) 
A view looking down into a vat of Daitokuji natto, from 
which the brine has been removed. We like both Hamanatto 
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fermented black soybeans and Daitokuji fermented black 
soybeans, but we prefer the former, since the latter have a 
sharper, slightly saltier fl avor. (30) The Chinese ancestor 
of both these products is called douchi, which we see here 
next to the bag in which it is sold. Address: Tama-sô No. 1, 
Inokashira 1-28-30, Mitaka-shi, Tokyo 181, Japan. Phone: 
0422-47-7130.

1082. Birnbaum, Alfred. 1977. Report on visits to Yamaya, 
Daifukuji, and Hôrinji–makers of Hamanatto (fermented 
black soybeans). Japan. 3 p. Unpublished manuscript. 
Undated.
• Summary:  Yamaya: Process Alfred observed in the plant: 
Wash soybeans in a trough, soak them in a big wooden vat, 
pull plug at bottom of vat and drain fast so that beans on 
bottom are not soaked longer than those on top. Put soybeans 
in a 6-foot-deep steamer without pressure and blow in steam 
through many small holes in bottom. After steaming, leave 
overnight in steamer with lid on. Empty into pushcarts from 
lower door in steamer. Dump beans into mats (mushiro) that 
have been spread on fl oor indoors, break up any clumps 
of beans by hand (to aid koji growth), but do not crush 
individual beans. Fan bean with an electric fan to cool and 
dry.
 Put roasted wheat fl our (kosen) in bags. Mix roasted 
wheat fl our and koji starter in winnowing basket (mi), then 
scatter mixture by hand over beans on straw mats. With two 
men holding opposite ends of straw mat, toss beans on mat 
to mix beans with fl our and starter. Transfer mixture onto a 
conveyor belt which runs it into a modern koji incubation 
room (muro) where it is spread in a later 6 to 7 inches thick. 
After incubation for 20-25 days (temperature any stirring 
schedule are unknown), pipe the koji out onto a south-facing 
metal roof (at an angle of 15-20º to the horizontal) onto a 
piece of 3 by 6 foot polyethylene sheeting (which is sanitary, 
gives long use, and is inexpensive). After drying, drop the 
soybeans down a hole in front of a fan that blows away 
spores from the surface of the beans; if these are left on, 
the beans get bitter (nigai) during the second fermentation. 
Catch beans in small wooden kegs and transfer them to 
wooden kegs that hold 4.76 gallons (4-to daru). Pack 
soybeans in fi rmly in each keg without crushing with a 
wooden implement.
 Put pressing lids atop beans on bottom row of vats, then 
top with heavy pressing weighs or a second row of vats and 
weights. The heavier the weights, the fi rmer the beans remain 
and the less likely to mash. Yamaya’s yearly production is 
about 50 metric tons (tonnes).
 Gingerroot: Cut into pieces 3/4 inch square by 1/16 
inch thick. Put in a separate keg, just cover with soy sauce 
(shoyu). Pickle for 6 months to 2 years to get pickled 
gingerroot
 The vibrator: put soybeans into hopper atop vibrator. 
One man breaks up any clumps of beans by hand, then drops 

them onto a vibrating screen (1/8 inch mesh); the man at the 
bottom adds pickled ginger by hand. Alfred is not sure where 
this step goes in the process.
 Mr. Suzuki, the manager, says that, in Japan, only 1 
person in 100 likes hamanatto.
 Hamana has stopped making hamanatto; Yamaya is now 
their supplier.
 Mr. Suzuki estimates that Horinji makes 3 tonnes a year 
and that Daifuku makes 2 tonnes a year. Alfred got the facts 
later.
 Daifukuji: A pretty Shingon sect (Buddhist) mountain 
temple at the end of a long lane of cedars, 1 hour drive 
northwest of Hamamatsu. After Japan’s war with Korea, 
Toyotomi Hideyoshi (lived 1537-1598; a daimyo warrior 
and Japan’s 2nd great unifi er) gave lands to Daifukuji. They 
say they were the fi rst place to make hamanatto. Today 
Daifukuji is very small and primitive; they were sold out of 
their hamanatto product when Alfred arrived. The head says 
it does not keep well in warm weather; mold grows on the 
soybeans. In the fall they make Hamanatto at most 4-5 times 
a week, and are fi nished in April or May.
 Each time Daifukuji makes 1 (koku) or 750 kg of 
hamanatto, and they do this 5 times a year, from July to 
September; 150 to 200 kg dry soybeans makes 750 kg 
hamanatto. They do not use koji starter (tane koji) since the 
spores exist naturally in the koji trays and in the incubation 
room. They steam the soybeans in a wooden steamer that is 
placed over a caldron in which water is boiling; the steamer 
has 4 layers and each is square. They let the soy beans steam 
in the steamer overnight. A key ingredient is the middle hull 
of sansho pepper (Zanthoxylum piperitum; sanshô no ki no 
chûkawa) which is pickled in soy sauce (shoyu). This hull is 
removed, sun-dried, then pickled in 2 vats, 1 koku capacity 
each, with a pressing lid on each. After pickling, they are 
sun-dried for one day. Albert did not learn anything about 
the composition of the brining liquor or how long it takes. 
50% is consumed locally (in the area of Hamamatsu) and 
the remaining 50% is consumed elsewhere–sold mostly in 
Tokyo department stores. It is sold out by the end of March. 
It is eaten as a side dish with rice, mixed with grated daikon 
and topped with shoyu. Also eaten atop hot rice, with green 
tea poured over the top (ochazuke). Sugar-coated hamanatto 
sold is a confection in Kyoto. Hôrinji [Horinji] is a Rinzai 
Buddhist temple. They make hamanatto in the spring and 
fall when they are not busy. They sell them at the front gate 
of the head temple (honzan), which is Hokoji in Okuyama, 
and at Seibu department stores. They are seasoned with 
gingerroot and sansho seeds (sansho no mi). The soaked 
soybeans are steamed in an open-top cooker at 0.1 to 0.2 
kg per square centimeter pressure from 8:00 in the morning 
to 3:30 in the afternoon–about 7-8 hours. Then the steam is 
stopped and the beans are allowed to stand in the steamer 
overnight so that they darken–from yellow to brown. 
Then, in the morning, the beans are put into wooden koji 
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trays which are stagger-stacked and incubated in the koji 
incubation room (muro) at 27-28ºC. with the occasional use 
of a small kerosene heater, (maximum temperature 35ºC) for 
3 days to make soybean koji. On the second day, the beans in 
each tray are stirred by hand. When done, the soybean koji 
is sun-dried for 1 day on straw mats. Then they are pickled, 
under a pressing lid and weight, in 2/3 parts new salt water 
and 1/3 part old tamari soy sauce. Each wooden tub (taru) 
holds 45 kg for fi nished product. When fi nished, after about 
6 months of pickling, the plug at the base of each wooden 
tub is pulled and the contents allowed to drain. The tamari 
that drains off is saved for use with a subsequent batch.
 The gingerroot is processed separately. It is sliced into 
thin rounds, pickled in salt water and tamari, under a pressing 
lid and weight of about 20 kg, for 1-12 months–typically 
about 1 month. The sansho is also pickled separately, like the 
gingerroot, for 1-12 months. Only the fi nished gingerroot is 
mixed with the fi nal product; the sansho is sold separately 
with the product in a bag. This year Horinji made 3 tons of 
hamanatto. The owner guesses that Yamaya made about 50 
tons and Daifukuji about 5 tons.
 Two small undated leafl ets (in Japanese), one titled 
“Horinji Hamanatto,” the other “Daifukuji Natto” each tells 
about the product and its history. They were given to Alfred 
during his visit to each place. Address: Tama-sô No. 1, 
Inokashira 1-28-30, Mitaka-shi, Tokyo 181, Japan. Phone: 
0422-47-7130.

1083. Korean J. of Nutrition. 1977. [ERROR! Meju and 
afl atoxins]? 9(1):73-80. [Kor]
• Summary: HL? Wait at NRLF. INC YR Month TE? RF? 
CS? TF? Mismatch of YR & VP–Vol. 9 No. 1 = March 1976. 
Not at Vol. 1, No. 1 = March 1977.

1084. Kodama, K.; Yoshizawa, K. 1977. Sake. Economic 
Microbiology 1:423-75. A.H. Rose, ed. Alcoholic Beverages. 
[200* ref. Eng]
• Summary: Contents: Outline of sake brewing. History of 
sake brewing. Taxation and classifi cation of sake. Production 
and consumption. Industrial production of sake: Raw 
materials, preparation of koji, preparation of moto (yeast 
starter), preparation of moromi, fi ltration, pasteurization, 
storage and bottling, treatment of waste water. Conclusion. 
Address: 1. Kodama Brewing Co. Ltd., Iitagawa, Akita 
prefecture, Japan; 2. National Research Inst. of Brewing, 
Tokyo, Japan.

1085. Orth, R. 1977. Mycotoxins of Aspergillus 
oryzae strains used in the food industry as starters and 
enzyme producing molds. Annales de la Nutrition et de 
l’Alimentation 31(4-6):617-24. (Chem. Abst. 89:58538k). 
[17 ref. Eng; fre]
• Summary: Aspergillus oryzae may be harmful to human 
health. This mold is used in food fermentations because 

of its ability to produce large quantities of amylolytic, 
proteolytic, and lipolytic enzymes. Sixteen strains of A. 
oryzae were examined on different substrates with regard to 
the production of 4 mycotoxins: afl atoxin, sterigmatocystin, 
cyclopiazonic acid, and Beta-nitropropionic acid. None 
of the strains formed afl atoxin or sterigmatocystin, but 8 
strains (50%) were capable of producing the carcinogenic 
mycotoxin cyclopiazonic acid. Beta-nitropropionic acid was 
detected in the culture fi ltrates of 7 strains (43%). Three A. 
oryzae strains, about 19%, were able to form both toxins, 
but on different media and under different conditions. The 
potential occurrence of mycotoxins in A. oryzae strains 
could be a hazard to human health if such strains were 
used as starters. Enzyme preparations for food technology 
may present a similar hazard with regard to potential toxin 
residues. Address: Federal Research Centre for Nutrition, 
D-7500 Karlsruhe, Germany.

1086. Wood, B.J.B. 1977. Oriental food uses of Aspergillus. 
In: J.E. Smith and J.E. Pateman, eds. 1977. Genetics and 
Physiology of Aspergillus. New York: Academic Press. x + 
552 p. See p. 481-98. [33 ref]
• Summary: Contents: Introduction. Koji. Tamari. Miso. 
Tempeh. Sake. Some minor fermentations. Fermented foods 
and mycotoxins. Acknowledgments. References. Address: 
Dep. of Applied Microbioloby, Univ. of Strathclyde, 
Glasgow [Scotland], U.K.

1087. Yü, Ying-shih. 1977. Han China. In: K.C. Chang, 
ed. 1977. Food in Chinese Culture. New Haven, CT, and 
London: Yale Univ. Press. 429 p. See p. 53-83.
• Summary: The Han dynasty lasted from 206 B.C. to 
A.D. 220. In 1972 China made a spectacular archaeological 
discovery on the eastern outskirts of Ch’ang-sha, Hunan, 
uncovering what is known as “Han Tomb No. 1 at Ma-wang-
tui.” The discovery achieved worldwide renown since the 
body of its owner was so remarkably preserved that her skin, 
muscles, and internal organs still had a certain elasticity 
when the coffi n was opened after some 21 centuries. She 
was most likely the wife of Li-tsang, the fi rst Marquis of Tai 
(reigned 193-186 B.C.) and died a few years after 168 B.C. 
at about the age of 50 (Hunan Sheng 1974, p. 46-48) (p. 55).
 Her husband was buried nearby in Tomb No. 2. Among 
the rich burial remains unearthed from Tomb No. 1 are 
48 bamboo cases and 51 pottery vessels of various types. 
Most of them contained foodstuffs (fi gs. 17-18, p. 183). All 
of these food remains have been identifi ed (Hunan Sheng 
1973, 1:35-36). Grains and beans found in the tomb included 
soybeans, rice, wheat, barley, two kinds of millet (Panicum 
= glutinous millet, and Setaria), and red lentil (Phaseolus 
angularis Wight [azuki]). Apart from food remains, there 
were also 312 inscribed bamboo slips which gave additional 
information on both food and cooking. They tell us a lot 
about seasonings and methods used in Han-period cooking. 
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“The seasonings included salt, sugar, honey, soy sauce 
(chiang), shih (“salted darkened beans”), and leaven (ch’ü) 
[qu, koji].”
 “What makes the Ma-wang-tui discovery doubly 
interesting is the amazing degree to which the food list 
from Tomb No. 1 agrees with the list given in the ‘Nei tse 
(‘Internal [Family] Regulations’) chapter of Li chi. Virtually 
all the foodstuffs and prepared dishes listed above can be 
found in that chapter (Li chi, 8:19a-21b; Legge 1967, 1:493-
63).”
 Ying Shao of the 2nd century A.D. reported that shih 
(“salted darkened beans”) [fermented black soybeans] were 
used to season dried meat and fi sh served after the main 
meal.
 At Shao-ku (northwestern outskirts of Lo-yang), a 
total of 983 earthenware grain containers were unearthed 
in 1953 from 145 tombs datable from middle Earlier Han 
to late Later Han [about 100 B.C. to 200 A.D.]. Found in 
many of the containers are grain remains of the following: 
millets of various kinds, hemp, soybean, rice, and Job’s 
tears (Coix lacryma-jobi). Moreover, most of the containers 
bear inscribed labels indicating the food content of each. 
“Based on these archaeological fi nds, we can now say with 
confi dence that the major categories of grains accessible to 
the Chinese in Han times included millets of various kinds, 
rice, wheat, barley, soybeans, lesser beans, and hemp. It is 
particularly noteworthy that this archaeological list matches 
very closely the “nine grains” recorded in the agriculturist 
book by Fan Sheng-chih of the fi rst century B.C... Fan was 
a professional agriculturist and had actually taught people in 
the vicinity of Ch’ang-an the art of farming (S.H. Shih 1959, 
p. 8-11, 42-44).”
 Millet was generally more common than rice as the 
main food in Han China, then came wheat, barley, soybeans, 
and hemp. Hemp fi ber provided the basic material for 
manufacturing cloth in traditional China. The seed also 
proved edible and was classifi ed by the ancients as a “grain.”
 “To the existence of the very poor, soybeans and wheat 
could be even more vital than millet... There was always a 
pressing demand for soybeans and wheat as substitutes. As 
Pan Ku points out, the poor had only soybeans to chew and 
water to drink (Swann 1950, p. 419).”
 The section titled “Toward a culinary revolution” states 
(p. 80-81): “Earlier as we have seen both soybeans and wheat 
were primarily foods for the common people. But it was due 
to soybeans and wheat that a quiet culinary revolution began 
in Han China. By this I refer to the manufacturing of shih 
(salted, darkened beans) and the making of wheat fl our.
 “Shih is very popular in a vast area of China; especially 
among the rustic population leading a very simple life. It was 
almost the only relish they could afford to enjoy.” Ssu-Ma 
Ch’ien mentioned shih as one of the products in the cities, so 
it must have been made in large quantities in his time. The 
Ch’i Min Yao Shu [pinyin: Qimin Yaoshu] gives the earliest 

known instructions for its preparation [S.H. Shih 1962, p. 
861].
 “In the learned opinions of K’ung Ying-ta of the T’ang 
and Chou Mi of the Sung, however, shih was invented 
sometime around 200 B.C. (Tso chuan, 49:542; Chou 1959 
ed., 2:215). It had already become a basic condiment in the 
early Han, and it was on a very short list of food supplies 
that Prince Liu Ch’ang received from the government after 
his plot of revolution had been discovered (Shih chi 1, 
2:364). The name shih even found its way into an elementary 
Han textbook, the Chi-chiu p’ien–an indication of its great 
popularity (K.W. Wang 1929 ed., 10 b; Y. Shen 1962, p. 66). 
Now with the excavation of the Ma-wang-tui Tomb No. 1, 
shih remains become a concrete archaeological fact for the 
fi rst time (Hunan Sheng 1973, pp. 127, 138).
 “The earliest bean curd is reported to have been made in 
the Han, but the textual evidence is too weak to support such 
a claim (C.P. Li 1955, p. 200).” Address: Prof. of History, 
Yale Univ., New Haven, Connecticut.

1088. Huang, Carol Ann. 1977? Re: Work at the soy dairy 
on The Farm in Wisconsin. Letter to William Shurtleff. 1 p. 
Undated. Handwritten with signature on letterhead.
• Summary: Carol Ann thanks Bill for his bag [probably 
for making soymilk or tofu] and information on tempeh 
and miso. While Bonnie and John are in La Paz, Mexico, 
Carol is “doing the Soy Dairy.” She wrote to Mitoku in 
Japan for some koji or koji starter, but they suggested she 
write Westbrae. “I’d love to get it together to make several 
big crocks of miso in the fall.” Address: Route 2, Ettrick, 
Wisconsin 54627.

1089. 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 
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 
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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
 “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’.
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 “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].

1090. 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 
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 
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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].

1091. Wang, Jun Ryun (Mrs.); Lee, Yang Hee. 1978. 
Traditional soybean foods in Korea. In: American Soybean 
Assoc., ed. 1978. International Soya Protein Food 
Conference, Proceedings. Hudson, Iowa: ASA. 136 p. See p. 
43-47. [13 ref]
• Summary:   “The origin of soy sauce and paste in Korean 
literature dates back to 683 A.D. (Shinmu King 3rd year of 
the United Silla period). Since an old Japanese literature 
[document], Hwameyruitsuroku [Wamyô Ruijusho; 
Collections of Japanese Names, by Subject], of Heyan 
[Heian] records that ‘Maljang (Meju) is a Korean soy sauce 
and paste’ and a record on Maljang was also observed in 
the ruins of Nara, it is evident that soy sauce and paste were 
introduced from Korea to Japan during the Nara period (645-
793 A.D.). Therefore, it is believed that the beginning of 
their consumption in Korea should be in the third century of 
Kokuryo period.”
 “Soybean has been a major protein source in the Korean 
diet.” Figure 1 shows: Consumption pattern of soybean foods 
(1976). Some 442,803 tonnes (metric tons) of soybeans were 
used in Korea as follows: oil and defatted meal 28.5%, curd 
(tubu, or tofu [suntubu is raw curd/fresh curds]) 24.5%, paste 
(doenjang) 18.3%, soy sauce (kanjang) 10.6%, soy sprouts 
(kongnamul) 9.0%, hot soy paste (kochujang, made from 
meju, hot pepper fl our, and cooked glutinous rice) 6.6%, 
soymilk (kongkuk) 0.14%, and other 2.4%. Other includes 
roasted soy fl our (konggomul, used for coating rice cakes 
[mochi]), fried tofu (yubu), salted natto paste (jeonkukjang 
/ cheonggukjang / cheonkukjang). Doebiji is fresh soybean 
puree, made by grinding soaked soybeans. When used as a 
food, it is usually cooked with vegetables, kimchi, and meat. 
Meju is balls of soybean koji like Japan’s miso-dama. All 
fermented Korean soybean foods except Joenkukjang are 
prepared from meju. Its characteristic fl avor results from 
Aspergillus, Penicillium, and Mucor species of molds on 
the surface of the balls and Bacillus subtilis on the inside. 
Damsuejang (Makjang) is a quick fermented soy paste made 
by crushing meju to a powder, adding a warm brine solution, 
then allowing it to ferment and ripen.
 Note 1. This is the earliest English-language document 
seen (March 2009) that uses the word “Damsuejang” to refer 
to Korean-style soybean paste (miso).
 Note 2. This is the earliest English-language document 
seen (Sept 2021) that uses the word “konggomul” to refer to 
Korean-style roasted soy fl our.
 The above usage is the equivalent of 12 kg per capita 
per year. The daily per capita consumption of soy sauce 
(kanjang) is 20 ml, of soybean paste (doenjang) is 15 gm, 
and of hot soybean paste is 10 gm. Most of the soy sauce 
(64%), doenjang (82%), and kochujang (76%) and all of the 
salted natto paste (joenkukjang) and quick fermented soy 
paste (damsuejang) are produced at a household level and 
consumed directly.
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 Tables show: (1) Annual production and import of 
soybeans.
 Both soybean production and imports have grown in 
recent years. In 1970 production was 231,994 tonnes, and 
imports were 36,291 tonnes for a total of 268,285 tonnes. In 
1976 production was 294,949 tonnes (up 27% over 1970), 
and imports were 147,854 tonnes (4 times as much as in 
1970) for a total of 442,803 tonnes (up 65% over 1970).
 (3) Chemical composition of meju. (4) Chemical 
composition of kanjang. (5) Chemical composition of 
doenjang. (6) Chemical composition of kochujang.
 Other fi gures show: (2) Outline of traditional soybean 
foods in Korea: Gives the Korean name of 13 such foods; all 
names have already been given above. Foods at the top half 
of the diagram are unfermented; those at the bottom half are 
fermented.
 (3) Preparation of tubu [tofu].
 (4) Preparation of kongkuk (soy milk).
 (5) Changes in chemical composition of soybean sprout.
 (6) Changes in vitamin content of soybean sprout.
 (7) Preparation of meju [soybean koji].
 (8) Preparation of kanjang and doenjang [soy sauce and 
Korean soybean paste].
 (9) Preparation of kochujang [with glutinous rice, hot 
pepper fl our, and meju].
 (10) Preparation of damsuejang (Korean-style soybean 
paste). Address: Korea Food Development Centre, Seoul, 
South Korea.

1092. Westbrae Natural Foods. 1978. Price list [Catalog]: 
February 1978. Emeryville, California: Westbrae. 20 p. 26 
cm.
• Summary: On the cover are a black plum blossom logo 
and a large, bold double “W” in calligraphy near the bottom 
against a gray background.
 Interesting products: Natural fruit butters and 
unsweetened fruit spreads. Four types of granola and two 
trail mixes. Panda snacks: Tamari almonds, Tamari cashews, 
Tamari nut roaster’s mix, Tamari sunfl ower seeds, White 
water trail mix (tamari roasted). Westbrae roasted nuts (25 
lb boxes): Tamari almond, Tamari cashew pieces, Tamari 
valencia peanuts, Tamari nut roaster’s mix, Tamari sunfl ower 
seeds, Tamari pepitas (pumpkin seeds), Tamari fi lberts. 
Tamari nut butters (12, incl. almond, 6 peanut, and sesame 
tahini). Whole wheat soy pasta.
 Asian foods & sea vegetables: Miso (red miso, brown 
rice miso, barley miso, Hatcho miso, soybean miso, light 
yellow miso, natto miso). Miso made in the United States: 
Light yellow, mellow white, red, mixed case. Sea vegetables: 
Agar, dulse (whole or fl akes / powder), sea palm, nori, 
arame, hijiki, kombu, wakame. Shoyu and shoyu products: 
Josen shoyu, Sendai shoyu, White Tiger Tofu Sauce. Nigari. 
Kudzu. Umeboshi. Toasted sesame oil. Helpful tools: Wok 
(11 inch), vegetable brush, glass shoyu dispenser, Tofu kit, 

Tempeh kit, rice koji (Cold Mountain brand made by Miyako 
Oriental Foods). Beans: Azuki (10 lb or 25 lb bag), soybeans 
(60 lb or 25 lb), soy grits raw. Publications: Includes four 
books and 3 pamphlets by Shurtleff and Aoyagi.
 Note: The products in this catalog do not require 
refrigeration; they contain no refi ned sugar / white sugar, 
no meat, and no dairy products–just like the catalogs of 
almost all other natural food distributors during the 1970s 
and 1980s. Address: 4240 Hollis St., Emeryville, California 
94608. Phone: (415) 658-7518 (order) or 7521 (offi ce).

1093. 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.

1094. Miyako Oriental Foods, Inc. 1978. Cold Mountain 
Firm Granular Rice Koji recipes (Leafl et). Los Angeles, 
California. 2 p. Front and back. 28 cm.
• Summary:  Printed with brown ink on both sides of 
a yellow sheet of paper, this leafl et contains recipes for 
homemade red miso, sweet white miso, and amazake, 
all excerpted with permission from The Book of Miso by 
Shurtleff and Aoyagi. One copy of the leafl et was packed 
with each tub of fi rm koji sold by Miyako. A copy was also 
printed in Soycraft newsletter (No. 3, May 1978, p. 6). A 
number of America’s early manufacturers of commercial 
amazake learned how to make it from this leafl et. Address: 
404 Towne Ave., Los Angeles, California 90013. Phone: 
(213) 488-1678 Factory.

1095. 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 
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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.

1096. Shurtleff, William. 1978. Report with color slides 
on trip to Suzuki Jozo, Daifuku-ji, and Yamaya in central 
Japan to study method for making savory soy nuggets 
(Hamanatto). Nerima-ku, Tokyo, Japan: New-Age Foods 
Study Center. 1 p. Unpublished manuscript. June 8.
• Summary:  We have coined the term “soy nuggets” to refer 
to a family of traditional fermented soyfoods that are known 
throughout East Asia. In China they are called shih, chi, tou-
ch’ih, or douchi. The two most popular varieties in Japan 
are Hamanatto (savory soy nuggets) and Daitokuji natto 
(Daitokuji soy nuggets). The Philippines and Malaysia have 
tausi or tao-si (soy nuggets).
 Note: On 21 Nov. 2011 we decided, after 30 years 
of questioning, to change our name for this category of 
soyfoods to “fermented black soybeans” instead of “soy 
nuggets.” We did this largely to conform more closely to 
current usage in English, where they are generally called 
“fermented black beans.”
 Soy nuggets are unrelated to regular sticky natto 
except both are fermented whole soybeans; soy nuggets 
are inoculated with a mold (Aspergillus oryzae) rather than 
a bacterium, are not sticky, are salted, and originated in 
China (rather than Japan) more than 2,200 years ago. Here 
we see savory soy nuggets and Daitokuji soy nuggets. Both 
look something like dark-brown to grayish raisins and have 
a savory, slightly salty fl avor resembling that of mellow 

Hatcho miso.
 Shurtleff took many color slides of the Hamanatto 
process on this one-day train trip to Yamaya. The slides / 
photos are now in a numbered set as follows: 10. Close-up 
of Hamanatto (savory soy nuggets) and Daitokuji natto on 
white plates. Sprinkled over rice or rice porridge, served 
as an hors d’oeuvre with green tea or sake, or used as an 
ingredient in miso soups or cooked vegetables, they add zest 
to otherwise bland dishes. Some Westerners sprinkle them 
over curry or spaghetti sauces, or fried eggs. 11. Six different 
Hamanatto packages from Japan. 12. A closer view of the six 
packages. 13. Four more packages of traditional Hamanatto 
products. 14. One large maker of Hamanatto is Suzuki Jozo. 
Located near Hamamatsu in Central Japan, they also make 
shoyu. Their process for Hamanatto goes as follows: Soak 
soybeans for two hours, steam cook, then leave in the cooker 
overnight.
 15. The next morning remove beans from cooker, 
crumble to break up any lumps, spread on rice-straw mats, 
then inoculate by sprinkling on the starter, Aspergillus oryzae 
mold spores. 16. Transfer inoculated beans by conveyor into 
the koji incubation room. 17. The room is a large shallow 
stainless steel box perforated with many holes to allow for 
air circulation. Here the beans are left to ferment at 35ºC 
(95ºF) for 4 days. 18. On the fourth day, dry the soybean koji 
in the sun on mats on the rooftops for 5 hours. 19. Put the 
koji in 70-liter (18.5 gallon) wooden vats, put on a heavily 
weighted pressing lid, pour in a 10% salt solution to cover 
the koji, and allow to ferment at the ambient temperature 
for 2 to 4 months. 20. After fermentation is complete, drain 
off the liquid tamari, spread the soy nuggets on mats on 
the rooftop, and sun-dry for 5 hours to make the fi nished 
product.
 21. Savory soy nuggets (Hamanatto) are said to have 
originated in Hamamatsu at this temple, Daifukuji, about 
350 years ago, and they are still produced there today. The 
photo shows the front gate to the temple. 22. Here we see 
the incubation trays, fermentation vats, and pressing weights 
that are used. 23. Here is the steamer in which the soaked 
soybeans are steamed. 23A. After being mixed with one-
tenth their weight of roasted wheat or barley fl our plus a 
little koji starter, they are placed in shallow wooden trays 
and incubated at 35ºC for 4 days to make a unique type of 
soybean koji. 23B. After the 2-4 month salt fermentation, 
the product in a small wooden vat looks like this. 23C. The 
liquid tamari is drained off and the product is briefl y sun-
dried. 24. Then it is mixed with a small amount of slivered 
gingerroot pickled in moromi (shoyu mash) and salt-pickled 
sansho seeds (shown here) to make the fi nished product.
 Note 1. This is the earliest English-language document 
seen (Nov. 2011) that uses the term “savory soy nuggets” to 
refer to Hamanatto. By 1987 Shurtleff preferred to call these 
“Hamanatto soy nuggets.”
 Note 2. This is the earliest English-language document 
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seen (Nov. 2011) that contains the term “Daitokuji soy 
nuggets.”
 Note 3. This is the earliest English-language document 
seen (Nov. 2011) that uses the word “douchi” to refer to 
soy nuggets, or the word “Daifukuji” (a temple name) in 
connection with soy nuggets. Address: c/o Aoyagi, 278-28 
Higashi Oizumi, Nerima-ku, Tokyo 177, Japan. Phone: (03) 
925-4974.

1097. 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.

1098. Nihei, Takao. 1978. Hawai ni okeru Nihon-shu, miso, 
shôyu no rekishi. Nihon-shu II. [A history of Japanese sake, 
miso, and shoyu in Hawaii; Sake. II]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 73(6):446-52. 
June. [21* ref. Jap]
Address: Honolulu Shuzo Seihyo Gaisha.

1099. Birnbaum, Alfred. 1978. Re: Hama-natto [or 
Hamanatto]. Letter to William Shurtleff at New-Age 
Foods Study Center, Lafayette, California, July 12. 1 p. 
Handwritten and signed.
• Summary: Concerning Hama-natto [from Yamaya / 
Yama-ya]: It is a special product of Hamamatsu, used as an 
accompaniment to rice, tea, or fried egg yolks. Two sources 
give two processes.
 Process No. 1: Mix 2 liters of large steamed soybeans 
with 1 liter of roasted barley- or wheat fl our. Add koji and 
incubate in a koji incubation room (30-35ºC) for 3-4 days. 
Then dry the product in the sun until its moisture content 
has dropped to 20-25%. Prepare a salt solution by mixing 
0.5 liters salt with 2 liters water. Mix this salt solution with 
the dried molded soybeans in a vat, and place a pressing 
lid on top, weighted with a stone. Allow to ferment for 
several months. Remove and sun-dry, or add shoyu and 
sliced ginger. Note: The source of these instructions is given 
in Japanese: Daizu–Sono tokuksei to tabekata [Soybean: 
Their special features and ways of using them as food], by 

Masaaki. Kobayashi
 Process No. 2: This is less precise. Cook large soybeans 
in salty tsuyu, composed largely of water seasoned with 
shoyu. Add koji and roasted barley- or wheat fl our. Ferment 
for several months. Then add [fi nely slivered or diced] 
gingerroot (Ryûzô Nakano).
 The package: Yamaya-ya Hamanatto, Main offi ce: 
Shizuoka prefecture, Hamamatsu city, Naruko-machi, 
8 banchi. Factory: Shizuoka prefecture, Hamakita city, 
Komatsu, 4880 banchi.
 The nutritional composition of the Yamaya product 
is given: Protein 25.41%. Fat 10.44%. Non-nitrogenous 
substances [carbohydrates; muchitsu-butsu] 12.62%. Fiber 
2.95%. Ash 14.51%. Moisture 34.07%. Per 100 gm: Vitamin 
B-1 0.21 mg. Vitamin B-2 0.53 mg. Calories 246. Address: 
Tama-sô No. 1, Inokashira 1-28-30, Mitaka-shi, Tokyo 181, 
Japan. Phone: 0422-47-7130.

1100. Nihei, Takao. 1978. Hawai ni okeru Nihon-shu, miso, 
shôyu no rekishi. Miso, shôyu. Fu: Nenpyô oyobi raberu 
nado [A history of Japanese sake, miso, and shoyu in Hawaii: 
Miso and shoyu. With a chronology, copies of sake and 
shoyu labels, and a directory]. Nippon Jozo Kyokai Zasshi (J. 
of the Society of Brewing, Japan) 73(7):542-49. July. [14 ref. 
Jap]
• Summary: By far the best history of miso and shoyu in 
Hawaii, this work is a treasure. Address: Honolulu Shuzo 
Seihyo Gaisha.

1101. Mutual Trading Co., Inc. 1978. Price book: Miyako 
brand. Fancy Oriental Japanese foods–Importer & 
Distributor. Los Angeles, California. 60 p. Sept. Index. 22 
cm. [Eng]
• Summary: Includes: Miso (p. 3-4). Soy sauce and other 
sauces (p. 4-5). Dried seaweed (p. 32-33). Vegetable 
(edamame, natto {Miyako brand}, inari age, konbu natto, 
p. 37). Salted black bean (Chinese, p. 60). Address: 431 
Crocker St., Los Angeles, California 90013. Phone: 213-626-
9458.

1102. Mori, Shigeru. 1978. Re: Cold Mountain Dry Koji. 
Letter to Lorenz A. Schaller, Natural Order Co., P.O. Box 4, 
Angelus Oaks, CA 92305, Oct. 24–in reply to inquiry. 1 p. 
Typed, with signature on letterhead. [Eng]
• Summary: Suggests that Mr. Schaller order Cold Mountain 
Dry Koji from Erewhon Natural Foods. Note: This koji is 
made by Miyako Oriental Foods, a subsidiary of Mutual 
Trading Co. Address: Mutual Trading Co., Inc., 431 Crocker 
St., Los Angeles, California 90013. Phone: 213-626-9458.

1103. Product Name:  Amazaké. 100% Organic Rice Drink. 
[Regular/Plain, or Almond].
Manufacturer’s Name:  Kendall Food Co.
Manufacturer’s Address:  Ashburnham, MA 01430.  
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Phone: 413-238-5928.
Date of Introduction:  1978 October.
Ingredients:  Pure water, organic brown rice, organic rice 
koji (cultured rice), and a pinch of high mineral sea salt.
Wt/Vol., Packaging, Price:  Pints.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Laura Plotkin. 
1987. Oct. 16. Letter from Frank Marrero/Allen of 
Grainaissance. 1987. Dec. 21. He may have been America’s 
fi rst Caucasian maker of commercial amazake. The company 
started in Boston in 1977 and he fi rst made amazake in 1978. 
Now located in Worthington, Massachusetts. At the time 
he started he was working at Erewhon. After his fi rst child 
was born, he began to make amazake for use as a weaning 
food. He wanted to sell a non-alcoholic drink. He also makes 
mochi.
 Bob Schiering. 1988. Jan. 18. U.S. Amazake 
Manufacturers Update. Based on interviews with 8 
companies. Kendall Food Co. is now located at 46A Route 
112, Worthington, MA 01098. Phone: 413-238-5928. Charles 
Kendall founded the company and is still the owner. He now 
makes amazake (plain and almond; 16 oz. only), mochi, 
and natto. Only organic ingredients are used. Distributed 
primarily in New England. Quantity produced is not 
available. Retails for about $2.75/pint. Only koji is used; 
no commercial enzymes. High quality, traditional method. 
Source of initial inspiration was macrobiotics. A small 
company that wants to stay that way.
 Four Labels. 1987 (Kendall Food Co. and The Amazake 
Co.). The latter is 1.5 by 3.5 inches. Brown on beige. 
“This creamy thick drink has a rich ambrosial fl avor and 
is naturally sweet. The natural sweetness is the result of 
fermentation between the starches present in whole grain 
brown rice. Hot or cold, it can be drunk as is, used as a mild 
sweetener, or as a substitute for milk on cereals. Try it as a 
drinkable dessert after meals.”
 Talk with Charles Kendall. 1988. Jan. 26. His company 
that made amazake has always been called Kendall Food 
Co. until about a year ago when he renamed the amazake 
part of it to The Amazake Co. for a potential buyer. The deal 
did not pan out, and he will probably discontinue that name 
when his labels run out. He fi rst learned to make amazake 
from Shurtleff and Aoyagi’s The Book of Miso. He later 
felt that recipe used too much koji and the recommended 
temperature was a little too high. He now makes the amazake 
in earthenware crocks in a hot water bath at 130-135ºF using 
35 lb brown rice and 25 lb white rice koji. He is working to 
decrease the amount of koji. He and his wife Yoko (Aveline 
Kushi’s sister) founded Kendall Food Co. in the fall of 1976 
at about the time they were married. The fi rst products were 
sauerkraut and bran pickles, then within a month they started 
to make mochi. Amazake production began in the fall of 
1978, when his son was born, to supplement mother’s milk. 
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 discovered amazake, and found that 
it made an excellent replacer for breast milk, especially when 
it was strained. So Charles began to make amazake for both 
home and commercial use.
 His company was fi rst located at 10 White Place 
in Brookline Village, Massachusetts 02146. Then they 
moved to P.O. Box 69, Ashburnham, MA 01430 to get 
more space, then to their present location in Worthington, 
MA (in the Berkshire Hills) for the same reason. He does 
not use commercial enzymes in part because he feels that 
the resulting product does not taste as good. Commercial 
enzymes are made from an Aspergillus oryzae pure culture 
fermentation. He makes about 1,000 pints/week of amazake 
now; 60-gallons a day 2-3 times a week. He used to make 
more and to make quarts. The plain in pints now retails for 
$2.35 to 2.50. Grainaissance amazake retails for about half 
that much. His high price is due largely to the use of organic 
grains and koji. He is not aware of anyone making amazake 
before him, though he does recall that Fujimoto Miso Co. 
in Salt Lake City was making koji. He has never made his 
own koji. Initially he used Cold Mountain Koji from Miyako 
Oriental Foods in Los Angeles. But he wanted an organic 
koji, so he arranged for Christian Elwell of nearby South 
River Miso Co. to make koji while South River was in need 
of income waiting for their fi rst batches of miso to mature. 
South River still makes Kendall Foods’ koji for amazake. For 
a while they used brown rice koji but they never liked it. So 
the ideal has been to use as little white rice koji as possible. 
They do not fi lter their amazake. He now makes only pint 
sizes, regular ($2.35 retail) and almond ($2.79 retail). Of his 
total sales, natto comprises only about 10%. Amazake and 
mochi are 45% each. About 2 years ago Macromuse did an 
article on his company.
 Talk with Mrs. Shizue Fujimoto in Salt Lake City 
(801-596-2325). 1988. Jan. 28. She and her husband at 
Fujimoto Miso were the only makers of commercial koji in 
America for many years. They were in San Francisco and 
often traveled to Los Angeles. Neither she nor Mr. Noritoshi 
Kanai, president of Mutual Trading Co., ever heard of a 
commercial amazake company.
 Talk with Herman and Cornellia Aihara. 1988. Jan. 
28. They both think Charles Kendall was the fi rst to make 
commercial amazake in America. So Kendall Foods was 
probably the fi rst!
 Talk with Charles Kendall. 1995. Feb. 12. He never 
made his own koji except on an experimental basis and 
in teaching situations. He always bought Cold Mountain 
koji for use in his commercial amazake. He thinks Thom 
Leonard of Ohio Miso Co. may have been the fi rst Caucasian 
American to make koji for use in a commercial product.
 Note: This is the earliest English-language document 
seen (Oct. 2021) that uses the term “rice drink” to refer to 
amazake.
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1104. SoyaScan Notes. 1978. Chronology of soybeans, 
soyfoods and natural foods in the United States 1978 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Jan. 25-27. International Soya Protein Food 
Conference held in Singapore, sponsored by the American 
Soybean Association. 400 people from 24 countries 
participated.
 Jan. Whole Foods magazine starts publication in 
Berkeley, California, founded by Steven & Henrietta Haines, 
and Jim Schreiber. The fi rst issue features an article titled 
“Making Money Making Tofu,” about fi ve tofu companies. 
Westbrae has a full-page color ad titled “Someday all of this 
will be as familiar as apple pie,” showing fi ve types of miso 
plus sea vegetables.
 Feb. 17. Laughing Grasshopper tofu shop changes its 
name to New England Soy Dairy, Inc., the fi rst company 
to use the term “soy dairy” in its name. Also in 1978 
White Wave in Boulder, Colorado, publishes a charming 
poster announcing, “We’ve got an alternative. White Wave 
Soy Dairy.” An illustration shows a man leading his cow, 
standing under a beanstalk, looking in wonder at the seeds, 
soybeans.
 March. The Cow of China, America’s third soy deli, 
run by White Wave, opens in Boulder, Colorado. It is later 
renamed Good Belly Deli.
 April. Nasoya Foods Inc. starts making tofu and soymilk 
in Leominster, Massachusetts, inside a former dairy. Founded 
by John Paino and Robert Bergwall. May. 3. “What is this 
Thing Called Tofu” by Patricia Wells published in The New 
York Times.
 May 22-25. Keystone Conference on Soy Protein and 
Human Nutrition held in Keystone, Colorado, organized by 
Ralston Purina. 105 registrants. The world’s top researchers 
on the subject present 34 papers demonstrating a new 
scientifi c understanding of the quality of soy proteins for 
human nutrition. The infl uential 406-page proceedings, titled 
Soy Protein & Human Nutrition, are published in 1979, 
edited by Wilcke, Hopkins, and Waggle.
 May. The Soy Deli opens at The Soy Plant in Ann Arbor, 
Michigan. America’s fourth soy deli.
 June. Brightsong Tofu, founded by Joel Brightbill and 
Bob Heartsong, starts making tofu in Redwood Valley, 
California. Sharon and Richard Rose bought the company 
in June, 1980 and in Nov. 1980 started The Real Food Tofu 
Cafe, a soy deli, adjacent to it.
 June 26. First Takai catalog of tofu and soymilk 
equipment published, written by William Shurtleff. The fi rst 
publication of its type in English, it helps start many new 
soyfoods companies.
 July 28-31. First Soycrafters Conference held at The Soy 
Plant in Ann Arbor, Michigan. Conceived and organized by 
Steve Fiering. 75 people attend. The Soycrafters Association 

of North America (SANA) is founded, with Larry 
Needleman of California as the fi rst president and a board of 
directors.
 Sept. First issue of Soyanews published in Sri Lanka.
 Oct. The Farm Vegetarian Cookbook (revised ed.) by 
Louise Hagler published by The Farm’s Book Publishing Co. 
in Tennessee.
 Oct. Morinaga Milk Co. in Japan starts to export their 
tofu in aseptic Tetra Brik cartons worldwide. They issue a 
color recipe booklet to accompany each carton.
 Oct. Kendall Food Co. starts to make America’s 
earliest known commercial amazake in Brookline Village, 
Massachusetts. Amazake is made from koji, as are miso and 
shoyu. Not even in Hawaii was commercial amazake made 
before this–so far as we know.
 Oct. 29-Nov. 3. World Conference on Vegetable Food 
Proteins held in Amsterdam, The Netherlands. More than 
1,000 participants. Sponsored by the American Soybean 
Assoc. and others.
 Nov. The Tofu Shop, America’s fi fth soy deli-restaurant, 
opened in Rochester, New York, by Greg Weaver. Large and 
very creative menu. Later called The Tofu Gardens, and The 
Lotus Cafe.
 Dec. American Soybean Association moves its 
headquarters from rural Hudson, Iowa, to St. Louis, 
Missouri, into greatly enlarged, modern offi ces.
 Dec. The Book of Tofu (extensively revised, 
Americanized edition), by Shurtleff and Aoyagi published 
by Ballantine Books in a mass-market paperback edition. By 
1987 the two editions have sold over 450,000 copies.
 Dec. Tofu Goes West, by Gary Landgrebe published by 
Fresh Press.
 Dec. How to Cook with Miso, by Aveline Kushi 
published by Japan Publications.
 Dec. Tofu Madness, by Olszewski published by Island 
Spring tofu company in Washington [state].
 Dec. Growing use of the term “shoyu” and less misuse 
of the term “tamari” in publications, indicating awareness of 
the difference between these two types of soy sauce.
 * Peaking Out on Tofu, by Matthew Schmit self-
published in Colorado.
 * Soymilk Piima, resembling the traditional Finnish 
cultured dairy product, is fi rst made (on a home scale) by Pat 
Connolly in southern California.
 * Soy oil: The King with no crown. A series of studies 
initiated by the American Soybean Assoc. in 1978 showed, 
surprisingly, that although soy oil is by far America’s 
widely used oil (accounting for 84% of all vegetable oils 
and 58.3% of all edible oils and fats), most consumers are 
simply not aware that they are using soy oil. When 1,200 
female heads of households were asked “What oils can you 
think of?” only 17% mentioned soy oil (52% mentioned 
corn oil, 36% peanut oil, and 23% saffl ower oil), and only 
7% reported having purchased soy oil in the past 6 months. 
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The ASA Market Development Foundation promptly began 
a campaign to increase product recognition and loyalty, 
improve product image, and to encourage manufacturers 
worldwide to identify soy oil on product labels. The slogan 
used is shown at the start of this paragraph.

1105. Product Name:  Cold Mountain Firm Granular Rice 
Koji.
Manufacturer’s Name:  Miyako Oriental Foods, Inc.
Manufacturer’s Address:  404 Towne Ave., Los Angeles, 
CA 90013.
Date of Introduction:  1978 December.
Ingredients:  Polished rice, inoculant.
Wt/Vol., Packaging, Price:  20 oz plastic tub.
How Stored:  Shelf stable; refrigerate after opening.

New Product–Documentation:  Label. 1978. Shurtleff & 
Aoyagi. In 1978 Mr. Noritoshi Kanai of Mutual Trading Co. 
/ Miyako Oriental Foods asked William Shurtleff and Akiko 
Aoyagi of Soyfoods Center to develop a trademark and 
package designs for his miso and koji. They recommended 
“Cold Mountain” as a brand name and also developed a 
leafl et, brochures and recipes explaining how to use the koji 
to make miso and amazake. Color brochures and ads were 
soon created.
 1983. The Book of Miso. 2nd ed. p. 238.
 Economic World. 1987. June. p. 46. This article says 
that Miyako makes Amazake Drink in Almond, Chocolate, 
and Strawberry fl avors. Bill Schiering reports that they do 
not; but they do supply several amazake manufacturers with 
koji.

1106. Beuchat, Larry R. 1978. Food and beverage mycology. 
Westport, Connecticut. AVI Publishing Co. x + 527 p. See p. 
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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 
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.

1107. Beuchat, Larry R. 1978. Traditional fermented food 
products. In: L.R. Beuchat, ed. 1978. Food and Beverage 
Mycology. Westport, Connecticut. AVI Publishing Co. xi + 
527 p. See p. 224-53. Chap. 9. [69* ref]
• Summary: Contents: Introduction, Koji. Soybeans: Shoyu, 
miso, natto (incl. itohiki-natto, yukiwari-natto, and hama-
natto / hamanatto), sufu, meitauza, témpé. Peanuts: Oncom. 
Rice: Lao-chao, ang-kak, idli. Maize: Ogi, kaanga-kopuwai, 
injera. Cassava: Tapé, gari. Taro (Colocasia esculenta): Poi. 
Cacao beans: Cocoa, chocolate, and chocolate liquor are 
products derived from cacao fruits (Theobroma cacao).
 Tables show: (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, ketjap, meitauza, meju, miso, shoyu, sufu, tao-si, 
taotjo, and témpé.
 “Yukiwari-natto is made by mixing itohiki natto with 
rice koji and salt, and aging at 25 to 30ºC for about two 
weeks.” Note 1. Yukiwari natto is natto resembling miso, 
featuring the stickiness (nebari) of natto and the sweetness of 
koji. It is made by a two-step fermentation. Another process: 
(1) Make the natto and the koji, separately. (2) Mince natto 
fi nely and mix it with koji, shoyu, and dashi made from 
kombu. Ferment at 30-33ºC for 30-40 days.
 Note 2. This is the 2nd earliest English-language 
document seen (Jan. 2020) that mentions the term yukiwari-
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natto (or yuki-wari natto). Address: Dep. of Food Science, 
Agric. Exp. Station, Univ. of Georgia, Experiment, GA.

1108. 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.

1109. Marukome Miso K.K. 1978. Go annai [Introduction 
(Brochure)]. Nagano, Japan. 10 p. 30 cm. [Jap]
• Summary: Contents: Introduction. About the company: 
Aerial color photo, statistics (factory is 39,000 square meters, 
annual production of miso is 30,000 tons/year), chronology 
of company (started in 1854). The miso production process, 
with 10 color photos including one of an automated koji 
room. The company’s products (9 color photos, incl. Maru-
chan). Film strips / Clips from color TV commercials. 
Map showing location of regional plants and sales offi ces. 
Marukome soybean farm in New South Wales, Australia. 
Address: Nagano City, Japan. Phone: (0262) 26-0255.

1110. Wu, Jingrong. 1978. A Chinese-English dictionary. 
Beijing, China: Shang wu yin shu guan. 976 p. 27 cm. [Eng; 
Chi]
• Summary: This comprehensive dictionary uses pinyin 
romanization / transliteration, with accents; Chinese 
characters are given and defi nitions are in English. It contains 
over 6,000 single-character entries, including characters with 
variant tones. There are over 50,000 compound-character 
entries and over 70,000 compound words, set phrases and 
examples. The Chinese title is Han Ying ci dan. Soy-related 
terms include:
 Page 92: chi, douchi; see Douchi below.
 Page 125: Dadou (soybean, soya bean).
 Page 164: Doubanjiang (thick broad-bean sauce). 
Doubing (defatted soya bean cake; bean cake). Douchi 
(fermented soya beans, salted or otherwise [fermented black 
soybeans]). Doufu (bean curd [tofu]). Doufufang (bean-
curd plant [tofu shop]). Doufugan (dried bean curd [pressed 
tofu]). Doufunaor (jellied bean curd). Doufuru (fermented 
bean curd). Doufupi (skin of soya bean milk [yuba]; thin 
sheets of bean curd). Doujiang (soya-bean milk). Douqi 
(bean stalk). Dousha (sweetened bean paste). Douyou (soya-
bean oil). Douzha (residue from beans after making soya-

bean milk; bean dregs [okara]). Douzhipin (bean products 
[soyfoods]).
 Pages 210-11: Fu (rotten, putrid). Furu (fermented bean 
curd). Fuzhu (dried bean milk cream in tight rolls [dried 
yuba sticks]).
 Note: This is the earliest English-language document 
seen (Oct. 2012) that contains the term “dried bean milk 
cream” or the term “dried bean milk cream in tight rolls.” 
Both probably refer to dried yuba sticks.
 Page 294: Huangdou (soya bean, soybean [yellow 
soybean]).
 Page 324: Jia (pod). Jiaguo (pod, legume).
 Pages 336-37: Jiang (1. A thick sauce made from soya 
beans, fl our, etc. 2. Cooked or picked in soy sauce, such 
as pork or braised pork; tomato sauce, ketchup). Jiangcai 
(vegetables pickled in soy sauce, pickles). Jiangyou (soy 
sauce, soy). Jiangyuan (a shop making and selling sauce, 
pickles; sauce and pickle shop).
 Page 459: Maodou (young soya bean [edamame, green 
vegetable soybean]).
 Pages 470-71: Mianjin (gluten [wheat gluten]). Miao 
(young plant, seedling).
 Page 487: Nai (breasts, milk, suckle, breast-feed [dounai 
= soymilk]).
 Page 553: Qi (beanstalk). Page 561: Qu (leaven, yeast, 
Aspergillus [koji]).
 Page 661: Taijiquan (a kind of traditional Chinese 
shadow boxing [taichi]).
 Page 957-59. Pinyin–Wade-Giles conversion tables.
 Page 972: A brief Chinese chronology [of dynasties]. 
Address: Peking, China.

1111. Birnbaum, Alfred. 1978? Re: Yuki-wari natto. Letter 
to William Shurtleff at New-Age Foods Study Center, 
Lafayette, California. 1 p. Undated. Handwritten in pencil.
• Summary: “A nattô resembling miso, featuring the nebari 
[stickiness] of nattô and the sweetness of koji. A two-
fermentation product.
 “Process: Regular nattô is minced fi nely with koji, shoyu 
and (kombu) dashi and fermented at 30º to 33ºC for 30-40 
days.”
 Note: This top portion of page 2 of some letter from 
Alfred has been separated from the body of the letter; hence 
the lack of date and address.

1112. Manabe, Masaru; Matsuura, Shinji. 1979. [Studies 
on the fl uorescent compounds in fermented foods. V. The 
behavior of fungi during miso and shoyu fermentation and 
afl atoxin inspection]. Shokuhin Sogo Kenkyujo Kenkyu 
Hokoku (Report of the National Food Research Institute) No. 
34. p. 79-83. Jan. [9 ref. Jap; eng]
• Summary: “(1) As a basic experiment, the effects of 
NaCl on the growth of fungi in koji culture media were 
investigated. The tested fungi were Aspergillus fl avus, A. 
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parasiticus, A. versicolor, A. ochraceus, A. clavatus and 
Penicillium citreo-viride selected as mycotoxin producing 
fungi, and A. oryzae as useful fungus for producing 
fermented food. After 1 week culture at 30ºC all of the 
strains grew well in koji culture media containing 0% to 12% 
NaCl, but in the media of over 15% NaCl, the growth of 
these strains was inhibited. (2) The possibility of mycotoxin 
production by fungus during fermentation of miso and 
shoyu were examined. The fungi, most of them were A. 
oryzae, in miso and shoyu appeared to be immediately 
inactivated in early stage of the fermentation, because miso 
and shoyu contained high percent of NaCl. In conclusion, it 
became clear that there is little possibility of the mycotoxin 
contamination during the fermentation of miso and shoyu. 
(3) The afl atoxin inspection of 39 samples of commercial 
shoyu collected from various prefectures in Japan was 
conducted. There was no single instance of afl atoxin 
contamination in the shoyu samples.” Address: National 
Food Research Inst., MAFF, Tokyo, Japan.

1113. 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 
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.

1114. Shurtleff, William; Aoyagi, Akiko. 1979. Appendix 
C: Varieties of tofu in East Asia (Document part). In: W. 
Shurtleff and A. Aoyagi. 1979. The Book of Tofu. New York: 
Ballantine Books. 433 p. See p. 402-05.
• Summary: Gives the local, vernacular name for and a 
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description of many varieties of tofu found in China and 
Taiwan, Indonesia, South Korea, Philippines, Thailand, and 
Vietnam.
 China and Taiwan:
 Taiwan, with a population of 15 million people, has 
about 2,500 tofu shops. There are no statistics yet available 
on the number of shops in mainland China, but if the 
proportion of shops to people is the same as in Taiwan, we 
can expect there to be 158,000 shops serving China’s 950 
million people. Unless otherwise stated, all Chinese terms 
are standard Mandarin. The “t” in toufu is pronounced like 
the “d” in “doe.”
 Chinese-style Firm Tofu (toufu; dowfu or daufu in 
Cantonese). The most popular type. Coagulated with calcium 
sulfate (gypsum) and sold in 3-inch squares weighing about 
4½ ounces each. Contains 10 percent protein. One special 
type made in Shantung province is called t’aian toufu; 
another made in Anhui province, Chunnan, is called pa-
kung-shan toufu.
 Pressed Tofu (tofu-kan): Similar to fi rm tofu but pressed 
until as fi rm as ham. Contains 22 percent protein. Often 
simmered in mixtures of water and burnt millet sugar, 
molasses, turmeric, or tea to create a variety of colors and 
fl avors and increase shelf life.
 Five-Spice Pressed Tofu (wu-hsiang toufukan or hsiang 
toufukan): Made by simmering pressed tofu squares in a 
mixture of soy sauce, oil, and “fi ve spice powder” (ground 
anise, cinnamon, cloves, plus fennel and Szechuan chili 
powder or ginger and nutmeg). Now prepared in San 
Francisco, it has a fl avor and texture resembling smoked 
ham.
 Soy-sauce Pressed Tofu (chiang-yu toufu-kan): Made by 
simmering small squares of pressed tofu in a mixture of soy 
sauce and water.
 Pressed Tofu Sheets (pai-yeh or ch’ien-chang): Tofu 
pressed into very thin sheets that look like a 6-to-12- inch-
square of canvas.
 Pressed Tofu Noodles (toufu-ssu or kan-ssu): Made by 
cutting pressed tofu sheets into noodlelike strips.
 Pressed Tofu Loops (pai-yeh chieh). Made by cutting 
pressed tofu sheets into ½-inch-wide strips. Each is then tied 
into a simple overhand knot.
 Salt-dried Tofu (toufu-kan): Made from squares of 
pressed tofu that are rubbed with salt, tied together with 
strands of rice straw, and hung in the sunlight to dry.
 Hard tofu (lao-toufu): A general term for all tofu that is 
not soft.
 Chinese Silken Tofu (shui-toufu, nan-toufu, nen-toufu, 
or shih-kao toufu): One popular type is like a soft Japanese 
silken tofu; another is so soft it cannot be cut into cakes.
 Smooth Soymilk Curds (toufu-nao): Literally “tofu 
brains.” Sold in the West as Tofu Pudding. Sold by street 
vendors in China topped with a brown sugar & peanut sauce.
 Curds-in-Whey (toufu-hua or rou-hua): Literally “tofu 

fl owers.” Available at some Chinese restaurants in the West.
 Deep-fried Tofu (yu-toufu or cha-toufu): A general term 
for deep-fried tofu cutlets, cubes, triangles, or netlike cutlets.
 Hollow Deep-fried Tofu Cubes (toufu-kuo or cha-toufu): 
Made by deep-frying 1-inch cubes of fi rm tofu.
 Sautéed Tofu (kuo-lao toufu): Made by thinly slicing 
fi rm tofu and frying it over low heat in a skillet until it turns 
a rich brownish yellow.
 Frozen Tofu (tung-toufu or ping-toufu): Made by setting 
fi rm tofu out overnight in the snow.
 Fermented Tofu (toufu-ru): See Chapter 14. Varieties 
include nan-ru, nan-chiang toufu, ru-fu, mei-kui ru-fu, and 
chiang-toufu.
 Soymilk (toufu-chiang tou-chiang, or tou-ru): See 
Chapter 10.
 Chinese-style Yuba (toufu-p’i or doufu-i): See Chapter 
14.
 Bamboo Yuba (fu-chu [dried yuba sticks]): U-shaped, 
dried rolls.
 Okara (tou-cha): See Chapter 6.
 Indonesia:
 Over 11,000 tofu shops make tofu for this country’s 130 
million people.
 Indonesian tofu (tahu): Similar to Chinese fi rm tofu 
(toufu). In many shops, the whey, allowed to stand overnight 
until it ferments, is used as the coagulant. Pressed tofu 
simmered in turmeric (also called simply tahu) is popular.
 Deep-fried Tofu Cubes (tahu goreng): 1¼-inch cubes 
deep-fried fresh by market vendors. Served crisp and hot, 
often with a fi ery chili perched on top.
 Tofu Chips (krupuk tahu): Salted tofu sliced into long, 
thin strips and sun-dried. Broiled until crisp, then eaten as 
a snack or topping for Gado-gado (cooked vegetables with 
peanut sauce).
 Fermented Tofu (taokoan or takoa): Steamed and 
pressed into thin slices before being fermented.
 Okara (ampas tahu): Usually made into delicious okara 
tempeh or okara onchom.
 South Korea:
 There are more than 1,000 tofu shops scattered 
throughout this country of 32 million population. If there 
were a proportional number in North Korea, there would be 
470 shops for 15 million people.
 Korean Tofu (tubu): Slightly fi rmer than its Japanese 
counterpart; not as fi rm as Chinese toufu.
 Deep-fried Tofu Strips (yubu): Each strip is about 7 by 1 
by 3/4 inch. Unique.
 Soymilk Curds (sun tubu): Widely used.
 Okara (piji): Also popular.
 Philippines:
 Philippine Tofu (tokwa): Identical to Chinese fi rm tofu 
(toufu).
 Soymilk curds (tajo [tajo]): Pronounced ta-HO; made by 
Chinese. Sold topped with a little brown sugar.
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 Brine-fermented Tofu (tahuri): Made like Chinese brine-
fermented tofu but with an Aspergillus elegans mold and a 
little soy sauce in the brining liquor.
 Thailand:
 Thai Tofu (tao-hu): Identical to Chinese fi rm tofu 
(toufu). Made mostly by Chinese.
 Deep-fried Tofu (tao-hu tod): Small (l¼-inch) cubes of 
deep-fried tofu. Often sold strung on split bamboo and tied in 
a loop.
 Soymilk (nom rua-liung): Sold hot each morning by 
Chinese. A thin soymilk is called nam tao-hu.
 Soymilk Curds (tao-huey): Sold by street vendors, 
topped with grated gingerroot and brown sugar syrup.
 Red Fermented Tofu (tao-hu yee): A Chinese product. 
Sold in 2-inch squares wrapped in either banana leaves or 
paper.
 Lactone Silken Tofu (tau-hu lord or tau-hu lawd): A 
modern product.
 Vietnam:
 Vietnamese Tofu (dau hu or dau phu; these and all of 
the following terms are spelled with many diacritical marks): 
Similar to Chinese fi rm tofu.
 Smooth Soymilk Curds (dau hu): Similar to the Chinese 
product of the same name. Served warm in a sauce of brown 
sugar and ginger.
 Fermented Tofu (chao): Similar to Chinese fermented 
Tofu.
 Soymilk (sua dau nanh): Identical to Chinese soymilk.
 Pressed Tofu Sheets (mi cang): Identical to the Chinese 
product.
 Yuba (dau phu truc): Identical to Chinese yuba.
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the word “daufu” to refer to 
Chinese-style tofu.
 Note 2. This is the earliest English-language document 
seen (Oct. 2010) that uses the word “nan-ru” to refer to 
fermented tofu. Address: P.O. Box 234, Lafayette, California 
94549.

1115. Shurtleff, William; Aoyagi, Akiko. 1979. Soybeans 
(Document part). In: W. Shurtleff and A. Aoyagi. 1979. The 
Book of Tofu. New York: Ballantine Books. 433 p. See p. 
58-75. Chap. 4.
• Summary: Contents: Introduction. Soy protein foods–
Traditional non-fermented soyfoods: Whole dry soybeans, 
soynuts, roasted soybeans, fresh green soybeans, soy sprouts, 
natural soy fl our and soy grits, roasted soy fl our (kinako).
 Traditional fermented soyfoods: Tempeh, miso, shoyu 
(Japanese natural soy sauce), natto (fermented whole 
soybeans, including Japan’s cracked natto {hikiwari natto} 
and fi nger lickin’ natto {yukiwari natto, containing rice koji 
and salt}, and thua-nao from northern Thailand), soy nuggets 
(inc. Japan’s Hamanatto and Daitokuji natto).
 Modern western soyfoods (developed using high-level 

technology): Soy fl akes, defatted soy fl our and grits, soy 
protein concentrates, soy protein isolates, spun soy proteins, 
textured soy proteins (TVP is an ADM brand name), textured 
soy concentrates, soy oil products. Address: P.O. Box 234, 
Lafayette, California 94549.

1116. Product Name:  Amazake.
Manufacturer’s Name:  Woman in San Francisco.
Manufacturer’s Address:  San Francisco, California.
Date of Introduction:  1979 January.
New Product–Documentation:   Orange leafl et. Late 1978 
or 1979?, undated. 5.5 x 8.5 inches. “AMAZAKE’ (ah-mah-
ZAH-kay) is a natural sweetener as well as a delicious warm 
drink. It is made from fermented sweet rice and a special 
enzyme, Koji. As a drink: 1 part AMAZAKE’, 2-3 parts 
spring water. Heat mixture. Do NOT boil. Serve topped with 
grated gingerroot.” Then recipe for cookies. “Amazake’ as 
a sweetener: 3T for 1 T honey. Listen om shanti. Near the 
bottom of the leafl et is an illustration (line drawing) of a 
Japanese nobleman in formal dress seated on a raised mat. 
Monique Brief Miksis sent this leafl et in March 1988, stating 
that it was given out by the woman who made amazake in 
San Francisco and sold it at Rising Sun in early 1978.
 Talk with Tony Plotkin of Grainaissance. 1988. Jan. 21. 
When Tony worked at Rising Sun in San Francisco in 1978 
he recalls that they sold amazake in 16 oz. jars made by a 
woman in San Francisco. Made from whole grain brown 
rice, it was unfi ltered so that it had a chunky texture. Only 
a plain fl avor was made. She also made and sold amasake 
pastries.
 Note: This is the earliest document seen (Oct. 2021) that 
mentions pastries made from amazake.
 Another talk with Tony. 1988. Jan. 30. He started 
working at Rising Sun in the fall of 1978. No amazake 
was being sold at that time. It fi rst arrived in late 1979 or 
early 1980. They only stocked it for a few months; the lady 
apparently left. Yuki Muramoto (415-822-4711), Aine Travis 
(415-222-9446, in El Sobrante, who worked with Yuki as 
offi ce person), or Paul Miksis might have more information 
about this amazake.
 James Udesky calls from Japan. 1988. Jan. 30. He 
worked at Rising Sun/Herb T Co. in SF from 1972-1975. 
He never saw a commercial amazake in San Francisco 
during that time. Yuki Muramoto took over when he left for 
Japan. Tony Plotkin came later. But Cornellia Aihara taught 
amazake making in classes. Alice Feinberg made an amazake 
cake in 1972-73. Star Peterson, John Peterson’s wife, in 
Marin may know. He was in Japan 6 years. Hazle Lerman of 
Oregon may know. She helped Cornellia on books.
 Talk with Aine Travis. 1988. Feb. 18. She worked at 
Rising Sun for 3 years but does not recall selling amazake as 
such. They sold koji and someone (probably a woman) baked 
amazake cookies, which they sold. Shiwa and Ron Harris 
made seitan, some of the fi rst in America, which they also 
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sold. Jane Gelly, from Sweden, was very good at using the 
koji to make her own amazake.
 Talk with Monique Miksis. 1988. Feb. 27. She had lived 
in California for 7 years. She worked for Rising Sun from 
about 1976 or 1977 until early 1979; she left at that time to 
start the East West Center in San Francisco with Paul Miksis. 
She recalls that in about late 1977 or early 1978 a woman 
who made amazake started selling it at the Rising Sun. She 
only did it for a few months; it was more of a pudding than 
a drink, sold in a pint jar. Talk with Aine Travis. 1988. Feb. 
29. She thinks she worked at Rising Sun from late 1977 until 
1980. When she started, only she and Yuki Muramoto were 
there. Monique defi nitely arrived after Aine did. Monique 
worked mostly with Herb T Company, which was the 
profi table part of the business. So Monique and Aine were 
there at the same time.
 Talk with Yuki Muramoto. 1988. Feb. 29. He worked at 
Rising Sun from about 1975 to 1979. He recalls that amazake 
was sold there in about 1978-79, but in pastries rather than as 
a drink. Later he sold Paul Miksis’ amazake. He thinks that 
Shiwa Harris, the fi rst wife of Ron Harris, bought amazake 
from a San Francisco woman who made it and used it as a 
sweetener in her macrobiotic pastries (such as bran muffi ns). 
Ron Harris made seitan for a long time. Michael Pierce 
made his label. Their company was Grain Dance. Tony was 
a founder of Grainaissance but for the fi rst several years he 
also worked at Rising Sun. Yuki thinks Shiwa is in California 
(she came from Oregon).
 Talk with Ron Harris and Debbie Brent. 1988. March 6. 
San Mateo. Tel. 415-347-1378. Ron arrived in San Francisco 
in about 1975, having studied macrobiotics previously 
in Ohio from 1974. He founded Grain Dance and started 
making seitan in his house in the Haight-Ashbury district of 
San Francisco about 1977-78. Later David “Devo” Knepler 
came is as a partner (Devo now works with Wildwood 
Natural Foods). He delivered his seitan regularly to Rising 
Sun (which was his fi rst account) and stocked their one 
small refrigerator. He was interested in amazake and would 
defi nitely have noticed if they stocked any. He does not 
recall Rising Sun selling any amazake before that sold by 
Paul Miksis. Ron’s fi rst child was born in 1976 and would 
have used amazake as a sweetener for the child if it had been 
available. He also does not recall his wife, Shiwa, using 
amazake to sweeten her date bars or muffi ns (pastries); he 
thinks she was using barley malt syrup or maple syrup. 
He does recall a macrobiotic woman in Berkeley, Carolyn 
Goldwasser (now in Portland: Phone 503-629-9213), making 
amazake in the late 1970s but does not think she sold it, at 
least not regularly. She did make rice bran pickles out of her 
home and sell them.
 Talk with David Rabinowitz in Mill Valley. 1988. 
Nov. 8. He worked at Rising Sun, and left on 3 Sept. 1978, 
fl ying to Cincinnati. Tony Plotkin took his place, making 
mochi. During the summer of 1978 he and Yuki Muramoto 

lived together and made mochi. He does not recall any 
amazake being sold at Rising Sun before Sept. 1978. Shiwa’s 
cupcakes were sold later. Jacob “Bud” Israel, who was at 
Rising Sun almost all the time Jimmy Udesky was there, 
might recall. He probably left just before Aine started.
 Talk with Shiwa Harris. 1988. Nov. 8. She thinks she 
got the amazake for her cupcakes from Rising Sun but is 
not sure. She defi nitely did not make it herself. Her fi rst 
child, Rebecca, was born on 25 Sept. 1976 (after she lived 
at Vega with Herman & Cornellia Aihara), and her second, 
Elizabeth, on 31 July 1978, about 3 months premature. She 
fi rst sold her amazake cupcakes at the Haight Street fair 
one June in San Francisco, maybe 1979. Lots were sold at a 
store on Haight St. and Cole owned by a Chinese guy with 
a long black braid. Shiwa’s Cupcakes came at least a year 
before the Shiwa’s Cheesecake. Daughter Elizabeth was in a 
walker when she started the cheesecake. She thinks she was 
selling cupcakes to Yuki before David Rabinowitz started at 
Rising Sun. She is sure she was selling the cupcakes while 
David’s wife Sharon was still alive (she was killed in an auto 
accident on 23 Jan. 1979) and before Elizabeth was born. 
Yuki was the main person to whom she sold the cupcakes.
 Talk with Yuki Muramoto (Tel. 4125-822-4711). 1988. 
Nov. 9. He came to America from Japan in Jan. 1975, then 
started at Rising Sun on Judah St. in Sept. 1975. He agrees 
with Plotkin and Rabinowitz that no amazake was sold there 
before Sept. 1978. He remembers Shiwa’s cupcakes.
 Talk with Gail & Michael Percy (Tel. 415-669-7181). 
1988. Nov. 9. Gail worked at Rising Sun from early-1977 
until the middle of the year. Does not recall any amazake nor 
any Shiwa’s cupcakes with amazake being sold there.
 Note: REWARD! Soyfoods Center hereby offers a 
reward of $100 to the person who fi rst provides the correct 
name of the person who made the amazake described in this 
orange leafl et.

1117. Product Name:  Miso [Brown Rice, Barley, Mellow 
Brown Rice, Mellow Red, or Black Soybean].
Manufacturer’s Name:  Ohio Miso Co.
Manufacturer’s Address:  Route 2, Monroeville, OH 
44847.
Date of Introduction:  1979 March.
Ingredients:  Soybeans, rice or barley, salt, water.
New Product–Documentation:  D.B. 1979. Whole Foods. 
Oct. p. 62; Carr. 1980. East West Journal. Jan. p. 68-69; 
Leviton. 1980. Soycraft. Summer. p. 26-31, 63-68; Ad in 
East West Journal. 1980 Jan. p. 69. Ad in Soyfoods. 1980. 
Summer. p. 24. “Transforming organically grown and 
beans into quality natural miso since 1979. Ohio Miso is 
moving Oct. 1980 to South River Farms, Box 4, Conway, 
Massachusetts 01341.” Shurtleff & Aoyagi. 1983. The Book 
of Miso. 2nd ed. p. 238.
 Note: Thom Leonard was one of the fi rst Caucasian 
Americans to make koji in America for use in a commercial 
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product.

1118. Winarno, F.G. 1979. Fermented vegetable protein 
and related foods of Southeast Asia with special reference 
to Indonesia. J. of the American Oil Chemists’ Society 
56(3):363-66. March. [22 ref]
• Summary: Contents: Abstract. Introduction. Fermented 
foods and food needs. Tempeh and oncom. Bongkrek (and 
its toxic-producing bacteria) and tauco. Wholesomeness of 
fermented foods. Development of food supplement using 
fermented food as a basic ingredient.
 Table I shows the population, population growth rate, 
and average national income per capita in ten Southeast 
Asian countries. Indonesia has by far the largest population 
(136.9 million), followed by Vietnam (47.3). Khmer republic 
(Cambodia) has the highest population growth rate (2.8%), 
followed by the Philippines (2.7%); Singapore has the lowest 
(1.3%). Singapore has by far the highest average national 
income per capita (US$2,510), followed by Malaysia ($720), 
then Maungthai (Thailand–$350); Khmer Republic and Laos 
have the two lowest per capita incomes ($70). Table II shows 
the nutritional composition of tempeh, oncom, bongkrek, 
and tauco per 100 gm. Table III shows 7 fermented vegetable 
protein foods in Southeast Asia: Tempeh, bongkrek, oncom, 
tauco, kecap (shoyu), ang-kak, and sofu (sufu); for each is 
given the microorganism used, substrate, nature of product 
(solid, liquid), and area where article is sold commercially. 
Table IV shows the composition and nutritional value of TFR 
(Tempeh-Fish-Rice), as developed at the National Research 
Institute, Bogor, Indonesia. A photo shows F.G. Winarno. 
Address: Bogor Agricultural Univ., Fatemeta, IPB, Jalan 
Gunung Gede, Bogor, Indonesia.

1119. Hoang, Van Chi. 1979. Report to the Bureau of 
Industrial Guidance, FDA: Vietnamese soysauce. Its 
particularities and our manufacturing process. Bowie, 
Maryland: Vietnam Food & Drink Co. 4 p. May 25. 
Unpublished typescript on letterhead. 28 cm.
• Summary: Contents: Names of company director, plant 
manager, and technical board (in left margin). Bibliography: 
Translation into English of article on Vietnamese soysauce 
production found in Khoa Hoc Thuong Thuc, a scientifi c 
magazine published in Hanoi. The translation follows: 
General process (for making soysauce). Some differences 
between Chinese and Vietnamese soysauces.
 Our manufacturing process: Ingredients to obtain 8 
gallons of soysauce (Soybeans 10 lb. Rice 5 lb. Salt 5 lb. 
Sugar 5 lb. Water 5 gallons). Rice fermentation or “koji” 
preparation. Soybean fermentation or preparation of the 
brine. Preparation of soysauce. Packaging. The pH problem. 
The problem of oxydation [sic, oxidation]. Our request with 
FDA.
 Vietnamese always prefer their own soysauce to the 
Chinese brand. After fermentation is over, the Chinese fi lter 

the product, taking only the fi ltrate to make their sauce, 
while discarding all the solid particles that remain. The 
Vietnamese, on the other hand, grind the whole product 
to obtain a sauce which is much thicker. The Chinese add 
Lactobacillus to the cooked soybeans to stimulate their 
fermentation. The Vietnamese roast their soybeans before 
cooking. Chinese like black soy sauce. To get that black 
color, they keep their soysauce in an open jar, exposed to 
the air for as long as three months; auto-oxydation turns the 
sauce black. Vietnamese prefer brown-colored soysauce. 
Vietnamese soybeans do not have a great tendency toward 
oxydation. Roasted soybeans and rice inoculated with 
Aspergillus oryzae are fermented separately. The fi nished 
koji has a pH of 4.0 (sample A1). During the soybean 
fermentation, if the temperature is maintained at 35-38ºC, the 
fermentation is complete in 9 days, with a pH of 5.0 to 5.2 
(sample A2). “Fermented rice [koji] and fermented soybeans 
are mixed together, and salt and sugar are added. The whole 
mixture is then ground in an industrial blender and reduced 
to a thick paste” (sample A3). The pH of the fi nal mixture 
is important since “Vietnamese customers have a traditional 
for a sweet and only slightly sour sauce.” The addition of a 
few grams of vitamin C to each 8-gallon batch of soysauce 
helps to fi ght oxidation and prevent unwanted darkening of 
the sauce. The fi nished soysauce is poured into glass bottles 
(8 oz or 16 oz) and sealed with a cap. The company requests 
that the FDA consider this soysauce as a fermented food 
rather than an acidifi ed food, and authorizes the company 
to keep its pH around 4.8–the same as some Chinese-style 
sauce made in the USA (sample A4).
 Note 1. This is the earliest document seen (May 2014) 
concerning the work of Vietnamese with soyfoods or 
soybeans overseas (one of two documents). By June 1979 
Hoang Van Chi was making Vietnamese soy sauce in Bowie, 
Maryland.
 Note 2. The address of the company’s factory is 
handwritten in red at the top left of page 1: 3824 Ironwood 
Place, Landover, Maryland 20785. Phone: (301) 322-7948. 
The company director, Hoang Phan, is the writer’s wife. 
Address: Technical Director, Vietnam Food & Drink Co., 
Inc., 12653 Heming Lane, Bowie, Maryland 20716. Phone: 
(301) 262-3735.

1120. 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.”
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 “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 
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.

1121. Shurtleff, William; Aoyagi, Akiko. 1979. Kecap 
(Indonesian soy sauce) (Document part). In: Shurtleff & 
Aoyagi. 1979. The Book of Tempeh: A Super Soyfood from 
Indonesia. Professional hardcover edition. New York, NY: 
Harper & Row. 248 p. See p. 168-69. Illust. by Akiko Aoyagi 
Shurtleff. [190 ref]
• Summary: This section contains the most detailed 
English-language information on Indonesian style soy 
sauce. “Formerly spelled ketjap (and now spelled kecap in 
Indonesia) [pronounced KEH-chup], this Indonesian soy 
sauce, generally made from black soybeans, has a dark-
brown color and pleasant aroma. Unlike Japanese soy sauce, 
it [usually] contains no wheat or other grain and is fermented 
for a relatively short time. A popular all-purpose seasoning 
used with the entire panorama of Indonesian cuisine, it 
comes in three basic types:

“Sweet Indonesian soy sauce (kecap manis), which is 
by far the most popular, accounts for an estimated 90 percent 
of the nation’s total soy sauce production. It has a very thick 
consistency and a strong, sweet molasses fl avor, since it may 
contain up to 50 percent palm sugar [jaggery, gula merah]. 
Unlike most other Asian soy sauces, it contains numerous 
spices (such as star anise) which enrich the fl avor. Widely 
used in stews and sambals, it is available in the West at 
Indonesian specialty shops. A recipe for making a similar 
product at home starting from Japanese soy sauce (shoyu) is 
given in the Preparatory Techniques section [p. 48]. The top 
grade contains 6% protein, 1% fat, 9% carbohydrates, 63% 
water (moisture), and 18% salt.

“Mellow Indonesian soy sauce (kecap manis) is a close 
relative of its sweet counterpart except that it contains only 
about half as much palm sugar and therefore has a somewhat 
thinner consistency and less dominant sweetness.

“Salty Indonesian soy sauce (kecap asin), also called 
light soya sauce, is of Chinese origin and has a thin 
consistency, light color, and rather salty fl avor, not well 
suited to most Western tastes.
 “The Indonesian word ketjap and the American word 
ketchup (tomato paste) are believed to share a common 
ancestry, having both been derived from the Malay word 
kechap, which refers to a kind of spiced fi sh sauce...”
 “Kechap is traditionally made by a two-part 
fermentation process: a solid-substrate mold fermentation 
and a submerged brine fermentation. To make sweet 
Indonesian soy sauce, whole black soybeans (which give 
the product a better fl avor and aroma than regular yellow 
soybeans) are soaked for 12 hours in excess water, boiled 
until tender, drained, and cooled. Spread on round trays of 
woven bamboo (tampah), they are covered with other trays 
(or in some cases rice straw and gunny sacks), placed in an 
incubation room on fl oor-to-ceiling shelves or racks, and 
allowed to stand for 3 to 5 days. During this time the beans 
are inoculated naturally by mold spores of Aspergillus oryzae 
and/or Rhizopus species (R. arrhizus and R. oligosporus) 
that are on the trays or in the air of the incubation room. 
No special inoculum is added. When the beans are covered 
with a fragrant mycelium of light yellow mold, they are 
crumbled by hand, sun-dried for 2 days, then rubbed with a 
clean cloth to remove excess mold spores, which are sifted 
off and discarded. The beans are now mixed with an 18 to 
20% brine solution (4 to 6 liters of brine for every 1 kg of 
dry soybean koji) in 2-foot-deep earthenware or wooden 
crocks, which are put outdoors in the sunlight; they are 
left open by day [unless it rains] and covered at night. The 
contents are stirred from time to time and allowed to stand 
for an average of 1 month (minimum 2 weeks; maximum 1 
year)... After fermentation is completed, the mash is brought 
to a boil (some fresh water being added if necessary), then 
fi ltered and lightly pressed to extract the fl avorful liquid. The 
residual solids are mixed with several times their volume of 
20% brine, boiled for several hors, and fi ltered again to yield 
the second extract. The process of adding brine, boiling, and 
fi ltering is repeated one to three more times to yield lower-
grade extracts. The fi nal residue cake, which contains very 
little fl avor or nutrients, is used as livestock fodder. The 
liquid obtained from each extraction is further processed 
separately to provide different grades of kechap. Nitrogen 
(or protein) content is one of the criteria used in determining 
kechap quality. Grade 1, usually made from the fi rst extract, 
must contain at least 6% protein...
 “Next, 40 to 50 parts by weight of palm sugar is 
caramelized until it is light yellowish brown, then combined 
with 100 parts by weight of one of the extracts, together with 
various spices and herbs, the most important of which is star 
anise (Illicium verum or I. anisatum; called pekak or bunga 
lawang in Indonesian), the licorice-fl avored tan seeds of a 
dry 8-pointed star-shaped fruit of an evergreen tree native 
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to China and widely used in Chinese cookery. Also used 
are coriander, fennel (adas pintang), and sliced garlic, all 
of which are dry roasted. Sprigs of lemongrass, laos, and/or 
salam leaves may be added fresh. Some makers also add a 
fi sh sauce or extract (sari ikan) and/or bouillon, plus wheat 
fl our or cassava fl our thickeners. The mixture is now brought 
to a boil and concentrated by simmering for 4 to 5 hours; 
fi nally it is fi ltered through cheesecloth and stored in tanks, 
from which it is ladled manually via a funnel into small glass 
bottles bottle and hand capped. Bottles containing fi rst and 
second grade kechap have a red label, while lower-grade 
extracts have a black label.”
 “Most Indonesian kechap is made in small-scale cottage 
industries. Of the 408 producers, 205 are located in West 
Java, 131 in Central Java, 68 in East Java, and 4 in Jakarta. 
The largest and most modern factory is the A.B.C. Kechap 
Factory, Tangerang, Jakarta.” Address: New-Age Foods 
Study Center, P.O. Box 234, Lafayette, California 94549.

1122. Shurtleff, William; Aoyagi, Akiko. 1979. The book 
of tempeh: A super soyfood from Indonesia. Professional 
hardcover edition (Continued). New York, NY: Harper & 
Row. 248 p. Illust. by Akiko Aoyagi Shurtleff. Index. July. 
28 cm. [190 ref]
• Summary: Continued: Numbered fi gures (line drawings 
unless otherwise stated. The capital letter before the decimal 
refers to the appendix number). B.1 Table: Tempeh shops 
in Indonesia by province: Home-industry scale. B.2 Table: 
Relative frequency of tempeh consumption in Indonesia (by 
province). B.3 Carrying tempeh to market in Java using a 
shoulder pole and trays stacked on two baskets. B.4 Cost of 
one day’s supply of protein in Indonesia.
 C.1 Table: Edible grain legumes. C.2 Map: Distribution 
of legumes in southeast Asia. C.3 Winged bean, showing 
leaves, pods, fl owers and beans. C.4 Leucaena leaves and 
pods (peté china). C.5 Reduction in bongkrek toxicity from 
bongkrek acid during fermentation (Ko 1977). Okra. Packets 
of tempeh, ready to sell, wrapped in leaves and tied. A large 
soybean, with hilum showing.
 D.1 Table: Soybean production in Indonesia (1950-
1976). D.2 Table: Major Indonesian food crops, D.3 Table: 
Indonesian soybean production and yields (by province). 
D.4 Map: Major soybean producing districts in Java (1976; 
most are in East Java, led by Jemper and Pasuruan). Table: 
Daily per capita consumption of tempeh (by province, led by 
Central Java, then West Nusa Tenggara, Yogyakarta, and East 
Java). Table: Percent of dietary protein supplied by major 
food categories (led by cereal grains, then fi sh, nonlegume 
vegetables, and soy products). Table: Percentage of dietary 
protein supplied by soy products (by province, led by Central 
Java, then East Java, Yogyakarta, and West Java). D.5 Table: 
Statistics on production and consumption of basic Indonesian 
soyfoods (led by tempeh, then tofu, kechap, taucho). D.6 Star 
anise. Grinding soybeans for tofu using traditional push-pull 

stone mills. Pouring soy curds into cloth-lined forming box. 
Javanese shadow puppet (wayang kulit).
 Note. This is the earliest English-language document 
seen (April 2013) that uses the term “soy curds in connection 
with tofu. The curds, when pressed in the box, will become 
tofu.
 Table: Classifi cation of Rhizopus oligosporus. E.1 Two 
stages in the germination of a spore (after 1½ and 10 hours). 
E.2 Two successive views of hyphal tip growth at half-hour 
intervals. 
 E.3 Rhizopus oligosporus (Frazier 1957, showing 
sporangium, columella, apophysis, sporangiophores, stolon, 
sporangiospores, node, rhizoid). E.4 Rhizopus stolonifer. A. 
Columella and attached spores. B. Collapsed (invaginated) 
columella (Webster 1970). 
 E.5 Life cycle of Rhizopus (Raven and Everet 1976). E.6 
Graph: Changes in tempeh oil and moisture content during 
fermentation (Sudarmadji 1977). E.7 Graph: Three phases 
of tempeh fermentation (rapid, transition, and deterioration; 
Sudarmadji 1977). E.8 Graph: Changes occurring during 
tempeh fermentation (temperature, soluble solids, pH, 
soluble nitrogen, and reducing solids; Steinkraus et al. 1960). 
E.9 Graph: Yields of tempeh and of solids and different 
stages of the fermentation process (100 gm of whole dry 
soybeans yield 173 gm of tempeh on average; Steinkraus 
1960; Murata 1967). E.10 Table: Loss of solids and protein 
during tempeh fermentation. E.11 Table: Percentage changes 
in composition of key essential amino acids during tempeh 
fermentation. E.12 Table: PER (protein effi ciency ratio, 
a measure of protein quality for humans) changes during 
tempeh fermentation. E.13 Graph: Changes in concentration 
of three carbohydrates during tempeh fermentation (sucrose, 
stachyose, and raffi nose, all decrease; Shallenberger et al. 
1976). E.14 Table: Amount of B-complex vitamins in 100 
gm of tempeh vs. 100 gm unfermented soybeans (all increase 
in tempeh except thiamine {vitamin B-1}). Changes in 
peroxide value and TBA value tempeh and soy fl our during 
storage at 37ºC (98.6ºF; both rise rapidly in soybeans, but 
stay near zero and stable for tempeh; Watanabe et al. 1971).
 H.1 Table: Foods known in Indonesia as “onchom” 
(made from peanuts or soybeans). H.2 Selling onchom in 
a Javanese market. H.3 Graph: Changes in soy onchom 
during fermentation (temperature, soluble solids, pH, soluble 
nitrogen, and reducing solids; Steinkraus et al. 1965). H.4 
Flowchart for preparation of peanut presscake onchom. 
Unnumbered illustrations show 12 steps in the process 
of making onchom in a commercial shop in Indonesia. 
Neurospora: Budding conidia, conidiophore. H.5 Graph: 
Reduction in onchom afl atoxin during fermentation with 
Neurospora (Ko 1974). A thermometer, showing both 
Fahrenheit and Centigrade.
 Glossary of Indonesian foods, spices, etc. Agar. 
Amaranth, Indonesian. Apem. Arak. Aren sugar. Aromatic 
ginger. Asam. Bananas (pisang). Basil. Bawang merah. 
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Bawang putih. Bayam. Bean sprouts. Belimbing. Blachan. 
Brem. Bumbu. Candlenuts (kemiri). Carambola (belimbing). 
Cassava. Chabé. Chayoté. Chilies (red, green, fi ery dwarf). 
Two-page spread (p. 220-21) showing illustrations of 
Indonesian natural foods. Choko. Citrus leaves. Cloves. 
Coconut. Coconut, grated. Coconut milk and cream. Coconut 
oil. Coconut water. Coriander. Cumin. Dageh. Daun asam. 
Daun jeruk purut. Daun salam. Daun seré. Daun-so. Durian. 
Fermented fi sh. Fermented fi sh sauce. Fruits. Galangal, 
greater. Galangal, lesser. Gingerroot. Indonesian amaranth. 
Jackfruit. Jaggery. Jinten or jintan. Kangkung leaves. Kecap 
(kecap) or ketjap. Kemangi leaves. Kemiri. Kenchur root. 
Ketjap. Ketumbar. Kluwak. Koji. Kolang-kaling. Krupuk. 
Kunyit. Labu siam. Laos root. Lemongrass. Lime leaves. 
Lombok. Melinjo leaves. Mochi, Indonesian (uli). Mung-
bean sprouts. Nutmeg. Okara. Onchom or ontjom. Palm 
sugar. Pandanus leaf. Pasta. Pepper. Peté beans. Petis. 
Peuyeum. Prawn paste. Putjung nuts. Ragi. Rempeyek. 
Rice. Salam leaf. Sambals. Santan, Sayur asin. Seré or serai. 
Shallots. Shrimp crisps. Shrimp paste. Soursop. Soy sauce, 
Indonesian. Star fruit. Swamp cabbage. Tahu. Tamarind. 
Taocho, tauco, taoco, or taotjo. Taogé or taugé. Tape. 
Tapioca. Taucho or tauco. Terasi. Tofu. Trasi. Tuak or tuwak. 
Turmeric. Winged bean. Note on monosodium glutamate. A 
woman holding a tray of leaf-wrapped tempeh in Surinam. 
Photo of Shurtleff and Aoyagi on inside rear dust jacket. 
Address: New-Age Foods Study Center, P.O. Box 234, 
Lafayette, California 94549.

1123. Soycraft (Greenfi eld, Massachusetts). 1979. 
Monroeville, Ohio: Ohio Miso Company. 1(1):8. Summer.
• Summary: “Thom Leonard and Richard Kluding ladled 
their fi rst batch of miso into their one-ton wooden vats on 
March 15 this year. They began construction of their miso 
shop, one of the fi rst in the United States, in late October 
[1978], on Richard’s rural farm assembling a frame structure 
of forty feet by thirty with slab fl oors. As koji-making 
requires constant monitoring, they chose to locate the shop–
partitioned into a storage and fermentation area, production 
space, a small koji room, and offi ce cubicle–close to where 
they live.
 “Their weekly miso volume is in excess of one thousand 
pounds, spread over four working days, and recently, 
they began selling Mellow Barley Miso, which takes only 
fi ve weeks to mature but requires refrigeration to extend 
its comparatively short shelf-life. The bulk of their miso 
production is Barley Miso which requires up to eighteen 
months to ferment. To supplement their business, Richard 
and Thom produce between twenty and fi fty pounds of tofu 
every week.
 “Thom learned miso-making through a blend of Bill 
Shurtleff’s writings, a two-week intensive course with 
Muramoto sensei at Asunaro [in Glen Ellen, California], 
actual production of two thousand pounds of miso in 

Arkansas, and work at Island Spring in Vashon, Washington. 
The partners, while perceiving they have taken ‘the biggest 
possible risk’ they could, (‘everything we have is in this 
business’), would like their company to become a Midwest 
miso supplier and, one day, produce their own organic 
soybeans on the farm. Acceptance of their Mellow Barley 
Miso has been ‘phenomenal’ in the predominantly middle-
class market area between Toledo and Cleveland, Ohio. In 
three weeks, one retail store sold nearly fi fty pounds of their 
miso, which was more than the store had sold of any miso 
in the past year. Thom comments: ‘The actual equipment 
necessary for making miso was fairly inexpensive. The 
big money starts when you convert the shell of a building 
into a fi nished shop and buy ingredients week after week, 
knowing that nothing will come back for a year. And there’s 
an incredible investment of labor. My needs are simple and 
easily met; my days are long and full. Do I believe in miso? 
For now, this is the only life there is.’”
 Note: This miso was never sold by Ohio Miso Co. 
Before the miso had fi nished aging, the company was put 
up for sale and purchased by Christian and Gaella Elwell, 
who started South River Miso (SRM) Co. The vats of aging 
miso were transported to Conway, Massachusetts, where the 
fi nished miso was sold by the Elwells in late 1980.

1124. Shurtleff, William. 1979. Re: Interest in your work 
with amazake, natto, and mochi. Letter to Charlie Kendall in 
Massachusetts, Aug. 4. 1 p. Typed, without signature (carbon 
copy).
• Summary: “Dear Charlie; Patti Smith recently told me of 
your work with amazake, natto, mochi, and sauerkraut. I 
am presently writing a book entitled Soyfoods and would be 
most interested to learn more about what you are doing with 
natto. How do you make it? How do you recommend that 
people serve it? Do you fi nd that many Americans like it? 
I do, but I have found many Americans that don’t. Is there 
a recipe that overcomes this resistance? I’d like to include 
mention of your work in our forthcoming book.
 “I have done a lot of research on natto in Japan; you 
will notice that we have a slide set described in the enclosed 
catalog.
 “I look forward to hearing from you in answer to these 
questions.” Address: New-Age Foods Study Center, P.O. Box 
234, Lafayette, California 94549.

1125. New-age Foods Study Center. 1979. Catalog of 
publications & materials by William Shurtleff & Akiko 
Aoyagi [mail order]. P.O. Box 234, Lafayette, CA 94549. 1 
p. Front and back. 36 x 22 cm. Aug. 24.
• Summary: This single page leafl et, 8½ by 14 inches, 
is printed on both sides with brown and teal blue ink 
on white Classic Laid paper. The Japanese-style logo is 
waves and a moon in a circle. The following items are 
available: The Book of Tofu (Ballantine $2.95). Tofu & 
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Soymilk Production ($17.95). The Book of Tofu: Food 
for Mankind (Autumn Press $7.95). The Book of Tempeh 
(paperback and professional hardcover editions). Tempeh 
Production ($13.95). The Book of Miso (Autumn Press). 
Miso Production. Pamphlets (5). Tofu kit. Color slide sets. 
Soycraft magazine (and information about Soycrafters 
Assoc.). Catalogs of tofu & soymilk equipment (Bean 
Machines). Natural nigari. Tempeh starter (contact Farm 
Foods). Koji & koji starter. Pressing sacks & straining bags. 
The Book of Kudzu. A large sidebar is titled “New-Age 
Foods Study Center.” Address: Lafayette, California. Phone: 
415-283-3161.

1126. D.B. 1979. Down-home miso [from Ohio Miso Co.]. 
Whole Foods (Berkeley, California). Oct. p. 62.
• Summary: About Ohio Miso Co. started in Monroeville, 
Ohio by Thom Leonard and Richard Kluding. “Although the 
Japanese have started manufacturing [miso] here, there only 
appears to be one Caucasian American operation [Ohio Miso 
Co.] going at this point, with another one on the way.
 “The start of the Ohio Miso Co. in Monroeville, Ohio, 
was one of those inexplicable coincidences which are usually 
dismissed as chance in the West, but which our Oriental 
counterparts may call ‘karma.’ Thom Leonard, a man of 
considerable experience in natural foods even though still in 
his 20s, was passing through Ohio visiting friends when he 
was introduced to Richard Kluding, the owner of a natural 
food store in Norwalk, Ohio. It so happens that Kluding, in 
his mid-30s, also had a small 26-acre farm nearby, with good 
quality well water. And as Thom explained his dream of 
producing high-quality miso, and gave him some two-year-
old miso he’d already produced to try, Richard let it drop that 
he also had some capital.
 “Within a month [in Oct. 1978], they’d started building 
a 1200-square-foot shed to house the 60,000 pounds of miso 
that are now sitting there to mature. What’s so special about 
this miso, and why are some Americans walking where 
others fear to tread?
 “It’s the ingredients, plus the fact that Thom had the 
expertise to know how to grow koji, which is the heart of 
the operation, explains Richard Kluding. ‘The miso is made 
with all organic products–whole grain brown rice, the short-
grained variety from Lundberg Farm in California, and a 
variety of soybeans which are higher in protein and lower in 
oil.”
 “’We have a very deep well, with very clean, pure-
tasting water,’ he added. ‘And the miso is being stored in 
300-gallon wooden vats specially made in Buffalo, New 
York, as opposed to the plastic types of materials often 
used now.’” Then discusses some of Leonard’s experiences 
making “the mysterious koji.”
 Notes in closing that Oakseed Co. [sic, Oak Feed Store] 
from Miami, Florida, is planning to start up a miso facility in 
North Carolina.

1127. 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.

1128. Bellicchi, Kathleen. 1979. Deck the hulls with 
amasake. East West Journal. Dec. p. 74-75, 77-79.
• Summary: “This month’s cooking column reprints my 
favorite Christmas dinners from the East West Journal’s 
special ‘Holiday Cooklet’ (October, 1977), with a few 
additional thoughts on baking for the holiday season.” 
Though focusing on holiday cooking, the article does 
contain a recipe for Amasake cream puffs, including a brief 
description of how to make amasake at home using sweet 
rice and koji rice.

1129. 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.

1130. Product Name:  Koji Starter.
Manufacturer’s Name:  Eden Foods, Inc. (Importer). Made 
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in Japan.
Manufacturer’s Address:  4601 Platt Rd., Ann Arbor, MI 
48104.  Phone: (313) 973-9400.
Date of Introduction:  1979.
How Stored:  Refrigerated.
New Product–Documentation:  Ad in Soycraft. 1979. 
Summer. p. 38. “Traditional Soy Products from Eden 
Foods.” “Koji [sic, Koji starter], a light green mold spore, 
(Aspergillus Oryzae) is available in dried or cultured grain 
form for such fermented grain products as shoyu, miso, sake, 
and amasake. Different varieties available.”
 Talk with Ron Roller of American Soy Products 
(formerly of Eden Foods) in Saline, Michigan. 1991. Nov. 
27. Eden Foods never sold koji.

1131. Ko, Tokubo. 1979. Kankoku no hakkô shokuhin 
[Korean fermented foods]. Hakko to Kogyo (Fermentation 
and Industry) 37(3):202-11. [75* ref. Jap]
• Summary: Shoyu and varieties of miso: 1. Historical 
background: The major foods used in Korea that contain 
soy are soy sauce (kan jang), soybean miso (doen jang), and 
red-pepper miso (kochu jang). Also there are jonkutsu jang, 
tamusu jang (makujang) and jupu jang. The suffi x jang is the 
same as the Chinese chiang and the Japanese hishio, meaning 
mash. The origins of the varieties of shoyu and miso are not 
clear. But there was a character, tojang, in “Ronko” which 
was written by Oju? of the Gokan period. Also, there are 
some references to jang in the Analects of Confucius (Lun 
yu; Jap. Rongo). They indicate that jang existed years before 
Christ. In the “Kaitoyakushi?” there is a quotation from 
“Shintosho?” (618-907) that “shi” (fermented black soybeans 
or misodama) was a well known product of Bokkai (north 
of the Yellow Sea) in those days (Sakueki). It is thought that 
jang fi rst appeared in Manchuria (Manshu was called Kokuri 
in those days) where soybeans were originally grown. 
Soybeans later spread to China and Japan.
 In Korea the oldest record of any variety of jang was 
found in Sangokushiki (683) as “shôshi?”. This indicates 
that people were already making shoyu and miso quite early 
on. In the Ch’i-min yao-shu (AD 530-550) a method of shi 
(or kaki) making was recorded. We guess that shi was the 
predecessor to today’s meju (= misodama). The classic book 
Kyukosetsuyo? that was compiled in 1554 (Richo? period–
Meisoo 9) is the oldest book that contains the techniques 
for making the Korean varieties of jang. About 8 different 
methods of production were recorded, amongst them the 
sink gan (chinjangho) and zojangho methods. In those days, 
meju (= misodama) was called misho. It is written that they 
steamed the soybeans, roasted and ground the wheat, then 
mixed the soy and the wheat in a 2:1 ratio. From this they 
made koji and dried it in the sun. That method was very 
similar to the koji-making method used in Japan. In Japan 
it was called kokori, hishio, or misho. Later, shoyu became 
known as jang? Miso became massho? and then returned 

to being called misho. Address: Presently: Tokyo Daigaku 
Biseibutsu Kenkyusho #3 Kenkyubu. Formerly: Seoul, South 
Korea. Tokoku Daigaku Shokuhin Kogakubu.

1132. Shurtleff, William. 1979. Names and addresses of 
makers of soy nuggets [fermented black soybeans] in Japan. 
Tokyo, Japan. 1 p. Unpublished manuscript. Handwritten, 
pencil.
• Summary: Note: Daitokuji natto and Hamanatto are both 
traditional Japanese types of fermented black soybeans.
 At Daitokuji they may start in mid-July or August. 
Daitokuji natto we call “Savory soy chunks.” (1) Moriguchi 
Kakko Shokuhin. Phone: 076-491-3568 or 492-0682. Mr. 
Nakano Takazo. Ushiwaka-cho 22, Murasaki-taki, Kita-ku, 
Kyoto 603. They also make large and small bean natto in 
Kyoto.
 (2) Moriguchi factory in Shiga prefecture. Phone: 
07495-2-1165. Nagahama Kojo, Kao-do, Umi-cho, Sakata-
gun, Shiga-ken 526. Attention: Mr. Nakano Takazo. They 
have 40 years experience. Make 1,200 kg/year.
 (3) Ikkyu, Daitokuji-nai [inside Daitokuji], Kita-ku, 
Kyoto. They make traditional Daitokuji natto but may be 
secret.
 (4) Ikkyu-ji. Phone: 07746-2-0193. Aza-maki, Tanabe-
cho, Kyoto-fu, 610-03. A second maker of Daitokuji natto. 
They seem to have taken the Ikkyu-ji name and started to 
compete with the original maker at Daitoku-ji. They make 
only 6 kegs a year, each keg holding 25 kg. 150 cm diameter 
and 75 cm deep. For temple and tourists. Only use the 
traditional process. Small scale. Makes ichi-mei Ikkyu-ji 
natto.
 (5) Jofukuji natto. Are they in Nara?
 (6) Tenryuji natto: Make at Tenryu-ji, Ukyo-ku, Kyoto–
in Kyoto’s Arashiyama district. Founded in 1339, it is the 
head temple of the Tenryu branch of Rinzai Zen Buddhism.
 Hama-natto–which we call “Savory soy bits.” (1) The 
top scholar is Hiroshi Ito at the National Food Research 
Institute. Phone: 645-9911.
 (2) Factory: K.K. Yamaya shoyu. Phone: 053-587-0621. 
Komatsu 4880. Hamakita-shi, Shizuoka-ken 434. Attn: 
Mr. Suzuki Tsumotsu. Mechanized koji. Old vats. Makes 
miso and shoyu too. 30 minutes from Hamamatsu by Enshu 
railroad. Offi ce in Hamamatsu city, Naruko-cho 8.
 (3) K.K. Hamana. Phone: 053-433-6211. Joko-cho 1356. 
Hamamatsu-shi 431-32. Attn: Saito Shigeo. Eigo no Okiai. 
Mr. Suzuki.
 (4) Daifuku-ji. Phone: 05352-5-0278. Related to 
Tokugawa Ieyasu. Mikkabi-cho, Fukunaga, Inasa-gun, 
Shizuoka-ken 431-14.
 (5) Horinji. Phone: 0534-71-0838. Mr. Matsuyama 
Gizen (very nice). Tomitsuka-cho 1976, Hamamatsu-shi 432.
 (6) Yamaya (new, from July 1976). Mr. Suzuki. 
Zaimoku-cho 30, Hamamatsu-shi 430. Address: c/o Aoyagi, 
278-28 Higashi Oizumi, Nerima-ku, Tokyo 177, Japan. 
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Phone: (03) 925-4974.

1133. So, Enshi. 1979. Taiwan no hakkô shokuhin 
[Fermented foods of Taiwan]. Hakko to Kogyo 
(Fermentation and Industry) 37(2):102-12. [Jap; eng+]
• Summary: Includes a good map of Taiwan and its 
prefectures. In 1976 there were 433 soy sauce manufacturers 
in Taiwan. Taiwanese divisions of grading soy sauce plants 
numbered as follows: A (Ko) class, 39; B (Otsu) class, 12; C 
(Hei) class, 223; others 159. They produced the equivalent 
of 1,681,870 dozen bottles/month. Each bottle contains 540 
ml of soy sauce, so 12 bottles contain 6,480 ml or 6.48 liters 
or 1.712 gallons. Thus Taiwan produces 10.89 million liters 
a month or 130.71 million liters/year of soy sauce. This is 
equivalent to 2.878 million gallons a month or 34.53 million 
gallons a year. Taipei prefecture produced 46.8% of this 
total, followed by Changhwa prefecture with 10.7%.
 Soy sauce was initially made by monks. Because they 
didn’t eat meat, it gave them important protein and fat. 
Gradually, it became more popular and spread to all parts 
of China. Monks also transmitted the method of soy sauce 
production to Japan and all over East Asia. It is said that 
around 1230 A.D., the Zen monk, Kakushin of Kofukuji, 
Kishu Yura, went abroad to southern Sung in China and 
brought back to Japan fermentation methods of Miso and 
Kinzanji Miso.
 There are 3 types of soy sauce produced and sold in 
Taiwan today: (1) Tou-yu, soy sauce (daizu shoyu) which 
originated in China, (2) Inyu, black bean sauce which is 
the traditional Taiwanese soy sauce, and (3) Chemically 
prepared soy sauce (kagaku shoyu) which was invented in 
Japan. Processing techniques for making Koji and pressure-
straining methods have made great progress in recent years. 
Address: Kokuritsu Taiwan Daigaku Kyoju, Ken Nogyo 
Kagaku Kenkyu-jo sho-cho, Nôgaku Hakase.

1134. Aidoo, K.E. 1979. Studies on the koji process in soy 
sauce fermentation with mechanised solid state fermentation. 
Thesis, Dep. of Applied Microbiology, University of 
Strathclyde, Glasgow, Scotland. *
Address: Univ. of Strathclyde, Glasgow, Scotland.

1135. Barer-Stein, Thelma. 1979. You eat what you are: 
A study of ethnic food traditions. Canada: McClelland & 
Stewart, Ltd. xii + 13-624 p. Index. 23 cm. [550+* ref]
• Summary: This is largely a compilation of information 
from many other books and articles. On the cover is a color 
painting of The Gardener (or Vertumnus), from his series, 
The Four Seasons, c. 1590, by Giuseppe Arcimboldo (or 
Arcimboldi) of Milano.
 In Chapter 12, on China, the section titled “Meats 
and alternates” (p. 110-13) notes that the soybean is called 
the “Chinese Cow” [sic, “Cow of China”] because of its 
versatility. Soybeans are used as whole dry beans and as 

sprouts, or they can be made into a fi rm white curd called 
“Chinese cheese” [sic], which can be used in many different 
ways. Soybean milk may be used in much the same way 
that westerners use cow’s milk. They are fermented to make 
the favourite condiment, soy sauce. “Bean curd sauce is 
fermented bean curd that is packed in jars and sold as red 
bean curd sauce or white bean curd sauce,...” Cantonese 
names for soy products are (p. 111-12): Mien chiang: 
A syrup-like sweet bean paste. Dow-foo (tofu). Foo yu 
(fermented tofu). Tiem jook (dried yuba, broken into pieces 
[sweet dried yuba sticks]). Wow doo [Wu dou]. Black 
soybeans. Dow see [doushi, fermented black soybeans]: 
Salted, fermented black bean paste [sic, fermented black 
soybeans] often garlic fl avoured and used in small amounts 
as a condiment or seasoning.
 In Chapter 30, on Japan, the section titled “Meats 
and alternates” (p. 336-37) notes that products made from 
soybeans include: (1) “Shoyu, a sweetish soy sauce made 
from wheat and barley [sic], soybeans, salt, and water.” 
(2) Miso, or “fermented soybean paste,” used mostly for 
fl avouring soups [miso soup]. (3) Tofu, or soybean curd, 
is a staple in Japanese cookery. “Its smooth, custard-like 
texture and bland fl avour make it an ideal ingredient. It is 
extremely versatile and readily absorbs other fl avours. Many 
“restaurants in Japan take great pride in their tofu dishes.”
 In Chapter 31, on Korea, the section titled “Fruits 
and vegetables” (p. 350-51) discusses soybeans and their 
products at length. Soy sauce is used to season kim (nori) 
and other edible seaweeds. Soy sauce is an ingredient in 
“hot pepper mash” [kochu jang]. Soybeans are used to make 
“soybean mash” [doen jang]. Dry soybeans are roasted in 
an iron pot, then ground, and the roasted soy fl our is used 
as a garnish over rice cakes [mochi] or plain cooked rice; 
children enjoy eating the coarser roasted bits that are sifted 
out of roasted fl our or meal. Soybeans sprouts are eaten 
lightly cooked as a vegetable. Soybeans are also made into 
tofu (tu bu); a brief description of the process is given, in 
which the drained curds are left in their hemp bag to form a 
fi rm cake, which may be cut, dipped into soy sauce, or fried 
in sesame oil. “Oil can also be made from the soybeans, but 
it is not commonly used or prepared.”
 Although commercial soy sauce, made in factories, is 
now widely available, many Korean households still prepare 
their own soy sauce each fall. Boiled soybeans are pounded, 
molded into a cone shape, and set to dry until hard. They 
are then wrapped with rice straw, hung from eves, rafters or 
ceilings, and allowed to ferment for several weeks [until they 
become meju]. During the winter, these fermented cones may 
be stored in huge rice-straw bags kept in a cool place.
 In the spring, break the cone into small pieces and place 
in a large earthenware jar, nearly fi lled with water. Add salt, 
spices, red peppers, and a few charcoal lumps. Leave this 
in the sun for a few days [sic, 30-60 days] until the molded 
soybean chunks fl oat to the top and the resulting liquid turns 
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black. Ladle out and fi lter the black liquid, then boil it to 
make soy sauce. The solids remaining in the jar are used as 
soybean mash [after the charcoal is removed].
 A portrait photo of the author, with a brief biography, 
appear on the back cover and in the Introduction. Address: 
Ph.D. student, Ontario Inst. for Studies in Education, 
Toronto, Ontario, Canada.

1136. Gastineau, Clifford F.; Darby, W.J.; Turner, T.B. eds. 
1979. Fermented food beverages in nutrition. New York, San 
Francisco & London: Academic Press. xxi + 537 p. Illust. 
Index. 24 cm.
• Summary: Mainly a discussion of the problems with 
alcoholic beverages. There are 31 chapters by various 
authors, each with a bibliography. Soy is not mentioned 
in the index, but koji, amazake, and saké are discussed 
in Chapter 3 titled “Nutritionally signifi cant indigenous 
foods involving an alcoholic fermentation,” by Keith H. 
Steinkraus. Concerning amazake he writes: “Japanese 
amazake is home-brewed rice wine. Boiled rice is allowed 
to mold and then mixed with freshly boiled rice and water. 
In time, it ferments and is consumed (Casal, 1940). In feudal 
times, saké was a home industry. The product was very likely 
unclarifi ed and consumed cloudy with the microorganisms 
and residual solids much as other primitive rice wines 
are consumed today (Casal, 1940, p. 71; Rabbitt, 1940).” 
Address: 1. Mayo Clinic, Rochester, New York; 2. The 
Nutrition Foundation, New York, NY; 3. The Johns Hopkins 
Univ., Baltimore, Maryland.

1137. Haines, Stephen; Schreiber, Jim; Fillip, Janice; Stein, 
Ellin. eds. 1979. Whole foods–Natural foods guide: What 
happens to natural food products from farm to consumer? 
Berkeley, California: And/Or Press. 301 p. *
• Summary: Contains thirty articles compiled from the pages 
of Whole Foods magazine. On pages 129-30 are sections 
on miso and koji, including praise for the “wonderfully 
comprehensive” Book of Miso by Shurtleff and Aoyagi. 
Address: Berkeley, California.

1138. 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 
thuringiensis. 10. Pure cultures for microbial processes. 
Discusses world culture collections. Address: Washington, 
DC; Peoria, Illinois.

1139. Pederson, Carl Severin. 1979. Microbiology of 
food fermentations. 2nd ed. Westport, Connecticut: AVI 
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Publishing Co. ix + 384 p. Illust. Index. 24 cm. [38 soy ref]
• Summary: Chapter 11, on “Nutritious fermented foods 
of the Orient” contains (p. 310-33): Introduction. Soy 
sauce. Natto. Koji, ragi, and similar inocula. Miso. Sufu or 
Chinese cheese. Monosodium glutamate. Aroz fermentado 
of Ecuador. Tempeh (“The term catsup originated from the 
Chinese ketsiap, a salty condiment prepared from fi sh” {p. 
325-26}).
 Meitauza is made by fermentation of the solid waste 
material from the manufacture of Chinese cheese [okara]. 
It is pressed, cut into cakes, and fermented for 10-15 days 
until the cakes are covered with the white mycelia of Mucor 
meitauza (p. 321).
 Fish sauces. Taro.
 In India: “Soy-idli has become a staple” (p. 20). 
Address: Prof. Emeritus Cornell Univ. and New York State 
Agric. Exp. Station.

1140. Wang, Hwa L.; Hesseltine, C.W. 1979. Mold-modifi ed 
foods. In: H.J. Peppler and D. Perlman, eds. 1979. Microbial 
Technology. 2nd ed. Vol. 2. Fermentation Technology. New 
York: Academic Press. 544 p. See Vol. 1, p. 95-129. [90 ref]
• Summary: Volume 1. Microbial processes. Volume 2. 
Fermentation technology. Contents: 1. Introduction. 2. Soy 
sauce. 3. Miso. 4. Hamanatto. 5. Sufu [fermented tofu]. 6. 
Tempeh. 7. Ang-kak (red rice, used as a color agent). 8. 
Absence of mycotoxins in fermented foods. 9. Conclusions.
 For each food is given: General description, method of 
preparation, composition [chemical / nutritional]. In addition 
for tempeh is given: Tempeh-like products, biochemistry 
and physiology of Rhizopus oligosporus, changes occurring 
during fermentation, nutritional value.
 “Soy sauce “is known as chiang-yu on China, shoyu 
in Japan, kecap in Indonesia, kanjang in Korea, toyo in the 
Philippines, and see-iew in Thailand. In the Western World 
the product is often referred to as soy sauce.” Japan is the 
leader worldwide in sauce production; it has the largest 
fermentation plant and uses the most advanced technology.
 Hamanatto: Products similar to Japan’s hamanatto are 
known as tou-shih in China, tao-si in the Philippines, and 
tao-tjo [sic] in the East Indies [Indonesia]. A typical process 
for making hamanatto in Japan, based on information 
supplied by Dr. T. Kaneko of Nagoya Univ., Japan, is as 
follows: Wash soybeans, then soak, steam until soft, drain, 
and cool. Mix with parched wheat fl our in the ratio of 2 
parts soybeans to 1 part fl our. Inoculate the soybeans with 
a short- or medium-stalked strain of Aspergillus oryzae. 
Incubate for 1-2 days until the beans are covered with a 
fragrant mycelium and have become soybean koji. Pack the 
soybeans in a container [wooden keg] with (for example) 
2.5 kg soybean koji, 650 gm salt, 3.6 liters water and some 
freshly sliced gingerroot. Cover the container tightly and age 
under pressure for 6-12 months. Remove beans from liquid 
and dry them in the sun to give hamanatto. The composition 

of the brine may differ among manufacturers.; thus the 
fi nished hamanatto differs somewhat in taste and appearance. 
“Japanese hamanatto is rather soft, having a high moisture 
content. Chinese tou-shih has a much lower moisture 
content... and therefore is not so soft. Tao-tjo tends to have a 
sweet taste because sugar is often added to the brine.”
 Shoyu in Japan: Although there are more than 4,000 
shoyu makers in Japan, the largest 4-5 companies produce 
about 50% of the total.
 Note: A wide variety of dairy cheeses, especially those 
of French origin, are made with surface mold growth. 
Typical varieties are Camembert, Coulommiers, and Brie. 
Address: Northern Regional Research Center, Peoria, 
Illinois.

1141. Yamaguchi, Momoo; Kojima, Setsuko. eds. 1979. Wa-
Ei Nihon bunka jiten [A cultural dictionary of Japan]. Tokyo: 
Japan Times. vii + 408 p. See p. 108. 19 cm. [Eng; jap]
• Summary: A very useful book with excellent defi nitions of 
Japanese words in English. It is divided into nine parts; No. 2 
is titled “dietary habits” (p. 79-131). Each defi nition has four 
parts: (1) The word is written in romanized English, with 
diacritical marks and a hyphen in compound words. (2) The 
word is written in characters. (3) A long defi nition is given 
in English. (4) Related words and “see also” words are given 
(romanized) and key words in the defi nition are defi ned in 
Japanese (Chinese characters).
 Words only distantly related to soy are preceded below 
by an asterisk. Soy-related words: abekawa-mochi (with 
“sweetened yellow soybean powder–kinako”), abura-
age (fried soybean curd), aemono, age-dama, age-dashi 
(“soybean curd fried lightly without a tenpura batter”), Aji-
no-moto (“a popular brand of monosodium glutamate”), 
ama-zake, * an (sweet bean jam = azuki-an; Can be strained 
{koshi-an} or mashed {tsubushi-an}), dengaku-tofu, 
doburoku, eda-mame, fu (“dried, bread-like pieces of wheat 
gluten”), fucha-ryori (“Chinese-style vegetarian dishes 
served in some Japanese temples of Chinese origin”), gan-
modoki, goma-ae, goma-shio (widely used with sekihan), 
hiya-yakko, inari-zushi, isobe-maki (with mochi, soy sauce 
and nori), kara-age, kashiwa-mochi (stuffed with sweet 
[azuki] bean paste), kina-ko (“yellowish soybean powder”), 
kishimen (seasoned with soy sauce and topped with a few 
pieces of fried bean curd), kitsune udon (seasoned with soy 
sauce and topped with a few pieces of fried bean curd), koji, 
koya-dofu, * kuzu-manju (a ball of sweet redbean paste 
{azuki-an} with a covering of kuzu starch), kuzu-mochi 
(with kinako), masu (a small square measuring box, usually 
made of Japanese cypress {hinoki}. The three sizes measure 
0.18, 0.9 and 1.8 liters. It is constructed by dovetailing, 
without the use of nails or adhesive. It is used for measuring 
soybeans, cereal grains, or for drinking saké), miso, miso-
shiru, miso-zuke, * mochi, nabe-mono (often contain tofu; 
examples are sukiyaki, yose-nabe, and mizu-taki), nama-
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gashi (traditional Japanese confections made with beans 
and/or glutinous rice, cooked but not baked), natto, * nori (a 
dried sheet of laver, a seaweed), * oboro (related to sushi, not 
soy), oden, * ohagi (coated with sweet redbean paste {azuki-
an}), shiru-mono (the two basic types are clear soup and 
miso soup), * shiruko (sweet beanpaste soup with mochi; see 
zenzai), shojin-age, shojin-ryori, shoyu, suki-yaki, sukiyaki-
nabe, suri-bachi, suriko-gi [suri-kogi], sushi, sushi-ya, teri-
yaki, tofu, * ume-boshi (a Japanese pickled plum), wa-gashi 
(Japanese-style confectionery), wakame, warishita (soy 
sauce fl avored seasoning), washoku = nihon-ryori, yaki-dofu, 
yaki-mono, yakko-dofu, yu-dofu, * zenzai (“a thick kind of 
sweet redbean soup”).
 Page 24 defi nes hiragana (lit. fl at kana) as “The cursive 
form of kana script, one of the two sets of Japanese syllabary 
writing. Hira-gana is more commonly used than the other 
set called kata-kana. It is usually used for writing infl ectional 
endings and function words not represented by Chinese 
characters (kanji).” Address: Tokyo, Japan.

1142. 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.

1143. Shurtleff, William; Aoyagi, Akiko. 1980. Miso 
production: The book of miso volume II. Rev. 2nd ed. 
Lafayette, California: New-Age Foods Study Center 
(Renamed Soyfoods Center in Sept. 1980). 80 p. Jan. Illust. 
by Akiko Aoyagi Shurtleff. Index. 28 cm. [82 ref]

• Summary: This book describes how to start and run a 
commercial shop making miso on any of three scales. 
Contents: Introduction. 1. Setting up a traditional shop: Tools 
and ingredients. 2. Making red miso in a traditional shop. 
3. Making red miso in a semi-traditional shop. 4. Making 
Hatcho and Mellow white miso in semi-traditional shops. 
5. Making koji starter in a semi-traditional or modern shop. 
6. Making light yellow miso in a modern factory. Appendix 
A: Resources; People and institutions connected with miso 
production. Bibliography. Measures, weights & equivalents. 
The Soyfoods Center. Address: New-Age Foods Study 
Center, P.O. Box 234, Lafayette, California 94549.

1144. New-age Foods Study Center. 1980. Catalog of 
publications & materials by William Shurtleff & Akiko 
Aoyagi [mail order]. P.O. Box 234, Lafayette, CA 94549. 20 
panels. Feb. 20.
• Summary: This catalog, folded like a road map, is 
printed with brown and dark orange ink on white paper. 
The Japanese-style logo is waves and a moon in a circle. In 
addition to the many books and pamphlets in the previous 
catalog, the following have been added: Soyfoods: Protein 
source of the future... now (1 panel). Many quotations from 
book reviews. Books about world hunger (1 panel). New-
Age Foods Study Center (1 panel). About the authors (1 
panel, autobiographical). Photos show William Shurtleff & 
Akiko Aoyagi. Address: Lafayette, California. Phone: 415-
283-3161.

1145. 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.

1146. Belleme, Jan. 1980. Re: Studying miso-making with 
the Onozaki family in Yaita, Japan (Letter to the editor). In: 
Edward Esko and Wendy Esko. 1980. Macrobiotic Cooking 
for Everyone. Tokyo: Japan Publications, Inc. 272 p. See p. 
138-39. Nov.
• Summary: “John and I arrived in Tokyo late in October. 
After a few days there, we visited the Sendai Miso-Shoyu 
(Soy Sauce) Company and then went to Yaita (about halfway 
between Tokyo and Sendai) to meet our miso teacher. This 
experience has surpassed our wildest dreams. We are living 
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with this family in their 300-year old grass-roofed house in a 
very traditional part of rural Japan. This family has been on 
this land for over 500 years.
 “The miso shop is perfect for our study. It’s fairly small 
and very traditional–most of the work is done by hand, with 
the aid of just a few simple machines. The Onozakis make 
no compromises in terms of quality. They make a 1½ year 
kome [rice] miso aged in huge cedar vats held together with 
braided bamboo. This miso, very mellow, delicious, and 
unpasteurized, can be eaten every day without becoming 
tired of it. We work alongside the Onozakis 6½ days a 
week, so we have gotten a great deal of experience. For 
the whole month of March, Mr. Onozaki has put John in 
charge of making the koji, which is the most important and 
diffi cult part of making miso. He is to make all the decisions 
regarding temperature, seeding, and ventilation, so by the 
time we leave we should feel confi dent enough to do it on 
our own.
 “The family consists of a 78-year-old grandmother, her 
son and his wife, and three daughters. They are a very hard-
working, thoughtful, and humble family of samurai descent. 
The women in the area, and Mrs. Onozaki in particular, 
are just unbelievable. Mrs. Onozaki does the work of three 
people and doesn’t even know it. She (and most women 
around here) know everything they need to know, from 
childcare to gardening, cooking, pickling, natural remedies 
(both foods and herbs), sewing, fl ower-arranging, and 
keeping their husbands happy. I have so much to learn from 
her. I have never seen her angry, in fact she is usually smiling 
and has a great sense of humor.
 “Our schedule is intense. Before breakfast, I must wash 
our clothes in ice-cold mountain water (they have no hot 
running water), clean our room, and steam the rice. After a 
simply breakfast we begin work at 8:00. The work is hard 
and long and the conditions over the past 2½ months have 
been either extreme cold or extreme hot (cold in the shop, 
hot in the koji room). After work we have dinner, wash up, 
and retire to our room for a few hours of studying, writing, 
taking notes on what we learned during the day, etc.
 “For the past 2 months the average morning temperature 
in the house has been 0ºC (35ºF.). The only heat is provided 
by the kotatsu, or the small table with a built-in heating 
unit.”
 “The old people are our favorites–we love to listen to 
their stories. They’re incredibly strong and hard-working; 
many working well into their 70’s and even 80’s. For just 
one of several examples, there’s a 79-year old man working 
here now. He’s doing the plaster work on the Onozaki’s 
new storage building. Every morning he’s up at 6, eats 
breakfast, packs a light lunch and takes off on his 10-speed 
for the bitter-cold 5-mile ride to work. He works out there 
by himself all day, every day. I could go on and on about 
the old folks–there’s the 70 year-old barrel-maker who 
came to repair 3 of Mr. Onozaki’s miso vats; the 69 year-old 

‘traveling saleslady’ who walks from house to house with a 
huge pack of wares on her back; the 85 year-old man who 
came bicycling up on his day off to buy some miso; the 78 
year old grandmother we live with, etc., etc. They are such 
an inspiration to us.
 “We are the only foreigners living for miles around and 
the only Americans most of these people have ever talked to, 
so of course we attract a great deal of attention. Recently we 
have attracted the attention of the media. It all started when 
a local newspaper came to interview us and take our picture. 
This was followed by a magazine story, then Japan’s leading 
national newspaper, the Asahi, came. This resulted in one 
live radio interview, another magazine story and two fi fteen 
minute TV stories on 2 national networks. All of this interest 
took us very much by surprise. They are mostly interested in 
our views on American foods as opposed to traditional foods, 
our ideas on Japanese tradition, and the relationship between 
food, health, and tradition. So, as you can see, this has been a 
most rewarding experience...” Address: Yaita, Japan.

1147. Hall, David. 1980. Chinese soy sauce and Wing Nien 
Soy Sauce Mfg. Co. (Interview). SoyaScan Notes. April 17. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Shurtleff visited David at the Wing Nien plant. 
David’s light soy sauce is fermented at room temperature for 
an average of 9 months (range 6-12 months); at this time the 
color is pale amber. Why is it not the same color as tamari? 
David says that to Chinese thick and dark soy sauce connotes 
low quality since makers add brine to the residue remaining 
after the fi rst drawing off of light soy sauce, and referment 
once or twice more for 6-9 months each time. The soy sauce 
gets darker each time. To get dark soy, David just adds 
molasses to light soy. He sells it for less that light soy sauce 
even though it costs him more to make.
 “Hoisin” is pronounced like it is written. The characters 
are sea + a kind of fi sh + jiang. It is sometimes made from 
the residue remaining after the fi rst drawing off of light soy 
sauce. This residue is lightly pressed, ground to a smooth 
paste, then mixed (at Wing Nien) with the following in order 
of predominance: soybeans, sugar, water, salt, fl our, wine 
vinegar, garlic, chili, spices, artifi cial color, and 0.1% sodium 
benzoate. It is jet black, creamy smooth, and very sweet. 
Sold in a 14-ounce bottle. Hoisin sauce is typically used with 
Peking Duck, Mu Shu Pork (served in pancakes), Chinese-
style spareribs, or barbecued pork. Brush it on the meat while 
cooking or mix with ½ part soy sauce.
 Notes to accompany fl ow chart of Wing Nien Soy 
Sauce: The koji is made with 100 lb of whole dry soybeans 
and 5 lb wheat fl our. It is inoculated by mixing a Japanese 
koji starter (olive green) with the wheat fl our and dusting it 
over the soybeans. Incubate in wooden trays 1½ by 3 feet, 
each with a copper screen on the bottom–fi rst in one room 
at 90ºF, then in an adjoining room at a lower temperature 
for 2-3 days. Pre-mix the koji in a small fi berglass tank with 
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brine, then put it into 7,000 gallon fi berglass tanks. Agitate it 
with air from below for 15 minutes a day. After 9 months of 
fermentation, run into fl our sacks placed in 3½-foot diameter 
pressing tanks (each perforated inside with ½-inch diameter 
holes), and press overnight with 300-400 lb of stones atop 
each. David also mixes chemical [HVP] soy sauce; 70% of 
his business is fermented and 30% is chemical / HVP.
 HVP is a brown liquid, fairly dark in color, sold as a 
liquid concentrate. It has a pretty good fl avor but Akiko 
got a splitting headache after sipping it. It contains a high 
percentage of protein. Chemical soy sauce with good 
fl avor is that with a large amount of HVP concentrate. To 
distinguish HVP soy sauce from fermented, just read the 
label. Chemical soy sauce will read HVP, caramel, corn 
syrup, etc. Check at local Monty grocery store; transcribe a 
La Choy label.
 David sells most of his chemical soy sauce cheaply to 
the institutional market.
 Chinese warming their soy sauce in the sun is their 
equivalent of Japanese pasteurization in terms of aroma 
and color. In China, light soy sauce is good quality; dark is 
second rate.
 Chinese fermented soy sauce makers in the USA also 
exist in New York and Palo Alto; Wei Chuan will soon start 
in Los Angeles.
 Light Chinese soy sauce is amber, not brown. The 
ingredients in Wing Nien’s light Chinese soy sauce are 
water, soybeans, salt, wheat and less than 1/10 of 1% sodium 
benzoate.
 In Chinese soy sauce, wheat is used only as a starter for 
the fermentation–about 5% of the weight of dry soybeans. 
After the fi rst soy sauce (light) is drawn off, add brine, 
referment. and re-draw. Do this up to three times total. 
The Chinese re-use the residue (lees). An estimated of this 
residue is used to make the condiment / paste Min See Jiang 
[Mian Shi Jiang], a bean paste which is served on steamed 
fi sh with gingerroot and onion. After the third drawing off of 
the soy sauce, press the lees / residue with a heavy rock.
 Question: How exactly is Chinese soy sauce drawn off? 
See a description by A.K. Smith in the late 1940s. David is 
not sure. A woven bamboo basket is pressed into the jiang 
in an earthenware crock. The liquid soy sauce collects in the 
basket, then it is siphoned off.
 Sona in Los Angeles makes only chemical soy sauce, as 
does the Chinese company in Seattle [Washington].
 David’s output of fermented soy sauce is 20% light and 
80% dark. In China, the total output of soy sauce is about 
70% light and 30% dark.
 David thinks the best imported soy sauce is Tung Chung 
from Hong Kong. The “4 in 1 Co. makes fermented and HVP 
soy sauce. Chemical / HVP soy sauce usually contains more 
protein than fermented soy sauce; the specifi cations dictate 
that. The GSA (General Services Administration, which takes 
government bids) now has specifi cations for both fermented 

and non-fermented soy sauce.
 In the USA, retail sales of soy sauce imported from 
countries of Chinese heritage [Hong Kong, PRC / China, 
Taiwan, Singapore] are about even for light and dark. 
However foodservice institutions buy about three times as 
much light as dark. They use poor quality meat and add good 
seasoning.
 Of the soy sauce made in China / PRC, about twice as 
much light is sold compared to dark. Most imported dark soy 
sauce does not contain caramel.
 To cook with salted black beans (dow-si), grind them in 
a container with water and soy sauce, then add to a wok and 
use for stir frying. Address: 495 De Haro St., San Francisco, 
California 94107.

1148. 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 
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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 
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.

1149. Belleme, John. 1980. Making miso in Japan. GOMF 
News (Oroville, California). April. p. 2.
• Summary: This is a letter sent by John Belleme, the last 
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manager of the Oak Feed Store (a macrobiotic food shop 
at 3030 Grand Avenue, Coconut Grove, Florida), to Jim 
Kenney, current manager at Oak Feed. John and his wife, 
Jan, are presently in rural northern Japan studying miso 
making from a “traditional clan called the Onozaki.” John 
starts: “This is our 11th day at the Onozaki koji-ten. We’ve 
settled into a daily pattern now. Our schedule is very, very 
intense. However, like the Onozakis, we never seem to get 
tired. It is obvious to us already that the energy in this fi ne 
miso originates in our garden, is transformed in the kitchen 
and transmuted in our bodies. We then work this energy 
into the miso with our hands.” John then describes in detail 
how the miso is made by hand there. It is aged for about 18 
months. After 6 months, and again after 12 months the entire 
contents of the vat is turned upside down, by shoveling. 
“Mr. Onozaki gets up at 4 a.m. after sleeping no more than 
fi ve hours and I’ve never seen him a bit tired...” Address: 
Northern Japan [10 miles north of Yaita city, Tochigi 
prefecture].

1150. Product Name:  Brown Rice Miso.
Manufacturer’s Name:  Shin-Mei-Do Miso Co.
Manufacturer’s Address:  5 Wren Road, Denman Island, 
BC, Canada V0R 1T0.  Phone: 604-335-0253.
Date of Introduction:  1980 April.
Ingredients:  Brown rice koji (only a little bran removed), 
soybeans, sea salt, water.
Wt/Vol., Packaging, Price:  450 gm plastic tub.
New Product–Documentation:  Talk with Yasuo Yoshihara. 
1996. March 22. Their third miso, introduced in April 1980, 
was Brown Rice Miso. They put the brown rice through a 
rice polisher to remove a just little bit of the bran; this is 
necessary so the koji culture can grow. This miso is sold only 
to natural- and health food stores.

1151. Earle, Steve. 1980. Re: Tamari and other types of 
shoyu in Japan. Letter to William Shurtleff at Soyfoods 
Center, May 7. 5 p. Typed, with signature on letterhead. [2 
ref]
• Summary:  A long, excellent letter containing detailed 
answers to ten questions from Shurtleff about tamari in 
Japan.
 “Dear Bill, Thank you for your two recent letters of 
April 13th and 18th. I must apologize for the delay in reply, 
however various guests from overseas have kept me away 
from the offi ce.
 “All of your questions have been taken up with our 
technical staff, and in particular with our plant manager, Mr. 
Nakamura. The matters to do with the Kikkoman lab tests 
are the most urgent, however I will choose to address them 
separately. The following pertains to your questions of April 
13th.
 “You may want to cross-reference some of this 
information with Kikkoman or other suppliers. I respect your 

right, and would even encourage, you to do so, however I 
would ask that in doing so you do not show or pass on our 
letters, either in original or copy. I would like to ask this of 
you as a personal favor.
 “1. Ref your questions 1, 2, & 3: I am enclosing a 
copy of the most recent Japan Agricultural Standard (JAS) 
schedule as it pertains to Shoyu. In addressing the JAS 
schedule it is a good idea to remember that these standards 
are subject to the political infl uence of the major shoyu 
manufacturers (most notably Kikkoman). Note for example 
that the `total nitrogen` requirements for the different grades 
(‘tokkyu’, ‘jokyu’, and ‘hyojun’) are more stringent for 
‘tamari-shoyu` than for `koikuchi-shoyu`.
 “As the Shoyu industry is a good bit larger than the 
Tamari industry Tamari is classifi ed as a Shoyu (‘tamari-
shoyu`), whereas from a historical perspective it should 
obviously be the other way around.
 “The fi ve offi cial classes of shoyu are, as you say, 
`koikuchi-shoyu`, ‘usukuchi-shoyu`, ‘tamari-shoyu`, 
‘saishikomi-shoyu`, and ‘shiro-shoyu`. Each of these are 
graded ‘tokkyu’, ‘jokyu’, or ‘hyojun’ according to total 
nitrogen, organic constituent (‘ekisu’), alcohol, color, and 
other criteria.
 “A recent addition to this schedule is a grading above 
‘tokkyu’ which is called ‘tokusen’ and requires a nitrogen 
content of 1.65% for koikuchi and 1.76% for tamari-shoyu.
 “As mentioned above, the nitrogen and ekisu criteria 
for tamari-shoyu are consistently higher than are those for 
koikuchi-shoyu, even though the two are often sold in the 
same market places.
 “There are no stipulations regarding proportions 
of soybeans to wheat in tamari-shoyu other than that 
the ingredient in the production of the koji should be 
predominantly soybeans. Mr. Nakamura says however that 
it is generally agreed within the industry that tamari-shoyu 
contains no more than 15-20% wheat. The JAS defi nitions 
are evidently not very strict or binding, as San-Jirushi has the 
option of calling its ‘Honjozo’ class product either tamari-
shoyu or koikuchi-shoyu.
 “Your defi nition of ‘tamari’ as being made entirely from 
soybeans and ‘tamari-shoyu’ being made with up to 20% 
wheat is essentially the same one that we have used in our 
marketing through San-Jirushi International to distinguish 
between the two classes of product. We ask you to bear 
in mind however that same defi nitions are not necessarily 
subscribed to in Japan: All tamari is classifi ed as ‘tamari-
shoyu,’ and a product containing a small proportion of wheat 
may be referred to as tamari.
 “One further distinction between tamari-shoyu and 
shoyu which should perhaps be made clear in your book is 
the purpose for using wheat in the respective products, aside 
from the proportions used, The koji in shoyu, as you know, is 
made loose (“bara-koji”) whereas the koji used in tamari and 
tamari-shoyu is made in extruded balls (“miso-dama”). while 
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the wheat used in shoyu is an essential ingredient to the koji 
and contributes signifi cantly to the fl avor and aroma of the 
fi nished product, the wheat in tamari-shoyu is used primarily 
to provide the gluten necessary to form the miso-dama when 
defatted soybeans are used. It makes a difference of less than 
half a percent in the carbohydrate content of the fi nished 
product and does not add signifi cantly to fl avor,
 “2. Ref your question no. 6: Our confl icting statements 
regarding salt content are indeed misleading. They are due to 
different criteria used in the U.S. and Japan; JAS stipulates 
that salt and other nutrients be measured in terms of grams 
per 100 ml while the FDA requires that they be stated in 
grams per 100 grams. 16% is the JAS fi gure and `3.3% is 
grams per 100 grams. Note likewise that Kikkoman Shoyu 
contains 17.5g salt by the Japanese method and 14g by the 
U.S. method.
 “3. Ref your questions 7 & 8: San-Jirushi currently 
produces about thirteen different soy sauce products. Many 
of these are for specialized industrial purposes (such as 
the rice-cracker industry) and others are sold under private 
label. The major products however are: ‘Kibiki’ (2 Chinese 
characters), ‘Sashimi-damari`, ‘Ryotei Tamari’ (4 Cc), 
‘Takujo-Shoyu’ (4 Cc), ‘Tokusen-Honjozo’ (5 Cc), ‘Honjozo’ 
(3 Cc), ‘Jokyu’ (2 Cc), and ‘Tei-En’ (2 Cc).
 “Of the above, ‘Ryotei-Tamari’ and ‘Takujo-Shoyu’ are 
registered product names that belong to San-Jirushi. ‘Kibiki’ 
and ‘Sashimi-damari’ are accepted generic terms within the 
industry. ‘Tokusen,’ ‘Honjozo,’ and ‘Jokyu` are all defi ned 
by JAS.
 “San-Jirushi produces about 8,000 kl of soy sauce per 
year, Approximately half of this is ‘Honjozo’ class. Another 
25% is ‘Tokusen’ class (9 sui), and the remaining 25% is 
divided between the other classes. ‘Kibiki’ class is sold 
predominantly to the rice-cracker industry,
 “I should also mention to you that San-Jirushi produces 
8,000 kt [kilotons] of miso per year. The majority of this 
is akadashi and mame miso, which means that we produce 
more soybean miso than any other single company (more for 
example than Marusan or Kakukyu).
 “4. Ref your question no, 4: The cylinder that stands 
in the center of the vat is commonly called “sashioke” (3 
Cc) or “do-oke” (2 Cc), The ones used at San-Jirushi are of 
barrel-like construction made from wooden staves and bound 
typically with bamboo, The top end is wider than the bottom 
end, so that the bottom end of one will fi t snugly into the top 
end of a second one, Ordinarily two sections joined this way 
are used in one vat.
 “The sashi-oke is stood in the vat when it is empty and 
the moromi is fi lled in around it. It is not actually perforated: 
There are notches in the bottom end which make mousehole-
like openings when faced against the bottom of the vat,
 “There is a second kind not used here made from 
bamboo strapped together into a cylinder shape which does 
allow the liquid to seep in from the side.

 “San-Jirushi evidently prefers the wooden type as it 
keeps all of the liquid circulating from bottom to top.
 “Liquid is scooped from the sashi-oke with long-handled 
ladles and poured on top of the vat (ordinarily over the 
stones resting on top), This operation is called “Kakuhan” (2 
Cc) and is performed ideally twice a day during the fi rst two 
months of fermentation. Thereafter it is reduced to once a 
day, or once every several days as is judged necessary by the 
attendant. Kakuhan is necessary in order to keep the moromi 
(“miso” [mash]) moist at the top, as well as the bottom, of 
the vat.
 “5. Ref your question no, 11: The answer to your 
questions regarding the addition of salt-water during the 
‘assaku’ procedure is an emphatic No: San-Jirushi does 
not wash the press cake with salt-water or add salt-water 
at any time during the pressing procedure as it is felt that 
this is detrimental to the quality of the product, It may be a 
common practice among other manufacturers however.
 “6. Ref your question no 5: The name ‘tamari’ does not 
seem to have appeared until the Kamakura era, The records 
we referred to are the ones from the Nara period mentioning 
‘hishio’, notably (8 Cc) Todaiji Shosoin Monsho. It has 
been interpreted from these writings, and particularly the 
characters used in naming the different forms of hishio, 
that the original type of grain hishio (2 Cc) which came 
from China was made entirely from soybeans, and that the 
liquid from it, or else a moromi-like form of it, was used as 
a seasoning. The Todaiji Shosoin Monsho was written in the 
fi rst half of the 8th century, so perhaps our statement should 
have read ‘8th century’ instead of ‘7th.’ I have been told 
however that there is earlier mention of hishio–maybe you 
know if this is so.” Continued. Address: San-Jirushi Corp., 
1-chome, Meisei-dori, Kuwana, Mie 511, Japan. Phone: 
(0594) 22-3333.

1152. Product Name:  Living Tempeh Starter [Kit Size 
15 x 60 mm Petri dish, or Professional Size 15 x 100 mm 
Petri dish], Koji Starter for Miso (40 gm) [Light Rice, Red 
Rice, Barley, or Soybean Koji], Shoyu Koji Starter (60 gm), 
Natural Nigari (Tofu Coagulant).
Manufacturer’s Name:  GEM Cultures.
Manufacturer’s Address:  30301 Sherwood Rd., Fort 
Bragg, CA 95437.  Phone: 707-964-2922.
Date of Introduction:  1980 June.
New Product–Documentation:  Article and ad in Soyfoods. 
1980. Summer. p. 4-5. “New Source of Tempeh Starter.” 
“Gordon McBride, PhD, former manager of the Living 
Culture Department at Ann Arbor Biological Center [Inc. in 
Michigan], and his wife, Betty Stechmeyer, B.S., announced 
the formation of GEM Cultures, which will provide high-
quality tempeh starter cultures at reasonable prices.”
 Letter and catalog from GEM Cultures to Tempeh 
producers. 1980. July. Offers a free sample of professional 
size Living Tempeh Starter (a pure culture of Rhizopus 



KOJI (300 BCE to 2021)   440

© Copyright Soyinfo Center 2021

oligosporus).
 Shurtleff & Aoyagi. 1985. History of Tempeh. p. 55. 
This starter, sold live, was grown on agar in petri dishes.
 Letter from Betty L. Stechmeyer of GEM Cultures. 
1991. Oct. 18. These four basic products were introduced 
in June 1980. For a while, they tried to import commercial 
shoyu and miso cultures from Nihon Jozo Kogyo but it never 
worked, so they ended up ordering via Mitoku.

1153. Leviton, Richard. 1980. Nurturing the craft of miso 
making: The Ohio Miso Company. The discipline of miso 
making takes root in America in the country’s fi rst Caucasian 
shop. Soyfoods 1(3):26-31, 63-68. Summer. [6 ref]
• Summary: The best article seen to date on this new miso 
company, which opened on 13 March 1979. Leviton gives 
a detailed, step by step, description of their process for 
making koji and miso by hand. Photos show: (1) A wooden 
paddle. (2) Thom Leonard examining steamed short-grain 
brown rice in the stainless steel steamer. (3) After the koji 
trays are scrubbed, the koji crib is lined with thick cloth. (4) 
After the cooked rice is inoculated and sifted, Thom ladles it 
into the crib. (5) After the rice koji has incubated for a day, 
Thom stirs it with a wooden paddle in its crib. (6) Thom 
ladles the half-fi nished koji into koji trays. (7) Thom stacks 
the fi lled koji trays in the koji incubation room, where the 
koji will fi nish. (8) Thom, wearing a mouth mask, inspects 
the fi nished koji. (9) Cooked soybeans are ground by a 
Hobart meat grinder into spaghetti-like strands, which are 
run into plastic buckets. (10) Thom mixes koji, salt, and 
liquid in a mixing trough. (11) He empties the mixed miso 
ingredients into 350 gallon wooden vats to ferment and age 
for a year or two. Thom buys the unassembled 300-gallon 
cedar vats, which are designed and cut to order, from the 
Arrow Tank Company (16 Barret Street, Buffalo, New York, 
14125) for approximately $500 each. Thom has already 
made over 30,000 lb of miso, but he is 
unable to enjoy it. “I have such a yang 
constitution,” he says, “that I can’t 
handle much salt.”
 Dick Kluding operates the Good 
Earth Natural Foods store in nearby 
Norwalk, Ohio. He and Thom met for the 
fi rst time early in September 1978, and 
by the last week in October they were 
building the miso shop on Dick’s land.
 Editor’s note at end of article: 
“Since this article was written, Thom 
Leonard left Monroeville for Conway, 
Massachusetts. He and Christian Elwell 
will re-establish the Ohio Miso Company 
on Mr. Elwell’s farm in Conway. Richard 
Kluding, who assumed full-time miso-
making responsibilities following 
Thom’s departure, will complete the 

miso season and then turn the business over–literally... 
everything except the building, to Mr. Elwell, new principal 
owner, and Thom Leonard, miso maker and consultant. 
Elwell and Leonard expect to have their new miso shop 
completed by autumn [1980] and begin miso production 
again in early winter.” Address: Colrain, Massachusetts.

1154. Shurtleff, William; Aoyagi, Akiko. 1980. In search of 
the real tamari. Soyfoods 1(3):20-25. Summer.
• Summary:  An in-depth study of tamari soy sauce, based 
on a trip by W. Shurtleff to the San Jirushi plant that 
makes tamari in Kuwana, Japan, on 5 July 1977. Contents: 
What is tamari? History of misuse of the term “tamari” by 
macrobiotics. Comparison with shoyu (Ingredients. Flavor, 
consistency, color, and aroma. A regional food. Japan’s 
earliest soy sauce). The fi ve varieties and three grades of 
tamari. How tamari is made at San Jirushi. How to make 
tamari at home.
 “For each of the fi ve varieties of shoyu [see table 1] 
the Japanese Agricultural Standards (JAS) recognize three 
grades: Special Grade (Tokkyu, which comprised 53% of all 
shoyu in 1976 and which can consist of only high quality 
fermented shoyu unmixed with any chemical [HVP] shoyu); 
Upper Grade (Jokyu, comprising 26%); and Standard Grade 
(Hyojun, comprising 13%). Each grade is determined by 
overall quality, total nitrogen content, soluble solids other 
than sodium chloride, and color. Some producers also make 
a special grade, higher than the others, called Tokusen, or 
Special Select; it has no legal identity.”
 Table 1, titled “Varieties, composition, and production of 
Japanese shoyu,” (from Fukushima 1981, p. 347) gives basic 
statistics concerning the following fi ve varieties: koikuchi, 
usukuchi, tamari, shiro, and saishikomi. For each, it gives the 
English name, Japanese name, Bé [Baumé; specifi c gravity 
/ relative density], percentage of sodium chloride (weight 
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/ volume), percentage of total nitrogen (weight / volume), 
percentage of reducing sugar (weight / volume), percentage 
of alcohol (volume / volume), pH, color, and percentage of 
total annual shoyu production in Japan.
 Sanjirushi makes at least four different consistencies of 
tamari: (1) Sashimi tamari (roku-sui) which is delectably rich 
and thick; (2) Cuisine tamari (ryotei-damari) is especially 
prized as an all-purpose seasoning for cooking; (3) Tabletop 
tamari shoyu (kibiki-damari; Kyu-sui) is meant to be used 
both in the kitchen and at the table, quite like shoyu. It is 
made from 85% soybeans and 15% cracked roasted wheat; 
(4) Regular tamari shoyu (jusan-sui) is the most popular 
type of tamari product in Japan. It is made using the same 
proportion of ingredients as Tabletop Tamari except that 13 
parts of water are used for every 10 parts of soy and wheat.
 Color photos (taken by Shurtleff and used by Akiko 
Aoyagi as the basis for 3 illustrations in the article) show: (1) 
The automated soybean koji chamber. (2) The liquid tamari 
being pressed from the mature moromi (mash) in strong bags 
by a hydraulic press. (3) A roomful of tamari vats, in which 
the moromi is aging. (4) A man standing on a board placed 
across the rim of a vat ladling liquid tamari into a fl oating 
keg. (5) A man stirring a vat fi lled with liquid tamari. (6) 
Five bottles of tamari behind tasting dishes. Address: New-
Age Foods Study Center, Lafayette, California.

1155. Shurtleff, William; Aoyagi, Akiko. 1980. Das Miso-
Buch: Nahrung fuer alle. Band 1 [The book of miso: Food 
for mankind. Vol. 1]. Soyen, West Germany: Ahorn Verlag. 
266 p. July. Illust. by Akiko Aoyagi Shurtleff. Index. 23 cm. 
A co-production of Ost-West Bund e.V. and Ahorn Verlag. 
Translated from English by Rainer Bosch and Gudrun Klein. 
[43 ref. Ger]
• Summary:  Contents: What is miso? Foreword. 
Acknowledgments. Part I. Miso: Nutritional value and 
varieties. 1. Soybeans, protein and the world food crisis. 
2. Miso as a food. 3. The miracle of fermentation. 4. The 
varieties of miso.
 Part II. Cooking with Miso (400 recipes). 5. Getting 
started–principles, kitchen utensils, preparation. 6. Recipes 
from East and West. Part III. The Preparation of Miso.
 Part III. The production of miso. 7. Making miso at 
home and in communities. 8. Japanese farmhouse miso. 9. 
The traditional miso shop. 10. The modern miso factory. 
Appendixes: A. The history of chiang, miso, and shoyu, 
and their historical signifi cance. B. The chemistry and 
microbiology of miso fermentation. C. Miso additives. D. 
Miso with seafoods, chicken, and meat. E. When you want 
to study miso in Japan. F. People and institutions worldwide 
connected with miso. G. Natural food stores in German-
speaking countries. Bibliography. Glossary. About the 
authors and their work (autobiographical).
 Published in both hardcover and paperback editions. 
Address: New-Age Foods Study Center, P.O. Box 234, 

Lafayette, California 94549.

1156. 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, 
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.

1157. 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, 
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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.

1158. Hesseltine, C.W.; Wang, Hwa L. 1980. Fermented 
foods. Food Trade Review 50(9):473-79. Sept.; 50(10):543-
45. Oct. [4 ref]
• Summary: Discusses shoyu, tempeh, wheat soya tempeh, 
sufu, natto, koji, miso, ragi, and soy yogurt. Address: USDA 
NRRC, Peoria, Illinois.

1159. Business Trend Analysts, Inc. 1980. The health and 
natural food market: An analysis of current performance 
& future prospects. Dix Hills, New York. viii + 234 p. Oct. 
No index. 28 cm. Spiral bound. Project director: Amadee 
Bender. [9 ref]
• Summary: Section 12 (p. 85-113) of this study is titled 
“Soyfoods & Other Soy Products.” It consists largely of 
statistics compiled by the Soyfoods Center and Soycrafters 
Association of North America. On pages 95-110 is published, 
without permission, complete lists of all U.S. tofu shops, 
tempeh shops, and miso and koji manufacturers from books 
copyrighted by Shurtleff and Aoyagi. Acknowledgement 
of the source of all this information is given only at the 
bottom of tables, on the last page of the plagiarized list of 
manufacturers, and in Appendix 6, page 234. No permission 
was obtained from the Soyfoods Center to use any of this 
material.
 On page 113 is a table on U.S. lecithin production 
from 1976 to 1979, based partly on U.S. Census fi gures. 
Production averaged about 60 million lb/year, worth $19 to 

$23 million. The estimated percentage consumed for health 
purposes rose from a estimated 2.5% worth $500,000 in 
1976 to an estimated 5.5% worth $1.3 million in 1979.
 Page 232 lists the largest health food wholesalers in 
the USA: Balanced Foods Inc. (Ridgefi eld, New Jersey), 
Landstrom Distributing (San Francisco, California), 
Erewhon, Inc. (Cambridge, Massachusetts), Health Foods 
Inc. (Des Plaines, Illinois), Kahan & Lessin Co. (Compton, 
California), Nature’s Best (Torrance, California), and Tree of 
Life Inc. (St. Augustine, Florida). Address: Dix Hills, New 
York.

1160. 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.

1161. 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%.
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 “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).

1162. Esko, Edward; Esko, Wendy. 1980. Macrobiotic 
cooking for everyone. Tokyo: Japan Publications, Inc. 272 
p. Nov. Foreword by William Tara, Director, Community 
Health Foundation, London, England. 26 cm. [50 ref]
• Summary: The authors studied in Japan (mostly Kyoto), 
from Sept. 1978 to May 1979, at which time they returned 
to Boston. In the summer of 1979 “more than 100 delegates 
from various regional centers throughout the United States 
and Canada met in Boston for the fi rst North American 
Congress of Macrobiotics.” Part I of this book discusses 
the theory of macrobiotics and Part II gives recipes. 
Unfortunately, the book has no index, and the bibliography 
gives no years of publication. There are chapters on: Seitan, 
fu, and noodles (incl. soba), and Sea vegetables.
 Soy-related recipes include: Brown rice and soybeans 
(p. 90). Miso soft rice (p. 96). Somen with deep-fried tofu (p. 
118). Kenchin soup (with deep-fried tofu cubes and tamari, 
p. 130). Okara soup (p. 132). Miso soups (p. 137-143; 12 
recipes are given plus a long letter from Jan Belleme, about 
how she and her husband, John, who arrived in Japan in late 
October 1979, are now living with the Onozaki family and 
studying miso-making there–p. 138-39). Sauteed cucumbers 
and miso (p. 154). Boiled cabbage, sweet corn, and tofu (p. 
155). Udon-vegetable bane (with deep-fried tofu, p. 159). 
Steamed kale and tofu (p. 161). How to make sprouts (incl. 
soybean sprouts, p. 177).
 Chapter 5 is titled “Bean dishes, including tofu and 
natto.” It states (p. 178-79, without citing the source) that 
“In China and Japan there is a proverb, ‘A man who eats too 
many beans becomes a fool.’... Lima beans and soybeans are 
both very yin, and require thorough chewing. They should be 
eaten only on occasion and in small quantities... Kombu can 
be placed on the bottom of the pot when cooking chickpeas, 
soybeans, lima beans or kidney, pinto and navy beans. I 
have found that kombu defi nitely improves their fl avor, and 
because of its high mineral content, creates a very balanced 
dish.” To pressure cook soybeans so that they do not clog 
the steam escape valve, fi rst boil them for 30 minutes. Skim 
the foam off the top as it rises, and when no more foam 
rises to the surface you may place them in a pressure cooker 
and continue cooking until done. Recipes include: Japanese 
black beans (black soybeans). Soybeans with kombu and 
burdock. Soybeans with lotus root and salmon. Following a 
long discussion of tofu, Homemade tofu. Tofu with scallions. 
Tofu with bonito fl ake broth. Baked tofu with miso/lemon 
sauce. Broiled tofu. Tofu loaf. Steamed tofu rolls. Deep-fried 
tofu cakes. Aburage (Age or deep-fried tofu). Stuffed age 
pouches. Okara. Okara croquettes. Sautéed natto. Natto rice 
or noodles. Natto tempura. Dried natto.

 Note 1 This is the earliest English-language document 
seen (April 2013) that uses the term “broiled tofu” to refer to 
grilled tofu.
 Page 192: “Cooking with Sea Vegetables: For centuries, 
people around the world who lived near the salty oceans 
and seas have harvested kelp and other sea vegetables to use 
in their cooking. For instance, in America a number of the 
Indian tribes...
 Hijiki with soybeans (p. 193). Hijiki and deep-fried 
tofu (p. 194). Tempuraed tofu-nori rolls (p. 198). Koi-koku 
(Carp miso soup, p. 220). Daikon and tamari. Scallion 
miso. Green peppers and miso (p. 224). Miso condiments 
(p. 226). Tamari. Moromi (p. 227). Rutabaga-tamari pickles 
(p. 233). Quick miso pickles (p. 234). Tofu tamari dressing 
(p. 236). Tofu-sesame dressing. Shiro-miso-tofu dressing. 
Miso dressing (p. 237). Tamari-lemon dressing. Tamari-rice 
vinegar dressing. Miso-tahini dressing (p. 238). Miso-rice 
vinegar dressing. Miso walnut dressing. Miso-tahini spread. 
Sesame miso spread. Miso-nut spread (p. 239). Lentil-miso 
spread. Lima bean miso spread (p. 240). Tofu dip (p. 243). 
Amazake (p. 247-48). Clear broth soup with tofu & scallions 
(p. 253). The glossary lists many soy products plus azuki 
beans, sea vegetables (many types), gluten, koji, kuzu, 
mochi, natto, nigari, okara, seitan, tekka, tempeh, umeboshi, 
unohana (okara), and yuba.
 Macrobiotic periodicals include: East West Journal 
(Brookline, Massachusetts). Kushi Institute Study Guide 
and Kushi Inst. Newsletter (Brookline, MA). The Order of 
the Universe (East West Foundation, Brookline, MA). The 
Macrobiotic Review (East West Foundation, Baltimore, 
Maryland). Spiral (Community Health Foundation, London). 
Le Compas (Paris). Note: The date each periodical began 
publication is not given.
 The lengthy section on seitan (p. 110-13) gives a 
detailed recipe for making seitan at home using the short 
method and 3½ lb hard spring wheat fl our or hard red winter 
wheat fl our. The broth is made with kombu and tamari. 
Seitan recipes include: Seitan stew. Seitan fried rice. Stuffed 
mushrooms (with sauce). Stuffed squash or Hokkaido 
pumpkin. Address: Boston, Massachusetts.

1163. 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.
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 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 
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.

1164. 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.

1165. Soriano, M.R.; Navarro, N.S.; Parel, S.O. 1980. Solid 
substrate food fermentation technology in the Philippines. 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. 198-223. 29 cm. [45 
ref]
• Summary: This paper gives a brief history of the 
development of food fermentation technology in the 
Philippines, including fermented soy products such as toyo 
(soy sauce), tausi (or tao-si [fermented black soybeans], 
called “taoushih” by the Chinese and “tao tjo” [sic] by 
the East Indians), tahuri (fermented tofu, sufu, or Chinese 
cheese. Cubes of tofu are inoculated with an Actinomucor 
mold; angkak is often used to impart a red color), and miso 
(called chiang in China). A related product is angkak, or “red 
rice,” made by fermenting rice with the red mold Monascus 
purpureus Went for coloring and fl avoring. The science of 

fermentation can be said to have dawned in the mid-1800s 
when Louis Pasteur discovered that every fermentation 
process was associated with a corresponding organism. 
Before World War II the use of microorganisms for the 
processing of foods was an unexplained fi eld of study in the 
Philippines. The four pioneering studies from 1934 to 1937 
included one by Yenko and Baens in 1940 the use of rice as 
a source of carbohydrate in the production of soy sauce. The 
fi rst scientifi c investigation (1934, with nata) was done in the 
University of the Philippines, College of Agriculture in Los 
Baños, Laguna, and the last three studies were pursued in 
the former Bureau of Science, now the National Institute of 
Science & Technology (NIST).
 There are no local written reports or scientifi c 
investigations of tausi, tahuri, or miso. Their manufacture 
is dominated by Chinese in the Philippines. Much attention, 
however, has been given to the production of soy sauce 
(toyo). Reviews of studies conducted in the Philippines have 
been given by Soriano (1975) and Soriano and Pardo (1977). 
Work is presently being done at NIST on the replacement 
of soy beans with local beans, and wheat with rice, cassava 
or banana fl our in the production of soy sauce. Address: 
National Inst. of Science and Nutrition, Manila.

1166. Tang, Charles Chang Chiu. 1980. Studies of solid 
substrate fermentation in Singapore. 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. 225-233. [5 ref]
• Summary: Many of Singapore’s fermented foods are 
traditional indigenous foods. These include: (1) Fermented 
soya beans used in the koji to make soya sauce. (2) 
Fermented whole soya beans, which are preserved in brine 
(fermented black soybeans) or made into a paste (like 
Chinese soybean jiang). (3) Fermented cubes of tofu.
 Of these fermented food products, only the fermentation 
process for making soya sauce has been studied at length 
by the National University of Singapore and the Singapore 
Institute of Standards and Industrial Research. Their fi ndings 
of improved Aspergillus mutants for the production of 
better quality soya sauce have been reported at a previous 
ASEAN Workshop on Soya Sauce Manufacturing technique 
(1978 Singapore). “The Department of Scientifi c Services 
has analysed samples of fermented ‘Tofu,’ soya beans, 
soya sauce and shrimp paste and found that afl atoxins were 
absent in these fermented products.” Address: PhD, Dep. of 
Scientifi c, Outram Road, Singapore 0316.

1167. Ten, Sew Keoh; Ho, Coy Choke. 1980. 
Characterization of Aspergillus from the koji phase of soy 
sauce fermentation in the ASEAN region. 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. 326-39. [11 ref]
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• Summary: Some 178 strains of Aspergillus were 
isolated from the koji (solid substrate) phase of soy sauce 
fermentation from factories in West Malaysia. The authors 
separated these strains into two distinct morphological 
groups based on the color and ornamentation of the 
conidial heads. 90.5% of the isolates were identifi ed as 
belonging to the Aspergillus fl avus oryzae group and 9.5% 
as members of the Aspergillus wentii group. This grouping 
is based on the taxonomic key of Raper and Fennell (1965) 
and the mycological color chart of Raynor (1970). The 
characteristics of the two groups are shown in Table 1. 
Address: Dep. of Genetics and Cellular Biology, Univ. of 
Malaya, Kuala Lumpur, Malaysia.

1168. Soyfoods Center. 1980. Catalog: Publications & 
materials by William Shurtleff & Akiko Aoyagi [mail order]. 
P.O. Box 234, Lafayette, CA 94549. 20 panels. Dec. 8.
• Summary: On 17 Sept. 1980, the name of New-Age Foods 
Study Center was changed to Soyfoods Center. This catalog, 
folded like a road map, is printed with brown and light green 
ink on white paper. 12,500 copies were printed. Address: 
Lafayette, California. Phone: 415-283-3161.

1169. Fang, S.F. 1980. [The origin and development of 
alcoholic beverage fermentation with chu]. History of 
Science and Technology (China) 4:140. [Chi]*
• Summary: The fi rst written reference to chu was found 
in the Shu-Ching, written during the Chou dynasty (1121-
220 B.C.), which states that chu (grain koji) is essential 
for making chiu (alcoholic beverages). Of the early types 
of chu, the most widely used one was yellow (huang-chu), 
indicating perhaps that Aspergillus oryzae may have been 
cultured at that time. The yellow color was said to be so 
lovely that the Emperor’s yellow robes were known as chu-
yi. Initially chu was made in granular form (san-chu), but 
by the Han dynasty (205 B.C.–220 A.D.) it was being made 
as a cake (ping-chu). It was later found that the growth 
of Rhizopus and yeast species were more abundant than 
Aspergillus in ping-chu. Thus the so-called amylo process 
actually originated in China in the third century.
 The earliest written description of the method for 
preparing chu appeared in the Ch’i-min Yao-shu (early 6th 
century A.D.). It described three types of yellow chu: huang-
yi, huang-tcheng, and nu-chu. Yellow chu was widely used 
for alcohol fermentation and for fermented soyfoods. Fang 
then discusses 11 other types of chu, including hong-chu 
(red rice with Monascus). Address: Inst. of Microbiology, 
Academia Sinica, Beijing, China.

1170. Murakami, H. 1980. Koji-gaku. Nihon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) [Jap]*

1171. Muramoto, Noboru. 1980. Miso, and making koji. 
Asunaro News (Glen Ellen, California)

• Summary: On the unnumbered pages of this undated 
newsletter, section we read: “V. Miso–This month’s feature 
article is taken from Mr. Muramoto’s lecture-demonstration 
of the miso-making process. This is made available to the 
members who could not attend the Institute with the hope 
that they can be helped to make the foods covered in the 
lectures by themselves.” Describes the benefi ts of miso and 
lists the ingredients for making 80 lb of rice miso, using 18 
lb dry soybeans and 18 lb dry koji.
 “VI. Making koji,” gives detailed instructions, starting 
with 18 lb dry rice. Address: Asunaro Inst., 4600 Cavedale 
Rd., Glen Ellen, California. Phone: (707) 938-9846.

1172. Bhumiratana, Amaret. 1980. Traditional fermented 
foods in Thailand. In: 1980. Proceedings of the Oriental 
Fermented Foods. Food Industry Research and Development 
Institute, P.O. Box 246, Hsinchu, (300) Taiwan. iv + 229 p. 
See p. 58-70. [19 ref]
• Summary: Tao-jeow is Thai miso. Sufu is fermented tofu. 
The author uses the terms tao-nou and thuo-nao instead 
of thua-nao throughout; he even misspells it when citing 
Sundhagul 1970. It is sold as a paste or chips. Soy sauce 
(the Chinese type), soy paste and fermented soybean curd 
are commonly available throughout the country although 
they are more common in the Chinese community. Tao-nou, 
however, is the product which is popular in the northern part 
of the country. Flowcharts show the processes for producing 
soy sauce and tao jeow, tofu and sufu, and thuo-nao.
 Note: This is the earliest (and only) English-language 
document seen (Jan. 2012) that uses the term “tao-nou” or 
the term “thuo-nao” to refer to thua-nao. Address: Dep. of 
Microbiology, Faculty of Science, Mahidol Univ., Rama VI 
Rd., Bangkok 4, Thailand.

1173. Chan-Yap, Gloria. 1980. Hokkien Chinese borrowings 
in Tagalog. Canberra, Australia: Dept. of Linguistics, School 
of Pacifi c Studies, Australian National University. viii + 
155 + 10 p. Illust. 25 cm. Series: Monograph Publication of 
Philippine Linguistics, Series B. No. 71/ *
• Summary: Page 94 states “... preparation of food such as 
spices, seasoning and other food preservatives. Examples 
are angkak “red-coloured grains of rice used as colouring for 
food.”
 However in the actual word list, angkak is described as 
being made from red leaves, which is incorrect.
 The Tagalog word utaw meaning soybean (or perhaps 
black soybean) is derived from the Hokkien word otau 
(black + bean).
 The Tagalog word togu meaning bean sprouts (often 
soybean sprouts) is derived from the Hokkien word tauge 
(bean + sprout).
 The Tagalog word taho meaning tofu is derived from the 
Hokkien word tauhu (bean + curd).
 The Tagalog word tahure meaning fermented salted 
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soybean curd / tofu is derived from the Hokkien word tauhu 
(bean + curd).
 The Tagalog word tawsi meaning fermented black 
soybeans is derived from the Hokkien word tausi (bean + 
preserved).
 The Tagalog word tokwa / tokuwa meaning pressed tofu 
is derived from the Hokkien word taukua (bean + dried).
 The Tagalog word toyo meaning soy sauce is derived 
from the Hokkien word tauiu (bean + oil).

1174. Doi, Tadao; Takeshi, Morita; Chonan, Minoru. 1980. 
Hôyaku Nippo jisho [Vocabulary of the language of Japan]. 
Tokyo: Iwanami Shoten. xxxiv + 862 p. 27 cm. [Jap; Por]
• Summary: This is a Japanese-language translation of the 
original 1603 edition, Vocabulario da Lingua de Iapam, the 
second earliest dictionary of the Japanese language compiled 
by Europeans. Soy-related terms in this dictionary, which 
are translated from the original hard-to-read Portuguese into 
modern Japanese, are described in detail at the reference for 
the original 1603 dictionary, which see.
 In the Forward, the author notes that this is the 
entire translation of the Nagasaki edition of the Japanese 
Portuguese Dictionary. The original title is Vocabulario 
da Lingoa de Iapam com a declacaraçao em Portugues 
(Japanese dictionary with explanation in Portuguese), 
published in 1603 by the Japanese Society of Jesus (Nihon 
Iezuzu-kai). In 1604 a second dictionary was published, 
titled Arte da Lingoa de Iapam Composta Pello Padre Iaao 
Rodriguez (1604-1608).
 Christian priests traveled by boat to Japan to teach the 
Japanese Christianity. As a result, they left many historical 
documents. Francis Xavier fi rst arrived in Japan in 1549 
and only 54 years later his group published this remarkable 
Japanese dictionary. The year 1603 was also the year that 
Tokugawa Ieyasu became the shogun (Seiitaishogun, or 
highest ranking samurai), founding the Tokugawa Shogunate 
or Edo period. In Japanese history it was the turning point 
at which the country changed from the medieval period to 
the modern one. This dictionary is a very unique mirror 
which refl ects this period and is regarded as an important 
document that raises many questions in Japanese cultural 
history. The dictionary is indispensable in Japanese linguistic 
history since it contains many Japanese words of the period 
with explanations in Portuguese. In those days the Japanese 
had dictionaries that focused on Chinese characters (kanji) 
and simple dictionaries for waka and renka poems. This 
dictionary picked up a wide range of words from daily 
conversation, organizing and defi ning them in modern 
dictionary form. The original edition was stored in a secret 
place in Europe, inaccessible to Japanese, who therefore 
had to largely depend on a 19th century French translation 
by Leon Pajes. A rotogravure edition of the book stored at 
Oxford University entered Japan during the Taisho period 
(1912-1926) and was studied. Only recently was a facsimile 

copy of the original edition published, and it is being used 
increasingly.
 This dictionary was produced by the Japanese Society of 
Jesus [Jesuits] to further their goal of spreading Christianity. 
The 1603 dictionary was developed to help the priests 
understand dialects, lower-class speech, and the confessions 
of the local common people. The 1604 dictionary focused on 
the speech of the upper classes and more educated people. 
Thus the 1603 dictionary collected words the priests needed 
to understand, while the 1604 dictionary collected those that 
they wanted to use.

1175. Fessler, Stella Lau. 1980. Chinese meatless cooking. 
New York, NY and Scarborough, Ontario, Canada: New 
American Library. 298 p. Illust. by Janet Nelson. Index. 20 
cm.
• Summary: This vegetarian cookbook, which contains more 
than 180 recipes, demonstrates vividly how much Chinese 
vegetarian cookery depends on soyfoods–especially tofu 
(bean curd). The glossary includes excellent descriptions 
of bean curd–fermented red (nan-ru), bean curd–fermented 
white (tofu-ru), bean curd–pressed threads or noodles, bean 
curd sheets (tofu-pi [yuba]), bean curd sheets (er-ju), bean 
curd sheets–pressed or hundred-leaf (bai-yeh), bean curd 
sticks (folded bean curd sheets), brown bean paste or brown 
bean sauce, bean paste–Szechuan hot bean or spicy soy, 
bean sprouts–soy or yellow, fermented or salted black beans, 
Hoisin sauce, Oyster sauce (with soy), soy sauce, soy sauce–
light or thin.
 The chapter on soups stocks notes that soybeans or 
soybean sprouts have a delicate fl avor and are most suitable 
for making stock. Soy sprouts, which are much larger than 
mung bean sprouts, have a more chewy texture and a very 
sweet, delicate taste; they are often used to strengthen the 
fl avor of a dish (see recipe p. 90).
 Soy-related recipes (each with the name written in 
Chinese characters) include: Mixed pressed bean curd 
threads (p. 68). Spinach and deep-fried bean curd puff salad 
(p. 70). Soybean sprout salad (p. 73). Pressed bean curd salad 
(p. 76). Monks in a storm of wind and snow (Asparagus and 
bean curd salad, p. 82). Soybean sprout stock (p. 90). Deep-
fried bean curd and mung bean noodle soup (p. 93). Spinach 
and bean curd soup (p. 98). Seaweed and bean curd soup (p. 
99). Soybean soup (p. 100). Soybean with fried gluten soup 
(p. 101). Asparagus and bean curd soup (p. 106). Goddess of 
Mercy (Kuan-yin) soup (With bean curd and tiger lily bulbs, 
p. 112-13).
 One long chapter (p. 118-160) is titled “Bean curd 
dishes, mock meat dishes, and mock fi sh dishes.” It gives 
good defi nitions of and home-scale recipes for: Bean curd. 
Deep-fried bean curd puffs. Plain pressed bean curd cakes. 
Five-spice pressed bean curd cakes. Braised deep-fried bean 
curd puffs. Bean curd with oyster sauce (not vegetarian). 
Braised bean curd. Spicy bean curd. Steamed bean curd with 
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spicy bean paste sauce. Bean curd with tomatoes. Bean curd 
with fresh mushrooms. Cold bean curd. Stubborn stones’ 
obeisance (Fried bean curd with vegetables). Braised frozen 
bean curd with chives. Braised Fukien [Fujian] bean curd. 
Stir-fried Chinese chives with pressed bean curd. Stir-
fried pressed bean curd with carrots and bamboo shoots. 
Mock lion’s head (with fi ve-spice pressed bean curd). Stir-
fried green peppers with mock meat (pressed bean curd). 
Mock moo goo gai pan (Stir-fried pressed bean curd with 
vegetables). Mock roast duck (with dried bean curd sheets 
and soy sauce). Mock soy sauce chicken (with fresh or 
frozen hundred-leaf bean curd sheets). Mock velvet chicken 
(fried bean curd with egg whites). Spicy mock chicken (with 
mock soy sauce chicken). Mock ham (with dried bean curd 
sheets). Bock abalone (braised gluten balls). Mock mu-shu 
pork (with fi ve-spice pressed bean curd, shredded). Fried 
mock squab (with chopped pressed bean curd). Mock twice-
cooked pork (with fi ve spice pressed bean curd). Bean curd 
with thousand-year eggs.
 Other interesting recipes include: Wheat gluten 
(homemade mein jin or vegetable steak, p. 165-66; At 
Chinese grocery stores, wheat gluten is sold in various 
forms–fried, dried, steamed, boiled, canned, and frozen). 
Fried gluten balls. Boiled gluten. Lo Han vegetable dish 
(with fried wheat gluten balls, p. 169-70). Chinese mustard 
greens in black bean sauce (p. 173-74). Stir-fried leeks with 
bean curd (p. 186). Fresh soybeans stir-fried with fresh 
mushrooms (p. 187). Boiled fresh soybeans in their pods 
(p. 188). Bean sprouts stir fried with wheat gluten (p. 190). 
Stir-fried soybean sprouts with bean curd puffs (p. 191). 
Caulifl ower and bean curd sticks (p. 192). Winter melon with 
red fermented bean curd sauce (p. 195). Stir-fried asparagus 
with fermented bean curd (p. 197). Stir-fried lettuce with 
white fermented bean curd sauce (p. 198). Sweet and sour 
fried gluten and cabbage (p. 208). Two immortals in the 
apricot garden (fried gluten with vegetables and almonds, 
p. 209). Braised eggs with bean curd sticks (p. 213-14). 
Scrambled eggs with fermented bean curd (p. 214). Bean 
curd with salted eggs (p. 216-17). Wonton soup (with fresh 
bean curd, p. 233-34). Fried wontons (fi lled with fi ve-spice 
pressed bean curd, coarsely chopped). Soybean milk, sweet 
soybean milk, and salty soybean milk (p. 247-48). Deep-
fried crullers (yu chiao; sometimes served in hot soymilk, p. 
249-50). Noodles with spicy bean paste sauce (and fi ve-spice 
pressed bean curd, p. 258-59).
 Note 1. This is the earliest English-language document 
seen (Oct. 2011) that uses the term “red fermented bean 
curd” to refer to red fermented tofu.
 Note 2. This is the earliest English-language document 
seen (Oct. 2011) that uses the term “white fermented bean 
curd” to refer to regular white fermented tofu. Address: 
Cornell Univ., Ithaca, New York.

1176. 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.

1177. Iwamoto, H. 1980. General aspects of Japanese 
fermented foods. 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. 31-
45. Held 10-14 Dec. 1979 in Taipei, Taiwan. 15 tables. 2 fi gs.
• Summary:  The fermented foods indigenous to Japan 
which are made from protein-rich materials can be grouped 
into two types: the soybean group and the fi sh group. The 
former, which includes miso, shoyu, and natto, is the more 
popular and production is very large. The author presents an 
early history and genealogy of miso, shoyu, and natto based 
on the Japanese-language writings of Prof. K. Sakaguchi 
and Prof. M. Nakano. Shi [fermented black soybeans] were 
recently found in an ancient Chinese tomb of the 2nd century 
B.C. “The word shoyu or chiang-yu never appeared in any 
old Chinese manuscripts. Nevertheless I wonder if the origin 
of Japanese shoyu might be the Chinese chiang in the Ming 
dynasty or an earlier period. Anyhow, the question is still: 
When did the Chinese start making koji from a mixture of 
soybean and wheat? And when and where was fi ltration of 
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soybean chiang successfully commenced. As for the latter, it 
is quite possible that the fi ltration was started in Japan.”
 In 1977 the following amounts of fermented soyfoods 
were produced in Japan: miso 620,902 tonnes (using 190,000 
tonnes of whole soybeans and 1,579 tonnes of defatted 
soybean meal), shoyu 1,228,244 tonnes (using 11,788 tonnes 
of whole soybeans and 180,000 tonnes of defatted soybean 
meal), and natto 120,000 (using 71,000 tonnes of whole 
soybeans).
 Table 2 shows soybean production in Japan and the USA 
every 5 years from 1930 to 1978. Production in Japan was 
388,600 tonnes in 1930, 288,600 tonnes in 1935, 314,200 
tonnes in 1940, 170,400 tonnes in 1945, 446,900 tonnes 
in 1950, 507,100 tonnes in 1955 (a peak), 417,600 tonnes 
in 1960, 229,700 tonnes in 1965, 126,000 tonnes in 1970, 
125,600 tonnes in 1975, 109,500 tonnes in 1976 (a low), 
110,800 tonnes in 1977, 187,900 tonnes in 1978. The fi rst 
year for which imports are shown is 1970, when 3,243,790 
tonnes were imported, 91% of which from the USA. In 1978 
4,260,041 tonnes were imported, 97% from the USA.
 Table 6 shows miso production in Japan from 1967 
to 1976. Factory production grew from 535,000 tonnes in 
1967 to a peak of 650,000 tonnes in 1973, down slightly 
to 630,000 tonnes in 1976. Farmer (household) production 
decreased steadily from 207,000 tonnes in 1967 (39% of 
factory production and 26% of total production) to 67,000 
tonnes in 1976 (11% of factory production and 10% of 
total production). Total production and annual per capita 
consumption decreased from a peak of 789,000 tonnes in 
1967 (7.8 kg/capita) to a low of 697,000 tonnes in 1976 (6.5 
kg/capita).
 Table 7 shows the number and capacity of miso factories 
in Japan and their production in 1959, 1968, and 1977. 
The number of factories decreased dramatically during 
this 18-year period (to from 2,987 to 1,996), but the total 
amount of miso produced increased from 503,000 tonnes to 
621,000 tonnes, and the percentage of all miso made by large 
factories (those making 3,751 tonnes/year or more) rose from 
15% to 52%, while the percentage of all miso made by small 
factories (those making 1-375 tonnes/year) decreased from 
29% to 14%.
 Table 8 shows the materials used in making shoyu in 
Japan from 1968 to 1977. The amount of whole soybeans 
decreased from 15,000 tonnes to 9,000 tonnes, the amount 
of defatted soybean meal increased from 147,000 tonnes to 
176,000 tonnes, the amount of wheat increased from 127,000 
to 178,000 tonnes, and the amount of salt from 170,000 
tones to 204,000 tonnes. The amount of amino liquor (HVP) 
decreased from 140,000 tonnes to 89,000 tonnes.
 Table 9 shows shoyu production in Japan from 1967 to 
1976. Factory production grew from 1,201 kiloliters (kl) in 
1967 to a peak of 1,403 kl in 1973, down slightly to 1,349 kl 
in 1976. Farmer (household) production decreased steadily 
from 20 kl in 1967 (1.67% of factory production 1.63% of 

total production) to 9 kl 1976 (0.66% of factory production 
and 0.66% of total production). Total production and annual 
per capita consumption increased from 1,221 kl 1967 (12.0 
liters/year) to a high of 1,411 kl in 1973 (12.6 liters/year), 
then down slightly to 1,355 kl in 1976 (11.9 liters/year). 
Table 10 shows that in 1977 there were 3,135 shoyu factories 
in Japan. Of these, 2,654 (85% of the total) were in the 
smallest scale, having 10 or fewer employees, while 5 had 
201-300 employees, and 8 had 301 or more employees.
 Fig. 2 shows the percentage of shoyu that is distributed 
through various channels as it moves from the factory to 
large or small consumers. Address: College of Agriculture, 
Meiji Univ., Ikuta, Tama-ku, Kawasaki-shi, Japan.

1178. 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 
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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.

1179. Su, Yuan-Chi. 1980. Traditional fermented foods in 
Taiwan. 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. 15-30. Held 
10-14 Dec. 1979 in Taipei, Taiwan. 8 tables. 9 fi gs.
• Summary: Contents: Introduction. Bean sauce: Soy sauce, 
black bean sauce (in-yu [inyu]), in-si or tou-si (Taiwanese 
fermented black soybeans / salted fermented soybeans made 
from the dried mash of black bean sauce). Fermented jam: 
Tou-chiang (Taiwanese soybean jiang), tou-pan-chiang 
(made from sprouted broad beans; soy is not used), tien-
mien-chiang (made with wheat fl our; no soy). Fermented 
tou-fu: Tou-fu-ju (also named sufu, soybean cheese, or 
Chinese cheese), chou-tou-fu (also named “fetid bean curd” 
[stinky tofu]). Anka (also called ang-kak or red koji, made by 
growing a Monascus mold on rice). Discussion. Color photos 
are given of in-si (tou-si) and the pehtze of fermented tofu 
overgrown with Mucor mold species.
 Flow sheets (without quantities of ingredients) show 

the basic process used in making each of the following: 
fermented soy sauce, in-yu and in-si (tou-si [pronounced 
doushi, fermented black soybeans]), tou-chiang (soybean 
jiang), tou-pan-chiang, tien-mien-chiang, tou-fu-ju, anka.
 Note 1. This is the earliest English-language document 
seen (Oct. 2011) that uses the term “Tou-fu-ju” to refer to 
fermented tofu.
 Note 2. This is the earliest English-language document 
seen (Oct. 2011) that uses the term “fetid bean curd” to refer 
to stinky tofu.
 In 1978 there were 433 soy sauce plants in Taiwan 
(39 produced a class-A product, and 12 produced class 
B; most were unclassifi ed) with an annual production 
capacity of 160,000 kiloliters. This is equivalent to an 
annual consumption of 9 liters per capita. The 8 largest 
manufacturers control 45% of the Taiwanese market. 25% 
of the soy sauce is 100% fermented, 5% is HVP chemical 
soy sauce, and 70% is a blend of the two. “Originally, whole 
soybean was used as the protein source. Now it is replaced 
by defatted soybean [meal], and the whole soybean is used 
only when high quality soy sauce is desired. The Chinese 
National Standards (CNS) for soy sauce were established in 
1954 and have since been revised several times. On 24 Oct. 
1971 the CNS 423 was established. Grade A soy sauce must 
have the following composition in gm/100 ml: Pure solid 
matter excluding NaCl > 12, total nitrogen > 1.3, formol 
nitrogen > 0.56, and pH from 4.5 to 5.3. The corresponding 
fi gures for grade B are: Pure solid matter excluding NaCl > 
9, total nitrogen > 0.9, formol nitrogen > 0.40, and pH from 
4.5 to 5.3.
 In-yu or black bean sauce is undoubtedly Taiwan’s 
the oldest prepared condiment. In-yu is different from soy 
sauce in that it is produced from black [soy] beans and its 
fl avor becomes stronger as it is cooked. Therefore it is used 
by many families in frying and cooking meat. Currently, 
in south Taiwan, the market for in-yu is about 30% that 
of soy sauce. Black soybeans are produced in Pingtung, 
Taiwan. The amount produced is not enough to meet the 
local demand. Therefore, black soybeans are imported from 
Thailand for making in-yu (fermented black soybean sauce). 
Table 4 gives the general composition of black soybeans 
grown in Taiwan.
 Figure 2 shows a fl ow sheet for making in-yu or in-
si. Wash the black beans, soak (for 2-3 hours in summer, 
4-5 hours in winter); after soaking, the weight of the black 
soybeans should have increased by about 80-100%. Then 
steam the soaked black soybeans at 0.5 to 0.7 kg per square 
cm for 20 minutes or at atmospheric pressure for 2 hours. 
When fi nished, pour them out onto a fl at bamboo tray and 
allow to cool and dry (at 32-33ºC in summer, 40-42ºC in 
winter) until they are no longer sticky. Inoculate by mixing in 
the starter culture [Aspergillus oryzae mold spores]. Spread 
the inoculated soybeans on koji trays to a depth of 1.5 to 
2.2 cm and incubate in a koji room at 32-33ºC for 5 days to 
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make soybean koji. Optional washing step (see p. 29): Wash 
the fi nished koji with water for 2 minutes to remove the 
spores and mycelium that grew on the surface and thereby 
to prevent an undesirable moldy odor and bitter taste in the 
fi nal product; with this step about 3-4% of the total nitrogen 
is lost but the weight of the koji will have increased by about 
50%. Now place the washed soybean koji in bamboo baskets 
(30 kg capacity) for pre-fermentation (6-8 hours in summer 
or 16-20 hours in winter). Now mix in salt (adding 30-32 kg 
of NaCl per 100 kg of black soybeans), then put the salted 
mixture into a ceramic pot (30 kg capacity for fermentation. 
Note that no additional water is added). Seal the mouth of the 
pot using calcium carbonate paste. Allow the fermentation 
to proceed for 1.5 to 2 months in summer or 2-3 months 
in winter. The resulting mature in-yu mash is ready to be 
pressed, fi ltered and pasteurized to make Taiwanese black 
bean sauce (in-yu). Or instead it can be dried to make in-
shi (tou-shi; Taiwanese fermented black soybeans). These 
dry fermented black soybeans, which are widely used in 
Taiwanese meals, have the following analytical data: (Table 
6): NaCl 12.7%. Acidity 1.2. Formol nitrogen (F.N.) 0.98, 
Ammoniacal nitrogen (A.N.) 0.36. Total nitrogen (T.N.) 
3.22. Ratio of F.N. to T.N. 30.4. Ratio of A.N. to T.N. 11.2. 
The Chinese national standards defi ne 3 grades of in-yu 
(Table 5).
 Production of Taiwanese miso (tou-chiang) is currently 
11,000 tons. Per capita consumption is decreasing.
 Fermented tofu (Tofu-fu-ju) is produced both 
commercially and domestically. The annual production is 
about 10,000 tons while weekly consumption is about 12 gm 
per capita. Address: Dep. of Agricultural Chemistry, National 
Taiwan Univ., Taipei, Taiwan.

1180. Product Name:  Lima Barley Koji.
Manufacturer’s Name:  Chico-San, Inc. (Importer). Made 
in Japan.
Manufacturer’s Address:  P.O. Box 1004, Chico, CA 
95927.
Date of Introduction:  1981 January.
Ingredients:  Dried fermented barley with koji (Aspergillus 
oryzae).
Wt/Vol., Packaging, Price:  17.6 oz (500 gm) plastic bag.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:   Chico-San Products. 1981. 
Jan. p. 13. “The koji used to make miso.” Label for Barley 
Rice Koji for Making Miso. 1984. Collected by Lorenz 
Schaller of California. 4 by 5 inches. Orange and brown on 
beige. “Imported from Ohsawa Japan by Chico-San.”

1181. 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 
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.

1182. Burros, Marian. 1981. Chinese New Year: The year of 
the rooster. Gathering around the fi re pot. Washington Post. 
Feb. 5. p. A1, A15 (E15).
• Summary: The fi re pot (the Chinese version of a chafi ng 
dish) is specially popular during the Spring Festival, which 
Americans call Chinese New Year. In Mandarin it is called 
huo kuo, while in the Cantonese dialect it is ta pin lou. 
Popular ingredients include tofu, “frozen tofu” (made by 
slicing and freezing fresh tofu), soy sauce, and red fermented 
tofu. One recipe is given for Aline Berman’s fi re pot, and 
another for Fire pot sauce.

1183. Ohta, Teruo. 1981. Re: Answers to questions about 
natto. Letter to William Shurtleff at Soyfoods Center, March 
4. 1 p. Handwritten, with signature on letterhead. [Jap]
• Summary: The six largest prefectures in Japan in terms of 
annual natto production and per capita expenditure.
 (1) Ibaraki prefecture makes 27,000 metric tons/year. 
In Mito city the annual per capita expenditure on natto is 
¥4,789.
 (2) Miyagi prefecture makes 18,000 metric tons/year. In 
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Sendai city the per capita expenditure is ¥2,569.
 (3) Hokkaido prefecture (island) makes 9,000 metric 
tons/year. In Sapporo city the per capita expenditure is 
¥2,375.
 (4) Tokyo city (Tokyo-to) makes 4,500 metric tons/year. 
In Tokyo city the per capita expenditure is ¥1,737.
 (5) Tochigi prefecture makes 2,700 metric tons/year. In 
Utsunomiya city the per capita expenditure is ¥3,028.
 (6) Aomori prefecture makes 1,800 metric tons/year. In 
Aomori city the per capita expenditure is ¥3,894.
 1. The character for natto fi rst appeared in the Shin 
Sarugakuki (1058-68), by Fujiwara Akihira, however this 
concerned fermented black soybeans not itohiki natto.
 4. Natto research was published in 1905 by Dr. Shin 
Sawamura.
 5. The English translation of kosokin is Bacillus subtilis.
 6. The English translation of eiyo saibo is “vegetable 
cell.”
 7. Dr. Hanzawa Makoto of Hokkaido University was the 
father of modern Natto production.
 9. In Daizu Shokuhin Dr. Ohta states that the ratios of 
ingredients for making natto hishio are (by weight) natto 5, 
koji 4, and salt 1.
 12. Today in Japan, most commercial natto makers use 
only one strain of natto bacteria, not two. Address: Tsukuba, 
Japan.

1184. 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.

1185. Fukushima, D. 1981. Soy proteins for foods centering 
around soy sauce and tofu. J. of the American Oil Chemists’ 
Society 58(3):346-54. March. [41 ref]
• Summary: Contents: Abstract. Introduction. Soy sauce 
varieties: Koikuchi, usukuchi, tamari, saishikomi, and shiro 
shoyu. Soy sauce manufacturing process (for each of the 5 
types). Miso. Other fermented products: Tempeh and natto. 
Tofu and related products: Regular and silken tofu, dried-
frozen tofu, deep-fried tofu. Fermented tofu (Sufu). Other 
soy products: Soy milk, fermented soy milk beverages, yuba.
 This paper discusses traditional Oriental soy protein 
foods which are growing rapidly in popularity in the USA 
among non-Asian-Americans.
 “Generally speaking, soy sauce is divided into two 
groups: fermented soy sauce and chemical soy sauce. 
Fermented soy sauce has a long history as a human 
food, whereas chemical soy sauce has a history of only 
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several decades. In fermented soy sauce, the proteins and 
carbohydrates contained in the materials are hydrolyzed 
very slowly under mild conditions below 30ºC for over six 
months, whereas in chemical soy sauce they are hydrolyzed 
quickly by hydrochloric acid at 80ºC for 8-10 hours. 
Chemical hydrolysis is a cheap and rapid process, but 
during the hydrolysis, various secondary reactions occur and 
produce undesirable compounds, e.g. dark humins, furfurol, 
dimethyl sulfi de, hydrogen sulfi de, levulinic acid and 
formic acid, which are not present in fermented soy sauce. 
Furfurol, dimethyl sulfi de and hydrogen sulfi de, which have 
strong, bad odors in themselves, are derived from pentose, 
methionine, and sulfur-containing amino acids respectively. 
Furthermore, tryptophane, one of the nutritionally important 
amino acids, is destroyed almost completely. As shown in 
Figure 1 [two chromatograms], the main organic acid of 
fermented soy sauce is lactic acid, whereas the main organic 
acid of chemical soy sauce is formic acid. Levulinic acid, 
present in chemical soy sauce, does not exist naturally.
 “To improve the odors of chemical soy sauce, 
semichemical soy sauce was devised. It is made by 
hydrolyzing raw soybeans with a lower concentration of 
hydrochloric acid (7-8%) as the fi rst step, followed by 
fermenting the hydrolysate with osmophilic yeasts in the 
presence of wheat koji.” In Japan, chemical soy sauce is not 
used as a soy sauce in itself, but as an extender for fermented 
soy sauce.
 Table 1 gives the typical chemical composition (per 100 
ml) of the fi ve varieties of traditional soy sauce in Japan, 
including Bé [Baumé; a measure of the relative density of 
liquids], sodium (koikuchi is lowest at 17.6%, usukuchi is 
highest at 19.2%), total nitrogen (koikuchi has 1.55 gm, 
tamari has 2.55 gm or 65% more), formol nitrogen, reducing 
sugar, alcohol (koikuchi is 2.2%, by far the highest), pH 
(ranges from 4.6 to 4.8), and color.
 A brief description of each of the fi ve traditional 
varieties: (1) Koikuchi: This “dark-colored” shoyu is by 
far the most popular of the fi ve types of fermented soy 
sauce in Japan, comprising 85% of the total. It is an all-
purpose seasoning with a strong aroma, complex fl avor, 
and deep, reddish-brown color. These characteristics are 
mainly derived from the use of equal amounts of wheat and 
soybeans in the koji; (2) Usukuchi [light-colored] shoyu is 
characterized by a lighter, red-brownish color and a milder 
fl avor and aroma. It is used mainly for cooking when one 
wishes to preserve the original fl avor and color of the food 
itself. As in koikuchi, equal amounts of soybeans and wheat 
are used in the koji, but the fermentation is done under 
conditions which prevent the development of a dark color. 
(3) Tamari shoyu has a higher amino acid content, but it 
lacks aroma. The koji is made primarily from soybeans with 
little or no wheat. (4) Saishikomi (twice-fermented) shoyu 
is made using equal amounts of wheat and soybeans in the 
koji, but using raw (unpasteurized) soy sauce instead of salt 

solution, which is mixed with the harvested koji. Saishikomi 
is characterized by aroma and full-bodied taste. (5) Shiro 
(clear, or “white”) shoyu is made by using a very high ratio 
of wheat to soybeans in the koji, and further by fermentation 
under conditions which prevent dark color development. It is 
characterized by a very light yellow to tan color, though the 
amino acid content is very low because of the low soybean 
content in the koji. Flow sheets (Figures 2-5) show the 
process for manufacturing koikuchi, usukuchi, and tamari 
shoyu. Each has three basic parts: Koji making process, brine 
fermentation process, and refi ning process.
 Concerning soy sauce production and consumption: 
The total annual production of soy sauce in Japan in 1979 
reported by the Japanese Agricultural Standard (JAS) was 
1,252,431 kiloliters (kl). In 1979 in Japan, about 70% of the 
soy sauce products in Japan were purely fermented, 25% 
contained some semichemical soy sauce, and the remaining 
5% contained chemical (HVP) soy sauce. The most recent 
estimates of annual consumption of soy sauce in the USA are 
as follows: Fermented soy sauce 17,850 kl; Chemical (HVP) 
soy sauce 25,500 kl. Within fermented soy sauce, production 
of koikuchi soy sauce is estimated to be 16,500 kl/year.
 In Japan an “instant tofu powder” is actually a spray-
dried soy milk. This product was made and introduced by 
Nihon Tanpaku Kogyo (Japan Protein Industry) about 15 
years ago (ca. 1966) and was used mainly as a raw material 
for making regular or silken tofu in order to save time. 
“Recently, however [1973], the product was placed on the 
market as an instant powdered tofu [named Hausu Hontôfu] 
by Hausu [House] Foods Co.”
 Other fi gures show: (5) Manufacturing process of rice 
miso. (6) Manufacturing processes of soy milk used for 
making tofu, regular tofu, and silken tofu. (7) Manufacturing 
process of freeze-dried tofu (kori-tofu). (8) Manufacturing 
process of fermented soy milk beverage. Lactobacillus casei, 
L. acidophilus, and L. bulgaricus are usually used as starters. 
One such product recently appeared on the market in Japan.
 A photo shows D. Fukushima. Address: Kikkoman 
Foods, Inc., Walworth, Wisconsin 53184.

1186. Manabe, Masaru; Goto, Tetsuhise; Tanaka, Kenji; 
Matsuura, Shinji. 1981. [The capabilities of the Aspergillus 
fl avus group to produce afl atoxins and kojic acid]. Shokuhin 
Sogo Kenkyujo Kenkyu Hokoku (Report of the National Food 
Research Institute) No. 38. p. 115-20. March. [46 ref. Jap; 
eng]
• Summary: “Recently, kojic acid was found to be mutagenic 
by the Ames test...” It is “generally known that koji-molds 
used in Japanese fermented food industries can produce 
kojic acid. Most strains of koji-molds are classifi ed into the 
Aspergillus fl avus group, specifi cally Asp. oryzae.” Address: 
National Food Research Inst. (Shokuhin Sogo Kenkyujo), 
Kannon-dai 2-1-2, Yatabe-machi, Tsukuba-gun, Ibaraki-ken 
305, Japan.
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1187. Shurtleff, William; Aoyagi, Akiko. 1981. The book of 
miso: Food for mankind. Revised. New York, NY: Ballantine 
Books. xx + 618 p. March. Illust. by Akiko Aoyagi Shurtleff. 
Index. 18 cm. [82 ref]
• Summary: Contents: What is miso? Preface. 
Acknowledgments. Part I. Miso: Savory, High Protein 
Seasoning. 1. Soybeans, protein and the world food crisis. 
2. Miso as a food. 3. The miracle of fermentation. 4. The 
varieties of miso: Regular Miso: Rice miso (red / aka, light-
yellow / shinshu, mellow red / amakuchi akamiso, mellow 
beige / amakuchi tanshoku, mellow white / shiro koji, sweet 
red / edo or edo ama-miso, sweet white / Kyoto shiro miso), 
barley miso (karakuchi mugi, mellow barley / amakuchi 
mugi), soybean miso / mamé miso (miso-dama, Hatcho 
miso, soybean miso / mame miso, tamari miso). Special 
Miso: Finger lickin’ miso / Namemiso (Kinzanji miso, 
moromi miso, hishio, namémiso, natto miso, goto miso), 
sweet simmered miso / nerimiso. Modern Miso: Akadashi 
miso, dehydrated or freeze-dried miso, low-salt / high-
protein miso.
 Part II. Cooking with Miso (400 recipes). 5. Getting 
started. 6. Recipes from East and West. Part III. The 
Preparation of Miso. 7. Making miso at home and in 
communities. 8. Japanese farmhouse miso. 9. Traditional and 
modern miso production.
 Appendixes: A. A history of chiang, soy nuggets 
[fermented black soybeans], miso, tamari, and shoyu. B. 
Other East Asian misos: Chiang, jang, taucho, and tausi. 
C. The microbiology and chemistry of miso fermentation. 
D. People and institutions connected with miso. E. Miso 
additives. F. Miso with seafoods, chicken, and meat. G. 
Measures, weights, and equivalents. H. So you want to study 
miso in Japan? Bibliography. Glossary.
 Note: This is the earliest English-language document 
seen (Nov. 2011) that uses the term “fermented black 
soybeans” to refer to Fermented black soybeans. Address: 
Soyfoods Center, P.O. Box 234, Lafayette, California 94549.

1188. Aidoo, Kofi  E.; Hendry, R.; Wood, B.J.B. 1981. 
Estimation of fungal growth in a solid state fermentation 
system. European J. of Applied Microbiology and 
Biotechnology 12(1):6-9. April. [23 ref]
• Summary: Of 4 chemical methods for estimating mycelial 
biomass in koji fermentation which were examined, the 
modifi ed method of Ride and Drysdale, was found to be most 
suitable. Address: Biotechnology Unit, Univ. of Strathclyde, 
George St., Glasgow G1 1XW, Scotland.

1189. Belleme, John. 1981. The miso-master’s apprentice. 
East West Journal. April. p. 51-54.
• Summary: Describes how John and Jan Belleme learned 
to make miso at the Onozaki household in Japan. They were 
located in an old Japanese farming village 10 miles north of 

Yaita city [Tochigi prefecture]. They plan to set up a miso-
making operation in Rutherfordton, North Carolina. The 
Onozaki family started making fermented foods on a large 
scale 200 years ago, at fi rst saké, and later koji (fermented 
rice). Now the family makes about 120 tons of natural miso 
each year. Mr. Takamichi Onozaki is the miso master. The 
process for making the miso is described in detail. Based on 
a 6½-day weekly cycle, it begins when 1,500 pounds of rice 
is milled, washed, and soaked overnight. All of the koji is 
handmade. Onozaki miso is now sold in America at natural 
food stores or can be purchased in 11-pound boxes from Oak 
Feed Stores (3030 Grand Avenue, Coconut Grove, Florida 
33133).
 Photos show: (1) A wedding portrait of the Onozakis in 
traditional Shinto robes taken 25 years ago. (2) Mrs. Itsuko 
Onozaki, the miso master’s wife, today. (3) The Onozaki’s 
thatch-roofed home, seen from the back hillside. (4) 
Traditional living room with kotatsus (heated tables). (5) Jan 
chats with Onozaki grandmother, age 78. (6) Mrs. Onozaki 
and a neighbor wash rice for miso. (7) Koji is transferred 
from a huge wooden fermentation crib into wooden trays. 
(8) Jan, Mrs. Onozaki, and a cousin pour hot soybeans into 
a grinder; they will be extruded to a paste, then blended with 
koji. (9) John Belleme washes soybeans in a huge pressure 
cooker. (10) In front of gigantic cedar vats, Mr. Onozaki 
and John scrape mature koji from koji trays in preparation 
for making miso. (11) Seated around the kotatsu, Onozaki 
grandmother reads from the family scroll while John listens. 
John and Jan Belleme. The miso-making process in Japan.

1190. Product Name:  Amazake Drink [Plain, Carob, or 
Strawberry]. Renamed Rice Nectar from 1983-86, then 
Amazake Rice Nectar from 1986, then Amazake: Naturally 
Sweet Rice Drink from 1989 [Plain, Almond, Apricot, 
Mocha-Java].
Manufacturer’s Name:  Grainaissance.
Manufacturer’s Address:  800 Heinz, Berkeley, CA 94710.  
Phone: 415-547-7256 (12/87).
Date of Introduction:  1981 April.
Ingredients:  Water, rice with Aspergillus oryzae mold 
culture.
Wt/Vol., Packaging, Price:  8 oz, 16 oz, or 32 oz plastic 
bottle.
How Stored:  Refrigerated or frozen.
New Product–Documentation:  Label. undated. Label. 
1982, dated by Tony Plotkin. 1.5 by 2 inches. Brown on 
white. “Amazake carob rice nectar. Ingredients: water, brown 
rice koji, carob. Perishable–Keep refrigerated. Grainaissance, 
Berkeley, California.” Talk with Tony Plotkin. 1987. Tony 
and Yuki Muramoto started Grainaissance as a mochi 
company in 1979. Tony had learned to make mochi while 
employed at Mr. Muramoto’s Rising Sun on Judah St. in 
San Francisco. During that time Rising Sun sold amazake in 
16 oz. jars; it was made by a woman in San Francisco and 
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had a chunky consistency since it was never fi ltered. Tony 
started making amazake in April 1981, having bought small 
scale equipment from Paul Miksis in San Francisco. Miksis 
initially asked Tony if he could make the amazake at Tony’s 
mochi company or if Tony would make it for him, then soon 
suggested that Tony just buy his equipment. Miksis, who 
learned from Mr. Muramoto, a macrobiotic teacher, ran a 
macrobiotic center in San Francisco. He made amazake to 
try to make ends meet fi nancially. He distributed it locally 
1-2 times a week. It was made from whole-grain brown rice 
and was never fi ltered to remove the bran. So it was like a 
thick, chunky gruel, in only plain fl avor. Now Tony runs 
it through the screen of a fi nisher under pressure to give a 
smooth consistency. In 1987 they moved to 1580 62nd St., 
Emeryville, CA 94608. In about early 1988, commercial 
enzymes started to be used in making the product (See 1988 
product).

1191. 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.

1192. Product Name:  Fresh Viili Starter, Powdered 
Tempeh Starter, Homemaker Light Rice Koji Spore Kit 
[for Amazake], Natural Terra Alba Calcium Sulfate (Tofu 
Coagulant).
Manufacturer’s Name:  GEM Cultures.
Manufacturer’s Address:  30301 Sherwood Rd., Fort 
Bragg, CA 95437.  Phone: 707-964-2922.
Date of Introduction:  1981 July.
New Product–Documentation:  Letter from GEM Cultures. 
1981. “Just a few words about our Powdered Tempeh Starter. 
Our PTS is prepared on the same all vegetable (non dairy, 
non animal origin) medium on which our Living Tempeh 
Starter is grown.” It is mixed with sterilized fl our to extend 
it.
 Letter from Betty Stechmeyer of GEM Cultures. 1991. 
Oct. 18. These three basic products were introduced in July 
1981.

1193. Yokotsuka, Tamotsu. 1981. Recent advances in shoyu 
research. In: George Charalambous and G.E. Inglett, eds. 
1981. The Quality of Foods and Beverages: Chemistry and 
Technology. Vol. 2. New York: Academic Press. 390 p. 
See p. 171-96. Proceedings of a Symposium of the Second 

International Flavor Conference. Held 20-21 July 1981 at 
Athens, Greece. [140 ref]
• Summary: Contents: Introduction. Manufacture: Treatment 
of raw materials, koji making, mash making and aging, 
pressing, refi ning. Flavor evaluation of koikuchi shoyu. 
Flavor components of shoyu. Some recent research and 
technological progress in shoyu manufacturing: Treatment of 
raw materials, koji molds and koji making, control of mash 
(temperature of mash, period of mash fermentation, microbes 
in mash), refi ning (pressing of mash, pasteurization, color 
of shoyu). Safety problems regarding koji molds and shoyu. 
Address: Kikkoman Corp., Noda-shi, Chiba-ken, Japan 278.

1194. Shurtleff, William; Aoyagi, Akiko. 1981. Miso 
production. 2nd ed. Lafayette, California: Soyfoods Center. 
80 p. Illust. by Akiko Aoyagi Shurtleff. Index. Sept. 28 cm. 
[82 ref]
• Summary: With this printing only the name of the 
publisher has been changed to Soyfoods Center from New-
Age Foods Study Center.
 Print history: Pre-publication: 100 photocopy copies. 
1977 Aug. 16: 300 paperback copies. 1979 Oct.: 405 
paperback. 1981 Sept.: 876 paperback. Address: Soyfoods 
Center, P.O. Box 234, Lafayette, California 94549.

1195. 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.

1196. Belleme, John. 1981. Update on work with miso 
in North Carolina (Interview). SoyaScan Notes. Nov. 24. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Erewhon Trading Co. recently fi led for Chapter 
11 bankruptcy protection. They are in receivership and on the 
verge of bankruptcy; they are no longer delivering products 
to stores, only manufacturing. Erewhon owes Mr. Kazama of 
Mitoku $400,000 plus the shipments on the docks.
 John plans to sell a miso fermentation kit, consisting 
of koji plus instructions for making miso at home. Address: 
Route 5, Box 258, Rutherfordton, North Carolina 28139. 
Phone: 704-749-9537.

1197. Yasuda, Masaaki; Uechi, Genso; Miyazato, Koshin. 
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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.
 “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).

1198. Jootla, Susan Elbaum. 1981. Re: Making miso and 
tofu at home in India. Letter to William Shurtleff at Soyfoods 
Center, Dec. 15. 2 p. Typed, with signature.
• Summary: She and her husband have used up their fi rst 
batch of homemade white miso and are now consuming 
a great pot of modifi ed red miso. She thanks William and 
Akiko Shurtleff for the guidance their Book of Miso and 
Book of Tofu have given them in making these soybean 
products over the past few years.
 She gives details of their experiments making tofu 
and miso 7,000 feet up in India’s western Himalayas. Her 
husband had been trying unsuccessfully ever since he 
worked in Indonesia in the 1950s. Finally a friend who 
worked in a Florida health food store sent them The Book 
of Tofu. Using Epsom salts and an electric blender they 
succeeded in making good tofu. Susan then wrote an article 
on making tofu in India for an Indian woman’s magazine, 
which was published in the spring of 1979. She is working 

on another longer article.
 Having conquered tofu, she turned to miso. The big 
problem was getting koji starter, which she eventually 
obtained from Kikkoman in Tokyo.
 Susan is now thinking of making tofu commercially 
on a small scale to cater to the interest evinced by several 
boarding houses in town. There are already a few soyamilk 
producers in India. In India, Susan uses tofu as “a substitute 
for paneer, which is the fresh cheese from milk, drained and 
pressed briefl y to a compact solid texture. Tofu can be used 
in curries and pakoras (a very common snack, spicy fritters) 
in almost the same way as paneer is traditionally prepared, 
thus decreasing the problem of tofu’s novel taste.
 “We have also found that okara can be incorporated into 
dough for chapaties [chapatis], in equal proportions to the 
wholewheat fl our. When the dough is seasoned with salt and 
ground cumin and coriander seeds, and baked as a chapati 
on a cast iron griddle, the resultant thick bread should be 
attractive for Indian cooks who begin to make tofu but are 
reluctant to waste the residue.
 “As you can see, we are tofu enthusiasts and are trying 
to spread an appreciation of soyfoods in this country in a 
small way. So far, texturized soy protein is the only product 
that seems to have caught on here.” Doubtless, this is 
because it does not require refrigeration, is not affected 
by heat or moisture, and is a useful and inexpensive meal 
stretcher.
 Note: As of April 2008, Susan has long practiced 
Buddhist meditation and is the author of many related books. 
Google “Susan Elbaum Jootle” and you will see. Address: 
Jeet Villa, Dalhousie, H.P. [Himchal Pradesh], India.

1199. Elwell, Christian. 1981. Re: Inventory of miso at South 
River Miso Co. as of Feb. 10, 1981 (Catalog, mail order). 
Letter to wholesale customers of Ohio Miso Co., Dec. 3 p. 
Handwritten.
• Summary: This inventory and price list, the fi rst offered 
by South River Miso Co., is handwritten with black ink on 
tan paper. On page 1 is a logo of a large miso vat in a square. 
Above the vat: “South River Farm Miso.” 1981. Below the 
vat: “One year barley: Golden yellow-brown mugi miso.” 
On this page is a table showing the price per bucket and 
price per pound based on the number of 5 gallon (45 lb) or 
2 gallon (18 lb) buckets ordered. For example, if you order 
1-5 2 gallon buckets, the price per bucket is $19.75 and the 
price per pound of miso is $1.097. These prices are F.O.B. 
Conway, Massachusetts. The shipping via UPS of each 2 
lb bucket to California is $8.95. “Ingredients: Organically 
grown soybeans, barley koji, unrefi ned sea salt, deep well 
water. Naturally aged in wooden vats for one year, this miso 
is an unpasteurized living food. Best kept in a cool room 
or under refrigeration during summer months. Individual 
orders are shipped by U.P.S. on a weekly basis. Larger orders 
to retail stores, co-ops, distributors, and communities are 
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shipped by common carrier on Wednesdays.”
 Page 2 is a table showing that three products are 
available: (1) One year barley miso. 2,200 lbs available 
now. Wholesale price per pound: $0.847 in 18 lb buckets 
or $0.817 in 45 lb buckets. (2) One year brown rice miso 
(spring batch). 1,440 lbs available on 15 March 1981. 
Wholesale price per pound: $0.98 in 18 lb buckets or $0.95 
in 45 lb buckets. (3) Two year brown barley miso. 3,000 
lbs available on 15 March 1981. Two varieties are sold out: 
18 month barley miso, and one year brown rice miso (fall 
batch).
 Wholesale price per pound: $1.03 in 18 lb buckets or 
$1.00 in 45 lb buckets. Minimum wholesale order: 270 lbs. 
“No shipments will be made after May 1st until the next 
season, October, 1981.”
 Also includes: Notice to our wholesale customers. 
About our production schedule and supply for next year, 
‘81-’82. About our two year barley miso available this year. 
Address: South River Miso Co., South River Farm, Conway, 
Massachusetts 01341. Phone: (413) 369-4057.

1200. Hoang, Van Chi. 1981. How to make Tuong 
(Vietnamese unfi ltered, ground soy sauce) (Interview). 
Conducted by William Shurtleff of Soyfoods Center, Dec. 1 
p. transcript.
• Summary: 1. Prepare soybeans: Dehull 10 lb soybeans 
with a mill and remove hulls with a seed cleaner. Roast the 
cotyledons at 450ºF (232ºC) for 15 minutes in any type of 
roaster. Pressure cook the roasted cotyledons with adequate 
water at 5 lb pressure for 30 minutes. Transfer the contents 
of the cooker (beans and water) into a plastic 40 liter (10.6 
gallon) container, place in a warm room (80ºF or 26.5ºC) 
for 10 days; this enables the soybeans to undergo auto-
hydrolysis. Each day skim off any surface foam.
 2. Make glutinous rice koji: On the 3rd day of the 
soybean fermentation, soak 10 lb of glutinous rice overnight. 
Drain and steam at atmospheric pressure for 30 minutes, 
then cool to body temperature. Mix koji starter (Aspergillus 
oryzae mold spores propagated on glutinous rice) with water, 
sprinkle over rice, then drain on a perforated tray. Transfer 
inoculated rice into shallow wooden trays (each 10 by 15 by 
4 inches deep) and place them in a warm koji room (80ºF or 
26.5ºC) for 6 days. Do not stir during this time. Finally the 
mold-fermented rice koji (moc) will be fl oating in a glucose 
syrup. Mix the koji with 7.5 lb salt, grind the mixture in a 
mill, then transfer ground mixture to a plastic vat and leave 
for 2 days to stop the fermentation.
 3. Combine and ferment: Place the fermented soybeans 
and their water in a Hobart VCM (Vertical Cutter Mixer) and 
blend until smooth. Mix in the ground salted koji and allow 
the mixture to stand at room temperature for 3 days. Bottle 
and cap without heating. Use as a dipping sauce for fresh 
or fried tofu, or as a pickling medium. In Vietnam, Tuong 
is also used as a dipping sauce for roast beef, as a cooking 

sauce for fi sh, or as a pickling sauce for pork.
 Hoang adds: There are less than 200,000 Vietnamese 
in the USA, and about the same number in France. 
Traditionally, soy sauce was made and used mostly in 
North Vietnam. But for the last 30 years (i.e., since about 
1951) there has been no soy sauce in North Vietnam due 
to two factors: (1) The shortage of soybeans and rice; (2) 
The fact that those who formerly made it were classifi ed as 
“landlords” by the Communist regime. Today in Vietnam 
people try to make it using peanut- or cottonseed presscake 
instead of soybeans. Address: Bowie, Maryland. Phone: 
(415) 253-1065.

1201. Cho, H.O. 1981. [Effect of rice and improved 
Gochujang Koji on the quality improvement of rice 
Gochujang]. Korean J. of Food Science and Technology 
13(4):319-27. *

1202. 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 
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.

1203. 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, 
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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.”

1204. Product Name:  [Orido Rice Amazake].
Foreign Name:  Orido Rijst Amasake.
Manufacturer’s Name:  Oryzae. Name changed to Orido in 
1983.
Manufacturer’s Address:  Postbus 25547, Amsterdam. 
After 1987: Mercuriusweg 12, Postbus 109, 7200 AC 
Zutphen, The Netherlands.
Date of Introduction:  1981.
Ingredients:  Water, biological brown rice, biological home-
made fresh koji.
Wt/Vol., Packaging, Price:  350 and 700 gm jar, retails for 
f3,95 and f6,95 (9/88).
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 100 gm: Energy 571 Kj, protein 3.9 gm, fat 
0.8 gm, carbohydrates 27.9 (polysaccharides 2.1 gm, mono- 
and di-saccharides 25.8 gm, bran 2.4 gm), ash 0.5 gm, water 
57.1 gm.
New Product–Documentation:  Richard Leviton. 1983. 
Trip to Europe with American Soybean Assoc. Oct/
Nov. Unpublished manuscript. p. 24-25. “Product [from 
Amsterdam] very thick in glass jars. Can’t drink it.” Talk 
with Sjon Welters. 1988. Feb. 24. They introduced the 
product in 1980-81. Contact Hans den Hoed. Its in Heiloo, 
not Alkmaar. He knows Oryzae; they are 30 miles apart.
 Letter from Jan Bijpost, director of Liza. 1988. June. “I 
think Orido was the fi rst company to introduce amazake to 
Europe, around 1980-81. Oryzae is the largest rice fi rm in 
Europe, but they don’t make Amasake. They sell their rice in 
supermarkets for fast-food meals, and only white rice.”
 Letter from George Rozing of Orido. 1988. May 30. 
The company name was changed from Oryzae to Orido in 
1983. As Oryzae, located in Amsterdam, they introduced 
amazake in 1981. He learned to make koji on a large scale 
from The Book of Miso by Shurtleff and Aoyagi. As a plan to 
work together in 1987 did not work out, he had to leave his 
place of production in Amsterdam (also it was in a diffi cult 
location). In early 1988 he moved to Zutphen, a little town 
to the east. One small fi rm located in Montpellier in the 
south of France makes Amasake on a small scale for Lima 
in France. For a long time koji has been imported from 
Portugal. For details, try contacting the East West Center 
in Lisbon. Label. 1988. 6.5 by 2.5 inches. Red, blue, and 
white on yellow. Gummed. “A sweetener made with whole 
rice.” Contains a recipe for an “Amasake Milkshake.” 
Leafl et. 1988. “Amesaké, the friendly sweetener.” Contains: 
What is amazake. Its use. Why amazake? Plus 14 recipes. 
Rozing encloses seven different undated amazake labels 
sold throughout Europe by other companies. One of these is 
Arche Amazake (Imported from Japan by Arche-Naturkost, 

D-7960 Aulendorf, West Germany. 350 gm. “Use as a 
sugar substitute in desserts, baked goods, tarts and pies, 
with breakfast Muesli, as a sweetener for children’s meals, 
or as a sweet rice-milk drink”). The other six are all made 
in the Netherlands and all weigh either 350 or 700 gm, 
thus appearing to be made by Orido. These include: Tama 
Amasake (883 rue du Bernau, 94500 Champigny, Marne, 
France; 350 gm. “Natural sweetener from organically grown 
rice”), La Finestra Sul Cielo Amasake (Via Brandizzo 416, 
Volpiano, Italy; 700 gm. “The delicious natural dessert”), 
Living Foods Organic Amasake (P.O. Box 66, Chichester, W. 
Sussex, England; 700 gm. “A concentrated natural sweetener 
from Organic Brown Rice”), Ama-sake (De Brandnetel, 
B-2510 Mortsel, H.R. Antwerpen [Antwerp], Belgium; 700 
gm), Amasake (Imported by La Citta del Sole, Castelfranco 
V., via Caboto 40, Italy; 350 gm. “Rice pudding”), Original 
Amesake (Postfach 273, 1900 AG Castricum, Netherlands; 
700 gm. “A rice sweetener”). Note the widespread spelling as 
“amasake” and the marketing of the product as a sweetener 
rather than as a beverage. This refl ects macrobiotic infl uence. 
Letter from Sjon Welters. 1989. July 24. Oryzae produces 
and sells amasake in glass jars (380 ml). They make their 
own koji.
 Note: This is the earliest Dutch-language document 
seen (Oct. 2021) that mentions amazake, which it calls 
“Amasake.”

1205. Product Name:  Amazake Pastries [Almond Amazaké 
Cookies, Japonais, Franjipane, Barquette].
Manufacturer’s Name:  Poncé Bakery.
Manufacturer’s Address:  116 West 12th St., Chico, CA 
95928.  Phone: 916-891-8354.
Date of Introduction:  1981.
Ingredients:  Japonais: Oatmeal* cultured with koji, 
almonds*, raisins*, rum and vanilla essence. * Organically 
grown.
Wt/Vol., Packaging, Price:  Japonais: 3 oz.
How Stored:  Unrefrigerated and perishable.
New Product–Documentation:  GOMF News. 1982. July. 
Poncé French Bakery. p. 4. Talk with Carlos Araya. 1988. 
Feb. 17. He worked at Ponce Bakery and learned to make 
amazake oatmeal from them. Ponce Bakery used to be called 
the Klamath River Bakery, located in far northern California 
before they moved to Chico. The Almond Amazake Cake 
was moist and heavy with a cookie on the top and bottom, 
a creme fi ll which is not baked again, then the whole thing 
is rolled in roasted almonds. Franjipane was a little tart with 
an almond amazake cookie on top. Ponce’s main thing was 
bread; the amazake pastries were a small side thing for him.
 Talk with Jean Poncé. 1988. Feb. 17. His French baker 
who did all the initial development of baked amazake 
pastries was Daniel Collin. He probably learned from 
American macrobiotic people, such as Jacques and Yvette 
DeLangre or Kazuko and Junsei Yamazaki. Collin started 
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baking French pastries with amazake in 1981. He did not 
use amazake at the Klamath River. Japonais is a traditional 
non-dairy French pastry. There is no fi lling. Traditionally 
it is made with bitter almonds and sugar; they use regular 
almonds and amazake. It is like a big fl at cookie, not in 
a shell. The Barquette is like a little boat fi lled with jam. 
He is not sure who fi rst developed the idea of the oat 
amazake. But amazake works with any grain. “We are not 
macrobiotic. Macrobiotics worship rice; we don’t. We have 
lots of admiration for the koji culture. We were looking for 
something less liquid than the rice. Also oats contain more 
protein than the rice, which is important for the fi nest texture. 
We also made delicious cookies with millet amazake.” They 
still use amazake in all these pastries but not as a sweetener 
in any breads. Label for Japonais. 1988, undated. Sent by 
Mimi and Kimberly Manning. 2 inches by 3/4 inch. Black on 
shiny gold.
 Talk with Jacques DeLangre. 1988. March 16. He and 
his wife, Yvette, taught Jean Ponce and his baker, Daniel 
Collin about amazake as a sweetener for their pastries. 
Jacques visited him on the Feather River; he was not making 
amazake then. He bought koji starter from Junsei Yamazaki 
then developed oat koji, which he made into amazake. 
Daniel Collin now has his own very successful bakery in Le 
Thoronet, northeast of Toulon, Hameau les Codouls, the port 
in southeast France. He started it 4-5 years ago. He was won 
a fi rst prize among all French natural leavened bakers. He is 
now making and using amazake as a sweetener in his baking. 
Soyfoods Center product evaluation: Perhaps the most 
delicious pastry we have ever tasted! Unbelievably delicious! 
A world class gourmet pastry that contains no added oil, 
sweetener, or wheat.

1206. Wang, H.L.; Fang, S.F. 1981. ERROR History of 
Chinese fermented foods. USDA Miscellaneous Publication 
FL-MS-333. Reprinted in 1986 in C.W. Hesseltine and 
H.L. Wang, eds. Mycologia Memoir No. 11, Indigenous 
Fermented Food of Non-Western Origin. [6 ref]
• Summary: Discusses the early history of numerous types 
of chu (similar to koji, grown on wheat, barley, millet, and/or 
rice), chiang (salted sauce), shi or tou-shi (fermented black 
soybeans), chiang-you, tou-yu and shi-tche (the liquid from 
shi), tou-fu-ru (fermented tofu or sufu), La-pa-tou (Mucor 
fermented beans), Mei-tou-tcha (Meitauza, fermented 
okara), tsu (vinegar), yan-tsai (salted vegetables). Address: 
1. USDA/NRRC, 1815 N. University St., Peoria, Illinois 
61604; 2. Inst. of Microbiology, Academia Sinica, Beijing, 
China.

1207. Barber, Linda. 1981. Color slides taken during a visit 
to a shoyu maker in Japan. Kobe, Japan. 1 p. Based on e-mail 
of 9 May 2012.
• Summary:  Linda took these color slides in 1981 
somewhere in Japan. The factory, whose name she does 

not remember, was automated and fairly large. They made 
Daisho-brand shoyu.
 (1) Labeled bottles showing the ingredients used in 
making shoyu: Defatted soybean meal, wheat, salt, and koji 
starter.
 (2) Salt in a concrete storage area.
 (3) A large automated koji-making room.
 (4-5) Two views of a woman working at the plant. She is 
looking at moromi that has just been run into a pressing sack.
 (6) A hydraulic press, slowly pressing out the shoyu, 
leaving behind residue in the sacks.
 (7) Bottles of Daisho shoyu in crates. Address: Resident 
Director of Practice House and Oral English Instructor, Kobe 
College, 4-1 Okadayama, Nishinomiya, Japan.

1208. Hom, Ken; Steiman, Harvey. 1981. Chinese technique: 
an illustrated guide to the fundamental techniques of Chinese 
cooking. New York, NY: Simon & Schuster. Wallaby Books. 
345 p. Illust. (photos by Willie Kee). Index. 29 cm.
• Summary: This “comprehensive, illustrated guide to the 
art of Chinese cooking provides step-by-step instruction in 
the basic techniques of Chinese cuisine and more than one 
hundred traditional recipes.” A full-page photo of Ken Hom 
faces p. 13, and a biography of both authors appears at the 
end of the book.
 The section on “Ingredients” includes descriptions and a 
photo of: Bean curd (fresh–Chinese style tends to be fi rmer 
than Japanese; “red bean curd,” also known as “red bean 
curd cheese and preserved bean curd–red” is red fermented 
tofu. “Two other types of preserved bean curd are wet bean 
curd and fermented bean cake”). Beans, fermented black 
[Fermented black beans]. Bean sauce (Brown bean sauce, 
Brown bean paste; comes in two forms–whole bean and 
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ground bean. Whole is preferred. “Both are very salty and 
are made from soybeans, fl our, and salt”). Hoisin sauce 
(Duck sauce, Red seasoning sauce. Made from soybean fl our, 
red beans, chili sugar, salt, garlic, and spices). Soy sauce 
(The two main types are light and dark. Other variations 
include mushroom soy and shrimp soy. Japanese soy sauce is 
not a good substitute).
 “Shredding ginger” (p. 66): “If the ginger is fresh, it is 
not necessary to peel it; simply wipe it clean with a damp 
cloth.”
 In the section on “Vegetables” under “Main-ingredient 
vegetables” we fi nd: Bean curd (p. 89-93): It is an 
inexpensive source of protein used throughout China. How 
to deep-fry it. Fried tofu with vegetables and cooked meat. 
Stuffed bean curd (use “fi rm Chinese bean curd”).
 Soy-related recipes: Cantonese roast duck (with bean 
sauce, p. 171). Peking duck (with hoisin sauce, p. 176-
85). Chinese beef stew (with “2 cubes fermented red bean 
curd,” p. 217-19). Steamed fi sh with black beans (with “2 
tablespoons fermented black beans,” p. 231-32). Braised 
Sichuan fi sh (with dark soy sauce, and “1 tablespoon bean 
sauce,” p. 233-35). Shrimp in lobster sauce (with fermented 
black beans and thin soy sauce, p. 261-62). Clams with black 
beans (with “2 tablespoons fermented black beans, coarsely 
chopped,” p. 273-74). Sizzling rice soup (with “4 small cakes 
Chinese bean curd, cubed, rinsed in cold water,” p. 327-28). 
Address: 1. Chinese cooking school teacher, California; 2. 
Food and wine writer for San Francisco Examiner.

1209. Hua, J.; Wang, I.H.; Chen, S.K.; Hsu, W.H. 1981. 
Fermented sauce made from black soybean (inyu). Advances 
in Biotechnology 2:517-23. [10 ref]
• Summary: Inyu is black soybean sauce fermented with the 
mold Aspergillus soyae or Aspergillus oryzae N-2. About 
30% of the fermented soy sauce consumed in Taiwan in 
1973 was inyu, made from whole black soybean koji with 
no wheat or other grain. After describing the traditional 
method for making inyu, modern techniques are applied to 
its fermentation. A fl ow sheet (p. 520) shows the traditional 
process. Black soybeans (the sole substrate) are washed, 
soaked at room temperature for 4-7 hours (7 hours in the 
coldest weather) and drained. Then they are steamed at 
117ºC for 30 minutes, then inoculated with the koji mold. 
The inoculated beans are spread to a depth of about 3 cm in 
small, fl at trays, each about 100 cm in diameter and 5 cm 
deep. The trays are stacked atop one another but with a gap 
of 5-15 cm between trays. This gap is larger between trays at 
the top than between those at the bottom.
 The soybean are incubated at room temperature for 
about 5 days or until they are entirely covered with a 
mycelium of white mold. Note that heavy sporulation in the 
koji may result in an off-fl avor in the fi nal product and may 
interfere with water absorption. Therefore these spores must 
be partially removed before each stage. After being washed 

with water, NaCl is added to give a fi nal salt content in 
the washed koji of 25-30% by weight of the original black 
soybean used. This mixture is put into an earthen vat, which 
is sealed tightly for an anaerobic fermentation called aging, 
which takes about 90 days (compared with 180 days for 
typical soy sauce fermentation). After complete maturation, 
the mash is pressed, cooked, pasteurized and bottled. The 
press-cake is used for animal feed. Address: Food Industry 
Research and Development Inst., Hsinchu, Taiwan 300.

1210. McCallum, Cass. 1981. The real food guide. Vol. 2: 
Pulses, grains and seeds. Glasgow, Scotland: The Molendinar 
Press. 196 p. Index. 20 cm.
• Summary: The section on “Anti-nutritional factors in 
pulses” discusses those found in many legumes (such as 
haemagglutinins, trypsin inhibitors, phytic acid, fl atulence 
factors) and those of importance in specifi c legumes; 
for soybeans, only heat-resistant trypsin inhibitors are 
mentioned. The section on “Basic bean cookery” gives 
general guidelines and tips (never add salt until beans are 
cooked tender). A table (p. 54) shows that soybeans require 
the longest cooking time of any bean listed.
 The section titled “A-Z pulses” gives details (incl. 
the scientifi c name) concerning many legumes listed 
alphabetically. Includes adzuki, kura mame [sic, kuro 
mame = black soybeans] (p. 65), and winged beans. By far 
the longest section is on soy beans (p. 71-82). Contents: 
Introduction. Nutritional values. Dried soy bean products: 
Soy grits, soy coffee, soy fl our (full fat, medium fat, fat free), 
soy nuts, soy milk, soy yolk (a concentrated form of soy 
fl our), textured vegetable protein, soy splits, tofu powder. 
Fermented soy bean products: Black beans–fermented, 
chao, chee-fan, chiang (Chinese miso), Hamanatto, ketjap, 
koji, meitauza, miso, mame miso, Hatcho miso, kome miso, 
mugi miso, natto, okara. Soy sauces: Introduction, Chinese 
soy sauce, ketjap, synthetic sauce, tamari. Sofu [sic, sufu], 
tahuri, tamari, tao-cho, taokoan or tao koan, taotjo or tao dji 
[sic, taotjo is Indonesian-style miso; tao dji are Indonesian 
fermented black soybeans], tempeh, tofu. Tofu from whole 
beans (homemade recipe). Tofu from powdered [soy] milk.
 The part titled “Recipes” (p. 129-92) is divided into 
three sections. Soy-related recipes in each are listed here: (1) 
Soups and starters: Iced tofu (p. 134). Miso soup (p. 138). 
Adzuki bean soup (p. 141). (2) Main dishes: Deep-fried tofu 
(p. 167). Szechuan bean curd (p. 168). (3) Bread, side dishes, 
sauces and desserts: Miso lemon sauce (p. 186). Miso ginger 
sauce (p. 187). Peanut butter (homemade recipe, p. 191).
 The back cover states: “These books fi ght a war against 
junk food–and win.” The author is a woman.
 Note: This is the earliest English-language document 
seen (April 2013) that uses the word “tao koan” (or “tao-
koan”) to refer to tofu. Address: United Kingdom.

1211. San-Jirushi International, Inc. 1981. Introducing San-J 
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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.

1212. 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.

1213. 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.

1214. Wood, Brian J.B. 1982. Soy sauce and miso. Economic 
Microbiology 7:39-86. Jan. A.H. Rose, ed. Fermented Foods. 
[50 ref]
• Summary: Contents: 1. Introduction. 2. The preparation 
of soy sauce: Introduction, preparation of raw materials (the 
beans, wheat), mixing, koji, moromi. 3. Of beans, microbes, 
and miso: Beans, microbes, miso. 4. Trade in soy sauce: 
Introduction, statistics. Table 1 (p. 64-66) shows exports of 
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soy sauce in 1978, in tonnes (metric tons) from Hong Kong, 
Korean Republic, Singapore, Japan, and total, to almost 
every country in the world (with each country’s population in 
millions), grouped by region as follows:
 1. North America: Canada, USA (#1)–Regional total 
imports: 6,052.3 tonnes.
 2. South and Central America [and Caribbean]: 
Argentina (#3 in region), Bolivia, Brazil, Chile, Costa 
Rica, Ecuador, El Salvador, Guatemala, Guyana, Honduras, 
Mexico (#2), Nicaragua, Panama, Paraguay, Surinam, 
Venezuela (#1), Granada, Jamaica, Trinidad and Tobago, 
total. Former Dutch West Indies–Regional total imports: 
1,046.4 tonnes.
 3. Europe: Austria, Belgium, Czechoslovakia, Denmark, 
Finland, France (#4 in region), Germany (West #3), Greece, 
Italy, Netherlands (#2), Norway, Portugal, Spain, Sweden, 
Switzerland, UK (#1), USSR–Regional total imports: 3,017.7 
tonnes.
 4. Near and Middle East: Bahrain (#3), Egypt, India, 
Iran (#2), Iraq, Jordan, Kuwait, Oman, Qatar, Saudi Arabia 
(#1), United Arab Emirates, Yemen Arab Republic–Regional 
total imports: 1,193.5 tonnes.
 5. Far East and Western Pacifi c: Brunei, Hong Kong 
(#3 in region), Indonesia, Japan, Korea (South), Macao, 
Malaysia (#2), Philippines, Sabah (#1; A state of Malaysia 
from 1963; Formerly British North Borneo), Sarawak (A 
state of Malaysia from 1963), Singapore, Taiwan, Thailand–
Regional total imports: 3,139.4.
 6. Pacifi c and Australasia: Australia (#1 in region), Cook 
Islands, Christmas Islands, Fiji, Guam (#2), Nauru, New 
Caledonia, New Hebrides, New Zealand, Oceania n.c.s. (#3), 
Papua New Guinea, Portuguese Timor, Samoa and Tonga, 
Solomon Islands, Tuvalu (Ellis Island), U.S. Oceania–
Regional total imports: 1,647.5 tonnes.
 Note: This is the earliest document seen (March 
2010) concerning soybean products (soy sauce) in Kiribati 
(Christmas Islands), in Nauru, in Qatar, in Portuguese Timor 
(later renamed Timor-Leste [East Timor]) or in Tuvalu. 
This document contains the earliest date seen for soybean 
products in Kiribati (Christmas Islands), in Nauru, in Qatar, 
Portuguese Timor, or in Tuvalu (1978); soybeans as such 
have not yet been reported.
 7. Africa: Algeria, Canary Islands, Ethiopia, Gambia, 
Ghana, Kenya, Libya, Malagasy, Malawi, Mauritius (#2 
in region), Nigeria, South Africa (Republic of, #1), Sudan, 
Réunion Islands (#3), Tanzania, Zaire. Other African 
countries–Regional total imports: 365.7 tonnes. World total 
imports: 15,731.5 tonnes, of which 6,192.8 tonnes from 
Hong Kong, 1,233.5 tonnes from South Korea, 1,713.6 
tonnes from Singapore, 6,591.6 tonnes from Japan. The 
value in pounds sterling and in pounds sterling per tons of 
soy sauce is given for each exporter.
 Other tables show: (2) Soy sauce exports (in tonnes 
and value) each year from 1976 to 1976 from Hong Kong, 

South Korea, Singapore, and Japan. A large percentage of 
Hong Kong’s exports are re-exports (probably from China). 
(3) Total soy sauce exports from Japan, 1976-1978, by 
container type, with amount and value. (4) Soy sauce and 
miso production in Japan every 5 years from 1965 to 1978 
(in tonnes). (5) Soy sauce and miso production in Japan for 
export in 1976, 1977, and 1978. Miso production (in tonnes) 
averaged about 40% of soy sauce production, and miso 
exports (in tonnes) averaged about 13% of soy sauce exports. 
(6) Imports of soy sauce into Hong Kong, Singapore, and 
the USA from exporting countries in 1978 (with fi gures for 
exports from China in 1976 and 1977). (7) Re-exports of soy 
sauce (made in China) from Hong Kong and Singapore in 
1978 to major importing countries worldwide, by region, by 
country. Small countries that are the destination of this soy 
sauce include: Honduras, Nicaragua, Panama, Venezuela, 
Trinidad and Tobago, Former Dutch West Indies [also called 
Netherlands Antilles; they are part of the Lesser Antilles 
and consist of two groups of islands in the Caribbean Sea: 
Curaçao and Bonaire, just off the Venezuelan coast, and 
Sint Eustatius, Saba and Sint Maarten, located southeast of 
the Virgin Islands. The islands form an autonomous part of 
the Kingdom of the Netherlands], Pakistan, Saudi Arabia, 
United Arab Emirates, Brunei, Sabah, Sarawak, Fiji, Nauru, 
Oceanea (non-U.S.), Oceanea (U.S.), Papua, Samoa and 
Tonga, Solomon Islands, Ghana, Malagasy Republic, Togo. 
Total from Hong Kong: 2,945.3 tonnes, and from Singapore 
109.5 tonnes.
 (8) Exports of miso (in tonnes) from South Korea and 
Japan in 1978 to major importing countries worldwide, 
by region, by country. The leading importers are: USA 
(622), Saudi Arabia (353), Singapore (66), Bahrain (64), 
Netherlands (38), Iran (29), Iraq (29) France (28), German 
Federal Republic (23), Smaller importers include: Chile, 
Guyana, Surinam, Bangladesh, Iran, Iraq, Jordan, Kuwait, 
Quatar, Saudi Arabia, United Arab Emirates, Yemen Arab 
Republic, Sabah, Fiji, Guam, New Hebrides, Papua New 
Guinea, Samoa, Solomon Islands, Algeria, Canary Islands, 
Ghana, Kenya, Libya, Mozambique, South Africa Republic, 
Zaire.
 Note: This is the earliest document seen (June 2007) 
concerning soybean products (miso) in Quatar. This 
document contains the earliest date seen for soybean 
products in Quatar (1978); soybeans as such have not yet 
been reported.
 (9) Exports of miso from South Korea and Japan in 
1976, 1977, and 1978 (quantity and value each year; no 
importing country names are given).
 5. Tour of South East Asia: Technical and scientifi c 
aspects, trade aspects. 6. Acknowledgments. References
 The chapter on Trade states: Soy sauce and soy paste 
(miso) are traded between all countries of South East 
Asia. The Korean Republic’s exports nearly quadrupled 
in tonnage. The Kikkoman Company’s production facility 
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in Wisconsin produced 21,6000 tonnes of soy sauce in 
1978. This was equal to 3 times the total exports from 
Japan in the same year. Japan’s total share of the world soy 
sauce market remains very healthy. Miso exports are still 
small in comparison with soy sauce. On a rising market 
Japan’s exports still only represent 0.2% of its annual miso 
production; “clearly there is considerable room for expansion 
here.”
 Miso is of greater relative importance to Korea than it 
is to Japan. Among the European countries, Belgium and 
Holland import the greatest amount of miso on a per capita 
basis. Spain imports a fair amount of miso. The U.S.A. and 
Canada had total miso imports totaling about 10% of their 
soy sauce imports.
 “In Thailand, there are about 50 soy sauce factories, 
the majority of which are small, producing less than 100 
kilolitres per year, although it should be noted that most 
of them also produce soybean paste and soybean cheese 
[probably tofu]. The total annual consumption of soy sauce 
in Thailand is estimated at about 6,000 kilolitres (about 7,200 
tonnes).
 “In Malaysia, there are about 140 soy sauce factories 
producing in total an estimated 5.5 million gallons of soy 
sauce per year according to the proprietor of a leading 
brewery in Kuala Lumpur. This is about 21,000 tonnes per 
annum” (p. 84). Address: Dep. of Applied Microbiology, 
Univ., of Strathclyde, Glasgow [Scotland], U.K.

1215. 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 
“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. 
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Use of membrane fi ltration method. Address: Central 
Research Lab., Kikkoman, Noda, Japan.

1216. Tallent, W.H. 1982. Shoyu update. Northern Regional 
Research Center, Notes from the Director No. 1493. p. 2-3. 
Feb. 26.
• Summary: “On February 22-23, Drs. H. Hashimoto 
(manager, quality control) and D. Fukushima (executive vice 
president and general manager) of Kikkoman Foods, Inc., 
visited the Center [NRRC]. Their Walworth, Wisconsin, 
plant, which began producing fermented shoyu in 1973 with 
a capacity of 2.6 million gallons per year, now has expanded 
to produce about 5.2 million gallons. Their fermentation is 
based upon wheat and soybeans. Currently they have about 
45% of the soy sauce business in the United States and sales 
are increasing rapidly.
 “Total U.S. sales of soy sauce in 1956 was about 1 
million dollars (consumption 15 ml per capita per year); 
this has now increased to 100 million dollars (148 ml per 
capita per year). Many years ago we supported yeast genetic 
work on this fermentation based upon Dr. L.J. Wickerham’s 
(NRRC, retired) demonstration that the shoyu yeast had 
mating types and that improved strains could be developed in 
a genetic improvement program.
 “Kikkoman now has a whole line of dehydrated products 
based on shoyu that are used to make instant teriyaki sauce 
for chicken, beef, and seafood. A relatively new product is 
a steak sauce that contains applesauce, shoyu, spices, and 
salt. H.L. Wang and C.W. Hesseltine (FL [Fermentation 
Lab]) supplied the Kikkoman visitors with information on 
tempeh and pointed out the similarities of the preparation of 
this food with their method of producing koji for the shoyu 
fermentation. Drs. Hashimoto and Fukushima also talked 
with W.J. Wolf and other Meal Products Research (OC 
[Oilseed Crops]) members concerning isofl avone analysis, 
phosphatidyl-choline autoxidation, and nutritional properties 
of soybean proteins.” Address: Center Director.

1217. Belleme, John. 1982. Re: New developments at 
American Miso Co. Letter to William Shurtleff at Soyfoods 
Center, March 3. 2 p. Typed, without signature or letterhead.
• Summary: “We got a really good response from our light 
miso. People reported using it for dressings, dips and even 
desserts. We have decided to market our white miso through 
our wholesale company in bulk only during the winter. We 
also plan to market a mellow barley and a mellow rice miso, 
both of which should have a good shelfl ife.
 “Mr. Onozaki just visited our factory for two weeks. 
He said our koji is some of the best he has ever seen. I was 
really worried about our koji and his comments settled my 
anxious mind. He also said our long-term miso is developing 
fi ne.
 “The ownership of our factory is fi nally settled. The 
following will not be participating: Erewhon, Michio 

[Kushi], Mitoku, Johsen, Oak Feed and Sandy Pukel. This 
leaves only Barry Evans and myself, we are now the sole 
owners.”
 “I am sending you 10 pounds of Mr. Onozaki’s rice 
miso. It is hopefully just like the miso we are making. We are 
getting a really good response from the East Coast macros; 
they love Mr. Onozaki’s miso. Last year we imported 20,000 
pounds.
 “Barry and I are starting a wholesale company in 
Asheville. It’s tentatively called Great Eastern Sun Trading 
Company. We are specializing in hard-to-get macrobiotic 
foods–will send you a catalog in a few weeks.”
 Note 1. On 31 May 1982 John wrote a 2-page typed 
letter to Dr. Hiroshi Ito at the National Food Research 
Institute in Japan asking for help in making a white miso. 
Address: Route 3, Box 541, Rutherfordton, North Carolina. 
Phone: (704) 287-2940.

1218. Welters, Sjon. 1982. Re: Recent developments with 
soyfoods in Europe, and ties with macrobiotics. Letter to 
William Shurtleff at Soyfoods Center, April 16. 6 p. Typed, 
with signature on letterhead (photocopy).
• Summary: This letter, whose letterhead reads “Manna 
Natuurlijke Levensmiddelen,” contains names and addresses 
of many new soyfoods companies, many of them started by 
people interested in macrobiotics. Names and addresses of 
the following companies are given:
 Tofu Denmark (in Valby, run by Per Fruergaard, a 
macrobiotic), Bernard Storup, Ab & Paulien Schaft (Dutch, 
setting up a small shop in Baillestavy, France, to make 
miso, shoyu, natto, and koji), Traditions du Grain (Jean 
Luc Alonso is setting up a macrobiotic tempeh shop in Ivry 
France; they will start this summer), Paul Jones (Tofu shop 
in London), Saskia de Jong (may make miso in Ireland), 
de Brandnetel (tofu shop in Antwerp, Belgium), Jonathan 
(makes tofu, ganmo, seitan, mochi in Ekeren, Belgium. Run 
by J. v. Ponseele), Seven Arrows (Leuven, Belgium; making 
tofu), Lima Foods (now sell miso made at their plant and 
farm in France), Witte Wonder (Den Haag, Netherlands), 
De Morgenstond (Bakkeveen, Netherlands), Jakso 
(Heerewaarden, Netherlands. Run by Peter Dekker. The fi rst 
and only shop making tempeh from organic soybeans), Firma 
Lembekker (Amsterdam), Unimave (Lisbon, Portugal), Jose 
Parracho (Setubal, Portugal), Swame [sic, Swami] Anand 
Svadesha (Furth im Wald, West Germany), Bittersuess 
(Cologne, West Germany. Attn: Thomas Kasas/Karas). Three 
distributors of soyfoods and natural foods in Germany are 
YinYang (Berlin), Rapunzel (Heimraadshofe), and Mutter 
Erde (Werbelen). In Finland: Luonnonruokakauppa AUMA 
(Helsinki). In Switzerland: Verena Krieger of Sojalade 
(Engelberg, tofu shop), Hans Rudolph Opplinger (Cham, 
tofu shop), Marty Halsley (Nyon, tofu & tempeh), Restaurant 
Sesam (Bern). P. Ton van Oers is a Dutch priest who works 
in Kananga, Zaire. The natives have grown soya for 10 years 
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and he is thinking of making tofu and soymilk from them.
 “In Great Britain the East West Centre is very active in 
promoting soyfoods. As a part of the Kushi Institute program 
they have home-scale processing, in which tofu, tempeh, 
and miso-making are taught by Jon Sandler [Sandifer?]. He 
is the tempehmaker of the EWC too at Community Health 
Foundation, 188 Old St., London EC1. In the Netherlands, 
a great deal of soyfoods promotion is done by the East West 
Center and Manna. As you probably know, Manna was the 
fi rst to introduce miso, tamari, shoyu, tempeh, tofu and koji 
to the larger public and we are still the main promoters of 
soyfoods as part of a more natural, vegetarian, and economic 
diet. Manna has been followed by a lot of other distributors 
of natural and health foods. We have two competitors in the 
tofu business: Witte Wonder and De Morgenstond.
 “At the moment I’m the only teacher giving lectures 
on homescale miso-, tofu-, tempeh-, shoyu-, tamari-, natto-, 
and koji-making in the Netherlands. Mainly at the East West 
Centre and sometimes at different places in the country. 
People are starting to get interested.”
 Note: This is the earliest document seen (May 2015) 
concerning the work of Swami Anand Svadesha of West 
Germany.
 Note: This is the earliest document seen (May 2019) 
concerning the work of Thomas Karas of Bittersuess 
(Cologne, West Germany). Address: Stichting Natuurvoeding 
Amsterdam, Meeuwenlaan 70, 1021 JK Amsterdam-N, 
Netherlands. Phone: 020-323977.

1219. Chico-San, Inc. 1982. Choice imported natural foods 
(Ad). Bestways. April. p. 65.
• Summary:  A half-page black-and-white photo shows Lima 
Ohsawa, wearing a kimono and carrying a tray of Japanese 
foods, including Lima Soy Sauce. “Top quality natural 
foods and condiments are imported from Japan under the 
supervision of Mrs. Lima Ohsawa, Chico-San’s specialist in 
macrobiotic foods.”
 Chico-San imports from Japan include Lima Soy Sauce, 
soybean puree (miso), mineral-rich mercury-tested seaweeds, 
azuki beans, black soybeans, barley koji, kuzu, nigari, and 
tekka. “Soon, a companion for Lima Soy Sauce–Lima 
Tamari–Wheat Free–Whole soy beans–Rice & zestful–
Naturally brewed in wooden casks for about 2 years.” 
Address: Chico, California 95926.

1220. Jacobs, Leonard. 1982. The Chico-San story: 
Popularizing rice cakes in America (Continued–Part II). East 
West Journal. April. p. 58-61.
• Summary: Continued: “By the end of the year, Ohsawa had 
located an old rice cake machine in Japan and shipped it to 
Chico. Kennedy had it refurbished and assembled and began 
the fi rst rice cake manufacturing in America. (Basically, rice 
cakes are made by soaking rice, adding measured portions 
into individual molds, heating them under pressure, and 

then releasing the pressure so they puff uniformly and take 
on the shape of the mold.) However, this fi rst machine was 
manually operated and required a strenuous effort to stamp 
out individual crackers. Since the operation of the machine 
was sending the employees to the chiropractors more and 
more frequently, Kennedy redesigned it to operate more 
automatically. Eventually he created a design which worked 
fairly easily, and they began selling the rice cakes as quickly 
as they could manufacture them.
 “To ensure the quality of the rice, Kennedy and Aihara 
started searching for the best rice farmers in the area. 
Eventually they found a Farmer Koda who was growing a 
strain of short grain brown rice 200 miles south of Chico 
[Koda Farms in South Dos Palos]. Although his rice was 
of excellent quality, he was located in an area of cotton 
growers who used large quantities of chemicals. Kennedy 
felt compelled to fi nd another farm which was relatively free 
of surrounding chemicalized agriculture and which would 
be willing to experiment with growing completely organic 
brown rice. In 1968 he signed a contract with the Lundberg’s 
of Wehah Farm [Richvale, California], guaranteeing the 
purchase of their fi rst organic crop. This was a considerable 
risk on each side, since at best the farmers felt the yield 
would be half as much as the conventional crop, and even 
then the weeds and insects, especially during the paddy 
stage, would be extremely competitive with the rice. 
However, the experiment proved successful, and we all have 
been benefi ting ever since. (Other farmers have since begun 
producing organic brown rice, most notably Farmer Garrich 
of Lone Pines Farm in Arkansas.)
 “Interestingly, with the recession of 1973 and 1974, the 
price of organic rice increased quite a bit and the demand 
for organic rice cakes decreased considerably, so Chico-San 
discontinued the organic rice cakes–selling only organic rice. 
However, by 1976, they were able to reintroduce the organic 
rice cakes and the demand has again been on the up-swing.
 By the late ‘60s/early ‘70s the FDA began a close 
scrutiny of the relationships between food companies and 
educational programs. They would not allow promotion 
of foods based on educational or health claims. As a result 
Kennedy and Aihara established the George Ohsawa 
Macrobiotic Foundation (GOMF) to continue the educational 
activities separately from the food company. Kennedy 
became the director of Chico-San, Aihara the director of 
GOMF. This relationship has proved very productive for 
both sides as each continues to promote the other. Aihara 
is still involved in the selection and quality control of the 
food products, and he gives weekly classes to approximately 
thirty-fi ve of the seventy-fi ve staff members of Chico-
San. Kennedy began to devote himself completely to the 
development of the food company.
 “In addition to enlarging the ware- house space, 
Kennedy looked for ways to expand and improve the product 
line. In 1974 he brought Junsei Yamaguchi into the company 
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to begin manufacturing miso and tamari soy sauce according 
to Chico-San’s standards. Chico-San also began to produce 
yinnie rice syrup, a traditional sweetener Kennedy had 
discovered on one of his trips to Japan. Yinnie syrup is a 
whole grain product made from malted wheat and rice and 
has a much lower concentration of refi ned sugars than most 
other malted grain sweeteners such as barley malt or corn 
syrup. During this time Chico-San had acquired additional 
rice cake machines purchased from Japan, but Kennedy 
felt that these machines could be improved. Eventually 
he developed a completely hydraulic machine which was 
capable of increasing the supply of rice cakes up to the 
market demand. Unfortunately, soon after they got the new 
machine into production, it shorted out, blew up, and caused 
a fi re which totally destroyed the Chico-San warehouse, all 
the incubating miso and tamari, and the majority of their 
other products. The founders of Chico-San had escaped the 
threat of destruction in New York, but over a decade later 
they witnessed their almost total devastation in California.
 “However, by that time the company had developed 
a strong reputation in the market. In addition, Kennedy 
was willing to withstand considerable odds and start from 
scratch. So within a year of the fi re (and a loss of $250,000 
beyond the insurance settlement), he began again with a 
larger warehouse and what he considered to be better rice 
cake machines. Presently, Chico-San is making rice cakes 
twenty-four hours a day, seven days a week. It is selling 
these cakes in the natural foods stores, and has distribution 
in the supermarkets and (under the label of Landau and 
Kemach) in the Jewish Kosher foods stores. Kennedy is also 
attempting to get his rice cakes into the institutional food 
services, such as hospitals and prisons, but fi nds this to be 
very slow. ‘The bureaucracies involved are very diffi cult to 
work with. But we do have a few public schools in California 
using rice cakes in the lunch programs,’ Kennedy claims.
 Although Chico-San never got back into miso and 
tamari production, it did expand its own product line by 
increased importing of traditional macro- biotic foods 
from Japan. These include Lima Soy Sauce (named after 
George Ohsawa’s wife, Lima), miso, barley koji, kuzu, 
and rice malt vinegar; the sea vegetables hijiki, kombu, 
wakame, nori, and kanten; nigari (for making tofu); tekka (a 
condiment rich in iron); umeboshi plums; and the Japanese 
teas kukicha, mu, and renkon (lotus root). In this country 
Chico-San makes yinnie syrup, yinnie taffy candies, rice 
cakes, carob-covered rice cakes, and rice nuggets. Chico-
San also publishes the Chico-San Cookbook, which was 
written by Cornellia Aihara. The products sold by Chico-San 
undergo close scrutiny by Kennedy, Smith, and Herman 
Aihara. They are very careful about quality control and 
generally agree about standards. One exception has been the 
carob-covered rice cakes. It is diffi cult to solidify the carob 
without adding some type of refi ned sweetener. Although 
they have been experimenting with yinnie syrup, at this point 

they are using fructose but without consensus within the 
company as to whether it is a healthful ingredient. Besides 
the manufacturing company in Chico, Kennedy is planning 
to reopen the Chico-San retail store. He has also opened up 
a warehouse and rice cake plant near Trenton, New Jersey 
and is considering opening up another outside of London 
[England]. In addition, Kennedy and Aihara went to Japan 
in early December, 1981, to conclude formal discussions 
with the Ohsawa C.I. macrobiotic teaching organization in 
Tokyo, concerning the creation of a distribution company 
called Ohsawa U.S.A. Lima Ohsawa’s sister, Flora, will be 
in charge of this company which will allow for the increased 
distribution of many Japanese macrobiotic specialty foods.

1221. Leviton, Richard. 1982. A new soy sauce from an old 
culture. East West Journal. April. p. 42-44.
• Summary: Hoang Van Chi, a native of Vietnam, makes 
Bodhi Sauce or tuong cu-da in Bowie, Maryland. Photos 
show: (1) Phan and Hoang Van Chi with bottles of both the 
sauces they make. (2) Hoang checking glutinous rice that has 
been steaming overnight. (3) Phan and Hoang involved in 
four steps in the preparation of sweet rice koji. Address: 100 
Heath Rd., Colrain, Massachusetts 01340.

1222. 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.

1223. Bo, Thi-an. 1982. Hishio to shôyu no engen to 
sono seisan gijutsu ni tsuite. I. [On the origins of chiang 
and shoyu, and their production technology. I.]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
77(6):365-71. June. [9 ref. Jap; eng]
• Summary: This is one of the most interesting and carefully 
researched articles seen up to this time on this subject. 
The author (Ho Keian in Japanese), is a Chinese graduate 
of Iwate University in Japan. He sent this article to the 
university alumni association on the university’s 80th 
anniversary. Shoyu has become a world-class seasoning. 
Even in Moscow they have built plants to produce soy sauce 
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and chiang (miso).
 The earliest chiang was made with meat, fi sh, and 
shellfi sh; later, as agriculture advanced, beans and grains 
were used. The two main types of chiang are (I) those made 
using fl esh as a main ingredient and (II) those made solely 
from plants. The fl esh chiangs can be further subdivided: IA. 
Those made from animal and bird fl esh. IA1. Made without 
bones (mentioned in the Shih Ching [Classic of Food], the 
Chou Li [Rituals of the Chou Dynasty, 3rd century B.C.], 
the Li Chi [Book of Rites, 2nd to 3rd century B.C.], and the 
I Li); IA2., Made with a large amount of liquid (mentioned 
in the Chou Li and Li Chi); IA3. Made with fl esh and bones 
(mentioned in the Chou Li, I Li, and Ch’i-min Yao-shu 
[Essential techniques for the peasantry of Ch’i, written by 
Chia Ssu-hsieh in A.D. 535]); IB. Made with fi sh or shellfi sh, 
including IB1. Fish chiang (mentioned in the Chou Li, Ch’i-
min Yao-shu), and IB2. Fish intestine chiang (mentioned in 
the Ch’i-min Yao-shu). The non-fl esh or vegetable chiangs 
(II) can be divided into: IIA. Those made with beans 
including IIA1. Chiang (mentioned in the Chou Li (3rd 
century B.C.), Lun Yu [Analects of Confucius, after 479 
B.C.], Shih Chi [The Historical Record by Ssu-ma Ch’ien, 
ca. 90 B.C.], and Chi Chiu P’ien [48 to 33 B.C.]). IIA2. Bean 
(Soybean) chiang (tou-chiang, mentioned in the Ch’i-min 
Yao-shu). IIA3. Small (Red/Azuki) bean chiang (mentioned 
in the Nung Sang I Shih Chi Yao [+1314]). IIB. Chiang 
made from other vegetable materials including: IIB1. Wheat 
chiang (mentioned in the Shih Ching); IIB2. Wheat fl our 
chiang (mentioned in the Pen-ts’ao Kang-mu [Compendium 
of Materia Medica, by Li Shih-chen, A.D. 1578-97] and 
the Chü Chia Pi Yung Shih Lei Ch’uan Chi [+1301]); IIB3. 
Coconut chiang (Mentioned in the Ch’i-min Yao-shu); IIB4. 
Barley chiang (mentioned in the Pen-ts’ao Kang-mu); and 
IIB5. Mustard chiang (mentioned in the Li Chi and Chih 
Ching).
 It is interesting to note that the earliest meat and fi sh 
chiang was made with koji, typically millet koji. Koji is also 
used today to make some of the fi sh sauce called Shottsuru in 
Akita prefecture in Japan. Shottsuru has a 3,000 year history.
 The use of the terms “hai” (meat chiang) and “chiang” 
in the Chou Li imply that some chiang was made from 
ingredients other than meat. An illustration from the Han 
dynasty shows a hole in the bottom of a chiang pot for 
drawing off soy sauce. The Ssu Min Yüeh Ling by Ts’ui Shih 
from the Later Han (25-220 A.D.) uses the term “ch’ang 
chiang” to refer to refi ned/fi ltered soy sauce. The Ch’i-min 
Yao-shu also uses two terms for refi ned chiang that seem to 
be referring to types of soy sauce. Thus it seems relatively 
sure that chiang has a history of about 3,000 years from the 
Chou dynasty (1122-256 B.C.) and soy sauce has a history of 
over 2,000 years since the Ch’in (221-206 B.C.) or Han (206 
B.C.–A.D. 220). In the literature of the T’ang dynasty it is 
not rare to use soy sauce for medicinal purposes.
 Soy sauce came from chiang, which was made from 

soybeans and wheat fl our or wheat; it is still widely produced 
today. But from shih (fermented black soybeans) came 
tamari and kuan-tou soy sauce (kuan-tou is a region in 
Fukien / Fujian in southeast China). Only soybeans were 
used to make these types of soy sauce. The fi rst tou-shih 
(fermented black soybeans) was made from soybeans only, 
with Aspergillus oryzae mold. If salt was added, the product 
was called hsien tou-shih; if none was added, it was called 
tan tou-shih. Later they started to use Mucor (as in Szechuan 
tou-shih) or Rhizopus mold species. Today most tou-shih is 
made with Aspergillus. This is the ancestor of tamari shoyu 
and kuan-tou soy sauce. Address: Iwate Daigaku Nôgaku-
bu, Sogaku 80 shunen no gosukuji ni kaete; Present address, 
China.

1224. Bunka Shuppan Kyoku. 1982. Miso no hon: Tsukutte 
tabeyô. The miso [The book of miso: Let’s make and eat]. 
Tokyo: BSK. 96 p. June. Illust. 25 cm. [Jap]
• Summary: This colorful book, with many color and 
black-and-white photos, is packed with Japanese miso 
recipes. Pages 18-21 describe how to make koji at home in a 
home-made incubator. Pages 30-31 are a review by Wataru 
Kawamura of The Book of Miso by Shurtleff and Aoyagi; 
includes a photo of the two authors. Page 22 describes how 
to use koji to make amazake. Address: Shibuya-ku, Tokyo, 
Japan.

1225. Chico-San, Inc. 1982. Mail order–Price list. P.O. Box 
1004, Chico, CA 95927. 4 p. June. 28 cm.
• Summary: Products include: Rice Cakes (6 varieties, with 
4 new ones coming soon); all in 3 different packages. Carob 
coated rice cakes in plain or mint fl avors. Yinnies brand 
products: Taffy, Caramel, or Rice Syrup. Grains, beans, and 
seeds: Incl. Sweet brown rice, azuki beans, black [soy] beans 
(the latter two imported from Japan since 1962). Tea. Natural 
condiments from Japan (some imported since 1962): Lima 
soy sauce. Mugi (barley) miso. Kome (rice) miso. Rice malt 
vinegar. Tekka (soy plus). Nigari (for tofu making). Kuzu 
(wild arrowroot). Salt plums (umeboshi). Sesame oil (dark). 
Koji, barley. Seaweeds from the Orient: Wakame (curly 
dulse). Kombu. Hijiki. Kanten (gel). Nori. Household goods: 
Incl. The Yinnies Brand Rice Syrup Cookbook.
 Introducing a new Chico-San Product: Tamari Soy 
Sauce. Address: Chico, California. Phone: 916-891-6271.

1226. 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. 
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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.

1227. Leviton, Richard. 1982. American Miso makes a big 
move down south. Soyfoods. Summer. p. 18-22.
• Summary:  A feature cover story about John and Jan 
Belleme and their American Miso Co. in North Carolina. 
Richard Leviton visited the company in April. “Jan and John 
Belleme are serious about making miso. After a strenuous 
8 months apprenticeship in Japan with master misomaker 
Takamichi Onozaki and a $300,000 investment in buildings, 
land, and equipment, the Bellemes began fulltime, large scale 
miso production at their Rutherfordton, North Carolina, plant 
in August, 1981.”
 Situated on 100 acres in the rural southwestern corner of 
North Carolina, the miso operation occupies two buildings, 
including a 3,400 square foot Butler style metal-frame 
concrete base structure for miso processing and a smaller 
1,000 square foot garage-style building for rice polishing 
and storage. The Bellemes live in a comfortable farmhouse 
up the hill, just a 5-minute walk away. Its important to be 
near the koji room when you are trying to carefully monitor 
the growth of 1,200 pounds of rice koji in a traditional koji 
room with no thermostat. The company “has struck a careful 
balance between the traditional approach (as with koji, 
which requires skill and personal attention) and labor-saving 
mechanization (as with bean washing, soaking, cooking, 
mixing,” and moving). The company has the capacity to 
make 500,000 lb/year [226.8 metric tons/year] of miso. 
They presently make 3,000 to 4,800 lb/week of light and 
dark misos. A color photo on the cover shows John Belleme 
making miso with Kaoru Onozaki (Mr. Onozaki’s eldest 
daughter) and Haruo (his adopted son–since he had no sons 
of his own).
 Minnesota-grown Prize soybeans are mechanically 
washed, then transported by conveyor into a 200-gallon (400 
lb capacity) pressure cooker, which is controlled by a push 
button. When done, the removable steamer basket inside 
the cooker is moved by overhead crane and the soybeans 
are discharged through the bottom onto a large cooling 
table, where they are spread by shovels then allowed to 
cool–with the aid of at least one electrical fan. A push button 
then causes the table to tilt; the beans are then run into an 

extruder, and ground to a paste, which is later mixed with 
the handmade koji. “Belleme’s koji room combines both 
traditional and automatic features, from manually operated 
vents to complex humidity and temperature monitors. The 
koji room is actually two adjoining rooms with a connecting 
door.”
 This excellent article concludes: “For the American 
Miso Company, the immediate future is replete with 
energetic plans. The Bellemes will convert their present 
home into a summer residential center for students interested 
in studying fermented foods and natural living. Meanwhile 
John and Jan will build another house for themselves 
elsewhere on the property. A new plant for packaging 
prepared miso products is envisioned and there is much talk 
of shoyu production in a few years. With misomakers as 
serious about their venture as the Bellemes, the American 
Miso Company will certainly have a major infl uence on miso 
awareness in America.”
 Thirteen black-and-white photos show in detail how 
miso is made at American Miso Co.
 A full-page sidebar (p. 22), titled “Roots of the 
American Miso Company,” tells about the family of 
Takamichi Onozaki and a magnifi cent half-page black-and-
white photo shows the family–16 members strong.
 Talk with Barry Evans, owner of American Miso Co. 
2000. July 6. In 1982 the company’s capacity was far less 
than 500,000 lb/year; there were only eight vats, each of 
which held about 6,000 lb of miso (which took one year 
to mature), for a total capacity of about 50,000 lb/year–
or roughly one-tenth of what the article says. Moreover 
Bellemes made much less than 3,000-4,800 pounds of miso 
per week. Nor did the company make any light miso during 
the fi rst few years. Address: Colrain, Massachusetts.

1228. Hagiwara, Yoshihide. Assignor to Japan Natural Food 
Co. Ltd. (Osaka, Japan). 1982. Soy sauce from tear grass and 
process for production thereof. U.S. Patent 4,346,114. Aug. 
24. 6 p. Application fi led 25 Feb. 1981. [3 ref]
• Summary: “A process for producing a tear grass [Coix 
lachryma-jobi] soy sauce, which comprises inoculating a koji 
mold for soy sauce in a koji substrate comprising a denatured 
proteinous material and a denatured carbohydrate material, 
at least a part of said carbohydrate material being tear grass, 
cultivating the koji mold to form a koji for soy sauce, adding 
water and sodium chloride to the koji to prepare moromi, 
fermenting the moromi, and separating the liquid layer from 
the fermentation product; and a tear grass soy sauce obtained 
by aforesaid process.”
 Note: In the United States, “tear grass” is more widely 
known as “Job’s tears.” Address: Takazukara, Japan.

1229. Martin, Debra. 1982. 1000 years old and very new 
[Shin-Mei-Do Miso]. Comox District Free Press (Canada). 
Sept. 17. Friday.
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• Summary: Six years ago, Lulu and her husband, Yoshi 
Yoshihara moved to Denman Island from Vancouver, where 
Yoshi worked as a projectionist for Pacifi c Cinemathique. 
He continued to commute from the Island to work, seeing 
his family only once a week–an arrangement that was not 
satisfactory. So they both decided to fi gure out a way to 
make a living on the island.
 An idea came from a cookbook [The Book of Miso] she 
purchased in Seattle [Washington] at a Japanese supermarket. 
They already knew about miso, so they tried making some 
small experimental batches at home. But they soon decided 
the only way to really learn the process would be from a 
Japanese master.
 “Lulu took their four-year-old son and went off to Japan 
for eight months, staying with Yoshi’s mother, and then 
with a family that operated a large miso factory in Iida City, 
located in a mountainous part of Japan with a climate similar 
to Denman Island’s.
 “She was fortunate to be taken under the wings of a 
miso master who had worked at the factory for 40 years and 
was in charge of the hand-made miso division there.”
 “This hands-on experience gave her an idea of what the 
koji should look like, taste like, and smell like, knowledge 
hard to gain from books.
 Lulu and Yoshi started making miso in earnest from 
1979. Photos show: (1) Yoshi standing by a stack of koji 
trays in sauna-like koji incubation room. (2) Lulu at her 
stove making miso soup. (3) Yoshi standing on a ladder 
by a wooden vat of miso, handing a pail down to Lulu. (4) 
Different Shin-Mei-Do miso products, packaged and bulk.

1230. Photographs taken at South River Miso Co. 1982. 
Conway, Massachusetts.
• Summary: Four color photocopies of color photographs 
(each 3½ by 5 inches) were sent to Soyfoods Center on 1 
Dec. 1999 by Anpetu Oihankesni, who took the photos while 
living and working at South River Miso Co. in 1982-83. 
They show: (1) Two strong Belgian draft horses pulling a 
cart carrying about ten recycled empty oak whiskey barrels–
originally from Ohio Miso Co. The barrels are being moved 
to the shop from a barn across the river. Each barrel will later 
hold about 400 lb of special types of miso. From left to right: 
Christian (in front of the horses), Don Wheeler standing on 
the cart with his son on his shoulders, Thom Leonard (seated 
atop a barrel; he came for 3-4 weeks to teach miso making in 
Oct/Nov. 1982), and Anpetu. In the background is the front 
of the miso shop–post and beam construction with cedar 
shakes. The building has fi ve main parts. The koji is made 
downstairs in the center part; upstairs is a small living space 
or loft. The koji room protrudes out toward the front. To the 
right of the main part is a low-roofed entryway to the shop 
where the shipping is now done. To the right of the entryway 
is a 36-foot-long storage building, where the miso vats are 
stored. Each vat, made of recycled virgin cypress, holds 

about 4,500 lb of miso. To the left of the main building, 
under a roof that slopes downward, is more of the miso shop 
plus storage for smaller miso barrels. To the far left is a 
fi rewood storage shed. The Elwells live in a trailer across the 
river–out of view (Fall 1982). (2) Anpetu seated at a wooden 
table, making miso dama (balls), and wrapping them in rice 
straw from rice grown in the fi eld (Dec. 1982). (3) Christian 
and Anpetu ladling cooked soybeans from a cauldron into 
long rectangular stainless steel container; here they will 
cool, then be mixed with koji. Hannah Bond is in shadows 
to the left. “The cauldron was recycled from a dairy, part of 
the original equipment from Ohio Miso Co. Originally we 
left spirit holes in the fl oor and the koji room to allow ki to 
rise up from the earth... The upper part of the shop is where 
Hannah and I lived the fi rst year of miso production. All 
of us used to enjoy steaming buns in the cauldron from the 
residual heat after cooking and saving the rich soy steaming 
water to use like lecithin.” (4) A view of the back of the 
miso shop with snow on the roofs, surrounded by snow. Two 
empty cypress vats lie on their sides to the left in the snow 
(Winter 1982-83). Address: Conway, Massachusetts.

1231. Quirk, Beatrice Taylor. 1982. Ah, so you want to try 
miso: A mountain couple is practicing the ancient art of 
making this Japanese food. Carolina Lifestyle. Sept. p. 23-
25.
• Summary: Describes the work of John and Jan Belleme, 
and their American Miso Co. in Rutherford County, North 
Carolina. John Belleme is a 39-year-old Florida native 
who worked as a research biologist for the Veterans 
Administration in Miami, dealing mostly with cancer and 
chemotherapy. Thinking that there had to be a better way to 
deal with it, John started reading about natural foods, natural 
lifestyles, and traditional medicines in traditional cultures. 
In the mid-1970s the Bellemes adopted a macrobiotic diet, 
which is based on grains and includes only foods from 
the local environment. They eat no animal foods or dairy 
products, but they do eat fi sh.
 Then in 1979 they left for Japan to study miso making 
with Takamichi Onozaki and his family, with whom they 
lived and worked for 8 months–in their 300-year-old home. 
They then returned to North Carolina, and spent almost a 
year building their miso factory, which began production 
in Sept. 1981. They made about 90,000 lb of light and dark 
miso in the fi rst 9 months of operation.
 A photo shows Jan Belleme and Japanese helpers 
preparing rice to make koji. Contains recipes for Light 
miso dressing for salad, Miso-broiled fi sh, and miso soup. 
Address: Charlotte, North Carolina.

1232. Asunaro Eastern Studies Institute. 1982. Natural foods 
preparation with Sensei Noboru Muramoto (Poster). P.O. 
Box 2546, Escondido, CA 92025. 1 p.
• Summary: Noboru Muramoto, author of Healing 
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Ourselves, will be presenting a series of 2 week classes 
on natural foods preparation at the Asunaro Institute in 
rural southern California. Students will participate in the 
preparation of miso, tamari, koji, amasake, mochi, tofu, and 
tekka. Address: Escondido, California.

1233. Elwell, Christian. 1982. Log of miso made at South 
River Miso Co. (Log–unpublished). Conway, Massachusetts. 
Unpublished log. 28 cm.
• Summary: The fi rst entry on the fi rst day reads: Variety: 
Two year barley–10/10/4.6/7.5. Starting date: 25 Oct. 
‘82. Age: Two years. Used red rice koji starter. Lot #1-1. 
Container #B1, B2. Packed, covered 27 Oct. ‘82. Don & 
Thom [co-workers Don Wheeler and Thom Leonard].
 Day & time: Day one, 11:30–Wash & soak 180 lb, 
barley (Living Farms–Fan next batch). 13:35–Fire lit, barley 
drained. 14:45–Steam through barley. 15:30–Barley cooked. 
16:25–Koji 100º. Inoculate after cooling with 4 tsp. red rice 
starter. Put in crib.
 Day two, 7:00–Koji 103º. Stir koji in crib. 9:00–Koji 
94º. Koji room 85º. Koji put in trays. 9:50–Koji 101º. Trays 
staggered, koji heating up quickly... etc. Address: Founder 
and Owner, South River Miso Co., South River Farm, 
Conway, Massachusetts 01341.

1234. Greenwood, Rebecca. 1982. Smokey Mountain 
miso: Traditional and modern methods unite to create a fi ne 
domestic miso. East West Journal. Nov. p. 50-53.
• Summary: About John and Jan Belleme and the American 
Miso Co., located in the Smokey Mountains [sic, Great 
Smoky Mountains] in the small town of Rutherfordton, 
North Carolina. The company started making miso in August 
1981 and now makes 5,000 pounds a month. “John has a 
determined air about him. You get a sense that here is a man 
who, if he’s going to do anything, is going to do it all the 
way.” John’s main interest is in making high-quality miso.
 Almost all miso sold in the U.S. today is made by a 
fully automated process and pasteurized. The Bellemes 
spent seven strenuous months studying miso-making with 
Takamichi Onozaki in Japan. They now have three goals in 
making miso: (1) Sell unpasteurized miso–which should be 
refrigerated. (2) Produce miso using traditional methods, 
including wooden vats, handmade koji, and slow, natural 
fermentation–rather than the faster and more commonly used 
forced heat method. (3) Use the high quality ingredients, 
including certifi ed organically grown soybeans and rice, 
unrefi ned sea salt, and deep well water. This miso will be 
distributed by Great Eastern Sun Trading Co. which is 
partially owned by the Bellemes’ friend and fellow investor, 
Barry Evans, of Miami, Florida.
 The American Miso Co. is located on 100 acres of 
rural land and consists of two buildings totalling some 
3,400 square feet. The small building is used for storage 
and milling rice. The big one is where the miso is made and 

aged–for up to 18 months in huge, custom-made cypress 
vats which hold 8,000 pounds of miso each. When each vat 
is full, it is topped with 1,000 pounds of rocks which add 
pressure during the fermentation. Presently three types of 
miso are aging here: three short term (Sweet White Miso, 
Mellow Rice Miso, and Mellow Barley Miso) and one long 
term (Red Brown Rice Miso).
 The secret of good miso lies in making good koji–by 
hand. John removes up to 90% of the bran from the rice for 
short-term miso, but only 10-30% for long-term miso. The 
company’s pride is its koji room.
 The Bellemes’ dream is greater than just making miso. 
They have started constructing another home on their rural 
property to accommodate students in a living and learning 
environment. Each summer they plan to hold workshops 
which will include miso-making, gardening, natural foods 
cooking, philosophy, and meditation. A large photo shows 
John Belleme standing by the soybean cooling table and 
as the huge steamer basket overhead discharges a load of 
freshly cooked soybeans.
 Note: The Great Smoky Mountains (often shortened 
to Great Smokies) is a range of the Appalachian Mountains 
extending along the North Carolina-Tennessee boundary. A 
part has been set aside as Great Smoky Mountains National 
Park. Address: Co-director, Rocky Mountain Inst. of 
Macrobiotics, Boulder, Colorado.

1235. 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 
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necessary to use 2 tsp. to insure proper inoculation.
 “We had two fl at rectangular wooden boxes 
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.

1236. Kurima. 1982. Okinawa no shoku: Tôfuyô [Okinawan 
foods: Tofuyo fermented tofu]. No. 9. p. 164. [Jap; eng+]
• Summary: Some people compare tofuyo with Chinese-
style fermented tofu (funyû), however tofuyo has a more 
complicated fl avor. It is good to drink millet brandy 
(awamori) as you nibble on tofuyo. People used to make 
tofuyo at home but it takes too much time, so nowadays it is 
found mainly at specialized restaurants.
 Tofu is cut into squares about 1 inch on a side and the 
pieces are dried in the shade for a few days until they get 
slimy. They are washed with millet brandy and immersed in 
rice malt which has been moistened with millet brandy. You 
may start to eat tofuyo after one month, but it seems to reach 
its peak of fl avor after 6 months. Tofuyo is a type of cheese 
created in Okinawa, where tofu and millet brandy are loved. 
It is sold at Urizen, 388-5 Anni, Naha city, Okinawa. Phone: 
0988-85-2178. Hours: 5:30 p.m. to midnight. Closed the 2nd 
and 4th Sunday of each month.
 Note: As of Nov. 2011 awamori is made from Thai-style 
long-grained Indica rice (not millet) and black koji mold, 
indigenous to Okinawa; after distillation it is often aged like 
whiskey.

1237. Lee, M.D.; Kim, Y.I.; Kim, J.P. 1982. An experimental 
study on the development of gastric cancer by Maejoo 
[Meju] (Korean fermented soybean cake) [Korean 
soybean koji], afl atoxin B1 and N-methyl-N-nitro’-N-
nitrosoguanidine. J. of the Korean Medical Association 
25:149-60. [24 ref]*
Address: Korea Research Inst. of Bioscience and 
Biotechnology (KRIBB).

1238. Abiose, Sumbo H.; Allan, M.C.; Wood, B.J.B. 
1982. Microbiology and biochemistry of miso (soy paste) 
fermentation. Advances in Applied Microbiology 28:239-65. 
[135 ref]
• Summary: Contents: Introduction. Fermented soy products. 
Fermented rice products. History of miso production. Types 
of miso. Raw materials for miso production: Soybeans, 
rice, barley, salt. Ratio of raw materials. Treatment of raw 
materials. Koji. Moromi. Chemical composition of miso. 
Future developments of miso production.
 The fi rst author, a woman, acknowledges the generous 
support given to her by the Government of Nigeria. Address: 
Dep. of Applied Microbioloby, Univ. of Strathclyde, 

Glasgow, Scotland.

1239. Ko Swan Djien. 1982. Indigenous fermented foods. 
Economic Microbiology 7:15-38. A.H. Rose, ed. Fermented 
Foods. [67 ref]
• Summary: Contents: 1. Introduction. 2. Foods fermented 
by moulds: Roles of the moulds. 3. Foods fermented by 
bacteria: Fermented vegetable products, fermented fi sh 
products, fermented seeds (natto, thua-nao, dagé), fermented 
starch-rich raw materials (fermented maize products, 
fermented rice products, fermented cassava), fermented plant 
juice.
 4. Foods fermented by a mixture of moulds and yeasts: 
Ragi, micro-organisms, fermented starch-rich raw materials.
 5. Foods fi rstly fermented by moulds [as in making 
koji], followed by a fermentation with a mixture of 
bacteria and yeasts (the salt-tolerant yeasts are species of 
Saccharomyces and Torulopsis; the bacteria are species 
of Pediococcus and Streptococcus): Tane koji, soy sauce, 
other fermented soybean products (tauco {porridge or dry 
consistency}, miso, hamanatto {which is soft and has a high 
moisture content}, tou-shih {which has a much lower water 
content than hamanatto and is therefore not so soft}. These 
“fermented soybean products are also used as fl avouring 
agents in cooking as well as table condiments or as a side 
dish”).
 6. Specifi c aspects of fermented foods: Mould species, 
lactic-acid bacteria, yeasts, salt. 7. Acknowledgement. 
References.
 Concerning soy sauce (p. 30-31): “Japanese shoyu is 
made from equal amounts of soybeans and wheat.” The “raw 
materials are inoculated with tane koji which contains spores 
of selected strains of Aspergillus oryzae and A. soyae. In 
less sophisticated soysauce factories throughout South East 
Asia, mould species grow spontaneously on the soybeans 
by natural contamination from the air and from the bamboo 
trays on which soybeans of former batches were incubated 
(Bhumiratana et al., 1980). The moulds involved are species 
of Aspergillus, Rhizopus, or Mucor. Some Indonesian kecap 
manufacturers inoculated the cooked soybeans with tempe 
[tempeh] inoculum which contains spores of Rhizopus 
oligosporus.”
 Tables: (1) Conferences discussing aspects of indigenous 
fermented foods (1977-1981, chronological). (a) Symposium 
/ Workshop on Indigenous Fermented Foods, Nov. 21-
26, 1977, Bangkok, Thailand. (b) World Conference on 
Vegetable Food Proteins, Oct. 29–Nov. 3, 1978, Amsterdam, 
The Netherlands, (c) Symposium on Fermented Foods, Nov. 
22, 1978, London, England. (d) International Symposium on 
Oriental Fermented Foods, Dec. 10-14, 1979, Taipei, Taiwan. 
(e) United Nations University Workshop on Research and 
Development Needs in the Field of Fermented Foods, 
Dec. 14-15, 1979, Bogor, Indonesia. (f) VIth International 
Fermentation Symposium, July 20-25, 1980, London, 
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Ontario, Canada. (g) Eighth Conference of Association for 
Science Cooperation in Asia (ASCA), Feb. 9-15, 1981, 
Medan, Indonesia.
 (2) Origins of various fi sh sauces. (3) Origins of various 
fi sh pastes. (4) Names given in various countries to an 
inoculum used to manufacture food products. (5) Names 
given in various countries to fermented glutinous rice (Oryza 
sativa glutinosa). (6) Names given in various countries to 
rice wine. (7) Names given to soy sauce in different countries 
(Chiang-yu in China, Kan jang in Korea, Kecap in Indonesia, 
Shoyu in Japan).
 Note: This is the earliest English-language document 
seen (April 2012) that uses the term “Kan jang” to refer to 
Korean soy sauce. (8) Soybean foods produced by a two-
stage fermentation (Hamanatto and miso in Japan, Soy sauce 
in the Orient, Taoco in Indonesia, Tao-si in the Philippines, 
and Tou-shih in China). Address: Dep. of Food Science, 
Agricultural Univ., Wageningen, Netherlands.

1240. Lee, Cherl-Ho; Jul, Mogens. 1982. The effect of 
Korean soysauce fermentation on the protein quality of 
soybean. 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. 209-20. Proceedings 
of a technical seminar, held 9-11 Feb. 1981 at Medan, 
Indonesia. [11 ref]
• Summary: Contents: Introduction. Changes in the 
composition of N-compounds during fermentation. 
Changes in the protein quality by the fermentation methods. 
Discussion.
 Tables: (1) Per capita daily consumption of fermented 
foods in Korea in 1970 was as follows: Kimchi (all kinds) 
43.7 gm, soybean sauce 23.3 gm, red pepper soybean sauce 
13.9, soybean paste 10.4 gm, fermented marine foods 0.6 
gm.
 (2) Production of fermented soybean foods in Korea, 
1971 (in 1,000 metric tons): Soybean sauce: industrial 
107, home-made 116, total 223. Soybean paste: industrial 
56, home-made 168, total 224. Red pepper soybean paste: 
industrial 23, home-made 89, total 112.
 (3) Retention of the nutrients in soybean during the 
traditional meju making (%). (4) Chemical score and 
essential amino acid index (EAAI) of soybean and meju-
brine mixtures ripened for 8 months.
 (5) The lysine availability of soybean and meju-brine 
mixtures ripened for 8 months. (6) Effect of 20% protein 
supplementation with the fermented soybean products 
on the protein value of the rice diet in the rat feeding. 
(7) Comparison of protein conversion rates of soybean 
fermentation and animal production: Beef 5% (BV 
{biological value} 74). Milk 23% (BV 85). Egg 24% (BV 
99). Home-made meju products 74% (BV 67*). Improved 
meju products 85% (BV 73*). Asterisk (*) = “Rice protein 
added with 20% of the product protein.

 Figures: (1) Cartoon diagram of the process for making 
Korean soysauce and miso. (2) Flowsheet [fl ow sheet] of 
improved method of making meju. (3) Graph of Changes 
in the content of soluble nitrogen, free amino nitrogen, and 
amino nitrogen in the total nitrogen of soybean during meju 
making. (4) Changes in the content (%) of methionine and 
cystine during cooking, 3-month meju fermentation, and 
ripening. (5) Changes in the concentration (%) of basic 
amino acids during cooking, 3-month meju fermentation, and 
ripening. (6) Changes in the concentration (%) of total amino 
acid in the crude protein of soybean during the ripening of 
different types of meju-brine mixture. Address: 1. Dep. of 
Food Technology, Korea Univ., Seoul, Korea; 2. Dep. of 
Food Preservation, the Royal Veterinary and Agricultural 
Univ., Copenhagen, Denmark.

1241. Magariños, Hélène. 1982. Cuisine pour une vie 
nouvelle [Cuisine for a new life]. Paris: Editions Debard. 230 
p. Preface by Aveline Kushi. Foreword by Dr. Yves Nani. 
Illust. (some color). No index. 22 cm. [195 ref. Fre]
• Summary: This is a practical book about macrobiotic 
foods, cookery, and medicine. On the cover: La 
macrobiotique, pratique alimentaire de la sagesse orientale. 
Lacking an index, the book is diffi cult to use.
 Contents: Introduction by the author. Macrobiotic / 
yin-yang terminology. Glossary. 1. Cereals. 2. Vegetables. 
3. Legumes and sea vegetables. 4. Soups, sauces and 
condiments. 5. Seitan and fi sh. 6. Desserts and beverages. 
7. For mothers and infants. 8. Suggestions for some familiar 
remedies.
 The glossary (p. 41-43) includes: Sea vegetables, 
amasake, azuki, gomashio, hijiki, koji, kombu, kuzu, miso, 
natto, nigari, nori, potimarron (or Hokkaido pumpkin / 
kabocha), rice koji, sake, seitan, shoyu, soba, suribachi, 
tahini, tamari and shoyu, tekka, tea (3 years old), tofu, udon, 
umeboshi, wakame, yang and yin.
 The section on sauces (p. 76-77) includes: Cream of 
umeboshi. Cream of umeboshi and tofu. Tamari with citron. 
Tofu mayonnaise. Grilled sesame miso. Miso with grated 
orange rind. Miso nuts. Note: Miso and tamari are used as 
seasonings throughout the book.
 Chapter 3 includes (in the section on Soya, p. 109-15): 
Edamame. Special recipe for anemia or fatigue. Soybeans 
cooked with miso. Homemade tofu (curded with nigari, 
with 5 helpful photos). A kind of fromage blanc made from 
tofu. Tofu mayonnaise. Tofu cooked with tamari. Tofu and 
vegetables. Homemade natto. Natto with onions. Natto with 
hard-boiled eggs.
 About the author (with a photo) appears on the back 
cover.
 Note: This is the earliest French-language document 
seen (Oct. 2021) that mentions amazake, which it calls 
“Amasake.” Address: France.
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1242. Mheen, T.I.; Kwon, T.W.; Lee, C.H. 1982. Traditional 
fermented food products in Korea. 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. 63-81. Proceedings of a technical 
seminar, held 9-11 Feb. 1981 at Medan, Indonesia. [13 ref]
• Summary: Discusses and gives a fl ow sheet and nutritional 
analysis for the following fermented soybean products: 
Meju, kochujang (soybean paste with red pepper added), 
doenjang, kochujang. “According to the available old 
literatures, the history of soybean cultivation for food uses 
in the Orient dates back to 4,000–5,000 years ago in China, 
2,000 years ago in Korea, and 1,000 years ago in Japan 
(KIST, 1970; Watanabe et al. 1971).” Address: 1-2. Korea 
Inst. of Science and Technology, Seoul, Korea; 3. Korea 
Univ., Seoul, Korea.

1243. Reed, Gerald. ed. 1982. Prescott & Dunn’s industrial 
microbiology. 4th ed. Westport, Connecticut: AVI Publishing 
Co. xii + 884 p. Illust. Index. 23 cm.
• Summary: Chapter 12 (p. 492-538; 129 refs.), by H.L. 
Wang and C.W. Hesseltine, is titled “Oriental Fermented 
Foods.” It discusses: Soy sauce, miso, tempeh, ontjom, 
Hamanatto (known as tou-shih in China, tao-si in the 
Philippines, and tao-tjo in the East Indies [No! Tao-tjo is 
Indonesian-style miso]), sufu (also called Chinese cheese 
or bean cake), natto, idli, ang-kak, fermented fi sh products 
(incl. nuoc-mam), absence of mycotoxin in fermented foods, 
summary. Address: Vice president, Amber Labs, Milwaukee, 
Wisconsin.

1244. Steinkraus, Keith H. 1982. Traditional food 
fermentations as industrial resources. 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. 3-16. Proceedings of a technical seminar, 
held 9-11 Feb. 1981 at Medan, Indonesia. [30 ref]
• Summary: Contents: Introduction. Production of meat-like 
fl avours from vegetable proteins. Soysauce (Japanese Shoyu) 
and miso fermentation. Fish/shrimp sauces and pastes. The 
koji principle. Meat substitutes (analogues). Indonesian 
tempe kedele: Traditional tempe fermentation, industrial 
production of tempe. A process for raising the protein content 
of high starch substrate. Leavened bread-like foods without 
the use of wheat or rye. Coconut protein as an industrial 
resource. Summary. Address: Prof. of Microbiology, Inst. of 
Food Science, Cornell Univ., Geneva, New York 14456.

1245. Wang, H.L.; Hesseltine, C.W. 1982. Oriental 
fermented foods. In: G. Reed, ed. 1982. Prescott & Dunn’s 
Industrial Microbiology, 4th ed. Westport, CT: AVI 
Publishing Co. xii + 883 p. See p. 492-538. Chap. 12. [129 
ref]
• Summary: Contents: Introduction. Soy sauce. Miso. 

Tempeh. Ontjom. Hamanatto. Sufu. Natto. Idli. Ang-kak. 
Fermented fi sh products (esp. nuoc mam). Absence of 
mycotoxin in fermented foods. Summary. Address: Northern 
Regional Research Center, Peoria, Illinois.

1246. 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 
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 
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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.

1247. Belleme, John. 1983. Re: Developing new products at 
American Miso Co. Letter to William Shurtleff at Soyfoods 
Center, Jan. 6. 1 p. Typed, without signature or letterhead.
• Summary: John is developing three new types of miso: (1) 
Traditional red miso (with less salt and more koji than the 
aka-miso currently imported from Sendai Miso-Shoyu under 
the Johsen brand). (2) Mellow barley miso (unpasteurized, 
it should be refrigerated for long-term storage). (3) Mellow 
White Miso (unpasteurized, it should be refrigerated for 
long-term storage). He sends a sample of each and asks for 
comments. Address: Route 3, Box 541, Rutherfordton, North 
Carolina. Phone: (704) 287-2940.

1248. Kushi, Aveline. 1983. Miso in Boston (Interview). 
SoyaScan Notes. Feb. 12. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Aveline thinks Junsei Yamazaki made miso in 
New York then brought it to Cambridge before the group 
went to Chico, California. Best to ask him. Aveline and 
others called Yamazaki to ask him to come to Cambridge to 
make miso there; he came and made miso and rice cakes, 
then he brought the things [such as miso] he had made 
elsewhere. She can’t remember where; it could have been, 
either Cambridge or New York–probably New York.
 Aveline does not remember who the fi rst Caucasian to 
make miso in America was. But in about 1973 Aveline held 
some informal miso-making classes for those interested in 
doing so. They brought ready-made store-bought koji and 
made miso using that koji. She held these classes in several 
places. At each class they made about 1 keg = 18 liters. They 
also made mochi.
 Aveline always calls George Ohsawa “Sakurazawa 
sensei.” Important.
 In about 1978-79, after Aveline’s book How to Cook 
with Miso was published [in Dec. 1978], Yamazaki came 
to Boston to teach koji-making. Address: Brookline, 
Massachusetts.

1249. Leonard, Thom. 1983. Pioneering work with miso in 
America (Interview). SoyaScan Notes. Feb. 12. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: In the fall of 1974, Thom Leonard made his 
fi rst batch of barley koji and barley miso using a recipe 
in Herman Aihara’s new book titled Soybean Diet. The 
80-pound batch of miso was aged in a soy sauce keg from 
Hong Kong. He then made 80-pound batches of chunky 

wheat miso in the fall of 1975 (he later pickled tofu in it) and 
of barley miso in early 1976. After moving to Fayetteville, 
Arkansas, he and Jim Hemminger made larger scale miso 
equipment and on 15 April 1977 packed their fi rst 35-gallon 
cedar vat with brown-rice miso. Soon over 1,000 lb were 
aging in the vats. This miso was sold to and distributed by 
the Ozark Cooperative Warehouse.
 Thom and Richard Kluding founded the fi rst Caucasian-
run miso company in North America, Ohio Miso Co. in 
Monroeville, Ohio. They began production on 13 March 
1979. By Jan. 1980 Ohio Miso was making several varieties 
of miso: brown rice, barley (one or two year), mellow brown 
rice, mellow red, and black soybean; output was 2,400 lb/
week.
 Then in the spring of 1980 Leonard and Kluding split 
up, largely because of interpersonal problems. In the summer 
of 1980 Leonard taught miso classes at the macrobiotic 
Spiral Inn and Moniteau Farm in Missouri. Then in late 
1980 he taught 2 classes on making miso, natto, tofu, and 
tempeh at the Kushi Institute in Boston, Massachusetts, 
with 30-40 people per class. In 1981 and 1982 he taught 8 
similar classes out of his home in Boston, plus four 3-day 
residential workshops on the same subjects. All were sold out 
every time. In 1983 he plans to travel Ireland to start a miso 
plant in County Kilkenny. Friends of his own several old 
buildings. The Irish government will help pay startup costs, 
covering 45% of the required startup capital plus 25% of the 
rent for the fi rst 5 years. He hopes to start in July 1983 and to 
be producing miso by late 1983. He hopes to make 100,000 
to 200,000 pounds of mostly barley miso, both mellow 
barley and 12-24 month barley miso. Thom’s constitution is 
so yang that he can’t eat much miso–which is also very yang. 
But this week he enjoyed miso soup twice, which is more 
than he has had for the past year.
 Note: Thom and his wife went to Ireland but they never 
started a miso plant or commercial miso production there. 
Address: Brookline, Massachusetts.

1250. Yamazaki, Junsei. 1983. Work with miso and 
macrobiotics in America (Interview). SoyaScan Notes. Feb. 
12. Conducted by William Shurtleff of Soyfoods Center.
• Summary: In May 1963 Junsei fi rst arrived in the U.S. in 
San Francisco, from Japan. He fi rst went (by bus) to Chico, 
California, to help with the installation of small rice cake 
machines. After the July 1963 summer camp at French 
Meadows, California, he went to New York, arriving in 
August.
 Note: The fi rst macrobiotic summer camp was held at 
French Meadows (just west of Lake Tahoe) on 14-23 Aug. 
1970.
 Initially, he did nothing with soyfoods in New York. 
But there was a group in New York, composed or a woman 
or women; he can’t recall the name. It was not Irma Paule, 
but rather some woman whose husband had died in a car 
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accident. They asked him to teach them how to make miso, 
and he taught her how to make miso.
 Initially Herman Aihara (pronounced AI-ha-ra) had to 
work as a guard to earn money in Chico; the macrobiotic 
group in Chico had no income. Some group raised money for 
him to do something in New York or Chico.
 In about Nov. 1963 Michio Kushi opened the Genpei 
restaurant on the fi rst fl oor of the Diamond Jim Building on 
46th Street in New York City. In the basement Junsei made 
koji, then used it to make about 100 pounds of miso. He 
showed the process to a Caucasian woman and child. The 
miso was not used in the restaurant. Junsei took it to Boston, 
Massachusetts, where it was used by Michio and Aveline 
Kushi themselves.
 In March 1964 Junsei returned to Chico-San in Chico, 
California. While making rice cakes there, he made miso in 
the interim. Starting in about 1965, when Chico moved to a 
bigger place, he made about 20 whiskey barrels full of miso; 
each barrel held 320 lbs of miso. He did not really teach 
miso making to anyone. The real teacher of miso among 
macrobiotics was Mr. Noboru Muramoto.
 In Boston, Erewhon wanted to make miso within their 
building. They asked Yamazaki to tell them the best place, so 
he went to Boston. He did not teach any classes to students 
then, unlike what Aveline recalled.
 In 1980 Junsei and his wife bought land in Orland, in 
northern California (Zip code 95963). He wants to make 
miso using good ingredients, either cooperatively or in 
individual homes. He is now working as a guard for a 
construction fi rm. He also wants to grow ume plum trees for 
making umeboshi [salt plums]; he tried this in Washington 
state but failed. Address: Orland, California.

1251. Kendall, Charles. 1983. Early work making miso in 
America (Interview). SoyaScan Notes. Feb. 13. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: In about 1974 Charlie heard that someone 
up at Erewhon Farms in New Hampshire, a macrobiotic 
community, had made miso. That person was part of a group 
of people who tried to start a farm in New Hampshire. In 
1976 Charles made a batch of miso at home using ready-
made store-bought koji and following instructions from one 
of Michio Kushi’s lectures.
 Note: At Tassajara Zen Mountain Center (in the Santa 
Lucia Mountains, California), the students made miso long 
before 1974. The method was transmitted by Zen priests 
from Japan. Ask Loring Palmer and Ed Brown for more 
details. Address: Ashburnham, Massachusetts.

1252. Palmer, Loring. 1983. How to make the “bean 
revolution” succeed in America. Miso making at Tassajara 
(Interview). SoyaScan Notes. Feb. 13. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: If the “bean revolution” is ever to succeed in 

American, we must learn the Julia Child method for getting 
rid of the fl atulence-causing substances in beans. Loring 
learned this from someone at the Minneapolis, Zen Center 
(Minnesota), and it may also be in her book on beans.
 Soak the beans in 10 times their volume of water. Then 
bring to a boil. Allow to cool and discard the water. Again 
add the same amount of water, cook the beans as required, 
then discard the cooking water again. Serve the beans. Since 
fl atulence factors or oligosaccharides are water-soluble 
sugars, most will dissolve in the water and be discarded with 
it. This method can also be used in cooking the soybeans for 
miso.
 Loring has no memories of making miso at Zen 
Mountain Center at Tassajara in the Santa Lucia Mountains; 
he was in San Francisco when we made miso at Tassajara. 
In 1972 Loring made miso from ready-made koji, a process 
he learned from Herman Aihara. Address: Boulderado Hotel, 
Boulder, Colorado.

1253. Rankin, Blake. 1983. Early work making miso in 
America (Interview). SoyaScan Notes. Feb. 13. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: In late 1975 and early 1976 George Gearhardt 
taught a number of miso classes on the West Coast; Blake 
did not. But George Gearhardt and Blake made miso back 
in 1974-75, after Blake returned from a trip to Japan. The 
maximum in the works was 500 pounds–back in the days 
when they owned Janus Natural Foods, in Seattle. In early 
1974 they made a number of small batches, then when those 
turned out well they made a number of larger batches at 
Janus. They made barley miso fi rst using bulk dried koji 
from Japan, but for big batches, in 1975, he had redwood 
koji boxes made and they made koji themselves, using Janus’ 
kitchen. At the end of 1975, when doing a 30-day koji run 
he did informal classes inviting 6 people from the Seattle 
Zen Center. A single big batch was 40-50 pounds; then some 
people in the Zen center made miso using the groups koji. 
Blake also made miso using eastern Washington soft white 
wheat.
 How did Blake learn to make miso? Probably from notes 
he had taken in Japan while visiting miso plants there–plus 
(maybe) Herman Aihara’s books and maybe some comments 
from Junsei Yamazaki. His notes alone would not have been 
detailed enough. Blake does not know of any Caucasians 
who made miso in the USA before he did. The only person 
he knows who made miso in the USA before he did is Junsei 
Yamazaki.
 Blake lost all his notes at the time of Janus’ bankruptcy. 
When Blake returned from Japan at the end of the 1970s, the 
miso was all gone.
 Blake does not know where George Gearhardt is now–
probably in Spokane or Seattle. Cooking classes at the 
Federal Way Natural Food Store. He imports Taiwan tatamis 
for $72 each plus shipping. Blake left in Aug. or Sept. to go 
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to Japan. George moves a lot. Address: Washington state.

1254. Milbury, Peter. 1983. Chico-San, miso, and soy sauce 
(Interview). SoyaScan Notes. Feb. 17. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Bob Kennedy thinks that Junsei Yamazaki 
made a total of 20 barrels of miso from 1965 to 1972. Only 
3-4 were in the building that was burned down by the fi re at 
Chico-San. The rest came to maturity and were mixed with 
imported miso. Mr. Yamazaki also made about 3 barrels of 
fermented shoyu (soy sauce) at Chico-San in about 1965. 
Chico-San feels that SANA (Soyfoods Assoc. of North 
America) should establish soy sauce terminology, standards, 
and an analysis program. Importers could help set it up to 
protect themselves.
 Mr. Kitani is Chico-San’s advisor for fermented 
soyfoods. He is a manufacturer in Japan. Chico-San now has 
a four-stage plan to make miso and shoyu in Chico. 1. Import 
bulk miso from Mr. Kitani and let it age in Chico. Adjust 
the ambient temperature by opening and closing doors and 
windows. 2. Make miso in Chico using koji imported from 
Japan under refrigeration. 3. Make koji in Chico. 4. Make 
shoyu in Chico. Address: Chico-San, Chico, California.

1255. Milbury, Peter. 1983. Junsei Yamazaki’s work 
with miso and shoyu at Chico-San. Work of Mr. Kitani 
(Interview). Conducted by William Shurtleff of Soyfoods 
Center, Feb. 17. ½ p. transcript.
• Summary: Bob Kennedy thinks Mr. Yamazaki made a total 
of 20 barrels of miso from 1965 to 1972. Only 3 to 4 were 
destroyed by the fi re. The rest came to maturity and was 
mixed with imported miso. Mr. Yamazaki also made about 3 
barrels of fermented soy sauce at Chico-San–in about 1965.
 Peter believes SANA should develop soy sauce 
terminology, standards, and analysis techniques. Importers 
would use these to protect themselves.
 Mr. Kitani, a manufacturer, is Chico-San’s fermented 
foods advisor. Chico-San now has a four-stage plan to make 
miso and shoyu. 1. Import bulk miso from Mr. Kitani and let 
it age in Chico. Adjust the ambient temperature by opening 
and closing doors and windows. 2. Make miso in Chico 
using koji imported from Japan under refrigeration. 3. Make 
koji in Chico. 4. Make shoyu in Chico. Address: Chico-San 
Inc., P.O. Box 810, 1264 Humboldt Ave., Chico, California 
95927.

1256. Pantry Supermarkets. 1983. Double coupons! (Ad). 
Los Angeles Times. Feb. 24. p. SG3.
• Summary: The section titled “Oriental foods” states: 
“Hinode natto (steamed soybeans) 5 oz.–49¢. Hinode 
Japanese tofu 19 oz.–59¢. Hinode kinugoshi tofu 12 oz.–59¢. 
Hinode Chinese tofu 20 oz. 59¢. Sisco koji miso 1 lb.–$1.25. 
Kokuho Rose rice 15 lb. bag–$7.99.”
 Note: The Pantry has 11 supermarkets in southern 

California: Pasadena (3), Duarte, Placentia, Arcadia, Santa 
Ana, Fullerton, Tustin, Costa Mesa, and Monrovia. Address: 
Los Angeles Co. and southern California.

1257. Leviton, Richard. 1983. Cold Mountain Miso expands 
[Miyako Oriental Foods in Los Angeles]. Soyfoods. Winter. 
p. 7.
• Summary: Leviton visited the company on 1 Oct. 1982, a 
week after the Grand Opening on Sept. 24, which celebrated 
the inauguration of their new 20,000 square foot miso factory 
in Baldwin Park, California. The new plant’s capacity is 
2,000 tons/year but current production, which is nearly 
all computer automated (except for packaging and koji 
development), and which runs 3 days/week with 6 workers, 
is about 600 tons/year.
 Their former plant in Los Angeles had 5,500 square feet 
of production space and 5,500 square feet of storage space. 
Miyako was founded in 1976 by Mutual Trading Co. and 
Yamajirushi Company. Address: Colrain, Massachusetts.

1258. Soyfoods. 1983. Soyfoods mini-boom underway in 
Europe. Winter. p. 8-9.
• Summary: “’This year we became aware that the kind 
of developments that took place in the U.S. in 1977-78 are 
now taking place in Europe with the sudden increase in the 
number of soyfoods companies,’ reports Bill Shurtleff of The 
Soyfoods Center. ‘Historically speaking, this will probably 
be the most important event for the soyfoods industry in 
1982. Europe is coming on strong and it’s a tradition of 
soyfoods that goes back 130 years that is now being revived.’
 “Most of the impetus for soyfoods in Europe apparently 
stems from the vigor of the macrobiotic community. 
Per Fruergaard started Tofu Denmark in Valby and has 
encountered legal problems regarding the use of nigari. 
In Paris, France, Bernard Storup purchased a Takai tofu 
system; Ab and Paulien Schaft are setting up a small plant 
in Baillestavy to make miso, shoyu, natto, and koji; in Ivry, 
Jean Luc Alonso’s macrobiotic center, Traditions du Grain, 
prepares for tempeh production.
 “In the British Isles, Paul Jones’ Tofu Shop in London, 
England, has been active since 1981 while Community 
Health Foundation, also in London, promotes homescale 
tofu, tempeh, and misomaking. In Dublin, Ireland, Jane 
O’Brien gives tofu cooking classes, has published a tofu 
cookbook and is considering commercial production.
 “The macrobiotic movement is strong in Belgium where 
de Brandnetel, a large Antwerp-based distributor of natural 
foods, operates a tofu shop in the rear of their retail store. 
Jonathan Company in Ekeren makes 3000 pounds of tofu 
weekly, along with seitan, mochi, soups, canned foods, and 
soymilk. Seven Arrows in Leuven is another small tofu shop 
in operation in Belgium.
 “In the Netherlands Manna was the fi rst company to 
introduce soyfoods to the public and is now an important 
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promoter. Manna’s John Welters (who provided much of 
this information) lectures on homescale soy processing and 
reports interest and sales are rising as are the number of 
magazine articles on soyfoods. Manna itself markets tofu 
spreads and distributes a joint equipment price list with Takai 
Company of Japan. Witte Wonder in The Hague makes tofu, 
as does De Morgenstond in Bakkeveen, while Peter Dekker’s 
Jakso produces tempeh. In Portugal, Unimave promotes soy 
as part of the macrobiotic diet and makes small amounts of 
tofu and soymilk; Jose Parracho in Setubal is starting a self-
suffi cient center involving tofu and tempeh production.
 “In Soyen, West Germany, Wolfgang Furth-Kuby, who 
published Das Tofu Buch (by William Shurtleff) in German, 
is interested in tofu production at his Sojaquelle. Tofu 
producers are Swame [sic, Swami] Anand Svadesha in Furth-
im-Wald, Thomas Kasas [sic, Karas] who installed a tofu 
system last summer at his Bittersuess [later Soyastern] in 
Cologne, and Alexander Nabben in Munich.
 “In Sweden Tim Ohlund and Ted Nordquist have 
been operating Aros Sojaprodukter since early 1981 in 
Örsundsbro using a Takai pressure cooker system and 
vacuum packaging. In Rimini, Italy, Gilberto Bianchini 
makes tofu at Community Foods. And Switzerland is the 
home of four soy companies including Restaurant Sesam 
in Bern, an active macrobiotic center with homescale tofu 
and seitan production; Marty Halsey makes tofu in Nyon; 
Hans Opplinger produces tofu in Chan; and Verena Krieger 
operates Sojalade in Luzern (Lucerne).
 “Sojalade, whose tofu output at mid-summer 1982 was 
1000 pounds weekly, is a company launched mainly on the 
results of an article Ms. Krieger published (‘Yesterday Steak, 
Tomorrow Tofu’) in a Swiss Sunday magazine. Krieger 
then established her shop to meet the expected tofu demand 
stirred up by her article. Swiss national television ran a 30 
minute feature on soybeans this year in which Krieger made 
a brief demonstration of 5 tofu dishes. ‘Since then tofu has 
been a favorite child of the media,’ she says, adding that tofu 
appeared in the pages of Blick, a mass market newspaper.”
 Photos show: (1) European representatives at the 
international Soyfoods Come West conference in Seattle, 
Washington: Gilberto Bianchini, Marina Casazza (Italy); 
Joanna White (Switzerland); Kym Olsen (England); 
Wolfgang Furth-Kuby (W. Germany); Tim Ohlund (Sweden); 
Roger Kayes (England). (2) Ted Nordquist and Tim Ohlund 
of Aros Sojaprodukter, Sweden’s fi rst tofu company.

1259. 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.

1260. Kanai, Noritoshi. 1983. History of miso in Hawaii and 
the USA (Interview). SoyaScan Notes. March 7. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Yamaizumi was established in about 1948 by 
Mr. Nagai. They stopped manufacturing miso in 1972 and 
started repacking Marufuku-brand miso imported from 
Hawaii from Hawaiian Sauce Co. The latter company 
still exists, he thinks, owned by Mr. Ueno. They sell the 
miso here under the Yamaizumi brand. In 1975 Miyako 
Oriental Foods / Mutual Trading Co. bought the rights 
to the Yamaizumi brand from Mrs. Nagai and then they 
discontinued the business.
 In 1976 Miyako Oriental Foods started to make 
Hawaiian-style miso, sold under the Yamaizumi brand. 
Kanemasa miso had been discontinued since 1976 so Miyako 
bought the Kanemasa brand from Mrs. Fujimoto. At that 
time he thinks there were no other miso makers in the U.S. 
except in Hawaii, where there were two: 1. Marufuku = 
Hawaiian Soy Sauce Co. 2. Maruhi Brand.
 In 1972 Yamaizumi’s production was about 75 tons 
a year; this miso was sold only in southern California. 
Kanemasa was sold nationwide and in 1976 yearly 
production was about 150-200 tons per year (1 ton = 2,000 
pounds).
 Production of the two Hawaiian miso makers was 
as follows: Maruhi was 200 tons per year in 1975 and 
Marufuku was 100 tons per year in 1972.
 In Hawaii they never by Japanese-style miso The 
Hawaiian people love Hawaiian miso which is 70% rice and 
30% soybeans, with less salt so it is sweeter. Japanese red 
miso is 30% rice, 70% soybeans, and 12-13% salt.
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 On the U.S. mainland, the Japanese from Japan, after 
World War II, loved Japanese miso. Hawaiian-style miso 
originated in Okinawa. Okinawa people fi rst immigrated to 
Hawaii and made their miso there. In Okinawa they ate lots 
of seafood and their miso is prized on seafood. Japanese 
miso is better in soups and with vegetables.
 In the U.S. before the war, most of the Japanese used 
Hawaiian-style miso. At that time there was no Japanese-
style miso imported from Japan. So most of the miso made 
in the U.S. before World War II was Hawaiian style. Today, 
older Japanese in the U.S. still love Hawaiian-style miso. 
The fi rst American miso makers were from Hawaii or learned 
the process from Hawaii.
 When Mr. Kanai fi rst came to the U.S. in 1955, no 
Japanese miso was imported, so people used only Hawaiian-
style miso. Mr. Kanai decided to import Japanese-style miso. 
When?
 Mr. Kanai noticed that in East Asia miso is made all 
over the region but miso soup is found mainly in Japan, 
with a little in Korea, and none in China. Address: Founder, 
Mutual Trading Co., Los Angeles, California.

1261. Product Name:  Amasake [Plain, or Carob].
Manufacturer’s Name:  Imagine Foods, Inc.
Manufacturer’s Address:  Moniteau Farm, Jamestown, MO 
65046.
Date of Introduction:  1983 March.
Ingredients:  Incl. koji, Yinnies rice syrup.
Wt/Vol., Packaging, Price:  Plastic bottle.
New Product–Documentation:  Talk with Robert 
Nissenbaum. 1988. Jan. 5. He was the original maker of 
amazake at Imagine Foods. He arrived in the fall of 1982 and 
amazake production started in March 1983. His company, 
still called Imagine Foods, is now located at 299 California 
Ave., Palo Alto, CA 94306. Phone: 415-327-1444. He still 
makes amazake, but it is all used to make Rice Dream, 
a frozen amazake dessert, sold in ten fl avors. His major 
initial infl uences were from both macrobiotics and natural 
foods. He learned how to make koji from The Book of Miso 
(by Shurtleff & Aoyagi) but learned amazake from Lima 
Ohsawa’s The Art of Just Cooking. He now produces about 
2,000 gallons/week of amazake in summer, less in the off 
season. He is thus the largest amazake manufacturer in 
America. It retails for $2.09 to $2.16 a pint. It is made with 
“pure culture enzymes” [commercial enzymes, not koji].
 Talk with Robert Nissenbaum. 1988. Feb. 7. He is 
now developing a thinner milk-like amazake beverage 
that will be sold fresh or frozen in plastic bottles or Pure 
Pak cartons, and could compete with soymilk. In 1984 
Chico-San began tests to try to package amazake in Tetra-
Brik cartons. Similar tests were undertaken in 1985 by his 
Imagine Foods, Grainaissance, and Mitoku. After 3 years he 
basically gave up trying because the starches and fi bers in the 
rice are substantially changed by the HTST heat treatment 

process. The amazake becomes a different product; there 
are separation problems, which can be solved but only by 
fi ltration and homogenization.

1262. Product Name:  Chico-San Lima Hishio. Finger-
Lickin’ Miso (Dry Mix).
Manufacturer’s Name:  Chico-San, Inc. (Importer). Made 
in Japan.
Manufacturer’s Address:  P.O. Box 810, Chico, CA 95927.
Date of Introduction:  1983 April.
New Product–Documentation:  Article in Crackerbarrel. 
1983. April. p. 4. “Hishio: ‘Instant’ natural miso in seven 
days.” This is a dry mix. “To make use of Chico-San Hishio, 
one need only add soy sauce, water and raw vegetables, 
place the mixture in a covered jar, allowing it to sit in a warm 
or sunlit place for several days with stirring. Within four to 
seven days it should develop a miso-like aroma, and is ready 
to use.
 “Hishio comes packaged in a dry form, a type of koji 
made from barley and soybeans which have been fermented 
for approximately sixty days.”
 Spot in East West Journal. 1984. Jan. p. 69. “Do it 
yourself miso.”

1263. South River Miso Co. Inc. 1983. South River Miso 
[Mail order catalog and price list]. South River Farm, 
Conway, MA 01341. 3 panels each side. Each panel: 22 x 9 
cm. Undated.
• Summary: Three similar versions of this very interesting 
hand-lettered leafl et/catalog are available. All bear the date 
of spring 1983. This was the company’s fi rst catalog, sent out 
to a few hundred people–according to a letter from Christian 
Elwell of 28 May 1992.
 On the fi rst two versions, the front consists of three 
panels; the company name, address, and date (spring 
1983) appear at the top of the fi rst (left) panel. Below that 
is the company logo (three waves in a circle) then a brief 
description 3 types of miso: Mellow barley (pearled barley, 
aged 2 months, 9% salt), Mellow brown rice (lightly polished 
California Lundberg short grain brown rice, aged 2 months, 
7% salt), and Mellow Flint Corn (Longfellow fl int corn, 
aged, 7% salt, cooked with hardwood ash & lime, puréed). 
“All made from organic grain and large seeded ‘Prize’ 
soybeans, deep well water, solar dried Mediterranean seasalt, 
and koji culture. Direct wood fi red. Fermented naturally in 
wooden vats. Unpasteurized. Mellow miso must be stored at 
40º [Fahrenheit] or less.”
 On the second panel of version #1 is written: “Like a 
lightning rod man stands erect between heaven and earth. 
Simple food springs from the earth. May it cultivate in us its 
simplicity. Like wind-pollinated grain, we need no fl owery 
show.
 “Pure fi re breathes on us from heaven. We bare 
ourselves before this universal One. Like the midday sun 
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may we constantly fi re each other’s spirit and nourish all our 
relations.
 “South River Farm is the coming together of three 
families seeking common livelihood. Miso-making poises us 
at a focal point between earth’s food and heaven’s revolving 
seasons. Miso ferments sharing between us and you.”
 On the second panel of version #2 is written: “Grain, 
fruit and seed one, has shared age long intimacy with man. 
Head erect, ears catching the wind, it puts on no fl owery 
show for its fruition. Bowing in ripeness, it is the most 
abundant and sustaining of all foods. Together with legumes 
this provides a foundation for physical well-being.
 “Miso is a living organism, greater than the sum of 
its parts. Although miso’s structure is more complex than 
any single food, as an external digestive system its essence 
is one of simplifying and returning to origin.” Inside of 
a horizontal-axis infi nity sign we read in fl owing words: 
Spring–sow aspiring. Summer–respiring grow. Fall–expiring 
mature. Winter–endure inspiring.” Then at the bottom: 
“Earth bears simple food, clothing and shelter. Heaven 
bares simple thought, expression and pattern. Man sets the 
elements of miso together. Day, season and year mature it 
to consummation. South River Farm is the coming together 
of three families seeking common livelihood. Cupped by 
the two hands of God, expansion and contraction may we 
share this fl ow with all our relations.” The third panels of 
versions #1 and 2, like the fi rst panels, are identical. The 
top half, titled “Cost” gives a breakdown of the company’s 
costs plus a pie chart: Ingredients 17%, packaging 8%, 
shop overhead 20%, study and cultivation of sources 22%, 
livelihood [profi t] 33%. The bottom half, titled “Shipping 
and ordering,” states: “Available in 9, 18, and 45 pound 
containers at $12.60, $25.20, and $63.00 each, $1.40 per 
pound. Mellow Flint Corn only in 9 pounds. Net shipping 
weights 10, 20, and 47 pounds. Prices are F.O.B. Conway, 
Massachusetts. We can not ship mellow miso between 
May 15 and October 1. We ship by UPS unless you specify 
otherwise. Please see rate chart and add charges accordingly. 
Checks payable to South River Miso.”
 The back, which consists of one panel titled “Cooking 
with mellow miso,” contains fi ve miso recipes.
 On the third version, there is no mention of the three 
families. Panels 2 and 3 are merged into one, with poetical 
text quite like that of panel 2, of version 2. The cost panel 
has been moved to the back, and on it is the date: “Price list–
Spring 1983.”
 One of the earlier leafl ets was sent by Anpetu 
Oihankesni in Dec. 1999. He writes: “The recipes on the 
fl yer were written up and developed by Hannah [Bond]. I 
composed the logo... and did the calligraphy/printing. The 
text in the middle portion [second panel] was written by 
Hannah and myself and edited by other folks. Hannah also 
had an expression which later fl yers from the shop, after we 
left, continued to use–’Miso, wisely given, gives its own 

wisdom.’” Address: Conway, Massachusetts.

1264. Steinkraus, Keith H.; Cullen, R.E.; Pederson, C.S.; 
Nellis, L.F.; Gavitt, B.K. eds. 1983. Handbook of indigenous 
fermented foods. New York, NY: Marcel Dekker. ix + 671 p. 
May. Illust. Index. 26 cm. Microbiology Series, Vol. 9. [200+ 
ref]
• Summary: This book is based upon the literature and 
papers submitted to the Symposium on Indigenous 
Fermented Foods (SIFF), which was held in conjunction 
with the Fifth International Conference Global Impacts of 
Applied Microbiology (GIAM V) in Bangkok, Thailand, 
November 21-27, 1977.
 Contents: Foreword by E.J. Da Silva. Preface. 1. 
Indonesian tempeh and related fermentations: Protein-rich 
vegetarian meat substitutes. 2. Indigenous fermented foods 
involving an acid fermentation: Preserving and enhancing 
organoleptic and nutritional qualities of fresh foods.
 3. Indigenous fermented foods in which ethanol is 
a major product: Types and nutritional signifi cance of 
primitive wines and beers and related alcoholic foods.
 4. Indigenous fermented amino acid / peptide sauces and 
pastes with meatlike fl avors (p. 433-571): Introduction.
 (A) Soy sauces: Japanese shoyu: Koikuchi, usukuchi, 
and tamari; Chinese chiang-yu, by Tamotsu Yokotsuka (p. 
437-51). Taiwanese soy sauce, by Liu (p. 451-56). Malaysian 
soy sauce: Kicap, by Ong, Mercian, Poesponegoro and 
Tanuwidja (p. 456-61). Indonesian soy sauce: Kecap, by 
Saono, Poesponegoro and Tanuwidja (p. 461-65). Korean 
soy sauce, by Chang (incl. homemade kanjang and meju, 
p. 465-66). Taiwanese black bean sauce: Inyu, by Jan et al. 
(p. 466-67). Philippine taosi [fermented black soybeans], by 
Steinkraus (p. 467).
 (B) Fermented soybean pastes: Japanese miso, by Ebine, 
Shurtleff and Aoyagi (p. 468-79). Indonesian tauco, by 
Saono et al. and Winarno (p. 479-82). Korean Doenjang and 
kochujang, by Chang, Shurtleff and Aoyagi (p. 482-87).
 (C) Fermented fi sh-shrimp sauces and pastes (p. 487-
526).
 (D) Fish-soy sauce and fi sh-soy paste, by Ismail (p. 526-
30).
 (E) Miscellaneous Oriental fermentations. Japanese 
natto (itohiki natto), by Hayashi and Ota (p. 530-45). 
Japanese Hama-natto (hamanatto) and related products (incl. 
yukiwari natto, p. 545-47). Chinese red rice: Anka (Ang-
kah [ang-kak, angkak]), by Lin, Su and Wang, Sooksan and 
Gongsakdi, and Pichyangkura (p. 547-53). Chinese sufu, by 
Su and L.-P. Lin (incl. nyufu, p. 553-61). Note: Chapter 4 
contains about 195 references.
 5. Mushrooms: Producing single cell (microbial) protein 
on ligno-cellulosic or other food and agricultural wastes.
 6. General papers related to indigenous fermented 
foods: Contributions of the western world to knowledge of 
indigenous fermented foods of the orient, the importance 
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of microbial genetics in indigenous food fermentations, 
new uses for traditional food fermentations, mycotoxin 
problems in indigenous fermented foods and new methods 
for mycotoxin analysis.
 Less widely known fermented foods include: Idli, dosa 
(dosai, puda), dhokla, khaman (with soy, 131-35), enjera 
(162), tef/teff (164), wot (165), hopper (173), kishra (175), 
lambic (179), ogi (with soy, 189-98), mahewu (203), gari 
(208), dahi (249-57), srikhand and lassi (256-57), laban 
rayeb, laban zeer, yogurt (257-59; cultured soy yogurt is 
mentioned on p. 616), liban, mast, mass, taw (260), tairu 
(with soy, 260-65), kishk or kushuk (267), Metchnikoff 
(266), trahanas or tarhanas (271-76), rabdi, jalebi (275), 
koumiss (276), kefi r (277-80).
 Alcoholic beverages and foods: Honey wine, mead, 
metheglin (305), tej (306), sugar cane wines, basi, bubod, 
binubudan (307), palm wine or toddy (315-28), pulque (328-
37), kaffi r (344), tesguino (352), bouza (357), pito (358), 
busaa (365) sake (373-79), yakju and takju (379), tape = 
tapeh (381-400), ragi (381), tapuy (400), lao-chao (402), 
madhu (406), brem (408), tropical vinegar (410-14), nata 
(414-20), tea fungus (421), nuoc-mam (516-21).
 Reviewed in Scientifi c American (Nov. 1983, p. 37), 
and in Bio/Technology (1984. p. 364). Address: Inst. of Food 
Science, Cornell Univ., Geneva, New York.

1265. Soyfoods. 1983. Rural miso making: South River Farm 
Miso Company. Summer. p. 40-41.
• Summary: The South River Farm Miso Company resides 
on a 64 acre farm in Conway, Massachusetts. It is “under 
the joint familial ownership of Christian and Gaella Elwell, 
Anpetu and Hannah Oihankesni, and Don and Marcia 
Wheeler.” The company has been operating at the rate of 
36,000 pounds of miso per 15 week cycle since November 
1982. “They originally purchased the Ohio Miso Company 
in May 1980, then in June 1981 they laid the foundation 
for their new miso shop of 1,220 square feet (24-by-18 
for production; 7-by-10 for koji incubation; 20 by 36 for 
storage). On October 25, 1982, with a $60,000 investment 
and much contributed carpentry by the partners behind 
them, South River Farm held its dedication ceremony and 
in November they began producing woodfi red traditional 
miso.” Veteran misomaker Thom Leonard was on hand as 
consultant during the fi rst month.
 South River produces a variety of misos. They are 
experimenting with corn, barley/black soybean and rice/
black soybean.
 A distinctive feature of the shop “is their unique 
masonry heat exchange system which cost $5,000 and is 
the fi rst such Finnish design heater in the U.S. Designed by 
Albie Barden and Jim Scialo of Maine, the bricklined heat 
exchanger provides heat for the recessed 80-gallon cauldron 
while also radiating heat to warm the shop in the winter 
months to 76ºF.”

 The shop is a pleasurable sight, visually, a meditative 
environment. Aesthetic perfection and harmonious design 
were priorities. Red tiles line the fl oor. The walls are 
sheetrocked and wood trimmed. “Evidence of South River’s 
degree of architectural sensitivity are the special ‘spirit 
holes’: half a dozen 9-inch holes in the fl oor, in both koji 
and production rooms.” Anpetu, who has lived with native 
Americans, explains that the holes allow the fl ow of Earth’s 
chi, or energy, into the shop. Each hole is covered with a 
loose wooden lid.
 Photos show: (1) The miso shop seen from one side. 
(2) Don mixing the soybeans with a wooden paddle to cool 
them. (3) The bricklined heat exchange system around the 
cauldron, with Anpetu, Don and Christian at work in the 
background. (4) Don cools down soybeans. (5) Christian 
gathers loose koji grains in the incubation room. Koji trays 
are stacked high along one wall. A small heater is at one end 
of the room.

1266. 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.

1267. Product Name:  [Yukiwari Natto].
Foreign Name:  Yukiwari Nattô.
Manufacturer’s Name:  Maruyone Shokuhin Kogyô K.K.
Manufacturer’s Address:  1040-2, Kubota, Kubota-cho, 
Yonezawa-shi, Yamagata-ken, Japan.  Phone: Yonezawa 
0238 (main), (37)  2111-3.
Date of Introduction:  1983 July.
Ingredients:  Soybeans.
Wt/Vol., Packaging, Price:  160 gm. Retails for ¥180 in 
Tokyo.
How Stored:  Refrigerated.
New Product–Documentation:  Product with Label 
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purchased in July 1983 in Tokyo. Black and white on orange 
background. Paperboard box. Surprisingly, no ingredients are 
listed on the package. However the ingredients are probably 
water, soybeans, natto starter (Bacillus subtilis), rice (made 
into koji using Aspergillus oryzae mold culture), and salt.
 The front panel reads: Upper left, 4 small Chinese 
characters: Registered trademark (tôroku shôhyô). Down 
left side, 4 large bold Chinese characters: Yukiwari Natto 
(“snow-breaking natto”). Down upper right, 4 medium-
size Chinese characters: Flavored / seasoned natto (ajitsuke 
nattô). Down far right, many small Chinese characters: 
Use yukiwari natto at breakfast, or it can be your evening 
drink companion (Asa no shokuzen. Yûbe no shuseki ni 
Yukiwari Natto). Lower right, 6 medium size characters: 
Special product of the Michinoku area [Yamagata prefecture, 
northeast prefectures (Tohoku Chiho), Japan] (Michinoku 
tokusan). Across the bottom, in many small characters is the 
name of the manufacturer, Maruyone Shokuhin...
 The back panel reads: Taste of Michino-ku, Yukiwari 
Nattô.
 The simple taste of Yukiwari Nattô is delicious and 
makes you ask for more. It has a one-month shelf life even 
in summer because, after removing the hard to digest outer 
hulls of soybeans to make it into nattô, we then add kôji and 
salt and ferment it for a long time. Since this natural food 

has no artifi cial coloring nor additives, it can be enjoyed 
by anyone from young kids to seniors–or your husband’s 
drinking companion.
 How to eat it:
 1. It is already seasoned. You can eat it over freshly 
cooked rice without adding any shoyu.
 2. Add a little bit of graded daikon, chopped green 
onion (negi), and wasabi or karashi mustard (a mixture of 
ground mustard seeds and horseradish; hotter than European 
mustard) to make it even tastier. If you have a sweet palate, 
please be sure to mix in graded daikon.
 3. Mix with egg yolk, seven-spice red pepper (shichimi 
togarashi), and/or bonita fl akes to make a side dish for your 
drink.
 4. Grind well in your suribachi (traditional mortar), add 
some water and cook it in a pot, then just before it comes to 
a boil, sprinkle in some fresh vegetables to make an instant 
natto soup (nattô-jiru).
 5. Serve it over a rice in a bowl, sprinkle on some nori, 
and add boiling hot bancha tea to make delicious ochazuke.
 6. Add a bit of sugar and butter, then and mash it. Spread 
it on mochi or bread. It becomes a Japanese-style cheese-like 
food and this unusual sandwich will be enjoyed by kids.
 Yukiwari Nattô is a Natural Food. Some white spots 
found in the polyester bag during storing, it is not a mold. 
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It is called tyrosine (chiroshin), a type of amino acid so you 
can eat it safely.
 Note: Ohta (1975, p. 228) says that Goto Natto, which 
appeared in the early 1600s, is the ancestor of Yukiwari 
natto; it appeared as a special / famous product (meibutsu) of 
Yamagata prefecture, Yonezawa-Chiho.

1268. 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. 
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.

1269. Shurtleff, William; Aoyagi, Akiko. 1983. The book of 
miso. 2nd ed. Berkeley, California: Ten Speed Press. 278 p. 
Illust. by Akiko Aoyagi Shurtleff. Index. Sept. 28 cm. [223 
ref]
• Summary: Contents: What is miso? Preface to the second 
edition. Preface to the fi rst edition. Acknowledgments. 
Part I. Miso: Savory, High Protein Seasoning. 1. Soybeans, 
protein and world hunger. 2. Miso as a food. 3. The miracle 
of fermentation. 4. The varieties of miso: Regular Miso: 
Rice miso (red / aka, light-yellow / shinshu, mellow red 
/ amakuchi akamiso, mellow beige / amakuchi tanshoku, 
mellow white / shiro koji, sweet red / edo or edo ama-miso, 
sweet white / Kyoto shiro miso), barley miso (karakuchi 
mugi, mellow barley / amakuchi mugi), soybean miso / 
mamé miso (Hatcho miso, soybean miso / mame miso, 
tamari miso). Special Miso: Finger lickin’ miso / Namemiso 
(Kinzanji miso, moromi miso, hishio, namémiso, natto miso, 
goto miso), sweet simmered miso / nerimiso. Modern Miso: 
Akadashi miso, dehydrated or freeze-dried miso, low-salt / 
high-protein miso.
 Part II. Cooking with Miso (400 recipes). 5. Getting 
started. 6. Recipes from East and West. Part III. The 
Preparation of Miso. 7. Making miso at home and in 
communities (incl. Homemade natural shoyu, and 
Homemade namémiso, p. 184). 8. Japanese farmhouse miso 
(how to make miso at home). 9. The traditional miso shop. 
10. The modern miso factory. Appendixes: A. A history 
of miso and soybean chiang. B. Other East Asian misos: 
Chinese chiang, Korean jang and Indonesian Taucho. C. The 
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microbiology and biochemistry of miso fermentation. D. 
Miso manufacturers in the West. E. People and institutions 
connected with miso. F. Miso with seafoods, chicken, and 
meat. G. Measures, weights, and equivalents. H. So you want 
to study miso in Japan? I. Miso additives. Bibliography [223 
references]. Glossary. About the authors (autobiographical). 
The Soyfoods Center.
 In May 1993 a new printing of this book appeared, 
containing many small changes made by the authors. 
Address: Soyfoods Center, P.O. Box 234, Lafayette, 
California 94549. Phone: 415-283-2991.

1270. Shurtleff, William; Aoyagi, Akiko. 1983. Appendix 
A: A history of miso and soybean chiang [jiang] (Document 
part). In: W. Shurtleff and A. Aoyagi. 1976. The Book 
of Miso. Hayama-shi, Kanagawa-ken, Japan, Soquel, 
California, and Brookline, Massachusetts: Autumn Press. 
278 p. See p. 214-41. Illust. by Akiko Aoyagi. [223 ref]
• Summary: Contents: Introduction: Etymology. Soybean 
chiang in China: Early Chinese non-soybean chiang, 
600-1899. Soybean chiang in Korea and Southeast Asia: 
Dissemination of chiang from China, Korea, Indonesia, 
Vietnam, other Southeast Asia.
 History of miso in Japan: Introduction, early non-
soybean hishios (before AD 700), the Nara period (AD 
710-784), the Heian period (AD 794-1160), the Kamakura 
period (1185-1333). The Muromachi period (1336-1568), the 
Edo or Tokugawa period (1603-1867). A brief overview of 
origins. the Meiji and pre-war periods (1867-1939), World 
War II and the postwar period: Modern times (1940-1983).
 History of miso in Europe: Early European references, 
1900-1949, 1950-1982.
 History of miso in the United States and Canada: Early 
developments (1896-1929), 1930-1959, growth of interest 
in miso (1960-1982; Shibasaki and Hesseltine at the NRRC, 
Peoria, Illinois, Ichiro Ouchi, the macrobiotic movement, 
Herman Aihara, George Ohsawa, Miso and Aveline Kushi in 
Boston, Massachusetts, Noboru Muramoto, George Gearhart, 
Thom Leonard, Allen Ginsburg and Gary Snyder, Mt. 
Tamalpias, Tassajara Zen Mountain Center, Miyako Oriental 
Foods, Kanemasa Miso Co., Ohio Miso Co., Shin-Mei-Do, 
American Miso Inc., South River Miso Co., Joel Dee and 
Miso-Cup), miso’s future in the West.
 Miso in other countries: Israel, India, Latin America 
(Brazil, Mexico), Africa.
 Illustrations: Evolution of Chinese characters. Hideyoshi 
Toyotomi and a robber on the bridge (Hatcho miso history, 
p. 219). Making miso-damari (p. 220). Graph of the miso 
market in Japan (1880-1980) (p. 226). Ohio Miso letterhead 
and logo (p. 238). U.S. miso imports, production and 
consumption (1970-1983) (p. 240). Page 219: “The origins 
of modern shoyu can be traced more clearly to the mid 1200s 
when the Japanese priest Kakushin returned from China, 
having learned there the technique for preparing Kinzanji 

miso. Establishing himself at Kokoku-ji temple near the 
town of Yuasa...” Address: Soyfoods Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 415-283-2991.

1271. American Miso Co. 1983. Agreement. Rutherfordton, 
North Carolina. 4 p. Oct. 1. Unpublished typescript.
• Summary: This agreement is effective as of 1 Oct. 1983. 
Barry Evans desires to purchase and John and Janet Belleme 
desire to sell 900 shares of common stock in the American 
Miso Co. The price for the shares and for future consulting 
and training services will be $30,000. John will consult 
on a full-time basis for the fi rst 3 months after the closing 
and on a part-time basis for the last 3 months. He will be 
responsible for training individuals to produce koji and miso 
and to operate the miso factory. Signed Barry E. Evans, John 
Belleme, and Janet Belleme. Address: Rutherfordton, North 
Carolina.

1272. Noda, Fumio; Hayashi, K.; Mogi, K.; et al. Assignors 
to Kikkoman Shoyu Company Ltd. (Chiba, Japan). 1983. 
Method of producing koji products. U.S. Patent 4,407,826. 
Oct. 4. 8 p. Application fi led 17 Sept. 1981. Application also 
fi led in Japan on 12 Sept 1978. [6 ref]
• Summary: “In a method for producing a fermentation 
product which comprises inoculating a mold in a substrate 
and cultivating it, the improvement which comprises adding
 “(A) at least one compound selected from the group 
consisting of salts of aliphatic carboxylic acids having 1 to 4 
carbon atoms, and
 “(B) at least one compound selected from the group 
consisting of chlorous acid, hypochlorus acid, sulfurous 
acid, hyposulfurous acid, pyrosulfurous acid, salts of these 
acids, hydrogen proxide, bleaching powder, chloramine-B, 
chloramine-T, halazone and acrylamide
 “at any time ranging from a step of preparing the 
substrate to the step of cultivation.” Address: 1. Kamagaya; 
2. Kashiwa; 3. Noda. All: Japan.

1273. Oda, Lorraine. 1983. The Hawaiian Miso & Soy Co. 
Ltd. Carrying on a family tradition. Hawaii Herald. Oct. 7. 
p. 1, 8, 17.
• Summary: William Higa’s miso factory now makes 250 
tons of Maru-Hi brand Shiro (white) miso and Aka (red) 
miso a year, plus 90 tons a year of miso-marinated butterfi sh 
(butterfi sh kasuzuke; black codfi sh marinated in sake lees). 
He took over the family business in 1956. William’s father, 
George Taru Higa, started the business in 1936. It moved 
from North School Street, to Iwilei Rd., then near Vineyard 
Blvd., before settling in 1946 in the industrial area of Kalihi.
 Photos show: (1) The original Yamajyu Shoyu & Koji 
Miso Co. factory in 1938, makers of Shiro Koji Miso and 
Yamaju Shoyu. Standing by wooden kegs of miso are 
the founders Henry, Shinyei, and George Taru Higa. The 
company sign appears clearly over the factory door. Long, 
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dark automobiles from the 1930s are parked at the left and 
right. (2) William Higa standing inside an air-conditioned 
warehouse; bags of Iowa soybeans are stacked up to the roof 
behind him. (3) Five hundred pounds of rice are cooked at 
a time. (4) Soybeans are washed in a rotating steel cylinder, 
then soaked in steel barrels. (5) A large machine mixes 
cooked soybeans with cultured rice (koji) and salt. (6) The 
mixture is ground to a paste. (7) Women pack and weigh 
containers of miso. (8) Women prepare butterfi sh misozuke. 
Address: Honolulu.

1274. Product Name:  Amazake Rice Syrup [Natural].
Manufacturer’s Name:  Miyako Oriental Foods, Inc.
Manufacturer’s Address:  4287 Puente Ave., Baldwin Park, 
CA 91706.  Phone: 213-626-9458.
Date of Introduction:  1983 October.
Wt/Vol., Packaging, Price:  8 oz plastic bag.
How Stored:  Refrigerated or frozen.
New Product–Documentation:  Economic World. 1987. 
June. p. 46. Says that Miyako makes Amazake Drink in 
Almond, Chocolate, and Strawberry fl avors. Talk with 
Noritoshi Kanai. 1988. Jan. 26. The only company he knows 
that made koji in the early days was Fujimoto. Most of the 
koji they sold was used to make amazake at home. Many 
Japanese bought it and made amazake at home but he knows 
of no Japanese-American company that ever made amazake 
commercially in the USA. Miyako’s amazake is made at 
their miso plant. They sell koji to Cedarlane Natural Foods 
(a distributor in nearby Glendale, California) and amazake to 
two local stores. They have just started freezing it for wider 
distribution. Sales are slow now but should pick up now that 
it is frozen.
 Talk with Noritoshi Kanai. 1988. Feb. 8. His Mutual 
Trading Company began to import amazake to California 
from Japan in 1983. JFC (Japan Foods Corp.) and Nishimoto 
began to do the same at about the same time. He is not aware 
of any imported amazake before that time. The information 
from Economic World (above) is wrong. Miyako only makes 
one fl avor, natural.

1275. Erewhon Mail Order. 1983. Erewhon. Natural foods 
mail order catalog. Brookline, Massachusetts. 16 p. Nov. 1. 
Catalog and price list.
• Summary: This is a new mail order catalog, whose prices 
are effective from 1 Nov. 1983. On the front cover is a 
woodblock print of two wooden barrels, a wooden tub, 
two sacks of corn, a sheaf of wheat, several ears of corn, 
and a scythe. Erewhon is located at 26 Washington St. in 
Brookline Village–also the home of Erewhon Mail Order. 
There are retail stores at 342 Newbury St. in Boston and 
1731 Massachusetts Ave. in Cambridge. Products grown 
organically, without chemicals, are marked with the code 
“OG.”
 Contents: Whole grains & cereals (incl. Erewhon 

granolas). Flours. Pastas. Beans (incl. azuki beans, black 
soybeans from Japan, yellow soybeans from Minnesota). 
Seeds, nuts & dried fruit (incl. alfalfa seeds, sesame seeds, 
and tamari roasted nuts and seeds). Sea vegetables. Misos 
and tamari soy sauces. Japanese macrobiotic specialty 
products. Condiments, vinegars & sauces. Sea salts. 
Erewhon vegetable oils. Baking & home products (incl. koji 
rice for making amasake and miso, nigari for making tofu, 
tempeh starter). Sweeteners (Yinni rice syrup, barley malt, 
maple syrup, clover honey, wildfl ower honey {unfi ltered}). 
Erewhon nut butters (Almond, cashew, peanut, sesame, 
sunfl ower). Fruit spreads. Snack foods. Sweets. Perishables 
(incl. bread, mochi, produce, amazake, tempeh). Beverages. 
Supplements. Natural cosmetics & body care. Cookware 
& appliances. Books & publications. Ordering & shipping 
information. Zone & shipping charts. Address: 236 
Washington Street, Brookline, Massachusetts 02146. Phone: 
1-800-222-802 or (617) 738-45168.

1276. Shurtleff, William; Aoyagi, Akiko. 1983. George 
Ohsawa and the macrobiotic movement: Noboru Muramoto 
(Document part). Soyfoods Center, P.O. Box 234, Lafayette, 
CA 94549. 46 p. See p. 39-40. Nov. 10. 28 cm. Unpublished 
typescript.
• Summary: “In June 1971 Noboru Muramoto emigrated 
to America from Japan and lived with the Aiharas in San 
Francisco at GOMF. In Japan he had studied Chinese 
literature and philosophy at Tohoku University and 
Kanazawa University, then began his own study and practice 
of herbal medicine. He had begun studying Ohsawa’s 
writings in 1942, then studied with Ohsawa after 1964, while 
running a family business cleaning the cotton from futons. 
In 1973 he gave a series of lectures in New York which were 
published that year as the popular book, Healing Ourselves 
(Avon/Swan House). Many uses of miso and natural shoyu 
were given; soybeans and tofu were not recommended in 
the book, except that tofu was used in making poultice-
like ‘plasters’ for use in healing. In 1974 Muramoto started 
Rising Sun, a macrobiotic storefront containing the Herb Tea 
Co. in San Francisco. Here he gave classes on making miso 
and shoyu. In November 1976 he acquired Top of the World 
Ranch on 140 acres of land near Glen Ellen, California, 
and established Asunaro Institute, a residential program of 
macrobiotic studies. He also published a newsletter ‘Asunaro 
Notes.’ At Asunaro he set up a regular shop for making 
miso and shoyu, complete with a nice koji incubation room. 
Many unique and American-style misos were developed, 
including some made with peanuts, garbanzos (chickpeas), 
azuki beans, and even natto. A number of Americans 
apprenticed at the miso-shoyu school. A nice article about 
the school, ‘Making Miso in America,’ appeared in the East 
West Journal (Lachman 1978). In March 1979 Muramoto 
displayed his miso and shoyu equipment and samples of 
his products at the famous New Earth Exposition in San 
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Francisco. He also sold these products at Rising Sun, and 
some customers swore that they were the best in America.”
 Note: On 11 Jan. 1976 William Shurtleff attended a 
class on how to make miso at Rising Sun (Judah Street, San 
Francisco), given by Noboru Muramoto. Jimmy Udesky was 
there, as were about 15 other people.
 On 19 Sept. 1977 William Shurtleff and Akiko Aoyagi 
visited Muramoto sensei at his place, Asunaro, in Glen Ellen, 
California. He makes miso there and teaches miso making. 
Shurtleff interviews him about his life and history of interest 
in macrobiotics and soyfoods. We stay overnight and help 
him the next morning with royalty problems connected 
with his book Healing Ourselves; he is quite sure he is not 
being paid the royalties due based on his contract with the 
publisher. Address: Lafayette, California. Phone: 415-283-
2991.

1277. Soyfoods Center. 1983. Catalog: Publications & 
materials by William Shurtleff & Akiko Aoyagi [mail order]. 
P.O. Box 234, Lafayette, CA 94549. 20 panels. Nov. 18.
• Summary: This catalog, folded like a road map, is printed 
with reddish brown and light blue ink on white paper. 
Address: Lafayette, California. Phone: 415-283-3161.

1278. Baldwin, Marjorie V. 1983. Re: Publications on 
afl atoxins in miso, soy sauce, and koji. Letter to William 
Shurtleff at Soyfoods Center, Nov. 27. 2 p. Typed, with 
signature on letterhead. [4 ref]
• Summary: Most of these articles are cited in Chemical 
Abstracts. The earliest one was published in 1977. 
Address: M.D., Journal of Health & Healing, P.O. Box 109, 
Wildwood, Georgia 30757.

1279. 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.

1280. Product Name:  Homemaker Powdered Koji Spore 
Kits for Miso [Red Rice, Barley, and Soybean], and for 
Shoyu.
Manufacturer’s Name:  GEM Cultures.
Manufacturer’s Address:  30301 Sherwood Rd., Fort 
Bragg, CA 95437.  Phone: 707-964-2922.
Date of Introduction:  1983 November.
New Product–Documentation:  Letter from Betty 
Stechmeyer of GEM Cultures. 1991. Oct. 18. These basic 
products were introduced in Nov. 1983. The concentrated 
spores were extended with organic rice fl our to make the 
starters easier to measure and use.

1281. Product Name:  Chick Pea Miso.
Manufacturer’s Name:  Great Life Products.
Manufacturer’s Address:  P.O. Box 2546, Escondido, CA 
92025.
Date of Introduction:  1983 November.
Ingredients:  Chick peas, rice koji, natural sea salt, soybeans 
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(optional).
Wt/Vol., Packaging, Price:  1 lb plastic bags.
How Stored:  Refrigerated preferably.
New Product–Documentation:  Talk with John Belleme 
of North Carolina. 1996. Aug. 27. John made Chick Peaso, 
but he got the idea from Muramoto Sensei (probably via 
Lino Stanchich in about 1982-83), who made and sold small 
batches of chick pea miso at his Asunaro Eastern Studies 
Institute, high on Mt. Veeder, in Glen Ellen, California. 
Muramoto’s product, though sold mostly to his students and 
friends, was probably America’s fi rst (perhaps the world’s 
fi rst) commercial chick pea miso. However John thinks that 
the miso may have also contained some soybeans–although 
he has no idea what proportion.
 Talk with Lino Stanchich. 2002. Sept. 11. To the best of 
Lino’s knowledge, Noboru Muramoto sensei made the fi rst 
chick pea miso in the Western world. He started selling it in 
the fall of 1983. It was a sweet miso, made with rice koji. 
Some batches contained soybeans, while others did not.

1282. 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.

1283. Yasuda, Masaaki. 1983. Tôfuyô to beni kôji 
[Okinawan fermented tofu (tofuyo) and red koji]. Nippon 
Jozo Kyokai Zasshi (J. of the Brewing Society of Japan) 
78(11):839-42. Nov.; 78(12):912-15. Dec. [72 ref. Jap; eng+]
• Summary: How to eat tofuyo (p. 839): In the Gyozen 
Honzo (Food Herbal) (1832, a book about food and 
medicine) the physician TOKASHIKI Tsûkan Peichin wrote: 
Tofuyo has a delicious fl avor and is good for the stomach. 
It makes eating a pleasure and is good for various types of 
sickness” (Ref. #9; Note: This book contains the earliest 
direct reference seen (May 2021) to tofuyo. Peichin refers to 
a high-ranking offi cer). It seems that tofuyo was consumed 
by the upper classes during the Ryukyu Ocho period in 
Okinawa and it was also used as a food for recovering after 
a sickness, and as a side dish. According to old people in 
Okinawa, Tofuyo was popular among upper class people in 
Shuri or Naha, during the Taisho period (1912-1926) and at 
the beginning of the Showa period (1926+). It was eaten with 
tea by ladies or with millet brandy (awamori) by men. But it 
was too expensive for the regular people to afford. The best 
way to eat tofuyo is to place one cube of it (2-3 cm on a side) 
on a small dish and eat it with chopsticks or a toothpick a 
little bit at a time.
 Note on the geography and history of the Ryukyu 
Islands (also called Luchu or Loochoo Islands): This chain 
of islands extends in a 600-mile long arc southward from the 
southern tip of Kyushu (Japan’s southernmost main island) 
down to Taiwan. It includes Okinawa, Sakishima, and the 
Amami island groups. The population in 1970 was 945,000. 
The chief town is Naha on Okinawa. History: In 1372 
these islands came under the political infl uence of China. 
In 1451 they became a tributary to Japan as well as China, 
and 1609 a Japanese protectorate (part of Satsuma-Han). 
Thus the islands have long had cultural ties with both Japan 
and China. During Japan’s Edo period (1600 to 1868) the 
kingdom of Ryukyu formally belonged to China, but in fact 
it was more closely tied with the Satsuma Han, a powerful 
domain in southern Kyushu. Like China and Japan, Ryukyu 
had its own emperors and dynasties. The imperial palace 
was on the island of Okinawa, in the southern city of Shuri. 
Imperial messengers (sakuho-shi) were frequently sent to 
Okinawa from China and there were cultural exchanges 
between the two countries. In 1871 the Meiji government 
in Japan made Ryukyu part of Kagoshima prefecture. In 
1872 they made it Ryukyu-Han. After this change, Shôtai 
(lived 1845-1901) became king of the Ryukyu-Han. In 
1879 Ryukyu became an integral part of Japan. Under 
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the Japanese, the Amami group belonged to Kagoshima 
prefecture and the Okinawa and Sakishima groups 
constituted Okinawa prefecture. In 1945, after World War II, 
it was placed under a U.S. military government. In 1966 it 
received local self-government, and in 1972 was returned to 
Japan.
 History of tofuyo in Okinawa (p. 839-40). The earliest 
document seen concerning soybeans in Okinawa appeared 
in 1534 in the Record of the Messengers to Ryukyu (Shi 
Ryukyu Roku; Ref. #16). Thereafter soybeans became a 
widely grown crop (Ref. #17). The History of Ryukyu by 
Ryukyu Opu (1713, Ref. #19) noted that it was not clear at 
the time when and how tofu came to the country. Although 
this uncertainty still remains, tofu is thought to have arrived 
in Ryukyu in the mid-1600s. According to the Various 
Records of the Messengers to Ryukyu written by Osho? 
(Wang-shu?, Ref. #18) in 1683, tofu was widely available 
at that time in Okinawan market places, being produced by 
many companies. It was an important food not only for the 
local people, but also for the Chinese imperial messengers 
(Refs. #20-22). Okinawa’s tofu was a fi rm tofu, made in the 
Chinese way by pressing the soymilk out of the okara before 
cooking it. This method was also traditionally used in Korea 
and southern Japan (in Kumamoto–Itsugi-mura, Yamaguchi, 
Ishikawa, and Koichi prefectures). The method was probably 
introduced to Okinawa by Chinese imperial messengers or 
by exchange students, although it could have been brought 
from Japan by Buddhist monks, who served it in their temple 
cuisine.
 Note: For much more detail about the history of tofu-
ru in the Ryukyu islands, please see “History of Fermented 
Tofu” on Google Books and on the Soyinfo Center website. 
Address: Dep. of Agricultural Chemistry, University of the 
Ryukyus.

1284. Hymowitz, T.; Harlan, J.R. 1983. Introduction of 
soybean to North America by Samuel Bowen in 1765. 
Economic Botany 37(4):371-79. Dec. [48 ref]
• Summary: The soybean, a domesticate of China, was fi rst 
introduced to North America in 1765 by Samuel Bowen, 
a seaman employed by the East India Company, who 
brought soybeans to Savannah, The Colony of Georgia, 
from China via London. Bowen claimed that he was a 
prisoner in China for nearly 4 years (probably between 
1759 and 1763) and was carried 2,000 miles from place to 
place through the interior of the country. In 1764 Bowen 
arrived in Savannah. On 30 March 1765 he married Miss 
Jeanie (Jane) Spencer, daughter of William Spencer, the 
Collector of Customs in Savannah. “This gained Samuel 
Bowen instant respectability.” On 14 May 1765 Bowen 
purchased a 450-acre tract of land at Thunderbolt, a few 
miles East of Savannah, from Grey Elliott. His plantation, 
named “Greenwich,” became the center of his farming and 
manufacturing enterprises. Bowen also purchased an 84-

acre tract of land near this Thunderbolt property from John 
Mulryn; he called it Macas (Macao) Island.
 In the spring of 1765 Bowen did not have land available 
to sow seeds. Therefore, he asked Henry Yonge, the 
Surveyor-General of Georgia, to plant soybean seed that 
he had brought from China. These were the earliest known 
soybeans grown in North America. From 1766 Mr. Bowen 
planted soybeans on his own plantation, Greenwich. From 
these soybeans, Bowen made soy sauce and soy-based 
vermicelli, which he patented in 1767 and was exporting to 
England by 1770. Table 1 (p. 377) shows exports of sago, 
soy sauce (in quart bottles), and vermicelli from Savannah, 
Georgia (1766-1775). He exported 162 quarts of soy sauce 
in 1770-1771, 60 quarts in 1772-1773, 36 quarts in 1773-
1774, and 800 quarts (200 gallons) in 1774-1775. Bowen’s 
soy sauce was probably relished in London. In May 1774 he 
also exported peanuts, sesame seed, and sassafras blossoms. 
Samuel Bowen traveled to London in 1766, returning to 
Savannah in November. “He must have had a triumphant 
welcome in Savannah and most certainly his status as an 
entrepreneur among his fellow Georgians increased, for 
Samuel Bowen was awarded a gold medal from the Society 
of Arts, Manufactures, and Commerce and received a present 
of 200 guineas from King George III.”
 Note from Prof. Hymowitz. 2012. Dec. 26. “Bowen 
received 200 guineas from the King as a prize. Bowen was 
also involved in a 100 guinea transaction however it had 
nothing to do with the prize.”
 It was the opinion of Dr. John Fothergill, the famous 
English physician and botanist, that the Society should award 
Mr. Bowen the gold medal based on tests conducted by 
the Society’s agricultural committee. “Samuel Bowen was 
introduced to King George III by Lord Dartmouth, who was 
the president of the Board of Trade and a Lord of the Privy 
Council.”
 Bowen’s exports probably ended or were drastically 
reduced by the Revolutionary War starting in early 1776. 
He made two more trips to England in 1769 (to Gosport) 
and 1774 (to Cowas). Bowen died in 1778, probably shortly 
before his will was probated on Sept. 12 of that year.
 When and how did Samuel Bowen travel to China? On 
8 Feb. 1758 he signed on as a seaman on the Pitt, headed for 
the East India Trading Company’s factory in Canton, China. 
At 600 tons, the Pitt was the largest ship to sail from England 
to China since the fi rst ship, the London, went to Macao 
in 1635. After a brief stop at Madras, India, the Pitt was 
accompanied by a two-masted tender, the Success, which 
assisted the Pitt through uncharted waters, until it arrived in 
Canton, China, on 16 April 1759. About two months later, 
on 13 June 1759, Bowen boarded the Success, which sailed 
north to Ningpo, then on to Tientsin. Also on board was 
James Flint, an employee of the East India company since 
1736, and now the Company’s Chinese interpreter. Mr. Flint 
left the Success at Tientsin on 29 July 1759 and returned to 
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Canton via an overland route, arriving about 43 days later, on 
Sept. 10.
 The voyage of the Success became a major international 
incident in both China and England, because the Emperor 
had prohibited foreigners from trading outside of Canton. 
James Flint was eventually imprisoned by the Chinese 
at Macao from Dec. 1759 to Nov. 1762, then banished 
from China forever by the Emperor Ch’ien-lung [pinyin: 
Qianlong]. The Success was never heard of again. Bowen 
claimed that he was a prisoner in China for nearly four years 
and that he was carried 2,000 miles in the interior of China. 
Bowen returned to London in late 1763. On 10 Nov. 1763 
he received £28 and 11d for his services on board the Pitt. 
But six days later, on Nov. 16, he petitioned the Court of 
Directors of the East India Company to redress a grievance 
concerning his wages and imprisonment in China. The court 
ordered that he be paid £19 and 10d more. In total, from 
1748 to 1864, Bowen earned about £80 in wages as a seaman 
for the East India Company from 1758-1764. By contrast, 
James Flint earned a minimum of £8,500 from 1760-1766. 
Of Flint’s total, £6,500 was in commissions as a supercargo 
and £2,000 was for the hardships he underwent (primarily 
imprisonment for almost 3 years) and future opportunities 
missed because of banishment.
 The second soybean introduction to North America 
was by Benjamin Franklin. In 1770 he sent soybean seeds 
from London to the botanist John Bartram in Philadelphia, 
Pennsylvania. This was 5 years after Samuel Bowen’s 
introduction.
 Bowen was interested in making a starch powder to 
substitute for sago power, which he found so widely used 
in China. He wrote on 17 Sept. 1766 that in Georgia he had 
found the vegetable that produced this powder. However 
Dossie (1768-1771) reveals that Bowen used the root of a 
vegetable to make a substitute for sago powder, and Bonner 
(1964) concludes that the sago substitute was made from 
sweet potatoes [Ipomoea batatas].
 Note 1. Maps of the area show that Savannah and 
Thunderbolt are in northwestern Georgia, very near the 
southern tip of South Carolina and quite near the Atlantic 
Ocean. Yonge (pronounced Young) probably grew America’s 
fi rst soybeans on Skidaway Island (Hymowitz, pers. 
comm., 27 May 1989). This island is located about 10 
miles southeast of Thunderbolt (which is 8 miles southeast 
of the center of present-day Savannah), on the coast of the 
Atlantic Ocean in Georgia, at the confl uence of 3 rivers. Both 
Skidaway Island and Thunderbolt are in Savannah’s “coastal 
low-country area.” The Wilmington River runs along the 
northern side of both Thunderbolt and Skidaway Island. In 
1765 and 1766 Skidaway Island and Thunderbolt were both 
located in Christ Church Parish, Colony of Georgia. The fi rst 
counties in Georgia were created in 1777; at that time Christ 
Church Parish became part of Chatham County.
 Note 2. This document contains the earliest date seen 

for soybeans in Georgia, or the thirteen colonies (which later 
became the United States of America), or the cultivation of 
soybeans in Georgia, or the USA (spring 1765). Address: 
Dep. of Agronomy, Univ. of Illinois, Urbana-Champaign, 
Urbana, Illinois.

1285. 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.

1286. Product Name:  [Miso, Shoyu, Koji, and Natto].
Foreign Name:  Miso, Shoyu, Koji, Nattô.
Manufacturer’s Name:  Ab & Paulien Schraft Soyfoods.
Manufacturer’s Address:  Mas Miquelet, Baillestavy 
66320, France.
Date of Introduction:  1983.
New Product–Documentation:  Letter from Sjon Welters. 
1982. April 16. “Two Dutch people, just back from studying 
with Thom Leonard and The Farm (Tennessee) in the States, 
are setting up a small plant to produce miso, shoyu, natto, 
and koji: Ab & Paulien Schraft.”
 Shurtleff & Aoyagi. 1983. The Book of Miso. 2nd ed. 
p. 255. Letter from Sjon Welters. 1989. July 24. “As far as I 
know, this company never got off the ground.”

1287. Chen, Taosheng. 1983. [Evolution of the technology 
of koji making in China]. Tiaowei Fushipin Keji (Condiment 
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Science and Technology, China) No. 7. p. 1-5. [Chi; eng+]
Address: Shanghai Univ. of Science and Technology, China.

1288. Product Name:  Yahmee Rice Nectar [Original 
Amazaké Drink, and Toasted Almond].
Manufacturer’s Name:  Price-Rice Foods Co.
Manufacturer’s Address:  Price, Maryland 21623 or 21656. 
Then to Wilton Manners, Ft. Lauderdale, FL 33334. Then 
by 1986 to 650 N.W. 71 St., Miami, FL 33150.  Phone: 391-
556-6727.
Date of Introduction:  1983.
Ingredients:  Cultured organic brown rice and sweet brown 
rice, deep well water, high mineral sea salt.
Wt/Vol., Packaging, Price:  8 oz or 16 oz plastic bottles.
How Stored:  Refrigerated.
New Product–Documentation:  Photocopy of Label. 1983, 
undated. 4 by 2 inches. “Very low sodium, low calorie, 
alkaline forming. Keep refrigerated. Rice nectar is rich in 
protein, minerals, B-vitamins, smooth blended fi ber, and 
digestion aiding enzymes. Try it hot or cold or as a light 
sweetener in your favorite recipes. Good health comes from 
our kitchens.”
 News release from Mary Lee Bergman of PriceRice 
Foods Co., Price, Maryland 21656. 1984. June. “Yahmee 
Rice Nectar (amazake).” “PriceRice Foods Co. is happy to 
announce the addition of Rice Nectar (amasake) to our line 
of fi ne nutritive snacks. Rice Nectar is the result of culturing 
cooked Lundberg organic brown rice and sweet brown 
rices with ‘friendly’ Aspergillus oryzae (Mitoku Organic 
Brown Rice Koji). The goodness of whole grain brown rice 
is transformed into a delicious and digestible sweet liquid. 
Every sip is a delightful refreshment.” An 8 oz plastic bottle 
with a tamper-proof snap-seal lid retails for a suggested 
$1.19.
 Two leafl ets. ca. 1984. “Yahmee Rice Nectar. Toasted 
Almond Amazaké. So sweet and refreshing with all the 
nutrition of organic whole grain brown rice. No starchy 
aftertaste. No soy. Truely digestable [sic, Truly digestible]. 
For a nutritious breakfast try Almond Rice Nectar on your 
favorite hot or cold cereal. JBJ.” Illustration of large jar by 
a rice plant. Second leafl et adds banner: “Smooth blended 
fi ber” and gives address: Price-Rice Foods Co., 2701 North 
Dixie Highway, Fort Lauderdale, FL 33304. $3.25. The 
company also made a toasted almond Bongo Bar, with brown 
rice and barley malt (no amazake).
 Leafl et. 1986, Jan. “Festive Favorites with Yahmee 
Rice Nectar.” 8½ by 11 inches, both sides, green on white. 
Recipes for Strawberry Mousse, Amasake Nog, Chestnut 
Cream Pie, Moist and Tender Gingerbread, Pumpkin Pie. 
Two addresses: Miami and Price, MD.
 Letter from Frank Marrero/Allen of Grainaissance. 
1987. Dec. 21. Talk with Charles Kendall. 1988. Jan. 26. 
They started near Baltimore 4-5 years ago, but are now 
in Florida. Call Oak Feed Co. 305-446-9036. They are 

distributed by Organic Farms.
 Talk with Stuart Kerrigan (305-532-5427 Home or 
Macrobiotic Foundation 305-448-6625; 4349 Sheridan Ave. 
#2, Miami Beach, FL 33140). 1988. Jan. 29. Price Rice 
was started in about 1983 in Price, Maryland by Mary Lee 
Bergman. She made two amazake products in her home; 
they were distributed by Organic Farms. Then she moved to 
Wilton Manners, a city inside Ft. Lauderdale, Florida. There 
Stuart Kerrigan started to work with her in July 1984. He had 
previously made amazake in Los Angeles at a store named 
Grain Country, connected with the East West Center. In Nov. 
1984 Mary started to share her kitchen with Yaron Yemini 
and in about March 1985 he bought the business. At that 
time Price Rice was making 70 (or up to 90) cases a week, 
or a total of about 79 gallons a week. Mary Lee is now in 
California, married.
 Talk with Yaron Yemini. 1988. Feb. 23. He confi rms 
the above dates. Before he bought the business he had 
an agreement that Mary would produce amazake with 
him, teaching him how and sharing profi ts, for 3 months. 
He makes his own koji now; probably the only amazake 
company to do so.
 Talk with Stuart Kerrigan. 1988. March 10. He 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 making 
seitan and amazake.

1289. Aubert, Emmanuelle. 1983. Les 9 grains d’or dans 
la cuisine [The nine golden grains in the cuisine. 2nd ed.]. 
Paris: Le Courrier du Livre. 286 p. Illust. by C. Galinet. 
Index. 22 cm. [Fre]
• Summary: The subtitle on the cover reads: 400 simple and 
savory recipes. Menus and advice on good health. Contents: 
Introduction. 1. The cereals (see p. 28-31 for instructions 
for making seitan at home from 500 gm wheat fl our, plus 8 
seitan recipes). 2. Breads. 3. Legumes: Cooking legumes, 
lentils, haricots, dry peas, chick-peas, azuki beans, soya. 4. 
Vegetables. 5. Soups. 6. Animal products. 7. Condiments, 
aromatics, and sauces (incl. tamari and miso). 8. Desserts. 9. 
Beverages. 10. 80 menu ideas. 11. Pregnancy and the feeding 
of young infants. 12. Some natural remedies. Where to buy 
supplies.
 Soy-related recipes include: Making tofu at home (p. 
87-91; illustrations and method taken without credit or 
permission from The Book of Tofu by Shurtleff & Aoyagi). 
Yuba. Grilled tofu (p. 91). Tofu with nuts (noix) and miso. 
Skewered tofu. Tofu salad (p. 92). Tofu with vegetables. 
Onions with tofu. Okara croquettes. Soymilk with fruits (p. 
93). Making tempeh at home (p. 94-95). Tempeh goreng. 
Tempeh bachem (p. 95). Keripik tempeh (tempeh chips; p. 
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96). Tempeh croutons (p. 96). Pate of vegetables with tofu 
(p. 126). Jardinière au tofu (p. 128). Peas with tofu (p. 128). 
Soy sprouts made from mung beans (p. 129-30).
 Pages 191-94 give basic information on the following 
fermented soya condiments: tamari, miso (Hacho [sic, 
Hatcho] miso, barley miso, rice miso). Pages 278-79 
list manufacturers and handlers of various foods used in 
this book, and pages 280-81 give their addresses: Yellow 
soybeans: Celnat, Les Sept Marches, Le Seuil, Lima. Miso: 
Celnat, Lima, Les Sept Marches, Le Seuil, le Bol en Bois, 
Tenryu. Only Lima and Les Sept Marches manufacture miso 
in France. Tamari: Celnat, Le Seuil, Les Sept Marches, Lima, 
le Bol en Bois, Tenryu. Nigari: Le Bol en Bois, Tenryu. Tofu: 
Le Bol en Bois, Tenryu, Soy. Tempeh: Traditions du Grain, 
Le Bol en Bois. Tempeh culture: Semailles. Koji: Les Sept 
Marches, Tenryu, Le Bol en Bois. Amasaké: Traditions du 
Grain. Soymilk: Celnat, Lima.
 A photo on the back cover shows Aubert, a woman. 
Address: France.

1290. Chico San, Inc. 1983. Mrs. Lima Ohsawa–Pioneer in 
health. Chico-San’s specialist in macrobiotic foods (Leafl et). 
Chico, California 95927. 1 p. 28 cm.
• Summary: On the top half of this black-and-white leafl et is 
a portrait photo of Lima Ohsawa. Near the bottom is Chico-
San’s logo, a spiral. Just above that: “Look for these special 
Chico-San imports: Lima Soy Sauce and Lima Tamari; 
soybean puree (miso); salt plums; mineral-rich mercury-
tested seaweeds–hijiki, kombu, wakame, nori, and kanten; 
16 Herb Lima Mu tea; Ohsawa Twig tea; malt vinegar; azuki 
beans; black soybeans; barley koji; kuzu; nigari [a coagulant 
for making tofu]; tekka; light and dark sesame oils; and lotus 
root tea.” Address: Chico, California.

1291. Feng, Deyi. 1983. Jiangyou shicu shengchan 
jishu [Soy sauce and vinegar production technology]. 
Harbin, Heilongjiang, China: Heilongjiang Scientifi c and 
Technological Publishing Co. See p. 1-84, 157. Preface by 
Liang Chengyi, Chairman of the Harbin Province Scientifi c 
and Technical Committee. [Chi]
• Summary: This book is part of the Food Production 
Technology Series by the same publisher. Contents: Part 
I: Soy sauce (jiangyou). 1. Introduction and brief history. 
2. Classifi cation: By production and raw materials, by 
processing methods, by inoculation techniques, by soy 
sauce color, by physical characteristics of soy sauce. 3. Raw 
materials: Protein sources, carbohydrate sources, salt water. 
4. Production technology: Soy sauce microbiology, principles 
of soy sauce brewing, fl ow charts of soy sauce production, 
types of koji, making koji, inoculation, mash fermentation, 
heating, using machinery, and prevention of contamination, 
and sanitation, common types of soy sauce contamination 
and their prevention. 5. Handling, packaging, economics & 
standards: Storage or handling, packaging, transportation, 

quality standards, standards of economic technology. 6. 
Applications of new technology: Technological research, 
new production equipment, new types of enzymes, research 
on liquid koji, inoculants, application of technology for 
inoculating with new types of enzymes. Part II: Quality 
control and inspection methods for soy sauce and vinegar. 
Address: Harbin, Heilongjiang, China.

1292. Fruin, W. Mark. 1983. Kikkoman: Company, clan and 
community. Cambridge, Massachusetts: Harvard University 
Press. xiv + 358 p. Illust. Index. 24 cm. [230 ref. Eng]
• Summary:  A superb business history and No. 35 in the 
series Harvard Studies on Business History. Contains 8 
illustrations, 16 fi gures. and 30 tables. All Japanese names 
are written, Japanese style, with the family name fi rst, 
followed by the given name.
 Contents: Editor’s introduction, by Alfred D. Chandler, 
Jr. Acknowledgments. Introduction (author’s. The company 
began brewing shoyu in 1661 in the town of Noda, 90 
minutes by modern train northwest of Tokyo. Phase I: 17th 
century to 1887. Phase II: 1887 to 1917. Phase III: 1918 to 
1946. Phase IV: Postwar democracy.
 1. Factories in the fi elds: Rural-centered 
industrialization, the origins of shoyu, Noda soy sauce (In 
1661 Takanashi Hyozaemon XIX began brewing shoyu 
in Noda), Mogi domination of the market, fermentation 
technology (preparation of wheat for koji, preparation of 
brine solution, culturing of the wheat and soybeans to make 
koji, process of fermentation), extraction or pressing (At the 
end of the Tokugawa period {1867} the standard wooden keg 
held 9 shô, 4.33 gallons, which was said to be the amount of 
shoyu consumed in one year), production and scheduling, the 
dual employment system (organization of work, work rules, 
1909 wage agreement, hierarchies of work {in front offi ce 
and factory}), industry and community, farms and factories 
in 19th century Japan.
 2. Clan and cartel in Meiji Japan: Clan and cartel in the 
Meiji period, government-regulated markets, Noda brewers 
assert themselves (registration and promotion of the brand-
name Kikkoman by Mogi Saheiji, in Japan, Amsterdam, 
Austria and California), the Noda Shoyu Manufacturers’ 
Association (Noda Shôyu Jôzô Kumiai; a cartel formed 
in 1887 to stabilize price, control supply, and guarantee 
markets, cartel and costs, the challenge of Suzuki Tôsaburô 
/ Tosaburo), research and development, distribution: the 
railroad (opened in late April 1911), social change and the 
cartel (the cost of charity, noneconomic motivation, from 
philanthropy to paternalism), the transformation of shoyu 
manufacture in the countryside.
 3. From cartel to corporation and beyond (“A 
corporation requires a nucleus for centralization and 
coordination”): 1909 to 1918: period of preparation (“in 
1914 three shoyu brewers from Choshi in Chiba prefecture 
had formed the Choshi Shoyu Company.” The owners 
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were Hamaguchi Yoshiuemon, Fukai Yoshibei, and Tanaka 
Genba) (remains of the cartel, the Noda Shoyu Company 
{began operations on 1 Jan. 1918}), 1918 to 1927: the fi rst 
decade–process of incorporation (Jinsen Shoyu was a brand 
brewed in Inchon, Korea) (1918 to 1925: from committees 
to functional departments {sales committee, research 
committee}, 1925 to 1927: holding company reorganization), 
the making of a rural zaibatsu (1925 on).
 4. A loyal retainer’s farewell (translation of a small, 
privately published eulogy for Mogi Shichirouemon VI, of 
the Kashia clan, fi rst president of the Noda Shoyu Co, written 
in 1929): Shinshima’s views on Japanese management, the 
master as seen by the apprentice (preface, introduction, 
brief biography, the president’s principles and policies, the 
president as businessman, the president’s everyday life, an 
impressive personality, a man of unquestionable character, 
ancestor worship, a model of love, on being what you are, 
accepting fate, the president’s personality as revealed in a 
game of go, people rather than things, the president and wine 
{“A proverb says ‘a drinker resembles a cake of tofu: in the 
beginning it’s square and has shape, but it ends up shapeless, 
formless”}, life as a spiritual exercise, three great men of 
Kashiwa, is Ito crazy?, called by God, everything is one), 
editor’s postscript.
 5. Prelude to turmoil: The murder (of Kimura Junichiro), 
union activities up to the homicide, traditional wage labor 
(problems associated with the employment system, “internal 
contracting”), internal contracting and the Noda Shoyu 
Company, from homicide to the 1923 strike, reorganization 
of work design and structure (Jan. 1923).
 6. The Noda Strikes: 1923 and 1927-28: Worker 
discontent rises, the strike of 1923 (negotiation and 
compromise, memoranda), the 1927-28 dispute (it lasted 
218 days; work environment, transportation issues: prelude 
to the strike, 1927-28: an overview), conclusion: Japanese 
industrial relations at a crossroad.
 7. Corporate maturation: The new paternalism 
(membership in the new paternalism), paternalism and 
patriotism, two features of the Japanese employment system, 
the prewar employment system at the Noda Shoyu Company, 
the end of an era, the limits of a family fi rm, a corporate 
coming of age
 8. Democratization and internationalization (In 
1964 Noda Shoyu Co. was renamed Kikkoman Shoyu 
Co., and in 1980 the name was changed again to 
Kikkoman Corporation): The course of democratization, 
democratization of the family (the individual replaced 
the household / family as the locus of legal responsibility. 
Zaibatsu were dismembered), unionization–within and 
without the Noda factories (effect of unionization upon the 
company), company and community after 1962, antitrust and 
business strategy, background to marketing development), 
the growth of internationalization (effect of exogenous 
factors on Kikkoman, development of a new business 

strategy), internationalization (in June 1957 Kikkoman 
International Inc. was established), diversifi cation (Manjo 
brand, Yomohoharu brand, Del Monte brand, Disney brand, 
Mann’s brand, Higeta brand {marketed but not made by 
Kikkoman}, Ragu brand, Kikko brand, Monet brand). 
Conclusion. Appendix A. Ie [stem family lineage] and the 
shoyu industry. B. Scroll from Mogi Fusagoro with preface 
by Mogi Keizaburo on the founding of a Noda Shoyu 
brewery, 1872. C. Rules and Regulations of the Noda Shoyu 
Brewers’ Association. D. Noda Shoyu Brewers’ Association 
Income and Expenses, 1888-1918 (yen). E. Property held by 
Mogi-Takanashi families joining Noda Shoyu Co. Inventory 
taken November-December 1917. F. New wage and work 
proposal, Noda Shoyu Company, 1919. Notes. Glossary.
 This book was very favorably reviewed by Masaru 
Udagawa in Business History Review. 1986. Spring. p. 169-
70.
 Concerning the Kikkoman brand (p. 59): In 1838, 
Mogi Saheji petitioned for and received registration for the 
brand name Kikkoman by the central government of Japan. 
Although this Mogi family has produced other shoyu brands, 
Kikkoman was the pride of the family, its private label. 
When written longhand in Japanese characters, the brand 
is composed of three characters: ki, for “tortoise,” meaning 
good luck and longevity in Chinese and Japanese folklore; 
ko means “fi rst-rate”; and man suggests “ten thousand” 
or forever. Kikko also means octagon, so the brand name 
is often written as an octagon with the character for “ten 
thousand” or man written inside the octagon.
 “In 1872 and 1873, shortly after the Meiji Restoration 
of 1868, Mogi Saheiji entered Kikkoman in two world’s 
fairs, the fi rst held in Amsterdam and the second in Austria. 
Kikkoman was awarded a letter of commendation for 
excellence at the Austrian fair, and following this, Mogi 
Saheiji redoubled his efforts to promote the brand. In 1877 
Kikkoman received a second-place medal at the All-Japan 
Industry Promotion Fair, and in 1879 it was registered in 
California as a legally recognized brand name, a move that 
predated the same legal protection in Japan by six years!”
 Kikkoman’s expansion to the United States is discussed 
on pages 274, 286-287. In June 1957 Kikkoman International 
Incorporated was established in San Francisco, California. 
In 1967, “Kikkoman contracted on a commission basis with 
Leslie Food Company, a subsidiary of Leslie Salt Company 
in Oakland, California, to bottle Kikkoman Soy Sauce and 
to bottle and blend Barbecue Marinade (teriyaki sauce) 
shipped in bulk from Japan. This relationship continued 
from 1968 to 1972, after which Kikkoman began producing 
shoyu at its own plant in Walworth, Wisconsin (which had a 
2.5-million-gallon capacity in the initial year of operation... 
The timeliness of the decision to open the North American 
factory was reinforced by the American embargo on the 
sale of soybeans to Japan in 1973, a year after the Walworth 
factory opened.” For the rest of that decade sales in North 
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America continued to climb by 10-15 percent a year. “A 
good deal of this accomplishment must be credited to 
Kikkoman’s North American marketing strategy, which 
was and is to sell soy sauce as an all-purpose, international 
seasoning rather than one limited to Oriental cookery.”
 Prof. Alfred D. Chandler, Jr. of the Harvard Business 
School worked closely with Fruin as he was researching 
and writing this book during nearly two years at Harvard. 
His scholarship, wisdom, friendship, and encouragement 
contributed greatly. Address: Prof. of History, California 
State Univ., Hayward.

1293. Jaffrey, Madhur. 1983. Eastern vegetarian cookery. 
London: Jonathan Cape. xii + 531 p. Illust. by Susan Gaber. 
Index. 24 cm.
• Summary: This is an expanded version of Madhur Jaffrey’s 
World-of-the-East vegetarian cookery (1981, New York). 
The author of this creative book, a woman, was born in 
British India on 13 Aug. 1933. She fi rst became known as an 
actress in India, but later found fame as a food writer. She 
has lived in America for more than 20 years. She presents 
21 recipes for bean curd (tofu), 7 for tempeh, and some for 
yuba and miso. Soy-related recipes include: Aubergine slices 
with white miso (Japan, p. 4-5). Green beans with soy sauce 
(Japan, p. 20), Cabbage with miso (Japan, p. 29). Lotus root 
with soy-sauce dressing (Korea / Japan / Hong Kong, p. 
46-47). Yellow pumpkin cooked with soy sauce (Japan, p. 
74-75). Fresh soy beans, steamed (China, p. 76, with “fresh 
green soy beans in their pods”). Yien Koo’s Spinach with 
fermented bean curd (China, p. 78-79). Pecel (Vegetable 
salad with spicy peanut sauce, plus tofu and tempeh; 
Indonesia, p. 87). Tempura (with tofu; Japan, p. 89-92). Soy 
bean sprouts (how to grow, p. 119). Soy-bean and mung-
bean sprouts seasoned with sesame oil (Korea, p. 123-24). 
Tempeh, Fried tempeh, Fried, pre-seasoned tempeh, Sambal 
goreng tempeh kering (Sweet and sour tempeh), Tempeh 
cooked in coconut milk (Indonesia, p. 127-30). Thai fried 
rice (with red fermented tofu, p. 176).
 Chapter 4 (p. 187-221), titled “Soy milk, bean curd, and 
wheat gluten,” contains the following: Introduction to each 
ingredient. Soy milk (making your own at home). Making 
your own bean curd. Udofu (Yudofu, simmering bean 
curd with seasonings, Japan). Bean curd with watercress 
(Singapore Chinese). Bean curd with fresh coriander 
(Taiwan). Korean-style bean curd in a hot water bath. Hiya-
yakko (Chilled bean curd, Japan). Bean curd with broccoli 
(Hong Kong). Cabbage cooked with bean curd (Japan). 
Bean curd with a deliciously spicy sauce (China). Carrots 
and beans with a bean-curd dressing (Japan). Bean curd, 
mushrooms, and peanuts in hoisin sauce (Chinese style). 
Sautéed bean curd (Korea). Tofu dengaku (Toasted bean 
curd with a miso topping, Japan). Fried bean-curd cubes 
(Most of East Asia). Soy-bean sprouts sautéed with fried 
bean curd (China). Fried bean curd with a sweet-and-sour 

sauce (China). Fried bean curd cakes with a mustard surprise 
(Japan). Inari-zushi (“Bags” of fried bean curd stuffed with 
sushi rice, Japan). Pressed bean curd with cabbage (China). 
Salad of pressed bean curd, mung-bean sprouts, and agar-
agar (China). How to make fried and baked wheat-gluten 
balls. Stew of baked wheat gluten, potato, turnip, carrot, 
and cabbage rolls (Japan, p. 215). Fried wheat gluten with 
broccoli, carrot, and mushrooms (China). Fried wheat gluten 
and potato stew (Indian style). Shredded wheat gluten and 
Cabbage with fennel seeds (Indian style). Buddha’s delight 
(A mixed Chinese stew, Hong Kong; with yuba, fried tofu, 
and fried wheat gluten balls).
 Chawanmushi (Steamed savory custards, with tofu; 
Japan, p. 223-26). Omelette with bean curd (Japan, p. 230-
31). Soy-sauce eggs (Thailand / China, p. 245). Paneer 
(Fresh cheese from cow’s milk; India, p. 277-78). Hot or 
cold noodles with a soy-sauce dressing (China, p. 288). 
Noodles with a hot-and-sour bean sauce (China, p. 290). 
Vegetarian mee krob (Crisp noodles with pressed bean curd 
and eggs; Thailand, p. 296-97). Noodles with quail eggs, 
mushrooms, spinach, and yuba (Japan; p. 298-99). Hoppers 
(yeast pancakes; Sri Lanka, p. 315). Roti (Flat whole-wheat 
bread; India, p. 320). Delicious stock made with soy-bean 
sprouts (p. 340). Clear soup with mushrooms, bean curd 
skins [yuba], and spinach (Japan, p. 346). Clear soup with 
soft bean curd and Chinese leaves (p. 346). Miso soup 
with bean curd (Japan, p. 357). Miso soup with carrots 
and mushrooms (Japan, p. 358). Fried, munchable soy 
beans [soynuts] (China, p. 373). Potato and tempeh patties 
(Indonesia, p. 394). Dipping sauces (with soy sauce, p. 414-
17, incl. kochu chang–Korean soy sauce). Kombu relish 
(with soy sauce; Japan, p. 435). Shoyu daikon (White radish 
pickled in soy sauce; Japan, p. 436). Ginger quick-pickled 
soy sauce (China, p. 436). Aomidaikon (Quick pickled small 
white radishes, with slightly sweet yellow miso; Japan, p. 
438-39). Chinese-style jellied bean-curd sweetmeat with a 
peanut topping (Singapore, p. 462-63).
 General information [like a glossary] (p. 481-506): See: 
Bean curd (regular, fried, fermented {fu-ju, nam-ye, tao-hoo-
yee, red bean curd}, pressed {doufu kan}, pressed seasoned 
{pai doufu kan}, dried bean-curd skin or yuba). Beans 
(azuki, soy). Bean sauce (made from fermented soy beans). 
Chilli paste with soy bean (and garlic). Hoisin sauce. Miso. 
Nam yee (see Bean curd, fermented). Nigari. Soy beans, 
fresh. Soy-bean sprouts. Soy milk. Soy sauce (incl. Japanese, 
Chinese dark and light, Japanese usukuchi, Indonesian ketjap 
manis). Tao Hoo Yee (see Bean curd, fermented). Tempeh. 
Yuba. Sources (of ingredients; p. 507-10). Address: New 
York City, NY.

1294. Steinkraus, K.H. 1983. Industrial applications of 
Oriental fungal fermentations. In: J.E. Smith, D.R. Berry, and 
B. Kristiansen, eds. 1983. The Filamentous Fungi. 4 vols. 
Fungal Technology. London: Edward Arnold. See p. 171-89. 



KOJI (300 BCE to 2021)   492

© Copyright Soyinfo Center 2021

Chap. 7. Illust. Index. 24 cm. [35 ref]
• Summary: Contents: Introduction. The koji principle. 
Soy sauce / Japanese shoyu as indigenous fermentations. 
Japanese miso. Japanese saké. Indonesian tempe / oncom–
fungal fermented traditional meat analogues. Indonesian tapé 
ketan and tapé ketella fermentations. Conclusions. Address: 
New York State Agric. Exp. Station, Geneva, NY 14456.

1295. Steinkraus, Keith H. 1983. Fermented foods, feeds and 
beverages. Biotechnology Advances 1(1):31-46. [70* ref]
• Summary: Contents: Abstract. Indigenous fermented foods 
/ beverages: Indian idli, dawadawa (daddawa), soy sauce 
(Thailand), Indonesian tape, fi sh sauces, Japanese koji, 
Nigerian millet beer (oyokpo), Kenyan uji. Microbial / single 
cell protein (SCP): Mushrooms.
 Note: Dawadawa made from soybeans is not mentioned. 
Address: New York State Agric. Exp. Station, Geneva, NY 
14456.

1296. Steinkraus, K.H. 1983. Traditional food fermentations 
as industrial resources. Acta Biotechnologica 3(1):3-12. 
First published in 1982 in Saono et al., eds. Traditional 
Food Fermentations as Industrial Resources in the ASCA 
Countries. The Indonesian Institute of Sciences (LIPI) 
Jakarta. p. 3-16. [31 ref. Eng; ger]
• Summary: Contents: Summary. Introduction. Production 
of meat-like fl avors from vegetable proteins. Soy sauce 
(Japanese shoyu) and miso fermentations. Fish / shrimp 
sauces and pastes. The koji principle. Meat substitutes 
(analogues). Indonesian tempeh kedele. Traditional tempeh 
fermentation. Industrial production of tempeh. A process 
for raising the protein content of high starch substrates. 
Leavened bread-like foods without the use of wheat or 
rye. Coconut protein as an industrial resource. References. 
Address: New York State Agric. Exp. Station, P.O. Box 462, 
Geneva, New York 14456.

1297. 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 
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.

1298. Product Name:  Tempeh.
Manufacturer’s Name:  Paul’s Tofu.
Manufacturer’s Address:  The Old Brewery, 
Wheathampstead House, Wheathampstead, Hertfordshire, 
England. Phone: Wheathampstead (058283) 4241. 3.  Phone: 
Wheathampstead (058283) 4241.
Date of Introduction:  1983?
New Product–Documentation:  Soyfoods Center 
Computerized Mailing List. 1981. Jan. 22. No phone. The 
owner is later found to be Paul Jones. Shurtleff & Aoyagi. 
1985. History of Tempeh. p. 31. This was the fi rst of the new 
wave of “New Age” European tempeh companies.
 L. Leneman. 1985. The Vegetarian. July/Aug. p. 
23. “Tomorrow’s Food.” “Some enterprising wholefood 
shops are now making tempeh (and Paul’s Tofu includes 
fresh tempeh on their price list), but the fi rst company to 
manufacture tempeh on a large scale is Tempeh Foods 
(Ipswich, Suffolk).”
 Letter (e-mail) from Paul Jones in England in reply to 
questions. 2013. March 25. (1) What was the name of your 
company when it started making tofu? Ans: “I was called 
‘Musubi foods’ (made by bringing yin & yang together), but 
people called me Paul Tofu as they had previously called 
me Paul the baker.” (2) Where did you fi rst learn about tofu 
and tempeh? Ans: “I learned about tofu & tempeh from 
Macrobiotics–Chris Dawson (Mitoku / Clearspring) & others 
at East West / Community Health Foundation.”
 “Peter Bradford might remember when he gave us the 
Chinese quern for making the ‘go’.
 “I built an incubator & got tempeh spores growing on a 
culture medium in test tubes from the University of Illinois. 
I got Aspergillus oryzae from Mitoku & was making koji, 
amazake & mugi miso as well as tempeh. U of I got tired of 
sending slopes so I tracked down a lab called Micro Audit, 
part of Murphy & Son, whose main activity is support 
for micro breweries. They still offer extended spores of 
Rhizopus, and are near us in Nottingham.”

1299. SoyaScan Notes. 1984. Korean names of soyfoods–
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non-fermented and fermented (Overview). Jan. 13. Compiled 
by William Shurtleff of Soyfoods Center.
• Summary: Unfermented:
 Tubu: tofu
 Suntubu: curds
 Yubu: fried tofu
 Kongkuk: soymilk
 Kongnamul: soy sprouts
 Doebiji: gô = fresh soy puree, used to make tofu. cook 
with vegetables, kimchi or meat.
 Koggomul: roasted soy fl our
 Fermented:
 Kanjang: soy sauce.
 Doenjang: soybean paste
 Kochujang: hot chili and soy paste = meju + chili 
powder + cooked glutinous rice.
 Jeonkukjang (or cheonkukjang): Korean-style natto. 
The only Korean fermented food not made from meju. Diced 
with salt
 Damsuejang (makjang): powdered meju. Add brine, 
ferment and ripen. A quick fermentation
 Meju: Korean soybean koji
 Per capita consumption in Korea:
 Kanjang (soy sauce) 20 ml/day, 64% made at home
 Doenjang (soy paste) 15 gm/day, 82% made at home
 Kochujang (natto) 10 gm/day, 76% made at home.
 All meju prepared at home.
 Note: The Korean word for Koji is koji.

1300. Yasuda, Masaaki; Hokama, Ikuo. 1984. Tofuyô seizo 
ni kansuru kenkyû. VI. Tôfuyô seizô ni mochiiru genryô 
tôfu no seizô [Studies on the manufacture of Okinawan 
fermented tofu (tofuyo). VI. Production of tofu for use in 
making tofuyo]. Nippon Shokuhin Kogyo Gakkaishi (J. of 
the Japanese Society for Food Science and Technology) 
31(1):19-23. [7 ref. Jap; eng]
• Summary: “Tofuyo is a traditional food in Okinawa, and 
is made from soybean curd with koji, salt, and awamori 
(distilled liquor).” It was found that the texture of the tofu 
affects the quality of the tofuyo. The texture is, in turn, 
affected by the type of coagulant and its concentration, 
and the pressure under which the curds were pressed to 
make tofu. The best conditions were as follows: Final 
concentration of the calcium sulfate coagulant: 20 mM. Final 
pressure on the curds: 38 gm per square centimeter. Hardness 
of the curd: 110,000 to 110,000 dynes per square centimeter. 
Final moisture of the curd: about 76%.
 The best quality of Tofuyo was obtained when tofu of 
hardness 200,000 to 300,000 dynes per square centimeter 
was gradually dehydrated at room temperature (25ºC). 
Hardness of the fi nished tofuyo: 14-18 dynes per square 
centimeter. Address: Dep. of Agricultural Chemistry, 
University of the Ryukyus.

1301. Hesseltine, C.W. 1984. Re: Research on natto. Interest 
in letters of Frank N. Meyer concerning fermented foods and 
soybeans. Letter to William Shurtleff at Soyfoods Center, 
March 22. 1 p. Typed, with signature on letterhead.
• Summary: “It will be some time before we get a review of 
natto published since our emphasis just now is to do as much 
laboratory work as possible. Our interest currently is a study 
of the genetic stability of Bacillus natto which, under many 
conditions, runs down rapidly. Secondly, we are looking at 
whether B. natto is a separate species from B. subtilis.
 “Your comments on the letters of the USDA Plant 
Explorer, Frank N. Meyer, are especially interesting. Where 
can I see the letters that deal with fermented foods or even 
soybeans? Next summer I am preparing a lecture on the 
involvement of USDA in soybean fermented products. I 
knew there was a man by the name of Meyer associated with 
soybean exploration, but I was not aware of his description 
of any soybean foods. I would like to mention these letters 
since the fi rst scientifi c paper from USDA was a paper by 
Church on angkak [red fermented rice] in 1920.
 “Thank you also for the information on soy milk and 
your proposed terminology and standard for tofu. This 
should be circulated to people in the industry to get their 
reaction and suggestions as to whether they can live with 
the standards.” Address: Chief, Fermentation Lab., NRRC, 
USDA, Peoria, Illinois.

1302. Product Name:  [Rice Koji].
Foreign Name:  Koji.
Manufacturer’s Name:  Miso Produçoes.
Manufacturer’s Address:  Rua do Douro, No. 92 r/c, 
Rebelva, 2775 Parede, Portugal.  Phone: (1) 247 50 68.
Date of Introduction:  1984 March.
Ingredients:  Rice.
Wt/Vol., Packaging, Price:  500 gm.
New Product–Documentation:  Letter from Miguel 
Azguime, owner. 1989. Oct. 31. The rice koji is sold in bulk 
or in 500 gm plastic bags. From it they make amazake and 
miso. Labels. 1989, received. 1.75 inches square. Black on 
white.

1303. Mogi, Ken. 1984. The history of shoyu (soy sauce) 
brewing in the United States. The story of the Oriental 
Show-You Company. San Francisco, California: Kikkoman. 
3 p. March. Unpublished manuscript. Combined with a 
subsequent interview of Ken Mogi by W. Shurtleff on 20 
April 1984.
• Summary: “Early in this century, Mr. Shinzaburo Mogi, 
one of the Mogi family’s ancestors, tried to make shoyu 
in America. Mr. Mogi was born in 1872 and later came to 
America in about 1892. He studied at college in Maryland 
but had an eye problem so he gave up studying and returned 
to Japan. In 1904, the year his daughter Katsuko was born, 
he was in Toronto selling Japanese bicycles, involved in a 
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trading business unconnected to Kikkoman. According to the 
memory of Mr. Tsuneo Tanba, who worked with Mr. Mogi 
very closely (and later told his story to Morio Ichiyama, 
Kikkoman historian), Mr. Mogi managed a shoyu plant in 
Denver, Colorado, in 1907; it was not successful. Later, he 
had some contact with a shoyu project in Toronto, Ontario, 
Canada. Though I traveled to Denver, I could not get any 
information on this.”
 Note: On 7 Feb. 2005 Ken Mogi wrote William Shurtleff 
at Soyfoods Center (in response to some questions about 
the existence of the Denver soy sauce plant): “I talked with 
Komiya. Mr. Shinzaburo Mogi had the New Testament 
reading meeting with 5-6 people during lunch break when 
Mr. S. Mogi was living in Noda [Japan] during World War 
II. Mr. Komiya told me that he remembered that Mr. S. Mogi 
mentioned the Denver story.” However Ken Mogi does 
not know (1) if S. Mogi ever wrote anything about a soy 
sauce plant in Denver, (2) when and where S. Mogi told this 
story to Mr. Tanba, and (3) when and where Mr. Tanba told 
Mr. Ichiyama about S. Mogi’s supposed soy sauce plant in 
Denver. Ken Mogi encloses a photo of Mr. Shinzaburo Mogi 
at about age 30.
 Mr. Mogi’s daughter, Mrs. Katsuko Yoshida, who is 
living in Tokyo, does not remember anything about Denver 
or her father starting a soy sauce plant in Denver. However 
she did tell me the story about “Oriental Shoyu” in Indiana.
 Katsuko lived in Chicago with her parents in the 1920’s 
(maybe 1920-1926). Mr. Mogi worked for Yamato Shokai, 
selling Japanese silks. They found the product “Oriental 
Shoyu” in the market and were very much impressed. They 
visited the plant in Indiana and later Mr. Mogi became a 
stockholder in that company.
 Mr. Esta Keirn started employment with the Oriental 
Show-You Co. on 28 Oct. 1932 as a [mung] bean sprout 
washer. He continued until 1 Nov. 1961, when the company 
was sold to Beatrice Foods Inc. and turned over to La Choy 
Food Products. Mr. Keirn worked for La Choy for 8 years. 
He never met Mr. Mogi but he heard several things about 
him from Mr. Ohki.
 Shinzo Ohki, the founder of the company and one 
of 8 children, was born in 1884 in Kamakura, Japan. 
He immigrated to the USA in 1901, landing in Seattle, 
Washington. Eventually he ended up in Columbia City, 
Indiana, where he graduated from high school. He then 
graduated from college in New York City. Upon graduation 
he started in business as a tea merchant in Detroit. To expand 
his line, he imported soy sauce in small wooden kegs from 
Japan. This he bottled and sold along with his tea. He could 
not expand his tea business but the soy sauce business kept 
growing.
 Wishing to expand by adding other products to his 
line, he returned to Columbia City, took in a partner to 
gain capital, and set up in a vacant canning plant (Vance 
Canning Co.). This is when he incorporated and took the 

name of Oriental Show-You Company, Inc. Then, in 1917, 
Mr. Ohki went to Japan to obtain the formula (and also a 
wife) and some instruction in making soy sauce so he could 
manufacture his own. Upon coming back to Columbia City, 
Indiana, he enlisted the help of someone from the USDA to 
work out the koji culture. Fermentation was set up in large 
wooden beer vats. Equal parts soybeans, wheat, and salt were 
aged for 24 months, then pressed and bottled. According to 
Mr. Keirn, the company produced as much as 30,000 gallons 
of shoyu in one year. The plant in Columbia City was vacant 
for some time and now most of it has been torn down, but the 
adjacent adobe and brick buildings are still standing.
 Note 1. Much of this story was published in the 
Japanese-language newspaper Rocky Mountain Jiho (Denver, 
Colorado), 25 Jan. 1984. p. 4.
 Kenzaburo’s great grandfather was the fi rst president 
of Noda Shoyu K.K. (today’s Kikkoman). Shinzaburo Mogi 
was the latter’s brother.
 Note 2. The story was also written by Marilee Kreps in 
about 1984 under the title “Shoyu pride: Columbia City’s 
soy sauce factory one of many in the United States.” The 
name of the newspaper, which was published in Columbia 
City, Indiana, is not known–nor is the date or page. It states: 
“Until 1962 the company, located on Factory Avenue, was 
a thriving business in this town, and contrary to what some 
believe, it was [named] the ‘Shoyu Company,’ not the 
‘Show-You Company.’” The Oriental Shoyu Company was 
established in 1917 by Shinzo Ohki in Columbia City. The 
factory was closed in 1961.
 Note 3. On 7 Feb. 2005 Kenzaburo Mogi IV of 
Kikkoman, Japan, sent William Shurtleff a hand-drawn map 
showing the location of the four buildings that were part of 
the Oriental Show-You Company in Columbia City, Indiana. 
They were located between the railroad track and Factory 
Avenue, near Line street. Ken Mogi also sent photos which 
show: (1) The offi ce building. (2) The printing and boiler 
shop building. (3) The remains of the soy sauce plant, with 
hand-drawn arrows pointing the areas on the cement fl oor 
used for the moromi tank, koji making, and pressing. (4) 
Close-up of the cement base of the moromi tank. (5) Close-
up of the space on the cement fl oor, between the moromi 
tank and outside wall, where the heater was. (6) Close-up 
of the area used for pressing (assaku) the soy sauce from 
the moromi. (7) Mr. Esta Keirn standing in a grassy fi eld 
in front of the chow mein building, which once shared a 
wall with the soy sauce plant. (8) Granite tombstone of the 
founder, Shinzo Ohki (1883-1967) and his wife, Taka (1889-
1963). (9) Mr. Esta Keirn. Address: Kikkoman Marketing 
and Planning Inc., P.O. Box 784, San Francisco, California 
94101.

1304. 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 
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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 
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 
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benefi ts our lives.”
 Four sources are cited. Address: Rockville, Maryland.

1305. Fruin, W. Mark. 1984. History of Higeta Shoyu Co. 
4060 Amaranta Dr., Palo Alto, CA 94306. 4 p. May 15. 
Unpublished manuscript.
• Summary: Higeta shoyu is one of the oldest brands of 
soy sauce in Eastern Japan, tracing its history back to the 
Hamaguchi brothers who migrated at the beginning of the 
17th century from Hiromura in Wakayama prefecture (across 
the river from Yuasa, the birthplace of shoyu in Japan) to 
Choshi on the eastern tip of the Miura Peninsula, which 
curves around the top of Tokyo Bay. The Black Current, 
which runs northward from Wakayama to Choshi, carried 
the Hamaguchi brothers’ ships. They had the foresight to 
transport shoyu from its place of origin in western Japan to 
the newly opened vistas in the 17th century of Tokyo and the 
Kanto plain hinterland.
 Around 1615 the elder of the two Hamaguchi brothers 
established Hiroya, a food distribution company in Tokyo 
(then Edo), while the younger brother ventured into 
the manufacture of Yamasa shoyu. For the next several 
centuries, Yamasa was noted as a good but local shoyu, 
indistinguishable from other local brands except for the 
access to the Tokyo market, which it enjoyed through 
Hiroya.
 In 1914 the elder Hamaguchi joined with two other 
Choshi families, Tanaka Genba and Fukui Kichibei, to form 
the Higeta Shoyu Co. Ltd. Each family continued to produce 
their own brands of shoyu but around 1925 Higeta, which 
had been Tanaka Genba’s brand, became the sole company 
brand. An ambitious plan of expansion of expansion was 
drafted to leapfrog Higeta over Yamasa its local rival. But 
Higeta became overextended and in 1937 Kikkoman stepped 
in and purchased 80% of Higeta’s outstanding shares.
 As Higeta was brought into the fold of Kikkoman 
companies, the involvement of the original investors 
changed. Tanaka Genba gradually withdrew. The Fukui 
family remained active in the company until the 1970s, 
but then they too withdrew. Only the elder branch of the 
Hamaguchi has stayed with the fi rm throughout the postwar 
era, and they now constitute the fi rm’s top management 
and own some 30 percent of the company stock; the Mogi-
Takanashi families from Kikkoman control another 20 
percent (Kikkoman had to divest itself of Higeta during 
the economic deconcentration programs of the Allied 
Occupation of Japan); the wider Hamaguchi family claims 
another 20 percent, with the remaining shares widely 
scattered.
 Higeta differs noticeably from the other major shoyu 
companies in Japan. Most importantly, since 1966 it has 
relied entirely on Kikkoman for its marketing, concentrating 
its energies instead on manufacturing. This has saved 
Higeta the expense of trying to establish its name as a 

national brand. It spends less than 3 percent of its sales on 
advertising, and most of this is directed toward institutional 
sales, where Higeta is strong. It dominates the market for 
shoyu in noodle shops in Tokyo, for example, claiming 80 
percent of soba and udon shops. Overall, about 65 percent of 
sales go to such institutional customers and 35 percent of the 
home market.
 Because Higeta has relied on Kikkoman for its 
marketing since 1966, most of its line of minor products, 
like miso and sauce, have nearly disappeared through the 
lack of an independent marketing effort. In fact, 90 percent 
of its sales come from the sale of shoyu, and 90 percent of 
the shoyu it makes is koi-kuchi [koikuchi] or Eastern style 
shoyu. In short, Higeta is a single-product company.
 But the single-mindedness of Higeta is its strength. 
It leads Japan in shoyu production know-how. Higeta, for 
example, in cooperation with Hitachi Ltd. was the fi rst maker 
to automate the koji culturing step of production, reducing 
the labor force required for this stage from 250 to 30 people. 
Indeed, Higeta, because of these strengths, is the third largest 
maker in Japan with 7 percent of the total production, even 
though the Higeta brand is only the fourth largest selling 
shoyu in Japan. This difference is explained by the fact that 
Higeta’s production excellence is so well established than 
many fi rms buy fi ltered but unrefi ned shoyu from Higeta to 
brand as their own product.
 Higeta’s manufacturing superiority comes from the 
concentration of all of its production and brewing know-how 
in just one plant in Choshi since 1973. The highly effi cient 
design of this factory means that Higeta has the lowest 
operation costs of any company in the industry and even 
Kikkoman is not above buying shoyu from Higeta to sell as 
its own. Nevertheless, the lack of marketing muscle means 
that most Japanese only sample Higeta in their favorite 
noodle shops.
 Higeta is known among affi ciandos for its quality. This 
is derived from a combination of color, aroma, and taste 
which is unique among large mass producers of shoyu. 
Address: Palo Alto, California. Phone: 415-858-2226 or 327-
0857.

1306. Product Name:  Live Soy Sauce, Live Miso, Barley 
(Mugi) Miso, Hacho (Soybean) Miso, Chick Pea Miso, Pea 
Miso, Peanut Miso, White Miso.
Manufacturer’s Name:  Great Life Products.
Manufacturer’s Address:  P.O. Box 2546, Escondido, CA 
92025.
Date of Introduction:  1984 May.
Ingredients:  Chick peas, rice koji, natural sea salt, soybeans 
(optional).
Wt/Vol., Packaging, Price:  1 lb plastic bags.
How Stored:  Refrigerated preferably.
New Product–Documentation:  Great Life Products 
catalog. 1984. May. * Limited editions (aged six months and 
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over): Chick Pea Miso (chick peas, rice koji), Pea Miso (split 
peas, barley koji), Peanut miso (whole peanuts, barley koji), 
white miso (small navy beans, rice koji). * These misos sell 
out fast–Quantities are limited.
 Talk with Lino Stanchich. 2002. Sept. 11. See interview.

1307. Great Life Products. 1984. Great Life Products (Mail 
order catalog). P.O. Box 2546, Escondido, CA 92025. 4 p. 28 
cm.
• Summary: Dark blue ink on light gray paper. Describes 
and gives weights and prices for the following products: 
Muramoto seasalt (from the unpolluted Pacifi c Ocean of 
Baja, California). Umeboshi. Umeboshi juice (umezu, ume-
vinegar). Chiso condiment. Live soy sauce. Live miso. 
Barley (mugi) miso. Hacho (soybean) miso. * Limited 
editions (aged six months and over): Chick Pea Miso (chick 
peas, rice koji), Pea Miso (split peas, barley koji), Peanut 
miso (whole peanuts, barley koji), white miso (small navy 
beans, rice koji). * These misos sell out fast–Quantities are 
limited. Energy tea (Genkito). Address: P.O. Box 2546, 
Escondido, California 92025. Phone: (619) 743-6890.

1308. Watanabe, Tokuji; Kishi, Asako. 1984. Hama-nattô 
(Tera-nattô). In: Tokuji Watanabe and Asako Kishi. 1984. 
The Book of Soybeans: Nature’s Miracle Protein. New York, 
NY: Japan Publications. 191 p. See p. 75-76.
• Summary: To make Hama-natto: Ingredients: Selected 
soybeans, wheat, salt, and ginger. Soak soybeans in water at 
about 20ºC for 3-4 hours, then drain and steam for 5-6 hours. 
Allow to stand in the steaming vessel overnight [so that 
their color darkens]. When their temperature has fallen to 
less than 40ºC, mix soybeans with toasted and ground wheat 
(sometimes barley is used instead) and inoculate with koji 
starter (tane-koji). Mix well and distribute among shallow 
wooden koji boxes. Store these [typically in a koji incubation 
room] at from 30-35ºC for 50 hours, until beans are covered 
with a fragrant mold mycelium.
 Spread out beans and dry in the sun until a mixture that 
formerly contained 30-35% moisture contains only 20-25% 
moisture. [The color of the beans will also become still 
darker]. Place molded beans in a vat, just cover with brine 
(Baumé 15 degrees), cover with a pressing lid, weight the 
lid, and allow to stand for 6-12 months. (Sometimes soy 
sauce is used in place of brine).
 Spread the beans on clean lines in a clean place and dry 
once again in the sun. Finally mix with ginger that has been 
pickled in soy sauce.
 “Hamma-natto retains the shape of the original soybeans 
but is a lusterless blackish color.” It has a high salt content 
(about 10%) and a low water content (36-38%), and it keeps 
for a long time. Hama-nattô is a specialty of a city named 
Hamamatsu in Shizuoka prefecture, which is adjacent to 
Aichi prefecture; the latter is famous for its soybean miso 
[including Hatcho miso]. Clearly there is a close relationship 

between Hama-natto, a sort of salted soybean koji, and 
varieties of soybean miso.
 Note: This is the earliest English-language document 
seen (Nov. 2011) that uses the term “Tera-nattô” (or “tera-
natto”) to refer to fermented black soybeans. Address: 1. 
Kyoritsu Women’s Univ., Tokyo.

1309. 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.

1310. Product Name:  Koji.
Manufacturer’s Name:  Mountain Ark.
Manufacturer’s Address:  120 South East St., Fayetteville, 
AR 72701.
Date of Introduction:  1984 July.
New Product–Documentation:  Frank Head is the key man 
at Mountain Ark.

1311. Chico-San. 1984. Educational / Professional price list. 
Chico, California. 6 p. 28 cm. Plus cover later dated 15 Aug. 
1984 from Peter Milbury and Joel Wollner.
• Summary: “August 15, 1984. Dear Friends,
 “Please accept our Chico-San Educational/Professional 
price list. With it you can purchase the fi nest quality 
American and Japanese macrobiotic foods for your center, 
and at special low prices.
 “Since 1961, when Chico-San was founded as the 
fi rst macrobiotic food company in America, high quality 
and education have proceeded hand-in-hand. Inspired by 
the macrobiotic teachings of George and Lima Ohsawa, 
we have sought out and developed the very best products 
available. We have educated the American consumer in their 
benefi cial use. Chico-San product brochures, cookbooks 
and advertisements have exposed millions of Americans to 
macrobiotic foods, recipes and ideas.
 “The continuing work of Lima Ohsawa at the 
Macrobiotic Education Center (Tokyo CI) and at the 
Ohsawa Japan Company, provides us with the fi nest quality 
traditional foods. These products have been developed by 
George and Lima Ohsawa in close association with the very 
fi nest, small-scale food processers. They are used exclusively 
by Mrs. Ohsawa in the cooking classes and consultations 
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at the Tokyo center. It is her wish that we provide these 
products to you for your use in teaching and counseling. 
Chico-San domestic products offer the same high quality, 
macrobiotic tradition.
 “Please take a moment to look through our price list. 
Call us anytime if you have questions or to place an order. 
We feel that good food is more than a business, but the very 
basis of a happy, healthy life.
 “We thank you for allowing us to serve you.
 “Your friends at Chico-San
 “For information call: Peter Milbury at Chico-San or 
Joel Wollner at (501) 443-7216.
 Contents: Rice cakes. Domestic specialties: Golden 
rice nuggets, Yinnies taffy, Yinnies caramel, Yinnies syrup, 
Sesame salt [gomashio] (15:1 seeds salt ratio), organic rice 
cream (breakfast cereal), Kokkoh (breakfast cereal).
 Organic brown rice (California short grain, 25 lb bags, 
$13.25 each). Natural brown rice (short grain, not organic, 
50 lb bags, $12.00 each).
 Everything Natural brand jams and jellies (Sweetened 
with Chico-San Yinnies rice syrup, 6 fl avors in 10 oz jars).
 Macrobiotic quality: Discussion of what it means.
 “Informational Materials: Chico-San is involved in an 
effort to provide as much information on our products as 
possible. This listing of informational materials includes 
a variety of offerings, from detailed descriptions of each 
individual product, to colorful posters to attract attention 
and stimulate curiosity. All materials are available free, in 
appropriate quantities.
 “Fact Sheets: An extensive series covering all Chico-San 
products, describes ingredients, processing methods, and 
explains use. Includes picture of the product in its package, 
along with sizes/case-packs available, etc. Space for your 
imprint at the bottom or additional information on the back. 
Appropriate for mailing or handouts to students.
 “The Crackerbarrel: Our informative newsletter, 
featuring interesting articles on topics relating to Chico-
San products. Includes recipes, in-depth background on 
natural, traditional processing methods for making various 
foods imported from Japan, offers of free informational 
materials, human interest articles on the company and related 
subjects. Also designed to familiarize teachers and students 
with macrobiotic foods and concepts from an informative 
perspective.
 “The Chico-San Story: This is an interesting story 
reprinted from the April 1982 issue of the East West Journal. 
It traces the history and background of Chico-San, and 
touches on some of the company’s pioneering and innovative 
efforts over more than twenty years (3 p).
 “From Yesterday Comes Today’s Tamari: Explains 
the difference between Soy Sauce and Tamari, as well as 
giving a detailed explanation of how both products are made 
using natural, traditional methods. Alerts reader to common 
shortcuts and synthetic processing tricks to beware of (10 p).

 “The Yinnies Brand Syrup Cookbook” A nineteen page 
booklet of recipes and information on how-to-use Chico-San 
unique syrup sweetener.
 “Secrets of the Ohsawa Ceramic Cooking Pot: Explains 
why food tastes so good when cooked in the Ohsawa 
Ceramic Cooking Pot. Reprinted from Macromuse.
 “The Nine Day Wonder Trip, by Rabbi Michael 
Schick. The interesting story of how Chico-San’s imported 
macrobiotic foods are certifi ed as Kosher (K-Pareve).”
 Cracker snacks (Brown rice n’ peanut treats).
 Soy sauces and tamari soy sauces.
 Miso and miso products. Barley koji. Brown rice koji. 
White rice koji.
 Other fi ne condiments: Kuzu powder (wild, organic), 
organic salt plums, Rice malt vinegar, organic red ume 
vinegar, roasted sesame oil, tempura sesame oil, organic 
radish pickles (Yamaki daikon moromi), powdered nigari 
(for making tofu).
 Noodles, Japanese pasta: organic soba, organic udon, 
80% soba, mugwort soba.
 Herbal teas: Twig tea, three year. Twig tea, one year. Mu 
tea, Lotus root powder.
 Seaweeds: Sushi nori, nori, wakame, kombu, hijiki, 
arame.
 Hygiene: Dentie toothpowder, Dentie toothpaste, albi 
powder. Cooking accessories: Pots, knives, chopsticks, sushi 
mats, rice paddles, suribachi with surikogi, tawashi, bamboo 
tongs, soy sauce server [dispenser], salad press. Address: 
P.O. Box 810, 1264 Humboldt Ave., Chico, California 95927. 
Phone: 916-891-6271.

1312. Inamori, Kazuo; Miyauchi, K.; Uchida, K.; Yoshino, 
H. 1984. Shôyu moromi no hakkô biseibutsu ni kansuru 
kenkyû. I. Shôyu nyûsan-kin to kobo no sôgo sayo 
[Microorganisms involved in shoyu moromi fermentation. 
I. Interaction between Pediococcus halophilus and 
Saccharomyces rouxii]. Nippon Nogeikagaku Kaishi (J. of 
the Agricultural Chemical Society of Japan) 58(8):771-77. 
Aug. [20 ref. Jap; eng]
• Summary: The effect of oxygen supply, initial pH, and 
inoculum quantity on growth and fermentative ability 
of Pediococcus halophilus and Saccharomyces rouxii 
isolated from shoyu moromi (Japanese soy sauce mash) 
was studied. Also the interaction of the two organisms in 
static cultures under aerobic and anaerobic conditions was 
studied. The major medium used was shoyu koji extract. 
In mixed culture, at an initial pH of 6.0, growth and lactic 
acid production of P. halophilus was inhibited by S. rouxii 
under aerobic conditions; growth of S. rouxii and alcoholic 
fermentation was inhibited by P. halophilus under anaerobic 
conditions. At an initial pH of 5.6, growth of P. halophilus 
declined, regardless of aeration conditions. Similar results 
were obtained using shoyu moromi medium instead of koji 
extract medium. Results may be directly applied to moromi 
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fermentation during shoyu production. Address: Research 
Labs., Yamasa Shoyu Co., Choshi, Chiba-ken 288, Japan.

1313. 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.

1314. Nordquist, Ted. 1984. Re: New developments with 
tofu at Aros in Sweden. Letter to William Shurtleff at 
Soyfoods Center, Sept. 6. 1 p. Typed, with signature on 
letterhead.
• Summary: “We are all doing fi ne, which includes Tim and 
family as well an Anne-Marie, myself and our three children 
[the youngest is Mia, their 2-year-old daughter].
 “The company continues to expand, sales have doubled 
each year since we started in 1980. We now have steam 
injected cooking and pasteurization with a 30 day shelfl ife 
on all six products: Tofu (12% protein, made with nigari), 
tofu (8% protein, made with calcium sulfate), tofuburgers, 
tofulindstrom (red beets), Indian curry and marinated tofu. 
We will soon introduce tempeh, deep fried and marinated. 
We also plan to introduce a sandwich spread much like 
liverwurst in consistency before the end of this year.
 “We produce about 108 kg of tofu per hour now and 
between 1.5 and 2 tons of products per week. I will be 
attending the fi rst European Soyfoods Workshop, Sept. 27-28 
in Amsterdam...
 “Would you please write a short resume about your 
work so I can submit it to the right people for the Alternative 
Nobel Prize” [Right Livelihood award].
 Across the top of this handsome letterhead are three 
logos: (1) Left: Aros Sojaprodukter örsundsbro shows a 
little blue Viking with a horned helmet and big red heart. (2) 
Center: Aros. (3) Right: A Soyfoods Center, Sweden, with 
the California Soyfoods Center logo in all blue.
 Enclosed with the letter: (1) Eight-panel brochure of 
“What is tofu?” and tofu recipes. (2) Aros mail order catalog 
(1 sheet, 8½ x 12 inches, blue on beige, 3 panels each 
side), with 8 books, a tofu kit, nigari, tempeh starter, and 
koji for making miso or amazake. Address: President, Aros 
Sojaprodukter, Bergsvagen 1, S-190 63 Orsundsbro, Sweden. 

Phone: 0171-604 56.

1315. Lee, Taik-So; Chun, Myoung-Sook; Oh, Kyung-Hwan. 
1984. [Effect of kojis on the component of kochujang]. J. of 
the Korean Society of Food Science and Nutrition 13(3):238-
46. Sept. [26 ref. Kor; eng]
• Summary: “The objective of this experiment was to 
improve the quality of Kochujang and to shorten the 
aging time of it by using the Kojis of various Aspergillus 
strains. During the autumn season Kochujangs were 
mashed with koji of Aspergillus oryzae, Aspergillus 
kawachii and Aspergillus shirousamii... Thus it is presumed 
that Aspergillus shirousamii Koji can be used for the 
improvement of quality of Kochujang if a suitable method is 
applied to prevent the pH from decreasing.” Address: Dep. of 
Food Science, Seoul Woman’s Univ., Korea.

1316. Sung, Nak-Ju; Ji, Y.A.; Chung, S.Y. 1984. [Changes in 
nitrogenous compounds of soybean during chungkookjang 
koji fermentation]. Journal of the Korean Society of Food 
and Nutrition 13(3):275-84. Sept. [19 ref. Kor; eng]
• Summary: “In order to study the fl avor quality of 
Chungkookjang, the changes in nitrogenous compounds, 
nucleotides and their related compounds, free amino acids, 
amino acid composition and fatty acids were analysed during 
Chungkookjang Koji fermentation. Koji was prepared with 
Bacillus natto isolated from Japanese natto.
 “Insoluble nitrogenous was rapidly decreased, whereas 
PAA (peptide, amino, ammonia) nitrogen were slightly 
increased during the fermentation of Chungkookjang Koji. 
The content of extracted nitrogen and free amino acid 
nitrogen were rapidly increased until 48 hours fermentation 
of Chungkookjang Koji and then decreased.” Address: 1. 
Dep. of Food and Nutrition, Gyeongsang National Univ.

1317. Sung, Nak-Ju; Ji, Young-Ae; Chung, Seung-Yong. 
1984. [Changes in nitrogenous compounds of soybean during 
chungkookjang koji fermentation]. J. of the Korean Society 
of Food Science and Nutrition 13(3):275-84. Sept. [19 ref. 
Kor; eng]
• Summary: “Eight kinds of fatty acids were detected 
from raw soybeans, but 10 kinds of fatty acids from 
Chungkookjang Koji. Palmitic, oleic and linoleic acids 
were identifi ed as the major fatty acids of raw soybeans and 
Chungkookjang Koji, and amounts of these were estimated 
above 80% of the total fatty acids.” Address: Dep. of Food 
and Nutrition, Gyeonsang National Univ., Korea.

1318. Product Name:  Grainwave Amasake (Creamy 
Pudding-like Dessert, not a Drink) [Natural, Strawberry, 
Blueberry, Hazelnut], and Seitan.
Manufacturer’s Name:  Grainwave.
Manufacturer’s Address:  6726 West Coast Rd., Sooke, 
BC, V0S 1N0, Canada.  Phone: 604-642-4424.
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Date of Introduction:  1984 November.
Wt/Vol., Packaging, Price:  Originally in 175 gm yogurt 
cup. From 1987 in 1 lb stand-up vacuum pack pouch; Retails 
for $3.00 Canadian.
How Stored:  Refrigerated.
New Product–Documentation:  Letter from Frank Marrero/
Allen of Grainaissance. 1987. Dec. 21. Andy Cunningham 
started the amazake production in Vancouver, and is the 
key person now in Victoria. His primary infl uence was 
macrobiotic. He studied at the Kushi Institute/East West 
Center in London, England. He makes his own koji and 
makes a creamy pudding-like dessert, rather than a drink. For 
a long time he served amazake in yogurt cups (thick); now it 
is sold in aseptic pouches. He also makes mochi, seitan, and 
unyeasted bread.
 Talk with Andy Cunningham. 1988. Feb. 26. He is 
British and his wife Canadian. He knows of no one in 
Canada who made amazake before he did, nor anyone else 
who is making it now. He is in the process of selling the 
business, hopefully to Sooke Soy Foods in the same town of 
Sooke. His home is at 5654 Woodlands Rd., R.R. 1, Sooke, 
BC, V0S 1N0. Canada. He is burned out; hasn’t made any 
money and worked long hours. Never had the money to 
invest to make the process effi cient. His average sales are 
now 360 lb (43.6 gallons) a week. Good weeks are twice 
that.
 Note: This is the earliest known commercial seitan or 
amazake made in Canada or in British Columbia.

1319. Macrobiotic Wholesale Co. (The). 1984. Catalog and 
price list [Mail order]. 92 McIntosh Road, Asheville, NC 
28806. 63 p. 28 cm.
• Summary: The catalog, effective 15 Oct. 1984, contains 
450 new products from 15 new vendors, plus 73 new books. 
The president of the company is Don DeBona. Soy-related 
products include miso, shoyu, tamari, nigari, kinako, natto 
and koji spores, black soy beans, tekka, Ah Soy soy drink 
(soymilk), and amasake.
 One of the many suppliers is The Mitoku Co. Ltd., 
which “was founded in Tokyo [Japan] in 1968 by Mr. 
Kazama at the express behest of Michio and Aveline Kushi. 
In fact, the company was named after MI-chio and TO-moko 
(Aveline’s real name; Aveline was given her name by George 
Ohsawa) KU-shi.” Address: Asheville, North Carolina. 
Phone: 800/438-4730 or 704/655-1056.

1320. Product Name:  Amazake, Koji, and Koji Ice Cream.
Manufacturer’s Name:  Unicorn Village.
Manufacturer’s Address:  332 E. 7th St., Tucson, AZ 
85705.
Date of Introduction:  1984 December.
How Stored:  Frozen.
New Product–Documentation:  Talk with Calli Fiedler. 
1984. Dec. 3. He now makes Amazake, Koji, and Koji Ice 

Cream at Unicorn Village.

1321. 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 
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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 
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 
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Regional Research Center, Peoria, Illinois.

1322. 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 
(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 
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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 
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.

1323. Hesseltine, C.W. 1984. Fermented foods in the Orient 
with emphasis on soy sauce (Continued–Document part 
III). Nihon Shoyu Kenkyujo Zasshi (J. of Japan Soy Sauce 
Research Inst.) 10(3):69-92. [39 ref. Eng; Jap]
• Summary: (Continued): “MacDonald and Dueck (1976), 
evaluated the effect of shoyu fed at high levels over a 
long period of time. Of the 100 rats involved, 50 had been 
subjected to fundusectomy, an operation in which the 
parietal cell area of the stomach is removed; this procedure 
reportedly increases susceptibility of the animals to gastric 
cancer.
 “The rats were fed standard laboratory diet to which 50 
ml of shoyu was added per 100 g meal per day.
 “The results showed that 15 intact rats receiving shoyu 
were healthy at 33 months compared to only 7 of the 
intact controls. Of the 45 rats operated upon, breast tumors 
developed in 10 control rats; but none developed in those 
receiving shoyu. The authors concluded that shoyu did not 
appear to be a carcinogen; its prolonged use did not impair 
health or longevity. The authors state ‘The longest lived, 
most active, and apparently most healthy rats were those 
with an intact stomach that were fed shoyu.’
 “Safety of the Fermentation Substrates: In considering 
the safety of shoyu four aspects need to be considered. 
The fi rst deals with the safety surveys of shoyu already 
reviewed above. The second covers the ingredients used in 
the fermentation, namely roasted wheat, soybeans, and salt. 
The third involves the fermentation and the microorganisms, 
and the fourth is concerned with the safety of the fi nished 
product.
 “The fi nished shoyu either has been pasteurized or a 
preservative has been added. The product has its own built-in 
protection, such as high salt and low pH. This aspect will not 
be considered further.
 “However, wheat and soybeans are potential sources of 
mycotoxins produced either in the fi eld or in storage before 
koji making. To these two commodities may be added rice, 
which is used in making miso koji.
 “Several papers cover the subject of the safety of the 
ingredients to be fermented. Wheat was surveyed in the 
U.S., where we collected 531 commercial samples at random 
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representing all grades, including 100 samples from the 
poorest wheat grade (Shotwell et al. 1969a). Of all these 
wheat samples, only 2 samples found in the poorest grade 
(never used in human food) contained afl atoxin, and these 
assayed only 7 ppb of afl atoxin B-1 and 2 ppb of afl atoxin 
G-1. These levels are far below the FDA’s guideline of 20 
ppb.
 “When the two positive samples were tested in the 
duckling test for afl atoxin, the results were inconclusive.
 “This past year we examined a number of wheat samples 
from Kansas and Nebraska, and we detected 26 wheat 
samples on which Aspergillus fl avus had grown (unpublished 
work). However, assay of these wheat samples for afl atoxin 
were all negative and, in fact, the six A. fl avus strains isolated 
failed to produce afl atoxin even when grown under ideal 
conditions. This wheat had grown under very humid wet 
conditions not at all typical of normal growing conditions 
encountered in the U.S. wheat belt.
 “In our earliest work in 1966 (Hesseltine et al.), we 
evaluated wheat, rice, and soybeans as substrates for 
production of afl atoxin. The following Slide 6 shows 
the results. The assay data is in micrograms of afl atoxin 
produced per gram of substrate.
 “It is obvious that wheat, if inoculated with good 
strains of Aspergillus fl avus, can generate a large yield of 
afl atoxin. However, it should be noted that the soybean is a 
poor substrate for afl atoxin production even under the best 
production conditions known. It is also evident that rice is 
the best substrate for afl atoxin production. Other studies 
show rice to produce more afl atoxin than either peanuts 
or sorghum. In fact, most of the afl atoxin produced for 
laboratory studies is produced from rice.
 “The question can be raised as to other mycotoxins in 
wheat and soybeans. In a study of wheat from the eastern 
part of the U.S., where more moist conditions exist, 102 
samples of wheat were collected and assayed for afl atoxin, 
ochratoxin and zearalenone (Shotwell et al. 1977). No 
ochratoxin or afl atoxin was detected in wheat. However, 
zearalenone (not a carcinogen but affects reproduction in 
animals) was found in 19 of 42 samples of wheat from 
Virginia. Half of these samples had been collected because 
they were moldy. The levels were 0.36-11.05 ppm
 “On the other hand, in the above survey 180 samples of 
soybeans from Virginia, Illinois, Iowa, Minnesota, Nebraska, 
Alabama, Arkansas and Texas showed no afl atoxin, 
zearalenone, or ochratoxin to be present.
 “Earlier we had surveyed 866 soybean samples from 
all grades from 2 different crop years for the presence of 
afl atoxin (Shotwell et al. 1969b). Only 2 samples contained 
afl atoxin by thin-layer chromatography and the duckling test. 
These 2 samples were in the lowest grade and assayed 10 
ppb and 7 ppb B-1 and 0 ppb and 4 ppb of G-1. These were 
well below FDA guidelines, which are still used in the U.S.
 “Recently we made a study in Virginia, in which we 

had about 100 samples of wheat collected on each of 5 
successive years (1976-1980) from trucks delivering grain 
to elevators. These samples were analyzed for afl atoxin, 
zearalenone and ochratoxin A (Shotwell and Hesseltine 
1983).
 “In no year was any wheat found to be contaminated 
with any of these mycotoxins. This is in contrast with corn, 
where each year about 25% of the corn samples contained 
afl atoxin.
 “The state of Virginia was selected for the 5-year survey 
because the weather is often rainy and humid, and afl atoxin 
was known to be present in corn. Corn and wheat are both 
produced in quantity in that state, and climatic conditions 
vary a great deal from one part of the state to another.
 “The one reference to afl atoxin being found in soybeans 
is a paper by Bean et al. 1972. These soybeans were grown 
in 1971 in Maryland, which had an above average rainfall 
during late summer and fall. The 28 samples were heavily 
molded in the fi eld, and afl atoxin was found in 14 samples. 
Certainly, these samples would not have been used in food. 
Later study by FDA showed these samples did not contain 
afl atoxin.
 “On the other hand, Howell (1970) reported that of 
1232 samples of soybeans his laboratory had examined, 
only 11 contained Aspergillus fl avus, but the samples were 
not assayed for afl atoxin. In a second study during 1965 and 
1966, 3100 samples were examined but no A. fl avus was 
isolated. Howell, who is a soybean expert, suggests that 
soybeans are safe from mycotoxins because (Slide 9):
 “1. Leaves of the soybean are shed prior to maturity so 
the pod are exposed to the sun.
 “2. Maturation occurs rapidly. The moisture level falls 
from 65% to less than 20% in as short as 3 days.
 “3. At harvest the moisture level is below where mold 
growth occurs (12%).
 “4. The soybean may contain a mold inhibitor. We have 
demonstrated this in the case of Rhizopus.
 “5. The seeds are enclosed in a protective pod until 
harvested and the seed coat is hard and tight about the seed. 
(end of Slide 9).
 “The fi nal paper deals with a laboratory study of 16 
soybean varieties, which were cracked, sterilized, and 
inoculated individually with 5 different afl atoxin-producing 
strains of A. fl avus and A. parasiticus (Shotwell et al. 1978). 
Afl atoxin appeared under these ideal conditions (using the 
best afl atoxin strains available). The amount of toxin formed 
depended on the soybean variety and the mold strain used. 
The average levels of afl atoxin were greatly below that 
encountered with other commodities.
 “For example, rice gave 467 mg/g as compared to the 
average of 16 soybean varieties of 56 μg/g. We can conclude 
that the wheat and soybeans used in making shoyu are free of 
toxins.
 “Although rice is not used in shoyu manufacture, it 
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is the commodity used in the production of koji for miso. 
The surveys of rice for toxins indicates it is a very clean 
commodity. This is because rice is a crop usually raised for 
food and hence it is more carefully harvested and stored” 
(Continued). Address: Northern Regional Research Center, 
Peoria, Illinois.

1324. Hesseltine, C.W. 1984. Fermented foods in the Orient 
with emphasis on soy sauce (Continued–Document part 
IV). Nihon Shoyu Kenkyujo Zasshi (J. of Japan Soy Sauce 
Research Inst.) 10(3):69-92. [39 ref. Eng; Jap]
• Summary: (Continued): “Only papers on the safeness of 
rice will be mentioned. Matsuura et al. (1970) collected 46 
samples of Japanese domestic rice and 11 of imported rice, 
along with 28 samples of miso koji. They reported that no 
afl atoxin was found in any of these samples.
 “Schroeder (1970) surveyed American rice for toxins, 
stating that studies showed rice was an excellent substrate 
for production of A. fl avus. In fact, at our laboratory, rice is 
the substrate of choice for producing quantities of afl atoxin. 
Schroeder notes that Aspergillus fl avus spores, are often 
associated with rice. He found A. fl avus-infected rice from 
the 5 major producing states in the U.S., but not all the 
isolates were afl atoxin producers. He did not report any rice 
to contain afl atoxin, but he made the point that the effi cient 
systems of drying, conditioning, and storing prevent the 
production of afl atoxin.
 “Stoloff (1977) of the FDA reported that an examination 
of 170 rice samples showed only 1 positive for afl atoxin, and 
even this sample contained only 5 μg/kg.
 “Rice like soybeans seems to be a very safe substrate.
 “On the other hand, Lucas et al. (1971) reported on the 
mycotoxin contamination of rice in Vietnam. A total of 139 
samples of rice were obtained from markets and storage 
areas around Saigon. They found 31% to be positive, with 
the higher percentage in the cheaper grades of rice; however, 
the levels were not determined. Only the samples with 
afl atoxin over 20 ppb were recorded, since a minicolumn was 
used.
 “The Fermentation and the Microorganisms: The 
production of soy sauce is a very large industry. For 
instance, a recent paper by Dai (1983) states that the daily 
consumption of shoyu in China is 15-20 ml per person per 
day, or an amount of 5.4 liters per person per year. If one 
assumes a modest population fi gure of China of 900,000,000 
people then about 4,860,000,000 liters of shoyu are 
consumed each year.
 “The possible hazards from bacterial food poisoning are 
practically nil in shoyu and miso. For example, Clostridium 
botulinum grows in an anaerobic condition to produce 
toxin. This bacterium cannot produce toxin below pH 4.8. 
This sensitivity to acid environments increases as salt 
is added. Thus with 6.5% NaCl, the pH must be neutral 
to form the botulin toxin. Figures I have seen for shoyu 

indicate a content of 17-18% NaCl and a pH of 4.7 to 4.8, 
thus excluding any possibility of toxin formation. Even if 
the NaCl is reduced by half, no problems can develop; for 
example, in the new low-salt shoyu now on the market.
 “We therefore must consider the problem of 
microorganisms, because Aspergillus oryzae and A. sojae 
are closely related to Aspergillus fl avus and Aspergillus 
parasiticus. All of these cultures have a greenish colony 
color and are very much alike in their growth characteristics 
and morphology. The latter two species, A. fl avus and 
A. parasiticus, produce a group of closely related toxins 
known as the afl atoxins. These compounds are carcinogenic, 
mutagenic, and teratogenic. That is, they can cause cancer, 
produce mutations, and cause abnormalities in fetuses of 
experimental animals and presumably of man.
 “The question is now asked concerning fermented foods, 
‘If the A. oryzae and A. fl avus species are so closely alike, 
why have the afl atoxins not been a problem?’ Several factors 
account for this:
 “1. Any chance spores of A. fl avus that might get into the 
koji would be overwhelmed by the huge A. oryzae inoculum.
 “2. Recently Wicklow (1983a) in my laboratory 
has studied the conidial germination rate of wild and 
domesticated yellow-green aspergilli. Five strains of each 
species were used in the study. He discovered that the 
conidia of domesticated A. oryzae and A. sojae strains 
germinated approximately 3 hours faster than wild strains of 
A. fl avus and A. parasiticus.
 “A summary of this germination data is shown in Slide 
10. This data is the average germination time of 5 strains of 
each species.
 “Wicklow believes (1983b) that A. oryzae and A. sojae 
do not exist in nature but are actually selected strains of 
A. fl avus and A. parasiticus, which have lost their toxin-
producing ability and become adapted to use in koji. 
Besides losing their ability to produce afl atoxins, they have 
had growth and morphological changes. Hence, they have 
been selected for rapid conidial germination. In a 2-day 
fermentation of koji, a 3-hour jump over A. fl avus would be a 
great advantage in producing mycelium.
 “3. The process for making koji typically requires 
48 to 72 hours (Yokotsuka 1981). On the other hand, not 
much afl atoxin is formed in 48 hours in rice under optimum 
conditions of temperature, heavy inoculum, and aeration; 
afl atoxin formation peaks at 5 days. A chance contamination 
of a few spores of a toxigenic A. fl avus strain would take 
much longer to produce any appreciable amount of toxin 
(Shotwell et al. 1966).
 “4. In the preparation of koji, the substrate is sterilized 
so that the natural inoculum which might be in either the 
wheat or the soybeans would be killed. Thus, the only source 
of the afl atoxin molds would be either in the rooms where 
koji is made or from the air.
 “5. The afl atoxin-producing aspergilli cannot grow under 
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the anaerobic conditions found in the fermenting tanks.
 “In a general paper, Wang and Hesseltine (1981) 
discussed the following factors contributing to the safety of 
fermented foods:
 “1. Cleaning, soaking, and cooking of the substrate prior 
to fermentation. This removes and kills all microorganisms.
 “2. Use of salt, which eliminates food-poisoning 
bacteria.
 “3. Formation of acids in the fermentation.
 “4. Some microorganisms, such as Rhizopus, produce 
antibiotic factors.
 “5. Alcohol may be produced during the fermentation.
 “6. There may be low surface moisture on solid-
substrate fermentations, which excludes growth of bacteria.
 “7. Some fungi, such as Rhizopus and Neurospora, 
destroy afl atoxin during fermentation.
 “8. All or part of these factors are working towards 
destroying bacteria and undesirable molds. Thus a 
combination of low pH, alcohol and salt together are 
effective in eliminating most bacteria, including all the food-
poisoning and infectious bacteria.
 “Care must be used in judging reports of toxin 
production by strains of Aspergillus oryzae. For example, 
El-Hag and Morse (1976) reported that Aspergillus oryzae 
NRRL 1983 used in China for shoyu production produced 
large amounts of afl atoxins.
 “When this strain from their investigation was examined 
by Fennel (1976), it was found to have been contaminated 
(probably by mites) by another species, A. parasiticus, 
which is a good afl atoxin producer. In our laboratory, NRRL 
1988 does not produce any afl atoxin under any condition. 
Two other reports on the same problem support Fennell’s 
observations.
 “Finally, I would like to mention that there is a possible 
problem with shoyu; this is the high sodium chloride content. 
Recently there has been much alarm about salt in our diet 
from any source. Salt is believed to be a negative factor in 
circulatory diseases, and therefore our sodium intake should 
be reduced.
 “It is encouraging to see that methods have been 
developed in the manufacture of shoyu to reduce the salt 
level without affecting its wonderful fl avor.
 “Conclusions: I would like to summarize the evidence 
for the safety of shoyu and other fermented foods.
 “1. The ingredients for shoyu, wheat and soybeans, are 
devoid of toxins. Soybeans seem to have great resistance to 
afl atoxin formation. This means these are safe commodities 
as received at the shoyu plant.
 “2. The koji molds have been extensively investigated 
under koji production conditions and none are toxin 
producers. Only tested strains should be used in production.
 “3. The short time it takes to produce koji would nearly 
exclude the growth and afl atoxin production by chance 
contamination of A. fl avus.

 “4. Such a large amount of inoculum of the koji molds is 
used, that other mold contaminants could not compete.
 “5. The koji mold spores germinate much faster than 
those of the toxin-producing fungi.
 “6. Because of the salt, the low pH, and the anaerobic 
condition, bacterial poisoning does not occur.
 “7. Many surveys of shoyu and miso show the absence 
of toxins.
 “8. The negative reports on A. oryzae-producing 
mycotoxins can be discredited.
 “9. The same points made above on the safety of shoyu 
apply to miso and tempeh.
 “I have tried to present the evidence for the safety 
of shoyu as well as the unfavorable information. The 
overwhelming evidence conclusively supports the thesis that 
shoyu and miso are safe foods.
 “May I again thank all of you for your kindness in 
inviting me to talk to you and for your efforts in making the 
Rising Sun Award possible.
 Note 1. The Order of the Rising Sun (Kyokujitsu-
shô) is a Japanese order, established in 1875 by Emperor 
Meiji of Japan. The order is awarded to those who have 
made distinguished achievements in the following fi elds: 
international relations, promotion of Japanese culture, 
advancements in their fi eld, development in welfare or 
preservation of the environment. There are 8 classes of the 
award.
 Note 2. On 25 Nov. 1983 Dr. Clifford W. Hesseltine of 
the USDA’s Northern Regional Research Center (NRRC, 
Peoria, Illinois) received the award of the Third Class of 
the Order of the Rising Sun from the Emperor of Japan in 
recognition of the meritorious services he has rendered: 
proving the safety of Japan’s traditional fermented foods, 
training Japanese scientists, and promoting technical 
cooperation in the fi eld of food fermentation between 
the United States and Japan. Address: Northern Regional 
Research Center, Peoria, Illinois.

1325. Product Name:  Koji.
Manufacturer’s Name:  Miso Producoes (Miso 
Productions).
Manufacturer’s Address:  Rua de Douro, rf 92, Rebelva 
2775.  Phone: 247 50 60.
Date of Introduction:  1984.
New Product–Documentation:  Contents: Rice. Weight: 
500 gm.
 Note: The language of this Koji label is Portuguese. The 
date of introduction is a guess.

1326. Miyako Oriental Foods, Inc. 1984. Cold Mountain 
Miso: Experience in new fl avor. Natural protein from 
soybeans with exciting recipes (Leafl et). Baldwin Park, 
California. 4 panels each side. Each panel: 22 x 9 cm.
• Summary:  The front two panels of this full color, glossy 
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leafl et show containers of the three types of Cold Mountain 
Miso and Cold Mountain Koji resting on a wooden cutting 
board and a bed of soybeans. In the background are many 
colorful vegetables. On the inside four panels are color 
photos of the four products, a description of miso as “A 
living work of art,” fi ve nutritional features of miso, and a 
discussion of how these products are made in America. On 

the back two panels are four recipes for using Cold Mountain 
Miso. “For many more delicious recipes, see The Book of 
Miso, by William Shurtleff and Akiko Aoyagi.” Address: 
Baldwin Park, California 91706.

1327. Bloodroot Collective; Beaven, Betsey; Furie, Noel; 
Miriam, Selma. 1984. The second seasonal political palate: 
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A feminist vegetarian cookbook. Bridgeport, Connecticut: 
Sanguinara Publishing. xli + 242 p. Illust. Index. 23 cm. [35 
ref]
• Summary: An excellent book and cookbook with a crystal 
clear explanation of why feminists should also be ethical 
vegetarians. The “Prefatory material” includes sections 
on “Feminism in the eighties,” “Ethical vegetarianism,” 
“Soyfoods,” and “On collectivity and work.”
 The glossary includes brown rice, hoisin, koji, queso 
blanco, shiro miso, shoyu (the correct name for tamari), 
tahini, and tofu.
 The index contains 27 entries for tofu, 19 for miso, 10 
for tempeh, 4 for soymilk, and 1 each for okara and soysage. 
Address: 85 Ferris St., Bridgeport, Connecticut 06605. 
Phone: 203-576-9168.

1328. GEM Cultures. 1984. Food cultures from around the 
world / and more [Mail order catalog]. 30301 Sherwood Rd., 
Fort Bragg, CA 95437. 4 p. [4 ref]
• Summary: Contents: 1. Powdered cultures for soycrafters: 
Powdered starter cultures for tempeh, miso, amazake, shoyu, 
and tamari. In home and commercial sizes. Rice koji. 2. Koji 
starter kits. 2. Fresh self-renewing cultures: Viili starter, 
sourdough starter, kefi r grains, natto starter, living tempeh 
starter. 3. Coagulants for tofu making (nigari, Terra Alba 
calcium sulfate in 1 lb or 5 lb bags).
 4. Some helpful books. 5. Sea vegetables from the 
Mendocino Sea Vegetable Co. Our purpose. How to order. 
Address: Fort Bragg, California. Phone: 707-964-2922.

1329. Kagaku Gijutsu-cho, Shigen Chosa-kai (Science & 
Technology Bureau). 1984. Shitei shokuhin seibun hyô 
[Standard tables of food composition in Japan. 4th ed.]. 
Tokyo. 370 p. Introduction by R. Kagawa, Joshi Eiyo 
Daigaku. 28 cm. [Jap; Eng]
• Summary: Pages 76-80 gives a nutritional analysis of the 
following Japanese soyfoods: Soybeans: whole domestic 
(dry, or boiled), USA whole dry, Chinese whole dry. Green 
immature: raw, or boiled. Soybean sprouts: raw, or boiled. 
Defatted soybeans: whole, or dehulled. Kinako (roasted, 
ground soybeans). Budô-mame. Tofu: regular (momen), 
silken (kinugoshi), soft, packed, Okinawa tofu, grilled (yaki-
dofu), nama-agé (deep-fried tofu cutlets), abura-agé (deep-
fried tofu pouches), ganmodoki, kori-dofu, Tofu chikuwa 
(steamed, or roasted). Natto: Itohiki natto, goto-natto, tera-
natto (fermented black soybeans). Miso: Rice koji miso (ama 
miso, light yellow miso, dark yellow miso), barley koji miso, 
soybean koji miso, dried miso, kinzanji miso, hishio miso. 
Okara. Soymilk: regular, reconstituted, soft drinks. Yuba: 
Fresh, or dried.
 Page 254 gives the amino acid composition of soybeans, 
tofu, dried frozen tofu, yuba, okara, natto, and 3 types of 
miso. Address: Japan.

1330. 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.

1331. Samson, Robert A.; Hoekstra, E.S.; Oorschot, C.A.N. 
eds. 1984. Introduction to food-borne fungi. 2nd ed. Baarn, 
Netherlands: Centraalbureau voor Schimmelcultures. 248 p. 
Index. 30 cm. [164* ref]
• Summary: Contents: Introduction. 1. Identifi cation: 
Zygomycetes, Ascomycetes (Aspergillus), Deuteromycetes 
(Monascus, Mucor, Rhizopus), Yeasts, References. 2. 
The detection and quantifi cation of fungi in food, by B.J. 
Hartog. 3. Fungal growth on foodstuffs related to mycotoxin 
contamination, by M.D. Northolt & P.S.S. Soentoro. 4. 
Mycotoxins, sampling and chemical detection, by H.P. Van 
Egmond. 5. Heat resistance of yeast cells and fungal spores, 
by W.I. Baggerman. 6. Food preservatives, by E. De Boer. 
7. Fermentation of foods by moulds, by Ko Swan Djien. 
Appendix. Glossary of used mycological terms. Special 
literature on food mycology. Index of the taxa described 
in chapter 1. In the Identifi cation chapter, details and good 
illustrations (line drawings) and photos are given for the 
genera of molds used with soyfoods mentioned above. 
Address: Netherlands.

1332. So, Yan-kit. 1984. Yan-kit’s classic Chinese cookbook. 
London: Dorling Kindersley Ltd., London. 240 p. Illust. 
(color photos). Index. 24 cm. [1 ref]
• Summary: This is a remarkable Chinese cookbook. 
Although the text of this book was copyrighted in 1984, the 
photographs, layout and design have been updated to 1993. 
For a summary, see the 1993 edition. Address: England.

1333. Wood, B.J.B. 1984. Progress in soy sauce and related 
fermentations. Progress in Industrial Microbiology 19:373-
409. M.E. Bushell, ed. Modern Applications for Traditional 
Biotechnologies. [100 ref]
• Summary: Contents: Introduction. Soy sauce: Introduction, 
raw materials and koji, the unami taste, defatted soybean 
meal, microbiological considerations, moromi stage of 
fermentation, refi ning of and properties of shoyu, patents, 
work with Japan. Miso. Tempeh. Conclusions.
 Tables show: (1) Glossary of terms used in soy sauce 
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and similar fermentations: Koji, miso (hatcho, mame, 
mugi, genmai, kome), moromi, shoyu (koikuchi, usukuchi, 
tamari, shiro, saishikomi), tamari, teriyaki. (2) Recently 
published national standards for soy sauce, miso, etc. (cites 
8 standards, 5 from Taiwan and 1 each from Thailand, 
Malaysia and USA). (3) Recent patents relating to shoyu 
and miso production and processing: Japanese 1980 shoyu 
(13 patents), Japanese 1981 shoyu (11), USA 1979 (2), 
USA 1980 (2), Japanese 1979-1981 miso (8), USA tempeh 
1979-1980 (3 patents). (4) Japanese journal titles and their 
English translations (11 journal frequently cited in FSTA–
Food Science and Technology Abstracts). Address: Applied 
Microbiology Div., Dep. of Bioscience and Biotechnol, Univ. 
of Strathclyde, Glasgow, G1 1XW, Scotland.

1334. Product Name:  Lima Brown Rice Koji.
Manufacturer’s Name:  Chico-San, Inc. (Importer). Made 
in Japan.
Manufacturer’s Address:  P.O. Box 1004, Chico, CA 
95927.
Date of Introduction:  1984?
Ingredients:  Dried fermented brown rice with koji 
(Aspergillus oryzae).
Wt/Vol., Packaging, Price:  17.6 oz (500 gm) plastic bag.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Label for Barley Rice Koji 
for Making Miso and Amasake. 1984. Collected by Lorenz 
Schaller of California. 4 by 5 inches. Orange and brown on 

beige. “Imported from Ohsawa Japan by Chico-San.”

1335. 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.

1336. Nissenbaum, Robert. 1985. Rice Dream (Interview). 
SoyaScan Notes. Jan. 31. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: In June 1984 Robert launched Rice Dream, a 
non-dairy ice cream based on amazake made from koji in the 
traditional way. Rice Dream was his idea and he developed 
the product. He was working at the time with partner David 
Carlson, who liked the hands-on craftsmanship. Carlson is 
presently an inactive partner in the business, but he still owns 
stock. They were working with Chico-San, from whom they 
were buying rice and Yinnies rice syrup. They agreed to do 
a joint venture to make amazake and rice syrup at the same 
new plant in California. So Chico-San moved the rice syrup 
out of their plant and into the new plant.
 Robert is now having the Rice Dream made at Peninsula 
Creamery in Palo Alto, but he still lives in Fayetteville. 
Working with a photographer and typesetter, he recently 
developed a new color leafl et. Rice Dream will be in 
Berkeley, distributed by Rock Island, in 2 weeks. The price 
is higher than Ice Bean and a little lower than Tofutti [both 
soy ice creams]. The only soy in the product is the lecithin. 
Imagine Foods no longer makes any soyfoods. Rice Dream 
has 16 distributors nationwide. They presently sell only hard 
pack Rice Dream but will soon develop a liquid mix. They 
buy koji from Miyako Oriental Foods in Los Angeles. They 
used to make it themselves and plan to do so again later. The 
product originally contained no added oil. Now they add 
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a little saffl ower oil to the thick amazake to avoid iciness 
and get it to pack well in cartons. Address: Executive Vice 
President, Director of Product Development, Imagine Foods 
Inc., P.O. Box 1702, Fayetteville, Arkansas 72702. Phone: 
501-443-7216.

1337. 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.

1338. Kim, Yong Kook; Roh, J.K. 1985. [Detection of 
afl atoxins in soybean food by HPLC]. Korean J. of Food 
Science and Technology. 17(4):295-303. Jan. [24 ref. Kor; 
eng]
• Summary: “HPLC was used in determining amount of 
afl atoxins in the commercially manufactured soybean food 
and home-made Meju. Afl atoxin producing abilities of 
strains used in the industrially fermented soybean food were 
also studied with the HPLC technique. Although afl atoxin-
like substances were detected in a few samples on TLC, 
they were not identifi ed with the HPLC retention times of 
standard afl atoxins. The commercial fungal strains used in 
Korea had no afl atoxin producing abilities.” Address: Korea 
Research Inst. of Bioscience and Biotechnology (KRIBB).

1339. Saito, Akio. 1985. Daizu bunka-shi nenpyô 
[Chronology of soybeans, 122 B.C. to 1984]. Daizu Geppo 
(Soybean Monthly News). Jan. p. 12-16; Feb. p. 10-18. 28 
cm. [Jap; eng+]
• Summary: This very interesting, well-researched, and 
detailed chronology, which is full of new information, 
focuses on the development of soybeans and soyfoods in 

Japan. We have divided the contents of the chronology into 9 
separate records; the date of each corresponds to the last year 
in that part of the chronology: 1292, 1599, 1699, 1868, 1899, 
1926, 1949, 1969, and 1984. Address: Norin Suisansho, 
Tokei Johobu, Norin Tokeika Kacho Hosa.

1340. 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.

1341. NHK of Japan. 1985. Tôfuyô [Tofuyo, Okinawan 
fermented tofu]. Television broadcast / documentary. Friday, 
March 8. [Jap; eng+]
• Summary: A person from NHK went to Okinawa on 19 
Feb. 1985 and visited the market located in Makishi, near the 
center of Naha city. It was on the last day of the year, the day 
before New Year’s day (o-misoka), as celebrated according 
to the ancient lunar calendar. The market was very crowded 
since many Okinawans still use the lunar calendar.
 Cakes of Okinawan tofu are large and very fi rm. Tofu is 
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called rikuni agatta o-tofu, which means “tofu landed on a 
shore.”
 There are about 300 shops in the market but only one 
shop, Saburô-ya, that sells tofuyo and only about 10% of 
the customers buy tofuyo. It is sold in a box. Its color is a 
pretty red. Red koji (aka-koji, beni-koji) is used to make it. 
It is very diffi cult and time consuming to make at home. 
Tofuyo is not the most popular food in Okinawa among 
regular people. In the old days, the royal family treasured it 
as a special delicacy (chinmi) that was largely reserved for 
them. During the Okinawa dynasty, the royal family lived in 
the city Shuri, which is today a district in the highlands of 
Naha, at the southern part of Okinawa island. It was formerly 
a separate city unto itself and the royal capital of the Ryukyu 
Kingdom, the site of Shuri Castle. It is believed that the idea 
for tofuyo came from Chinese fermented tofu. It is diffi cult 
to make good tofuyo, and the ageing process takes 3-4 
months. Today there are very few people who can still make 
tofuyo–even in Shuri.

1342. Kyo no Ryori (Today’s Food, NHK). 1985. Tôfuyô 
[Tofuyo, Okinawan fermented tofu]. March. p. 84-85. Based 
on an NHK-TV documentary on tofu-yo, broadcast Friday, 
March 8. [Jap; eng+]
• Summary: Tofuyo. Even if you can imagine, from its 
name, that it is a food made from tofu, very few people 
know what tofuyo is. It tastes like a cheese and there is a 
similar product in China named funyu [fermented tofu]. It 
is a special delicacy in Okinawa, made from tofu which 
is fermented in red rice koji and awamori (millet brandy). 
However tofu made in Okinawa is fi rmer (it contains less 
water) than regular tofu (momen-goshi) made in Japan. And 
each cake of tofu is large, weighing about 900 gm. Also 
the method of selling the tofu is a little different; it is not 
immersed in water but a large piece (containing about 5 
cakes) is placed on a wooden cutting board and covered with 
a kitchen cloth (fukin). The tofu seller cuts each cake of tofu 
according to the customer’s desire.
 Tofu is essential, as is pork, in the diet and food culture 
of Okinawans. The most popular dish prepared at home in 
Okinawa is chanpurû [champuru] which means “something 
mixed.” It is made from tofu and seasonal vegetables stir 
fried (or sautéed) together, often with a little meat or fi sh. 
Tofuyo, by contrast, is a delicacy most suited for drinking 
with saké.
 Photos show: (1) The inside of a Okinawan shop 
that makes the island’s most popular distilled alcoholic 
beverage, awamori (millet brandy), in large earthenware 
vats. There are ten or more old makers of awamori in Naha 
city (formerly named Shuri). (2) The process for fermenting 
rice. (3) Freshly made tofu; it is carried to the store in a 
wooden frame. (4) Wooden presses with heavy weights on 
top. Soymilk curds are being pressed. (5) To make tofuyo, 
soak rice koji in awamori for about 10 days. After it becomes 

soft, grind it in a suribachi. If you have red koji (beni-koji), 
put it in too, and season with salt and sugar. Cut fi rm tofu 
into cubes about 3 cm on a side. Sprinkle salt over them. 
Dry them on a fl at woven-bamboo tray in a shady place. 
When the tofu becomes yellowish, wash them in awamori 
2-3 times. Place them in a jar of the seasoned sweet koji and 
cover. Place the jar in a refrigerator and allow to ferment for 
3-6 months. (6) Tofuyo in the jar in which it is ripening. (7) 
Kôsetsu Shijo (huge indoor market) near Heiwa-dori in Naha 
city, Okinawa. It is regarded as “the kitchen of Okinawa.” 
(8) In Okinawa, all parts of slaughtered pigs (intestines, ears, 
legs, etc.) are sold as food in Kosetsu market; nothing is 
wasted. (8) There are tofu shops in Kosetsu market. They cut 
tofu into one cake (cho) pieces at the request of customers. 
(9) For more information contact Naha-shi Kankô Kyôkai 
(Tourist’s Bureau), Phone: 0988-68-4887. Senzaki 1-1, Naha 
city 900, Okinawa.
 Note: The NHK TV broadcast on tofuyo was on Friday 
8 March 1985.

1343. Tang, T.C.; Lim, G.; Nga, B.H. 1985. Screening for 
afl atoxins in Aspergillus oryzae strains used in soy sauce 
fermentation. ASEAN Food Journal (Malaysia) 1(1):19-21. 
March. [6 ref]
• Summary: Strains of Aspergillus oryzae used in soy 
sauce fermentation produced intense yellow pigment on 
Aspergillus differential medium at 28ºC but none of the 
Aspergillus oryzae strains produced afl atoxin.
 “Two mycological characteristics were found to be 
consistent and may be used additionally to distinguish 
between afl atoxin-producing and non-afl atoxin-producing 
strains.
 “Introduction: The Aspergillus fl avus-oryzae group 
is considered to be an aggregate of strains with no sharp 
demarcation between the species (Thom and Raper, 1945). 
Due to this very close relationship between A. fl avus known 
to produce afl atoxins and A. oryzae used in the traditional 
fermentation process of soy sauce production, much concern 
has arisen over the possibility of afl atoxins being produced 
by strains of A. oryzae.” Address: 1. Asst. Registrar, Ngee 
Ann Technical College, Singapore.

1344. Soyfoods Center. 1985. Catalog: Publications & 
materials by William Shurtleff & Akiko Aoyagi [mail order]. 
P.O. Box 234, Lafayette, CA 94549. 20 panels. April 3.
• Summary: This catalog, folded like a road map, is printed 
with brown and rust (brownish pink) light blue ink on white 
paper. 10,000 copies were printed by Hunza in Berkeley. 
Address: Lafayette, California. Phone: 415-283-3161.

1345. Stechmeyer, Betty. 1985. Re: Thanks for book. New 
developments. Letter to William Shurtleff at Soyfoods 
Center, April 11. 1 p. Typed, with signature on letterhead. [2 
ref]
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• Summary: “Thanks so much for the new edition 
Book of Tempeh... Things are quiet here. Gordon is 
teaching microbiology at College of the Redwoods 
and we hope to teach the Soyfoods Workshop 
next semester. Penny Billiter of Star Soyfoods, 
Sandpoint, Idaho, was our student. Before the 
Workshop she hadn’t even heard of tempeh, just 
tofu. She came over just before leaving town to 
spend a day of intense note taking and talking and 
a month later was selling tofu pudding to Safeway!
 “I’ve enclosed our most recent catalog. Since 
we have 20+ of the fi rst Book of Tempeh we’ll 
keep with it for now.
 “I’m now selling tempeh on a special order 
basis to local restaurants. Koji, rice and barley, 
goes to coops on the same basis. I even had a 
special order for natto!
 “Hope all is well with you. You’ve obviously 
been very busy as always! Best regards,...” 
Address: GEM Cultures, 30301 Sherwood Rd., 
Fort Bragg, California 95437. Phone: 707-964-2922.

1346. 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 
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.
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 “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, 
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.

1347. American Type Culture Collection Quarterly 
Newsletter. 1985. Fermented black beans–Important 
ingredient in Chinese cooking. April. p. 9. [2 ref]
• Summary: Gives a recipe for making Hamanatto using 
whole black beans [presumably soybeans] and Aspergillus 
oryzae. “Hamanatto, which resembles raisins in appearance, 
is much more palatable to people from Western countries 
[than itohiki natto]. It is also sometimes referred to as dowsi, 
taosi, or dou shih.” Yukiwari-natto is made using both 
Aspergillus oryzae (in a rice koji) and Bacillus subtilis.
 Note: This is the earliest English-language document 
seen (Nov. 2011) that uses the word dowsi to refer to 
“fermented black soybeans.”

1348. 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.

1349. Zhiping, Shen. 1985. Nutritional evaluation of 
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fermented soybean curd. J. of Applied Nutrition 37(1):35-40. 
Spring. [6 ref]
• Summary: Discusses the basic steps in making fermented 
tofu, gives a nutritional analysis of red sufu, white sufu, 
zao sufu (made with fermented rice mash), and chau sufu 
(a type with a strong smell). Protein content ranges from 
11.7 to 14.6%. Gives the amino acid content of red sufu and 
chau sufu. Vitamin B-12 is highest in strong smelling sufu 
(1.9 to 9.8 micrograms/100 gm), and 0.42 to 0.78 in red 
sufu. Address: Inst. of Health, China National Center for 
Preventive Medicine.

1350. Ohsawa-America. 1985. Chico-San sells products line 
(Ad). East West Journal 15(9):33. Aug.
• Summary: A full-page ad. “Ohsawa-America, a newly 
formed macrobiotic food company, has recently purchased 
the Ohsawa-Japan products line from Chico-San, a division 
of H.J. Heinz, Inc.” The ad/letter is signed “... in the spirit 
of Ohsawa, Herman Aihara, Bob Kennedy, Marty Roth, Joel 
Wollner.”
 The mail order catalog and price list, printed in tiny 
letters on this same page, includes 4 types of soy sauce, 5 
types of miso, 3 miso condiments, 3 types of koji, and 6 
seaweeds.
 This ad also appeared in the Sept. 1985 issue (p. 4) of 
this magazine. Address: P.O. Box 12717, Northgate Station, 
San Rafael, California 94913-2717. Phone: 415-492-8110.

1351. 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, 
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.

1352. 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, 
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Noda-shi, Chiba 278, Japan; 5. Soy Sauce Research Lab., 
Kikkoman Corp.

1353. Kim, J-P; Park, J-G; Lee, M-D; Han, M-D; Park, 
S-T.; Lee, B.H.; Jung, S.E. 1985. Co-carcinogenic effects of 
several Korean foods on gastric cancer induced by N-methyl-
N’-nitro-N-nitrosoguanidine in rats. Japanese J. of Surgery 
15(6):427-37. Nov. *
• Summary: “Thus, gastric carcinogenesis was enhanced by 
red pepper and a high salt diet, was inhibited by a maejoo 
[meju = Korean soybean koji] and ginseng diet and was not 
effected by vitamin A.”

1354. Nihei, Takao. 1985. Zoku: Hawai ni okeru Nihon-
shu no rekishi. Hawai kanyaku imin hyaku-nen ni yosete 
[A history of Japanese sake in Hawaii. On the hundredth 
anniversary of Japanese immigration to Hawaii]. Nippon 
Jozo Kyokai Zasshi (J. of the Brewing Society of Japan) 
80(11):786-89. Nov.; 80(12):838-842. Dec. [33 ref. Jap]
• Summary: In 1868, the fi rst year of the Meiji Period, the 
fi rst 153 Japanese immigrants arrived in Hawaii on board 
the three-masted sailing ship Scioto (Saioto-go). They 
brought with them miso and shoyu. During the 1880s, 
because of the shortage of laborers to harvest sugar cane, the 
governments of Japan and Hawaii signed a contract allowing 
Japanese to immigrate to Hawaii. The fi rst boatload of 944 
Japanese arrived on 8 Feb. 1885. These two groups and 
their descendants introduced sake and soyfoods to Hawaiian 
culture. A photo shows the “Honolulu Japanese Sake 
Brewing Co.” in 1908.
 Note: This document contains the earliest date seen 
for soybean products (miso and shoyu) in Hawaii (1868); 
soybeans as such had not yet been reported by that date. 
Address: Honolulu Shuzo Seihyo Gaisha.

1355. 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).

1356. Smithsonian Folklife Studies. 1985-1990. ERROR: See 
Korean onggi potter. Nos. 4-6. See pages 58, 59, 75. [Eng]
• Summary: Page 59: The fi rst of these, reddish black soy 
sauce (kanjang), is made from yellow soy beans boiled four 
or fi ve hours, then mashed into a paste called meju. Also 
mentions kanjang tanji.

1357. Product Name:  Miso [Chick Peaso (Chick Pea 
Miso), Yellow (Shinshu) Miso, Mellow Ebony Miso (with 
Black Soybeans), or Koji Miso].
Manufacturer’s Name:  Institute of Fermented Foods.
Manufacturer’s Address:  Rutherfordton, NC 28139.
Date of Introduction:  1985.
Ingredients:  Yellow and Koji: Rice koji, soybeans, sea 
salt. Chick Pea: Rice koji, chick peas (garbanzo beans–no 
soybeans), barley, sea salt. Ebony: Rice koji, black soybeans, 
sea salt.
New Product–Documentation:  Labels from Institute of 
Fermented Foods. 1985. 3.25 by 4 inches. Self adhesive. 
Two color labels for each miso type: Yellow and black, gold 
and black, red and black, orange and black, grey and black 
on white. “Non-pasteurized. No preservatives.” Reprinted in 
Soyfoods Marketing. Lafayette, CA: Soyfoods Center.
 Talk with John Belleme. 1985. April 2. John introduced 
Chick Peaso in May 1984. It is a mellow miso made with 
chick-peas instead of soybeans; it contains no soy.
 Talk with John Belleme of North Carolina. 1996. 
Aug. 27. John made Chick Peaso, but he got the idea from 
Muramoto Sensei (probably via Lino Stanchich in about 
1982-83), who made and sold small batches of chick pea 
miso at his Asunaro Eastern Studies Institute, high on Mt. 
Veeder, in Glen Ellen, California. Muramoto’s product, 
though sold mostly to his students and friends, was probably 
America’s fi rst (perhaps the world’s fi rst) commercial chick 
pea miso. However John thinks that the miso may have also 
contained some soybeans–although he has no idea what 
proportion.
 Talk with John Belleme. 1999. Nov. 6. The Institute 
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of Fermented Foods was an entity that John created out of 
the blue (it was never registered or offi cial) as part of his 
ongoing struggle with Barry Evans.
 Note: This is the earliest known commercial miso 
product made without soybeans; chick peas were used 
instead.

1358. Aubert, Claude. 1985. Les aliments fermentés 
traditionnels: Une richesse méconnue [Traditional fermented 
foods: An unrecognized richness]. Paris: Terre Vivante. 
261 p. Index. 21 cm. Series: Collection les Vrais Aliments 
d’Aujourd’hui et de Demain. [173* ref. Fre]
• Summary: The author gives good, brief introductions to 
the fermented soyfoods tempeh, miso, miso pickles, shoyu, 
tamari, sufu, natto, soy idli, and hamanatto. Related foods 
that are also discussed include koji, amazake (amasaké), 
and ontjom. See especially chapter VII: The fermentation 
of legumes (p. 73-78). Part IV (p. 153-216) is a dictionary 
of fermented foods and beverages, in which they are listed 
alphabetically; basic information and references for each are 
given. Instructions are given for preparing many of these 
foods on a home scale, and for some foods (such as tempeh) 
even recipes are given (fried tempeh, tempeh goreng). The 
book contains many beautiful illustrations and an excellent 
bibliography. The author acknowledges his extensive use 
of the material in Handbook of Indigenous Fermented 
Foods (1983) edited by K.H. Steinkraus. Address: Ingénieur 
agronome de formation, France.

1359. 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.

1360. 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]
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• 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 
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.

1361. Klein, Jerry. 1985. Peoria! Peoria, Illinois: Visual 
Communications, Inc. 276 p. See p. 89. Index. 29 cm.
• Summary: Dr. Jokichi Takamine was the discoverer of a 
new process for making alcohol that was said to be much 
less expensive and quicker than the barley malt method used 
by American distillers. He moved to Peoria, headquarters of 
the massive whiskey trust and home of its president, Joseph 
Greenhut. Greenhut hired Takamine on 18 Feb. 1891. He was 
assigned to apply his process to large scale runs of whiskey 
at Peoria. It was estimated that the Takamine process could 
save the whiskey trust two million dollars a year.
 Takamine apparently lived in Peoria for almost 4 years. 
He conducted his experiments with wheat bran and similar 
materials in the malt house of the Grove Distillery, which 
had been built by Wollner Brothers. His work was conducted 
in secret. Many guards protected his laboratory to prevent 
spies from discovering his secrets.
 His process was fi nally used in the Manhattan Distillery 
in Peoria [Note: Probably in late 1894]; it had been fi tted 
with new equipment. Curiously the distillery went bankrupt 
within 2 months and the receivers changed it back to the 
old process. Takamine’s contract with the whiskey trust was 
cancelled.

1362. 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.

1363. Noh, Chin-hwa. 1985. Traditional Korean cooking: 
Snacks & basic side dishes. Elizabeth, New Jersey; Seoul 
Korea: Hollym Corporation. 78 p. Illust. (color). Index 
(general). Index of Korean recipe titles. 27 cm. [Eng; kor]
• Summary: This is an excellent cookbook of authentic 
Korean recipes, each with its Korean name (romanized 
and in Korean characters). Each recipe is accompanied by 
numerous useful color photos. The front matter contains 
an Introduction, Preparation tips, and 2 pages about the 
healthy Korean diet. Soy related recipes include: Soft bean 
curd soup (Sundubutchigae, p. 10). Seasoned fermented 
soybean soup (Ch’onggukchangtchigae, with 1 cake bean 
curd and 6-8 tablespoons seasoned fermented soybeans, 
p. 11 [ch’onggukchang is Korean style natto]). Royal 
soybean paste soup (Kungjungdoenjangtchigae, with 2 
tablespoons soybean paste [Korean miso], p. 12). Bean 
curd casserole (Tubu Chon-gol, p. 13). Wrapped bean curd 
(Tubussamtchim, p. 15). Stuffed bean curd (Tubusobagi, p. 
16). Steamed bean curd (Tubuson, p. 16-17). Bean curd in 
soy sauce (Tubut’wigimjorim, p. 18). Salted bean curd and 
beef (Tubu Soemgogijorim, p. 18). Salted beans (K’ongjorim, 
with 1 cup black beans plus soy sauce, sugar, sesame 
seeds, and sesame oil, p. 19). Cold cooked bean curd (Tubu 
Naengch’ae, p. 22). Bean sprout rice (K’ongnamulpap, 
with 2/3 lb. [soy] bean sprouts, p. 24). Dried radish strips 
in soy sauce (Muumallaengijangatchi, p. 54). Cucumbers 
in soy sauce (Oijangatchi, p. 55). Sesame leaves in soy 
sauce (Kkaennipchangatchi, p. 56). Todok in red sauce 
(Todokchangatchi, with 1 cup soy sauce, p. 56). Fermented 
soybean lumps (Meju, with 18 lb. dried yellow soybeans, 
p. 62-63). Soy sauce (Kanjang, homemade, p. 62-63). 
Soybean paste (Toenjang, homemade, p. 63). Red pepper 
paste (Koch’ujang, homemade, with 2 lb. fermented soybean 
powder, 6 lb glutinous rice powder, p. 64).
 Note 1. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “ch’onggukchang” to 
refer to Korean-style natto.
 Note 2. This is the earliest English-language document 
seen (March 2009) that uses the word “Toenjang” to 
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refer to Korean-style soybean paste (miso), or the word 
“Koch’ujang” to refer to Korean-style fermented red pepper 
and soybean paste (miso).
 The useful Glossary (p. 73-75) contains defi nitions of: 
Bean curd (tubu). Beans, incl. yellow soybeans (huink’ong) 
which are used to make [soybean] sprouts (k’ongnamul), 
bean curd (tubu), soft bean curd (sundubu), bean paste 
(toenjang), fermented soybeans for making soy sauce (meju), 
seasoned fermented soybeans (ch’onggukchang [Korean 
natto]), soybean fl our (k’ongkaru), soy sauce (kanjang).
 Brown soybeans (pamk’ong–literally “chestnut beans”) 
are a chestnut brown color and have a smooth chestnut-like 
texture when cooked.
 Black soybeans (komunk’ong) are served as a side dish.
 Mung beans (noktu), used to make mung bean 
sprouts (sukchu namul), etc. Red kidney beans [azuki] 
(kangnamk’ong).
 Bean sprouts (k’ongnamul) may be grown at home or 
purchased in the vegetable section of most grocery stores. 
The large sprouts are from the yellow soybean; the smaller, 
more delicate sprouts are from the green mung bean.
 “Soybean paste (toenjang) is a thick brown paste 
made from a mixture of mashed fermented soybean lumps 
[soybean koji] (left from making the soy sauce), powdered 
red pepper seeds and salt. It is used as a thickener for soups 
and stews and will keep well in the refrigerator.
 “Soy sauce (kanjang) is a brownish-black salty liquid 
made by cooking fermented soybean cakes with water and 
salt. Each household in Korea used to make their own soy 
sauce in the spring; some still do. These are mild and add 
good fl avor to most any food.” Soy sauce is used in cooking 
and at the table. Japanese “soy sauce is less salty but sweeter 
than Korean soy sauce.
 “Sweet red beans (p’at) are small and round and used 
widely in Korean confections. When cooked and mashed 
they are sweet and soft textured. This sweet bean puree 
[Japanese an] is used as fi lling in rice cakes [mochi] and also 
now in donuts and rolls.”
 The Glossary also mentions laver (kim), a sea vegetable 
called “nori” in Japan, that is widely used in recipes in this 
book. No other sea vegetables are mentioned. Address: 
Munhwa Cooking School.

1364. Noh, Chin-hwa. 1985. Practical Korean cooking. 
Elizabeth, New Jersey; Seoul Korea: Hollym International 
Corporation. 214 p. Illust. (color). Index. 27 cm.
• Summary: Although this cookbook of authentic Korean 
recipes contains more than twice as many pages as the 
author’s Traditional Korean Cooking (214 vs. 78), many of 
the recipes and photos are identical, as is the front matter: 
Introduction, Preparation tips, and The Korean Diet. This 
book contains many more meat dishes.
 Most of the soy-related recipes are the same, except 
there are many new recipes in which “soy sauce” is included 

in the title; many also contain meat. A complete list of these 
is given in the Index under “soy sauce.” For example: Beef 
and bamboo shoot in soy sauce (p. 42). Chicken in soy sauce 
(p. 45). Deep-fried chicken in soy sauce (p. 46). Abalones in 
soy sauce (p. 104).
 The following are recipes for basic soyfoods with many 
color photos–Page 196: Fermented soybean lumps (meju; 
soybean koji). Pages 196-97: Soy sauce (kanjang). Page 
197: Soybean paste (toenjang). Page 198: Red pepper paste 
(koch’ujang).
 Here is the recipe (with many photos) for making meju, 
then using it to make soy sauce (kanjang): Ingredients 18 lb. 
dried yellow soybeans
 Method: 1. Wash the soybeans and soak them in water 
overnight; drain.
 2. Boil the soybeans in water on high heat. When 
they come to a boil, reduce the heat and simmer until the 
soybeans are thoroughly cooked. Drain the soybeans and 
pound them to a fi ne pulp while still hot, etc. Too complex to 
follow. Address: Munhwa Cooking School.

1365. The fi rst macrobiotic cookbook: Formerly Zen 
Cookery. Revised edition. 1985. Oroville, California: George 
Ohsawa Macrobiotic Foundation. 134 p. Topical index. 
General index. 22 cm. Copyright 1984, 1985 [11 ref]
• Summary: Edited by Cornellia and Herman Aihara, this is 
a revised and expanded edition of Zen Cookery, which was 
fi rst published in 1964 by the Ohsawa Foundation of Chico, 
California. “Includes 296 recipes updated for the 1980’s.” 
Each recipe is numbered and the numbers are almost the 
same as in the original edition though some of the names 
have been changed slightly, and ingredients have been 
adjusted. Much less salt has been used.
 There is an interesting preface followed by 4 pages of 
photos titled “Recollections of the early 1960s”–related to 
Chico-San, Inc. and followers of macrobiotics.
 Contents: Preface. Photo recollections. 1. Grains. 2. 
Noodles. 3. Vegetables. 4. Beans and sea vegetables. 5. 
Soups. 6. Sauces. 7. Salads and pickles. 8. Special dishes. 
9. Miso and soy sauce dishes. 10. Breads and snacks. 
11. Desserts. 12. Beverages. Seasonings. Cutting styles. 
Glossary.
 “Soon after George Ohsawa came to the United States 
as a missionary of macrobiotics in 1959, he published Zen 
Macrobiotics in 1960. This book in its original form included 
recipes for macrobiotic cooking. Although the number 
of macrobiotic students increased rapidly because of his 
interesting lectures and charisma, the much needed editing of 
the recipes for clearer instructions and measurements was not 
realized until later.
 “In 1961, on Ohsawa’s advice, thirteen macrobiotic 
families, numbering thirty-six [sic, 34] people, left New 
York City and moved to a small town in Northern California 
named Chico. The following year, all the adult members 
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of the group started the fi rst macrobiotic food distributing 
company, Chico-San, Inc.
 “Since nobody on the West Coast had heard of 
macrobiotic foods, one of the fi rst jobs for the Chico-
San founders was educating people in the macrobiotic 
philosophy, diet and cooking. A committee for the teaching 
of macrobiotic cooking was formed by the women of the 
group who began by separating the cooking section from 
Zen Macrobiotics and gathering recipes among themselves. 
Thus, Chico-San, under the name of the Ohsawa Foundation 
of Chico, published the fi rst macrobiotic cookbook, Zen 
Cookery, in 1964.
 “The book sold very well for eleven years. It was out 
of print from 1975 until 1984, when the George Ohsawa 
Macrobiotic Foundation published the book under its new 
title, The First Macrobiotic Cookbook. The 1985 edition has 
been completely revised and corrected; however, the original 
outline and numbering system have been retained.”
 The photos have these captions: “(1) Bill Salant, Al 
Bauman [both standing by a car], and Herman Aihara (not 
in picture) stop for refreshment on their exploration of the 
Sacramento Valley area prior to the cross country move. (2) 
On the road, Cornellia Aihara preparing breakfast for 36 
hungry people at a scenic spot near Lincoln, Nebraska, on 
the way to California. (3) CBS News is on hand to greet the 
travelers upon their arrival in Chico. Later a ‘Welcome to 
Chico’ dinner was sponsored by the town. (4) Joanne Hirsch 
(left) with Teal Nichols (center), editor of the fi rst edition of 
Zen Cookery [both are seated at a formal dining table with 
several other people]. (5) Shayne Oles, editor of The New 
Zen Cookery, with husband Lou (left) and Junsei Yamazaki.
 “(6) Jacques deLangre, Tommy Nakayama, Lou Oles, 
and Bob Kennedy relaxing in front of Herman and Cornellia 
Aihara’s home [in Chico]. (7) Herman Aihara rings up a sale 
at the fi rst ‘Chico-San’–the tailgate of his car. (8) Irv Hirsh 
getting a workout on the fi rst rice cake machine (modifi ed) 
in the United States. (9) Construction underway on a koji 
room at the Chico-San facility in Chico. (10) Bob Kennedy 
(right), president of Chico-San at its sale in 1985, standing 
in front of a new shipment of organic rice. (11) Meal time at 
the premier Chico picnic; still held annually at Hooker Oak 
Park. (12) Herman and Cornellia Aihara, hosting the 1964 
New Year’s Day celebration.” Address: George Ohsawa 
Macrobiotic Foundation, 1511 Robinson St., Oroville, 
California 95965.

1366. Wood, Brian J.B. ed. 1985. Microbiology of fermented 
foods. 2 vols. Essex, England: Elsevier Science Publishers 
Ltd. Vol. 1, 371 p. Vol. 2, 304 p. [300+ ref]
• Summary: Soybeans are discussed extensively. In Vol. 1, in 
chapter 5, titled “Fermented protein foods in the Orient, with 
emphasis on shoyu and miso in Japan,” by Yokotsuka and 
Sasaki (p. 197-247) are detailed and historical discussions 
of chu (koji), chiang, and shi (fermented black soybeans), 

chiang-yu (soy sauce), miso, shoyu, etc. Address: Dep. 
of Bioscience and Biotechnology, Univ. of Strathclyde, 
Glasgow, Scotland, UK.

1367. 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 
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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. 
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.

1368. Simas, Luiz; Joels, Bobbi. 1986. Re: Miso, tempeh, 
shoyu, and macrobiotics in Brazil. Letter to William Shurtleff 
at Soyfoods Center, Jan. 7. 2 p. Typed, with signature on 
letterhead. [Eng]
• Summary: “When we returned to Brazil from the USA 
in Nov. 1981, we decided to hold a series of classes on 
natural foods processing, including a class on making 
tempeh at home. (Tempeh was completely unknown around 
here at that time.) We also began to make tempeh for our 
own consumption, but ended up setting up a small shop in 
our apartment. Because of the limited space, our tempeh 
production never went beyond 50 pounds per month, in 
spite of the large demand. So after a year or so, as we had 
originally planned, we handed the business over to a couple 
of friends who, unfortunately, for many reasons, were not 
able to continue tempeh production.
 “However there is now another group of people making 
and selling tempeh here in Rio: Jurema and Mariá Paulinho, 
Rua Raimundo Correia, 27, apt. 504, 22.040 Rio de Janeiro 
(RJ), Brazil. Phone: (021) 237-7897. We will always be 
available for providing any kind of information about or 
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classes on tempeh. One of our dreams is to see tempeh 
introduced in Brazil’s tropical northeast, where an incubator 
would not be necessary.
 “At present we are involved in setting up miso and koji 
production in our house in the mountains of Minas Gerais for 
the coming year (1986). It’s an old dream, but it looks like it 
will fi nally come true. At fi rst it will be a small-scale farm-
house style production.
 “Miso and shoyu, as well as tofu, are soy products with 
a long history in Brazil, mainly due to the large number of 
Japanese immigrants in Sao Paulo. There are many shops 
there and some here in Rio which sell Oriental products, 
including miso, shoyu, tofu and natto. Nevertheless, they are 
usually semi-industrialized and include sugar, preservatives, 
etc. among the ingredients.
 “Production and consumption of quality miso, shoyu, 
tofu and natto only began with the arrival of Tomio Kikuchi, 
a student of George Ohsawa’s and one of the fi rst people 
to introduce macrobiotics to Brazil. Until today the best 
known good quality miso and shoyu are the miso and shoyu 
distributed by Kikuchi’s Instituto Princípio Unico. There are, 
however, other good misos as well.
 “Instituto Princípio Unico, Sao Paulo (SP); Arma-Zen 
Produtos Naturais Ltda., Rio de Janeiro (RJ); Terrazul, Nova 
Friburgo (RJ).
 “We’re sure there are many, many small producers of 
quality miso and shoyu all over Brazil, but we don’t know 
their addresses. There is also a large company which claims 
to devote part of its production to naturally-fermented 
miso and shoyu, with no sugar. The company’s name is 
Tozan. Their factory address is: Bairro Carlos Gomes s/nº, 
Campinas (SP); phones: (011) 278-2495 or (011) 278-5826.
 “There are also two individuals who have a lot of 
experience in making miso and koji at home. They are 
available to provide information as well. They are: Dr. Sakae 
Maki, Praia de Botafogo, 428, s/304, Rio de Janeiro (RJ), 
phone: (021) 266-0503; Edson Hiroshi Seó, Fazenda Escola, 
45.260 Poçoes (BA), phone: (073) 431-1108.
 “We will continue to give classes on making homemade 
miso here in Rio, and we plan on eventually turning our 
small miso shop in the mountains into a school. We will 
always be available for any type of assistance or information 
concerning soy products.
 “Several years ago the Brazilian Government tried to 
introduce soybeans in the public’s diet. It was a complete 
fi asco, mainly because of the lack of information on the part 
of the authorities. They simply tried to introduce soybeans 
as a substitute for the traditional black (turtle) beans, and soy 
milk as a substitute for cow’s milk. It didn’t work.” Address: 
Rio de Janeiro, Brazil.

1369. Crump, Emily. 1986. Miso: A new soybean food 
product is joining the natural foods arena. Durham Morning 
Herald (North Carolina). Jan. 30. p. 1C.

• Summary: A full-page article about American Natural 
Foods in Chapel Hill and American Miso Co. in 
Rutherfordton. The miso company produces about 200,000 
lb/year of miso. Contains recipes for: Cheese and onion 
quiche (with red miso). Miso pate. Lentil or split pea soup 
with miso. Photos show: (1) Jan Belleme, with a baby on 
her back, hand-mixing cooked soybeans and koji. (2) Jan 
transferring the mixture into a giant wooden vat at the 
American Miso Co. in Rutherfordton, North Carolina. (3) 
Jars of Miso Mustard, Smoky Mountain Sizzlin’, and BeeNut 
Butter [made with peanut butter, honey, and miso]–all made 
by American Natural Foods in Chapel Hill, North Carolina. 
Address: Staff writer.

1370. Food Technology. 1986. Product update: Miso. 
40(1):105. Jan.
• Summary: This spot gives basic information about three 
types of Cold Mountain miso and one type of koji made and 
sold by Miyako Oriental Foods, 4827 Puente Ave., Baldwin 
Park, California 91706. Phone: 818-962-9633. A small color 
photo shows the four products.

1371. Product Name:  [Tofu, Smoked Tofu, Tempeh, and 
Tofuburger].
Foreign Name:  Tofu, Tofu Fumé, Tempeh, Galette: Petit 
Roti Végétal.
Manufacturer’s Name:  Gaec de La Lix: United 
Macrobiotic Company.
Manufacturer’s Address:  32260 Tachoires–Seissan, 
France.  Phone: 62.65.35.04.
Date of Introduction:  1986 January.
New Product–Documentation:  Form fi lled out for Anthony 
Marrese. 1989. Sept. These four products were introduced 
as follows with the amount presently produced shown in 
parentheses: Tofu (80 kg/week) and Soyaburger (800 pieces/
week), Jan. 1986. Smoked Tofu (8 kg/week), June 1986. 
Tempeh (40 kg/week), Oct. 1986. Anthony visited the 
community in mid-Oct. 1989 and noted: “They are a small 
group similar to Terre Nouvelle, but doing more with soya. 
Very nice kitchen production (see color slide), which is 
growing. They sell through markets and through 10 stores, 
which helps them to educate people. They are all Germans 
who came to France about 5 years ago mainly because land 
prices were lower in France. They also make small quantities 
of miso (experimental stage) and 4 kg/week of koji for 
amazake and miso.
 Labels for all 4 products. 1989. 4 by 2.75 inches. Each 
photocopied with black handwritten letters on pastel color 
paper, and each with the Nature et Progres logo indicating 
organically grown. Each label has a description of the food 
on the back.
 For details and an update to 1989 see the letter from 
Gaec de La Lix: United Macrobiotic Company to Anthony 
Marrese, of Sept. 1989.
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1372. Carrizales, Victor; Jaffe, W. 1986. Solid state 
fermentation: an appropriate biotechnology for developing 
countries. Interciencia 11(1):9-15. Jan/Feb. [50 ref]
• Summary: Traditionally, SSF has been used to make 
popular traditional foods and beverages, such as saké, miso, 
soy sauce and tempeh in countries such as Japan, China, 
Indonesia and others.
 Table 1 lists the “General advantages and disadvantages 
of solid state fermentations” as seen by various authors, 
starting with Hesseltine (1972). Address: 1. Head, 
Engineering Div. and Fermentation Lab., Fundacion CIEPE, 
Venezuela and teacher at the Universidad de Oriente.

1373. 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.

1374. Sacolick, Diane. 1986. Where life and livelihood meet: 
A family macrobiotic food business produces amasake, natto, 
and mochi amidst the rural Berkshires [Kendall Food Co.]. 
MacroMuse. Winter/Spring. March. p. 24-28.
• Summary: “When the Kendalls started making amasake, 
they began with one fi ve-gallon pot. Today they have the 
capacity to make 100 gallons of amazake a day with their 
four 30-gallon pots... Charlie thinks he invented the ‘milk 
shake’ form of amasake.
 On a typical day, wakeup time is 5:00 or 6:00 a.m. 
Charlie only need take a few steps from his home kitchen 
to the shop. The fi rst job is to pressure cook the rice for the 
amasake... in a 10-gallon pot. The rice is then allowed to cool 
overnight slowly without opening the pressure cooker. The 
next morning the rice is put in earthenware crocks and the 
koji is mixed in. The earthen crocks give the amasake more 
of a chocolate like taste. Here it is kept at a temperature of 
135-140ºF and occasionally stirred for 24 to 30 hours. Then 
the amasake is ground with blenders and put into a bottling 
vessel. It is topped with boiling water so the thick amasake 
will have more the consistency of a drink. Here it sits 
overnight before it is bottled, put into a walk-in refrigerator 
for a few days and shipped out.
 “Only organic ingredients are used. Koji is prepared 
especially for the Kendalls the traditional way from milled 
brown rice using red cedar trays. High quality Lima [from 
Belgium] or Muramoto sea salt is used in cooking the rice, 
even though they are at least three times the cost of regular 
sea salt... Charlie’s Amazuki is made with American organic 
adzuki beans. The beans are fermented with the rice; this can 
be tricky since beans sour more easily than grains. I found 

the Amazuki slightly reminiscent of chocolate milk and 
enjoyed its unusual fl avor.
 “Charlie says natto, a soy food, is the best product he 
makes, ranking high in the world of medicinal foods, along 
with umeboshi and miso.” A description of the process 
follows. Photos show: (1) The Kendall’s home and food 
company. (2) Charlie and Yoko Kendall, and their young son, 
standing by the Kendall Food Co. sign. (3) Charlie Kendall–
up close.
 Note: This is the earliest document seen (Dec. 2020) that 
contains the word “medicinal foods” (or “medicinal food”) in 
connection with soy.

1375. 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 
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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.

1376. Belleme, Jan; Belleme, John. 1986. Cooking with 
Japanese foods: A guide to the traditional natural foods of 
Japan. East West Health Books, 17 Station St., Brookline, 
MA 02146. xi + 220 p. Illust. Index. 25 cm. [45 ref]
• Summary: A good study from a macrobiotic viewpoint, 
with more than 200 macrobiotic recipes. The authors 
studied in Japan and speak Japanese. Contents: Foreword. 
Acknowledgements. Introduction. Fermented Foods: 
miso, shoyu, tamari, brown rice vinegar, sake, mirin, koji, 
amazake, pickles, umeboshi, ume su, medicinal teas, ume 
extract, bonito fl akes, natto. Noodles: cooking noodles, 
udon, soba, somen, clear noodles. Grains, incl. rice, mochi, 
seitan, fu gluten cakes, hato mugi [hatomugi] (Job’s tears), 
rice syrup, rice bran. Vegetables: shiitake, daikon, Hokkaido 
pumpkin, Chinese cabbage, burdock, jinenjo, lotus root. 
Sea vegetables: kombu, nori, wakame, hijiki and arame, 
kanten (agar). Beans: azuki beans, black soybeans, tofu. 
Condiments: kuzu, dark (toasted) sesame oil, goma (sesame 
seeds), tekka, shiso momiji (shiso leaf condiment), wasabi. 
Teas. Cooking utensils. Appendix: Composing meals, 
pronunciation guide, suppliers. Bibliography.
 Amazake (p. 39-45). Contains a ½ page description plus 
good instructions for making basic amazake (thick “pudding” 
and thinner beverage), both from glutinous (“sweet”) rice. 

Also recipes for Vanilla Amazake Pudding, Amazake Cream 
Puffs, Neapolitan Parfait, Carob Amazake Brownies, Bob’s 
Coconut Amazake Macaroons, Amazake Bread (yeasted), 
and Unyeasted Amazake Bread. Perhaps the most lengthy 
information on amazake available in English up to this time.

Hato mugi (“Job’s tears,” p. 93) “resembles barley, 
but it is actually a member of the rice family. An easily 
digestible whole grain with only the tough outer husk 
removed, hato mugi contains less vitamin B-1 than brown 
rice but approximately twice as much protein, iron, vitamin 
B-2, fat, and slightly more calcium.” It has long been used 
in China and Japan as a medicinal food, “for strengthening 
the stomach, purifying the blood, and restoring health. Since 
it is so effective in helping the body to discharge toxins, 
people who are sick and weak, and women who are pregnant, 
nursing a baby, or menstruating should eat it sparingly.” 
Address: Rutherfordton, North Carolina.

1377. Kim, Hyung-Soo; Kim, Ze-Uook. 1986. [A study on 
the manufacturing of soysauce by the use of milled barley]. 
J. of the Korean Agricultural Chemical Society 29(2):107-15. 
June. [31 ref. Kor; eng]
• Summary: Investigated changes in and quality of soy sauce 
made by a new method, using a vinyl tent instead of a koji 
room and replacing the wheat in the koji with milled barley. 
Address: Dep. of Food Science & Technology, College of 
Agriculture, Seoul National Univ., Suwon, South Korea.

1378. Product Name:  Rice Koji for Amazake and Light 
Misos, Unpasteurized Seed Miso.
Manufacturer’s Name:  GEM Cultures.
Manufacturer’s Address:  30301 Sherwood Rd., Fort 
Bragg, CA 95437.  Phone: 707-964-2922.
Date of Introduction:  1986 July.
New Product–Documentation:  Letter from Betty 
Stechmeyer of GEM Cultures. 1991. Oct. 18. These two 
basic products were introduced in July 1986.

1379. Harizuka, Fujie. 1986. Kôji no kôyô to katei de no 
tsukurikata, tsukaikata [The benefi ts of koji, and how to 
make and use koji at home]. Tsuchi to Kenko (Earth and 
Health, Tokyo) No. 168. p. 15-22. Aug. [Jap]
• Summary: This magazine is published by the Japanese 
Organic Agriculture Assoc. (Nihon Yûki Nôgyô Kenkyû-kai, 
Kikan-shi). Address: Japan.

1380. Lee, Cherl-Ho. 1986. Traditional food technologies 
and their recent developments in Korea. In: V.H. Potty, 
et al. eds. 1986. Traditional Foods: Some Products and 
Technologies. 292 p. See p. 178-90. Aug. Presented 
at the UN University Workshop on “Traditional Food 
Technologies: Their Development and Integrated Utilisation 
with Emerging Technologies.” Held June 1983 at CFTRI, 
Mysore, India. [14 ref]
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• Summary: The traditional Korean soybean fermentation 
technique is unique. Soybean is the only ingredient used, 
and sauce and paste are made simultaneously. In the fi rst 
step of the fermentation, meju is made from cooked and 
mashed soybean balls, which contain no salt. Molds, mainly 
Aspergillus oryzae, grow on the surface of a meju ball, and 
bacteria, mainly E. [sic, Bacillus] subtilis, inhabit the inside 
of the ball. One part of meju, one part of salt, and 4 parts 
of water are mixed in earthen jars, and ripened for several 
months. The supernatant dark brown liquid of meju-brine 
mixture is soybean sauce and the brownish solid residue is 
soybean paste.
 Kochujang, a mixture of fermented soybean paste and 
ground red pepper, is a unique food product available only 
in Korea; it refl ects the hot spice preference of its people. 
It is prepared by mixing ground meju powder with steamed 
cereal fl our, red pepper, salt and water and allowing further 
fermentation and ripening of the mixture in earthen jars for 
several months. Flowcharts are given for soy sauce, soy 
paste, and kochujang.
 Under “Recent developments” (p. 187), the development 
of improved meju and meju-brine are discussed. Address: 
Dep. of Food Technology, Korea Univ., Seoul, Korea.

1381. Steinkraus, Keith H. 1986. Industrialization of 
indigenous fermented food fermentations. In: V.H. Potty, 
et al. eds. 1986. Traditional Foods: Some Products and 
Technologies. 292 p. See p. 232-45. Aug. Presented 
at the UN University Workshop on “Traditional Food 
Technologies: Their Development and Integrated Utilisation 
with Emerging Technologies.” Held June 1983 at CFTRI, 
Mysore, India. [52* ref]
• Summary: Includes discussions of shoyu, miso, tempeh, 
koji, and meat analogs. Address: Inst. of Food Science, 
Cornell Univ., Geneva/Ithaca, New York.

1382. 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 
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 
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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.

1383. 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 
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.

1384. Yoshida, Shuji. 1986. Minzokugaku kara mita muen 
hakkô daizu to sono shûhen [The origin of non-salted 
fermented soybeans from the viewpoint of ethnology]. In: Kô 
Aida, et al. eds. 1986. Proceedings of the Asian Symposium 
on Non-Salted Soybean Fermentation. Japan: Takeshima 
Shigeru. 319 p. See p. 166-78. Held July 1985 at Tsukuba, 
Japan. English-language summary in Symposium Abstracts, 
p. 62-62. [20 ref. Jap]
• Summary: “Two of the earliest kinds of fermented 
soybeans were shì and dòu-jiàng. The former antedates the 
latter, because shì can be traced to the Han Dynasty (206 
BC-A.D. 200), whereas dòu-jiàng does not emerge until 
the description in Qimin Yaoshu (A.D. 536-550). Good 
descriptions of shì and dòu-jiàng are given in Qimin Yaoshu. 
Shì is made as follows: A yellow mold is permitted to grow 
on boiled beans, which are then washed and wetted, after 
which they are fermented in a cellar for 10-12 days. Shì was 
eaten as a condiment.
 “However, shì as a food would have appeared prior to 
shì as a condiment. Sake which was made from grain through 
mold fermentation, was originally not for drinking, but rather 
for eating. Such a primitive Sake is still used in Yúnnán. 
I suppose that a primitive shì also was eaten, and that the 
place of origin of shì was South China, according to the 
description in Bencao Gangmu (shì was commonly made in 
South China), and Bówùzhì (shì was exotic).
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“Dòu-jiàng, which may have been fi rst mentioned 
in Bencao Gangmu (1596), was a simple mold bean and 
was technologically more primitive than shì, although the 
existence of dòu-jiàng or a similar substance cannot be 
traced in the literature before Qimin Yaoshu. It seems that 
the fi rst product of fermented beans would be dòu-jiàng, or 
a similar substance, and that its making would have been 
infl uenced by sake production. Later, shì as a food would 
have appeared and then shì as a condiment was produced, as 
we see from the Qimin Yaoshu.
 “On the other hand, dòu-jiàng was developed from ròu-
jiáng, preserved meat... Natto, kinema and tempeh would be 
identifi ed as a substance similar to dòu-jiàng, which was a 
primitive fermented soybean product. Boiled beans became 
dòu-jiàng if they were covered by Imperata cylindrica grass, 
kinema if covered by certain leaves, tempeh if covered by 
leaves of Hibiscus tiliaceus or banana leaves, and natto if 
covered by ricestraw.
 “We know that various kinds of plants are used for 
making sake or mold bran. The species used varies by place. 
Fermented soybeans occur within the sake-making area and 
only at the margin of the distribution. That means several 
new fermented soybean products like shì and dòu-jiàng were 
made in the center of the fermented soybean distribution, and 
the area gradually expanded toward the margins. They were 
accepted in areas close to the center, but the most primitive 
forms would have remained only in the marginal places, 
where new ones were not accepted.”
 A large chart (p. 169) shows the relatives and 
development of fermented black soybeans (shi); it includes 
the names of various unsalted fermented soyfoods and soy 
condiments (with their geographical area in parentheses). 
Relatives (fermented soyfoods made from yellow soybeans): 
Akuni (Sema Naga, in the Himalayas in northeast India), 
kinema (Limbu, in eastern Nepal), pe-bout (Shan, in eastern 
Burma), itohiki natto (Japan), and tempeh (Indonesia). Stage 
1. Itohiki natto became Chon Kujjiang [perhaps chungkuk 
jang, Korean-style natto] of the Zhanguo Warring States 
period (475-221 BC) in China. Stage 2A: Unsalted fermented 
black soybeans were originally used as a food, rather than 
as a seasoning. To these unsalted fermented black soybeans, 
koji was added to create homemade unsalted fermented black 
soybeans (doushi, of China), Stage 2B: Salt was added to the 
unsalted fermented black soybeans to make various salted 
foods (each with a fi rm texture like raisins): Daitokuji natto 
(Japan; with wheat fl our added), pe-ngapi (upper Burma), 
and seang (Cambodia). Stage 3. Unsalted fermented black 
soybeans (doushi) developed into closely related danshi. Koji 
was added to danshi to make rul-kre (of Bhutan). Cooked 
soybeans were shaped into balls and fermented naturally 
to make miso-dama (“unsalted miso balls” [meju], Korea 
and Japan). Then salt was added to the miso-dama to make 
various seasonings (each with a consistency like applesauce 
or paste / miso): Korean soybean jang (doen jang), Korean 

soy sauce (kan jang), or soybean miso (mamé miso, Hatcho 
miso, Japan). Stage 4. Salt was added to unsalted fermented 
black soybeans (shi) to make salted fermented black 
soybeans, from which developed inyu (a fermented soy 
sauce made with black soy beans, in Taiwan), inshi (meaning 
unclear, of Taiwan), and taucho (tauco, of Indonesia). Stage 
5. Koji was added to salted fermented black soybeans to 
make shi for food use, and doushi (of Sichuan, China). 
Stage 6. Flour was added to salted fermented black soybeans 
to make red pepper jang (kochu jang, Korea) and spicy 
fermented black soybeans (doubanshi, China).
 Note: This chart may be easier to understand when 
viewed in chart form, however the logic and some of 
the products seem a bit unclear. It is also unclear which 
products are fermented with bacteria (like natto). Soyfoods 
Center has an English-language translation of this chart. 
Address: National Museum of Ethnology, Osaka (Kokuritsu 
Minzokugaku Hakubutsukan).

1385. Product Name:  Soy Sauces: Yamaki Organic Nama 
Shoyu (aged 4 years and unpasteurized), Yamaki Organic 
Two Year Shoyu, Lima Natural Shoyu and Tamari, Suyamo 
Sweet Shoyu and Tamari, Koji (Brown Rice, White Rice, or 
Barley).
Manufacturer’s Name:  Ohsawa America (Importer). Made 
in Japan.
Manufacturer’s Address:  P.O. Box 3608, Chico, CA 
95927.
Date of Introduction:  1986.
New Product–Documentation:  Ohsawa America 
Macrobiotic Foods Catalog. 1986. Ad in East West. 1987. 
April. p. 27. “Ohsawa-Japan & Ohsawa America–Guided by 
a Philosophy for Life. Ohsawa America imported products 
are provided by our companion company, Ohsawa-Japan. 
Founded more than 35 years ago by George and Lima 
Ohsawa...” East West. 1988. Oct. Nama Shoyu is called “The 
best soy sauce.” Full page ad in East West. 1988. Nov. p. 
64, and Dec. p. 1. “Nama Shoyu Organic Soy Sauce. Fresh. 
Unpasteurized. Organic. Aged an extraordinary four years by 
our unique double brewing process. 17% less sodium than 
common soy sauces. Nama Shoyu is preferred over “Low 
Sodium” soy sauces which contain preservatives, or use ion-
exchange to remove salt.”

1386. 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 
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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.

1387. 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.

1388. 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.

1389. Nunomura, N.; Sasaki, M. 1986. Soy sauce. 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. 5-46. Chap. 2. [111 ref]
• Summary: Contents: Introduction. Types of soy sauce. 
Preparation of shoyu: Raw materials, preparation (treatment 
of raw materials, koji making, mash [moromi] production 
and aging, pressing, refi ning and pasteurization), production 
of chemical and semichemical shoyu. Composition: 
Chemical composition, fl avor compounds (Japanese 
shoyu fl avor components, oxidative products of HEMF, 
fl avor components of koji, matured mash, and shoyu oil, 
quantitative analysis of fl avor compounds, change in fl avor 
components during pasteurization, fl avor components of 
various soy sauces in the world), organoleptic quality. 
Safety: Mycotoxins, long term effects of shoyu consumption, 
mutagens. Conclusions.
 HEMF is 4-hydroxy-2 (or 5)-ethyl-5 (or 2)-methyl-
3(2H)-furanone. First isolated in 1976, it possesses a shoyu-
like and a strong caramel-like fl avor. The addition of 0.1 ppm 
of HEMF to shoyu makes the taste milder.
 Table 5 lists the 271 fl avor components that have 
been found in Japanese shoyu to date. They include 37 
hydrocarbons, 30 alcohols, 41 esters, 15 aldehydes, 5 acetals, 
17 ketones, 24 acids, 16 furans, 4 lactones, 4 furanones, 5 
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pyrones, 25 pyrazines, 7 pyridines, 6 miscellaneous nitrogen 
compounds, 11 sulfur compounds, 3 thiazoles, 3 terpenes, 
and 2 miscellaneous compounds. Address: Soy Sauce 
Science Research Lab., Kikkoman Corp., Noda, Chiba, 
Japan.

1390. Ohta, Teruo. 1986. Natto. 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. 85-93. Chap. 5. [25 ref]
• Summary: Contents: Introduction: Types of natto, 
production and consumption. Method of preparation: raw 
materials, preparation of itohiki natto (soaking and cooking 
of soybeans, inoculation and packaging, fermentation, 
maturation and stabilization), preparation of yukiwari natto 
and hama-natto, fermentation microorganisms. Composition 
and physical properties: Chemical composition, physical 
properties (mucous material, spots on natto, organoleptic 
properties). Nutritional quality. Toxicology. Conclusions.
 The three major types made in Japan are itohiki natto, 
yukiwari natto, and hama-natto; each has its own method 
of preparation. Itohiki natto (sticky natto) is made by 
fermenting whole cooked soybeans with Bacillus natto; it 
is made in large quantities and, in Japan, accounts for more 
than the total production of the other two types. Yukiwari 
natto is made by mixing itohiki natto with rice koji and salt, 
then aging the mixture. Hama-natto is made by inoculating 
cooked soybeans with the koji mold, Aspergillus oryzae. 
Hama-natto is made in and around only two small parts of 
Japan: the cities of Hamamatsu and Kyoto, where it is sold as 
a local souvenir food item.
 The earliest document known to have mentioned the 
word “natto” is the Shin Sarugaku Shiyu, written by A. 
Fujiwara [Fujiwara no Akihira] in 1068; yet no description 
was given of the method for making this natto. Itohiki natto 
has long been used as a feed for livestock by village farmers 
and as a food in Buddhist temples during the winter. During 
its early history, natto was prepared by simply wrapping 
warm, cooked soybeans in rice-straw bundles, and leaving 
the wrapped soybeans at ambient temperature. Modern 
techniques involved the use of starter cultures such as 
Bacillus natto developed after the 1920s.
 Production and consumption in Japan: In 1982 the 
production of itohiki natto was about 170,000 metric 
tons (tonnes), requiring the use of about 85,000 tonnes of 
soybeans. [So from 1 kg of soybeans one gets about 2 kg 
of fi nished natto]. This amount is nearly a 10% increase 
over 1980. This large increase, in only two years, which is 
extraordinary among Japanese traditional fermented foods, 
may be due to: (1) the growing concern of the Japanese 
public over the relationship between diet and health, and 
over the excess intake of animal fats and salt. (2) The fact 
that natto contains no salt. (3) The high and uniform quality 
of commercial natto and its long shelf life, which has been 

extended by the use of refrigerated distribution from natto 
factories to households.
 The majority of natto makers in Japan are small family 
businesses that make about 300 kg of natto a day. These 
companies distribute their fresh natto locally. However, there 
is a growing number of large factories that make more than 
3,000 kg per day.
 Annual consumption of natto in Japan is 760 gm per 
person. Until the 1950s, natto was made and consumed 
mostly in the northeastern region of Japan. This localization 
has recently changed due to the acceptability of natto in the 
rest of Japan.
 In Japan, natto is eaten with thinly sliced leeks (negi), 
nori (a black, paper-thin sheet made of a sea vegetable), 
and mustard mixed together with a small amount of soy 
sauce, as a side dish for a bowl of cooked rice–typically for 
breakfast and/or dinner. Natto is also used as one ingredient 
in nori-wrapped sushi and in noodle soup. Address: Director, 
Applied Microbiology Div., National Food Research Inst., 
Ministry of Agriculture, Forestry, and Fisheries, Tsukuba, 
Ibaraki, Japan.

1391. Wang, H.L.; Fang, S.F. 1986. History of Chinese 
fermented foods. Mycologia Memoir No. 11. p. 23-35. Chap. 
2. (C.W. Hesseltine and Hwa L. Wang, eds. Indigenous 
Fermented Food of Non-Western Origin. Berlin & Stuttgart: 
J. Cramer.) Not previously published in 1981 in USDA 
Miscellaneous Publication FL-MS-333. [6 ref]
• Summary: Discusses the early history of numerous 
types of chu [ch’ü, qu] (similar to koji, with a substrate of 
wheat, barley, millet, and/or rice), chiang [jiang] (salted 
sauce), shi or tou-shi (fermented beans) [fermented black 
soybeans], chiang-you, tou-yu and shi-tche (the liquid from 
shi [fermented black soybean sauce]; “It is a very dark 
but clear liquid and was the most popular seasoning in the 
sixth century”), tou-fu-ru (fermented tofu or sufu), La-pa-
tou (Mucor fermented beans), Mei-tou-tcha (Meitauza, 
fermented okara), tsu (vinegar), yan-tsai (salted vegetables).
 The three main sources of early information on 
fermented soyfoods are: (1) Shih chi [pinyin: Shiji by 
Sima Qian] (90 B.C., historical record). (2) Ch’i-min 
yao-shu [pinyin: Qimin yaoshu, by Jia Sixie, AD 544, 
“Important arts for the people’s welfare”] (+6th century 
agricultural encyclopedia). (3) Pen-ts’ao kang-mu [pinyin: 
Bencao gangmu, by Li Shizhen, AD 1596, “The great 
pharmacopoeia”] (16th century botanical encyclopedia).
 Concerning shi or tou-shi [fermented black soybeans]: 
The fi rst written record “appeared in the Shi-chi (the 
historical records) written by Szuma Chien in the second 
century B.C., which stated that shi was sold next to salt, 
indicating shi was already a popular food seasoning.” In the 
Qimin yaoshu (6th century AD) the method of preparing 
shi is described in detail. Temperature is said to be the most 
important factor in making shi, and June was found to be 
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the best month for preparing this fermented seasoning. A 
detailed description of the process is given.
 The Bencao gangmu (16th century AD) described 
many types of shi made at different localities, and gave the 
medicinal use of each.
 “In more recent times, shi can be classifi ed into three 
general types.” (1) Aspergillus oryzae mold type, which is 
the traditional type, also known as tou-shi [douchi], and 
is the most common type, prepared as described above, 
but using pure cultures of Aspergillus oryzae. Today the 
fermentation is carried out at 25ºC in wooden barrels. 
“In some areas, the washed, molded beans are mixed 
with 16-18% salt and fermented at 35ºC for 30 days.” (2) 
Mucor mold type, which is usually made in Szechuan in 
wooden trays. The process is described. The mold is Mucor 
racemosus Fresenius. (3) Bacillus bacteria type, called shui-
tou-shi [pinyin: shui-dou-chi], is probably the same product 
as natto in Japan [except that it is salted]. To make shui-
tou-shi: Clean, soak, and boil soybeans until soft. Place in a 
cloth bag and cover with straw [an excellent natural source 
of B. subtilis]. After incubation for 1-2 days at 25-30ºC 
the soybeans will be covered with viscous substances. The 
quality of the product is ascertained by the stickiness of the 
beans. 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. “The organism responsible for this 
fermentation has been identifi ed as Bacillus species.”
 Note 1. Is the third type salted? Salt is apparently added 
after the 1st fermentation and before the 2nd. Thus, it would 
seem to be an intermediate form between douchi / tou-shi 
(fermented black soybeans, salted) and natto (unsalted). If it 
is not salted, it would seem to be Chinese natto.
 Note 2. This is the only document seen (Jan. 2012) 
that mentions either shui-tou-shi or shui-dou-chi. Address: 
1. USDA/NRRC, 1815 N. University St., Peoria, Illinois 
61604; 2. Inst. of Microbiology, Academia Sinica, Beijing, 
China.

1392. Wang, H.L.; Hesseltine, C.W. 1986. Glossary of 
indigenous fermented foods. Mycologia Memoir No. 11. p. 
317-44. Chap. 18. (C.W. Hesseltine and Hwa L. Wang, eds. 
Indigenous Fermented Food of Non-Western Origin. Berlin 
& Stuttgart: J. Cramer). [29 ref]
• Summary: The section titled “Fermented Legume 
Products” defi nes chao (Vietnamese fermented tofu), 
chiang-chu (Chinese koji), ch’ou-toufu and ch’ou-toufu-
ru (fermented tofu), Damsuejang and doenjang (Korean 
miso), furu, sufu, hon-fan or red sufu (fermented tofu), in-
shi (“Fermented black soybeans from China”), in-yu (Type 
of Chinese soy sauce made from black soybeans), kanjang 
(Korean soy sauce), kenima [sic, kinema], ketjap or kecap 
(Indonesian soy sauce from black soybeans), meitauza 
or mei-tou-cha (fermented okara), meju (maiju or maeju; 
Korean soybean koji), natto, oncom (onchom or oncom), 

see-iu (see-iew; Thai soy sauce made from whole soybeans); 
soy sauce, soybean paste, tahuri (tahuli; Filipino fermented 
tofu. See sufu), tao-chieo (tao-jiao; Thai miso), taohu-yi 
(Fermented tofu from Thailand. See sufu), taokoan, tempe 
(many types), thua-kab (dry thua-nao), thua-merk (wet and 
cooked thua-nao), thua-nao (Thai natto), tosufu (see sufu), 
toufu-ru (fermented tofu), tsue-fan (tsui-fan, chee fan; 
fermented tofu).
 Note 1. This is the earliest English-language document 
seen (Nov. 2011) that contains the term “Fermented black 
soybeans from China,” or that uses these terms to refer to 
in-shi.
 Under “Fermented Cereal-Legume Products” we fi nd: 
chiang, chiang-yu (chau-yu, Chinese soy sauce), fermented 
soybeans (fermented black soybeans), hamanatto, kochujang 
(kochu chang), miso, shoyu, tamari, taotjo (tao-tjo, tao dji; 
Fermented soybeans from Indonesia or Thailand [sic, No! 
Tao-tjo is Indonesian-style miso and tao dji are Indonesian 
fermented black soybeans]), tao-tjung or tou-chiang (chiang), 
tao-yu (tou-yu; Chinese soy sauce), tauco (taocho, taoco, 
taucho; Indonesian miso), tou-pan-chiang (Chinese fava bean 
miso), tou-shi (toushih; Chinese fermented black soybeans), 
toyo (Filipino soy sauce). Note 2. This is the earliest English-
language document seen (March 2009) that uses the word 
“taocho” to refer to Indonesian-style miso.
 Fermented Vegetable Products include: Chiang-tsai 
(chiang-tsay; Vegetables in China pickled in chiang or soy 
sauce or tien-mien-chiang), miso-zuke. Address: USDA/
NRRC, 1815 N. University St., Peoria, Illinois 61604.

1393. 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 
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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.

1394. Toyo Shinpo (Soyfoods News). 1987. Kôji-kin baiyô 
okara aji, kaori, shokkan ryôkô. Okara shori ni idomu. Okara 
hanbaagu tanpaku na aji de katasa yoshi (ryo) [Culturing 
okara with koji molds. The taste, fragrance, and texture are 
good. Processing okara by chilling. Okara hamburger–light 
taste and good fi rmness]. Feb. 2. p. 2. [Jap; eng+]
• Summary: In this experiment, raw okara, white rice, 
bran, and konnyaku powder were cultured with koji molds 
(Aspergillus oryzae), Rhizopus molds (kumonosu kabi), and 
one other type. Afterwards, the mixture was used in deep-
fried tofu burgers (ganmo), croquettes, and hamburgers. The 
best results occurred when ground pork was mixed in to 
make a hamburger. The end product had a light taste and a 
nice fi rm texture.

1395. Product Name:  [Rice Miso, and Sweet White Miso].
Foreign Name:  Komé Miso, Shiro Miso (Miso doce).
Manufacturer’s Name:  Miso Produçoes.
Manufacturer’s Address:  Rua do Douro, No. 92 r/c, 
Rebelva, 2775 Parede, Portugal.  Phone: (1) 247 50 68.
Date of Introduction:  1987 February.
Ingredients:  Rice miso: Organic soybeans, rice koji, salt, 
water.
Wt/Vol., Packaging, Price:  350 gm.
How Stored:  Refrigerated.
Nutrition:  Per 100 gm.: Calories 153, protein 13.5 gm, 
carbohydrates 19.1 gm, sodium 4400 mg.
New Product–Documentation:  Letter from Miguel 
Azguime, owner. 1989. Oct. 31. The rice miso is aged 2 
years in wooden kegs. The sweet rice miso is aged 1-2 
months. There are 5 varieties of Nerimiso. In 1990 rice 
vinegar and mugi (barley) miso will also be available. Miso 
is aged in 800 kg capacity wooden kegs, stored outside under 
a large roof.
 Eight years ago (in 1981) the company started research 
on producing koji, in order to make natural miso on a 
community scale. As demand increased, so did production 
and understanding of the process. They shared experiences 
with many friends, especially in Europe, studying 
microbiology and making many experiments at the Lisbon 
University Laboratory. [Parede is located about 10 miles 

west of Lisbon, near the Atlantic Ocean.] Two years ago they 
started using organically grown grains and by the end of 
1990 all of their products will be guaranteed organic. Their 
products are made using simple, time-honored techniques 
to guarantee quality. They are the only company in Portugal 
making koji and products derived from it. He and his wife 
are professional musicians.
 Labels. 1989. 7 by 2.75 inches. Black on white. 
Illustration of a Tibetan vajra on each label. The rice miso 
was introduced in Feb. 1987 and the sweet white miso in 
Dec. 1987.

1396. Ushijima, Shigeomi; Nakadai, Tadanobu. 1987. 
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.

1397. Klein, Jerry. 1987. Whisky Trust powered Peoria to 
prominence. Journal Star (Peoria, Illinois). May 10. p. C12.
• Summary: Peoria was long the whisky capital of the 
world–even though no whisky is made in Peoria today. 
Exactly 100 years ago today, on 10 May 1887, “the infamous 
whisky trust, one of the largest and most notorious combines 
in the industrial history of the United States,” was organized 
in Peoria, Illinois, as the Distillers’ and Cattle Feeders’ Trust 
with Joseph B. Greenhut as its president and Adolph Woolner 
and John H. Francis of Peoria among its trustees.
 Within 6 years, Peoria, with its 14 distilleries, was 
to become the center of the largest revenue district in the 
United States, with whisky taxes making up the bulk of the 
$23.13 million in taxes paid to the government.
 The trust, of course, also controlled whisky prices.
 The trust got interested in a new “Japanese process” 
for making whisky, discovered by Jokichi Takamine, that 
would supposedly make it easier and less expensive to 
produce alcohol than the standard barley malt method used 
in America.
 “Greenhut hired Takamine in 1891 to apply his process 
to large-scale productions at Peoria. He was here for nearly 
four years and secrecy constantly surrounded his experiments 
at the Grove Distillery. His process was put into production 
in 1894 at the Manhattan distillery in Peoria. But the triumph 
was a brief one. Within two months the Distilling and 
Cattle Feeding Company was in the hands of receivers, who 
changed the distillery to its old process. Takamine, however, 
went on to some fortune and fame.”
 “Ultimately, the whisky trust collapsed because of 
trust-busting legislation enacted by the Illinois General 
Assembly in 1891 and the depression of 1893. The trust, for 



KOJI (300 BCE to 2021)   531

© Copyright Soyinfo Center 2021

all practical purposes, ended in 1895. But the fi nal act did not 
come until November 1920, when Illinois Attorney General 
Edward Brundage obtained a decree from the Circuit Court 
of Peoria dissolving the corporation.”
 “For almost 140 years, Peoria was the spirits capital of 
the world, and precisely a century ago the creation of the 
Distillers’ and Cattle Feeders’ Trust helped cement Peoria’s 
title as Whisky City, U.S.A.”

1398. Duxbury, Dean D. 1987. Soy sauce: Distinctive 
fermented ingredient combines sweet, salty, tart fl avors. 
Food Processing (Chicago) 48(5):70-72. May.
• Summary: Since the 17th century Kikkoman has 
continuously been the world’s major supplier of soy sauce. 
The process is still as much an art as a science. Kikkoman’s 
plant at Walworth, Wisconsin, produces 7 million gallons a 
year in 300,000 square feet with 94 operating employees. 
The shoyu making process is described; the slow aging of 
the moromi mash takes 5-6 months, during which time some 
20 amino acids and lactic acid, alcohol, and a variety of other 
fl avoring compounds result. Different fermentation cultures 
are added at various stages in the fermentation process.
 Food processors using liquid soy sauce in their 
formulations can choose from 3 forms of soy sauce or 
teriyaki sauce: (1) Regular (Traditional) Soy Sauce, which 
contains sodium benzoate as a preservative and 13.5% 
sodium chloride (w/w). (2) Lite Soy Sauce, which also 
contains the preservative but only about one-half the 
sodium content. (3) Less Salt Soy Sauce, which contains no 
preservatives. Salt reduction is accomplished using dialysis. 
Soy sauce is also available in dehydrated form. Regular and 
reduced salt forms are spray dried onto a dextrin carrier.
 Color photos show: (1) A typical Oriental-style stir-fried 
dish in a wok; the fl avor and aroma comes from added soy 
sauce or teriyaki sauce. (2) A large, rectangular automated 
koji room. (3) Kikkoman’s newly introduced consumer line 
of high viscosity sauces includes Teriyaki Baste & Glaze, 
Stir Fry Sauce, Steak Sauce, Sweet & Sour Sauce, and 
Tonkatsu Sauce. (4) An aerial view of the Kikkoman plant in 
Walworth. Address: Associate Editor.

1399. Yamabe, Shigeo; Kondo, Yasuo. 1987. Shihan 
fukurozume mugimiso no hozon-chû ni okeru kagaku-teki 
seibun henka [Changes in the chemical composition of 
commercial packed barley-koji miso during storage]. Nippon 
Shokuhin Kogyo Gakkaishi (J. of the Japanese Society of 
Food Science and Technology) 34(6):347-55. June. [24 ref. 
Jap; eng]
• Summary: Investigates changes in the composition, 
oxidative activity, sugar, and lipid components of 
commercial barley-koji miso during 3 months storage at -10, 
4, 20, and 37ºC. Address: Tokyo Dietitian Academy, 2-23-11 
Ikejiri, Tokyo 154, Japan.

1400. Torii, Yasuko. 1987. New developments with tempeh 
in Japan (Interview). Conducted by William Shurtleff of 
Soyfoods Center, July 1. 2 p. transcript.
• Summary: Torigoe-Seifun stopped making tempeh in 
mid-1987. They had a hard time popularizing it. Marusan’s 
tempeh is not selling well. They, too, are thinking of 
stopping. Mr. Kanasugi and the Natto Assoc. are trying 
to cooperate with Marusan. They suggest selling “tempeh 
miso,” made as follows: Mix 10 kg tempeh, 10 kg barley 
koji or rice koji, and 1 kg salt. Grind in a meat grinder and 
let stand at room temperature in the summer for 1 month. 
The result is a sort of Finger Lickin’ Miso. Barley koji works 
best, and the resulting tamari is delicious. Mr. Kanasugi 
hopes some miso maker will make this. Only Mr. Kanasugi 
is doing tempeh research. He makes this miso in his 
restaurant daily. He also makes a spread like peanut butter. 
Mr. Ose is still making tempeh but his business, Udai, is not 
doing well. No one is left at the Ministry of Agriculture with 
an interest in tempeh: Mr. Katoh went to work with FAO in 
Rome and Ohta went to Showa Seiyu.
 Why did tempeh fail to catch on in Japan? 1. It was 
poorly marketed. 2. The ads and Torigoe aimed at the older 
generation who still know how to deep fry foods. 3. It is not 
clear whether the attempted tie-in with natto was helpful or 
harmful. Natto is a convenient fast food. Now tempeh is not 
even sold at Natural House, the natural foods supermarket. 
Organic soybeans from Living Farms are now widely used in 
Japanese miso and natto.
 Note: This is the earliest document seen (March 2020) 
that mentions a “natural foods supermarket” in Japan. 
Address: Kamitsuchidana 324, Ayase-shi, Kanagawa-ken 
252, Japan. Phone: 0467-76-0811.

1401. Hapgood, Fred. 1987. The prodigious soybean. 
National Geographic 172(1):66-91. July.
• Summary: Superb photos and an interesting original 
color painting done by artist James Gurney, in the style of 
Norman Rockwell, shows more than 60 products containing 
soybean ingredients (both food and industrial). But, except 
for the fi rst 2 pages, the text of this far-ranging article is 
mediocre to embarrassingly erroneous; even the National 
Geographic editors didn’t like it, but Hapgood refused to 
correct his many errors. For example, large bold print at 
the top of the fi rst page reads: “For centuries Chinese have 
called the Soybean ‘Yellow Jewel’ or ‘Great Treasure.’ Now 
this prodigious bean is seen by some as a weapon against 
world hunger.” Note: This is the earliest English-language 
document seen (July 2007) that uses the term “Yellow Jewel” 
or “Great Treasure” to refer to the soybean.
 Superb photos by Chris Johns show: (1) Selling tofu in 
China. (2) Harvesting soybeans with combines. (3) A tractor 
suspended high over the hold of a cargo ship loaded with 
soybeans. (4) Making koji at Kikkoman. (4) 42 different 
colors and shapes of soybean seeds. (5) Henry Ford on 2 
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Nov. 1940 wielding an ax against a car trunk lid made from 
a highly resilient soybean-derived plastic. (6) Yuba drying 
over pans of soymilk. (7) A Japanese woman with her dried-
frozen tofu drying under the farmhouse eaves. (8) Favorite 
Japanese soyfoods dishes: Dengaku, Simmering tofu, yuba, 
and miso dumplings. (9) Hatcho miso in vats with stones 
piled high on each in an earthquake-proof pyramid shape. 
(10) Mame-maki (bean-throwing ceremony) at Setsubun, 
held each February in Japan; the beans are thrown from 
small wooden measuring boxes (masu). (11) The hari-kuyo 
ceremony for broken needles in Tokyo. (12) A martial arts 
master and former Shaolin temple monk in China testing his 
strength by plunging his arm elbow-deep into a soybean-
packed barrel. Address: Boston.

1402. 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.

1403. 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 
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.

1404. 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.

1405. San-J International, Inc. 1987. Tamari [Tamari 
(Poster)]. 2880 Sprouse Dr., Richmond, VA 23231. Reprinted 
in Soyfoods Marketing. Lafayette, CA: Soyfoods Center. 
[Jap; Eng]
• Summary: “On Thursday, September 24th, 1987, San-J 
International of Richmond, Virginia will become the United 
States’ fi rst brewer of genuine tamari. You are invited to join 
us for the brewery dedication... Tamari–a premium wheat-
free soy sauce had its beginnings in 7th century Japan. The 
Sato family founded San Jirushi in 1806 and began brewing 
genuine tamari.” A 12-step illustrated description of the 
tamari-making process says (incorrectly), “The cooked beans 
are molded into one-inch nuggets. The nuggets, called “koji 
nuggets,” are dusted with a microbiological culture called 
“koji” (aspergillus oryzae).” Note: This is incorrect. The 
cooked soybean nuggets are dusted with spores of the mold 
Aspergillus oryzae the resulting fermented product is called 
“koji.” Address: Richmond, Virginia. Phone: 800-446-5500.

1406. Saegusa, Kyoko. 1987. Tônyû to amazake de tsukuru 
hyôka roisu kuriimu [Royce Cream frozen dessert made with 
soymilk and amazake]. Gendai Nogyo (Modern Agriculture). 
Sept. p. 106-10. [Jap]
• Summary: Kyoko and her American husband, who live in 
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Tempe, Arizona, use soymilk, amazake (which they make 
from Cold Mountain koji), tofu, and various fl avorings to 
make what they call Royce (Rice + Soy + Ice) Cream frozen 
dessert for use at home. She also makes yuba. One of the 
longest articles seen up to this time on amazake. Contains 
three pages with 11 color photos showing how to make 
amazake and soymilk. Letter from Kyoko Saegusa. 1988. 
March 21. Her current address: 2040 S. Forest Ave., Tempe, 
AZ 85282. Phone shown above. Address: 2025 S. Forest 
Ave. #3, Tempe, Arizona 85282. Phone: 602-966-8397.

1407. 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.

1408. 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.

1409. American Miso Co. 1987. A miso primer: The 
American Miso story (Ad). Vegetarian Times. Dec. p. 18.
• Summary: This one-third page vertical black-and-white ad 
explains: “Generally, there are three types of miso: Sweet, 
Mellow, and the darker, Traditional misos. They differ in 
color, salt content, fermentation time, and the soybean/grain 
(koji) ratio.” The company describes each of the misos it 
makes as one of these three types. Near the bottom of the 
ad is the Miso Master logo, an illustration showing the head 

and shoulders of a Japanese miso master, with a knotted 
headband, in front of a large wooden vat of miso. Below 
“Miso Master is produced by the American Miso Co. for 
Great Eastern Sun.”
 This ad also appeared in the April 1989 issue (p. 6) of 
this magazine. Address: Rutherfordton, North Carolina.

1410. 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.

1411. Belleme, John. 1987. The South River Miso story: 
Turn-of-the-century techniques make a modern success. East 
West. Dec. p. 28-30. [1 ref]
• Summary: A beautifully written history of this company 
and description of its present work. The South River 
adventure began in 1979 after the couple had fi nished a 
3-month miso apprenticeship with Noboru Muramoto in 
Glen Ellen, California. They were able to make 1,000 lb of 
miso in one batch. The beans and koji are mashed by hand 
and foot. Using only organic beans and grains, sea salt, deep 
well water, and natural aging in wood, South River now 
makes 40,000 lb/year of nine types of miso using methods 
found in Japanese history books.
 Photos show: The Elwell’s home and attached miso 
shop. Four small shots of Christian Elwell making koji and 
miso. Christian pouring the miso into an 8,000 lb capacity 
wooden vat. John Belleme treading fresh miso underfoot.

1412. Yoneyama, T.; Ohike, T.; Iida, T. 1987. [Preparation of 
koji and miso using corn starch. II. Processing of miso using 
uncooked material]. Research Report of the Nagano State 
Laboratory of Food and Technology No. 15. p. 43-46. [2 ref. 
Jap]*
Address: Nagano State Lab. of Food Technology, Kurita, 
Nagano-shi, Japan.

1413. 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. 
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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.

1414. Kato, Hyakuichi. 1987. Nihon no sake, go-sen nen 
[Japan’s sake, 5,000 years]. Tokyo: Gihodo Shuppan. 260 p. 
[Jap]*
Address: Hokkaido Daigaku, Nôgaku-bu, Japan.

1415. Sayers, Robert; Rinzler, Ralph. 1987. The Korean 
onggi potter. Washington, DC: Smithsonian Institution 
Press. 288 p. See p. 58-60, 71, 75, 77. Illust. 23 cm. Series: 
Smithsonian Folklife Studies, No. 5. [166* endnotes]
• Summary: Onggi are traditional Korean earthenware 
vessels, used for the storage of pickled vegetables, bean 
pastes and soy sauces. Fieldwork for this project was 
initiated by Ralph Rinzler in 1971.
 The section titled “Storage containers” (p. 58-59) 
contains a list of the names of ceramic food jars, with their 
appropriate uses, as given by people in Korea’s capital, 
Seoul. “Soy sauce, for example, is stored in quantity 
throughout the year in large and medium size outdoor 

receptacles (kannjang tok and kanjang hangari); as needed, 
the liquid is transferred to a small spouted kitchen form 
(kanjang tanji).” The large outdoor jar used to store soy 
paste toenjang is called a toenjang tok and the small kitchen 
form a toenjang tanji. The corresponding jars for red-pepper 
paste (koch’ujang) are called koch’ujang hangari and 
koch’ujang tanji.
 To understand better how these storage jars are used, 
it is useful to describe the preparation of four Korean 
dietary staples: soy sauce, soybean paste, red pepper paste, 
and kimch’i. “The fi rst of these, reddish black soy sauce 
(kanjang), is made from yellow soy beans boiled four or 
fi ve hours, then mashed into a paste called meju. Today 
yeast is added to the meju; formerly it was molded into large 
rectangles or truncated cones, which were dried outdoors on 
rice straw mats, then hung from the house rafters to leaven 
[sic, mold] naturally over several months. In the springtime, 
the mold-covered meju is broken up into smaller chunks and 
submerged in a brine-fi lled tok positioned on an architectural 
feature of the outdoor living space called a changdoktae 
(“place for sauce jars”). This might be a stone or concrete 
terrace built up in a sunny part of the dwelling’s inner 
courtyard or, in the city, an apartment balcony or rooftop 
(Figures 8 and 9, p. 60-61).
 Over a period of two or three months, the mistress 
of the house checks her jars, taking care to see that their 
contents receive only the proper amount of sunlight. Then, 
in May or June, she boils the clear, dark liquid in a cauldron 
and replaces it in still other jars along with red peppers and 
chunks of wood charcoal, which absorb dirt and inhibit 
strong odors. The solid moldy matter that fl oats to the top is 
skimmed off, then crushed, salted, and kneaded into a paste 
(toenjang), which constitutes a second major soy by-product. 
For most Koreans the making of soy sauce and soy paste is 
a yearly activity.” An affl uent family might prepare an even 
larger supply. The sauce is believed to stay fresh up to three 
years, and is even said to improve with age.
 “A second staple is the hot seasoning koch’ujang. In 
autumn, red chili peppers are harvested and sun-dried for a 
week or more. Then the peppers are split open and left in the 
sun a few days longer, after which the seeds are dislodged 
with a pole. What remains is pulverized in a mortar, then 
sifted through a pine-root sieve. Simultaneously (or during 
the making of soy sauce), a meju ring is prepared and 
secreted away in a dark corner of the house to ripen. In the 
springtime, the red pepper powder and pulverized meju are 
combined with rice paste ch’apssalchuk, salt, and sugar. The 
koch’ujang is not cooked, but is left to ferment in a storage 
jar for three or four months.”
 Most cauldrons are made of iron, although some, made 
of carved soapstone, are used for preparing medicinal foods. 
“Ceramic cauldrons are perhaps the least common; however 
a stew of fermented soybean paste [toenjang] is sometimes 
cooked in a small example (toenjang sot) manufactured from 
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a low-fi ring refractory clay called koryôngt’o, which is more 
resistant to shattering than dense, homogeneous stoneware 
bodies (chômt’o) (Fig. 17), p. 71.
 Photos show: (1) Korean onggi peddlers, ca. 1900, 
with long wooden racks that hold a heavy load of many 
containers on their backs (frontispiece). (2) Rooftop terrace 
(changdoktae) for sauce jars. Photo by Ralph Rinzler, 
1971 (p. 60). (3) Rural version of changdoktae at Kaya 
village, Kyonggi Province (p. 61). (4) A small ceramic 
cauldron (toenjang sot) for preparing soy paste, Kyongju, 
N. Kyongsang Province (p. 71). (5) A small pouring vessel 
(kanjang tanji) for soy sauce (p. 77). Address: 1. Dep. 
of Anthropology, California Academy of Sciences, San 
Francisco, CA 94118.

1416. Charles Kendall: America’s fi rst amazake maker. 1988. 
Jan.

• Summary:  These 8 photos were sent to Wm. Shurtleff at 
his request by Charles Kendall: (1) Kendall Food Co. sign on 
a brown wooden Shinto gate in Worthington, Massachusetts. 
(2) Main building with sign in foreground. (3) Charles in 
workshop with ceramic pots and metal cooking pots in the 
background. (4) The workshop with stirring paddles and 
stainless steel containers. (5) Charles stirring cooked rice 
and hot water in a stainless steel sink. (6) Charles stirring 
rice koji into cooked rice in a crockery pot. (7) Close-up 
view of the amazake fermenting in a crock. (8) Charles 
Kendall standing behind cases of boxed amazake. Address: 
Owner, Kendall Food Co., 46A Route 112, Worthington, 
Massachusetts 01098. Phone: 413-238-5928.

1417. 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 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 
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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.

1418. Ozeki, Kenji; Yamamoto, Tadayuki; Hamachi, 
Masaaki; Honma, Takemitsu. 1988. [Studies on the storage 
of dried rice koji. I. Changes in quality of dried rice koji 
stored under various conditions]. Nippon Jozo Kyokai Zasshi 
(J. of the Brewing Society of Japan) 83(1):47-51. Jan. [13 
ref. Jap; eng]
• Summary: For best results, store dried rice koji packed in 
the polyethylene bag used for commercial rice. It maintained 
constant quality for 12 months (stored at 15ºC) and 6 months 
(stored at 30ºC), when the moisture content in the dried rice 
koji was reduced to below 10%. Address: General Research 
Institute, Ozeki Sake Brewing Co., Ltd., 4-9 Imazu Dezaike-
cho, Nishinomiya-shi, Hyogo-ken 663, Japan.

1419. Abe, Keietsu; Hashiba, Hironaga; Uchida, Kinji. 
Assignors to Kikkoman Corp. (Noda, Japan). 1988. Novel 
variant and process for producing light colored soy sauce 
using such variant. U.S. Patent 4,722,846. Feb. 2. 7 p. 
Application fi led 5 April 1985. [5 ref]
• Summary: The process uses a novel variant, Pediococcus 
halophilus 13-2, obtained by mutating P. halophilus X-160. 
It is capable of utilizing pentose sugars (which cause brown 
colors in soy sauce), but does not cause fermentation of 
D-glucose. The variant is added at the koji preparation 
stage, or in the early stage of brewing of soy sauce moromi. 
Address: 1-2. Noda, Japan; 3. Nagareyama, Japan.

1420. Belleme, John. 1988. San-J’s natural tamari-shoyu 
(Interview). SoyaScan Notes. Feb. 2. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: San-J uses the same ingredients to make tamari 
and tamari-shoyu (15% wheat) here and in Japan, but here 
they use temperature controlled fermentation. They do not 
make a regular shoyu with equal parts wheat and soybeans. 
The closest thing to it is their “tamari-shoyu” containing 
15% wheat. This product is made like tamari, using koji-
dama (koji balls). Their tamari sells for $6/gallon versus $3/
gallon for Kikkoman shoyu. Yet many big food processors 
prefer tamari. [Probably because the higher amino acid 
content gives a higher fl avor profi le. Less fl avor is lost from 
evaporation of alcohol during heating. And the salt content 
is lower]. Eden will be selling all of San-J’s U.S.-made 
tamari-shoyu under their label. Off the subject: The fi rst crop 
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of U.S.-grown nori is now ready in Washington state. Joel 
Dee of Edward & Sons Trading just moved to California. 
Address: P.O. Box 457, Saluda, North Carolina 28773. 
Phone: 704-749-9537.

1421. 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 
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.

1422. 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 
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“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 
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.

1423. Belleme, John. 1988. Update on miso in America. 
How about amazake as a soymilk sweetener? (Interview). 
SoyaScan Notes. Feb. 23. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Mitoku (Mr. Kazama and Chris Dawson) is 
considering a joint venture with Sendai Miso Shoyu of a 
miso plant on the West Coast of the USA. This is still very 
tentative. They are also considering making amazake. But 
about 2 years ago Miyako Oriental Foods increased their 
miso production capacity. They can probably make over 1 
million pounds a year now. It was about 600,000 lb/year. 
Fujiwara Brewing Co. in Okayama, which makes equipment 
for miso and soy sauce companies, supplied the equipment 
to Miyako. The company San-J fi nally used to build their 
tamari plant and supply the equipment was Fujiwara’s 
competitor, Nagata. Steve Earle said this was the same 
company that had just helped expand the Miyako plant. 
According to the people at Ohsawa-America, Mr. Kitani, the 
Japanese man who makes Yamaki Shoyu, and Bob Kennedy, 
formerly of Chico-San are planning a miso plant in the USA, 
probably with automatic koji equipment.
 John feels that sales of miso in America have slowed 
down and that if new companies enter the market, it will be 
oversupplied. At American Miso Co. his maximum capacity 
was about 400,000 lb/year. The volume hasn’t changed 
much in the past few years. Christian Elwell at South River 
Miso Co. has a capacity for about 60,000 lb/year, which he 
hasn’t reached. Both these are more expensive than Miyako 
($4.49 for American Miso white miso, Christian’s is more, 
and Miyako’s is about $2.85/lb, or only 63% as much). He 
suggests: How about amazake as a sweetener for soymilk? It 
would replace barley malt and give the soymilk more body, 
kind of like a shake. Then you can put rice on the label. 

Great idea! Address: Route 5, Box 258, Rutherfordton, North 
Carolina 28139. Phone: 704-749-9537.

1424. 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 
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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.

1425. Roller, Ron. 1988. Eden Foods, San-J, and tamari 
shoyu (Interview). SoyaScan Notes. Feb. 23. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Eden has negotiated with San-J for San-J to 
make a private label soy sauce with less wheat than regular 
shoyu. This is an exclusive agreement, but the details have 
not been completely fi nalized. They make their koji from 
balls rather than loose koji. Now they are making soybean 
meal tamari for their industrial customers. Eden’s product 
will be made from whole soybeans, not meal. Everything 
they bottle is made from whole soybeans. They want to 
get their tamari production going before they think about 
making shoyu. Tamari will be the primary product. But to 
cover their overhead, they will have to cut into the shoyu 
market. They have managed to capture a large percentage 
of the bulk soy sauce market with their tamari. Japan Foods 
(which is owned by Kikkoman) is going to distribute their 
tamari. Apparently the more wheat a soy sauce has, the 
longer it takes to ferment. They use temperature control with 
all their soy sauce. They say its the most modern fermented 
soy sauce factory in the world. He has visited the plant. 
Eden still imports a real shoyu from Marushima, and plans 
to continue it. But down the road they may ask San-J to 
make it for them. Now is much too early. A big question is 
what to call the new product that contains about 20% wheat. 
San-J plans to call it “shoyu,” not “tamari shoyu.” Its kind of 
an in-between product. They get their wheat and soybeans 
from Virginia. Address: Director of Purchasing, Eden Foods, 
Clinton, Michigan.

1426. Grainaissance Inc. 1988. Amazake (Leafl et). 
Emeryville, California. 2 p. 22 x 14 cm.
• Summary:  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.

1427. Kanai, Noritoshi. 1988. Miyako Oriental Foods, 
Mutual Trading Co., Rice Koji, Amazake, Natto, and Miso 
(Interview). SoyaScan Notes. March 4 and 10. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Mr. Kanai recalls that the brochure describing 
how to make miso and amazake using Cold Mountain Koji 
was printed in 1976, the same year the Miyako factory 
began. They immediately started to sell the koji, using the 
brochure. Miyako is owned 60% by Mutual Trading Co. and 
40% by Yamajirushi Miso Co., a joint venture.
 Mutual Trading Co. started to import Amazake from 
Japan to American in about 1968. He thinks they were the 
fi rst company to do so. If that is correct, this would have 
been the fi rst amazake sold commercially in the USA. The 
product was imported frozen in non-aseptic polyethylene 
bags. At the same time they imported frozen natto, and 
non-frozen miso and Hamanatto. Mutual Trading presently 
imports amazake in 6.3 oz (180 ml) cans. It is ready to 
drink. His amazake is made in Japan by Morinaga, the 
confectionery company, not the milk company. It is a real 
amazake, not a sake kasu type. Nishimoto also imports 
amazake in 6.3 oz tins; the brand is Imuraya. North 
American Food in San Francisco, a sister company (not a 
subsidiary) of Mutual Trading Co. Tokiwa in Los Angeles, 
Hosoda Brothers in San Francisco, and Central Boeki in 
Long Island, New York, probably do not import amazake. He 
thinks that total imports are about 1,000 cases a year. Mutual 
Trading imports about 200 cases a year (48 x 6.3 oz cans/
case).
 Miyako has recently reached its full capacity for 
making koji. So they are planning to expand by installing an 
automatic koji making machine. The machine has already 
been ordered from Nagata (preferred over their competitor 
Fujiwara) in Japan. The machine should be in Los Angeles 
in late April or early May, and start operation by June. He 
is thinking of adding barley miso and a new variety of rice 
miso. Now they use only half of the building’s fl oor space, so 
there is plenty of room for expansion. They plan to expand 
upward one level. Address: Founder, Mutual Trading Co., 
Los Angeles, California.

1428. Earle, Steve. 1988. Re: Answers to questions about 
the history of San Jirushi. Letter to William Shurtleff at 
Soyfoods Center, March 7. 3 p. Typed, without signature on 



KOJI (300 BCE to 2021)   540

© Copyright Soyinfo Center 2021

letterhead.
• Summary: No history per se of San-Jirushi has ever been 
written, however the Sato family has many records of 
historical interest. The original company, named Minato-ya 
(“Harbor Company”), was a trading house that traded up and 
down the rivers that empty into the Bay of Ise at Kuwana. 
Among the wares traded were salt, miso, and tamari. The 
miso and tamari were brewed in one of their warehouses 
(kura). Later this became Minato-ya’s principal business as 
the shipping trade moved north to Nagoya.
 “There are indications that Minato-ya was already in 
operation at the beginning of the Edo period (1601), however 
it is not clear when it began producing miso and tamari as 
the earliest records were lost when the Minato-ya kuras were 
burned due to fi re bombings in the Second World War...
 “The company name was changed in 1909 from 
‘Minato-ya’ to ‘Sato Shinnosuke Shoten’ and fi nally to ‘San-
Jirushi Brewing Corporation’ in 1963.
 “The original address was Ise-no-kuni, Kuwana-gun, 
Kuwana-cho Ooaza Senba.
 “The original brand/trade name was Yamasan. The name 
and mark [three horizontal lines with a roof-like mountain 
over the top] symbolized Mount Tado (upriver just northwest 
of Kuwana) and the three rivers, Kiso, Ibi and Nagara...
 “The mountain was dropped from the mark and the 
name changed to San-Jirushi in 1909. This name was 
offi cially registered in 1912.
 “The original products were called ‘miso’ and ‘tamari’ 
(not ‘tamari-shoyu’). The original ingredients of Minato-
ya’s miso and tamari were soybeans, water and salt. No 
wheat was used. There was also originally no kosen (roasted 
barley fl our) used with the seed koji. This koji was called 
‘tomo-koji’ and was made by obtaining koji-dama (half-fi st 
sized balls of compressed, cooked soybeans) which were 
then hung in straw sacks over the rafters in the kura loft to 
incubate. In these days there were apparently tradesmen, 
much like the ‘toujishi’ in sake brewing, who made a circuit 
of miso and tamari brewers, bringing with them tomo-koji. 
There is still one employee of San-Jirushi who can recall 
making koji by this method in the old San-Jirushi kura.
 “San-Jirushi began using seed koji [koji starter] in 1933. 
Koji-ya Sanzaemon, the koji house that still supplies San 
Jirushi today, has been in operation continuously since the 
Muromachi period supplying seed koji for sake manufacture, 
however this technology was not applied to miso and shoyu 
manufacture until quite late (Kikkoman and the four major 
shoyu brand makers began using seed koji at about this same 
time).” Address: UN Park Building, 7th Floor, Ebisu-Nishi 
1-19-6, Shibuya-ku, Tokyo 150, Japan. Phone: 03-780-5933.

1429. DeBona, Don. 1988. Re: History of The American 
Miso Co. Letter to Bob Carr at Cleveland East West Center, 
March 13. 6 p. Handwritten.
• Summary: “The American Miso Co. was begun in 1979 

by Barry Evans, Sandy Pukel, Joe Carpenter, John Belleme, 
Michio Kushi, James Kenney, and several other partners. 
It was arranged for John Belleme and his wife to travel to 
Japan and study for 7-8 months with the Onozaki family of 
traditional miso makers. John Belleme returned and began 
making traditional miso for the then named Oak Feed Miso, 
Inc., previously called the Erewhon Miso Co., and presently 
the American Miso Co.
 “Meanwhile, Barry Evans began a new company in 
order to distribute our miso. This company was, and still is, 
called The Great Eastern Sun Trading Co., located in nearby 
Asheville, North Carolina. Barry Evans eventually became 
the sole owner of the American Miso Co. I came to work 
for Great Eastern Sun in 1983. Prior to this I had worked 
for several years for Laurelbrook Foods, a large natural 
foods distributor in Maryland, and then on a Permaculture 
farm along the Maryland/Virginia border for two years 
growing organic winter wheat, barley, soybeans and summer 
produce according to the principles set forth in Masanobu 
Fukuoka’s classic, The One Straw Revolution... We still do 
some farming and quite a bit of gardening on our 100 acres 
here at American Miso Co., in the foothills of the Blue Ridge 
Escarpment. I met my wife at a macrobiotic study house in 
1980.
 “We arrived at American Miso Co. in February 1985 and 
I took over the position of miso maker after John Belleme’s 
departure in December 1985 [Note: Belleme was fi red by 
Barry Evans.] I was trained to make miso by Akinori Takei, 
my Japanese teacher and friend, who had also studied with 
the Onozaki family in Japan. Takei-san remained with me for 
approximately another year; since then I have been on my 
own. We are a small enterprise and make approx. 250,000 
lb of miso a year with only 3 employees and myself. We 
make all of our own koji (both barley and rice) by hand 
in a centuries-old fashion.” Address: Route 3, Box 541, 
Rutherfordton, North Carolina 28139.

1430. DeBona, Don. 1988. Developments at American Miso 
Co. since 1985 (Interview). SoyaScan Notes. March 25. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Don left his job as general manager at Great 
Eastern Sun and began to work at American Miso Co. 
(AMC) in February 1985. He took over management of the 
company in December 1985 after John Belleme left. It was a 
diffi cult transition, as Belleme and Barry Evans (an absentee 
owner) did not get along well. Since then, production of miso 
has roughly doubled, from 9 to 20 large miso vats. His miso 
teacher, Akinori Takei, stayed until October 1986. Since 
then Don has run the company. Not much of their miso is 
used any more in second generation products; they used to 
sell some mellow white and red miso to Nasoya and Simply 
Natural. Now 95-98% is sold for kitchen use in plastic tubs. 
The tubs replaced plastic bags 2 years ago. He also sells in 
bulk: 35 or 50 lb. He has always used all natural, organic 
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ingredients, which makes his miso about twice as expensive 
as Cold Mountain. So they lost all their sales to food 
processors. But total volume has increased due to good sales 
work. His best-sellers are mellow white miso and traditional 
country (long-term) barley miso, followed by mellow 
barley, traditional red rice miso, and sweet white miso. He 
has ordered his koji starter through Mitoku for the last few 
years. Now he hopes to buy direct from Kojiya Sansanaemon 
in Aichi-ken. Don has studied macrobiotics for 12 years. 
AMC originally had 6 owners; Barry Evans now owns about 
95%. Barry originally paid for John Belleme to study miso 
in Japan. Address: Route 3, Box 541, Rutherfordton, North 
Carolina 28139. Phone: 704-287-2940.

1431. 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.

1432. 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.

1433. 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.

1434. Sato, Masashi; Yasuhira, Hitomi. 1988. Kôon 
jukusei miso ni tsuite [Studies on miso fermented at high 
temperature]. Shinshu Miso Kenkyusho Kenkyu Hokoku 
(Report of the Shinshu-Miso Research Inst.) No. 29. p. 20-
24. [2 ref. Jap; eng]
• Summary: Miso containing 50% koji and 0-6% NaCl 
was fermented at 47, 50 and 53ºC and evaluated for pH, 
microbial fl ora, acidity, color, sugar concentrate, free 
amino acid levels, etc. Higher temperature favoured acidity 
development due to bacterial action. Color of miso fermented 
for 3 days at 50ºC was equivalent to that of miso fermented 
at 30ºC for 30 days, but free amino acid concentrate in the 
former was lower than that in the latter. Fermenting 3% NaCl 
miso at 50ºC for 3-5 days, followed by 30ºC for 10-12 days, 
produced an acceptable miso.

1435. Sode, Akio; Nakamura, M.; Takeda, S.; Ito, K.; Imai, 
M.; Yasuhira, H. 1988. Kôji no kôso kassei to miso no 
hinshitsu [The relationship between koji enzymic activity 
and miso quality]. Shinshu Miso Kenkyusho Kenkyu Hokoku 
(Report of the Shinshu-Miso Research Inst.) No. 29. p. 74-
76. [Jap; eng]

1436. Tochikura, Tatsurokuro. comp. and ed. 1988. Shôyu 
no kagaku to gijutsu [The food science and technology of 
shoyu]. Brewing Society of Japan, Takinogawa 2-6-30, Kita-
ku, Tokyo, Japan. 571 p. Illust. Index. 21 cm. [1067 ref. Jap]
• Summary: The best book of its kind seen up to this time. 
Contents: 1. Raw materials and their processing. 2. Making 
koji. 3. Brewing. 4. Microorganisms. 5. Making products 
and processing. 6. Components. 7. Browning reaction. 8. 
Preventing infestation and mold. 9. Product quality control. 
10. Nutrition and food sanitation. 11. Various types of shoyu. 
12. HVP (Amino acid liquid). 13. Seasoning processes. 14. 
Bottling and packaging. 15. New technology. 16. Waste 
water treatment and environment preservation. 17. JAS and 
other laws and regulations. 18. Shoyu around the world. 
Address: Prof. of Food Science, Kyoto Univ., Japan.

1437. Lingle, Rick. 1988. Kikkoman: Painstaking process 
marks unique operation. Kikkoman knows that 20th century 
technology can’t hasten the centuries old method of making 
shoyu, or soy sauce. Prepared Foods 157(4):62-64. April.
• Summary: Describes the preparation of shoyu by 
Kikkoman at Walworth, Wisconsin. The koji is now made 
in both 100-foot-long koji beds and in a new circular koji 
room (installed in Feb. 1987), which has the output of 1.5 
of the 100-foot units. The 6-month fermentation process is 
claimed to bring out fl avors and aromas involving about 20 
amino acids, lactic and acetic acid, and various other fl avor 
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compounds. The Kikkoman plant in Walworth, Wisconsin 
presently produces 7,000,000 gallons of soy sauce a year. 
Four photos show the inside of the plant.

1438. Shurtleff, William; Aoyagi, Akiko. comps. 1988. 
Bibliography of miso and soybean chiang, from 5th century 
B.C. to 1988: With 1250+ references. Lafayette, California: 
Soyfoods Center. 118 p. Subject and country index. Partially 
annotated. Printed April. 28 cm. [1254 ref]
• Summary: The most comprehensive bibliography on the 
subject. Contains all known commercial products. Address: 
Soyfoods Center, P.O. Box 234, Lafayette, California 94549.

1439. 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.

1440. Belleme, John. 1988. Tamari: Reborn in the U.S.A. 
[San-J International begins production in America]. East 
West. June. p. 14, 16-18.
• Summary: In 1804, almost half a century before 
Commodore Perry’s ships forced open Japan’s ports to 
American trade, the Sato family’s fl eet of small boats began 

ferrying their homemade tamari and other goods up the 
Kiso, Ibi, and Nagara Rivers. From the port city of Kuwana 
in the Bay of Ise on the Pacifi c Coast, the Satos received 
goods from larger ships and delivered them to communities 
upriver. Takayoshi Sato is currently the president of San-J 
International, the remnant company, almost eighty years 
since the Satos closed their maritime business. Faced with 
the loss of livelihood, the Satos turned to making tamari and 
soybean miso on a large scale in 1909.
 With the dollar at an all-time low against the Japanese 
yen, and 100% of all natural shoyu and tamari sold in 
the U.S. being imported from Japan, the opening of the 
San-J International tamari plant could not be more timely. 
American importers of Japanese foods have seen a 50% 
increase in the price of shoyu and tamari in the past eighteen 
months. There are just a few companies in Japan still 
making genuine tamari. San-Jirushi at Kuwana is the largest, 
producing roughly half of the country’s annual production of 
6,000 kiloliters (1,500,000 gallons).
 William Shurtleff fi rst proposed exporting San-J 
tamari to the U.S. in 1977. Shurtleff gave a sample of 
San-J tamari to the president of Mitoku, which supplied 
Erewhon with Japanese foods. Shortly thereafter, Erewhon 
began importing San-J tamari in fi ve gallon tins. Next John 
McLaughlin, a Richmond businessman, tasted San-J tamari 
and was impressed enough to go to Japan and talk to the 
Sato brothers. The meeting led to the founding of San-J 
International in December 1978, a Japanese-American joint 
venture to market San-J tamari and eventually build the 
Richmond plant.
 Today, industrial giants such as Stouffer’s and 
Campbell’s use San-J tamari exclusively in all their frozen 
food lines. San-J makes the point in their ads: “One teaspoon 
of tamari–which contains just a pinch of salt–is the seasoning 
equivalent of a full tablespoon of salt. Tamari seasons with 
protein, not sodium.” In the manufacture of tamari, the 
mixture of koji and brine, called moromi, is left to ferment 
for about six months. Tamari is pasteurized (2% ethyl alcohol 
is added to prevent the growth of yeasts and molds). The 
Richmond plant can make about 1 million gallons of tamari 
and tamari shoyu (tamari with 20% wheat added) a year, 
about two times the current annual sales of the imported 
product.
 The Richmond process will differ from that used to 
make tamari in Kuwana. First, in Japan, San-J tamari is aged 
for at least 12 months at room temperature. In Richmond, 
fermentation is accelerated to approximately 6 months by 
heating the fermentation vats with electric coils. Second, 
the San-J tamari from Japan is aged in old cedar vats while 
the Richmond plant is using fi berglass vats lined with epoxy 
resin. Every major importer of natural Japanese foods has 
expressed interest in bottling San-J tamari in their private 
label. However, only Eden Foods Clinton, Michigan, has 
negotiated a contract with San-J.
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1441. Cooper, Jack. 1988. Miso: The mother’s touch. Palate 
Pleasers of Japan (Los Angeles, Calif.) 6:31-37. June.
• Summary: The “mountain made” miso commercial turned 
a small, local miso manufacturer in the Japan Alps, Miyasaka 
Jozo Co., Ltd., into the second largest miso producer in all 
of Japan. To Japanese everywhere, the “chop, chop, chop” 
sounds of mom dicing tofu and scallions in the kitchen, 
mixed with the savory, pungent fragrance of hot miso broth 
and the clean, sweet smell of steaming rice are as much 
a symbol of the dawning of the day as the aroma of fresh 
coffee and the sizzling sounds of bacon and eggs are to 
Americans. William Shurtleff and Akiko Aoyagi explain [the 
bewildering ‘vintages’ of miso] in their massive volume, The 
Book of Miso. All traditional miso contains salt and soybeans 
to which a mold culture, or “friendly agent,” usually 
Aspergillus oryzae, has been added.
 A 1965 study conducted by Dr. Takeshi Hirayama at 
Japan’s prestigious National Cancer Center, people who eat 
miso soup daily are 32% less likely to develop cancer than 
those who never eat miso soup. Undiluted, miso contains on 
average about 12% salt, six times the salt content of cheddar 
cheese. Most miso sold in America is imported and sold 
under Japanese brand names like Maruman, Marukome, 
Shinshu-ichi, Yamabuki, Hanamaruki, etc. One reason for 
this may be Japan’s stringent new laws requiring producers 
to list all ingredients and additives (mainly MSG, artifi cial 
coloring and preservatives), making the natural products 
more attractive to America’s health-conscious consumers.
 The Japanese National Miso Association estimates that 
there are over 2500 miso manufacturers in Japan, many of 
which are small, family-owned operations. Color photos 
show: (1) Miko-chan, the little kneeling girl who is the 
Miyazaka Jozo logo. (2) Three types and colors of miso in 
white bowls, next to an iris. (3) The historic old Shinshu 
Ichi miso and shoyu plant. (4) A bowl of white miso soup 
with crab and tofu. (5) An assortment of traditional miso 
dishes. (6) The ultra-modern computerized control panel, 
motorized conveyors, and the modern packaging facility at 
the Miyazaka Jozo factory (3 small photos). (7) A shop in 
Japan retailing Japanese miso in traditional small wooden 
kegs. (8) Five views of the South River Miso Co., Conway, 
Massachusetts (including an exterior view of the home and 
miso shop, Christian Elwell at work in the temperature-
controlled koji room).
 Note: According to The Book of Miso, by Shurtleff & 
Aoyagi (1976, p. 257; based on 1974 statistics) Mayasaka 
Jozo (Shinshu Ichi) is Japan’s largest miso factory. The 
company’s Tokyo factory produces about 15,000 tons/year; 
the Nagano and Yamanashi plants produce 9,300 tons and 
3,300 tons respectively. All make Shinshu-type light-yellow 
miso. As of 1983, the Tokyo factory also made freeze-dried 
miso. Address: Editor, Palate Pleasers.

1442. Mitchell, David A.; Doelle, H.W.; Greenfi eld, P.F. 
1988. Agar plate growth studies of Rhizopus oligosporus and 
Aspergillus oryzae to determine their suitability for solid-
state fermentation. Applied Microbiology and Biotechnology 
28(6):598-602. July. [14 ref]
• Summary: Both organisms grew well on cassava starch 
as their sole source of carbon and energy, although growth 
was stimulated by addition of yeast extract and peptone. 
Neither organism utilized ungelatinized starch effectively. 
Growth of R. oligosporus was inhibited by NaCl (table salt) 
at greater than 0.5% (w/v), while A. oryzae was unaffected 
by up to 4% NaCl. Colony radial growth rate for R. 
oligosporus was far superior to that obtained for A. oryzae. 
R. oligosporus was chosen as the more suitable organism for 
future studies of protein enrichment of cassava by solid-state 
fermentation. (A further advantage of R. oligosporus is that 
it has been consumed as a food, in the form of tempeh for 
centuries, showing its acceptability and safety.). Address: 
Biotechnology Unit, Univ. of Queensland, St. Lucia, QLD 
4067, Australia.

1443. Product Name:  Amamaize (Corn Amazake).
Manufacturer’s Name:  Corn People (The).
Manufacturer’s Address:  109 Ernest Rd., P.O. Box 110, 
Stanfordville, NY 12581.  Phone: 914-868-7081.
Date of Introduction:  1988 August.
Ingredients:  Organic whole corn, koji rice, spring water, 
sea salt.
Wt/Vol., Packaging, Price:  16 fl uid oz plastic bottles, 12 
per case.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Armando Diaz. 
1988. Feb. 22. His new business will also be called The 
Corn People. Ad in East West. 1988. Oct. p. 106. “America’s 
natural creamy drink. The Corn People Amamaize, Corn 
Amazake. A natural sweet drink prepared in the Japanese 
tradition. High in maltose, low in calories, healthy, nutritious, 
and pure. The Best of Two Traditions.” Talk with Armando 
Diaz. 1988. Nov. 3. He started commercial production 
in New York in early August 1988. He now makes about 
100 gallons a week. He comes from Venezuela. Leafl et by 
Macheca and Armando Diaz. 1988. Nov. Dear Natural Foods 
Retailer. Describes the product, a marriage of two traditions, 
Japanese and Venezuela. The company makes its own koji. 
Address: 109 Ernest Rd., Stanfordville, NY 12581.
 Talk with Armando Diaz. 1989. April 9. The new 
muffi ns are selling extremely well. The corn amazake 
(Amamaize) is not doing so well. Leafl et. 1989. Amaizing 
Amamaize. 8½ by 11 inches. Both sides. Black on yellow. 
“The creamiest sweet! Thick, rich, and low fat. 4 delicious 
fl avors. The perfect drink. Hot or cold. For cereals, puddings, 
or baking. Try our ‘Amamaizeing Muffi ns.’” Illustrations 
show an Amamaize bottle, corn plant, and muffi ns.
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1444. Fass, Bill. 1988. Brief history of Macrobiotic 
Wholesale Co. of Asheville, North Carolina (Interview). 
SoyaScan Notes. Sept. 15. Conducted by William Shurtleff 
of Soyfoods Center.
• Summary: This company was originally founded by 
Great Eastern Sun. In 1986 GES sold it to Kurt Schmitz 
[or Schmidt]; it was then located at 503 Haywood Rd. in 
Asheville. Schmitz in turn sold it to Bill Fass in August 
1986. The company does not import. They distribute only 
macrobiotic products. Some 90% of the products they 
sell are imported from Japan, and 90% of these they buy 
from Great Eastern Sun, the importer. They also buy a few 
imported products from Eden Foods. Soyfood products they 
distribute include miso, shoyu, tamari, and koji. Address: 
799 Old Leicester Hwy., Asheville, North Carolina 28806. 
Phone: 800-438-4730 or 704-252-1221.

1445. Ohsawa America. 1988. Macrobiotic foods catalog 
[Mail order]. P.O. Box 3608, Chico, CA 95927. 36 p. Sept.
• Summary: Includes imported (from Ohsawa-Japan) soy 
sauce, miso, miso condiments, koji, and nigari [a tofu 
coagulant]. Address: Chico, California. Phone: (916) 342-
6050.

1446. Livingston, Joan. 1988. Making miso: Natural methods 
for a natural food. Daily Hampshire Gazette (Northampton, 
Massachusetts). Oct. 21.
• Summary: About Christian and Gaella Elwell and their 
South River Miso Co. The couple became interested in 
miso during their stay in Boston in the 1970s; there was no 
unpasteurized miso available in the USA at the time. After 
studying miso making in California with Mr. Muramoto, 
they purchased 64 acres that spread up from the rich bottom 
land of the South River in Conway, Massachusetts. Then 
they bought the Ohio Miso Co. Describes the commercial 
production process and gives 5 miso recipes. Photos show: 
(1) Apprentice Caroline Wurts and Christian Elwell cool rice 
that will become koji. (2) Christian pours rice into wooden 
koji crib. (3) Gaella and Christian inoculate rice in crib. (4) 
Isaiah and Christian Elwell, with koji crib in foreground. (5) 
Miso aging in cypress vats.

1447. Shurtleff, William; Aoyagi, Akiko. 1988. Das Miso-
Buch: Hersetllung, Sorten, Kochen mit Miso, Rezepte [The 
book of miso: Production, varieties, cooking with miso, 
recipes]. Munich, West Germany: Goldmann Verlag GmbH. 
414 p. Oct. Illust. by Akiko Aoyagi Shurtleff. Index. 23 cm. 
Pocket book edition. [Ger]
• Summary: A pocket book edition of the original 1980 
German edition of The Book of Miso. Contains 350 recipes.
 Contents: Foreword. What is miso? Part I. Varieties, 
preparation, and production of miso. Part II. Cooking with 
miso (recipes). Glossary. Acknowledgments. Address: 
Soyfoods Center, P.O. Box 234, Lafayette, California 94549. 

Phone: 415-283-2991.

1448. Wasserman, Carolyn; Wasserman, Tom. 1988. 
Recollections of amazake (Interview). SoyaScan Notes. Nov. 
5. Conducted by William Shurtleff of Soyfoods Center.
• Summary: In the summer of 1972 she and Tom lived 
together in a study house in Boston, while Tom studied 
with Michio Kushi. Carolyn fi rst made amazake in the 
winter of 1972 when she was 8 months pregnant. Tom may 
have taught her. He had worked in a macrobiotic restaurant 
in Amsterdam in 1969. He was really into macrobiotics. 
Carolyn never sold her amazake. She vaguely recalls 
seeing amazake sold in Boston at that time. She worked for 
Grainaissance and helped them develop their product. She 
had been teaching macrobiotic cooking classes in Berkeley, 
California. Grainaissance started by using a fairly large 
proportion of white rice koji (1:1 with cooked brown rice), 
which they bought from the Numano Sake Co., a sake 
manufacturer in Berkeley. That worked better than brown 
rice koji. They fi rst incubated it in Styrofoam container lined 
with foil and heated by a light bulb, then ground it through 
a food mill. Tom had the idea of fl avoring it with almond. 
That was the key idea. Talk with David Rabinowitz, who was 
accountant at Grainaissance.
 Tom: He thinks he recalls suggesting using almond 
in amazake. He thinks he recalls seeing amazake sold at 
Erewhon at an early date. He now has the best collection/
archives of early macrobiotic literature other than Marc Van 
Cauwenberghe. He vaguely recalls amazake being sold at 
Rising Sun. Yinnies Syrup was a close relative, made by 
Chico-San by 1975. Address: Carolyn: Portland, Oregon. 
Tom: 1571 Rose St., Berkeley, California 94703. Phone: 
Carolyn: 503-629-9213. Tom: 415-524-7217.

1449. Product Name:  [Whole-Grain Amasake, White 
Amasake, and Rice Syrup].
Foreign Name:  Amasaké Integral, Amasaké Branco, 
Mizuamé (Mel de Arroz).
Manufacturer’s Name:  Miso Produçoes.
Manufacturer’s Address:  Rua do Douro, No. 92 r/c, 
Rebelva, 2775 Parede, Portugal.  Phone: (1) 247 50 68.
Date of Introduction:  1988 November.
Ingredients:  Whole grain: Rice koji, brown rice, water.
Wt/Vol., Packaging, Price:  Amasake: 360 gm. Rice syrup: 
240 gm.
How Stored:  Refrigerated.
New Product–Documentation:  Letter from Miguel 
Azguime, owner. 1989. Oct. 31. The basic amasake is made 
with whole (brown) rice, whereas the White Amasake is 
made with white rice. The company makes its own koji for 
each. Rice syrup is made with whole rice. They also make 
sake.
 Their products are made using simple, time-honored 
techniques to guarantee quality. They are the only company 
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in Portugal making koji and products derived from it. Labels. 
1989, received. 7 by 1.75 inches. Black on white. All three 
products were introduced in Nov. 1988. “100 Natural.”

1450. 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:  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 
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home, add an equal amount of boiling water, and stir while 
simmering, then enjoy. The names Sangoku Ichi (“three 
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.

1451. 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:  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 
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there are good reasons why this was the case. According 
to sake historian and Hawaii citizen, Mr. Takao Nihei, in 
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.



KOJI (300 BCE to 2021)   548

© Copyright Soyinfo Center 2021

Comparison with the Soymilk Market. Perhaps the 
closest product to amazake is soymilk, which is also 
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.

1452. Product Name:  [Organic Barley Miso, Rice Miso, 
White-Mellow Rice Miso, Organic Rice Miso with Herbs, 
Organic Oat-Yellow Pea Miso, Organic Barley-Yellow Pea 
Miso, Organic Rice Koji, Organic Barley Koji].
Foreign Name:  Bio Kornmiso, Rismiso, Ljus Rismiso, Bio 
Ört Miso, Bio Havre-Ärtmiso, Bio Korn-Ärtmiso, Bio Ris 
Koji, Bio Korn Koji.
Manufacturer’s Name:  Timoteus Kojiprodukter HB 
(Handelsbolag).
Manufacturer’s Address:  Härvstagård, 19 063 Örsundsbro, 
Sweden.  Phone: 0171-65106.
Date of Introduction:  1988 November.
New Product–Documentation:  Talk with Ted Nordquist. 
1990. Nov. 23. The miso company, originally named 
Malvabo (which see, 1979) has always been owned by Tim 
Ohlund, never by Aros. From the beginning, Tim made the 
koji at home in Malvabo near Örsundsbro, then cooked the 
soybeans and mixed and ground them with the koji and salt 
at Aros. He fermented the miso in the basement of Aros in 
30-50 liter ceramic crocks. Initially Tim operated without 
a company name and sold the miso directly to stores and 
individual customers. Then in late 1988 he started a company 
named Timoteus, which makes and sells two products: miso 
and koji. Tim is now employed by Ted, manufacturing and 
delivering tofu, but Tim still makes miso; he does not make 
tempeh.
 Letter and Labels for all of the above products from Tim 
Ohlund, owner of Timoteus Kojiprodukter HB. 1991. May 
14. In Dec. 1986 he started to produce miso on a larger scale 
in anticipation of registering his company. In Nov. 1988 he 

fi rst registered the company at the local registrar’s offi ce as 
Timoteus Kojiprodukter Handelsbolag (HB), Härvstagård, 19 
063 Örsundsbro, Sweden. Phone: 0171-65106. He fi rst sold 
miso (rice miso and barley miso) commercially in Nov. 1988. 
The largest amount of miso he has ever sold in one year is 
about 1,000 kg. He has never made any other fermented 
soyfoods commercially, but he has made tempeh for home 
use. Tim tried to register Timoteus as a trademark at the 
patent and trademark offi ce. A preliminary check indicated 
that the trademark would probably be granted, so Tim started 
printing labels. After waiting nearly 2 years for bureaucratic 
processing, he was informed that he could not register it as 
a trademark. Hoechst, a big Swiss multinational company, 
already had a registered product with a similar name 
(Timote), and it was also a grain-based foodstuff. Now Tim 
may have to change the name Timoteus and reprint all his 
labels, or remain small and lay low. Present status: Timoteus 
makes about 800 kg/month of all kinds of miso plus 5-6 kg/
week of dried koji. The 3 best-selling products are rice miso, 
barley miso, and white-mellow rice miso, each selling 30 
kg/week. Timoteus is owned equally by Tim and his wife 
Annalena; Tim is the sole worker. The business uses about 
7 square meters of storage space at Aros Sojaprodukter, and 
uses the production facilities once a month. Sales last year 
were 28,000 Skr.
 Tim has been working at a natural food store for the 
past 4 years; the ownership changed 4 times in those 4 years 
and each new owner was worse than the one before, losing 
idealism and becoming more of a pill shop. So Tim quit 
last year and Ted Nordquist got him to return to working 
at the Aros tofu factory again. Now Ted has sold half of 
his company and will be moving tofu production to the 
south of Sweden to make it more effi cient. When Ted sells 
that building, Tim will have no place to make miso that is 
inexpensive enough. Miso sales are too small and weak to 
allow for any even moderate investments at this time. There 
are several places where he could make miso inexpensively 
but they both require that he move, which he does not 
want to do. So Tim is out of a job, with a family and 3 kids 
to support, and with the natural foods sector in Sweden 
apparently decreasing in size. Tim hopes to get a student 
loan to return to Uppsala University to study economics and 
ecology.
 Labels sent by Tim Ohlund. 1991. May 14. Each is 2.5 
by 1.5 inches. Self adhesive. One has black letters on glossy 
white paper. Another has black letters on light golden brown, 
with the company name, address, phone, and a striking logo, 
showing a stylized person kneeling and receiving light from 
heaven in an uplifted vessel. Talk with Tim Ohlund. 2001. 
April 21. He stopped making miso commercially in about 
1990 when Ted Nordquist moved his tofu factory. But he still 
makes miso on a home scale for his family and friends.

1453. Park, Kun-Young; Lee, K.B.; Bullerman, L.B. 
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1988. Afl atoxin production by Aspergillus parasiticus and 
its stability during the manufacture of Korean soypaste 
(doenjang) and soysauce (kanjang) by traditional method. J. 
of Food Protection 51(12):938-45. Dec. [26 ref]
• Summary: “Afl atoxin (AF) production and its stability on 
meju (crushed Korean soybean cake) by a pure culture of 
Aspergillus parasiticus and a mixed culture of A. parasiticus. 
A. oryzae and Bacillus subtilis (fermentation 1) during the 
manufacture by traditional methods of Korean soy paste 
(doenjang) and soy sauce (kanjang) were studied. There 
was a difference in the amount of afl atoxin production on 
different varieties of soybeans, but the pattern of toxin 
production was similar.”
 “Doenjang (fermented soy paste) and kanjang 
(fermented soy sauce) are the most important soybean 
products in Korea.”
 Note: This is the earliest English-language document 
seen (April 2021) that uses the term “soypaste” to refer to 
a type of miso. Address: 1-2. Dep. of Food Science and 
Nutrition, Pusan National Univ., Pusan, Korea.

1454. 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 
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 
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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.

1455. 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, 
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 
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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 
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.

1456. 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. 
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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 
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.

1457. 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:  See next page. 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 
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.

1458. Rapp, Neville Sue; Chung, Y.; Shin, S.H.; Hong, I.S.; 
Jang, J.Y.; Seel, D.J. 1988. Mutagenic and anti-mutagenic 
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properties of meju and other Korean food products from 
fermented soybeans. Yonsei Medical Journal 29(2):117-23. 
[26 ref]
• Summary: “In order to investigate the mutagenic activity 
of Meju [soybean koji], an important component of the 
Korean diet, both chemical techniques and the Ames test 
were used. To determine if antimutagenic activity is present 
in Meju and other soybean based foods, the Ames Test was 
done in the presence of afl atoxin B1, benzo(a)pyrene, and 
other mutagens. Although afl atoxin contamination was found 
in 6 of 43 samples of Meju tested, the amounts were less 
than 1 ppb in all but one. Meju had a protective effect against 
mutations produced by both afl atoxins and benzo(a)pyrene, 
both of which act via an epoxide, but not against other 
mutagens tested.”
 The Meju was collected from rural households in 
Chonbuk, Chonnam, and Kyungnam Provinces in south 
central Korea. “One sample each of Doenjang (soy paste) 

and Kanjang (soy sauce) from Chonbuk were also tested 
for mutagenicity. These foodstuffs are both produced from 
Meju; neither contained any mutagenic activity.” Address: 
1. Christian Medical Research Center, Presbyterian Medical 
Center, Chonju, Korea.

1459. SoyaScan Notes. 1988. Terms related to koji and 
Aspergillus: Library of Congress subject headings and call 
numbers (Overview). Compiled by William Shurtleff of 
Soyfoods Center. [1 ref]
• Summary: The 11th edition (LCSH 11) of the Library of 
Congress Subject Headings (published in 1988) has no entry 
for koji. However it lists the following subject heading and 
call number related to Aspergillus.
 Aspergillus [QK625.M7 (mycology)]. BT Moniliaceae. 
Note: BT = Broader terms.

1460. San-J International, Inc. 1989. Information on San-J’s 
new U.S. produced tamari (Leafl et). Richmond, Virginia. 3 p. 
28 cm. Jan.
• Summary: A detailed, step by step description of exactly 
how San-J makes its new tamari in America. Contents: Raw 
materials: The soybeans are grown in Virginia. The solar 
dried sea salt comes from Baja, California [Mexico]. Note: 
No mention is made of defatted soybean meal. Muro and koji 
making: Incubation of the nuggets in the climate controlled 
chamber takes 2 days. Moromi: That made in America uses 
a higher proportion of brine to koji so that the resulting 
moromi can be pressed mechanically. Fermentation: The 
moromi is fermented for 6-7 months in temperature, fi ber 
reinforced plastic tanks, which are more sanitary, less 
aerobic, and can be made larger than the traditional open 
wooden vats used in Japan. “One of the reasons that San-J 
chose Virginia as the site for its U.S. factory is that its 
climate is probably the most similar of anywhere in the U.S. 
to that of Virginia.”
 Press: Here the solids are removed. The resulting 
liquid is raw tamari. Blending: “The raw tamari is analyzed 
and blended to yield a consistent protein and salt content. 
Alcohol is added at this point. Alcohol: San-J adds natural, 
food grade grain alcohol (made from corn and certifi ed 
Kosher) to bring the alcohol level up to 2% to inhibit the 
growth of aerobic yeasts. Pasteurization and fi ltration: 
Pasteurization arrests the fermentation and kills bacteria. 
Filtration removes fi ne, non-soluble solids. The fi ltration 
system used at San-J is a fi rst. Commonly both tamari and 
shoyu are fi ltered through cellite (made from diatomaceous 
earth). The fi lter we use is a microfi lter. This is both more 
effi cient and more effective.” Gold Label / Black Label. The 
Gold Label product is made from soybeans and is wheat free. 
The Black Label is made with soy grits, which “are made by 
removing the oil from whole soybeans by a process called 
hexane extraction. Hexane is a volatile liquid not unlike 
alcohol [actually it is a petroleum fraction], and is used to 
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facilitate this mechanical [actually chemical] separation.” No 
traces of hexane left in the grits. Address: 2880 Sprouse Dr., 
Richmond, Virginia 23231. Phone: 804-226-8333. Fax 804-
226-8383.

1461. Collins, R. 1989. Re: Request for information on 
traditionally brewed low-salt varieties of shoyu. East West. 
Feb. p. 24. Letter.
• Summary: Most shoyu contains 16-18% salt. “Since salt 
is a natural preservative, however, any reduction must be 
compensated for by the addition of preservatives such as 
sodium benzoate or ethyl alcohol, as in high-tech varieties, 
or special handling, as in traditionally-made varieties.
 “Traditionally-made lower salt shoyus, such as Ohsawa 
America Lima Nama Shoyu and Mitoku Macrobiotic Johsen 
Double Brew Dipping Sauce, are made by a complex process 
involving two fermentation periods, each lasting eighteen 
months to two years! First, the usual whole soybean moromi 
is prepared by mixing koji and a brine solution. After the 
traditional aging period, the moromi is pressed and the raw 
shoyu extracted. Next, additional koji and, in some cases, 
additional brine, is added to the mature raw shoyu and 
fermented again. The thick, double-brewed moromi is then 
pressed and the shoyu extracted. The addition of extra koji 
dilutes the fi nal salt content to 13-14%.
 “A few double-brewed shoyu varieties, such as Eden 
Low Sodium Shoyu and Westbrae Mild Shoyu, have been 
further diluted with water, reducing the salt content to 8-9% 
(80-90 mg sodium per half-teaspoon). These lowest salt 
varieties must be pasteurized, since they have no added 
preservatives. All low-salt shoyus should be refrigerated after 
opening.”

1462. Akwarius Almere. 1989. Akwarius prijs en bestelboek: 
Natuurvoedingsprodukten, Januari-Februari-Maart [Catalog 
and price list: Natural food products, January-March]. P.O. 
Box 50070, 1305 AL Almere, The Netherlands. 77 p. [Dut]
• Summary:  For details, see entry for the April-June 1989 
catalog. Products made by many companies (including 
Manna) are listed in this catalog. Address: Almere, 
Netherlands. Phone: 03240-20800.

1463. GEM Cultures. 1989. Catalog [Mail order]. 30301 
Sherwood Rd., Fort Bragg, CA 95437. 4 p. March. 22 x 18 
cm. [4 ref]
• Summary: Printed with black ink on salmon-pink paper. 
Contents: 1. Powdered cultures for soycrafters: Powdered 
starter cultures for tempeh, miso, amazake, shoyu, and 
tamari. In home and commercial sizes. Rice koji. 2. 
Cookbooks with culture (lists 4 books). 3. Coagulants for 
curding tofu: Natural nigari or Terra Alba calcium sulfate in 
1 lb or 5 lb bags. 3. Self renewing cultures: Viili, sourdough, 
kefi r, miso. 4. Sea vegetables from the Mendocino Sea 
Vegetable Co. 5. Recyclables: Cheesecloth, super sealers 

(lids).
 “We at GEM Cultures are a husband and wife team, 
Gordon & Betty, with between us 37 years of professional 
experience in culturing microorganisms and teaching people 
about them. In 1980 we set up GEM cultures with the goal 
of providing dependable, low cost cultures and related items 
for the growing number of people who wish to have a hand 
in creating a healthier diet through cultured foods.” Address: 
Fort Bragg, California. Phone: 707-964-2922.

1464. Sato, Masashi; Yasuhira, Hitomi. 1989. Hasaimai? 
(Tayôto riyômai henkei kakôhin) no ryûdo to kôji, miso no 
hinshitsu [The effect of grain/particle size of crushed rice 
on the quality of koji and miso]. Shinshu Miso Kenkyusho 
Kenkyu Hokoku (Report of the Shinshu-Miso Research Inst.) 
No. 30. p. 3-6. [Jap; eng]
• Summary: The particle size of crushed rice was found to 
have a negligible effect on the sensory properties of koji and 
miso.

1465. 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.

1466. Shurtleff, William; Aoyagi, Akiko. comps. 1989. 
Bibliography of miso and soybean chiang: 1,604 references 
from A.D. 535 to 1989. Lafayette, California: Soyfoods 
Center. 227 p. Subject/geographical index. Author/company 
index. Extensively annotated. Printed April 28. 28 cm. [1604 
ref]
• Summary: This is the most comprehensive bibliography 
ever published on miso and soybean chiang. It is also the 
single most current and useful source of information on this 
subject available today, since 54% of all references (and 
most of the current ones) contain a summary/abstract.
 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 from its 
earliest beginnings to the present, worldwide.
 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 
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(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.

1467. Akwarius Almere. 1989. Akwarius prijs en bestelboek: 
Natuurvoedingsprodukten [Catalog and price list. April-
June]. P.O. Box 50070, 1305 AL Almere, The Netherlands. 
77 p. [Dut]
• Summary: Akwarius is a larger importer and distributor 
of natural food products. They have worked in this fi eld 
since 1971, and have a strong interest in macrobiotic and 
anthroposophical foods. Contents (p. 2). Philosophy and 
function (p. 3). Beverages (p. 7): Sojamelk naturel and 
Bonsoy, Provamel Sojadrink (4 fl avors in 500 ml and 4 
fl avors in 1 liter sizes), Provamel Soja dessert (puddings; 5 
fl avors in 525 gm and 1 fl avor in 1050 gm).
 Manna sweeteners (p. 12): Amasake drink in 350 and 
700 gm sizes, and rice koji. Note that Akwarius imports and 
distributes large line of Manna-brand macrobiotic products 
from Muso in Japan. Manna vegetable protein products (p. 
21): Dried tofu (non-organic). Bonsoy soymilk, Seitan, and 
three types of dried wheat gluten (fu). Manna Soy Sauces 
(Sojasausen, p. 21): shoyu (B = biological or organically 
grown, and NB = not biological, i.e. non-organic), and tamari 
(non-organic).
 Witte Wonder (p. 22): Seitan, Tofu Spread (in paprika, 
garlic, celery, dill, mushroom, and pepper fl avors, 220 gm 
sizes, all organic), Tofu in Sauces (peanut, curry-pineapple, 
and tomato fl avors, 340 gm, organic), Tofunaise (plain 
and lemon fl avors), Tofu Dressing (Italian, garden herbs, 
Mexican, and plain fl avors).
 Yakso (p. 23): Seitan, Tempeh Spreads (in Indonesian 
poesta and doeloe fl avors), Temmo (round tempeh burger, 
deep fried then marinated, ¼ inch thick, sold 5 in a glass jar), 
Soyaroma (tempeh spread like butter), Sweet Indonesian-
style soy sauce (Ketjap manis), Tofu Spreads (cream cheese 
consistency, in salsa, dill, green, shallot, and pommodore 
[apple?] fl avors), Tofu Mayonnaise (Sojanaise), Smoked 
tofu (paprika, mushroom, and celery fl avors in 170 gm wide 
mouth glass jars).
 Akwarius soybeans and soybean meal/fl our (p. 27-28, 
35, organic). Manna Pasta (p. 28): Soya macaroni. Manna 
black soybeans from Hokkaido (p. 35; 350 gm, non-
organic). Manna Tekka Condiment (p. 44), Manna soynuts 
(Sojanootjes, p. 45, 3 fl avors). Lima soyadrink (p. 47).
 Manna Miso (Sojapasta; p. 48): Brown rice miso 
(organic and non-organic), young rice miso (non-organic), 
barley miso (organic and non-organic), natto miso (non-
organic), soybean miso (non-organic), instant miso soup 
(with and without fi sh, non-organic), instant miso soup with 
tofu. Manna sea vegetables (p. 49).
 Note 1. This is the earliest Dutch-language document 
seen that mentions soynuts, which it calls Sojanootjes.

 Note 2. This is the earliest Dutch-language document 
seen (Sept. 2013) that mentions soy cream cheese. Address: 
Almere, Netherlands. Phone: 03240-20800.

1468. Hanaoka, Toshio. 1989. Miso preparation and new 
uses. 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. 369-74. 
Contains 4 tables and 4 fi gures. [27 ref]
• Summary: “The prototype of miso was introduced to Japan 
from Korea at least 1,300 years ago. Misho (the original type 
of miso) was fi rst cited in Taihouryou in 701 A.D. Although 
the production method for misho was not described, it 
probably resembled soybean miso today. In the northeast 
district of China, it was called ‘misun,’ and in Korai (located 
in north Korea 935 to 1392 A.D.) ‘misso’ and in south 
Korea ‘mijo.’ The process includes pounding and mashing 
of cooked soybeans, shaping into balls, wrapping in rice 
straw, hanging the wrapped materials under the eaves and 
mixing with salt and water and often was seen at farmhouses 
in prewar Japan... Miso originally was made at Buddhist 
monasteries for internal and use in aristocratic circles.
 “Another route of introduction was from China to Japan 
by Buddhists and envoys who produced fermented soybean 
foods such as Kinzanji-miso. The difference of this process 
from the Korean process was to make koji from cooked 
whole soybeans with barley or wheat without pounding.
 “The industrial production of soybean miso was started 
in Aichi prefecture in 1625 and that of rice miso in 1645 at 
Sendai as the original of Sendai miso today... Thereafter, 
the number of miso factories increased gradually in the 
Tokugawa period (1600-1867) and rapidly up to about 
5,000 at the end of World War II. Recently, miso factories 
introduced many advanced facilities and equipment for 
economical and hygienic production. The number of miso 
factories was reduced to about 1,700, amalgamating to large 
scale factories of which capacity was over 3751 tons in 1984. 
They produced 353,000 tons equivalent to 59% of total 
industrial production. Employing 182,000 tons of soybeans, 
104,000 tons of rice, 23,000 tons of barley and 72,000 
tons of salt, ca. 568,000 tons of miso were produced by all 
factories in 1985. In addition, the amount of home-made 
miso is roughly estimated as 60,000 tons. The amount of 
miso supplied per capita was 4.9 kg in 1987...
 “Ninety per cent or more of miso is used as an 
ingredient of soup in Japan... Daily per capita consumption 
was 28 to 30 g during the years from 1951 to 1959. From 
that time until 1985, it gradually decreased to the level of 
16 g which is enough to prepare one bowl of miso soup.” 
Address: Hanamaruki Inc., 4-22-10 Himonya, Meguro-ku, 
Tokyo 152, Japan.

1469. Uchida, Kinji. 1989. Trends in preparation and uses 
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of fermented and acid-hydrolyzed soy sauce. 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. 78-83. Contains 8 fi gures (diagrams and 
graphs) and 5 tables. [18 ref]
• Summary: Contents: Abstract. Introduction. Production 
and consumption of soy sauce in Japan: Processes of 
manufacturing soy sauce, treatment of raw materials, koji-
making, moromi-mash fermentation and aging, pressing, 
refi ning. Microbiology of soy sauce manufacture: Breeding 
of hybrid koji-molds by the use of cell-fusion technique, 
isolation and application of metabolically diverse soy 
pediococci in the fermentation. A photo shows K. Uchida. 
Address: Kikkoman Corp., 399, Noda, Noda-shi, Chiba-ken 
278, Japan.

1470. Matsuo, Masako. 1989. [Morphological, compositional 
and physicochemical properties of “okara” fermented by 
Aspergillus oryzae]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 63(11):1765-70. 
Nov. [31 ref. Jap; eng]
• Summary: “’Okara’ (insoluble residues of homogenized 
soybean) was fermented by Aspergillus oryzae (a fungus 
for making miso koji) in order to prepare a higher fi ber and 
lower energy foodstuff.”
 “The fermentation resulted in the degradation of some 
constituents of okara into low molecular weight materials 
and the raise in okara digestibility. Chemical analysis 
revealed that the dietary fi ber content of the koji was more 
50%. The energy content of the koji was half as much as 
wheat fl our. Water holding and emulsifying capacity, oil 
absorbability and antioxidant activity of the koji were higher 
than those of okara. These results indicate that the koji is 
useful as a high fi ber, low energy food material.” Address: 
Lab. of Chemistry, Faculty of General Education, Gifu 
Women’s Univ., Taromaru, Gifu 501-25 [Japan].

1471. Murai, T. 1989. Tane-Koji Konjaku Monogatari. 
Shushi-Kenkyu (Journal of Sake Brewing History) 7:39-44. 
[Jap]*

1472. 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 
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 
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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+).

1473. 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).
 “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 
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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 
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.

1474. Hesseltine, Clifford W. 1989. Fermented products. 
In: Ruth H. Matthews, ed. 1989. Legumes: Chemistry, 
Technology, and Human Nutrition. New York and Basel: 
Marcel Dekker, Inc. x + 389 p. See p. 161-85. [29 ref]
• Summary: Contents: Introduction: Fermented legume 
products. A table lists about 85 products with the vernacular 
name, legume from which it is made, country, and 
microorganism(s) used. Products made from soybeans 
include: Miso (bean paste). Shoyu (soy sauce). Sufu 
(Chinese cheese). Ontjom (Oncom). Hamanatto (Black beans 
[fermented black soybeans]). Idli (with and without soy), 
Natto, and Tempeh (tempe).
 Contains 3 tables and 9 fi gures (all fl ow sheets). 
Address: Retired, Human Nutrition Information Service, 
USDA, Hyattsville, Maryland (and NRRC, Peoria, Illinois).

1475. Ho, Chi-Tang; Zhang, Y.G.; Shi, H.; Tang, J. 
1989. Flavor chemistry of Chinese foods. Food Reviews 
International 5(3):253-87. [58 ref]
• Summary: “Abstract: The rich and delicate fl avors are 
the main reason that Chinese cuisine is held in high esteem 
worldwide. Seasonings and spices are heavily used in most 
Chinese foods. This review summarizes the fl avor chemistry 
of some seasonings and spices such as soy sauce, vinegar 
garlic, scallions, shallots, ginger, star anise, and black 
mushroom, all of which are commonly used in Chinese 
foods. The possible interactions of seasonings or spices 
with other ingredients in the cooking of Chinese dishes are 
emphasized. Selected examples of the fl avors of traditional 
Chinese foods are presented.”
 Note: Soy is mentioned 78 times in this document in 
the forms “soy sauce,” “soy milk,” “fermented soy milk” 
(a relatively new product in China), “soybean,” “soybean 
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slurry,” “soybean oil,” “fermented soybean curd” (doufuru; 
the two types are white and red), and “Monascus koji” and 
“bean koji.” Address: 1. Dep. of Food Science, Rutgers 
Univ., New Brunswick, New Jersey 08903.

1476. 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.

1477. 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.

1478. 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-
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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.

1479. 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. 
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.

1480. Yasuda, Masaaki. 1990. Okinawa ni okeru tofuyo 
seizo ni kansuru kenkyu: Seizo hiden no kagakuteki kaiseki 
to gijutsu tenkai [Studies on the manufacture of Okinawan 
fermented tofu (tofuyo). A scientifi c analysis of procedures 
for making tofuyo, and its technical development]. Nippon 
Shokuhin Kogyo Gakkaishi (J. of the Japanese Society for 
Food Science and Technology) 37(5):403-09. May. [28 ref. 
Jap]
• Summary: On page 404 is a fl ow chart for making tofuyo 
from whole soybeans. The article contains 3 tables and 
4 fi gures; two of the latter are graphs and one is a photo. 
Address: Dep. of Agricultural Chemistry, College of 
Agriculture, Univ. of the Ryukyus, Nishihara-cho, Okinawa-
ken 903-01.

1481. 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 
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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.

1482. Mitchell, D.A.; Greenfi eld, P.F.; Doelle, H.W. 
1990. Mode of growth of Rhizopus oligosporus on a 
model substrate in solid-state fermentation. World J. of 
Microbiology and Biotechnology 6(2):201-08. June. [19 ref]
• Summary: “Solid-state fermentation (SSF) is the utilization 
for microbial growth of water-insoluble materials in the 
absence or near absence of free water. This fermentation 
technique is particularly relevant to developing countries 
because of the simple equipment and process control which 
can be employed (Carrizales & Jaffe 1986; Daubresse et 
al. 1987). Several culturally important products are already 
produced by SSF, two examples being tempe and koji.” 
Address: 1-2. Dep. of Chemical Engineering, Univ. of 
Queensland 4067, Australia.

1483. 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.

1484. 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.
 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 
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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.

1485. Ushijima, Shigeomi; Nakadai, T.; Uchida, K. 1990. 
Breeding of new koji-molds interspecifi c hybridization 
between Aspergillus oryzae and Aspergillus sojae by 
protoplast fusion. Agricultural and Biological Chemistry 
54(7):1667-76. July. 6 fi g. [34 ref. Eng]
• Summary: A description of the technique of protoplast 
fusion between a mutant of each of these two species of 
molds. The fused mold is stabilized by successive cultures. 
Address: Soy Sauce Research Lab., Kikkoman Corp., Noda 
278, Japan.

1486. GEM Cultures. 1990. Catalog [Mail order]. 30301 
Sherwood Rd., Fort Bragg, CA 95437. 9 p. Aug. [4 ref]
• Summary: This catalog celebrates the company’s tenth 
anniversary. Contents: 1. Powdered cultures for soycrafters: 

Powdered tempeh starter, PTS (11 gm [$2.25, makes 5+ lb 
of tempeh], 35 gm, 500 gm, 1000 gm). Starter cultures for 
miso, amazake, shoyu, and tamari. Introductory koji kits. 
Commercial spore packets for miso or shoyu. Powdered 
natto starter. Rice koji (cultured rice) for light misos, 
amazake, pickles. Most in home or commercial sizes. 2. 
Cookbooks with culture (lists 4 books). 3. Natural salts for 
curding tofu: Natural nigari or Terra Alba calcium sulfate 
in 1 lb or 5 lb bags. 3. Self renewing cultures: Fresh viili 
culture, fresh kefi r curds, fresh sourdough culture, seed miso. 
4. Sea vegetables from the Mendocino Sea Vegetable Co. 
5. Handy reusable items: Super sealers (lids for canning), 
cheesecloth (grade 60), gauze drawstring bags (for spices 
in mulled cider, whole herbs, etc.). Address: Fort Bragg, 
California. Phone: 707-964-2922.

1487. Product Name:  Mellow White Miso, Brown Rice 
(Genmai) Miso, and Natto Miso (renamed Kickapoo 
Chutney in April 1995).
Manufacturer’s Name:  Traditional Foods Cooperative. 
Renamed Earth Fire Products Co. in Feb. 1994.
Manufacturer’s Address:  P.O. Box 92 (Corner of Grove 
and North Railroad Streets), Gays Mills, WI 54631.  Phone: 
608-735-4711.
Date of Introduction:  1990 December.
New Product–Documentation:  Talk with Liz Coleman of 
Traditional Foods. 1991. Nov. 25. This company was started 
as a home business by Bob Mandel and Cindy Wiar. They 
now make 3 varieties of miso and seitan. Liz is the miso 
maker. The company is now located at P.O. Box 92 (Corner 
of Grove and North Railroad Streets), Gays Mills, WI 54631. 
Phone: 608-735-4711.
 Talk with Mary Ruth of Traditional Foods. 1991. Nov. 
25. Traditional Foods was started in about 1987 by Bob 
Mandel and Cindy Wiar. In April 1989 Traditional Foods 
was formally incorporated into a cooperative (a legal form 
of corporation in Wisconsin) with the same name, and was 
moved out of the home into a commercial bakery–purchased 
in the Aug. 1989. New people joined the group and new 
money was raised. Bob and Cindy became members of the 
cooperative (nothing was sold). In the fall of 1989 they 
started to make miso, beginning with a short-term (4-5 week) 
miso named mellow miso; it was ready for sale in late 1989. 
Then came a long-term brown rice (genmai) miso (ready last 
winter) and a natto miso [fi nger lickin’ miso]–now made by 
Liz Coleman.
 Traditional Foods now sells about 180-200 lb/month of 
miso. Mellow white is the best seller of the three types, but 
brown rice miso comes on strong in the cold months. The 
company sells about 35-40 lb/week of natto miso.
 It is a struggle to make the business succeed. North 
Farm Cooperative is the major distributor for their little 
co-op in Gays Mills, which is located several hours from 
Madison, Wisconsin, the headquarters of North Farm. All 
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members of Traditional Foods are members of the local co-
op, which is a member of North Farm cooperative system. 
Traditional Foods also buys some its raw materials from 
North Farm. The cooperative recently got a grant from the 
Presbyterian Church designed to help people in economically 
depressed areas to become more self-suffi cient. They are 
using the money to buy new, larger equipment and to 
improve their food processing plant.
 Talk with Bob Mandel. 1992. Jan. 11. He and his 
founding partner, Cindy, developed the natto miso–which 
is the fi rst natto miso or Finger Lickin’ Miso made in 
the Western world. He wanted a new product so his new 
company could compete with established miso makers and 
importers. Initially he wrote William Shurtleff at Soyfoods 
Center to try to get a recipe for natto miso, but Shurtleff 
did not have one. Bob had eaten natto miso imported from 
Japan, so he began to experiment to try to get a similar 
fl avor. Surprisingly soon he made a good product entirely 
from organic ingredients (the kombu comes from the Maine 
coast). It was fi rst sold in about Feb. 1990 after they moved 
the business out of their home. This natto miso is made 
using a 3-step fermentation as follows. First make barley 
koji using whole, dehulled (but not pearled) barley. Then 
add an equal amount of soybeans, plus salt and water as if to 
start a mellow barley miso. Incubate at 80ºF in a fairly large 
koji incubator for about 1 week, then take out unfi nished 
mellow barley miso, and mix in chopped soaked kombu and 
gingerroot (run the kombu then the ginger through a sausage 
maker, with relatively large holes and a cutter blade behind 
it, attached to their Hobart; the resulting pellets are about 
1/10th inch across). Put the mixture back in the incubator 
and let it ferment for another 4 weeks or so. Finally remove 
the mixture from the incubator, mix in sorghum molasses 
(made from crushed grain sorghum stalks), and package 
immediately in 1-lb plastic deli tubs or in bulk. The product 
is sold and should be stored refrigerated. The process is 
labor-intensive and the fi nal product, made in batches of 
35-40 pounds, wholesales for $2.85/lb and retails for about 
$3.75/lb or more.
 Bob thinks the product has real potential in America. He 
often serves it in a spread with tahini or almond butter on a 
rice cake or a cracker, or just straight on a popsicle stick. He 
has found that many people who would not ordinarily eat 
miso like natto miso because of its distinctive fl avor, natural 
sweetness, and lower salt content. Bob is not a part of the 
business any more but he still works at the co-op making koji 
for miso, and training another person to take it over from 
him. When he fi nishes this training, he and Cindy hope to 
continue their work with food.
 Concerning the founding of the company: In the fall 
of 1986 he and Cindy started to make and sell tofu, seitan, 
and tempeh from their home in Gays Mills. The business 
name has always been Traditional Foods. In Dec. 1988 there 
was meeting called to establish a co-op. In April 1989 they 

incorporated as a co-operative. In Aug. 1989 they purchased 
a commercial bakery. The original plan was to start making 
tempeh (to get initial cash fl ow) in the new building, and to 
develop a line of miso products. The fi rst misos that were 
later sold started to be made in the fall of 1989. But the 
person who was supposed to make the tempeh was never 
able to–so they found themselves in a bind. Therefore in 
about Feb. 1990 they started to make seitan again. Real 
sales of the mellow miso and natto began in early 1990. 
The brown rice miso was not ready until the fall of 1990. To 
get things started, Traditional Foods sold their products to 
the co-ops in Madison. The co-ops asked North Farm Co-
op (a natural foods wholesaler and distributor) to starting 
distributing Traditional Foods products; North Farm became 
Traditional Foods’ fi rst distributor in Feb. 1990–distributing 
to co-ops, other retail stores, and buying clubs. Soon 
Blooming Prairie was also distributing Traditional Foods’ 
products, especially west of the Mississippi to buying clubs. 
in Feb. 1990. Today the company makes seitan (packaged 
and in bulk) and 3 types of miso.
 Talk with Cindy Wiar, founder of Traditional Foods. 
1992. Jan. 12. She was unable to get large distributors 
like Great Eastern Sun and Mountain Ark to carry their 
natto miso because if that caused a drop in sales of their 
product imported from Mitoku in Japan, that could lead to a 
reduction in the volume discounts the distributors got from 
Mitoku. That was very frustrating to her–even though she 
could understand the distributors’ position. So they tried to 
fi nd distributors who were not importing natto miso, and 
tried to educate consumers to demand the product from 
their retail stores. After Bob leaves the co-op, Cindy plans 
to get a straight job to earn money to pay for the house they 
are now renting. They will also do some market gardening. 
Eventually they want to start a non-coop traditional miso 
shop.
 Talk with Bob Ribbens, owner of Earth Fire Products 
Co. (formerly Traditional Foods Cooperative). 1995. Nov. 1. 
The Brown Rice Miso (that is the product name on the label) 
was probably fi rst available for sale in 1991, though it could 
have been late 1990. The natto miso was renamed Kickapoo 
Chutney in April 1995. Note: Kickapoo is the name of a river 
and a Native American tribe in southern Wisconsin. Various 
people outside the company criticized the company for using 
the word “natto” with a product that was not natto.

1488. Lee, Sung-Woo. 1990. [Study on the origin and 
interchange of dujang (also known as soy bean sauce) in 
ancient East Asia]. Korean Journal of Dietary Culture 
5(3):313-16. [12 ref. Kor]
• Summary: “Soybean was originated from the regions 
of Manchuria where it was processed into Dujang, the 
fermented soybean sauce. It was not until the Han dynasty in 
China that ‘Shi’, one type of Dujang, was introduced. ‘Shi’, 
which is also known as ‘Sanguk’ (loose soybean Meju), 
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is made by fi rst boiling and then fermenting the kernel of 
cooked soybean. It was admitted by the Chinese scholars 
that the ‘Shi’ which was used in China was introduced 
from Manchuria, the neighboring people to China at that 
time and the ancestor of Korean. ‘Maljang’ is a form of 
caked-shaped ‘Meju’ which is made by fermenting cooked 
and mashed soybean. The ‘Maljang’ of Manchuria was 
introduced to China, where it was called ‘Maldo’. This fact 
is stated in a book, ‘Saminwolyong’, written during the 2nd 
century. ‘Maljang’ is presently used in Korea, but China 
has abandoned the use of ‘Maljang’ since the 6th century. It 
was introduced to Japan from Korea around the 7th century, 
and is remained in a few local regions. Although the term 
‘Jang’ is representing all sort of fermented soybean products, 
including ‘Shi’ and ‘Maljang’, today, the defi nition of ‘Jang’ 
differs between China and Korea. According to the Chinese 
defi nition of ‘Jang’. it is fermented soybean mixed with other 
cereal Koji. ‘Jang’ was fi rst mentioned in ‘Jaeminyo sool’ 
in China and it was later introduced to Japan However, in 
Korea, the Chinese type of ‘Jang’ was not commonly used 
due to the popularity of ‘Maljang’.” Address: 1. Dep. of 
Food and Nutrition, Hanyang University, Korea.

1489. Finnegan, John; Cituk, Kathy. 1990. Amazake rice 
beverage. Celestial Arts, P.O. Box 7327, Berkeley, CA 
94707. 80 p. No index. 21 cm. [80 ref]
• Summary: Contents: History and development. Making 
amazake. Complementary foods, spices and herbs. Why use 
amazake? Rice. Koji. Almond amazake. Nutritional analysis. 
Makers of amazake. Amazake kefi r-yogurt. Amazake as a 
baby food (with Bifi dus and Streptococcus faecium). Milk 
substitutes. The future of amazake. Recipes (29 recipes, 
including variations). About the ingredients (incl. miso) 
Appendixes: I. About aseptic packaging. II. Sources of 
amazake and koji. Bibliography. Glossary.
 Note 1. This book contains extensive information from 
the book Amazake and Amazake Frozen Desserts: Industry 
and Market in North America, by Shurtleff and Aoyagi 
(Soyfoods Center, 1988), used without acknowledgment 
or permission. Except for the chapters on “Recipes,” and 
“Amazake as a baby food,” it contains almost no new 
research or information.
 Talk with Benjamin Hills. 1991. Sept. 18. This book 
reads like an advertisement for amazake. Grainaissance was 
originally thinking of hiring John Finnegan to write a book 
on amazake, but they decided to withdraw from the deal, so 
he went ahead and did it on his own.
 Talk with Celestial Arts. 1991. Sept. 27. John Finnegan 
used to be the head of Elysian Arts, 20 Sunnyside Ave. Suite 
A161, Mill Valley, CA 94941. He now resides in Santa 
Monica, California. The book has sold about 800 copies to 
date. Address: Santa Monica, California. Phone: 415-389-
8925.

1490. Hesseltine, C.W. 1990. UJNR panel on toxic 
microorganisms. In: Albert E. Pohland, V.R. Dowell, Jr., 
and J.L. Richard, eds. 1990. Microbial Toxins in Foods and 
Feeds: Cellular and Molecular Modes of Action. New York: 
Plenum Press. xvii + 617 p. See p. 1-15. From a Symposium 
on Cellular and Molecular Mode of Action of Selected 
Microbial Toxins in Foods and Foods. Held 1988. Illust. 26 
cm.
• Summary: The UJNR (United States–Japan Cooperative 
Program on Natural Resources) was established in May 
1964. There were 7 original panels, one of which was Toxic 
Microorganisms. The initial emphasis was on botulism, soon 
followed by afl atoxins. The Panel consisted of 7 Japanese 
and 7 Americans; they comprised a mix a people who were 
experts on fungal mycotoxins and bacterial toxins. The Panel 
conducted many activities including joint panel meetings and 
study tours, exchange of mutual interest items, publication 
of 6 books, symposia, development of regulations, and 
interaction with other societies.
 The 1966 study tours in Japan were longer than usual 
because of the review of 4 projects supported by the USA 
involving the use of soybeans in foods. These 1966 tours 
included visits to the following Japanese organizations 
working with soybeans: (1) Universities: Nagoya Univ. 
(Mycotoxins and soybean fermentations), Tohoku Univ., 
Faculty of Agriculture (Miso fermentation), Kyoto Univ. 
(Fermented soybean foods), and Tokyo Univ. of Education 
(Soybean cheese). (2) Japanese government laboratories: 
Noda Institute of Research, Chiba (Shoyu fermentation), 
Institute for fermentation, Osaka (Culture collection and 
fermentation in General).
 (3) Trade association laboratories (each in Tokyo): 
Japanese Tofu Assoc., Japanese Shoyu Institute, Central 
Miso Institute. (4) Companies: Sendai Miso Shoyu Co., 
Sendai (Miso production), Koji Sanzaemon Roho, Kyoto 
(Koji starter production), Takeda Chemical Industry, Osaka 
(Antibiotic & fl avor fermentations), Kikkoman Shoyu Co., 
Chiba (Shoyu production).
 Talk with Dr. Walter Wolf of Peoria, Illinois. 2000. Aug. 
14. He was on the UJNR Protein Panel, which met for about 
10-12 years, on alternating years in Japan and the USA. 
Thus he went to Japan 5-6 times–the last time being in about 
1988. The purpose of the panel was exchange of information 
about protein. They met with their counterparts at the NFRI 
(National Food Research Institute, Tsukuba). At a typical 
meeting there would be formal presentations by members of 
both teams, followed by a fi eld trip to numerous facilities. 
Address: Northern Regional Research Center, Peoria, 
Illinois.

1491. Ishige, Naomichi; Raddle, Keneth. 1990. Gyoshô to 
narezushi [Fish jiang and fermented rice]. Tokyo: Iwanami 
Shoten. [8 ref. Jap]*
Address: Japan.
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1492. 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 
981. All: Japan.

1493. 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.

1494. Dawson, Chris. 1991. Re: Chronology of early 
shipments of shoyu and miso from Mitoku to Europe and the 
USA. Letter (fax) to William Shurtleff at Soyfoods Center, 
March 8. 1 p.
• Summary: 1969–First shipment of organic shoyu (Sakae 
Shoyu brand) from Fukaya Shoten in Shizuoka prefecture, 
Japan, to Mr. Sakaguchi of Le Bol en Bois in Paris, in 16 
liter tins. This shoyu was made with MOA* ingredients.
 1970, Oct.–First shipment of Jôhsen Shoyu and red rice 
miso from Sendai Miso Shoyu Co. Ltd. in Sendai, Miyagi 
prefecture.
 1971–First shipment of Hatcho miso from Hatcho Miso 
Ltd. in Aichi prefecture to USA.
 1976, March–First shipment of brown rice miso from 
Sendai Miso Shoyu Co. Ltd. in Sendai, Miyagi prefecture. In 

20 kg tins.
 1980, May–First shipment of Onozaki rice miso from 
Onozaki Koji-ten in Tochigi prefecture to Oak Feed in 
Miami, Florida. 84 cartons and 4 kegs.
 1980–First shipment of buckwheat miso from Kamegen 
Jyozo in Nagano prefecture, to Europe. 100 packs of 500 gm 
each.
 1984, Sept.–First shipment of organic tamari from 
Mansan Shoten in Aichi prefecture to Blake Rankin of 
Granum in Seattle, Washington. Four x 18 liters.
 1984–First shipment of organic soybean miso from 
Mansan Shoten in Aichi prefecture to Jon Judson of Soy 
Source, Christchurch, New Zealand.
 1987–First shipment of organic young (waka) Hatcho 
miso from Hatcho Miso Ltd. in Aichi prefecture to USA.
 1989–First shipment of organic Hatcho miso from 
Hatcho Miso Ltd. in Aichi prefecture.
 * Note: MOA refers to Mokichi Okada International 
Association, which is a commercial association related 
to the Japanese religion Sekai Kyusei Kyo which means 
“helping the world religion.” Its basic tenet is to “Make 
heaven on earth,” to bring peace on earth and health to all 
people. There are approximately 700,000 members in Japan. 
Mokichi Okada lived 1882-1955. The commercial company 
was formed in 1920 and is now known as MOA Trading 
Company. Its purpose is to promote natural and organic 
farming and provide natural products for people. Address: 
International Sales Manager, Mitoku Co. Ltd., C.P.O. Box 
780, Tokyo 100, Japan. Phone: 3-3201-6701.

1495. Ohlund, Tim. 1991. Re: Early work with miso and koji 
in Sweden. Letter to William Shurtleff at Soyfoods Center, 
June 5–in reply to inquiry. 2 p. Handwritten.
• Summary: Tim did the pioneering work with miso and koji 
in Scandinavia. The following dates were carefully extracted 
from his records in response to a number of questions asked 
by William Shurtleff.
 1973 summer (July)–I was in Japan to study miso and 
tofu making, etc.
 1982 Feb.–I fi rst sold miso in Sweden. That fi rst year I 
sold about 35 kg of rice miso and barley miso to friends.
 1983 Sept.–I fi rst produced an organic miso (from all 
organically grown ingredients), using oat koji and yellow 
peas.
 1984 April–I started using the name Malvabo (address: 
19063 Örsundsbro, Sweden) and fi rst sold miso to a retail 
food store. The fi rst varieties of miso I made were rice miso, 
barley miso, and oat miso. I also experimented with using 
peas instead of soybeans because peas are easier to grow in 
Sweden.
 1985 Sept.–I fi rst sold the organic miso developed in late 
1983. Address: Timoteus Kojiprodukter HB, Härvstagård, 19 
063 Örsundsbro, Sweden. Phone: 0171-65106.
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1496. Soyfoods Center. 1991. Soyfoods information catalog: 
Publications by William Shurtleff & Akiko Aoyagi Shurtleff 
[mail order]. P.O. Box 234, Lafayette, CA 94549. 20 panels. 
Aug. 30.
• Summary: This catalog, folded like a road map, is printed 
with dark blue and pea green ink on white paper. This is the 
fi rst catalog in which the prices are printed on a separate 
sheet of paper. 5,000 copies were printed by AMP Printing 
Inc. in Pleasanton, California.
 Note: This was the last catalog Soyfoods Center ever 
had printed on paper. Future catalogs appeared on the 
Center’s website. Address: Lafayette, California. Phone: 415-
283-3161.

1497. Spear, Bill. 1991. Soyfoods in Yugoslavia (Interview). 
SoyaScan Notes. Sept. 7. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Bill just returned from a 1-week macrobiotic 
summer camp at Kumrovec, Croatia, Yugoslavia; 75 people 
plus staff attended–during the current civil war. Last year 
he attended the same event, along with 600 other people. 
There are presently an estimated 5,000 to 10,000 macrobiotic 
people in Croatia. The major activity is in Zagreb. Croatia 
has most of the money and industrial productivity in 
Yugoslavia and that is a major reason that Croatians want 
independence. The Serbians are a relatively poor majority.
 There are two commercial and at least three home-based 
soyfoods manufacturers in former Yugoslavia. The best 
contact is Ivan Jugovac (about 40 years old), owner of Anyo 
located at Skolska Ulica 43A, 51215 Kastav (near Rijeka), 
Croatia, Yugoslavia. Ivan knows the names of the other 
soyfoods companies in Yugoslavia and is part of a loosely-
knit soycrafters network there. Anyo, which started about 2-3 
years ago, makes 250-300 kg/week of tofu (100 kg/day in 4 
or 5 batches) and 150-200 kg/week of seitan. From the tofu 
they also make smoked tofu, grilled tofu, deep-fried tofu, 
and tofu spread (with okara). The tofu is made in a 100-liter 
steam jacketed kettle and the nigari is imported from Japan. 
Their soybeans (which are not organically grown) come from 
Becej (pronounced BECH-ay) in Serbia, Yugoslavia. The 
business is doing well. Ivan makes natto for his personal use. 
He wants to start making miso and amazake commercially, 
and is looking for sources of koji and koji starter.
 A second soyfoods shop in Belgrade, Serbia (name, 
address, and contact person unknown) makes tofu, seitan, 
and tempeh on about the same scale as Anyo. It probably 
started at about the same time as Anyo. There are 1-2 small 
tofu shops in Zagreb, and one in Novi Sad, Serbia; in each, 
the tofu is made in a home kitchen. In Slovenia, a tofu 
company that will be the largest in Yugoslavia is nearly ready 
to begin operation in Slovenia, but the current civil war has 
delayed their opening. They plan to make 100 kg/day of tofu.
 The man who knows the most about soyfoods in 
Yugoslavia is Zlatko Pejic, a peace activist who is president 

of the Society for the Improvement of the Quality of Life and 
head of the macrobiotic community in Zagreb. His wife is a 
cooking teacher. He invited Bill to Yugoslavia, has been to 
the USA, and lectures throughout Yugoslavia. He has visited 
most of the soyfoods companies in Yugoslavia, has a fax, and 
like Ivan speaks pretty good English.
 Basically all of the interest in soyfoods in Yugoslavia 
grew out of macrobiotics. Several of the people who started 
companies attended the Kushi Institute in London. Two years 
ago, others attended the International Macrobiotic Institute 
in Kiental, Switzerland. In both places there are classes in 
soyfoods production (miso, tempeh, tofu, etc.) taught by 
various macrobiotic teachers such as Roberto Marrocchesi. 
Most companies have some books from Soyfoods Center. 
Bill is still actively affi liated with The Bridge in Connecticut 
and is a teacher of macrobiotics. Address: North Road, 
Bantam, Connecticut 06750. Phone: 203-567-0554.

1498. South River Miso Co. Inc. 1991. Catalog no. 10 [Mail 
order]. South River Farm, Conway, MA 01341. 8 p. Sept. 21. 
28 cm. [3 ref]
• Summary: “Since 1979. Made by the Elwell Family. 
Authentic farmhouse style miso. Made from 100% organic 
ingredients. Processed and packed entirely by hand. 
Unpasteurized, full of life.” Black ink on tan paper with 
many illustrations. Contains an introduction and 3 sections 
titled: What is miso?, What is koji?, and Amazing amazake. 
There is a recipe for Winter Day Miso Soup. The company 
now sells the following types of miso: 1. Hearty varieties: 
Three year barley, black soy barley, brown rice miso, 
dandelion-leek miso. 2. Sweet tasting, mellow miso varieties: 
Sweet tasting brown rice miso (formerly named Mellow 
brown rice miso), Chick pea miso. 3. More sweet tasting 
types: Golden millet miso, Aduki miso, Kasha (buckwheat) 
miso. Address: Conway, Massachusetts. Phone: (413) 369-
4057.

1499. Product Name:  Kasha Miso [With Buckwheat Koji].
Manufacturer’s Name:  South River Miso Co. Inc.
Manufacturer’s Address:  South River Farm, Conway, MA 
01341.  Phone: 413-369-4057.
Date of Introduction:  1991 October.
Ingredients:  Deep well water, organically grown 
buckwheat, organically grown soybeans, sun-dried sea salt, 
koji culture. Organically grown and processed in accordance 
with Section 26569.11 of the California Health and Safety 
Code.
Wt/Vol., Packaging, Price:  1 lb plastic tub.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with then Label sent 
by Christian Elwell. 1992. March 13. Soybeans are a major 
ingredient in this miso, but the koji is made with buckwheat. 
His company sold 300-400 lb. He started selling this miso 
in Oct. 1991. Label. 3.5 by 2 inches. Black on white. Self 
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adhesive. “100% organic ingredients. Unpasteurized. Please 
refrigerate.” There is a statement about traditional miso 
making signed by Christian and Gaella Elwell, a recipe for 
everyday miso soup, and an illustration of a silhouette of a 
mother handing a bowl of soup to her son seated across the 
table.

1500. Product Name:  Redwood Vegetarian Rashers 
(Tempeh Bacon).
Manufacturer’s Name:  Redwood Company (The). Div. 
of JRJ Trading (Importer-Marketer-Distributor). Made in 
America.
Manufacturer’s Address:  243 The Broadway, Muswell 
Hill, London, N10, England.
Date of Introduction:  1991 December.
Ingredients:  Tempeh, shoyu, malt syrup, sea salt, yeast 
extract, mixed spices, fermented red rice.
Wt/Vol., Packaging, Price:  Retails for £1.99.
How Stored:  Refrigerated or frozen.
New Product–Documentation:  Health Food Business 
(London). 1992. Jan. p. 12. “Vegetarian breakfast treats with 
JRJ’s organic bacon.” This bacon-like product made with 
organic tempeh retails for £1.99. The tempeh is made from 
organic soybeans with red rice added to give an authentic 
color; red rice gives much better color retention than the 
usual beetroot color. Salt is also added.
 Talk with Jeremy Duncan, owner of The Redwood Co. 
1992. June 16. This product was introduced in late 1991. 
About 6 months ago the company moved to its present 
address: Unit 4, West Burrowfi eld, Welwyn Garden City, 
Hertfordshire, AL7 4TW, England. He owns both The 
Redwood Co. and JRJ Trading, which is an import company. 
Nowadays he no longer thinks of Redwood as a division of 
JRJ Trading.
 Spot in SoyaFoods. 1992. Autumn. p. 5. “Tempeh 
alternative to bacon.” This may be England’s fi rst vegetarian 
alternative to bacon.

1501. Arora, Dilip K.; Mukerji, K.G.; Marth, E.H. eds. 1991. 
Handbook of applied mycology. Vol. 3: Foods and feeds. 
New York, NY: Marcel Dekker, Inc. x + 621 p. Illust. Index. 
26 cm.
• Summary: Contains 17 chapters by various authors. 
Two chapters, of special interest, are cited separately: 10. 
Nonproteinaceous fermented foods and beverages produced 
with koji molds, by Tamotsu Yokotsuka (of Kikkoman). 11. 
Proteinaceous fermented foods and beverages prepared with 
koji molds, by Tamotsu Yokotsuka. Address: 1. Banaras 
Hindu Univ., Varanasi, India; 2. Dep. of Botany, Univ. 
of Delhi, Delhi, India; 3. Univ. of Wisconsin–Madison, 
Madsion, Wisconsin.

1502. Chelf, Vicki Rae. 1991. Cooking with the right side 
of the brain: Creative vegetarian cooking. Garden City Park, 

NY: Avery Publishing Group Inc. viii + 283 p. Illust. incl. 
many color plates. Index. 28 cm.
• Summary: This vegetarian cookbook, which contains 
over 500 healthful recipes, shows a strong macrobiotic 
infl uence. The extensive glossary of ingredients includes 
good descriptions of adzuki beans, many sea vegetables, 
amaranth, amasake, gluten, gluten fl our, koji, kudzu, miso, 
mochi, natto, natto miso, okara, quinoa, seitan, shoyu, silken 
tofu, soybeans, tamari, tempeh, tofu, and T.V.P. (Textured 
Vegetable Protein). All of these ingredients are used in 
recipes. There are at least 26 tofu recipes, 6 seitan recipes, 
and 4 tempeh recipes.
 The author, who also illustrated this book, has been a 
vegetarian for 16 years. While living in Quebec, Canada, she 
wrote several French-language vegetarian cookbooks. The 
right side of the brain controls thoughts and actions that are 
creative, intuitive, spontaneous, and artistic, whereas the left 
side controls more logical, concise, analytical, and scientifi c 
thinking. Conventional education encourages development 
of the left side of the brain. This book encourages creative 
experimentation and improvisation with the recipes given.

1503. 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 
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 
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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.

1504. Homma, Gaku. 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. Illust. Glossary and index of Japanese words. 
Recipe index. 26 x 20 cm.
• Summary: This is a remarkable book by a remarkable 
man, with many deep insights into both traditional and 
modern cultures in Japan and the USA; it gives a unique, 
authentic view of Japanese culture, and makes liberal use 
of the Japanese names for things, such as foods, utensils, 
techniques, houses, etc. He uses the Japanese words fi rst, 
then explains what they mean (in parentheses) in English. 
Thus the book makes it easy and enjoyable to learn Japanese 
food-related words.
 Moreover, the book is brimming with interesting 
information about traditional soyfoods in Japan.
 The author was born in 1950 in Akita, capital of Akita 
prefecture, in northeastern Japan. Starting as a young 
boy, he studied Aikido with the founder, Morihei Ueshiba 
(1883-1969), as a live-in student in the small town of 
Iwama, in Ibaragi [Ibaraki] prefecture. He was curator of 
the Lake Ogawara Folk Art Museum, in Aomori prefecture, 
northeastern Japan, where he worked for about 4 years and 
learned much of the most interesting tradition, history and 
other information in this book. Since 1977 he has been living 
in Denver, Colorado.
 Contents: Preface. Foreword. 1. Introduction. 2. The 
background of country cooking–Folk art and custom. 3. The 
background of Japanese staple foods. 4. The background 
of country cooking–Basic preparation. 5. Country meals. 
Closing. Lake Ogawara Folk Art Museum (Ogawara 
Minzoku Hakubutsukan), located in Furumagi, Misawa 
City, Aomori prefecture. Founded by Mr. Yukio Sugimoto. 
Offi cially opened 29 Aug. 1961. Displays over 15,000 pieces 
of folk arts and crafts.
 Edamame (green soybeans, p. 49-50). In and around his 
home town, Aug. 15 was too early for harvesting fruits, so 
they celebrated mame meigetsu on Sept. 15. The main food 
offered at this festival was eda mame (green soybeans) along 
with boiled chestnuts, other fruits, and sweet potatoes. The 
name of the festival is derived from the word mame, which 
means “bean.” In other areas the festival might be called kuri 
meigetsu (“chestnut full-moon”) or imo meigetsu (“sweet 
potato full-moon”)–depending on the main crop produced. 
All of the various crops harvested were offered to the moon.
 Concerning soybean oil (p. 73): The section titled 
“Abura–Oils” states: In the Lake Ogawara Folk Art Museum 
an antique wooden tool (abura shibori, see photo) used for 
extracting oil is on display. The seed or food “to be pressed 
was placed between two pieces of wood and wedges were 
hammered into place with a big wooden mallet, driving the 
pieces together.
 “In the Lake Ogawara area this method was used to 
make rapeseed oil, a popular cooking ingredient.” Clearly, 
the oil was produced in small quantities. “The traditional 
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Japanese farmer was never able to produce enough oil for 
deep-frying foods.”
 “There are many sources for natural oils in Japan. From 
sesame seeds we obtain goma abura, from Japanese nutmeg 
we obtain kaya abura, from corn we obtain kimi abura, from 
peanuts we obtain rakkasei abura, and from soybeans we 
obtain daizu abura.”
 Concerning yuba: Although very healthful, yuba (dried 
soymilk fi lm) is not as popular as most other Japanese soy 
products. “Tofu is made by bringing soybean ‘milk’ to a boil. 
As it boils, a thick fi lm forms on the surface. This fi lm is 
picked up on a cloth and laid out to dry. The resulting food is 
yuba.
 Note 1. This is the earliest English-language document 
seen (Oct. 2012) that uses the term “dried soymilk fi lm” to 
refer to yuba.
 “I have served yuba to people visiting from Japan and 
had them ask me what it was.” Yuba is popular in China and 
parts of southern Asia. It can be eaten fresh or dried. “Yuba 
is available in Oriental markets in the United States, but 
chemicals have usually been added during production.” A 
photo shows various dried yuba sheets and dried yuba sticks 
on a shallow, round, woven Japanese tray (p. 92).
 Tofu (“soybean cake”), yuba (“soybean fi lm”) and natto 
(“fermented soybeans”) are all examples of soybean products 
(daizu seihin) (p. 139).
 In the section on Nimono–”Poached dishes” is a recipe 
for yuba and kikurage (“Soak 2 oz. yuba and cut into 1-inch 
pieces,” p. 186).
 Concerning tonyu (soymilk): It is mentioned only in the 
recipe for homemade tofu–using “2 cups daizu (soybeans) 
and ½ teaspoon nigari (coagulant)” (p. 142-43).
 Note 2. Koji, miso, miso soup, miso-dama, natto, shoyu. 
tamari, and tofu are each discussed in detail in separate 
records. Address: Former owner and head chef, Domo 
restaurant, Denver, Colorado. Founder and chief instructor 
Nippon Kan Aikido and Cultural Center, Denver, Colorado.

1505. Homma, Gaku. 1991. Miso, miso soup, miso-dama, 
and tamari (Document part I). 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: This is a remarkable book by a remarkable man, 
with many deep insights into both traditional and modern 
cultures in Japan and the USA; it gives a unique, authentic 
view of Japanese culture, and makes liberal use of the 
Japanese names for things, such as food, utensils, techniques, 
homes, etc.
 Here we will discuss only those parts of the book 
relating to miso, miso soup, miso-dama, and tamari: The 
author arrived in Denver, Colorado, in 1977. One day an 
Aikido student of his took him to a local health food store. In 
the Japanese section he found hijiki, wakame, nori, miso, and 

soba. To his surprise, he found that although the foods were 
expensively priced, each was of “third-rate quality” (p. 5).
 He started a Japanese restaurant in Denver, but never 
advertised it as a health food restaurant. Would anyone serve 
unhealthy food in a restaurant? Occasionally there would 
be customers with questions such as, “What kind of miso or 
shoyu do you use?” He realized that many customers were 
worried about their diets, rather than being grateful that they 
had enough food and that they could had the freedom to 
choose to eat whatever they wanted (p. 11).
 He was born in Akita, in northeastern Japan, where 
the winters are harsh, and traditional people stored foods 
for winter survival. Some vegetables were buried in miso 
(soybean paste). Some soybeans were also preserved by 
making them into miso, which was a hozonshoku (preserved 
food) (p. 16, 18).
 During the Kamakura period [1185-1333] Zen 
Buddhism became very popular with the samurai. Since Zen 
forbade the consumption of any warm-blooded animals, the 
diet was strongly affected. One popular food was “kanbutsu 
(lightly salted, dried fi sh) fl avored with a mixture of soy 
sauce and miso called hishio” (p. 26). A photo shows Zen 
priests, heads shaved, eating in a monastery, Note: Hishio 
was similar to Chinese soybean jiang, a mash with the 
consistency of thin congee [rice porridge] or apple sauce; it 
could be separated by straining or fi ltering into liquid soy 
sauce [like tamari], with the solid residue being somewhat 
like miso, although with less fl avor.
 During the Muromachi period [1336-1573], Zen 
Buddhism continued to infl uence the Japanese diet, which 
consisted mainly of rice, cooked vegetables, and an early 
form of miso named namé miso (“lick miso” [fi nger lickin’ 
miso]) (p. 27).
 In traditional Japanese farmhouses, fi sh or fowl were 
sometimes marinated with salt and miso or tamari (juice 
from making [soybean] miso), “fl ash-seared on both sides to 
seal in juices and fl avor, then stuck into the venkei (bamboo 
basket stuffed with rice straw used to store foods above the 
sunken open-hearth fi replace {irori}) to be smoked” (p. 32).
 In traditional farmhouses, if there was more meat 
than could be eaten during lunch and dinner, “the rest was 
marinated in miso and tamari. The miso would keep the meat 
from spoiling during the night. The next morning the meats 
were rinsed lightly, seared, and put in the venkei” for the rest 
the working day. When the family returned for a meal, the 
meat was ready to eat” (p. 38).
 Fishermen would mix their cooked rice with umezu 
(the juice left over after pickling umeboshi salt plums). And 
they would eat fresh fi sh with their umezu rice balls. First 
they would split the fi sh in half from the inside out–without 
using a knife. Then they would dip the fi sh in tamari or miso, 
and eat it uncooked, on the spot. Sometimes the tamari was 
mixed with wasabi (Japanese green horseradish) as a dip. 
Wasabi is a sterilizing agent, served with sushi to this day (p. 
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39).
 A dish found in Homma’s home town of Akita is called 
kayaki or kai yaki, which means “shell bake.” “A large 
scallop shell is placed over the fi re and fi lled with fi sh, tofu, 
and seasoned vegetables. Miso, soy sauce, or shottsuru (juice 
from pickling fi sh) as added for taste” (p. 40).
 In the Owu mountain range of northeastern Japan, men 
whose livelihood depends primarily on hunting are called 
Matagi. “These people also farmed, but they were takers 
of life.” So their lives, like those of the fi shermen, were 
restricted and controlled by religious customs. On long 
hunting trips, the only food or “fl avoring they carried was a 
dried ball made out of soybean paste called miso dama. All 
they had to do was to add water to make miso or miso soup 
(p. 42).
 After the Tokyo Olympics in 1964, “Japan became a 
country inspired by consumerism.” Japanese wanted to be 
like Americans. In “modern” families, the husband and wife 
both began to work outside the home. In the evening, just as 
the husband walked through the door, the wife would tear 
open a pouch of instant misoshiru (miso soup) and add hot 
water–”looks so real and tastes so good”–as they chased the 
American dream (p. 46).
 Table manners: “When you are being served a meal, 
your chopsticks should lay horizontally in front of you at the 
close edge of the table. Your rice bowl is on your left and 
your miso soup is on the right...” In Japanese restaurants in 
the USA, when serving dinner, they usually serve a salad and 
then misoshiru or osumashi (clear soup) before the meal (p. 
56-57).
 When you are a guest in a Japanese home, you “can only 
ask for misoshiru a second time. This is very formal; if it is 
a casual situation the rules are not as strict, yet manners are 
important in all situations” (p. 58).
 Slightly sour Chinese cabbage mixed with tofu and 
chopped negi (Japanese onion [or leek]), “simmered 
with water, miso, and sakekasu (rice wine lees), makes a 
delightfully sour dish...” “The fi rst bulbs to appear after the 
winter snow melted belonged to the fuki (butterbur) plant. 
“These bulbs were seasoned with miso and roasted, or made 
into sunomono” (seasoned with rice vinegar) (p. 66).
 “Miso and tamari–soybean by-products: Making miso 
was traditionally a community effort that began May 21st 
or 22nd (haru higan or the spring equinox).” Soybeans are 
soaked overnight, boiled, drained, and poured into a large 
tub. Men wearing rice-straw shoes to protect their feet 
crush the beans. The women then shape the crushed beans, 
while they are still warm, into pyramids, squares, or balls, 
depending on the locality [just like with meju in Korea]. 
After the shapes have cooled, they are tied with rice-straw 
rope and hung under the eaves of the house (see 2 photos, p. 
68). When the naturally occurring fungus [mold] begins to 
grow on the soybean shapes, it is said that “the fl ower has 
opened.” When the shapes are covered with a fragrant bloom 

of mold, they are transferred to the misodaru (large cedar 
miso tub). Just before miso making time this tub is fi lled with 
water or weighted with rocks and soaked in a river so that the 
wooden staves would swell tight. It is then tested for leaks. 
Salt and water are added and the tub is covered. From time to 
time the cover is removed and the miso is stirred to enhance 
the fermentation process. This farmhouse method of making 
soybean miso is simpler than that which requires the use of 
koji, and the miso has a saltier taste.
 While soybean miso is fermenting, a dark, rich, delicious 
liquid gathers at both the top and bottom. This is collected 
and called tamari (or miso-damari), and is used in traditional 
farm houses like soy sauce. In the countryside, shoyu (soy 
sauce) was traditionally made “as a cash crop to be sold in 
the cities. The mountain people and country farmers couldn’t 
afford shoyu, so they used tamari or taremiso instead.
 As a child, it was Homma’s job to crush the boiled 
soybeans. His family used koji. The traditional farmer 
keeps a storage shed for the tubs of miso and pickles near 
his house–but not too near. “City people sometimes use the 
phrase ‘you smell like miso’ to mean that you come from” 
the countryside.
 “Sometimes on larger farms, miso was stored for up to 
eight years. To have old miso in your house meant that you 
had a large, prosperous family” (p. 67-69). (Continued). 
Address: Former owner and head chef, Domo restaurant, 
Denver, Colorado. Founder and chief instructor Nippon Kan 
Aikido ad Cultural Center, Denver, Colorado.

1506. 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. 
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) 
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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.

1507. Homma, Gaku. 1991. Koji (Document part). 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: This is a remarkable book by a remarkable man, 
with many deep insights into both traditional and modern 
cultures in Japan and the USA; it gives a unique, authentic 
view of Japanese culture, and makes liberal use of the 
Japanese names for things, such as food, utensils, techniques, 
houses, etc. He uses the Japanese words fi rst, then explains 
what they mean (in parentheses) in English. Thus the book 
makes it easy and enjoyable to learn Japanese food-related 
words. Moreover, the book is brimming with interesting 
information about traditional soyfoods in Japan.
 This record will focus on koji (p. 72, 73) which 
originated in China, where it is called qü or ch’u.
 Koji is mentioned in the section on making miso and 
tamari. “To make modern commercial miso, koji is added 



KOJI (300 BCE to 2021)   572

© Copyright Soyinfo Center 2021

as a catalyst to start the fermentation process. Koji is malted 
rice or sometimes barley, although rice koji is the most 
popular. Shiro miso or white miso has a high percentage of 
koji. Aka miso (red miso) has a lower percentage... It was 
my job as a child to crush the boiled soybeans used to make 
miso. The crushed beans were then poured into a wooden 
tub, mixed with koji, covered and left to ferment for an 
average of six months to a year” (p. 67-68).
 In the section on Shottsuru: “The end of November 
and December in my home town of Akita was the season 
for hata hata or sand fi sh. Thousands and thousands were 
caught at sea or were washed up on shore in what looked like 
an invasion.” “For many years, hata hata was the source of 
winter protein in Akita and the surrounding areas... A favorite 
delicacy was sushizuke, which was hata hata mixed with koji 
and white rice in large quantities (sometimes 60 gallons). 
The mixture was left in a large press to pickle. As the koji 
and white rice fermented, the vinegar produced preserved 
the fi sh. The press kept poisons [toxins] from forming by 
limiting the access to oxygen” (p. 69).
 In the section on Kanmi (sweets): “Rice or barley (rice 
being the more popular of the two) is steamed and mixed 
with kojikabe [also called tané koji] (a mold that changes 
starches to dextrose) to make koji. Koji you remember is 
used as a catalyst to make miso and shoyu.
 “Because of the high starch content in rice, if this koji 
is brewed and distilled, it becomes quite sweet. This unique 
sweet taste from fermenting koji is the basis for making saké 
(drinking rice wine) and mirin (cooking rice wine).
 Today sake is drunk all over the world. In the old days, 
sake was to expensive for farmers and common people. 
The farmers drank nigorizake [nigori-zake], which was 
homemade sake. This nigorizake did not go through the fi nal 
fi ltering separation process, so it was not clear like the sake 
we see today.
 “About 60 or 70 years ago, a new government liquor 
law was instigated to control the production of homemade 
sake. It became illegal to brew sake. Of course, unlawful 
brewing continued. In my hometown area the local word 
for nigorizake is doburoku or ohho. This doburoku, brewed 
in secret under penalty of law, was most delicious. Today 
it is no longer illegal to produce nigorizake to be sold in 
liquor stores so long as the producers pay an alcohol tax.” 
“Nigorizake has been made from genmai (brown rice) since 
the Edo period (p. 72).
 “To make mirin, nigorizake is fi ltered to separate 
the clear sake from the dregs or lees (the later is called 
sakekasu). Distilling this sakekasu results in shochu 
(distilled spirits). Mirin is the result of fermenting and 
straining shochu, adding it to steamed sticky rice and koji, 
and fermenting the lot together. Mirin is the most popular 
sweetener used in Japanese cooking” (p. 73). Address: 
Former owner and head chef, Domo restaurant, Denver, 
Colorado. Founder and chief instructor Nippon Kan Aikido 

and Cultural Center, Denver, Colorado.

1508. Passmore, Jacki. 1991. The encyclopedia of Asian 
food and cooking. New York, NY: William Morrow. 320 p. 
Illust. by Jan Smith. Index. 24 cm. [44 ref]
• Summary: The most complete book of its type seen 
to date (May 2010), with many helpful cross references 
(although sometimes fl awed). Soyfoods are mentioned 
throughout. Unfortunately, for Chinese foods, the author 
does not distinguish between Mandarin and Cantonese, or 
between pinyin (newer) and Wade-Giles (older) styles of 
romanization. For some of the “Also known as” it is not 
clear to which of several previous entries this refers (see 
“Soybean”). Sometimes she gives standard transliterations 
(azuki, miso, tofu, yakidofu) yet at other times she writes 
phonetically (ah meh)–as an aid to correct pronunciation.
 Ame (ah meh, Japan): A sweet jelly made from millet.
 Azuki bean (Phaseolus angularis). Native to China; 
used in China since the Han Dynasty (206 BC–AD 220): An 
[or anko] (Japan): A sweetened paste of ground azuki beans 
available in smooth (koshi-an) and crunchy [chunky] (tsubu-
an or tsubushi-an). Sarashi-an: A fl our of ground azuki beans. 
Also known as hong dow (China), dried red beans, red beans 
[adzuki beans, aduki beans]. See also: Red bean paste, sweet.
 Bean curd: Also known as dou-fu, dow foo (China); 
tahu (Indonesia), momen tofu, tofu (Japan); ta hu, ta hua 
(Malaysia); tahure ([fermented tofu] Philippines); tauhu kau 
(Thailand); dau hu, dau hu chung (Vietnam); bean custard, 
soybean cake.
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the term ta hu to refer to 
Malaysian-style tofu.
 Illustrations of: Fried bean curd, pressed bean curd. 
Almond bean curd (non-soy). Bean curd “brains”: Also 
known as doufu nao (China); taho (Philippines). “Cotton” 
bean curd: Also known as momen tofu (Japan). Freeze-
dried bean curd [dried-frozen tofu]: Also known as koya 
tofu (Japan). Fried bean curd: Also known as char doufu, 
doufu pok (China); agedofu, atsu-age, nama-age (Japan); 
tauhu tod (Thailand), dau hu chien (Vietnam). Fried bean 
curd pouches: Also known as aburage, usuage (Japan). Gan 
modoki. Grilled bean curd: Also known as doufu kan [sic], 
gone (China); yakidofu (Japan). Instant bean curd. Okara. 
Pressed bean curd: Also known as doufu kan (China), 
taukwa, tauhu kuning (pressed yellow bean curd) (Indonesia, 
Malaysia); tokwa (Philippines); tauhu leong (Thailand); dau 
hu ki (Vietnam). Silk bean curd: Also know as kinugoshi tofu 
(Japan), shui doufu (China), taho (Philippines).
 Note 2. The author seems to be confused about “Silk 
bean curd.” Japanese kinugoshi is made from relatively 
thick soymilk, which is “set” using a coagulant but without 
any separation of curds and whey. Yet on page 26 we read: 
“In China the name [for silk bean curd] translates as ‘water 
bean curd,’ It has a very smooth, delicate texture achieved 
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by straining the coagulated liquid through fi ne mesh, then 
allowing the strained curds to settle without pressing.” This 
is not a description of silken tofu, but rather of Japanese 
regular tofu (momen-goshi) made without any pressing 
weights.
 Contains a recipe for homemade “Bean Curd” plus 3 
bean curd recipes.
 Bean curd by-products: Bean curd skin [yuba], bean 
curd sticks: Also known as fu jook pin, gee jook (China), 
yuba (Japan), forng ta ohu [tauhu] (Thailand); rolled bean 
curd, second bamboo.
 Fermented bean curd: Also known as foo yu, fu-ru, 
narm yu (China), tahoe, tahu (Indonesia, Malaysia), tausi 
(Philippines), bean curd cheese, Chinese cheese, pickled 
bean curd, red bean curd, soybean cheese.
 Moldy bean curd. Bean curd cheese: See bean curd by-
products (fermented).
 Bean pastes and sauces: Shih and jiang from China: 
(1) Bean sauce (jiang) also known as taucheo or tau sa 
(Malaysia, Nonya and Singapore cooking), mien see [mian 
shi] (China), taoco [Pron. = tao-cho] (Indonesia), tuong 
ot (Vietnam), bean paste, brown bean sauce, yellow bean 
sauce. (2) Black bean sauce (a recent addition to the family 
of Chinese sauces. A major ingredient is puréed fermented 
black beans with a hint of garlic and star anise. It tastes best 
when freshly made). (3) Chili bean paste (in addition to 
chopped dried chilies, it sometimes contains fermented black 
beans): Also known as lat chu jeung, as lat chu jeung yau 
(Garlic) (China); kochujang (Korea); bean paste with chili; 
hot bean paste; Sichuan hot bean paste. (4) Dhwen-Jang 
(Korea). See also miso. (5) Hoisin sauce (China): A sweet, 
thick, reddish brown sauce. One ingredient is fermented 
soybean paste. Not to be confused with the Chinese barbecue 
sauce called sha cha jang. Also known as hoi sin cheung 
(China); barbecue sauce. (5) Soybean paste. Also known as 
mean see jiang (China). (6) Sweet bean paste. In this context 
it is not the sweet bean paste made from azuki beans, but 
rather a sweet, thick, dark brown sauce made of ground 
fermented soybeans and sugar. Its salty-sweet fl avor is used 
in marinades and roast meats. Also known as tim mean jiang 
(China).
 Bean sprout: Mung bean sprouts, silver sprouts (mung 
bean sprouts with the roots and seed pods removed), soybean 
sprouts (They “are large, up to 5 inches {12.5 cm} in length, 
a deep, almost yellow color and strong in fl avor...”). Also 
known as: Daai dau nga choy (soybean sprout), ngunn nga 
choy (silver sprouts), nga choy, sai dau nga choy (mung 
bean sprout) (China); tauge (Indonesia); moyashi (Japan); 
kacang ijo, kacang djong, kacang padi (Malaysia); togue 
(Philippines); taun gawk (Thailand); gia (Vietnam); bean 
shoots.
 Beijing duck sauce (recipe with ½ cup sweet bean 
paste). Vietnamese-style Beijing duck sauce (with ½ cup 
sweet soy sauce–kecap manis).

 Black bean: See Fermented black bean. Black bean 
sauce: See Bean pastes and sauces. Fermented black bean 
sauce. Black soybean: See soybean.
 Broad bean paste. Broad bean sauce: “The best is made 
in Pixian, a city in Sichuan province, where it is used instead 
of soybean-based seasoning sauces.”
 Brown bean sauce: See Bean pastes and sauces.
 Che hau sauce (Che how, China): See Bean pastes and 
sauces (Hoisin). Chick-pea.
 China: Has the “oldest and most well-documented 
cuisine in the world.” Chinese cheese: See Bean curd by-
products (fermented). Chinese hot bean paste: See Bean 
pastes and sauces.
 Dau hu (Dow hoo, Vietnam): See bean curd. Dau hu 
chien (Dow hoo chee-ian, Vietnam): See Bean curd, fried. 
Dau hu chung (Dow hoo chee-ung, Vietnam): See Bean curd. 
Dau hu ki (Dow hoo kee, Vietnam): See Bean curd, pressed.
 Dengaku (plus recipe).
 Dhwen-jang (Dwen-jang, Korea). Similar to Chinese 
soybean paste or Japanese akadashi miso. Also known 
as Korean bean paste. Doufou Kan [doufu gan], China: 
Bean curd (grilled, pressed). Dou-fu (Dau-fu, China). See 
Bean curd. Doufu nao (Daufu-nou, China): See Bean curd 
“brains.” Doufu pok (daufu pork, China). See bean curd, 
fried. Dow foo (dau fu, China): See Bean curd.
 Edamame (e dah ma meh, Japan): See soy bean.
 Fermented bean curd: See Bean curd by-products. 
Fermented bean curd cake. See Bean curd by-products; 
tempe.
 Fermented black beans (Shih, China). With recipe for 
“Fermented black bean sauce” (p. 106). Also known as dau 
see (China), black beans, dried black beans, preserved back 
beans.
 Fermented red rice. Flours and thickeners: Kuzu (Japan). 
Mung bean fl our. Soy fl our (incl. kinako, which “is used in 
confections and to make noodles... In China, a thick, nutty-
tasting noodle is made from soy fl our”). Foo yu (Fu you, 
China). See Bean curd by-products (fermented). Forng Tao 
Hu (Fong tao huu, Thailand). See Bean curd by-products, 
bean curd sticks. Fu jook pin (Fu juk pin, China): See bean-
curd by-products, bean curd skin. Fu-ru (Fu yue). Gee Jook 
(Ji Juk, China): Bean curd sticks.
 Gluten: Kau fu, kohana fu, matsutake fu, mein jin pau, 
nama fu, su tang, yaki fu. Also known as: Kau fu, mianjin, 
mein jin pau, su tang (China), kohana fu, yaki fu (Japan).
 Gochujang (Korea). See also: Chili paste, chili sauce. 
Korean barbecue sauce.
 Grilled bean curd: See Bean curd, grilled.
 Hatcho miso: See miso, Hatcho. Hot bean paste. Hot 
black bean sauce. Inaka miso: See miso.
 Japan: “Japanese cooks revel in the artistry of their 
craft. The Japanese love of nature is a challenge to present 
each ingredient as reminder of its origins: to bring nature to 
the table...,” Regional cuisines are not of great importance 
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in Japan; cooking methods (incl. Dengaku), salting (incl. 
Teriyaki), cutting and slicing techniques.
 Kecap asin (Ket-chup a-seen, Indonesia): See Soy 
sauce, sweet and salty. Kecap cair (cha-ear, Malaysia): See 
soy sauce, light. Kecap hitam (Indonesia): See soy sauce, 
sweet and salty. Kecap ikan (Indonesia): See Fish sauce. 
Kecap manis (mah-niece, Indonesia): See Soy sauce, sweet 
and salty. Kecap petis (pet-is, Indonesia): See fi sh sauce. 
Kinugoshi tofu (Japan): See Bean curd, silk.
 Kochujang (go-choo jang, Korea): See Bean pastes and 
sauces; chili pastes.
 Koikuchi shoyu (Japan): See soy sauce. Continued. 
Address: Author of several books on Asian cuisine.

1509. Passmore, Jacki. 1991. The encyclopedia of East Asian 
food and cooking (Continued–Document part II). New York, 
NY: William Morrow. 320 p. [44 ref]
• Summary: Continued from p. 153: Korean bean paste: See 
Dhwen jang. Koshi-an (Japan): See Azuki beans (an). Koya 
tofu (Japan): See Bean curd, freeze-dried [sic].
 Kuzu (Japan): See Flours and thickeners. Lentil (Lens 
esculenta): Red lentil, Red mung beans.
 Light soy sauce: See Soy sauce.
 Lu soy (lo shui, China): See soy sauce.
 Maltose: Made by fermenting germinated grains of 
barley. When used to glaze foods, may have soy sauce and 
red food coloring added. Also known as: Malt sugar, [barley 
malt syrup].
 “Ma-po” dofu [Mabo-dofu]: See beef.
 Mean see jiang [mian shi jiang] (min see jiang, China): 
See Bean pastes and sauces.
 Mein jin pau [mien jin pau] (China): See Gluten.
 Mianjin (China): Gluten.
 Mien see (mien-si [mian shi], China): See Bean pastes 
and sauces.
 Miso (Japan): (1) Hatcho-miso. (2) Inaka miso or Sendai 
miso. Also known as Red miso. (3) Shinshu miso. (4) Shiro 
miso.
 Mochi. Monosodium glutamate. Also known as: Mei 
jing (China); aji-no-moto (Japan); servuk perasa (Malaysia); 
ve tsin (Vietnam), M.S.G., taste essence, taste powder.
 Moyashi (Japan): See Bean sprout.
 Mung bean. Also known as moong ke dal (India); 
kacang djong, kacang eedjo [hijau, katjang idjo] (Indonesia); 
kacang hiau (Malaysia); tau ngok (Thailand); dau xanh 
(Vietnam); green gram.
 Nama-age (nah-mah ah-geh, Japan): See Bean curd, 
deep fried.
 Nama fu (Japan): Raw / uncooked wheat gluten.
 Natto (Japan). See soybean.
 Noodles: (1) Bean curd noodles (China). Also known as 
Soy noodles, soy vermicelli.
 Oils and fats: Soybean oil. (2) Bean curd skin noodles 
(China) [yuba noodles].

 Peanut (with many foreign names and recipes).
 Preserved black beans: See Fermented black beans. 
Pressed bean curd: See Bean curd (pressed).
 Red bean paste, sweet: “An important ingredient in 
Chinese and Japanese cooking, sweet red bean paste is made 
by boiling the red azuki bean and mashing it to a paste with 
lard or oil, then cooking it until it is fairly dry or thick. In 
Japan, red bean paste is made in two textures: the smooth 
purée is koshi-an and the chunky version, with the beans 
only partly crushed, is tsubushi-an. It is a fi lling for cakes 
and sweet buns, and is used in several desserts.” Also known 
as hong dow sar (China), an (Japan). Contains a recipe for 
Sweet red bean paste.
 Red rice: See Fermented red rice.
 Rice: Many type of glutinous and non-glutinous.
 Rolled bean curd: See Bean curd sticks [dried yuba].
 Seaweed: Many different types. Seaweed gelatin or 
Seaweed jelly: See agar agar.
 Sendai miso (Japan): See miso.
 Sesame seed: Black sesame seed, sesame oil, sesame 
paste, white sesame seed.
 Shinshu miso (Japan). Shui doufu (China): See bean 
curd (silk). Silk bean curd: See Bean curd (silk).
 Soybean (Glycine max): (1) Black soybeans. (2) Fresh 
soybeans [edamame]. (3) Yellow soybeans. Soybean cheese: 
See Bean curd, fermented [fermented tofu]. Soybean 
condiment: See Bean pastes and sauces. Soybean milk. 
Also known as tau cheing, tau ni (China). With homemade 
soymilk recipe. Soybean noodle: See Noodles, bean curd. 
Soybean oil: See fats and oils. Soybean paste: See Bean 
pastes and sauces. Soybean sprout: See bean sprout. Soy 
fl our: See Flours and thickeners.
 Soy sauce: “An ancient seasoning, fi rst used in China 
more than 3,000 years ago. Known in its original form as 
shih, it was a thin salty liquid in which fl oated fragments of 
fermented soybeans.” “Soy sauce is to Chinese and Japanese 
cooking what the pungent, salty fi sh sauce known as nam pla 
or nuoc mam is to Thailand and Vietnam respectively.” (1) 
Dark soy sauce. Also known as jang yau, see yau (China); 
koikuchi shoyu, tamari (Japan), kecap pekat (Malaysia); 
mushroom soy. (2) Light soy sauce: Thinner, saltier, and 
lighter in color and fl avor. It is used in cooking where its 
light color will not spoil the color of the ingredients. Also 
known as sang chau, see yau (China), shoyu, usukuchi shoyu 
(Japan), kecap cair (Malaysia), toyo (Philippines), nam siew 
(Thailand), xi dau (Vietnam), thin soy sauce. (3) “Lu soy 
(China) is a ‘master sauce’ based on soy sauce with sugar, 
ginger, and fi ve-spice, It is used for simmering poultry and 
other meats to give a rich fl avor and to color the food a deep 
brown. Also known as lu shui (China).”
 Soy sauce, sweet and salty: (1) “Kecap asin (Indonesia) 
is a thick, salty, dark soy-based sauce used to impart a strong 
color and fl avor. Its sweet counterpart is kecap manis. It is 
similar to, but thicker than, several dark soy sauces used in 
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Chinese cooking.” (2) Kecap hitam (Malaysia) is a sweet 
dark soy sauce. Slightly less spicy than kecap manis. (3) 
Kecap manis (Indonesia) is a sweet, dark, thick, aromatic 
soy sauce, especially widely used with satay. “It is similar 
to, though fi ner in fl avor than, Chinese sweet soy sauce” 
[tian mian jiang]. Also known as kecap bentang manis 
(Indonesia); sweet soy sauce. (4) “Sweet soy sauce (China) 
is a dark, sweet sauce combining soy sauce, sugar, and malt 
sugar. Its distinctive malt-like taste goes well as a dip for 
fried snacks, poultry, and seafood.” It appears frequently 
on the table in homes and restaurants in Fukien province, 
opposite Taiwan on the coast of south-eastern China. For a 
recipe, see Sweet soy sauce pork (p. 230). Note: This is not 
generally a commercial product. (5) Tim cheong (Malaysia) 
is a thick, sweet, black soy sauce, similar to that used in 
China. In Malaysia it is served with poh pia. Its fl avor is 
closer to that of kecap hitam than to kecap manis.
 Sprouts, soybean. See Bean sprout, soybean. Sushi 
(describes many types, with recipes). Sweet bean paste or 
Sweet bean sauce: See Bean pastes and sauces.
 Taho (Philippine bean curd brains). Tahoe (Indonesia or 
Malaysia, fermented bean curd). Tahu (Malaysia bean curd). 
Ta hua (Malaysia bean curd). Tahure (Philippine bean curd).
 Tamari (Japan): See soy sauce. Taucheo (Malaysia or 
Singapore, bean pastes and sauces). Tauge (Indonesia bean 
sprout). Tauhu kao (Thailand bean curd). Tauhu kuning 
(Indonesia and Malaysia bean curd pressed). Tauhu leong 
(Thailand bean curd, pressed). Tauhu tod (Thailand bean 
curd, fried). Taukwa (Indonesia and Malaysia bean curd 
pressed). Tau sa (Malaysia bean paste and sauces). Tausi 
(Philippines, bean curd products [sic, fermented black 
soybeans], fermented).
 Tempe (Indonesia, Malaysia): Fermented soybean cake 
[tempeh]. Oncom [Ontjom]. Tokwa (Philippine bean curd 
pressed).
 Tosa soy sauce (Japan): The classic sashimi 
accompaniment. Recipe given.
 Tsukemono: Takuan, umeboshi.
 Usu-age (Japan): See Bean curd (fried) purses.
 Winged bean. Yuba (Japan).
 Brief biography: “For more than twenty years she has 
been professionally involved with Asian food as a writer, 
teacher, publicist, researcher, consultant, and, of course, 
cook. She has traveled extensively in Asia and lived in Hong 
Kong for more than ten years, working as a food writer 
on a number of newspapers and magazines, which led to a 
career as a food consultant. Her most recent book, Asia the 
Beautiful Cookbook was listed by Publishers Weekly as one 
of the best books of 1987.” Address: Author of several books 
on Asian cuisine.

1510. Shufu-no tomo. 1991. Anzen shokuhin no hon: 
Munôyaku, mutenka no honmono shokuhin otoriyose gaido 
[The book of safe foods: A guide for getting real foods 

without agricultural chemical or additives]. Tokyo: Shufu-
no-tomo-sha. 144 p. Illust. 26 cm. Tokubetsu henshû (Special 
edition). Shufu-no-tomo Seikatsu Series. 26 cm. [Jap]
• Summary: This beautiful book is about Japanese natural 
foods, organically grown without agricultural chemicals 
and processed without chemical additives. It is packed with 
color photos and descriptions of the products, the people 
and companies that make them, and the places where they 
are made. The name, address, and phone number of each 
company is included. Miso (p. 16-20). Shoyu (p. 21-27). 
Natto and tofu (p. 76-78).
 Amazake (p. 16-17): Koji-ya Saburouemon, Nakamura 
2-29-8, Nerima-ku, Tokyo, Japan. Phone: 03-3999-2276. 100 
years old, 6th generation.
 Miso & Shoyu (p. 18): Sendai Miso Shoyu, Kojo 1-5-1, 
Wakabayashi-ku, Sendai-shi, Miyagi-ken 982, Japan. Phone: 
022-286-3151.
 Miso & tamari (p. 19): Nakamura Jozo, Tatsuno-cho 
1536, Yokkaichi-shi, Mie-ken 510, Japan. Phone: 0593-26-
0456. Started 70 years ago. 3rd generation. About 15 years 
ago started to make naturally fermented soy products.
 Miso (incl. barley miso; p. 20): Shirouza Shoten, 
Meihama 3-3-27, Nishi-ku, Fukuoka-shi, Fukuoka-ken 819, 
Japan. Phone: 092-881-0413.
 Shoyu made with whole soybeans (p. 21): Kikkogo 
Shoyu Kondo Shoyu Moto, Yamada 733, Itsukaichi-machi, 
Nishitama-gun, Tokyo 190-01, Japan. Phone: 0425-95-1212.
 Shoyu (p. 22-23): Kadocho, Kita-machi 7, Yuasa-machi, 
Arita-gun, Wakayama-ken 643, Japan. Phone: 0737-62-2035. 
5th generation.
 Shoyu (p. 24): Yamaki Shoyu, Kotobuki 3-3-16, 
Honsho-shi, Saitama-ken 367, Japan. Phone: 0495-24-6161.
 Unpasteurized miso, and shoyu (p. 25): Shoku Seikatsu 
Kenkyu-kai, Miroku-ji 83, Fujisawa-shi, Kanagawa-ken 251, 
Japan. Phone: 0466-22-0635. Started in about 1970.
 Shoyu, amazake base, koji, miso (p. 26): Inoue Shoten 
(Igeta Shoyu brand), Owari-machi 57, Kitakyo, Nara-shi 
630, Japan. Phone: 092-741-5360. 4th generation. Started 
during the Genji era (1864-65).
 Shoyu (p. 27): Jokyu, Daimyo 1-12-15, Chuo-ku, 
Fukuoka-shi 810, Japan. Phone: 092-741-5360. Started 135 
years ago.
 Natto (p. 76): Kuroishi Natto, Fukuroi 1-74, Kuroishi-
shi, Aomori-ken 036-03, Japan. Phone: 0172-52-3958. 
Started 60 years ago.
 Natto (p. 77): Shojiki Mura, Nishitakao 5-237, 
Kitamoto-shi, Saitama-ken 364, Japan. Phone: 0120-421351. 
A relatively new company.
 Tofu (p. 78): Kurihara Shoten, Endo 2022, Fujisawa-shi, 
Kanagawa-ken 252, Japan. Started in about 1977. Address: 
Tokyo.

1511. Yokotsuka, Tamotsu. 1991. Nonproteinaceous 
fermented foods and beverages produced with koji molds. 
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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.

1512. 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.
 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 
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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.

1513. DeBona, Don. 1992. The miso market in America and 
The American Miso Co. (Interview). SoyaScan Notes. Feb. 
29. Conducted by William Shurtleff of Soyfoods Center.
• Summary: The miso market in America is growing 
nicely. There are two distinct U.S. miso markets, the 
Asian-American (Oriental) market and the natural foods 
(macrobiotic) market. Don can only speak for the latter, 
and is best able to discuss his company’s experience in that 

market. In the last 3-4 years, his production has grown on 
average 10-12% a year. He thinks that the causes of this 
growth are the wider availability of miso, and its greater 
accessibility to mainstream consumers who increasingly 
shop at natural food stores and chains such as Whole Foods 
Market and Bread & Circus. Neither the current recession 
nor the greater consumer awareness of dietary sodium 
affect miso sales. Most miso buyers are macrobiotics or 
vegetarians who are not very concerned about consuming 
too much sodium. People who buy his lower-sodium misos 
(sweet white [rice], sweet barley, mellow barley, or chickpea 
miso), do so not because of their lower sodium content but 
because they have different applications and fl avors. He does 
not market his low-salt products as “low salt” nor does he 
see any great potential in making and marketing low-salt 
misos. Miso buyers generally know a lot about miso and 
about nutrition. He makes no nutritional claims on his miso 
products. His main concerns are with the taste and quality of 
his misos.
 From the late 1960s until the very early 1980s, the non-
Oriental U.S. miso market was largely a macrobiotic market. 
But the growth he has seen in the last 3-4 years is mainly to 
non-macrobiotic customers. He estimates that more than half 
the people who buy his miso do not think of them selves as 
macrobiotic, and perhaps a third of them have never even 
heard the word “macrobiotic.” They buy it as a vegetarian 
natural food product; they like the taste, and see it a new and 
versatile seasoning. The dark misos provide a meatlike fl avor 
but the sweet and mellow misos do not. People use mellow 
white miso is soups, salad dressings, or stir fries. Dark misos 
are used more in soups, whereas sweet misos are not very 
widely used in soups.
 He would categorize the different varieties of miso (both 
from a production and sales viewpoint) as percentages of his 
total production as follows: 1. Long-term, traditional darker, 
40% (23% barley and 17% rice). 2. Mellow miso (white or 
barley), 30%. 3. Sweet miso (white or barley), 20%. 4. Other 
(including non-soy): Chickpea, 10%.
 Looking at the same categories for the American 
natural foods/macrobiotic market as a whole: 1. Long-term, 
traditional darker, 57% (35% barley, 15% rice, 7% soybean 
or Hatcho). 2. Mellow miso (rice or barley), 25% (American 
Miso Co. and Miyako Oriental Foods/Cold Mountain 
dominate this category). 3. Sweet miso (rice or barley; only 
American Miso makes or sells a true shiro miso), 10%. 4. 
Other (including non-soy): Chickpea, fi nger lickin’ miso (a 
topping), natto miso, buckwheat miso, etc. 8%.
 Two Japanese men now live and work at American Miso 
Co.; one was brought by John Belleme about 8 years ago, 
and one came about 3 years ago. They are in production. 
Don also has 2 American workers. They are like part of the 
family. He has never had soybean or Hatcho miso in his 
house and has never seen these Japanese eat it. Don does 
not particularly like the taste; it is dark, lacks sweetness 



KOJI (300 BCE to 2021)   578

© Copyright Soyinfo Center 2021

and a complex bouquet due to its lack of grain, and is over-
aged. Moreover, he feels it is more diffi cult to make because 
soybean koji is hard to make.
 Westbrae sells a lot of miso on the West Coast but not 
much on the East Coast. Miso is said to be Westbrae’s third 
best-selling product category. Don used to sell Westbrae’s 
miso in the 1970s, when he worked for Laurelbrook Foods 
in 1980-81, shortly after Rod and Margy Coates were bought 
out.
 Companies that make the miso in the USA using 
organically grown soybeans and grain include American 
Miso Co. (50% of natural foods market), and South River 
Miso Co. (10%); Westbrae and Miyako/Cold Mountain only 
use organic soybeans, but they call their miso “organic.” 
New labeling regulations will soon make that illegal, and 
will probably cause most of the miso made in America to be 
made from organically grown soybeans and grains. Many 
consumers want organic miso.
 The three largest makers of miso in America (for both 
markets), in descending order of production, are Miyako 
Oriental Foods, American Miso Co., South River, Junsei 
Yamazaki, and Traditional Foods. The major miso importers, 
again in approximate descending order, are Eden Foods, 
Great Eastern Sun (Mitoku Brand), Westbrae, Granum 
(Mitoku brand), and Tree of Life (Mitoku Brand).
 In the U.S. natural foods market, American Miso Co. 
is the market leader. Don estimates the size of this market 
to be about 750,000 lb/year, but he would guess that Asian-
American market is about twice this large (1,500,000 lb/
year). His various misos retail for about $5.95 in 1 pound 
sizes or $3.95 in 8 oz sizes. When Don travels in America, 
he studies the shelves, and has been in almost every major 
natural foods store in the USA. He also regularly visits 
distributors and food brokers. But he does not try to keep 
systematic statistics on the market size.
 American Miso Co. is growing rapidly, and it is hard 
to fi nance this growth from earnings. Don’s plant is now 
too small relative to demand; it is bursting at the seams. 
He has added more vats and plans to add another building 
this summer, fi nancing it with a bank loan. The company 
is owned by only two people: Don and his partner, Barry 
Evans. Barry used to have a lot of money, but he got out of 
the marijuana business–where he made the money. He is now 
in jail in Santa Barbara for selling marijuana. In went to jail 
in Jan. 1992 and expected to be there for about 2½ years. 
Much of the $500,000 startup capital for America Miso Co. 
came from Barry, but since then the company has largely had 
to fi nance itself. Financially the company is doing very well; 
they have made a profi t every year for the past 3-4 years. 
Don is wary of bringing in more partners because of bad 
experiences in the past. Don has had a very good relationship 
with Barry Evans, and it has greatly benefi ted both of them 
and American Miso Co.
 Don, whose ancestry is mostly Italian plus a little Irish, 

greatly enjoys running the company. His role has changed 
a lot. Up until last year, he made miso every week. How he 
does that much less, and focuses more on marketing. For the 
past 2-3 years he has also been president of Great Eastern 
Sun–a position he held before he came to replace John 
Belleme at American Miso Co. Most customers identify the 
company as “Miso Master” rather than “American Miso Co.” 
Address: General Manager, American Miso Co., Route 3, 
Box 541, Rutherfordton, North Carolina 28139. Phone: 704-
287-2940.

1514. Toyo Shinpo (Soyfoods News). 1992. Nattô zuihitsu. 
Kara nattô. Nattô wa nattô demo shioaji no kiita kôji hakkô 
shokuhin [Natto essay. Salty fermented black soybeans. Even 
though it’s called “natto,” it is salty and a fermented food 
made with koji]. March 1. p. 10. [Jap]
• Summary: About Daitokuji fermented black soybeans. A 
photo shows the fermented black soybeans being fermented 
in wide-mouthed, shallow wooden vats, each bound together 
with two hoops of braided bamboo. Address: Kassui Joshi 
Tanki Daigaku, Japan.

1515. Dong, Minsheng. 1992. Re: Tempeh and fermented 
black soybeans (douchi) in China. Letters to William 
Shurtleff at Soyfoods Center, April 24 and June 18. 1 p. and 
2 p. respectively. Typed. [Eng]
• Summary: “The fi rst tempeh factory in China, Jiangdou 
Nutritive Food Factory, is located in Jongdou, Jongdou 
County, Jiangsu Province, China. It fi rst started to sell 
tempeh in Oct. 1991. Production capacity is 1,000 kg/
week. Tempeh has various Chinese names such as danbei, 
tianpe, tianpei, or doufu [Chinese characters are given for 
each], which were chosen to sound like “tempeh.” Some 
scholars call tempeh “Indonesian Tou Chiah” [i.e. doushi 
or douchi (pinyin) or tou-ch’ih (Wade-Giles) = fermented 
black soybeans] because they think tempeh is similar to 
Chinese douchi, a fermented soyfood made with specifi c 
molds. But I think tempeh is different from Chinese douchi 
in three respects: 1. In making douchi, it is not necessary to 
dehull the soybeans; in fact the hull should remain intact; 2. 
Douchi is fermented with Aspergillus oryzae, Micrococcus 
species, and/or Mucor species, never with Rhizopus species; 
3. Douchi is composed of separate black particles; it is not a 
white cake.
 “You mentioned that in 1931 William Morse observed 
a tempeh-like product in Beijing, China, which he called 
tou chiah ping (“soybean cake fried”). I have never heard of 
tou chiah ping [Chinese characters are included]. China has 
not previously produced tempeh. Very interestingly, I found 
tempeh to be very analogous to the koji used to make douchi, 
yet this koji is not usually used as food.
 In 1991 Jiang Han-hu and Dong Min-sheng (both of 
the Dept. of Food Science, Nanjing Univ.) presented a paper 
on tempeh titled “Isolation, screening, and identifi cation 
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of a thermotolerable tempeh-producing strain RT-3.” It 
was published in Chinese in the Proceedings of the Annual 
Meeting of the Chinese Microbiological Society (1991, 
Jiangsu, p. 20).
 Dr. C.W. Hesseltine, one of America’s leading 
microbiologists and experts on East Asian fermented foods 
notes (personal communication 24 May 1992) that he has 
never heard of Tou Chiah, but he would guess that it is a 
Hamanatto-like food [such as douchi].
 In response to a letter asking what “Tou Chiah” is, 
Dong replies that “tou chiah” is written as “douchi” or “dou 
chi” in pinyin. There are two types of douchi [fermented 
black soybeans] in China: (1) Xian douchi [also called 
yanshi] is the salted variety, which is made throughout 
China. To prepare it, black (or yellow) soybeans are soaked 
in water, cooked and made into koji. The koji is washed, 
and fermented, then salt and spices are added. It is aged, 
then sprayed with water then dried to give xian douchi. (2) 
Dan douchi [danshi] is the unsalted variety, which is made 
only in certain parts of Shandong (Shantung) and Hunan 
(Hunan) provinces. To prepare dan douchi, black (or yellow) 
soybeans are dry steamed in a cooker, cooled, inoculated 
with Aspergillus oryzae, and made into koji. The koji is 
washed with water, fermented, then aged with distilled wine. 
Address: Dep. of Food Science, Nanjing Agricultural Univ., 
Nanjing, Jiangsu Province, China.

1516. SoyaScan Notes. 1992. The remarkable food-related 
creativity that took place in Boston from the late 1960s until 
the late 1970s, especially within the macrobiotic community 
(Overview). July 13. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: A fl owering of original food product 
development took place in Boston during this period. 
There were a number of reasons for this (1) The meeting of 
two food cultures, Japanese and American, together with 
new ideas related to diet and health, as embodied in the 
macrobiotic teachings of Michio and Aveline Kushi. Just as 
the meeting of two ocean currents leads to a region at the 
boundary of great biological activity and development, so 
does the meeting of two cultures. Young Americans were 
introduced to a host of new basic foods which they quickly 
began to use and process in new ways. These included miso, 
tofu, seitan, amazake, umeboshi salt plums, sea vegetables, 
rice syrup, rice cakes, azuki beans, mochi, and many more.
 To cite but four examples: (A) Seitan: Japanese had 
used seitan as a salty condiment or seasoning. By late 
1972 Americans had transformed it into a succulent meat 
substitute. (B) Tofu: It had never occurred to Japanese to put 
tofu in a blender. By the mid-1970s Americans in Boston 
were combining it with a sweetener to make delectable 
dairyless tofu cheesecakes and cream pies, or to make low-
fat, cholesterol-free salad dressings, dips, and spreads. (C) 
Amazake: Japanese serve this as a hot beverage like tea, 

most in teahouses; The only fl avoring used is gingerroot. 
Americans transformed it into delectable ice creams (free of 
dairy products and sugar), or thick, sweet drinks resembling 
milk shakes sold refrigerated in plastic bottles. Americans 
also used amazake as an all-purpose natural sweetener in 
place of sugar, honey, or maple syrup. They also learned 
to make a rice milk resembling amazake using commercial 
purifi ed enzymes instead of koji; at this point, the line 
separating amazake and rice syrup became somewhat 
blurred. (D) Rice Syrup: Japanese use amé or mizuamé, 
made from koji, as the basis for taffy-like candies or, in very 
limited ways, as a sweetener. Americans soon began to make 
rice syrup using commercial enzymes instead of koji and to 
use it as an all-purpose natural sweetener in place of sugar, 
honey, or maple syrup.
 (2) The closely-knit, almost communal nature of the 
macrobiotic community in Boston, was one in which many 
people, mostly young people (including many women), were 
working closely together with a common vision. New ideas 
were shared more than guarded or patented. Joel Wollner 
notes that it was almost like the art community in Paris 
during the impressionist era of the late 1800s.
 (3) The Erewhon retail store (opened in April 1966) 
provided a ready testing ground for new local products. 
Many got their start in one or more of these stores. The 
Erewhon Trading Co. (which started importing Japanese 
natural and macrobiotic foods in Aug. 1968), and which 
began wholesaling and distributing in the spring of 1969, 
greatly helped to expand the market for good products.
 (4) The community was fortunate to have a number of 
exceptionally talented entrepreneurs in the food business, 
including Paul Hawken, Bruce Macdonald, Roger Hillyard, 
Bill Tara, and many others. Many of these individuals later 
left the area to start their own food companies.
 (5) It was during this period that the natural foods, 
macrobiotic foods, organic foods, and vegetarian movements 
(all closely related, and often based on similar philosophical, 
ethical, and spiritual values) began to grow in the United 
States, in part in reaction to the overly-processed, overly 
chemicalized, unhealthful foods produced by big food 
companies, and the highly-chemicalized food growing 
techniques used by American farmers–and in part because of 
the leadership and inspiration of the community in Boston.

1517. Bersky, Kamil. 1992. Re: Work with soyfoods, seitan, 
and amazake in Czechoslovakia. Letter to whom it may 
concern, July 30. 1 p. Typed, with signature.
• Summary: “We are now producing 5 varieties of seitan, 
5 varieties of tempeh, amasake, tofu, and we can offer 
barley malt. Our plan is to start koji and miso production, 
open a macrobiotic center with a year-round program, a 
kindergarten, and a small restaurant with a shop.” Address: 
M.D., The Macrobiotic Centre of Czechoslovakia, Mlynska 
659, 51 801 Dobruska, Czechoslovakia. Phone: 42 443 
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21578 (fax).

1518. 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.

1519. GEM Cultures. 1992. Catalog [Mail order]. 30301 
Sherwood Rd., Fort Bragg, CA 95437. 9 p. Aug. [4 ref]
• Summary: This catalog celebrates the company’s 12th 
anniversary. The fi rst section is titled “Powdered cultures 
for soycrafters.” On page 1: “Powdered Tempeh Starter, 
PTS: Tempeh is a delicious Indonesian, cultured soyfood 
with a chewy texture. Whether your interest is in exotic 
foods, eating lower on the food chain for health, social or 
economic reasons, or cutting back on meat, cholesterol, 
or calorie consumption, tempeh fi lls the bill. A vegetarian 
source of Vitamin B-12, this versatile food can be fried in the 
traditional manner or baked, broiled, steamed, or barbequed. 
Easily cultured without special equipment, homemade 
tempeh tastes and smells wonderful, slices better, and costs 
far less than commercial tempeh.
 “The tempeh mold, Rhizopus oligosporus, that binds 
the cooked soybeans together into a sliceable cake, is 
grown on an entirely vegetable medium. Mature spores 
are harvested and combined with sterile organic rice fl our 
for easy and accurate measuring on every batch. Complete 
culture directions and recipes are included. One pound of 
dry soybeans prepared as directed will make 1 3/4 pounds of 
tempeh. Preparation time–less than 2 hours. Incubation time–
about 24 hours at 85 F (32 C). Kept cool and dry, PTS has at 
least a 6-month shell life at full potency.
 “Kit PTS, 11gm, three 1-pound batches (makes 5+ 
pounds). $2.50 each.
 “Big PTS, 35 gm, ten 1-pound batches (makes 18 
pounds). $4.00 each.
 “Half Kilo PTS, 500 gm, packaged in bulk. $35.00 each.

 “Full Kilo PTS, 1000 gm, packaged in bulk. $65.00 
each.
 “Powdered Natto Starter: Called Natto in Japan and 
Thua-nao in Thailand this cultured soyfood has a strong, 
somewhat persistent, unique fl avor. The bacteria, Bacillus 
subtilis var natto, that culture the cooked soybeans make a 
sticky, viscous polymer during the 6-12 hours of incubation 
which creates whispy threads evident when the cultured 
soybeans are pulled apart. A good source of protein, this 
robust soyfood adds zest to any grain or noodle dish, soup or 
sandwich. A little goes a long way, so what is not intended 
for use in a day or two may be easily frozen.
 “Natto Starter Kit: This packet contains complete culture 
directions, recipes, and enough spore to start 3 recipes of 
natto, each making 5 cups or 1½ pounds.
 “Bulk Natto Starter: A concentrated spore preparation, 
this vial has suffi cient spore to start 48 pounds of dry 
soybeans. Prepared according to the included directions it 
will therefore make about 86 pounds of natto.
 “Natto Starter Kit: Makes 4½ pounds. $2.50.
 “Commercial Natto Starter: Makes 86 pounds. $10.00.”
 Also: Amazake, miso, shoyu, and tamari starters from 
Japan. Five types of tane koji (koji starter) imported from 
Japan. Commercial miso and shoyu koji spore packets. 
Organic light rice koji. Natural salts for curding tofu: Natural 
nigari, Terra Alba calcium sulfate. Self-renewing cultures: 
Kombucha tea fungus. Fresh sourdough. Seed miso. Fresh 
fi l mjolk, fresh viili, fresh kefi r curds. Cookbooks with 
culture. Sea vegetables from the Mendocino Sea Vegetable 
Co. Kitchen culture items. Address: Fort Bragg, California. 
Phone: 707-964-2922.

1520. 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 
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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.

1521. Vaidya, Achutananda. 1992. Re: Pioneering and 
making tofu and other soyfoods in Nepal. Letter to William 
Shurtleff at Soyfoods Center, Dec. 26. 9 p.
• Summary: “I started making tofu in 1974. I did not have 
any connection with my uncle in starting my tofu company, 
however I did have a chance to see him make tofu at his 
residence in Kathmandu, and from that time I got the idea 
in my mind to make tofu myself. I learned the details 
of the process in Nepal from Mr. Akifumi Nakamura of 
Kobe, Japan, a member of the Japan Overseas Cooperation 
Volunteers (JOCV), who worked at the Central Food 
Research Laboratory in Kathmandu, which was also my 
offi ce in 1974. I worked together with him as a counterpart 
for two years learning how to make tofu. During his stay 
there I learned wholeheartedly the process of making tofu. 
I learned from him that this food product called “Bhatmas-
ko-paneer” in Nepali is known as “tofu” in Japan. Vita-Tofu 
is the brand-name of my tofu. This tofu is not packaged. It 

is sold in the form of rectangular cakes out of water-fi lled 
cans or bowls because most of the local vegetable shops 
do not have refrigerators. Even to this day sale of tofu is 
diffi cult during the hot summer months because of lack of 
refrigeration in food retail stores. At the start, for the fi rst 4-5 
years, I delivered my tofu from door to door because even at 
that time the people of Kathmandu did not know about tofu. 
They did not want to buy it because they did not know how 
to cook it.
 “From July 1979 to March 1980 I was invited to Japan 
for 9 months training at the Akita Prefecture Brewing 
Laboratory. During that time I also learned in detail the 
processes for making soy sauce, miso, and soyamilk. During 
that period I also got a chance to read The Book of Tofu, The 
Book of Miso, Miso Production, and The Book of Tempeh all 
of which helped me very much. I still have all those books. 
In 1985 I was invited by the Rotarians of Akita-Aomori 
to return to Japan for 1 month (Jan/Feb. 1985) to receive 
further technical training in making tofu, miso, soy sauce, 
soyamilk, moyashi (sprouts), koji, fruit fermentations for 
wine, etc. Today I produce tofu, soy sauce, and miso in my 
small factory in Kathmandu. I currently have an electric 
wet grinder imported from Kyoto, Japan, in 1976. My other 
equipment (a basket pressing machine and tofu presses) were 
all made in Nepal by Nepalese mechanics.”
 Accompanying this letter are 27 color photos showing 
the following: Vita Tofu in Nepal. Making koji with his 
wife in Nepal. Studying and making tofu, miso, and shoyu 
in Japan in 1980 and 1985. His business card notes: “Food 
Technology in Brewing from Japan. Products & Suppliers: 
Tofu (Vita), Soyamilk (Vitabean milk), Soya Curd, Soya 
Sauce, & Miso.”
 His Curriculum Vitae notes that he was born on 28 
Dec. 1947, resides at 9/374 Bhedasingh, Kathmandu, 
and is married. Address: Founder and owner, Nepal Soya 
Industries, 9/374 Bhedashing, Jamaguthi, Kathmandu, Nepal.

1522. Gold Mine Natural Food Co. 1992. Macrobiotic, 
organic and Earthwise products for you and your home (Mail 
order catalog and price list). San Diego, California. 48 p. 28 
cm.
• Summary: A hefty catalog of macrobiotic and natural food 
products–is there a difference? Categories: Cereals. Beans 
(incl. organic Japanese “aduki” beans, organic Japanese 
black soybeans, organic yellow vegetable soybeans), seeds, 
kuzu, sea salt, miso (18 varieties, some made in America), 
food processing (nigari, koji, natto starter), soy sauces, sea 
vegetables, mochi, condiments, dried foods, sauerkraut, 
pickles, oil, vinegar, snacks, sweeteners & baking supplies, 
beverages (mostly teas), cookware, knives, utensils, custom 
saunas, skin and body care, The Pure Food Campaign: An 
International Boycott of Genetically Engineered Foods (full 
page ad), Austrian grain mills, books, Why buy organically 
grown food? What is macrobiotics: a principle and a diet.
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 Printed on recycled paper with soy bean inks.
 Note: “Carlos and Jean Richardson began Gold Mine 
Natural Food Company in 1985 while living in an old 
gold mining town in the mountains of San Diego County. 
Beginning from a small, at-home business, Gold Mine has 
grown into a diverse and busy natural food distributing 
company” (from a 1988 leafl et). Address: 1947 30th St., San 
Diego, California 92102-1105. Phone: 1-800-475-3663.

1523. Buswell, Robert E., Jr. 1992. The Zen monastic 
experience: Buddhist practice in contemporary Korea. 
Princeton, New Jersey: Princeton University Press. xiii + 
264 p. + [8] p. of plates. See p. 120-21. Illust. Index. 25 cm. 
[190+* ref]
• Summary: The section titled “Meals” (p. 120-25) notes 
that there are many similarities between the diet in the 
monasteries and that in the homes of the local agricultural 
peasants. “The major difference is that all meals served in the 
monasteries are vegetarian [actually vegan]. The bodhisattva 
precepts of the Mahayana branch of Buddhism forbid monks 
from eating the fl esh of any sentient being.” Cereal grains 
provide 70-80% of the caloric intake. “In addition to steamed 
rice, meals always include some kind of soup (kuk)... The 
soup is generally based on toenjang, a fermented bean paste 
like Japanese miso and fl avored with soy sauce (kanjang) 
and sesame salt.”
 “Bean products constitute one of the largest components 
of the monastic diet during all seasons. The basis of many 
bean products is meju, a fermented bean paste somewhat 
like the Japanese nattô [more like the Japanese miso-dama, 
or soybean koji]. Meju is used as a major ingredient in 
producing soy sauce, red-pepper paste, and toenjang. Cooked 
black [soy] beans, seasoned with soy sauce, sugar, and white 
sesame, are served at least once a day. Tofu (tubu), or bean 
curd, frequently appears on this menu, but this is always 
purchased from a professional maker, who delivers it to the 
monastery on the back of his motorcycle. When the tofu is 
especially fresh, it is served steamed in whole blocks, to be 
dipped into a sauce made of soya, sesame oil, and red-pepper 
sauce.”
 Because of Mahayana Buddhism’s dietary restrictions, 
monks don’t eat garlic or onions, so widespread in the 
diets of regular Koreans. Those foods are considered “to 
be mild aphrodisiacs, something celibates can do without. 
To compensate for the blandness of the food, the kitchen 
staff replaces the garlic and onions with lots of red pepper 
(koch’u), along with red-pepper paste (koch’ujang),” brown 
sesame and white sesame. At the ceremonial dinner on 
festive days, white rice is replaced by glutinous rice and 
special dishes such as fried tofu and nori (kim) are served.
 Note: The author was privileged to spend fi ve years as 
a Buddhist monk in Korean monasteries between 1974 and 
1979, primarily at Songgwang-sa. He made two additional 
trips to Songgwang-sa in Nov. 1987 and July 1988. The 

monastery is in Suncheon near the southern coast of Korea.

1524. Sass, Lorna J. 1992. An ecological kitchen: Healthy 
meals for you and the planet. New York, NY: William 
Morrow and Company, Inc. xv + 492 p. Index. 26 cm. [35+* 
ref]
• Summary: This excellent vegetarian (actually vegan), 
ecological cookbook, proves that the most environmentally 
sound diet is also the healthiest and, for many, the most 
delicious and economical. It emphasizes whole grains, fruits 
and vegetables, focuses on unprocessed and minimally 
packaged foods, use of regional and seasonal foods, 
effi cient menu planning, and creative recycling of leftovers. 
Delightful quotations relevant to the book’s subject are 
scattered throughout.
 The author’s guiding principles for cooking ecologically 
are: “Eat a plant-based [vegan] diet; buy organic, regional, 
seasonal produce whenever possible; and use nontoxic 
products to keep your kitchen clean.”
 The chapter titled “Tofu and tempeh” (p. 217-31) 
contains basic information and many recipes. Other soy-
related recipes include: Thai vegetable soup (with tofu, p. 
39). Ten-ingredient lo mien (with tofu, p. 165-66). Triple 
bean maybe it’s chili (p. 186-87). Black soybeans (p. 191-92; 
keep the skins on by adding salt). Curried mustard greens 
with tofu (p. 255). Chinese-style stir-fry of kale, onions, and 
marinated tofu (p. 258). Tahini-miso spread (p. 315). Sun-
dried tomato dip (with tofu, p. 318). Brilliant beet dip (with 
tofu, p. 319). Onion upside-down cornbread (with tofu, p. 
323-24). Tofu whip (like whipped cream or whip topping, p. 
398).
 The very fi ne chapter / glossary “Ingredients A to Z” 
(p. 399-468 = 69 pages) includes: Aduki / azuki beans, agar, 
almond butter, almonds, amaranth, amasake (incl. koji), 
arame, barley malt syrup.
 Black beans–fermented (salty black beans): “Black 
beans, fermented (Salty black beans): A little of this Chinese 
specialty–small black soybeans preserved in salt–goes a long 
way. About 1 tablespoon adds a deliciously complex fl avor 
to stir-fries. Chop the beans fi nely to disperse their fl avor. If 
you like the taste but want to reduce the salt, soak the beans 
briefl y in water before using. Fermented black beans last for 
about a year in a well-sealed jar under refrigeration.
 “Bragg Liquid Aminos: This is a very tasty soy-sauce-
like condiment made by extracting amino acids from organic 
soybeans. Its fl avor is more winelike and complex than most 
soy sauces. It is salty, so sprinkle sparingly. (There is no 
added salt, but 125 milligrams of sodium per ½ teaspoon 
come from the natural sodium in the soybeans.)
 “Unlike soy sauce, Bragg Liquid Aminos is not 
fermented, making it an ideal seasoning for those who suffer 
from yeast sensitivities. Delicious added to stir-fries or plain-
cooked grains. It is readily available in health food stores.” 
Also in natural food stores.
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 Daikon, dulse, gomashio, hijicki / hizicki [sic, hijiki], 
job’s tears, kombu, kuzu (kudzu), kuzu kiri, lupins, miso, 
mochi, natto, nigari, nori, peanut butter, peanuts, quinoa, 
rice–brown, rice cakes, rice syrup, sea vegetables, tamari-
roasted seeds, seitan (wheat gluten), sesame butter (tahini), 
sesame oil, sesame seeds, shoyu, soybeans, soybeans–black, 
soy cheese, soy fl akes, soy fl our, soyfoods, soy grits, soy ice 
cream, soy milk, soynuts, soy oil, soy powder (powdered soy 
milk), soysage, soy sauce, soy yogurt (fermented), tahini, 
tamari soy sauce, tempeh, tofu, umeboshi plums, wakame, 
wasabi, winged beans. Note: Also contains recipes for many 
of these glossary items.
 A color portrait photo on the inside rear dust jacket 
shows Lorna Sass–with a brief biography; she is a culinary 
historian, cookbook author, and food writer. Address: Box 
704, New York City, NY 10024.

1525. So, Yan-kit. 1992. Classic food of China (Continued–
Document part II). London: Macmillan. xii + 387 p. [55 ref]
• Summary: (Continued): The chapter on “Important 
cookery books” continues where the previous two chapters 
left off–with a fascinating, in-depth discussion of the 
history of Chinese cookery, but with more focus on books, 
including: (1) Shi Jing or The Book of Food, by Cui Yao 
who was executed for treason in AD 450. All but the preface 
has been lost. (2) Qimin Yaoshu or Essential Skills for the 
Daily Life of the People, by Jia Xie, written between AD 
533 and 544. (3) Shi Jing or Book of Food by Xie Feng, 
written around 600 AD. (4) Shi Pu or Book of Recipes by 
Wei Juyan, written during the early 8th century. (5) Zhonggui 
Lu or Records of Home Cooking by Mrs. Wu, written during 
the Song dynasty (AD 960-1279). (6) Shanjia Gongqing or 
The Simple Offerings of a Mountain Hermit by Lin Hong, 
written in the 13th century. He is acknowledged as the fi rst 
person who used the modern term jiangyou for soy sauce. 
(7) Yinshan Zhengyao or The Principles of Correct Diet by 
Hoshoi (or Hu Sihui in Chinese), written in about 1314-1321 
(Yuan dynasty). (8) Yunlin Tang Yinshi Zhidu Ji or The Food 
System of the Yunlin House by Ni Zan (lived 1301-1374; 
Yuan dynasty). (9) Suiyuan Shidan or The Cookery Lists of 
Suiyuan by Yuan Mei, published in 1792, fi ve years before 
his death. A superb biography of Yuan Mei is given, together 
with a discussion of his infl uence on Chinese cookery.
 The chapter on “Chinese festivals begins: “In 1912, the 
Republic of China offi cially adopted the Gregorian calendar 
used in the West, but the old lunar calendar, calculated 
more than four thousand years ago, has persisted, and it 
is according to this system that all the traditional Chinese 
festivals are celebrated to this day.” The food served at each 
festival and the symbolism are described. The main festivals 
are: Chinese New Year, Double Fifth Festival (5th day of the 
5th lunar month), Mid-Autumn Festival (15th day of the 8th 
lunar month).
 Peking food stalls and hawkers offer “deep-fried bean 

curd triangles or squares... For breakfast they serve freshly 
made warm soybean milk, which is naturally sweet, to go 
with ‘youtiao,’ the deep-fried twin-strip dough that is mildly 
savoury, and not unlike an elongated doughnut, only more 
crispy to the bite and soft inside. Unless you are an early 
riser, you run the risk of having them been sold out before 
you get to the street corners where they are sold. Youtiao are 
arguably the most sought after and adored breakfast street 
food sold in China, though it is only in the north that they are 
twinned with soybean milk” (p. 80).
 Many of the recipes in this book are based on those of 
classical Chinese cooks such as Yuan Mei and Su Dongpo. 
Soy-related recipes: Bean curd salad (p. 124). Bean curd skin 
rolls [yuba] (p. 140-42). Butterfl y prawns in red bean curd 
cheese [red fermented tofu] (p. 147).
 The chapter titled “Vegetarian dishes” (p. 170-90) 
begins with a history of vegetarianism in China. In the Qimin 
Yaoshu the chapter titled “Vegetarian food” contains China’s 
fi rst vegetarian dishes. Steamed wheat gluten or kaofu is a 
favorite in Shanghai (p. 176-77). Red-braised bean curd (p. 
188-89). Sour and spicy bean curd cubes (p. 190).
 The chapter on “Bean curd dishes” (p. 208-22) has 
recipes for: Homemade soy bean milk. Bean curd with 
scrambled egg. “Bless the old and the young.” Braised bean 
curd puffs. Sautéed bean curd with spinach. Braised bean 
curd with bean sauces. Stir-fried bean curd with minced 
dried shrimp. Mapo doufu. Guotie bean curd. Green egg 
bean curd. Iced bean curd casserole [with frozen tofu].
 Mussels in black bean sauce (p. 257). Steamed grey 
mullet with puréed black bean sauce (p. 274).
 The glossary (p. 364-80) has entries for: Bean curd. 
Bean curd ‘cheese,’ red fermented [red fermented tofu]. Bean 
curd ‘cheese,’ white fermented. Bean curd puffs [deep-fried 
tofu puffs]. Bean curd skin [yuba]. Black beans, fermented 
[fermented black soybeans]. Broadbean paste or soy bean 
paste, spicy hot. Ground (crushed) yellow bean sauce. Hoisin 
sauce. Soy bean paste, hot. Soy sauce.
 About the author (inside rear dust jacket): Born in 
her ancestral village of Zhongshan, Guangdong province, 
she grew up and was educated in Hong Kong, where she 
graduated from the University with a starred fi rst degree 
in history. She went on to acquire a DPhil [PhD] at the 
University of London. She was married twice, fi rst to a 
Chinese surgeon whom she divorced, and then (in 1962) to 
the American historian Briton (“Brit”) Martin Jr., who was 
the great love of her life. Their son Hugo (to whom this book 
is dedicated) was born in 1965, when they were at Syracuse 
University, New York. The family later went to Poona in 
India, where Brit was taking up an academic post, but, 
tragically, he died of a brain tumour in 1967, while still only 
in his 30s.
 Brit’s death was a watershed in Yan-kit’s life and, for 
several years, her efforts to pull herself out of the consequent 
slough of grief had only limited success. Indeed, in 1976 she 
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suffered a breakdown. Her subsequent salvation lay in taking 
up food studies and cookery, of which she proved to be a 
brilliant teacher. Address: England.

1526. Roller, Ron. 1993. American Soy Products’ research 
on amazake and its use with soymilk (Interview). SoyaScan 
Notes. Jan. 6. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Ron is actively working on making amazake. 
He ordered an updated copy of Soyfoods Center’s book on 
Amazake. He is getting fresh koji from Takara Sake USA 
Inc. in Berkeley.
 Confi dential update: 1993 Sept. 4. Eden Foods will be 
introducing 2 new beverages in one week (Sept. 10-12) at 
the Natural Products Expo East: Eden Rice (a non-dairy 
rice milk) and Rice-Soy Milk. Both are superior products 
using Lundberg organically grown rice, and the Rice-Soy 
milk is much better nutritionally that Rice Milk on its own. 
They will be using real traditional rice koji in both but will 
not be making the koji themselves. To make koji in truck-
load quantities weekly takes a lot of skill. There are 10 sake 
manufacturers in the USA and one of these (located not too 
close to Eden Food’s soymilk factory) will be making Eden’s 
koji. The whole process is just beginning and it has required 
the sake company to greatly expand their operations. This 
has been going on for a year and the expansion is completed. 
Ron can imagine that eventually Eden will make the koji 
themselves.
 Both of the new beverages will be packaged in Tetra 
Brik cartons. The rice milk has been a very diffi cult product 
to develop technically; the solids tend to settle out. Imagine 
Foods and Grainaissance both use a lot of oil and a whiter 
(more refi ned rice). They also centrifuge out the fi ber and 
protein, leaving basically starch and sugars–according to 
the Imagine Foods patent. Making real koji into a beverage 
that is stable and consistent is a very signifi cant task. Ron’s 
greatest concern now is how Imagine Foods reacts, since 
they have patented a process related to making a beverage 
from rice. They have sent Eden letters threatening a lawsuit; 
but Imagine Foods does not know anything about how Eden 
will be making their koji or their beverages. If Imagine 
Foods continues to pursue the path they are now on, Eden 
might have to tell Imagine Foods’ customers how Imagine 
Foods makes its product–based on the public information in 
their patents. Most consumers have little idea how Imagine 
Foods’ beverage is made. Address: President, American Soy 
Products, 1474 N. Woodland Dr., Saline, Michigan 48176. 
Phone: 313-429-2310.

1527. 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.

1528. 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 
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 
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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 
attendance.
 Location of document: Bradley University, Special 
Collections. Address: Morris Plains, New Jersey.

1529. Yasuda, Masaaki; Matsumoto, T.; Sakaguchi, M.; 
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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 
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.

1530. Macrae, R.; Robinson, R.; Sadler, M. 1993. 
Encyclopaedia of food science, food technology and 
nutrition. 8 vols.: Soy sauce. London: Academic Press Ltd. 
4998 p. See p. 1786-95 (Vol. 3). Illust. Index. 29 cm. [9 ref]
• Summary: The section titled “Soy sauce” by Masaoki 
Sasaki and Nobutake Nunomura has the following contents: 
Introduction (“In Japan the total production is about 1-2 
million kilolitres; and the average consumption is about 10 
litres per capita per year. There were 5363 manufacturers 
in 1957, but by 1990 the number had decreased to 2871”. 

The fi ve types are koikuchi, usukuchi, tamari, shiro, and 
saishikomi). History. Outline of the manufacturing process 
of koikuchi shoyu: raw materials (soya beans, wheat, salt, 
water), treatment of raw materials: Soya beans (4 generations 
of methods; the 3rd generation NK method, invented 
by Tateno and coworkers in 1955, increased the protein 
digestibility from 66% to 87% for defatted soybean meal; the 
4th generation is high-temperature, short-time cook), wheat. 
Koji making: procedure, koji moulds. Mash making and 
ageing (moromi). Chemical changes in mash fermentation. 
Pressing. Refi ning. Retail product: Chemical composition, 
aroma and fl avour compounds, colour. Safety: mycotoxins, 
long-term effects of shoyu consumption, mutagens.
 Tables: (1) Production of fi ve kinds of shoyu checked 
by the Japan Agricultural Standard (JAS) in 1990. For 
each is given the amount and market share (%). (2) Raw 
materials used for shoyu production in Japan (1990): Most 
of the soybeans are in the form of defatted soybean meal. 
(3) Properties of Zygosaccharomyces rouxii, Candida 
versatilus, and Candida echellsii. (4) Properties of 
Pediococcus halophilus. (5) Typical principal composition 
of [fi ve] different kinds of shoyu. (6) Typical analysis 
of fl avour constituents in Japanese shoyu. Figures: (1) 
The manufacturing process of koikuchi shoyu. Address: 
Kikkoman Corp., Noda City, Japan.

1531. Xu, Zeng Quan. 1993. Tempeh in America and molded 
soybeans in China (Interview). SoyaScan Notes. July 16. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: He is a native of China but is now making 
tempeh in Michigan. Tempeh reminds him somewhat of a 
food named mei dou (“molded + beans”) which his mother 
and other housewives used to make in Jiangsu province near 
Shanghai. The warm weather there makes it easy to produce. 
His mother (and other housewives) then used the mei dou to 
make soybean jiang (similar to Japanese miso). The Korean 
word meju, also referring to mold-fermented soybeans, was 
probably derived from the Chinese mei dou.
 He has never seen tempeh in China nor heard of ‘Tou 
chiah ping’ [soybean fried cake] observed, described, and 
photographed by William Morse in Beijing, China, in 1931. 
Address: Rosewood, Ann Arbor, Michigan.

1532. 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.
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 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.

1533. 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.

1534. 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 
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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 
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.

1535. 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 
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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 
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.

1536. Korean and Korean-American Studies Bulletin (New 
Haven, Conn.: INSTROK). 1993. Chong Park interviews 
Cheol Park. The Korean War: Personal experiences. 4(3):20-
24. Summer/Fall.
• Summary: Cheol Park, the father of Chong Park, was born 
on 2 Oct. 1937 (according to the lunar calendar) in Seoul, 
South Korea. He lived with his family in Seoul during the 
Japanese Occupation until he was six years old. He recalls 
that he and his family did not have much money and did not 
have a lot to eat. “We ate dried cuttlefi sh (ojingah), dried 
whiting (a type of fi sh), and soybean husks (kongkuri). In 
Manchuria, the farmers grew soybeans, which the Japanese 
pressed for oil. They distributed the leftovers to the people.” 
They were all quite hungry and in 1944 they moved south to 
Taejon in search of better living conditions.
 Under Japanese rule, they were not permitted to speak 
or write Korean except at home. Punishment resulted from 
breaking this rule.
 On 15 Aug. 1945 Korea was liberated from the 
Japanese. After that, no one was supposed to write or speak 
Japanese. Before long the Korean war (between north and 
south Korea) started; the North Koreans captured Seoul.
 “In Korea, for example, there are soybeans (bam Kong) 
for cooking with rice; soybeans (meju Kong) for making 
soy sauce, soy paste, and hot soy paste by fermentation; 
soybeans (hin Kong) for making soy milk and curds; and 

soybeans (k’ong...).” Address: Rockville, Maryland.

1537. 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:   See next page. 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. 
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Itoko born 1871. The full names of both of Jokichi 
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 
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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.

1538. Inuma, Nobuko. 1993. Takamine Jôkichi to sono 
tsuma [Jokichi Takamine and his wife (Continued–Document 
part II)]. Tokyo: Shinjin Butsu Orai-sha. 210 p. [Jap]
• Summary: (Continued): The descendants of Jokichi 
Takamine and Caroline Field Hitch. First generation, two 
boys: (1) Jokichi Takamine, Jr. Born 28 Aug. 1890 [sic, 28 
Aug. 1888 in Tokyo, Japan]. Yale University [New Haven, 
Connecticut] graduate. Head of Takamine Research Institute, 
and President of various Takamine companies. Died Feb. 
1930 [22 Feb. 1930] in accidental (dark and mysterious) 
death. He married Hilda I. Peter [sic, Petrie], born 3 Nov. 
1899 [sic 2 Nov. 1897]. She later remarried to E. Thomas, 
and they had a son, E. Thomas II.
 (2) Eben Takashi Takamine. Born 30 Sept. 1889 [sic, 
31 Aug. 1889 in Tokyo]. Yale University graduate, Head 
of Takamine Research Institute, and President of various 
Takamine companies. Died suddenly on 27 Aug. 1953 [sic, 
28 Aug. 1953 in Passaic, New Jersey]. Eben had many wives 
and no children. He married: (1) Ethel Johnson. (3) Catherine 
McMahon, who was born on 2 Sept. 1892. She attended the 
100th anniversary [of Dr. Takamine’s birthday in Kanazawa, 
in Japan].
 Second generation: Jokichi Takamine. Jr. and Hilda 
Petrie had two children: (1) Hilda Katharine [sic, Carolyn] 
Yuki Takamine, born 20 May 1923. She married Theodore 
W. Kramer [III], who now [1993] lives in Arizona. They 
had one child, John Kramer (3rd generation). (2) Jokichi 
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III, no birth year listed. Medical doctor in Los Angeles. 
In Shôwa 33 (1958) he attended Dr. Jôkichi Takamine’s 
statue unveiling ceremony (Jomakushiki) in Kanazawa. In 
Shôwa 59 (1984, at age 60) September 17 he again visited 
Kanazawa [to attend the centennial of Dr. Takamine’s birth].
 Third generation: John Kramer (of Arizona) married 
Diana (no surname given). Diana (separately) had a child 
named Stuart A. Foster. Neither his birth date nor the 
name of his father is given. John Kramer and Diana had 
two children: (1) Robert J. Kramer. (2) James M. Kramer 
(Arizona). The birth dates and places of these two children 
are not given. Address: 7352 Cirrus Way, West Hills, 
California 91307. Phone: 818-887-2209.

1539. Korean and Korean-American Studies Bulletin (New 
Haven, Conn.: INSTROK). 1993. 4:19-20, 42. Vol. 4 is sure. 
*
• Summary: HathiTrust says of Vols. 3-4: Page 25 has 2 
“soybeans,” Page 20 has 1 “Soybeans.”
 Oskicat says CU has it at 3 libraries: (1) NRLF (DS901.
K734) v.1(1984), 3, v.4:3-v.12(2001). (2) East Asian (DS901.
K734) Has lots, (3) Asian American Studies Serials.
 Page 19 by Tai-Wang Kwon, Top left: “There are 
two distinct aspects to the use of soybeans.” On page 20: 
Top left 2 lines: “In a similar manner, the cultivation and 
consumption of soybeans then...
 On page 20: The top right 2 lines: “household art. It 
involved three major steps: the preparation of meju, the...
 “In Korea, for example, there are soybeans (bam Kong) 
for cooking with rice; soybeans (meju Kong) for making 
soy sauce, soy paste, and hot soy paste by fermentation; 
soybeans (hin Kong) for making soy milk and curds; and 
soybeans (k’ong...).” Address: Rockville, Maryland.

1540. Kim, Jong-Kyu; Chang, H.G.; Seo, J.S.; Lee, S.T. 
1993. Character impact compounds in fl avors of Korean soy 
sauce manufactured with the traditional and improved meju. 
J. of Microbiology and Biotechnology (Korea) 3(4):270-76. 
Dec. [20 ref. Eng]
• Summary: “Traditionally, Korean soy sauce has been 
manufactured with a traditional Meju which was molded 
with the cooked and crushed soy bean in a global or 
hexahedron form and then exposed to natural strain 
conditions. From 1960 to 1970, there has been a trend 
toward making soy sauce with improved Meju made with 
Aspergillus oryzae and other strains.”
 “We characterized the character impact compounds of 
fl avors of the fermented Korean soy sauce manufactured 
with both the traditional and the improved Meju made 
with different strains. The whole fl avor samples were 
obtained by extracting each volatile fl avor phase from 
both the traditional and the improved soy sauce. To get 
more detailed information, each whole volatile fl avor was 
further fractionated into the basic, acidic, phenolic and 

neutral fractions. Each separated peak from the whole 
and fractionated fl avor samples on gas chromatogram 
was identifi ed by GC/MS and Kovat’s retention index, 
and likewise the aroma of each peak was investigated by 
a sniffi ng test with the exercised panel. We were able to 
identify 15 groups of ingredients with the characteristic soy 
sauce aroma from the soy sauce made with the traditional 
Meju and 6 groups from the soy sauce manufactured with the 
improved Meju made with Aspergillus oryzae. The character 
impact compounds the two soy sauces were different 
from each other.” Address: Dep. of Applied Microbiology, 
Yeungnam Univ., Kyongsan 712-749, Korea.

1541. Chou, C.-C; Yu, R.-C.; Tsai. C.-S. 1993. Production 
of glutaminase by Actinomucor elegans, A. taiwanensis and 
Aspergillus oryzae. Zhongguo Nong Ye Hua Xue Hui Zhi 
(J. of the Chinese Agricultural Chemical Society) (Taipei, 
Taiwan) 31:78-86. [Chi; eng]*

1542. 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]
• 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 



KOJI (300 BCE to 2021)   593

© Copyright Soyinfo Center 2021

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 
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 
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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.

1543. Marks, Copeland; Kim, Manjo. 1993. The Korean 
kitchen: Classic recipes from the land of the morning calm. 
San Francisco, California: Chronicle Books. 236 p. Illust. 
Index. 23 cm. [8 ref]
• Summary: Korea is a peninsula surrounded by water 
(including the Yalu River that marks the border between 
China and Korea). There an estimated 200 varieties of 
kimchi such as cabbage, cucumber, eggplant, white radish, 
turnip, etc. The glossary (p. 7-13) includes: Denjang paste (a 
fermented soybean paste and fl avor enhancer). Gochu Jang 
(hot fermented chili paste; Gochu means chili). Seaweed: 
Kelp (Ulva conglobata, laver (Porphyra umbilicalis, sold 
in very thin sheets [nori]), miyuk (Undaria pinnatifi da 
[wakame]). Soy sauce (with directions for making it at 
home). Soybean curd (Two types: Chinese is a fi rm square 
about 4 inches on a side and 1 inch thick; Japanese is soft 
and creamy, about 2 inches thick).
 Concerning Gochu Jang: This is the main seasoning in 
Korean cooking. It has been prepared at home for centuries 
and stored in the many black pottery pots so conspicuous 
on Korean rooftops or gardens. Each year on March 3, an 
auspicious date, the householder starts to prepare enough 
gochu jang to last all year. Ingredients: Glutinous rice 
(cooked to a pudding consistency), fermented soybean cake 
(meju), hot red chilis, salt, and barley malt syrup mixed with 
water. These are mixed and allowed to ferment [outdoors] 
in a pottery jar for at least 3 months. In early May, as the 
weather warms, the [woven conical bamboo] cover of the 
storage jar is removed early each day “so that the sun can 
strike and warm the contents to accelerate fermentation. 
At night the cover is replaced.” The fermentation process 
eventually reduces gochu jang to a smooth, jamlike 
consistency with a many-dimensional fl avor; it adds a lively 
sting and rich red color to any food with which it is used. 
“Korean cooking without this indispensable condiment is 
unthinkable.”
 Recipes include: Beef shreds in soy sauce (p. 48). Fried 
spiced bean curd (p. 57, Tubu choerim). Stuffed bean curd 
(p. 58, Tubu gui). Crushed bean curd salad (p. 70, Tubu 
sang she). Bean curd and pork patties (p. 96). Assorted 
stuffed fritters (p. 100-01, Jon). Seasoned dipping sauce (p. 

109, Yang yeum kanjang). Simple bean curd soup p. 117, 
Tubu kook). Bean curd soup with clams (p. 125, Sundubu). 
Vegetable soup with soybean curd (p. 135, Tubu jigae). 
Soybean sprout soup (p. 136, Kongnamul kook). Address: 1. 
Food historian; 2. Dr. (Mrs.), expert on history, science, and 
preparation of kimchi.

1544. 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 
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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 
(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.

1545. Shimizu, Kay. 1993. Tsukemono: Japanese pickled 
vegetables. Tokyo: Shufunotomo / Japan Publications. 112 p. 
Illust. (color). Index. 27 cm. [Eng]
• Summary: Tsukemomo are Japanese pickled foods, 
primarily vegetables. Drying and pickling were two of 
the earliest ways of preserving food. If you’ve never tried 
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Japanese tsukemono, get ready for a delicious surprise. This 
excellent book is a good place to start. We would start with 
takuan and umeboshi (p. 22).
 Soy related recipes: Basic miso-zuke (p. 36-37). Spicy 
pickled celery (Celery miso-garame) (p. 37). Koji / miso / 
kasu tsukemono base (p. 39). Amazake (p. 40-41). Daikon 
radish pickled in koji (Bettara-zuke) (p. 41). Scallions in 
shoyu (Rakkyo shoyu-zuke) (p. 43). Garlic with soy sauce (p. 
64). Garlic with bean paste [miso] (p. 64). Okra and onion 
pickles (Okra shoyu-zuke) (p. 70). Soy-fl avored daikon 
pickle (Daikon shoyu-zuke) (p. 82, 84). Asparagus with 
bean paste (Asparagus miso-zuke) (p. 87). Spicy cabbage 
tsukemono (Cabbage shoyu-zuke) (p. 88). Cooked and 
pickled kelp (Nori tsukudani) (p. 97). Soy sauce pickled 
vegetables (San-bai-zuke) (p. 98).
 A 2-page glossary includes: “Age (abura-age)–deep-
fried soybean cake (tofu). An–sweetened red azuki beans 
prepared as a paste for confections. Amazake–non-alcoholic 
creamy-thick hot drink prepared from rice fermentation with 
the addition of rice koji.
 “Drop lid. A necessary item for Japanese pickling. A 
wooden cover which is smaller in diameter than the pot 
opening, so lid will lay fl at on top of food, and weight can be 
placed on top of lid.”
 Dou-ban-jiang–spicy Chinese brown bean paste, 
contains chili. Koji–a yeast-like rice mold that works 
primarily to convert starches into sugars during a 
fermentation process.
 Mirin–a thick sweet wine made from glutinous rice, 
used primarily for cooking. Miso–fermented soybean paste. 
Mochiko–glutinous rice fl our. Mochi–glutinous rice that has 
been pounded until soft and sticky, then formed into cakes. 
Mochi-gashi–a confection made from glutinous rice.
 Natto–fermented soybeans with sticky texture and strong 
aroma. Nori–edible seaweed, laver. Shoyu–Japanese soy 
sauce, considerably lighter than Chinese soy sauce, which 
should not be substituted for shoyu.
 Suribachi–Japanese pestle and mortar (earthenware bowl 
with ridged edges). Tsukudani–food simmered with shoyu, 
sugar, mirin and water until almost all liquid evaporates.
 Ume–Japanese plum; technically a species of apricot, 
but usually translated as plum. Umeboshi–pickled plum. 
Wakame–an edible seaweed, thinner and softer than konbu 
kelp. Wasabi–Japanese green horseradish, most familiar 
in the west as a mound of pungent green paste served with 
sushi or sashimi.
 Note: Real wasabi is very expensive, and is a completely 
different plant from horseradish, from a different genus and 
species. Real wasabi is rarely found outside Japan and is 
much more potent than its imitation, “western wasabi”–a 
mixture of horseradish, mustard, and green food coloring. 
Address: Saratoga, California.

1546. So, Yan-kit. 1993. Yan-kit’s classic Chinese cookbook. 

London: Dorling Kindersley Ltd., London. 239 p. Illust. 
(color photos). Index. 24 cm. [1 ref]
• Summary: This is a remarkable Chinese cookbook. 
Although the text of this book was copyrighted in 1984, the 
photographs, layout and design have been updated to 1993. 
The fi rst 192 pages of the book are printed in full color on 
glossy paper. The author is a woman–lovely, cultured, and 
centered.
 In the section on “Ingredients” is a two-page spread 
titled “Beans and bean products” (p. 12-13) of 12 fi ne color 
photos, each with a caption and Chinese characters. They 
are: (1) Bean curd, fresh [fresh tofu]. (2) Bean curd, puffed 
[deep-fried tofu puffs], used to absorb tastes and juices. (3) 
Bean curd sheet [thin dried yuba sheet]; must be moistened 
before use. (4) Black beans, fermented [fermented black 
soybeans]. “Whole soybeans preserved with salt and ginger.” 
(5) Red beans (azuki). (6) Red bean paste: a thick paste made 
from puréed, sweetened azuki beans, often used a fi lling for 
sweets.
 (7) Bean curd “cheese,” red fermented [Fermented 
tofu with ang-kak], with salt and rice wine. (8) Bean curd 
“cheese,” white fermented [Fermented tofu], with or 
without chili. (9) “Crushed yellow bean sauce: purée of 
fermented yellow soybeans, wheat fl our, salt and water” 
[with fermented black soybeans]. (10) “Szechwan [Sichuan] 
chili paste: spicy hot paste of dried chili and crushed yellow 
bean sauce.” (11) “Soybean paste: paste of crushed soybeans 
combined with chili, sugar and salt.” (12) “Yellow beans in 
salted sauce: Whole yellow soybeans fermented with salt, 
wheat fl our and sugar” [with fermented black soybeans].
 Also in the section on “Ingredients” is another two-page 
spread titled “Sauces, oils, fats, wines and vinegars” (p. 26-
27) which states: “Soy sauce is the most basic but also the 
most important seasoning. Used with salt, it helps to turn 
simple ingredients into Chinese cuisine.” Shallow, round 
“viewing” dishes contain: (1) Thin soy sauce. (2) Thick soy 
sauce. (5) “Hoisin sauce: soybeans, wheat fl our, salt sugar, 
vinegar, garlic, chili, and sesame oil. (6) “Sweet bean sauce: 
Made from crushed yellow bean sauce combined with sugar. 
Note: The four vegetable oils shown are corn oil, sesame oil, 
peanut oil, and hot chili oil.
 Soy related recipes (the page with recipe appears 
before the page with the photo): Bean curd soup (p. 58, 57). 
Steamed prawns in mixed bean sauce (with “1 tablespoon 
fermented black beans,” p. 78, 77). Bean curd soup with 
fi sh stock (with “2 cakes bean curd, drained,” p. 81, 83). 
Stir-fried clams in black bean sauce (with “1½ tablespoons 
fermented black beans, rinsed, mashed with 1½ teaspoons 
sugar,” p. 88, 87). Steamed trout with black beans and garlic 
(with “2 tablespoons fermented black beans, rinsed and 
partially mashed with ½ teaspoon sugar,” p. 95, 93). Willow 
chicken in black bean sauce (with “3 tablespoons fermented 
black beans, rinsed and mashed,” p. 106, 109). Soy sauce 
chicken (with “½ pint thick soy sauce,” p. 116, 115).
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 Green pepper beef in black bean sauce (with “2½ 
tablespoons fermented black beans, rinsed and mashed 
with ¼ teaspoon sugar and 1 teaspoon oil,” p. 142, 141). 
Bean curd puffs (deep-fried tofu, p. 152). Eight-treasure 
vegetarian assemblage (with “1 tablespoon fermented red 
bean curd cheese, mashed with 1 teaspoon own juice or 
water” and “8 bean curd puffs, halved,” p. 153, 151). Wheat 
gluten (homemade, p. 156-57). Red-braised gluten (p. 157, 
155). Pi pa bean curd (The “pi pa” is a celebrated Chinese 
musical instrument, p. 158-59). Pock-ma bean curd (“This 
internationally famous Szechwan dish was the creation of the 
wife of chef Ch’en Shen-fu, who worked in the [provincial] 
capital, Ch’eng-tu [Chengdu] during the 2nd half of the 
19th century. If pockmarks on her face earned her this rather 
derogatory nickname, ‘Pock-ma’ or ‘Pock-woman,’ they also 
immortalized her bean curd dish” [Mapo doufu]. Ma stands 
for “mazi” which means a person disfi gured by pockmarks. 
Po translates as “old woman,” p. 159, 161).
 Deep-fried bean curd in earthen pot (with “4 cakes bean 
curd, drained,” p. 162, 161). A vegetarian menu (of the six 
dishes shown, 2 contain tofu, p., 168-69). Deep-fried bean 
paste sauce with noodles (with “1½ pounds ground yellow 
bean sauce,” p. 185, 181).
 Deep-fried fi ve-spice rolls (from Fukien, with “1 
package dried bean curd sheets [yuba] {usually 8 ounces, 
containing 8 sheets, each 13 by 6 inches},” p. 195). Eight-
treasure bean curd (“The 18th-century poet and offi cial 
Yüan Mei, wrote a cookery book called Sui-yüan Recipes, 
a unique legacy of his times from a Chinese man of letters. 
In the recipe called “Prefect Wang’s Eight-Treasure Bean 
Curd,” Yüan Mei briefl y outlined how the dish traced its 
origin to the Imperial kitchen.” Includes “2 cakes bean curd, 
drained,” p. 215, 149). Bean curd in simple sauce (p. 219). 
Stir-fried spinach in bean curd “cheese” sauce (with “2½ to 3 
cakes white bean curd ‘cheese’ with chili,” p. 220).
 A Glossary (p. 227+), which starts with a page of 
defi nitions of “Beans and bean products,” defi nes the same 
items whose photos appear on pages 12-13. Likewise for the 
glossary page on sauces (p. 231). Address: England.

1547. Yoshida, Shuji. 1993. Tohou Asia no sake no kigen 
[The origins of alcoholic beverages in Eastern Asia]. Tokyo: 
Domes Shuppan. [8 ref. Jap]*
Address: National Museum of Ethnology, Osaka (Kokuritsu 
Minzokugaku Hakubutsukan), Japan.

1548. 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” 
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.

1549. 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 
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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 
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.

1550. 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.

1551. 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 
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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 
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.

1552. Product Name:  Scotty’s Non-Dairy Beverage (Fresh 
Rice Milk) [Almond Light, Vanilla Light, Carob Vanilla 
Light, Original].
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Manufacturer’s Name:  Scotty’s Wholesome Foods.
Manufacturer’s Address:  1780 55th St., Suite C, Boulder, 
CO 80301.  Phone: 303-443-3359.
Date of Introduction:  1994 March.
Wt/Vol., Packaging, Price:  Pint (16 oz.) and half gallon 
plastic jug.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Scott Silverman, 
founder and owner of Scotty’s Wholesome Foods. 1994. 
May 5 and 6. He introduced this beverage in March 1994. 
He is presently selling it in plastic milk jugs only in Boulder, 
Colorado, as a test market. This product is similar to Rice 
Dream, however it is not made with commercial enzymes, 
but rather from converted koji. He would like to have it 
packed in gable-top Pure-Pak cartons–like milk. He is age 
25.

1553. 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.

1554. Huang, H.T. (Hsing-Tsung). 1994. Amazake in ancient 
China (Interview). SoyaScan Notes. May 9. Conducted by 
William Shurtleff of Soyfoods Center. Followed by a letter 
dated May 10.
• Summary: Dr. Huang will be the author of a forthcoming 
book in Dr. Joseph Needham’s Science and Civilisation in 
China series. It is tentatively scheduled to be Volume 6, 
Part V, titled Biochemical Technology: Fermentations, Food 
Processing, and Nutrition. He hopes to have the manuscript 
fi nished in mid-1995, and the book published 1-2 years later. 
In this book he has written extensively about soyfoods and 
about the early history of fermented alcoholic beverages. 
In China, before the Han dynasty (206 B.C. to 220 A.D.) 
there was a food in China named Li (probably pronounced 
lai in Cantonese) which seems to be very similar to today’s 
amazake in Japan.
 The earliest document seen that mentions li is the Shih 
Ching (The Book of Odes), a collection of love songs and 
ceremonial odes which date from about 1,000 B.C. to 600 
B.C. The best known translation is that by Arthur Waley 
who called it “The Book of Songs” (Grove Press, New 
York, 1978). Li is mentioned in Poem No. 279 (In Waley’s 
translation No. 156, p. 161). Waley translates it as “sweet 
liquor” as follows: “We make wine, make sweet liquor / We 
offer it to ancestor to ancestress.”
 It is also mentioned in Poem No. 180 (In Waley’s 
translation No. 262, p. 289). This time, for some strange 
reason, Waley translates it is “heavy wine” as follows: “So 
that we have something to offer, for guest, for stranger / To 
go with the heavy wine.”

Li is also mentioned in the Chou Li (Rites of the Chou–
probably compiled during the Western Han–202 B.C. to 9 
AD–from late Chou material), and in the Shuo Wên Chieh 
Tzu (Analytical Dictionary of Characters–121 AD). Li was 
made by a 24-hour fermentation of millet (or later of rice), 
had a sweet fl avor and a low alcohol content. However, 
during the Han dynasty, the Chinese perfected the method 
for making grain-based alcoholic beverages, and soon after 
this Li was forgotten. Today one cannot buy Li in China. 
After the Han Li was rarely mentioned in Chinese literature, 
although its preparation is described in a Ming dynasty work 
on food technology (the T’ien Kung K’ai Wu, Exploitation 
of the Works of Nature–1637, of which there are two English 
translations).
 One interesting question concerns the use of koji in 
early China. Some scholars think the Chinese used malt 
(sprouted barley) plus a microbial culture. The Chinese word 
for koji is ch’ü (chu in pinyin) and the word for malt is nieh. 
The most popular sweetener in early China was maltose, 
probably in the form of barley malt syrup, called i, whose 
preparation is described in the Ch’i Min Yao Shu (A.D. 535). 
Shinoda, the famous Japanese scholar who was an expert on 
Chinese food history, argued that the Japanese developed 
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sake independently from the Chinese because the Japanese 
make loose koji. However koji is discussed in two different 
sections of the Ch’i Min Yao Shu. Cakes of wheat koji are 
described in one place, but loose rice koji is described in a 
different section. Cakes of wheat koji are found to contain 
mostly Rhizopus and Mucor molds with only small amounts 
of Aspergillus. But loose wheat koji contains mostly 
Aspergillus, as does Japanese koji. Address: 309 Yoakum 
Parkway #403, Alexandria, Virginia 22304.

1555. Marrese, Anthony. 1994. Travels collecting soyfood 
products, interviewing soyfoods manufacturers, and 
sending the packages and reports back to Soyfoods Center 
(Overview). SoyaScan Notes. June 3. [Eng]
• Summary: Letter–1989 Oct. 28. Report from France.
 Letter–1990 Dec. 24. Contains 1 report from India and 
11 labels. He is now c/o Richter in Worpswede, Germany.
 All the products (priced with “Dm”) from Germany 
were purchased between Jan. 1992 and June 1992. All the 
products from Ireland (priced with “P”) were purchased 
between June 1992 and May 1993. In March 1993 he 
interviewed Molly Turner and Teac Macro Center in Ireland. 
All the products priced with escudos ($) from Portugal were 
purchased between May 1993 and May 1994.
 Letter–1994 May 12. Contains 19 labels and 3 company 
reports (all from Ireland). He has been out of touch for about 
2 years. From Germany he traveled to England, then Ireland, 
then Portugal, with interim visits to France, Israel, and 
Germany. He is now in Lisbon, Portugal. He and girlfriend 
Mary have just received starter cultures from GEM Cultures 
in California. They plan to make their own koji and misos 
this year, for their own use and the use of a small group with 
which they work. This group is mainly interested in psychic 
development.

1556. Vlahandreas, Dawn. 1994. Brewing a soy-sauce plant 
in Salem is a patient process. Statesman Journal (Oregon). 
Oct. 19. p. 8B.
• Summary: A photo shows Koji Okamoto, senior vice 
president, administration, for Yamasa Corp. USA, as he 
overlooks the outdoor fermentation tanks at Yamasa’s new 
plant in Salem, Oregon. “Yamasa has just fi nished the fi rst 
stage of its initial batch of soy sauce brewed in the United 
States. It’s a test run for 65,000-square-foot, $30 million 
Salem processing plant, which opened in late July... Last 
month the company began processing with 20 tons of Illinois 
soybeans, 20 tons of Oregon wheat and 15 tons of California 
salt.” It takes 6 months until a batch of soy sauce to be ready. 
In April, 1995, Yamasa’s fi rst batch of soy sauce will be 
ready for shipping.

1557. 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.
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 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 
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.

1558. 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 
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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.

1559. 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 
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 
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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 
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.

1560. Hopkins, Elaine. 1994. Steps of Japanese legend 
traced: Crew comes to Peoria to fi lm documentary about 
Japanese scientist. Journal Star (Peoria, Illinois). Nov. 17. p. 
A14.
• Summary: A nine-member Japanese fi lm crew came to 
Peoria to fi lm a documentary on Jokichi Takamine. The 
1-hour fi lm, narrated by Japanese fi lm star Midori Mizuno, 
will be aired in Japan in January. It is based on a biography 
of Takamine written by Nobuko Inuma of California. A local 
historian, Ms. Sidney Eslinger, accompanied the group. 
She has researched Takamine’s life in Peoria and provided 

information to Inuma.
 Takamine built and lived in the house in Peoria that is 
now at 2111 N. Jefferson. It is now 104 years old.
 In Chicago, Takamine went to work for the so-called 
Whiskey Trust, the Distillers and Cattle Feeders Trust.
 In 1891 he moved to Peoria, the home offi ce of the 
Trust. At the Manhattan and Wollner Brothers Distilleries 
(located along the south side riverfront), he developed a 
process for improving distillery production. He also worked 
from the Takamine Ferment Co., a laboratory next to his 
home. A special train was dispatched from Chicago to take 
Takamine to doctors in Chicago when he was ill. This trip 
may have saved his life.
 The fi lm crew’s last stop was the Peoria Women’s Club, 
301 NE Madison, of which Takamine’s wife, Caroline, was 
a founding member. The cornerstone of the building shows 
that it was laid in 1893.
 In 1896 Takamine moved to New York. Address: Staff 
writer.

1561. 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 
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.

1562. Nissenbaum, Robert. 1994. The early work of 
Imagine Foods with Chico-San, California Natural Products, 
and enzymes in making Rice Dream. Part I (Interview). 
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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 
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, 
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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.

1563. 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 
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 
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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.

1564. 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.
 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.

1565. Yasuda, Masaaki. 1994. Tôfu no bunka: Okinawa no 
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tôfu zukuri to tôfuyo [The culture of tofu: Tofu-making and 
tofuyo in Okinawa]. In: Yasumoto Hara, ed. 1994. Minzoku 
no Kokoro o Saguru [Looking for the Folk Mind]. Sakae, 
Osaka, Japan: Hatsushiba Bunko. See p. 295-337. [35 ref. 
Jap]*
Address: Dep. of Bioscience and Biotechnology, Univ. of the 
Ryukyus, 1, Senbaru, Nishihara-cho, Okinawa 903-01.

1566. 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 
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.

1567. Schneider, Sherri. 1995. The life and work of Jokichi 
Takamine (Interview). SoyaScan Notes. Jan. 6. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Their Special Collections Center has a fi le on 
Dr. Takamine and the Takamine Ferment Co. In 1891 Dr. 
Takamine moved to Peoria, which was the home offi ce of the 
Whiskey Trust. He worked at the Manhattan and the Wollner 
Brothers’ distilleries, located on the southside river front. 
Peoria had a huge distillery industry at that time–perhaps 
the largest in America. Takamine’s home was in the 2100 
block of North Jefferson. Sherri has no information on a 
1894 distillery fi re–even though she has several lists of fi res 
in Peoria, including the Comptroller’s report which lists 
all the fi re department calls during 1894, and a report titled 
“Community Stricken by Stunning Disasters in its First 
Century,” which lists all major fi res in Peoria since 1870. 
She has heard several times that after the fi re in Peoria, Dr. 
Takamine was so ill that a special train took him to Chicago. 
In 1896 he moved to New York.
 A Japanese television crew was recently in town doing 

a documentary on the life of Dr. Takamine. A Japanese-
language book on Dr. Takamine by Nobuko Inuma (7352 
Cirrus Way, West Hills, California 91307) was published in 
late 1993.
 A novel titled Where the Wings Grow by Agnes de Mille 
(related to fi lmmaker Cecil B. deMille) contains information 
about the life of Dr. Takamine because her aunt married 
Takamine. A third book (in English) is titled Takamine: 
A record of his American achievements (1928) by K.K. 
Kawakami.
 The Peoria Public Library (Phone: 309-672-8858) also 
has good information on Dr. Takamine. Address: Special 
Collections Center, Cullom-Davis Library, Bradley Univ. 
Library, Peoria, Illinois 61625. Phone: 309-677-2822.

1568. 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 
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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 
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.

1569. 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 
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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.

1570. Schneider, Sherri. 1995. Re: More on the life and work 
of Jokichi Takamine in Peoria, Illinois. Letter to William 
Shurtleff at Soyfoods Center, Jan. 27. 2 p. Typed, with 
signature on letterhead.
• Summary: Concerning the Peoria fi re connected with Dr. 
Takamine, according to the City Clerk’s Report, there was a 
fi re in the malt house of the Manhattan Distillery on 8 Oct. 
1891. “I did not fi nd any distillery fi res listed in the 1894 
City Comptroller’s Report. In addition, the local distillery 
‘expert’ I contacted provided some newspaper citations from 
the Peoria Transcript concerning Takamine’s arrival and 
work in Peoria:”
 1891 Feb. 26–A large room at Woolner (Grove 
Distillery) was set aside for Takamine.
 1891 March 8 and March 19–Takamine is mentioned.
 1891 Oct. 8–Malt house fi re at Manhattan Distillery.
 “Another source summarized the following newspaper 
articles concerning distilleries, however no record of any 
distillery fi res:
 1894 March 3–Work under way on new Wollner 
Distillery.
 1894 Oct. 8–A number of repairs are being made to the 

Manhattan Distillery, and several new buildings added.
 1894 Nov. 27–The Manhattan Distillery will reopen in 
a few days. Address: Special Collections Center, Cullom-
Davis Library, Bradley Univ. Library, Peoria, Illinois 61625. 
Phone: 309-677-2822.

1571. Drosihn, Bernd. 1995. The soyfoods market in 
Germany. New developments at Viana Naturkost (Interview). 
SoyaScan Notes. Jan. 30. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Bernd’s company, Viana, is now one of the 
two largest tofu manufacturers and soyfoods marketers in 
Germany. The other large company is Life Food in Freiburg. 
Their brand name is Taifun, and they have been growing 
rapidly for the last two years.
 The tempeh market is very small in Germany. There 
are only two manufacturers: Hamburger Tofu Manufaktur 
(Christian Nagel, in Hamburg) and Viana. There is now 
only one real miso manufacturer in Germany: Kanta Kozaki 
GmbH in Urbach near Stuttgart. Viana stopped making 
miso 2 years ago, however Viana sells miso made by Kanta 
Kozaki in glass jars under the Viana label. A Japanese man 
(Hiroshi Kozaki) and a German man (Karl Selgmann) run 
the company together. They have been making miso for 3-4 
years. Viana also sometimes makes koji for Kanta Kozaki.
 Bernd and Albert Hess are planning to attend the Natural 
Products Expo West in Anaheim, California, March 10-12, 
1995. Address: Founder and president, Viana Naturkost 
GmbH, Willi Graf Str. 88, 53881 Euskirchen-Kuchenheim, 
Germany. Phone: 02251-56076.

1572. Brennan, Jennifer. 1995. The emperor’s soy sauce. 
Gourmet. Jan. p. 92-93, 135-36.
• Summary: This noted Anglo-Indian food writer describes 
her visit to the Goyo-gura in Noda, where Kikkoman still 
makes soy sauce in the traditional way. A Kikkoman guide 
tells her that the Goyo-gura is “The home of the imperial soy 
sauce,” which is supplied to the emperor of Japan. Noda, 
located in northwest Chiba prefecture, is cradled between the 
Tone and Edo rivers.
 The buildings remind her of “old London mews houses.” 
The soybeans are steamed in cast-iron kettles called shikake-
gama. Wheat is roasted with a wooden paddle in a large 
shallow iron vessel, resembling an oversized wok, by a 
master roaster (mugi-iri). Unrefi ned salt is dissolved in fresh 
well water and the resulting brine is boiled and strained to 
remove any bitterness or impurities. The koji, made with 
wheat, soybeans and Aspergillus oryzae culture, is stirred 
twice a day. It is mixed with brine to become moromi, which 
is allowed to ferment in large cedar vats for one year. The 
room holding these vats “is a visual explosion.” A wall of 
glass separates the viewers from the vats, which hold batches 
of moromi in varying stages of maturation and are buried 
up to their rims in the wooden fl oor. Every surface–fl oor, 
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walls, and ceiling–is painted a vivid glossy orange. “If one 
could walk into the center of a pumpkin, this is what it might 
be like.” The orange color has symbolic connections to 
Shintoism.
 In the old days, after the fermentation was fi nished, the 
moromi was poured into cotton sacks, which were stacked in 
a wooden pressing chamber called a fune, or boat. The liquid 
shoyu was pressed out into a tub, then poured into a vessel 
to be heated to stop the fermentation; fi nally it was bottled in 
ceramic containers. To evaluate the quality of the shoyu for 
color, aroma, consistency, and fl avor, professional tasters use 
small white dishes called kikimi-zara.
 A room beyond the tasting chamber serves as a small 
museum. There are ceramic jugs in which soy sauce was 
fi rst exported to Europe from Nagasaki in the mid-1600s by 
the Dutch. A porcelain bottle on display, decorated with the 
raised Kikkoman logo, held the shoyu that was awarded a 
special prize at the Vienna International Exposition [Vienna 
World Exhibition] of 1873. A sepia photograph shows the 
old takasebune fl atboats on the Edo River carrying shoyu 
down to the city of Edo–today’s Tokyo. Another photo shows 
members of the imperial family visiting the Goyogura. 
(Note: No photos are shown in this article). As she leaves, 
the author is presented with the “ultimate personal souvenir... 
It is a scarlet-labeled bottle in a simple beige carton–the 
emperor’s shoyu.” Her search is complete.
 Two small maps show the locations of Noda and Choshi 
in Japan. Address: Author of several books on Asian cuisine.

1573. Yasuda, Masaaki; Matsumoto, Tetsuya; Sakaguchi, 
Maki; Kinjyo, Sakie. 1995. Okinawa ni okeru tofuyo no 
seizo ni kansuru kenkyu. X. Beni koji to ki koji no heiyo ni 
yoru tofuyo no seizo [Studies on the manufacture of tofuyo 
in Okinawa. X. Production of tofuyo using the combination 
of red and yellow kojis]. Nippon Shokuhin Kagaku Kogaku 
Kaishi (J. of the Japanese Society for Food Science and 
Technology) 42(1):38-43. Jan. [15 ref. Jap; eng]
• Summary: Red koji was prepared by growing molds of the 
genus Monascus on steamed rice. Yellow koji was prepared 
by growing Aspergillus oryzae molds on steamed rice. In 
this study, tofuyo prepared with either or both of these types 
of koji was investigated. “The product obtained by using 
the combination of red and yellow kojis was preferred” to 
that made by only one koji. The most desirable product was 
obtained by using the mixed koji of composed 75% yellow 
koji and 25% red koji.
 Crude protein content, hardness, and cohesiveness of 
tofuyo were found to decrease during the ripening period. 
Address: Dep. of Bioscience and Biotechnology, Univ. of the 
Ryukyus, 1, Senbaru, Nishihara-cho, Okinawa 903-01.

1574. Lee, Sang Sun. 1995. [Meju fermentation for a raw 
material of Korean traditional soy products]. Korean J. of 
Mycology 23(2):161-75. March. [36 ref. Kor; eng]

• Summary: “Meju is a raw material used to make Korean 
soy. sauce (Kanjang) and soybean paste (Doenjang), both of 
them rich in plant protein. Twenty-nine fungal and a bacterial 
species were identifi ed from twenty-three traditionally 
homemade meju cakes. Out of them, only a few species 
were found to be involved in the actual fermentation process 
of meju; The other species were contaminants during the 
improper subprocesses of meju fermentation.” Address: 
Assoc. Professor of the Graduate School, Korea National 
Univ. of Education, Chung Won Kun, Chung Puk 363-791, 
Republic of Korea.

1575. Yamasa Corporation USA. 1995. Yamasa press kit 
(Portfolio with news release and photos). Salem, Oregon: 
Yamasa Corporation USA. Ten inserts. April 14. 30 cm.
• Summary: On the cover of this purple portfolio is a gold 
seal (2.75 by 1.75 inches) bearing the Yamasa name and 
logo. The ten documents enclosed in this portfolio include: 
(1) A two-page news release titled “First shipment of U.S. 
manufactured Yamasa soy sauce.” Yamasa Corporation 
U.S.A. has recently begun shipping U.S. made soy sauce 
from its Salem, Oregon, facility. Yamasa is the world’s 
second largest manufacturer of soy sauce. Mr. Yuzo Seki 
is director and manager of the production department of 
Yamasa Japan.
 (2) Six black-and-white photos (each 7 by 5 inches) 
showing the inside and outside of the Yamasa plant at Salem.
 A business card from Koji Okamoto, Senior Vice 
President, Administration & Finance, Yamasa Corporation 
U.S.A. Address: 3500 Fairview Industrial Drive, Salem, 
Oregon 97302. Phone: 503-363-8550.

1576. Great Eastern Sun. 1995. Pricelist. Effective June 5, 
1995 [Mail order]. Asheville, North Carolina. 37 p. 28 cm.
• Summary: Contents: Catalog information. Miso Master 
organic miso (traditional, mellow, or sweet). Sweet 
cloud organic sweeteners. Haiku organic Japanese tea. 
GES organic English tea. Emerald Cove sea vegetables. 
Emperor’s Kitchen condiments (soy sauce, vinegars, ume 
plum products, toasted sesame oil, mirin, dried vegetables, 
shiitake mushrooms, beans, seeds, grains, dry condiments, 
Atlantic sun-dried sea salt). Traditional Japanese macro 
pasta. Traditional Japanese specialty items (misos, candies, 
seaweed and ume, organic pasta, liquid condiments, specialty 
products {snow-dried tofu, HamaNatto, Zenryu fu (round 
cakes of wheat gluten), shonai fu (fl at sheets), organic brown 
rice koji, organic nuka rice bran, organic brown rice dinner 
with azukis [azuki beans], or with vegs, mochi (4 types), 
noodles (some or bifun rice noodles), ume products, teas, 
pickles (incl. natto miso chutney)}, personal care products, 
kitchenware, knives). Address: 92 McIntosh Road, Asheville, 
North Carolina 28806. Phone: 704-252-3090.

1577. Evans, Barry. 1995. Chronology and history of Oak 
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Feed Miso, Inc. and American Miso Co. of North Carolina. 
Part IV. 1983 to present (Interview). SoyaScan Notes. Aug. 
25. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: 1983 Oct. 1–Barry desires to buy 
and John and Janet Belleme desire to sell all their 900 
shares in the American Miso Company. John agrees to 
work as a consultant for 6 months and to train a person to 
take his place. Barry wants to run the company in a more 
“commercial” way than John does, starting with major price 
increases.
 1984 Jan. 31–American Miso Co. has gross receipts or 
sales last year of $61,941, annual losses of $68,367, and total 
losses from day one of $306,633.
 1985 Jan. 31–American Miso Co. has sales last year of 
$107,000, annual losses of $21,000, and total losses from 
day one of $327,000.
 1985 Dec.–John Belleme leaves American Miso Co. 
because of a confl ict with Barry Evans. Don DeBona, who 
arrived in the spring of 1985 and worked with John for 6 
months, takes over. A year or two before John left, Sandy 
purchased his shares in American Miso Co.–because John 
wanted him to. John felt that Barry was making decisions 
with which he did not agree, and that he shouldn’t have to 
suffer fi nancially if they turned out to be bad decisions. Barry 
did not want John to leave, but neither did he want John to be 
in control of the business. Barry recalls that there was a big 
confl ict and bad feelings between him and John at the time 
John left.
 1986 Jan. 31–American Miso Co. makes its fi rst profi t 
during the past year of $22,000. Gross revenues or sales 
were $214,000 and total losses from day one decrease to 
$304,000. Notice the big jump in sales. Barry instituted a 
50-70% price increase, over John’s protests. Note: Barry 
never went to business school, but he learned to be a good 
businessman in the “school of hard knocks.”
 1987 Jan. 31–Sales last year of $262,000, profi t of 
$101,000 (up 4.6 fold), and total losses to date of $203,000. 
Now–sales only for the following fi scal years: $252,000 in 
1988, $275,000 in 1989, $315,000 in 1990.
 Then the fi scal year end changes to Aug. 31 to coincide 
with that of Great Eastern Sun. Sales are $161,000 in 1991, 
$392,000 in 1992, $435,000 in 1993, $505,000 in 1994, and 
$550,000 in 1995. In 1995 the total losses carried forward go 
to zero for the fi rst time. In other words, including his salary, 
Barry fi rst broke even this year.
 1992 Jan. 2–Barry takes a federal vacation, returning to 
the company on 1 Sept. 1994.
 1997 Oct.–Don DeBona decides to leave AMC. The 
broad issue was control. It was a sad day for Barry. Don 
owned no shares in the company and, after having been 
there for ten years, he wanted to own a signifi cant part of 
the company, and be able to build up equity, if he was to 
continue. Barry was unwilling to give him that ownership, so 
he quit–but continued to live in his house on the property. “It 

was not a very pleasant parting.”
 2000 July–In the early years, no koji was made each 
year during the hot months, from about June until August 
or mid-September. Now, however, the koji-makers are so 
skilled that they make it during those months, but outside of 
the koji room on open tables. This helps to meet the steadily 
growing demand. Today, with a crew of eight (including 
4 packagers), AMC makes about 350,000 lb/year of miso 
(about 7,600 lb/week) and might possibly be able to expand 
this to 450,000 lb/year with its existing buildings.
 2000 July–Almost all the early American Miso Co. 
records (including payables, receivables, invoices, payroll 
records, etc.) are kept in many cardboard boxes in a storage 
area in Asheville–but they are not well organized. Records 
from the fi rst year or two (1979-80) may be missing entirely. 
One of these days Barry would like to get these AMC 
records organized. may be missing. The Great Eastern Sun 
records are intact from the beginning and are well organized.
 Barry: “I have tried to tell you this story in a fair and 
dispassionate way. No one should think that I was the dogged 
person hanging on, or the prime mover of everything. But it 
was really just the fl ow of circumstances. I was just swept 
along, and countless times I was scared to death and wished 
I had never gotten involved, and spent sleepless nights 
ruing the fact that I had made such a fool out of myself, 
and thought things would never work out, and would end in 
disaster.” But actually the company has experienced nice, 
steady growth.
 Note: Barry planned to buy South River Miso Co. 
within 1-2 weeks after this interview and was 90% sure the 
deal would go through–but it never did. Address: Owner, 
American Miso Co., Inc. and Great Eastern Sun, Asheville, 
North Carolina 28806. Phone: 704-252-3090.

1578. Iwata, Masakazu. 1995. Re: The pioneering work of 
Gonshiro Harada (died 1943) with koji, tofu, miso, natto, and 
okara in California. Letter to William Shurtleff at Soyfoods 
Center, Aug. 25. 1 p. Typed, with signature.
• Summary: Mr. Iwata is the author of Planted in Good Soil: 
A History of the Issei in United States Agriculture (1992). 
Yesterday he contacted Fred Harada, “whose father had a 
tofu manufacturing establishment in the Fresno area... He is 
a good source of information. His father, Gonshiro Harada 
(died 1943), an Issei (fi rst-generation Japanese immigrant 
to the USA) from Hiroshima Prefecture, was a master koji-
maker who learned his trade in Japan. He opened a store in 
Fresno in the 1920s but went broke during the depression 
of 1929; he was a creditor unable to collect from credit 
customers. Subsequently, in 1939, he relocated in Fowler, 
about 10 miles southeast of Fresno, where he and his wife 
and family (nine children) established the Harada Tofu Co. 
and manufactured such foods as tofu, kamaboko, agé, miso, 
natto, okara, and other related items, peddling them to the 
Japanese farmers in a broad area of Central California. Of 
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course the company handled vegetables and other grocery 
goods on their route consisting of several hundred customers.
 “Fred indicates that his father was an innovative 
entrepreneur who made much of his own tofu-making 
equipment.” Fred believes his father got at least some of his 
soybeans from rice growers in the Colusa region, who grew 
soybeans as a sideline. “He mentioned that the Koda rice 
farms in South Los Baños may have had some acreage in this 
crop.”
 Fred Harada can be contacted at 637 North 6th Street, 
Montebello, CA 90640. Phone: 213-721-8455. Best to 
contact him after 7:00 p.m. Address: 879 North Vail Ave., 
Montebello, California 90640. Phone: 213-723-4389.

1579. Iwata, Masakazu. 1995. Re: Early soybean cultivation 
by Japanese rice growers in central California around the 
time of World War I. Letter to William Shurtleff at Soyfoods 
Center, Aug. 25. 1 p. Typed, with signature.
• Summary: Yesterday Dr. Iwata contacted Fred Harada, 
“whose father had a tofu manufacturing establishment in 
the Fresno area... He is a good source of information... My 
conjecture would have been that much of the soybeans for 
the tofu came from abroad, but according to Fred, some of 
the Japanese rice growers, whose heyday in rice farming was 
around the time of World War I [1914-1918] in the Colusa 
region, grew soybeans as a sideline. He mentioned that the 
Koda rice farms in South Los Baños may have had some 
acreage in this crop.
 “I have a section in my book (Planted in Good Soil: A 
History of the Issei in United States Agriculture. New York: 
Peter Lang Publishing, 1992) on the Koda farms, utilizing 
information from interviews and the Keisaburo Koda 
biography in Japanese (Koda Keisaburo Den, 1965), but 
found no mention of soybean production. You might contact 
Edward Koda (P.O. Box 6, South Dos Palos, California 
93665), the son of the founder, about this. I believe the 
operation is now in the hands of Ross, the third generation 
heir.
 Fred Harada can be contacted at 637 North 6th Street, 
Montebello, CA 90640. Phone: 213-721-8455. Best to 
contact him after 7:00 p.m.
 Update: Letter from Dr. Iwata. 1996. Dec. 6. “Most 
likely the Chinese who arrived in California around the time 
of the Gold Rush of 1849 introduced soybeans from China.” 
Address: PhD, 879 North Vail Ave., Montebello, California 
90640. Phone: 213-723-4389.

1580. Kuo, Yu-Haey; Bau, H.M.; Quemener, B.; Khan, J.K.; 
Lambein, F. 1995. Solid-state fermentation of Lathyrus 
sativus seeds using Aspergillus oryzae and Rhizopus 
oligosporus sp T-3 to eliminate the neurotoxin beta-ODAP 
without loss of nutritional value (Open Access). J. of the 
Science of Food and Agriculture (London) 69(1):81-89. Sept. 
[43 ref]

• Summary: “Abstract: The presence of a neurotoxic amino 
acid, 3-N-oxalyl-L-2,3- diaminopropanoic acid (beta-
ODAP), in the seeds of grass pea (Lathyrus sativus) is the 
cause of an irreversible spastic paraparesis, neurolathyrism, 
after overconsumption. This is a negative factor in an 
otherwise very tasty, nutritious, easily cultivated and hardy 
food crop in Asia and Africa. The reduction of beta-ODAP 
to less than 10% of the original content has been reached 
by fermenting L. sativus Jamalpur seeds with Aspergillus 
oryzae NRRL 1988 for 48 h, followed by fermentation with 
Rhizopus oligosporus sp T-3 for 48 h. Other nutritional 
qualities were also improved in the fermented seed meal: 
increased content of protein, higher amino acid scores 
for sulphur-containing and aromatic amino acids, better 
resistance to high temperature and to oxidation, and drastic 
reduction of the fl atulence factors.” Address: Lab. of 
Physiological Chemistry, Faculty of Medicine, Univ. of 
Ghent, K L Ledeganckstraat 35, B-9000 Gent, Belgium.

1581. 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.

1582. Huang, H.T. (Hsing-Tsung). 1995. Early history of 
soybeans and soyfoods in China (Interview). SoyaScan 
Notes. Dec. 28. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: The early jiang in China was made from meat 
or fi sh. The jiang used by Confucius was almost surely 
made from meat and fi sh. Many of the ancient books were 
annotated during the Han dynasty in an attempt to explain 
the meaning of certain words and passages. A very eminent 
scholar in the late Han dynasty (about 100 A.D.), talking 
about events in roughly 500 B.C., said that the jiang used by 
Confucius was made from meat and fi sh.
 The soybean was not an important crop in China until 
the early Han, say 200 to 300 B.C. The soybean is mentioned 
in the Book of Odes, which is the most ancient and most 
reliable of Chinese books, not as a crop but as a plant that 
people gathered from the wild. Then is are a series of books 
that were traditions of the Chou dynasty; these were codifi ed 
and gathered by about 300 B.C., but in them there are not 
many references to the soybean. However by the time of 
the Western (Former) Han (206 B.C. to 8 A.D.) there were 
references in the literature to cartloads and big urns of jiang 
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[Chinese-style miso]; shi (fermented black soybeans) was 
also mentioned many times in the literature. Both these foods 
had become commodities.
 Soy is also found in the Han Tomb No. 1 at Ma-wang-
tui (pronounced “ma-wang-DUI”), a big archaeological fi nd 
in China. A woman ruler was buried here in about 165 B.C. 
with all the 5-6 major grains, including wheat, barley, rice, 2 
kinds of millet, soybean (shu), and hemp. Also found in the 
tomb were several seasonings including “soy sauce (jiang), 
shi (‘salted darkened beans’), and leaven (qu).”
 The earliest reference to pasteurization in China 
concerns pasteurization of wine, around the 11th century, 
long before the Japanese were pasteurizing shoyu before 
shipping it to Holland. He is not aware of any early reference 
to the Chinese pasteurizing soy sauce, but he will look again. 
However soy sauce is so highly salted that it does not require 
pasteurization, whereas wine does. The wine was fi lled into 
to earthenware jars with a small mouth, which was covered 
with cloth or leaves, then sealed with mud.
 Dr. Huang will travel to China next month (to Foochow, 
capital of Fujian province) and he hopes to see some of the 
existing traditional fermentation processes. Soymilk was not 
an important traditional food in China, but it was becoming 
important when he traveled there in the 1940s with Dr. 
Joseph Needham. When they visited northern China, early 
in the morning people would have a huge iron wok of hot 
soymilk, which they sold for breakfast. Joseph liked the 
soymilk with bits of youtiao (deep-fried bread sticks; W.-G. 
yu t’iao).
 One of the chapters in Dr. Huang’s book deals with 
nutrition in China. The Chinese diet is said to be lacking 
in calcium. It is well know that for calcium to be absorbed, 
you need lactose, and the ability to tolerate lactose. Thus, 
it would be surprising to fi nd higher bioavailability of the 
calcium in soymilk or tofu. Before the time of Confucius 
(551-479 B.C.) the Chinese ate a lot more animal products 
than they do now, but the agricultural system developed 
with the emphasis on grains, less emphasis on animal 
products, and no emphasis on milk–probably because of the 
lactose intolerance of the Chinese people. Thus, the Chinese 
never developed a dairy industry. Mongols are not as 
lactose tolerant as northern Europeans, but they are heavily 
dependant on animal milks as a source of food. They get 
around this problem by converting animal milk into yogurt. 
This fermentation converts the lactose to lactic acid, which 
both solves the lactose intolerance problem and extends the 
life of the product by lowering the pH.
 Another interesting problem: Europeans are the only 
ones who make true cheese, using rennet. The Mongolians 
and all the pastoral people in Asia rely on various animal 
milks, including horse’s milk to make koumiss, and they 
even make a type of cheese that is sort of like cottage cheese, 
coagulated by acid. Dr. Huang thinks the discovery of rennet 
is one of those major, accidental discoveries that is very rare. 

If you wash an animal stomach carefully before using it to 
store milk, that will wash all the rennet away. Another such 
major discovery is the Chinese discovery of chu or koji. 
Address: 309 Yoakum Parkway #403, Alexandria, Virginia 
22304.

1583. Sass, Lorna J. 1995. Lorna Sass’ complete vegetarian 
kitchen: Where good fl avors and good health meet. New 
York, NY: Hearst Books. xiv + 492 p. Index. 26 cm. [35+* 
ref]
• Summary: First published in 1992 as An Ecological 
Kitchen: Healthy Meals for You and the Planet (William 
Morrow–which see). This innovative vegan cookbook offers 
250 cholesterol-free recipes. It features a complete glossary 
of wholesome ingredients for stocking the vegan pantry (no 
meat, dairy, or eggs). Address: New York City.

1584. 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 
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. 
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7). Address: Dep. of Bioscience and Biotechnology, Univ. of 
the Ryukyus, Senbaru, Nishihara-cho, Okinawa 903-0213, 
Japan.

1585. 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 
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, 
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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.

1586. Product Name:  [Mansan Tamari Shoyu].
Foreign Name:  Tezukuri osashimi tamari.
Manufacturer’s Name:  Corti Brothers (Marketer-
Distributor). Made in Aichi prefecture, Japan, by Mansan 
Shoten.
Manufacturer’s Address:  Corti Bros.: 5810 Folsom Blvd., 
Sacramento, CA 95819.  Phone: 916-736-3800.
Date of Introduction:  1996 January.
Ingredients:  Whole soybeans, well water, salt, sake [to 
preserve freshness].
Wt/Vol., Packaging, Price:  300 ml glass bottle. Retails for 
$7.99 (Jan. 1996).
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 1 tablespoon (15 ml): Sodium 890 mg. 
Calories 10. Protein 1 gm.
New Product–Documentation:  Sample (product with 
Label) sent by Darrell Corti of Corti Brothers in Sacramento. 
Corti Brothers Newsletter. 1996. Winter. p. 5-6. “The 
Mansan company has been making shoyu since 1874. 
Both a sake producer and a shoyu brewer, the plant outside 
Nagoya is a remarkable amalgam of traditional equipment 
and technology and modern science.” Darrell was the fi rst 
Westerner to visit the plant. He had to remove his shoes 
and put on clean slippers so as not to introduce foreign 
microorganisms. “Seeing the battery of enormous cedar 
casks packed with stones, the daily ladling process, and 
the scrupulous cleanliness is an extraordinary experience.” 
The processing of this soy sauce takes up to 18 months. 
Soybean koji is mixed with water and salt, then placed in 
enormous cedar casks. “A bamboo bucket is inserted into the 
mash and large fl at river stones are piled on top to keep the 
mash submerged. The fermenting liquid is ladled out of the 
bucket which acts like a percolator and is poured over the 
stones daily to trickle down on the rest of the mash, assisting 
fermentation and concentrating the liquid. With the daily 

aeration and the long production cycle, the [tamari] shoyu 
becomes thick and dense. It turns a rich, dark brown color 
and has an enticing aroma.”
 Talk with Darrell Corti. 1996. His company started 
selling this product in Jan. 1996. He visited the factory in 
Japan in about 1990-91. The company has an excellent 
laboratory.

1587. GEM Cultures. 1996. Catalog [Mail order]. 30301 
Sherwood Rd., Fort Bragg, CA 95437. 10 p. Jan. [4 ref]
• Summary: New additions include The Simple Soybean and 
Your Health, by Virginia and Mark Messina, and a maple 
tofu kit. Contents: Soycrafters Section: Tempeh, natto, koji 
starters, miso, koji, tofu boxes, tofu coagulants (natural 
nigari, Terra Alba naturally occurring calcium sulfate 
or gypsum). Books. Bread cultures. Dairy cultures. Tea 
fungus–Kombucha. Sea vegetables. Kitchen items. Ordering 
information. Address: Fort Bragg, California. Phone: 707-
964-2922.

1588. Yasuda, Masaaki; Kinjyo, Sakie; Miki, Eizo. 1996. 
Okinawa ni okeru tofuyo no seizo ni kansuru kenkyu. 
XI. Tofuyo no jukusei katei ni okeru hadan tokusei, 
kuripu kyodo oyobi bisaikozo no henka [Studies on the 
manufacture of tofuyo in Okinawa. XI. Changes in breaking 
characteristics, creep behavior and microstructure of tofuyo 
during fermentation]. Nippon Shokuhin Kagaku Kogaku 
Kaishi (J. of the Japanese Society for Food Science and 
Technology) 43(3):322-27. March. [8 ref. Jap; eng]
• Summary: Tofuyo has a unique texture like that of cream 
cheese. Changes in the textures and microstructures of 
tofuyo made with red koji (genus Monascus) and/or yellow 
koji (genus Aspergillus) are investigated. The values of 
breaking stress and breaking energy for tofuyo decreased 
during the ripening period. The value of each viscoelasticity 
coeffi cient on the creep analysis of tofuyo also decreased 
during ripening. “An electron microscopic observation 
revealed that fat molecules seemed to bind with proteins,” 
and that “the structure of soybean protein which formed the 
body of tofuyo changed from fi briform to small particles 
which connected each other during fermentation.” These 
phenomena appear to be strongly affected by the degree 
of degradation [hydrolysis] of soybean protein in the tofu. 
Address: 1-2. Dep. of Bioscience and Biotechnology, Univ. 
of the Ryukyus, 1, Senbaru, Nishihara-cho, Okinawa 903-01.

1589. Seo, Jae-Soon; Chang, H.G.; Ji, W.D.; Lee, E.J.; Choi, 
M.R.; Kim, H.J.; Kim, J.K. 1996. Aroma components of 
traditional Korean soy sauce and soybean paste fermented 
with the same meju. J. of Microbiology and Biotechnology 
(Korea) 6(4):278-85. Aug. [29 ref. Eng]
• Summary: “Conditions for making traditional Korean soy 
sauce and soy bean paste are the same until the end of the 
fi rst fermentation...”
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 “We identifi ed volatile components of traditional Korean 
soy sauce and soybean paste which had been manufactured 
with the same traditional Meju with a view to improving 
the quality of traditional Korean soy sauce and soybean 
paste. All of the volatile components were extracted by 
simultaneous steam distillation-extraction (SDE) apparatus.” 
Address: Dep. of Applied Microbiology, Yeungnam Univ., 
Kyongsan 712-749, Korea.

1590. 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.

1591. Gaiser, Klaus. 1996. Re: Update on work with seitan 
and tofu in Germany. Letter (fax) to William Shurtleff at 
Soyfoods Center, Sept. 21. 3 p. Typed, with signature on 
letterhead. [Ger]
• Summary: Klaus founded Topas GmbH in April 1993. 
Originally the name stood for TO-fu + PA-sta, but after late 
1996, as Klaus developed more and more seitan products, 
it came to mean TO-fu + PA-sta + S-eitan. Klaus sold 
his company Yamato Tofuhaus [in April 1989] to a fi rm 
named Huegli. With the money from the sale he purchased 
a 300-year old oak-framed farmhouse (with a 2,000 liter 
fountain in the old vault cellar) for himself, his wife, and 5 
children. For the next three years he stayed on to manage 
Yamato Tofuhaus, but by the end of 1992 he found the work 
unsatisfying so he left and decided to start another health 
food business of his own. In the meantime, Huegli bought 
Heiler, Germany’s biggest reform food wholesale company. 
Heiler was also dealing with tofu, so together Huegli and 
Heiler sold quite a lot of tofu and tofu products–about 2 
metric tons per week of tofu convenience foods by 1992 and 
maybe another ton of tofu and tofu-varieties such as smoked 
tofu. Nowadays their annual sales are not that high; Klaus 
has no exact statistics, but he would estimate they are about 
two-thirds of 1992 levels.
 In early 1995 Klaus tried to fi nd a place for his company 
in the tofu market again, but her soon realized his place had 
been taken. “The German health food market was and is so 
fl ooded with tofu products that you just have to come with a 
real big bang to awaken any interest of the retail shop owners 
in a new tofu product. They just don’t see any reason for 
selling the 23rd variety of tofu-burger and the 17th variety of 
tofu-spread.”
 Klaus then remembered an old recipe that used wheat 

gluten. He saves each and every product development 
experiment in his computer and has about 800 by now. 
The gluten was colored with red fermented rice (beni-koji, 
made with Monascus purpureus) and thus was very meat-
like. In fact, when spiced, it so resembled a sausage that 
he fi rst thought it was too daring to offer such a product to 
vegetarians. This product turned out to be the basis for his 
new business. He called it “Wheaty” and started selling it as 
a cold cut in late 1995. Since that time, monthly sales have 
gone up and up. “A mere joy.” He could sell much more if 
he had enough money for costly advertisements, etc. Now 
his company is selling seven products, based mostly on 
seitan, with some tofu. Other companies are now starting 
to try to imitate his most successful product, Wheaty. Klaus 
believes that seitan has a very bright future in Germany, 
yet in a new form. The traditional lumps of gluten cooked 
in soy sauce have not been able to electrify large portions 
of the population. So Klaus has “re-invented seitan” to 
resemble familiar German meat products. “And this is the 
most effective way to convince a greater number of ‘normal’ 
people of the value of a vegetarian diet.”
 One serious problem is that red-fermented rice made 
with Monascus purpureus is not allowed as a food ingredient 
in Germany; there was a recent ruling by a German court of 
law. Moreover, as a food coloring, it is classifi ed as a “food 
additive” so it needs an “E-number” from EC bureaucracy 
in Brussels, Belgium,–which it has not yet gotten. This is a 
pity, since it is the only natural heat-resistant meat color, as 
well as an excellent fl avor enhancer, source of vitamin B, 
and cholesterol reducer. If it were legal, it could be made by 
Karl Selg-Mann, who is Germany’s only manufacturer of soy 
sauce and miso.
 Talk with Klaus by phone. 1996. Sept. 21. He presently 
does not own a factory; he fi nds other food companies to 
make his products. Klaus speaks almost perfect English. 
He hitch-hiked in England and Scotland in 1975, then 
lived for a year in China in 1976, arriving 3 days after Mao 
Tsedong died [Note: Mao died in Sept. 1976]. The BNN 
(Bundesverband Naturkost und Naturwaren), a German 
organization promoting organic foods, has established 
regulations concerning wheat gluten; originally they said 
it could only be made from whole wheat. But they found 
that was too expansive so now they allow the use of 10% 
by weight of vital wheat gluten. Address: Founder and 
owner, Topas GmbH, Bollbergstr. 41, 72116 Öschingen 
[near Tuebingen], Germany. Phone: 07473/25515. Fax: 
07473/8320.

1592. Nikkuni, Sayuki; Karki, Tika B.; Terao, T.; Suzuki, 
T. 1996. Microfl ora of mana, a Nepalese rice koji. J. of 
Fermentation and Bioengineering (Osaka, Japan) 81(2):168-
70. *

1593. Matsuo, Masako. 1996. Acceleration of sterol 
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excretion, little meteorism, and less inhibition of iron 
absorption by okara koji, a new foodstuff, in rats. Bioscience, 
Biotechnology, and Biochemistry 60(4):571-74. [14 ref]
• Summary: “Okara Koji (OK) is the term for okara 
fermented by Aspergillus oryzae (a fungus for making Miso 
Koji). The amount of sterol excreted in the feces from rats 
fed with OK as the dietary fi ber (DF) source was greater 
than that from rats fed with okara (OC, the insoluble residue 
of homogenized soybean) as the DF source. The digestive 
residue of OK’s insoluble dietary fi ber (IDF) was more 
porous than that of OC-IDF. The stronger sterol excretion 
with OK would have arisen from the complementary action 
of OK-IDF hemicellulose and the porosity of the OK-
IDF digestive residue. Their complementary action would 
contribute to the cholesterol-lowering action of OK. The 
levels of raffi nose and stachyose in the OK diet were lower 
than those in the OC diet. The intake and utilization of 
soluble dietary fi ber and insoluble dietary fi ber by the OK 
diet group were lower than those by the OC diet group. OK 
would not be a cause of meteorism. Iron absorption with the 
OK diet was greater than that with the OC diet, and there 
may have been little inhibition of iron absorption by phytic 
acid in the OK diet. These results suggest that OK would 
be a useful food material as a DF source.” Address: Gifu 
Woman’s Univ., 80 Taromaru, Gifu 501-25, Japan.

1594. Steinkraus, Keith H. ed. 1996. Handbook of 
indigenous fermented foods. 2nd ed., revised and expanded. 
New York, Basel, and Hong Kong: Marcel Dekker, Inc. xii 
+ 776 p. Illust. Index. 26 cm. Food Science and Technology 
Series, Vol. 73. Index. 26 cm. [350 + soy ref]
• Summary: This 2nd edition is about 108 pages longer 
than the original 1983 edition. Contents: Introduction 
to indigenous fermented foods. (1) Indonesian tempe 
and related fermentations: Protein-rich vegetarian meat 
substitutes. (2) Indigenous fermented foods involving an acid 
fermentation: Preserving and enhancing organoleptic and 
nutritional qualities of fresh foods. (3) Indigenous fermented 
foods involving an alkaline fermentation (p. 349-62). (4) 
Indigenous fermented foods in which ethanol is a major 
product: Type and nutritional signifi cance of primitive wines 
and beers and related alcoholic foods (incl. Chinese koji (big 
qu {bricklike in shape and made from barley or wheat and 
soybeans, inoculated with Aspergillus} molds), and small qu 
({spherical, plate-circular or rectangular in shape and made 
from rice or rice bran with various herbs, inoculated with 
Mucor and/or Rhizopus molds}, p. 449), Japanese amazake 
(p. 480-81).
 (5) Indigenous amino acid / peptide sauces and pastes 
with meatlike fl avors (p. 509-654): Introduction.
 (A) Soy sauces: Japanese shoyu: Koikuchi, 
usukuchi, and tamari; Chinese chiang-yu, by Tamotsu 
Yokotsuka (p. 511-17). Biochemistry of Saccharomyces 
(Zygosaccharomyces) rouxii, by Steinkraus, Franta, and 

Ayres (p. 517-24). Umami fl avor, by Kawamura and 
Kare (p. 524-28). Chinese fermented products related to 
soy sauce (big qu, small qu, and jiang, by Chen & Ho, p. 
528). Taiwanese soy sauce, by Liu (p. 528-33). Malaysian 
soy sauce: Kicap, by Ong, Mercian, Poesponegoro and 
Tanuwidja (p. 531-39). Indonesian soy sauce: Kecap, by 
Saono, Poesponegoro and Tanuwidja (p. 539-43). Korean 
soy sauce, by Chang (incl. homemade kanjang and meju, p. 
543-44). Taiwanese black bean sauce: Inyu, by Jan et al. (p. 
544). Philippine taosi, by Steinkraus (p. 544-45).
 (B) Fermented soybean pastes: Japanese miso, by Ebine, 
Shurtleff and Aoyagi (p. 545-56). Indonesian tauco, by 
Saono et al. and Winarno (p. 556-59). Korean Doenjang and 
kochujang, by Chang, Shurtleff and Aoyagi (p. 559-64).
 (C) Fermented fi sh-shrimp sauces and pastes (p. 565-
606).
 (D) Fish-soy sauce and fi sh-soy paste, by Ismail, p. 607-
11).
 (E) Miscellaneous Oriental fermentations. Japanese 
natto (itohiki natto), by Hayashi and Ota (p. 611-24). 
Japanese Hama-natto (hamanatto) and related products (incl. 
yukiwari natto, p. 624-26). Chinese red rice: Anka (Ang-
kah), by Lin, Su and Wang, Sooksan and Gongsakdi, and 
Pichyangkura (p. 626-33). Chinese sufu, by Su and L.-P. Lin 
(p. 633-41). Preserved duck eggs / Century eggs, Chinese 
pidan (p. 641-42). Pidan are made by a chemical process, 
not by fermentation. Note: Chapter 5 contains about 240 
references. Much of the text in this chapter is similar to that 
in the original 1983 edition, although this chapter is 7 pages 
longer and contains 3-4 new sections.
 (6) Mushrooms: Producing single-cell (microbial) 
protein on lignocellulosic or other food and agricultural 
wastes.
 (7) General papers related to indigenous fermented 
foods. Address: Inst. of Food Science, Cornell Univ., 
Geneva, New York.

1595. Blazek, Zdenek. 1997. Re: G.B.Z. is preparing soy 
products in the Czech Republic. Letter to William Shurtleff 
at Soyfoods Center, Jan. 13. 2 p. Handwritten, with 
signature. [Eng]
• Summary: His company is making soy products in 
the Czech Republic. They have the book titled Tempeh 
Production by Shurtleff & Aoyagi. Now they would like to 
introduce some new products such as seitan, amazake, koji, 
soy yogurt, natto, and cheese alternatives.
 Talk with a company representative who speaks 
German. 1997. Feb. 3. The company now makes tempeh 
and natto. They introduced each product about 18 months 
ago. They would like to introduce tofu and seitan as soon as 
possible. Address: G.B.Z. s.r.o., 68606 Uherske Hradiste, 
Czech Republic. Phone: +42 632 636 16.

1596. Roller, Ron. 1997. New developments with rice 
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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.

1597. DeBona, Don. 1997. Update on American Miso Co. 
(Interview). SoyaScan Notes. March 20. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Last Monday, March 17, Don ended his work at 
American Miso Company (AMC)–after 13 years of making 
miso. Monday was St. Patrick’s Day and Don is more Irish 
than Italian. The week before, Barry had said to Don, “You 
know, this is not working out.” During those 13 years, the 
company’s annual miso production has grown 400-500%, 
until now AMC makes about 200 metric tons of miso a year, 
and has about 70% of the miso market on the East Coast of 
the United States. When Don arrived at the company there 
were 8 vats of long-term miso, each containing about 4,000 
kg; now there are 48 such vats.
 In mid-1995 Don decided to end his minority 
partnership with Barry Evans. He sold all of his shares in 
the company to Barry, soon after Barry’s release from prison 
in California in the fall of 1995; the terms of the sale are 
confi dential, but Don stayed on as an employee with a yearly 
salary. Barry really resented the fact that Don ended his 
partnership, but Don had great diffi culty being partners with 
Barry–just as John Belleme had before him. Because of this 
feeling, Don was able to get “only a fair deal” fi nancially 
for his share of the company. After the break-up, their 
relationship has continued to grow worse.
 Don needs to have income because he has three kids, 

including two teenagers who will soon be entering college; 
his youngest is age 10. Now Don is looking for a new job. 
He still lives in the same house by the miso factory; he owns 
that house. Since he sold his share in AMC to Barry Evans, 
Greg Gonzales (who formerly ran errands for Barry in Los 
Angeles) has been working at AMC. Don hasn’t really taught 
him how to make koji and miso–because he was never asked 
to–but Greg has learned by observation. Now Greg does 
all the work, but he is not that interested in it and he has a 
long way to go until he understands the important subtleties 
of making koji. The company will continue to exist but the 
quality of the miso is likely to fall.
 Barry got out of jail in the summer of 1995. Since 
then he has been spending a lot of money–not on his 
companies but on personal belongings; he now has three 
houses in Asheville. This spending binge put both of Barry’s 
companies, American Miso Co. and Great Easter Sun, “way 
out on a limb fi nancially.” Barry made it very uncomfortable 
for Don to stay on at AMC. Barry has not visited AMC even 
once in 3 years.
 Don is considering writing a history of the company, 
now that he has a little spare time. He is starting a consulting 
company and would like to train others around the world 
how to make miso. Address: General Manager, American 
Miso Co., Route 3, Box 541, Rutherfordton, North Carolina 
28139. Phone: 704-287-2940.

1598. Orido Koji Products. 1997. Voyage de découverte au 
pays des desserts [Voyage of discovery to the country of 
desserts (Poster)]. Zutphen, Netherlands. 1 p. 31 x 39 cm. 
Color. Reprinted in Soyfoods Marketing. Lafayette, CA: 
Soyfoods Center. [Fre]
• Summary: At the top half of this attractive French-
language color poster, with a light purple background, are 
fi ve elegant desserts prepared with amazake as a sweetener. 
Below these is a sheaf of green rice. On a bed of short-grain 
brown rice are placed glass jars of 3 types of amazake (rice, 
oat, and millet), next to 3 muffi ns apparently sweetened with 
amazake.
 In a white banner across the bottom is written in large 
blue letters: “Discover with amazake the unexpected savor/
fl avor of delicious desserts, drinks, pastries–and much 
more.” In smaller blue letters below that, against the rice 
background, is written: “You will fi nd brochures (dépliants) 
with more ideas and recipes in your store.” In the lower 
left corner is the company’s new circular logo. Around it 
is written: “Traditionally koji cultured amazake products.” 
Address: P.O. Box 109, NL-7200 AC Zutphen, The 
Netherlands. Phone: +31 575-518546.

1599. 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]
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• 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 
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 



KOJI (300 BCE to 2021)   621

© Copyright Soyinfo Center 2021

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.

1600. 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.

1601. 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.

1602. 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 
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.

1603. Johnson, Ian. 1997. Brewhaha–Fight over rice yeast 
pits Chinese medicine against Western ways: U.S. fi rm 
says remedy cuts cholesterol, so the FDA calls it a drug in 
disguise. Why vague labeling helps. Wall Street Journal. 
Dec. 3. p. A1, A6.
• Summary: Hongqu, made from Monascus Purpureus 
Went, is now on sale at 30,000 stores across the U.S. as the 
cholesterol-cutting product Cholestin. But the FDA says it is 
a drug in herbal disguise. Discusses the Dietary Supplement 
Health and Education Act (DHSEA), in which Congress 
radically relaxed rules on how herbs could be marketed by 
allowing companies to advertise “structure and function” 
claims even if medical evidence was sketchy.

1604. Kim, Dong-Ho; Lim, D.W.; Bai, S.; Chun, S.B. 1997. 
Fermentation characteristics of whole soybean meju model 
system inoculated with 4 Bacillus strains. Korean J. of Food 
Science and Technology 29(5):1006-15. [23 ref. Kor; eng]
• Summary: “Whole soybean meju was fermented with 
four Bacillus strains for 45 hr in its model system. The pH 
range of the product was 7.98 to 8.68, the contents of amino 
nitrogen and ammoniacal nitrogen were 286 to 439 mg, 
respectively and that of reducing sugar ranged from 0.65 to 
2.24.” Address: 1. R&D Team, Pulmuone Co., Ltd., 457-13 
Gwangduk-ri, Doan-myun, Keisan-gun, Chungbuk 367-810, 
Korea.

1605. 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 
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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.

1606. Product Name:  [Gold Label Sweet Wheat-Flour 
Fermented Black Soybeans].
Foreign Name:  Jinpai Mianchi.
Manufacturer’s Name:  Mei Wei Hsien Shihp’in.
Manufacturer’s Address:  National Chungshan City 
(Zhongshan), Southern Kwangtung (Guangdong) province.
Date of Introduction:  1997.
Ingredients:  Yellow soybeans, wheat fl our, salt, and sodium 
benzoate (as a preservative).
Wt/Vol., Packaging, Price:  500 gm.
How Stored:  Shelf stable, 6 month shelf life.
New Product–Documentation:  Label sent by Marco 
Kamego of Kikko Corporation S.A., Peru. 1998. March 
8. Label is 3 inches in diameter. Red, yellow, black, and 
gold on white. Registered number: ZBX66019-87. Permit 
statement. Shelf life: 6 months. Date of production: Not 
fi lled in. Note: The word “Mianchi” does not appear in the 
SoyaScan database.
 Talk with H.T. Huang, PhD, expert on the history of 
Chinese food and agriculture, about letter from William 
Shurtleff asking many questions about this product. This 
soy-based seasoning is very well known and popular 
in southern China, especially in the cooking of Canton 
(Kwangtung / Guangdong) province, but also in Fukien / 
Fujian province. Its equivalent in northern China is Tou-pan 
Chiang. Its characteristics are in between those of fermented 
black soybeans (shih) and Chinese-style soybean miso (tou-
jiang). It is much more chunky than soybean miso, and a 
little sweeter than fermented black soybeans because of the 
wheat fl our–though still salty. The color is brown. Jinpai 

means “gold label” or “gold brand.” In Mandarin Mianchi 
is called Mienshih, where mien (written here in simplifi ed 
characters) means “wheat fl our” and shih means “fermented 
black soybeans.” Fermented black soybeans can be looked 
on as an intermediate in the making of jiang. Sometimes 
the fermented black soybeans are made by coating cooked 
soybeans with wheat fl our. If you use a lot of fl our, you will 
end up with chiang, but if you use only a small amount, the 
nuggets will keep their shape. This product is made using 
a two-step fermentation: (1) Cook soybeans, dehull, coat 
with a little wheat fl our, inoculate, and allow to ferment to 
make fermented black soybeans. This fi rst fermentation takes 
about 10 days in summer, or 15 days in winter. (2) Mix the 
fermented black soybeans (soybean koji) with salt and water 
(not too much water), place in an earthenware vat, and allow 
to fermented for about 4 weeks until it forms a paste that is 
thicker than chiang. This seasoning is made in Chungshan 
(pinyin: Zhongshan), located between Canton and Macao; 
the characters mean “inside/middle + mountain.” Dr. Sun 
Yatsen, the famous Chinese statesman (1866-1925) comes 
from Chungshan; his name was originally Sun Chungshan.

1607. Product Name:  [Orido Millet Amazake].
Foreign Name:  Orido Gierst Amazake.
Manufacturer’s Name:  Orido Koji Products.
Manufacturer’s Address:  Mercuriusweg 12, Postbus 
109, 7200 AC Zutphen, The Netherlands.  Phone: +31 575-
518546.
Date of Introduction:  1997.
Ingredients:  Water, millet* (65%), rice koji* (35%). * = 
Organically grown.
Wt/Vol., Packaging, Price:  370 gm glass jar.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Letter with Label and color 
poster from George Rozing, owner of Orido. 1997. April 28. 
This label, in Dutch, French, and German (Gierst, Millet, 
Hirse Amazake), contains a description of the product and its 
uses. The company logo is now a round illustration from The 
Book of Miso (2nd ed.), by Shurtleff & Aoyagi (p. 201).

1608. Product Name:  [Orido Oat Amazake].
Foreign Name:  Orido Haver Amazake.
Manufacturer’s Name:  Orido Koji Products.
Manufacturer’s Address:  Mercuriusweg 12, Postbus 
109, 7200 AC Zutphen, The Netherlands.  Phone: +31 575-
518546.
Date of Introduction:  1997.
Ingredients:  Water, millet* (65%), rice koji* (35%). * = 
Organically grown.
Wt/Vol., Packaging, Price:  370 gm glass jar.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Letter with Label and color 
poster from George Rozing, owner of Orido. 1997. April 28. 
This label, in Dutch, French, and German (Haver, Avoine, 
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Hafer Amazake), contains a description of the product and its 
uses. The company logo is now a round illustration from The 
Book of Miso (2nd ed.), by Shurtleff & Aoyagi (p. 201).

1609. Cho, Sungsoo; DeVries, Jonathan W.; Prosky, Leon. 
1997. Dietary fi ber analysis and applications. Gaithersburg, 
Maryland: AOAC International. xv + 202 p. Illust. No index. 
26 cm. [500+* ref]
• Summary: Contents: Preface. 1. The defi nition of dietary 
fi ber. 2. The structure and chemistry of dietary fi ber. 3. An 
overview of dietary fi ber analytical methodology. 4. AOAC 
International approved dietary fi ber methods. 5. The physico-
chemical properties of dietary fi ber. 6. Analytical methods 
for measuring the physico-chemical properties of dietary 
fi ber. 7. Future needs for analytical methods for dietary fi ber. 
8. Dietary fi ber content of foods.
 In Chapter 8, table 8.4, “Dietary fi ber data on foods of 
Japan, contains a section titled “Grain products” (p. 158-59) 
which gives values for TDF % (total dietary fi ber), SDF % 
(soluble dietary fi ber), and ISF % (insoluble dietary fi ber) 
for the following foods: Miso, barley-koji. Miso, rice-koji, 
dark yellow type. Miso, rice-koji, light yellow type. Miso, 
rice-koji, sweet type. Miso, soybean-koji. Natto, Hikiwari, 
fermented soybean. Natto, Itohiki, fermented soybean. 
Okara. Tofu, Kinugoshi, soybean curd. Tofu, Kori-dofu, 
soybean curd. Tofu, Momen, soybean curd. Yuba, dried.
 The three values for okara are 9.8%, 0.3%, 9.5%. Thus, 
most of the dietary fi ber in okara is insoluble. Address: 1. 
Kellogg Co., 235 Porter St., Battle Creek, Michigan.

1610. Lee, Kweon-Haeng; Kim, Nam-Dae; Yoo, Jin-Young. 
1997. [Survey on the manufacturing process of traditional 
Meju for and of Kanjang (Korean Soy Sauce)]. J. of the 
Korean Society of Food Science and Nutrition 26(3):390-96. 
[68 ref. Kor; eng]
• Summary: “Meju is a basis for manufacturing Kanjang. 
Meju was traditionally prepared at home by different 
types of process depending on the regional area. It is 
necessary to standardize and simplify the process of 
Meju-preparation for Kanjang of good quality. For these 
purposes, the process of Meju and Kangjang making as 
well as analysis of commercial Kanjang, were compared. 
Generally, traditional Meju was prepared by steeping and 
dehulling the whole soybean. After steeping for 24 hr. 
soybean absorbed water up to 110-120% of its weight. The 
soaked soybeans were steamed for 2 hr. and cooled to 50ºC. 
Cooked soybeans were crushed down to the size of 10-15 
mesh and molded. Molded soybeans were dried for 2 days 
in the air, hung up by rice straw and fermented for 20-30 
days under natural environmental condition.” Commercial 
soy sauce is Japanese-style shoyu, which contains roasted 
wheat. Address: 1. R&D Advanced Inst., Samho Co. Ltd., 
Seongnam, 462-120, Korea.

1611. 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.

1612. Srisawat, Pinyo; Jonglertjesdawong, Yingsak. 1997. 
The vegetarian taste of Thailand: Vegetable, tofu & seafood 
dishes from Cha Am restaurant. Berkeley, California: SLG 
Books. 224 p. Illust. Index. 28 cm.
• Summary: Cha Am is a popular Thai restaurant which 
opened in Berkeley, California in 1985. This is a very 
beautiful and strange book. Beautiful because on every other 
page is a spectacular full-page color photo, showing the 
prepared recipes, ingredients, and many lovely scenes from 
Thailand. Strange because the word “vegetarian” is in the 
title, yet a large number of recipes call for fi sh or seafoods 
(which have never been eaten by vegetarians) as the main 
ingredient.
 Soy-related recipes include: Tau hoo neng: Steamed 
bean curd (p. 21). Tao hoo nam daeng: Bean curd stew (p. 
27). Tao hoo op moor din: Clay pot bean curd (p. 33). Hoi 
jor name jim boi: “Seafood” rolls with plum sauce (p. 43; the 
fi lling is rolled in “bean curd sheets” [probably pressed tofu 
sheets, but possibly yuba], each 8 inches square). Tom som 
Tauhoo: Spicy bean curd soup (p. 63). Tao jiao lon: Spicy 
fermented soy bean dip (p. 185). On pages 212-13 are full-
page color photos of various Thai soybeans and soyfoods.
 The section titled “Gluten” (p. 214-17) describes this 
product and shows how to make it at home. Gluten is also 
used in recipes throughout the book.
 The interesting glossary (p. 221-24) includes 
descriptions of: Bean curd (tau hoo is soft tofu; tao kwa is 
fi rm tofu, used for stir-frying, deep-frying, and braising). 
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Bean curd, fermented (tau hoo yee; the two most common 
types are red and white. The red variety is cured in a brine 
with fermented red rice fl avored with annatto seeds and rice 
wine). Bean curd, spongy (deep-frying gives tofu a spongy 
texture, so it can absorb the fl avors of any sauce in which 
it is cooked a second time). Bean sauce (a seasoning made 
from fermented soybeans, fl our, and salt. There are four 
popular types: yellow bean sauce, brown bean sauce, black 
bean sauce, and hot bean sauce. The preferred sauce is made 
from whole soybeans. The ground varieties are often quite 
salty). Beans, black fermented (also known as salted black 
beans, these are small black soybeans fermented with salt 
and spices. They are delicious when combined with garlic, 
fresh ginger, or chilies. Note: Fermented white soybeans are 
called tao jiao). Soy sauce (si iu; These recipes call for the 
Chinese rather than the Japanese type. The three most widely 
used soy sauces are light soy sauce {si iu khao}, dark soy 
sauce {si iu dam}, and mushroom soy sauce).
 Note: This is the earliest English-language document 
seen (April 2013) that uses the word “tauhoo” to refer to 
tofu. Address: Bangkok, Thailand.

1613. Product Name:  Sweet White Miso, or Sweet Black 
Miso.
Manufacturer’s Name:  Fermentations. A Div. of 
Germinations.
Manufacturer’s Address:  1173 Hearst St., Berkeley, CA 
94702.  Phone: 510-540-5185.
Date of Introduction:  1998 January.
Ingredients:  Organic (black) soybeans, organic rice, sea 
salt, koji culture. Organically grown in accordance with the 
California Organic Foods Act of 1990.
Wt/Vol., Packaging, Price:  8 oz round plastic deli tub. 
Sweet White retails for $3.00 and Sweet Black retails for 
$4.00 (Berkeley, California).
How Stored:  Refrigerated.
New Product–Documentation:  Alexandra Hozven calls 
twice. 1995. Sept. We talk for 20 minutes. She and her 
husband are saving up $10,000 to travel to Japan, learn 
Japanese at the Nihongo Gakko, and study miso-making 
with a Japanese master. Address: 1448 Los Vecinos, Walnut 
Creek, California 94598.
 Talk with Alexandra Hozven, who called. 1998. March 
25. She is now living in Berkeley with her husband and 
18-month old son. Makes 2 types of miso (which she fi rst 
started selling in Jan. 1998) and sells them twice a week at 
Berkeley farmers’ markets. The Saturday market is at Center 
and Martin Luther King St. The Tuesday market is at Derby 
and Martin Luther King St. The sweet black miso is made 
with black soybeans. She also makes sprouts, raw sauerkraut, 
and kimchi. She would like to start making a fi nger lickin’ 
miso and natto miso. She and her husband were unable to go 
to Japan to study miso because she got pregnant.
 Alex visits Soyfoods Center with samples, Labels, and 

prepared dishes. 1998. April 12. Alex got interested in miso 
via macrobiotics. She makes the koji and miso in at home 
with her family. Label: 3 inch diameter. Self adhesive. White 
on pea green. Soyfoods Center taste test: Texture: Chunky. 
Flavor: Good.

1614. 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.

1615. Shimbo-Beitchman, Hiroko. 1998. Magical miso. 
Saveur (New York, NY) No. 27. May/June. p. 100-08, 110, 
112.
• Summary: A beautiful article, loaded with glossy color 
photographs (by Christopher Hirsheimer and Tom Wagner) 
and recipes. Photos show: (1) Shiromiso in a stylish bowl. 
(2) A Japanese worker, in clothing with traditional designs, 
stands on the rim of a miso vat and shovels what will become 
miso at Yamaki Jôzô, a miso brewery built in 1902 by the 
Kitani family, in Kamiizumi-mura, Honjô city, Saitama 
prefecture, 75 miles northwest of Tokyo, Japan (full page). 
Yama means “mountain, ki stands for Kitani, and jôzô means 
“brewery. Kazuhiko Morita is the brewery’s director. The 
company has been making three basic types of miso, plus 
shoyu and tofu, since 1902. Yamaki partially automated 
in the mid-1980s and today makes about 400 tons of a 
miso a year; it is not pasteurized and no alcohol is added 
in packaging as a preservative. (3) Looking down into a 
bowl of miso soup with tofu and wakame (full page). (4) 
The exterior of Yamaki Jôzô; a tree bearing bright orange 
persimmons stands in front of several traditional wooden 
buildings. (4) Hiroko Shimbo-Beitchman. (5) Mr. Morita, in 
traditional clothing, smelling the koji in a large, automated, 
stainless-steel koji incubation room. (6) The man shoveling 
the fi nished koji out of the incubation room onto a conveyor 
belt. (7) Eggplant Dengaku (with red and white miso, full 
page). (8) Walnuts being ground to a paste in a suribachi. 
(9) Steaming the soybeans at Yamaki Jôzô; 5,300 pounds 
of whole soybeans are steamed at a time. The company has 
two giant steel pressure cookers. For akamiso, the beans are 
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cooked for about 7 hours until soft and yellow. (10) Cooling 
the cooked soybean on a conveyor belt. Most of the miso’s 
fl avor comes from the beans; the aroma and sweetness come 
from the kôji. (11) Mixing the cooked soybeans and koji, 
with salt and a little spring water. Then the mixture is forced 
through a machine like a meat grinder to produce a smooth 
paste, which will ferment more easily than a chunky one. 
(12) Putting the ingredients for akamiso into 100-year-old 
cedar vats, which are covered with plastic sheeting then 
weighted. After several months it is moved to another set 
of barrels, then again a few months later. It can age for up 
to two years. (13) Three packages of commercial Japanese 
miso: akamiso, akadashi-miso, and shiro miso.
 Recipes: Miso soup with tofu and wakame. Eggplant 
dengaku with two miso sauces. Green beans with miso 
dressing. Broiled miso-marinated black cod. Panfried 
miso-marinated beef. Steamed pork with mamemiso. A 
sidebar describes the different types of miso, with details 
on akamiso, mamemiso, and shiro miso. The company also 
makes brown rice miso (unpasteurized), and a kit (with koji 
and instructions) for making your own miso at home.
 Traditionally miso made at home was the source of 
great family pride. “Temae miso desu ga,” one would 
say–meaning “I don’t want to boast about my miso, but...” 
Today Japan’s 50 largest miso manufacturers control about 
90 percent of the market. But miso connoisseurs prefer miso 
made by smaller companies in the traditional way; these 
are painstakingly preserving old-fashioned techniques and 
regional miso styles. Address: Teacher of Japanese cooking, 
Hiroko’s Kitchen, London, England. Phone: Fax: 44-171-
289-0855.

1616. 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.

1617. Yates, Ronald E. 1998. History of Oriental Show-You 
Co. in Columbia City, Indiana (Document part). In: Ronald 
E. Yates. 1998. The Kikkoman Chronicles. New York, San 
Francisco & Washington, DC: McGraw-Hill. xviii + 206 p. 
See p. 131-32.
• Summary: Oriental Show-You Co. was founded by Shinzo 
Ohki. He was born in 1884 in Kamakura, Japan, the son of a 
shoemaker and one of eight children. As a boy, Ohki served 
an apprenticeship in his uncle’s saké (rice wine) warehouse. 
In 1901, barely 17 years of age, he used the money he had 
saved to emigrate to the United States. He made his way to 
the Midwest, where he settled in Columbia City, Indiana. 
There he graduated from high school, later graduating from 
New York University.
 From New York, he moved to Detroit, Michigan, where 
he established a business importing tea and bulk shoyu 
[Japanese-style soy sauce] from Japan. He bottled the soy 
sauce and sold it with his tea. Before long he discovered a 
large demand for soy sauce from the Asian community in 
that area.
 Returning to Columbia City, Indiana, Ohki recruited a 
partner, established the Oriental Show-You Company, Inc., 
and went into business bottling his imported soy sauce in an 
old canning plant. As demand for his soy sauce continued 
to grow, Ohki realized he would be more successful if he 
learned how to make the product himself.
 So in 1917 he returned to Japan, learned how to make 
shoyu, obtained a formula for the naturally fermented 
product, and (with a wife) returned to Columbia City, where 
he began to make shoyu.
 He received some help from the U.S. Department 
of Agriculture in obtaining and culturing the necessary 
microorganisms needed to produce the koji required for 
traditional, natural shoyu. Soon his shoyu was sold in most 
Asian grocery stores in the area.
 In the 1920s Shinzaburo Mogi (a descendant of 
Kikkoman’s Mogi line), who was now working for the 
Yamato Trading Co. in Chicago, discovered Oriental Show-
You in one such store. Intrigued by the idea of making 
traditional Japanese shoyu in America, “Mogi traveled to 
Columbia City to see the operation for himself.” He found 
that Oriental Show-You Co. used a natural aging process 
that took about 24 months from start to fi nish. Impressed 
with Mr. Ohki and his shoyu operation, Mogi invested in 
the company and became a major stockholder, continuing as 
such until the start of “World War II when his property (as 
was the case with all Japanese immigrants) was seized by the 
U.S. government under the ‘Alien Property Custodian Act’ 
[sic].
 “Mogi returned to Japan shortly before the beginning of 
World War II.” He showed his daughter, Katsuko, the stock 
certifi cates she still owned from the Oriental Show-You 
Co. “They’re worthless now,” he said, and tore them up. 
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Shinzaburo Mogi died in 1946 in Japan.
 Oriental Show-You Co. continued to make shoyu until 
1961, when it was acquired by Beatrice Foods, Inc. and 
became part of La Choy Food Products. The plant was 
eventually moved out of Columbia City and the fermentation 
process was discontinued in favor of the faster and less labor 
intensive HVP soy sauce process. Today the only evidence 
of the Oriental Show-You Co. in Columbia City is a few 
crumbling remnants of the factory’s foundation.
 At its peak, the Oriental Show-You Co. was making 
about 30,000 gallons per year of soy sauce. It was “perhaps 
the fi rst successful Japanese shoyu operation on America’s 
mainland” [sic].
 Note: Samuel Bowen in Georgia made the fi rst soy 
sauce in the United States starting in 1766. Early Japanese 
shoyu manufacturing companies were started on the West 
Coast of the USA in San Jose, California (1897 and 1907), 
Melrose, California (1908), Fruitvale, California (1908), 
Los Angeles, California (1908), Portland, Oregon (1909), 
Oakland, California (1909, two companies), and Stockton, 
California (1910). Source: Japanese-American Yearbooks.
 Shinzaburo Mogi never worked for Noda Shoyu Co., 
Kikkoman’s predecessor, and his efforts on behalf of shoyu 
in the United States were never sanctioned by Noda Shoyu 
Co.; his innovative activities abroad were completely 
independent. Address: Head, Journalism Department, Univ. 
of Illinois (Urbana).

1618. Elwell, Gaella. 1998. About South River Miso Co. 
River Currents: News from South River Miso Company 
(Conway, Massachusetts). Winter. p. 1. Dec.
• Summary: “Twenty years ago this fall Christian and I 
acquired land here in Conway (South River Farm), bought 
the fl edgling Ohio Miso Company, and learned we were 
expecting our fi rst child. And that was only the beginning! 
Since that time, through the backing of family and the efforts 
of many good friends, we have built a shed for work horses, 
a cabin, a barn, another cabin, a traditional miso factory, 
and fi nally our own home, which is almost, but never quite 
fi nished. Our daughter Anni, now 19, is teaching English in 
Turkey. Isaiah, our second born, is fully into his freshman 
year at a nearby boarding school which leaves us with an 
empty nest. I review fondly the faces of so many young 
people who have lived and worked with us: 21 names come 
to mind. You all know who you are, and wherever you live 
now, you are the backbone of the living, breathing life at 
South River. Thank you.
 “Currently we are blessed to have three exceptional 
young people living on, and working with the land: Arthur 
Lerner, Emily Kellert, and David Fisher. This summer their 
fi ne organic produce was sold at the local outdoor market. 
Our root cellar is so overfl owing with carrots, rutabagas, 
giant leeks, and potatoes.
 “Miso production is in full swing under the steady 

management of Yukio Doyama, now in his fourth season 
with us. He is energetically assisted by Andy Mathey who 
lives above the miso shop. They both share a great love of 
drumming.
 “The friendly voice you hear on the phone when you 
call is Robin Cole, administrative manager, UPS shipper, and 
valued friend for fi fteen years.
 “Meanwhile, Christian has been put out to pasture... 
Gaella Elwell.”
 Photos show: Christian and Gaella Elwell. Robin Cole. 
Andy Mathey (in a vat of miso). Yukio Doyama (scooping 
miso).
 Other photos in this issue show: (1) “Making miso in 
the nourishing tradition.” Six steps: Cooking with wood fi re. 
Inoculating the steamed grain with koji starter culture. Two 
days later, harvesting the koji by scraping it from wooden 
koji trays; stagger-stacked koji trays are in the background. 
Cooling the soybeans in the treading trough (also called 
mixing box) with a stainless-steel mixing hoe after they’ve 
been cooked by wood fi re for 20 hours. Scooping up raw 
miso, after the cooked beans have been mashed (by treading 
underfoot) and mixed with the salted grain koji. Miso aging 
in wooden vats. (2) View from the east in the fall showing 
the miso shop and home surrounded trees and bushes. In 
color, the sumac bushes in the foreground are brilliant red. 
(3) Stephen Jannetta, wearing a white hat and surrounded by 
steam, removing steamed grain from the cauldron. (4) Six 
eight-ounce glass jars of the company’s miso.
 Talk with Christian Elwell. 2000. Jan. 9. The cooked 
soybeans are still mashed by treading them underfoot–except 
in the case of sweet white miso, where a mechanized grinder 
is used. The person doing the treading wears cotton socks, 
then a plastic legging, then another layer of cotton socks over 
that. The treading trough, which is rectangular and located 
on the fl oor, resembles the box used for mixing concrete; it 
was built by Richard Kluding and Thom Leonard in Ohio. 
Christian estimates that he has walked about 3,000 miles in 
soft soybeans.

1619. Product Name:  [Tofu-yo fermented tofu].
Foreign Name:  Awa Beni Dôfu.
Manufacturer’s Name:  Otsuka Foods Co., Ltd. Awa Beni 
Dôfu [Tofu-yo fermented tofu]. (Osaka, Japan).
Manufacturer’s Address:  Osaka, Japan.
Date of Introduction:  1998.
Ingredients:  Tofu (non-genetically engineered), ethyl 
alcohol, rice koji, red rice koji (beni-koji), salt, tofu solidifi er 
(no specifi cs are given), spices, enzymes.
Wt/Vol., Packaging, Price:  Glass jar.
How Stored:  Refrigerated.
New Product–Documentation:  Product with Label and 
outside paperboard box brought to Soyinfo Center. 2011. 
Dec. 14. by Taro Mikuriya of Otsuka Pharmaceutical Co., 
Nutrition & Sante Group. The outer, nearly-cubic box is 3 
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by 3 by 3¼ inches high (7.5 x 7.5 x 8.5 cm). Red and black 
on beige. The front panel, which appears on 3 sides of the 
box, shows a square of tofu-yo on a small white dish. The 
characters “Beni-dofu” appear large and bright red against 
the tan background. The product description appears on one 
panel. Contents: 6 pieces (no weight is given).
 The fermented tofu itself comes in a glass jar, immersed 
in alcohol thickened by red rice koji. Atop the jar, inside the 
outer box is a small brochure, full color on glossy paper; 
with 4 panels on each side. Each panel is 6.5 cm square. 
The inside 4 panels describe different ways of serving the 
product. One outside panel gives a brief history of tofu-yo 
from Okinawa. Taro says (e-mail of 21 Dec. 2011) that the 
product was launched in 1998 by Otsuka Foods Co., Ltd.
 Soyinfo Center taste test: Taste and texture: Delicious, 

almost like Okinawan tofu-yo. However use of the word 
“awa” in the product name, a possible hint at the word 
“awamori” (an expensive and traditional Okinawan 
alcoholic beverage) when there is none in the product, seems 
deceptive.

1620. 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 
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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. Address: Dep. of 
Microbiology, Faculty of Science, Kasetsart Univ., 50 
Paholyothin Rd., Jatujak, Bangkok 10900, Thailand.

1621. Stacey, Jenny; Keller, Maureen. 1998. The soy sauce 
cookbook: Explore the fl avor-enhancing power of Asia’s 
magic ingredient. New York, Tokyo and London: Kodansha 
International. 80 p. Illust. Index. 29 x 15 cm.
• Summary: This stylish, vertically rectangular book, 
contains many excellent color photos on glossy paper–of 
both recipes and scenes related to soy sauce. Contents: 
Introduction–Soy sauce: Light and dark soy sauce, what 
is soy sauce?, the history of soy sauce, how soy sauce is 
produced (koji, non-brewed or HVP, Chinese-style), soy 
sauce today. Savory snacks. Poultry with pizzazz. Sizzling 
seafood. Rice, pasta, and noodles. Main meat dishes. 
Sensational salads. Vegetable variations.
 Interesting color photos in the Introduction include: (1) 
A traditional soy sauce ceramic jar with the “Kikkoman” 
logo and the Chinese characters for “shoyu” on it. (2) A glass 
bowl of dark soy sauce. (3) Kikkoman’s Goyo-gura, Noda, 
Japan. (4) Ancient Japanese illustration showing soy sauce 
production. (5) A glass bowl of light soy sauce. (6) Another 
ancient Japanese illustration showing soy sauce production. 
(7) Shoyu fermenting in vats inside the Goyu-gura. (8) Three 
small, modern soy sauce containers, two glass bottles and 
one glass dispenser. Note 1. Photos 1, 6 and 7 were courtesy 
of Kikkoman Corp.
 Note 2. The recipes call for “light soy sauce,” “dark 
soy sauce”–terminology that we fi nd confusing. The book 
contains numerous other factual errors. Address: 1. U.K.; 2. 
Colorado.

1622. Wood, Brian J.B. ed. 1998. Microbiology of fermented 
foods. 2nd ed. 2 vols. London: Blackie Academic & 
Professional / Thompson Science. An imprint of Chapman & 
Hall. [300+ ref]
• Summary: Soybeans are discussed extensively in Vol. 1, 
especially in the chapter titled “Fermented protein foods in 

the Orient: shoyu and miso,” by Yokotsuka and Sasaki (p. 
351-416). This and other chapters that mention soy are cited 
separately.
 Soybeans are also discussed on pages 769-70 (soy 
idli and soy dhosa in India), 806 (maize-soybean porridge 
as a fermented weaning food), and 849-50 (genetic 
engineering of soybeans). Address: Dep. of Bioscience and 
Biotechnology, Univ. of Strathclyde, Glasgow, Scotland, UK.

1623. 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.

1624. Yokotsuka, Tamotsu; Sasaki, Masaoki. 1998. 
Fermented protein foods in the Orient: shoyu and miso 
in Japan. In: Brian J.B. Wood, ed. 1998. Microbiology of 
Fermented Foods. 2nd ed. Vol. 1. London: Blackie Academic 
& Professional / Thompson Science. An imprint of Chapman 
& Hall. xx + 440 + 17 p. Illust. Index. 24 cm. [197 ref]
• Summary: Contents: Introduction. History: The history of 
fermented proteinaceous foods in China (chu / koji, chiang / 
jiang, shi [fermented black soybeans], chiang-yu / soy sauce 
/ tou-yu, shi-tche [the juice or extract of shi]).
 Note: “This section was based on material drawn from 
Thirty-fi ve Years History of Noda-Shoyu Company (1955), 
The History of Kikkoman (1970), Sakaguchi (1979) and 
Wang & Fuang (1981),” the history of shoyu and miso in 
Japan (hishio or sho or soya or soy, miso or misho, tamari, 
miso-damari, tare-miso and usudare, shoyu, miso and shoyu 
of today). Fermented soybean foods in the Orient: shoyu, 
miso, tempeh and natto: Japanese shoyu (establishment of 
the Japanese Agricultural Standard {JAS} for shoyu in 1963, 
production methods, types and grades of shoyu by JAS, 
quality standard of shoyu exported from Japan, production 
[statistics], technological contributions by the Japanese 
government to the shoyu industry, soy sauce produced in 
Oriental countries other than Japan [i.e., Korea, Taiwan, 
Singapore, Malaysia, Indonesia], miso). Manufacture: 
Koikuchi shoyu (treatment of raw materials, koji making, 
mash-making and ageing, pressing of mash, refi ning), tamari 
shoyu, miso. Recent progress in shoyu and miso production 
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in Japan: Soybeans and wheat as raw materials (soybeans, 
wheat), treatment of raw materials (soybeans, wheat), koji 
moulds, koji-making, mash fermentation (microbes in 
the mash, chemical changes in shoyu-mash fermentation, 
temperature of the mash, period of mash fermentation), 
refi ning (pressing of the mash, pasteurization), material 
balance in shoyu manufacture, product (color and clarity 
of koikuchi shoyu, fl avour components of shoyu {HEMF, 
HDMF, HMMF, phenolic compounds, fl avour constituents 
of the top note aroma of pasteurized shoyu}, formation 
of fl avour components during heating for pasteurization, 
fl avour components of shoyu worldwide, relationship 
between organoleptic evaluation of shoyu and its chemical 
constituents, nutritional concern about excessive salt intake, 
safety of fermented shoyu [afl atoxins], microbial stability of 
shoyu). Discussion.
 In the Ben-Chao-Gong Mu [Bencao gangmu, The great 
pharmacopoeia, 1596] many types of shi are discussed. In 
more recent times these have apparently been classifi ed into 
three types depending on the microorganism used in the 
fermentation: (1) Aspergillus oryzae type. (2) Mucor type, 
usually made in Szechwan. (3) Bacillus type. Soak and cook 
soybeans, then place them in a cloth bag. Cover with straw 
and ferment for 1-2 days at 25-30ºC. “When the beans are 
covered with viscous substances, Shui-tou-shi is prepared.” 
Mix the sticky beans with ginger and salt, then pack tightly 
into jars; age for one week. The product [a sort of salted 
natto with ginger] is now ready to eat. “The organisms 
responsible for this fermentation have been identifi ed 
as Bacillus species” (p. 356). Address: Research and 
Development Div., Kikkoman Co. Ltd., 339 Noda, Noda-shi, 
Chiba-ken, 278 Japan.

1625. Yoo, Jin-Young; Kim, Hyeon-Gyu; Kwon, Dong-
Jin. 1998. [Improved process for preparation of traditional 
Kanjang (Korean-style soy sauce]. J. of the Korean Society 
of Food Science and Nutrition 27(2):268-74. [17 ref. Kor; 
eng]
• Summary: “The traditional kanjang has been prepared by 
mixing meju and 18% saline solution, and fermenting for 
60 days. The traditional kanjang is very salty and inferior 
in fl avor and taste compared with commercial fermented 
soy sauce. To improve the quality of traditional kanjang, 
Zygosaccharomyces rouxii H-62, a fl avor-related mutant, 
was inoculated during fermentation.” Address: Div. of Food 
Biotechnology, Korea Food Research Inst., Seongnam 463-
420, Korea.

1626. O’Toole, Desmond K. 1999. Characteristics and use 
of okara, the soybean residue from soy milk production–a 
review. J. of Agricultural and Food Chemistry 47(2):363-71. 
Feb. 1. [64 ref]
• Summary: “Large quantities of okara produced annually 
pose a signifi cant disposal problem. It contains mostly crude 

fi ber composed of cellulose, hemicellulose, and lignin, 
about 25% protein, 10-15% oil, but little starch or simple 
carbohydrates. It is a suitable dietary additive in biscuits and 
snacks because it reduces calorie intake and increases dietary 
fi ber. The high-quality protein fraction has good water 
holding and emulsifying qualities and contains a peptide 
with anti-hypertension effects. The pectic polysaccharides 
fraction is suitable for thickening acid milk products. Okara 
fermented with Actinomucor elegans (meitauza), Aspergillus 
oryzae (koji), Neurospora intermedia (ontjom), and Rhizopus 
oligosporus (tempe), on consumption, reduces cholesterol 
level and contains substances that counteract dietary free 
radicals.”
 Note: Tempe [tempeh] is mentioned 28 times in this 
article. Address: Bioactive Products Research Group, Dep. 
of Biology and Chemistry, City Univ. of Hong Kong, 83 Tat 
Chee Avenue, Kowloon, Hong Kong, China.

1627. Kushi Institute. 1999. Kushi Institute store: Food, 
books, kitchenware, bodycare, video, audio. Spring/summer 
1999 (Mail-order catalog). Becket, Massachusetts. 40 p. 28 
cm. [8 ref]
• Summary: A good new source of macrobiotic supplies. 
Includes: Amazake (from Kendall Food Co.), arame (sea 
vegetable), azuki beans (from Hokkaido {Japan} and 
organic), barley malt, black soybeans (from Hokkaido and 
USA), dulse, fu (dried wheat gluten), hato mugi [hatomugi], 
hijiki, kanten fl akes, koji, kombu, kuzu, mirin, miso, mochi 
(organic, Kendall), natto (organic, Kendall), natto miso, nori, 
rice syrup, sea palm, sea vegetable kit (8 varieties), shoyu, 
suribachi, tamari, tekka, tofu–dried, tofu kit, umeboshi, 
umeboshi concentrate, wakame, yuba. Address: P.O. Box 
500, Becket, Massachusetts 01223-0500. Phone: 1-800-645-
8744.

1628. 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]
• 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 
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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.

1629. McCarty, Meredith. 1999. Sweet & natural. New 
York, NY: St. Martin’s Press. xii + 260 p. Illust. by Magué 
Calanché. Photographs by Jeanne Stack. Index. 24 cm. [60 
ref]
• Summary: A macrobiotic cookbook containing “More that 
120 naturally sweet and dairy-free desserts.” The author’s 
fascination with healthy desserts began in 1974, when she 
learned to make old-fashioned apple pie in a beginning 
macrobiotic cooking class. She was working as associate 
editor of the East West Journal, had been diagnosed with 
mononucleosis a couple of years before, and wanted to learn 
to satisfy her sweet tooth in a more healthy way.
 The long chapter titled “Ingredients” (p. 11-56) gives 
details on the types of sugars, and commercial natural 
sweeteners, including brown rice syrup, barley malt syrup, 
FruitSource (Brown rice syrup and grape juice concentrate), 
Sucanat (evaporate sugar cane juice). A table (p. 26) gives 
source and composition of many sweeteners; for example, 
amazake is 80% glucose and 20% maltose; evaporated sugar 
cane juice is 89% sucrose, and 1% each fructose and glucose; 
brown sugar is 98% sucrose. The section on “Dairy and its 
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alternatives” contains a table titled “Calcium sources” (30, 
incl. two types of fi sh), soy foods, soy milk, tofu (p. 31-33), 
amazake (p. 33-34), different vegetable oils, kuzu / kudzu 
root starch, and tofu as a binder.
 Soy-related recipes include: Soymilk: Mango-Key Lime 
Pie with soy milk fi lling (130). In crisps and cobblers (p. 
141). In cakes (160). In puddings (p. 225). Tofu: Pumpkin 
pie with tofu cream and soy milk fi lling (p. 132-33).
 Other ingredients: Amaranth, koji, kuzu, peanut butter, 
sesame butter, sesame seeds. A color photo shows Meredith 
McCarty in her kitchen. Address: Tiburon, California: P.O. 
Box 2605, Mill Valley, CA 94942. Phone: 415-435-4102.

1630. River Currents: News from South River Miso 
Company (Conway, Massachusetts). 1999. South River Miso 
Company: Price list–March 1, 1999. Spring. p. 5.
• Summary: Varieties of miso–all certifi ed organic: (1) Three 
year dark miso (aged for a minimum of three full summer 
seasons): Hearty brown rice (with black soybeans & brown 
rice), Three-year barley, Black soy barley, Chick pea barley 
(with barley & chick peas). (2) One year light miso (aged for 
a minimum of one summer or three months): Sweet tasting 
brown rice, Chick pea, Azuki bean (with brown rice & azuki 
beans), Golden millet (with millet and soybeans). Special 
miso: Dandelion leek, Sweet white miso. Also: Miso tamari, 
Brown rice koji, Miso samplers.
 Beautiful color labels for the 16 oz. package of eight of 
these miso varieties were sent with the newsletter by Robin 
Cole of South River.

1631. 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.

1632. Belleme, John. 1999. The story of how the Oak 
Feed Miso, Inc. was established, and its relationship to 
the Erewhon Miso Co. Part I. 1943 to 1978 (Interview). 
SoyaScan Notes. Aug. 22. Conducted by William Shurtleff of 
Soyfoods Center. With updates in Nov. 1999.
• Summary: Without John Belleme’s perseverance and 
determination, the American Miso Co. would almost 
certainly never have come to be.
 John was born on 3 Jan. 1943 in Union City, New 
Jersey–right across the Hudson River from the Empire 

State Building. His father died when he was young, so he 
and his brothers and sisters were raised by their mother. 
Years later John found that he was dyslexic–but in school 
this undiagnosed dyslexia caused him many problems and 
great frustration. He failed fi rst, second, and third grades, 
so he was much older than his classmates. The frustration 
sent him to reform school at age 13½ and at age 14 he was 
“kicked out of New Jersey.” His mother moved the family 
to Miami, Florida. He was old enough to drive a full-sized 
motor cycle to the sixth grade. He managed to graduate from 
high school (just short of age 21) in Miami, went to junior 
college in Miami for two years, then won a scholarship to 
the University of Miami. He had liked biology, science, and 
research since age nine, so once he settled down he became 
a good student–though because of dyslexia he could barely 
read or write when he started college. In the mid-1970s he 
graduated from the University of Miami after two years 
with high grades in science, and got a job at the Veteran’s 
Administration (VA) hospital in downtown Miami. He was 
put on one of the fi rst teams in the United States that used 
and did research using a Phillips electron microscope. Soon 
they were doing pioneering research. Soon John was quickly 
promoted to the position of research biologist, a title usually 
reserved for those with a PhD degree. Soon the team’s 
research was being published in scientifi c journals. “It was 
very exciting.” This job, which paid very good money, was 
mostly a photography job and the hospital had a huge, state-
of-the-art darkroom. John worked with an amazing older 
man from Germany, who required him to carry a camera 
everywhere he went and to shoot and print his photos as a 
way of developing his photographic skills. Before long John 
was a very skilled photographer–and electron microscopist.
 But after a while he was transferred to a chemotherapy, 
a job which he disliked. So he started graduate school to be a 
school psychologist–and fi rst realized that he had dyslexia.
 Sandy Pukel (pronounced pyu-KEL) was the center 
of a small but growing community of people interested in 
macrobiotics and natural foods in Coconut Grove, a suburb 
of Miami. Sandy had a tiny food store. John was with a 
girl who asked him to buy her some foods at this store. 
Before long, he was a regular shopper. Then he started to get 
interested in macrobiotics, and before long he found himself 
doing volunteer work at the little store on weekends. Sandy 
suggested that, to study macrobiotics in depth, he should go 
to Boston and study with Michio Kushi. After attending a 
few of Sandy’s macrobiotic classes in Coconut Grove, John 
quit his VA job and left for Boston.
 1976 July 4–John arrives in Boston and starts to live at 
the macrobiotic study house of Ken and Anne Burns. John 
wrote in 1987 that he “stayed for what was to be one of 
the most exciting years of my life.” Ken is an exceptional 
teacher, and the house has a dojo atmosphere–like that of a 
martial arts practice place or Zen monastery. The temperature 
is kept at 40ºF during the winter, and life is spare but rich 
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and deep. Through Ken, John and Jan got very interested in 
wild foods, and planned to publish a book on the subject. By 
the fall of 1976 John is interested in miso. He had read The 
Book of Miso by Shurtleff and Aoyagi and on Nov. 17 he 
attends an afternoon miso class and workshop they conduct 
at the Burnses’ house. John is intrigued by the romance 
of going to Japan to learn how to do something. After the 
workshop he decides that he wants to travel to Japan, learn 
all he can about making miso in the traditional way, then 
come back to America and help to start a miso factory. John 
recalls: “I wanted to go to Japan and bring something back. I 
was going to do this or die.”
 After a year in Boston, John worked at Harvard Medical 
School for a while. Then he and Frank and Phyllis Head 
drove to Mexico in Frank’s van with the idea of teaching 
the Mexican people about macrobiotics–with whole grain 
tortillas, etc. Living in a little village in rural Mexico in 
a house with no electricity and no running water, they 
managed to tough it out for one summer. Then multiple 
scorpion bites and general hardship drove them back to 
America. From Frank’s father’s estate in Texas, John phoned 
Sandy, who offered him a job.
 1978–John had heard Michio Kushi talk about starting 
a shoyu factory in America. Michio hoped to involve Sendai 
Miso Shoyu Co., Erewhon, and some Oak Feed people 
such as Sandy Pukel and some of Sandy’s investor friends. 
One day John–who was still a pretty small man on the 
totem pole–he said to Sandy, “Let’s start a miso factory in 
America–rather than a shoyu factory.” He then explained 
his idea about studying miso in Japan. Sandy’s response 
was “Good! Michio and I have been wanting to do that for a 
long time too.” John then started to take Japanese language 
lessons from Berlitz. Sandy established an Oak Feed Miso 
account on which John could write checks to pay for these 
lessons, for his travels related to miso in the USA, and for 
legal fees to form a corporation, etc. Sandy’s main concern 
was running the Oak Feed Restaurant next to the store.
 1978 Aug. 6–William Shurtleff is in Miami, Florida, 
visiting Robert Brooks and Mary Pung of Swan Foods, a 
soyfoods manufacturer. He presents a slide show (2-3 blocks 
from Oak Feed Store) on miso at which John Belleme, Sandy 
Pukel and one other person are present.
 1978–Various groups come together in an attempt to 
start a miso company in America. The “Oak Feed group” 
initially consists of Sandy Pukel of Oak Feed Co., John 
and Jan Belleme, and a few other investors. The “Erewhon 
group” was composed of Michio and Aveline Kushi, Mitoku, 
Sendai Miso-Shoyu Co., and a few people from Erewhon. 
Michio communicated with the Japanese members of the 
“Erewhon group” (Mitoku, Sendai) by phone; they never 
attended meetings.
 1978 Dec.–The Oak Feed and Erewhon groups meet 
shortly before Christmas at Michio and Aveline’s home on 62 
Buckminster Rd., Brookline (Boston), Massachusetts. Those 

present were Michio Kushi, Sandy Pukel, and John Belleme. 
They begin discussions about starting the “Erewhon Miso 
Co.” Everybody agreed on that company name. John recalls: 
“It couldn’t have been called anything else.”
 What was the need for a miso company in America? 
First, they wanted to have unpasteurized miso. All the miso 
being imported by Erewhon from Japan was pasteurized in 
sealed plastic bags. Cold Mountain miso, made near Los 
Angeles, California, was sold unpasteurized in 14 oz plastic 
tubs. So the people interested in the new company began 
to criticize this product as being made with machines, non-
organic, etc. Where would the factory be located? What 
might it be called? How big might it be? Who might be 
involved from Japan?
 Sandy, Michio, and John all deserve some credit for 
the original idea of starting a miso factory in America. 
During 1978 and 1979 every time that Sandy or John went 
to Boston, they would talk with Michio about the miso 
company idea. Continued. Address: Honto Press, P.O. Box 
457, Saluda, North Carolina 28773. Phone: 704-749-9537.

1633. Belleme, John. 1999. The story of how the Oak 
Feed Miso, Inc. was established, and its relationship to 
the Erewhon Miso Co. Part II. 1979 to 1980 (Interview). 
SoyaScan Notes. Aug. 22. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Continued: 1979 Jan.–John Belleme in Coconut 
Grove, Florida, writes Bill Shurtleff in California on Oak 
Feed letterhead that he and Sandy are starting to look for 
land for the miso company. “Bill, If you were going to make 
miso in the U.S., based on climate, what state would you 
choose?” 1979 Feb.–Oak Feed Miso, Inc. is incorporated. 
Sandy Pukel and John Belleme are the principals.
 1979 April–Barry Evans of Coconut Grove, Florida 
invests money and becomes an important shareholder in the 
new corporation and a member of the “Oak Feed group.”
 1979 spring–Members of the Oak Feed and Erewhon 
groups meet in North Carolina in the fi rst attempt to locate a 
site for the miso plant. In attendance are Michio and Aveline 
Kushi, Sandy Pukel, John Belleme, Frank Head, and Junsei 
Yamazaki and his wife (both from California). Michio 
thought the Yamazakis should be there, so the group paid 
for their transportation. Junsei was tasting the soil, tasting 
the water–it was bizarre. Then Aveline insisted that they all 
rent a car and drive to Atlanta, Georgia, since she thought the 
miso factory should be near some big city like Atlanta. Every 
now and then Junsei would sniff the air or get out of the car 
and taste the soil. John recalls that this trip was disorganized, 
unsuccessful, and very frustrating.
 Why were they looking for land in North Carolina? 
They knew some people who lived in North Carolina, and 
they knew a real estate man in North Carolina. But after 
the trip with Junsei Yamazaki, John began to think that it 
didn’t really matter where they located the company. Sandy, 
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who is from Coconut Grove (a suburb just south of Miami), 
Florida, does not like cold weather–not even as cold as North 
Carolina. John is also from Miami. Moreover, the miso 
factory was supposed to be a small part of the whole project, 
which was to be called the Oak Feed Land Project. That 
was Sandy’s idea, and it was supposed to be an educational 
center, summer camp, Kushi Institute–similar to what ended 
up being at Becket. The Kushi’s Ashburnham project had 
failed by this time. There is actually still a 4-by-8-foot sign 
on the property that says “Oak Feed Land Project.” Sandy 
and John wanted a “land project” in a warmer climate that 
was closer to Miami. They learned that there is an isothermal 
belt in North Carolina, an unexplained warm stretch of land 
that runs through the Piedmont below the mountains in 
western North Carolina; this happens to be an excellent place 
to make miso because the warm climate brings the miso to 
maturity faster.
 In mid-1979 Sandy Pukel, armed with this new 
information about the isothermal belt, went up to western 
North Carolina and bought one of the fi rst pieces of land he 
was shown–129 acres. The land cost about $120,000 and 
the down payment was probably about $10,000 to $15,000. 
Rutherfordton, North Carolina, turned out to be the perfect 
location. “What would be a 2-year miso in Massachusetts 
using Mr. Onozaki’s basic formula, was a 1-year miso in 
North Carolina.” Moreover, Great Eastern Sun and the 
Macrobiotic Wholesale Company, and a large community 
of macrobiotic people in Asheville are in North Carolina 
because of this sequence of ‘accidental’ events born largely 
of ignorance.
 After the land had been purchased, John and Jan rode to 
North Carolina from Miami on John’s motorcycle and saw 
the land for the fi rst time. They took $20,000 cash, which 
belonged to the new Oak Feed Miso, Inc., and deposited it 
in a safe-deposit box at the BB&T Bank near Rutherfordton; 
John kept the key. Sandy fl ew up to North Carolina while 
John was there. John and Jan, and Sandy and Jackie (his 
wife) all went together to the First Citizen’s Bank in Tryon, 
North Carolina; after signing something, they returned to 
Miami. John purchased two round trip tickets to Japan, and 
set aside $5,000 for living expenses which he would take to 
Japan–using corporation funds from the safe-deposit box.
 1979 Oct.–John and Jan Belleme (who have just been 
married) leave Florida to travel to Japan. On the way they 
visit Thom Leonard at his new Ohio Miso Co.; he has 
already made several thousand pounds of miso. Arriving in 
Japan in late October, they spend several weeks in Tokyo 
with Mr. Kazama “hanging around his offi ce.” The plan had 
been for the Bellemes to study miso making at Sendai Miso 
Shoyu, but basically John refused because he knew they had 
a big factory and he wanted to learn the more traditional way 
that he planned to use when he returned to America. After 
John handcuffs himself to Mr. Kazama’s desk, he arranges 
for the Bellemes to study miso-making with the Onozaki 

family 10 miles north of Yaita city, in Tochigi prefecture, 
northern Japan–even though Mr. Kazama had not previously 
known the Onozaki family. Finally Mr. Kazama drives the 
Bellemes northward to visit Sendai Miso Shoyu Co. On the 
way back he drops them off in a country village outside Yaita 
at the home of the Onozaki family, who run a traditional koji 
and miso factory. Imagine their surprise when, out of the 
blue, two Americans appear intent on learning the traditional 
Japanese art of making miso!
 In November John and Jan begin to study miso making 
at the Onozaki Kôji-ten, while living with the Onozaki 
family. They paid the family a certain monthly fee for 
room and board, and an additional fee for the teaching and 
training. He and Jan also received a small monthly wage. 
At one point John requested an additional $5,000 from the 
corporation. The Onozaki family made and sold both miso 
and koji. About half the koji was sold, mostly 1-2 pound 
bags to individuals who used it at home, mostly to make 
amazake. When John was there, the Onozaki family made 
much more miso than koji. The Bellemes’ study and training 
continue until the next summer. While in Japan, John wrote 
many letters back to macrobiotic friends in America as part 
of campaign to (1) try to prevent Sandy from giving away 
the miso company to the “Japanese group,” (2) show that he 
was learning how to make the real traditional Japanese miso, 
and (3) argue that much of the so-called “traditional” miso 
being imported from Japan was actually made in modern 
factories.
 1980 April–A letter from John Belleme, titled 
“Making miso in Japan” is published in GOMF News 
(Oroville, California). It is the fi rst published account of his 
experiences with the Onozaki family. 1980 May–According 
to Mitoku’s records, the fi rst shipment of Onozaki rice miso 
from Onozaki Koji-ten in Tochigi prefecture is sent by 
Mitoku to Oak Feed Store in Miami, Florida; 84 cartons and 
4 kegs. John Belleme contacted Mr. Kazama and arranged 
this shipment. At the time, Oak Feed Store was importing 
Japanese products from Mitoku and distributing to stores 
across the USA. Michio Kushi set up the connection and it 
was all done with his blessing.
 1980 May–After their apprenticeship with Mr. Onozaki, 
John and Jan spend 3-4 weeks at Sendai Miso Shoyu–at 
Michio’s request. Mr. Kazama drove them to Sendai. John 
studied the process and took lots of photographs.
 1980 June–John and Jan Belleme return from Japan. 
The Oak Feed and Erewhon groups meet at Oak Feed Co. 
in Florida to determine ownership of Erewhon Miso Co. 
There were various contracts. In one, for example, said that 
Sendai Miso Shoyu and Mitoku would each own 15% of 
the company–even though it was not clear what they would 
contribute to the venture. It is fi nally decided that each of the 
two groups would own 50%.
 1980 summer–John starts to locate and order the miso 
equipment he needs, which falls into three categories: (1) 
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Purchased from USA: He orders wooden vats from the 
Arrow Tank Co. in Buffalo, New York. The pressure cookers 
(for soybeans) and boiler also came from the USA–mostly 
New Jersey. (2) Purchased from Japan: Two steamers for 
rice and barley, a rice milling machine, an automatic koji 
inoculating machine [“rice rocket”] (which they never used 
until many years later; John did all inoculating by hand), 
soybean washing machine, soybean crusher (to grind and 
crush the cooked soybeans), miso mixer (to mix the crushed 
soybeans with the koji and salt), the foot-activated piston 
fi lling machine, which originally fi lled bulk tubs, and later 
fi lled coffee bags and small plastic tubs. (3) Designed by 
John and fabricated locally: The tilting cooling table to cool 
hot soybeans then dump them into the soybean crusher, the 
conveyor that transports raw miso from the miso mixer up 
into the tall wooden vats, the clam that would come down 
from the ceiling and lift 400-500 lb of fi nished miso out 
of the vats; John also used it to mix miso from one vat to 
another in mid-season. Everywhere (except in the koji-
making process) that Japanese miso makers used intense 
labor, John tried to use machines.
 1980 fall–John and Jan Belleme go on the Erewhon 
payroll at $400/week, break ground, and start construction 
of the miso plant in Rutherfordton, North Carolina. On Sept. 
29 the land for the new factory is being leveled. John pays 
initial expenses using funds in the BB&T safe deposit box.
 1980 late–John starts to make small, experimental 
batches of miso in his house, in the sauna room. In his spare 
time, John starts to grow shiitake mushrooms, behind the 
main house, up on the hill. He and Jan had brought shiitake 
plugs from Japan. They used a chain saw to cut oak trees into 
logs for growing. He sold small amounts to Great Eastern 
Sun, but he was too busy with other things for shiitake 
to become a business, as he had once hoped. Continued. 
Address: Honto Press, P.O. Box 457, Saluda, North Carolina 
28773. Phone: 704-749-9537.

1634. Belleme, John. 1999. The story of how the Oak 
Feed Miso, Inc. was established, and its relationship to the 
Erewhon Miso Co. Part III. 1981 (Interview). SoyaScan 
Notes. Aug. 22. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Continued: 1981 Jan.–When it comes time 
to buy equipment and build buildings, the new company 
fi nds it has little or no money. It needs about $40,000. The 
person constructing the building, Doug Ashley, threatens to 
put a padlock on the building because John is unable to pay 
him. He also threatens to sue John. The project comes to a 
complete standstill for months as Barry and Sandy are trying 
to settle their confl ict in Miami. During this time, when John 
has nothing else to do, he starts to write articles about his 
miso apprenticeship in Japan. And Jan corrects her dyslexic 
husband’s multitude of misspelled words and prepares the 
stories for publication. Eventually he and Jan wrote over 100 

published articles about Japan, Japanese foods, and miso. 
They contain some 400 of John’s photographs.
 During the confl ict between Sandy and Barry, John fi nds 
himself in a very diffi cult position–in the middle and torn. At 
one point Sandy, who had been John’s longtime close friend 
and macrobiotic mentor, decides that he no longer wants to 
be involved with Barry Evans and the miso company. Michio 
Kushi and Mr. Kazama of Mitoku go along with Sandy, 
dropping their crucial support for the project. John barely 
knows Barry, but now he fi nds himself trying to convince 
Barry not to abandon the miso project. Barry asked John: “If 
I’m going to trade my ownership in Oak Feed Store for the 
miso factory, what value does that factory have? It’s a piece 
of land and part of a building, but can you make miso? How 
are we going to sell it? Is it a business with potential?” John 
has to answer all questions with a convincing “yes!” even 
though he has not yet made miso by himself and has no idea 
what the market was. But by building up the value of the 
miso and downplaying the value of Oak Feed Store, John 
strains his relationship with Sandy. If Barry had abandoned 
the miso project, all of John’s work in Japan might have been 
in vain. Moreover it would have left the land and the new 
building unpaid for–a total mess.
 Soon John fi nds that his role had changed from potential 
miso maker to miso promoter and educator. His articles 
must put the wind in the sails of a ship that has stalled in 
the doldrums. “Every one of those stories had all kinds of 
intricate purposes to it.” And each is written for various 
audiences with different goals. John has to convince: (1) All 
his readers that he is an expert on miso and that his miso 
would be unique–the best available. (2) Potential macrobiotic 
customers that the lighter, sweeter misos are good tasting 
and good for health. He could never build a company solely 
on long-term salty miso. (3) Michio Kushi, and macrobiotic 
counselors and teachers, not to say bad things about his 
miso. “I kept putting pressure on them until some were afraid 
of me–the miso mafi a.” (4) Barry Evans that the company 
would succeed and be a good investment. John sent Barry a 
copy of everything he wrote. John was not sure that Barry 
was completely committed until about 1984.
 1981 Jan.–John Belleme’s fi rst article about his miso 
studies in Japan, titled “The Master of Hoops,” is published 
in East West Journal.
 1981 April–John Belleme’s second article, titled “The 
Miso Master’s Apprentice,” is published in East West 
Journal.
 1981 July–John Belleme’s third article, titled “The 
Miso Master with a Big Heart: Making Miso in a Japanese 
Village,” is published in Soyfoods magazine.
 1981 early spring–Increasingly, the much-needed money 
starts to arrive from Barry. At about this time, and perhaps 
again earlier, “Barry Evans’ money saved the company–there 
is no doubt about it.”
 1981 May–All of the miso-making equipment has 
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arrived in North Carolina.
 1981 July–The two groups meet at the newly 
constructed Erewhon Miso Co. plant to have an opening 
ceremony and celebration. About 25 people are present. 
The Shinto ceremony is conducted by Michio, with salt, 
daikon, azuki beans, etc. He goes from door to door, putting 
Japanese symbols on each door. Evan Root, who was there, 
was deeply moved by this ceremony. The Kushi’s stay on 
the land for 3-4 days. John remembers that there was a lot of 
stress during this time. Barry and Sandy were in the middle 
of resolving their problem.
 1981 Aug.–John and Jan start full-time, large-scale 
production of Erewhon Miso. They have not made any miso 
on a large scale for more than a year. Erewhon Trading Co. 
contributed the soybeans, grains, and Lima seasalt (from 
Belgium); they probably arrived a month or two earlier. 
Money is still in short supply.
 1981 Nov. 10–Michio Kushi fi les a petition for Erewhon 
for protection under Chapter 11 of the Bankruptcy Act at the 
federal in court Boston. This is a disaster for the new miso 
company. The Bellemes’ paychecks and the miso ingredients 
stop arriving from Erewhon. The miso company’s name is 
soon changed to Oak Feed Miso Inc., but the company now 
has no means of packaging or marketing its products. None 
of the Belleme’s miso is ever sold under the Erewhon labels 
or the Oak Feed label. Address: Honto Press, P.O. Box 457, 
Saluda, North Carolina 28773. Phone: 704-749-9537.

1635. Belleme, John. 1999. The story of how the Oak 
Feed Miso, Inc. was established, and its relationship to the 
Erewhon Miso Co. Part IV. 1982 to present (Interview). 
SoyaScan Notes. Aug. 22. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Continued: 1982 Jan. 4–Barry changes the name 
of the company to American Miso Co. and announces that it 
is open for business.
 1982 Jan. 31–Sandy Pukel and Barry Evans agree 
to an exchange of stock whereby Sandy gets out of Oak 
Feed Miso and Barry gets out of Oak Feed Store and Oak 
Feed Restaurant. They fi nalize the deal on Feb. 26, but it is 
retroactive to Jan. 31.
 Barry starts The American Trading Co. (soon renamed 
Great Eastern Sun) to distribute their miso which would soon 
be ready for sale. For a while, Barry Evans and Sandy Pukel 
had been in a partnership in that import and distributing 
company. When Barry and Sandy split up, and Barry started 
Great Eastern Sun, Mr. Onozaki’s miso started going to both 
companies. Marty Roth soon begins running GES.
 1982 Jan.–At about the same time, during the fi rst 
season, after John has made quite a bit of miso Mr. Onozaki 
visits the American Miso Co. in North Carolina for about 2-3 
weeks at the Bellemes’ invitation. They are interested in his 
comments on their miso plant and process, and they pay his 
way as a consultant and friend. He works with them making 

miso and gives them some very valuable suggestions (both 
big and subtle) for improvements–mainly in making the koji. 
Formal dinner is held in his honor.
 1982 April–Mr. Onozaki’s eldest daughter, Kaoru, and 
her husband, Haruo (Mr. Onozaki’s adopted son), visit the 
miso factory and work for 3 months, living under the same 
roof as the Bellemes. Jan is pregnant when they arrive and 
the Belleme’s son, Justin, is born on 24 May 1982 in North 
Carolina.
 1982 April 24–Richard Leviton, editor and publisher 
of Soyfoods magazine, visits the American Miso Co. in 
Rutherfordton, North Carolina, and writes an in-depth 
cover story about the miso-making process, equipment, and 
company, published in the summer (July) 1982 edition of 
his magazine. The best, most detailed coverage to date. The 
color cover photo (taken by Leviton) shows John, Kaoru, and 
Haruo making miso.
 1982 fall–The Bellemes’ fi rst miso is ready for sale. It 
is a red miso made, Onozaki style, with approximately equal 
parts soybeans and rice. It is sold only in bulk. The logo is 
two crossed sheaves of grain in a circle–drawn by an artist 
friend of John Troy’s. This miso is shipped to Great Eastern 
Sun and sold in bulk under the American Miso label.
 Prior to about 1983-1984 all of the company’s miso was 
sold in bulk through Great Eastern Sun to stores. Over the 
years, John had been working on selling miso refrigerated 
in one-pound plastic bags, each having a pressure-release 
valve. The unique bag was designed for coffee and made 
in Italy. Finally, at a food show in Atlanta, Georgia, two 
big refrigerated distributors–Cornucopia and Tree of 
Life–decided to carry the new products. Soon refrigerated 
distribution trucks began stopping by the miso factory in 
North Carolina to pick up 7 varieties of miso in 1-pound 
bags. It was a breakthrough. Demand increased dramatically.
 1983 Oct. 1–At John and Janet’s request, Barry Evans 
buys all their shares (900 shares, 35-45% of the ownership) 
in the American Miso Company. John agrees to work as 
a consultant for 6 months and to train a person to take his 
place. John Fogg has been handling the marketing account 
for Great Eastern Sun. John Belleme asks him to design a 
retail marketing program, logo, and label for American Miso. 
He comes up with the idea of “Miso Master.” John cringes, 
because it implies that he is a miso master, whereas he still 
considers himself a beginner, and he is developing many new 
types of sweet miso that he has defi nitely not yet “mastered.” 
Peter Harris draws the Miso Master logo, an illustration 
showing the head and shoulders of a Japanese miso master, 
with a knotted headband, in front of a large wooden vat of 
miso.
 1984 Feb.–At the time he sells his stock to Barry, John 
establishes a new marketing company named Just In Foods, 
Inc. (John’s son is named Justin) for his miso and miso 
products. It is owned by John and Jan and Barry Evans. John 
is training Don DeBona to take his place at American Miso 
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Co. His new responsibility will be to work as a marketing 
person between the miso factory and Great Eastern Sun (a 
distributor).
 1985–John creates another entity named Institute of 
Fermented Foods (it was never registered or offi cial) as part 
of his ongoing struggle with Barry Evans. The name appears 
on the label of many creative miso products Chick Peaso 
(Chick Pea Miso) and Mellow Ebony Miso (with Black 
Soybeans).
 1985 Dec.–John and Jan leave the American Miso Co. 
due to ongoing confl icts with Barry Evans. Over the years, 
John had negotiated with Barry to give him more and more 
ownership in the company–because he was doing all the 
work. He eventually owned about 30% of the shares, which 
Barry bought back from him a year or two before he left–at 
John’s request.
 1985–John (who has nothing to do), with Sandy and 
Blake Rankin form a company named Granum East, based 
on Sandy’s wholesale company in Florida. They plan to sell 
macrobiotic foods to distributors. It was nothing more than 
a telephone in John’s home offi ce. John would call up Great 
Eastern Sun (GES) customers and offer them a 10% larger 
discount than they could get from GES. Within 18 months 
the company had $700,000 worth of GES’ business. Barry 
was forced to buy the company from them.
 John refl ects on Sandy’s fi nancial role in the company: 
Sandy has an incredible money karma; he lets it go out and 
come in without holding onto it, without any attachment. 
John was later in a seitan business with Sandy; it failed and 
lost about $300,000. When Sandy found out about these 
losses, he hardly batted an eyelash–and he’s not a rich 
person. He helped people out all over Miami, and not only 
with money. He’d give them food, or whatever they needed. 
It was just amazing to see. Then all of a sudden a large 
amount of money or good fortune would just drop in his lap. 
Address: Honto Press, P.O. Box 457, Saluda, North Carolina 
28773. Phone: 704-749-9537.

1636. Belleme, John. 1999. Update on American Miso Co. 
(Interview). SoyaScan Notes. Nov. 22. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: John has worked for years as a consultant for 
and vice-president of American Miso Co. John is also on the 
board of directors. Two days a week, he works closely with 
Greg Gonzales, who has become an excellent maker of koji 
and miso. Previously Greg had been a dancer from Southern 
California.
 Today their fi rst batch of good corn koji came out. They 
have been working out the process for six months. He and 
Greg used it to make a corn miso. Other people who have 
used corn in miso have used it in place of the soybeans 
together with a rice koji. As far as John knows, this is fi rst 
miso made with corn koji. John also goes to Great Eastern 
Sun where he is developing new miso products, such as a 

freeze-dried miso soup–in three fl avors.
 John thinks the American Miso Company might now 
be the largest manufacturer of hand-made koji in the world; 
they produce about 600,000 pounds a year of 5-6 different 
types of koji which end up in 11 different types of miso. The 
koji types are: Short-term barley koji, long-term barley koji, 
mellow barley koji, brown rice koji, white rice koji, corn 
koji, and soybean koji.
 Last year they made soybean miso experimentally for 
the fi rst time–which was extremely diffi cult because the 
carbohydrate content of the soybeans is very low. The trick is 
to keep the soybean koji from being overrun by bacteria and 
turning into natto. The soybean miso is now aging.
 About a year ago American Miso Co. started selling 
“miso tamari” in 5 oz and 10 oz bottles. Address: Honto 
Press, P.O. Box 457, Saluda, North Carolina 28773. Phone: 
704-749-9537.

1637. Elwell, Christian. 1999. Chronology of South River 
Miso Co. Part II. 1980-1982 (Interview). SoyaScan Notes. 
Dec. 16. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Continued: 1980 Jan.–The Elwells receive a 
letter from Thom Leonard informing them that the Ohio 
Miso Co. is for sale.
 1980 spring–The Elwells get a $3,000 grant from the 
U.S. Department of Energy, Appropriate Technology small 
grants program–to build a rammed earth house on their 
property. Fred Hubbard, originally from Cape Cod, hears 
about this building project through his sister, who was a 
relative of Christian’s, and offers to participate. Unmarried, 
he arrives in the early summer of 1980 and lives in a tent on 
the Elwell’s land.
 1980 May–The Elwells purchase the Ohio Miso Co. for 
$10,000 cash from Richard Kluding.
 1980 summer and fall–Christian tries to “back out of the 
miso business.” He feels overwhelmed by all the work that 
would be required. His brother, Will, who had just met his 
wife to be, is not sure he wants to be involved in the “miso 
making adventure.” He decided that he would move off the 
land in the summer of 1981. Christian approaches Michio 
Kushi, who owned Erewhon, and talks about Erewhon 
buying the Ohio Miso company. Michio shows a sincere 
interest in buying the company and in going to Ohio to look 
at the equipment and miso–but that never happened. A year 
later, in Nov. 1981, Erewhon fi led for Chapter 11 bankruptcy.
 1980 Nov.–With the walls of the rammed earth building 
fi nished, Christian and Fred Hubbard drive to Monroeville, 
Ohio, where they “stuffed the entire Ohio Miso company, all 
the equipment and 13 tons of miso, into the back of a huge 
semi truck trailer which a trucking company had delivered.” 
Each vat contains about 2,400 lb of miso. They empty all of 
the miso into 5-gallon buckets, then put the in-tact wooden 
vats into the truck, then put the 5-gallon buckets (still fi lled 
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with miso) into the vats. It took 10-14 days to fi ll the truck. 
Christian and Fred drive back to South River Farm and a 
week later the trucking company delivers the trailer one day 
before a light snow storm. Christian and Fred, with help 
from neighbor Don Herzig and his tractor, unload the entire 
contents and store it in their barn–which was across the river.
 1980 Dec.–Christian sends a form letter to Ohio Miso 
Company’s former customers that begins: “Dear Friends, old 
and new: The Ohio Miso Company has changed ownership. 
As of November, 1980, the Elwell family has purchased and 
moved the equipment and present stock of miso to South 
River Farm in Conway, Massachusetts... Eventually we want 
to follow a full cycle by growing the grains and beans on our 
own farmland... We plan to have our new shop ready for the 
fall season of 1981...”
 1981 winter (Feb/March)–Christian sells Ohio Miso out 
of the barn, loading it onto a horse-drawn sled, pulling it over 
a logging road through the woods (the river was impassable) 
to the road and then on to a UPS terminal in Springfi eld. One 
of their best customers is Western Mass. Co-ops–which later 
became Northeast Cooperatives.
 1981 June–The Elwells and partners lay the foundation 
of their new miso shop–1,220 square feet–and begin building 
a timber frame (post-and-beam) miso shop on their land. 
The frame is made of big, heavy timbers which are joined 
together with wooden pegs–no nails. This is an old English 
and New England method of construction. Christian had 
planned to construct a less expensive cinder-block building 
until he met master timber framer Jerry Sawma, who lives in 
Conway. Christian and Fred work with Jerry all that summer 
and fall, helping him frame the building and put the shingles 
on the roof. Fred and Christian take over from there, putting 
on the walls, etc. They had not fi nish by winter, so they 
covered it with plastic sheeting to keep out the snow.
 1981 Nov. 29–Christian writes an “Historical sketch” 
of the South River Miso Co. on its handsome new 
letterhead: “There, a new shop of traditional timber-frame 
construction, featuring a wood-fi red masonry cooking stove 
was completed in 1981. Production capacity is 40,000 to 
120,000 pounds of miso per year. Barley miso is the standard 
variety offered. Others include Brown Rice, Corn, and Black 
Soybean miso.”
 1982 Jan. 1–South River Miso Co. is incorporated.
 1982 Feb. to spring–Christian was now thinking of 
running the miso company with two other families on a 
community basis; they would contribute money, labor, and 
community/social spirit. Christian’s brother, Will, had left 
in the summer of 1981. Christian invites the other families 
to come and live on the land and work in the miso company. 
One couple, from the macrobiotic community in Boston, 
was Anpetu Oihankeshni and Hannah Bond; they were not 
married when they arrived but they had a wedding ceremony 
on the land. The other couple was Don and Marcia Wheeler, 
who were from families that had lived nearby in the Pioneer 

Valley for generations. These two couples invest $30,000 to 
fi nish the miso shop and get the company running.
 1982 spring–Christian and Fred fi nish building the miso 
shop, assisted by Don Wheeler and Anpetu. The total cost 
of the building was about $80,000, including Jerry’s labor 
expenses but not including Christian’s and Fred’s time. Jim 
Sadler later drew a nice illustration of the 5-part building 
from a photograph. The main center part, which has two 
stories, is where the miso is made; a living space is in the 
loft upstairs. The koji room protrudes out toward the front. 
To the right of the main part is the entryway to the shop 
where the shipping is now done. To the right of the entryway 
is a 36-foot-long storage building, where the miso vats are 
stored. Each vat, made of recycled virgin cypress, holds 
about 7,500 lb of miso. To the left of the main building, 
under a roof that slopes downward, is more of the miso shop 
plus storage for smaller miso barrels. To the far left is a 
fi rewood storage shed.
 1982 Oct. 25–With the miso shop just fi nished Christian, 
Gaella, Don Wheeler, and Thom Leonard hold a dedication 
ceremony then begin to make the fi rst miso (actually barley 
koji for a 2-year barley miso) at South River Miso Co.–
according to the “Production Log” which still exists. Thom 
arrived (from Baldwin Hill Bakery, which is a 45-minute 
drive away in Phillipston, Mass.) about a week before this 
day and stayed for about 3 weeks afterward. Part of the 
agreement in the purchase of Ohio Miso was that Thom 
would come to Conway to help them get started and teach 
them as much as he could about miso-making. It was a 
friendly and informal arrangement. Christian had to keep 
telling Thom to wait because it took longer than expected 
to fi nish building the miso shop; he was very patient and 
understanding. The organic barley and soybeans used in 
the fi rst batches of miso were from Living Farms in Tracy, 
Minnesota. From 1980-82 Thom had taught miso-making 
classes in Boston. Earlier in 1982 Christian attended one 
of Thom’s classes at Baldwin Hill Bakery. As of December 
1999 Thom has a very nice bakery in Salinas, Kansas, and 
he is very happy–part of a nice community. The fi rst miso 
at South River is put into recycled oak whiskey barrels, 
purchased from Ohio Miso Co. Muramoto also used such 
barrels and Thom may have gotten the idea from him. The 
barrels had been burned on the inside so the charcoal would 
improve the fl avor of the whiskey as it aged; the charcoal 
had to be scraped off before the barrels could be used for 
miso. Small batches went into the smaller whiskey barrels; 
larger batches went into cypress wood vats. Christian 
recalled in 1999: “Thom told me during the fi rst week, as we 
were washing and soaking soybeans, ‘Miso making is about 
creating order. That is the main thing to keep in mind here in 
the shop: to create and maintain order.’ This was his way, in 
the spirit of Zen food craft, of breaking through the glamour 
and mystique of miso making.”
 Gradually the men used the two horses and cart to move 
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the miso barrels and vats from the barn, across the river, and 
into the new storage building that was part of the miso shop. 
By that time Christian had sold most of the miso made in 
Ohio.
 1982 winter–Anpetu and Hannah live above the shop 
that winter; the Elwells live across the river–before there was 
a bridge over it. Christian would walk through the ice cold 
water early each morning (until the river froze) to get the 
fi res started each morning. Continued. Address: Founder and 
Owner, South River Miso Co., South River Farm, Conway, 
Massachusetts 01341. Phone: (413) 369-4057.

1638. Elwell, Christian. 1999. Chronology of South River 
Miso Co. Part III. 1983-1999 (Interview). SoyaScan Notes. 
Dec. 16. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Continued: 1983 spring–The miso company 
sends out a very interesting and poetic hand-lettered, dated 
leafl et and price list. The front panel, with a logo of three 
waves in a circle, announces the availability of three kinds 
of miso: Mellow Barley (6 weeks), Mellow Brown Rice (6 
weeks), and Mellow Flint Corn (8 weeks). “South River 
Farm is the coming together of three families seeking 
common livelihood.” A pie chart shows the company’s costs.
 1983 summer–The fi rst in-depth story about the miso 
company, with fi ve good photos, appears in Soyfoods 
magazine. The article states that the company (whose name 
is incorrectly given as “South River Farm Miso Company”) 
is owned by three families, and the names of the six owners 
are given. Actually, however, Christian and Gaella were (and 
have always been) the company’s only legal owners.
 1983 fall–The community idea fails after one miso 
season (1982-83). The Wheelers leave fi rst. Anpetu and 
Hannah leave in the fall of 1983; Anpetu writes a sad poem 
about falling leaves as they part. It takes the Elwells 10 years 
to repay the money the other two families had invested.
 1983 Sept.–Christian goes to Charlie Kendall, who 
lives nearby, and asks if he can supply Charlie with rice 
koji for the amazake he makes. Charlie had been buying 
all his rice koji, dried and in bulk, from Miyako Oriental 
Foods in California. Christian offered to match Miyako’s 
price and make the koji from organic rice. Christian was 
already making rice koji for his red miso and he needed more 
customers. After making many trial batches and building 
a koji dryer, Christian begins supplying Charlie with 900 
pounds (three 300-lb batches) of koji at a time. Also that 
second miso season (1983-84) the fi rst apprentice, Sonia 
Schloeman, works at the miso shop; Christian needs help 
and Sonia needs a place to stay. He pays her a salary and 
she stays in the loft above the shop. After Sonia leaves, 
the Elwells move into the loft above the shop. The second 
intern was Dan Hornack, who came all the way from Aspen, 
Colorado. From then on the arrangement was room (in 
the cabins across the river) and board plus a small stipend 

in exchange for the apprenticeship. Other apprentices 
who worked in the shop over the years have included (in 
chronological order) Rich Sweitzer and Susan Gribbon 
(later to marry), Michelle Gemme (Montreal, Canada), Don 
Phillips, Michael Dessen, Tim Langdon, John and Mary 
Granger, Caroline Wurts, Maggie Smith, Andrew Goodman, 
Tolly Gibbons (New Zealand), Anne Walsh Sullivan, Bobby 
(age 18 and white, from South Africa), Sean LePoutre, 
Maria Low, Kamil Bersky (a medical doctor from the Czech 
Republic), and Stephen Jannetta. Stephen worked at the shop 
for two seasons (Oct. 1990 to May 1991, and Sept. 1993 
to May 1994), then helped others (Soyalab, and La Fonte 
della Vita) to start commercial miso production in Italy. His 
brother, Phil Jannetta, worked for Mitoku in Tokyo. Most 
apprentices stayed for one full miso season. Gaella cooked 
for everyone.
 1983 Oct. 17–Isaiah, the Elwell’s second child is born.
 1983 Nov.–The company runs its fi rst ad (1/3 page 
vertical) in East West Journal. The theme: “Wisely given 
miso gives its own wisdom.” An illustration at the bottom 
shows the miso shop buildings. A logo at the top shows three 
waves in a circle.
 1985–Starting this year, a group of students from the 
Kushi Institute at Becket, Massachusetts (which is about 
1½ hours drive away) comes to visit to miso shop–even 
though Christian has had no personal connection with the 
macrobiotic movement for many years. Over the years, the 
number of groups has increased to 3-4 a year. In the early 
years, Christian would give a slide show and talk on miso-
making. Now they usually come on a weekend and take a 
tour of the shop when it is not in production, and Christian 
will share with them what he has learned about miso.
 1989-90–The Elwells, with the help of Fred Hubbard, 
design and begin building a timber-frame home located 
behind the miso shop–about 12 feet away from it. For the 
previous 5 years they had lived in the loft above the miso 
shop. Fred eventually built his own home in Conway, where 
he now resides as a carpenter and builder.
 1991-92–The Elwells stop taking apprentices and start 
with paid workers. There was a diffi cult period of transition 
as Christian began to tire of working in the shop. Workers 
include Larry Glanz, a former student who worked with 
Muramoto-sensei and Stephen Jannetta.
 1995 Aug.–Christian seriously considers selling his miso 
company to Barry Evans, owner of American Miso Co. and 
Great Eastern Sun in North Carolina. He had taken training 
to become a Waldorf School teacher. But this would require 
the Elwells to give up their land, and although it was quite 
isolated, they did not want to leave it.
 1995 fall–Yukio Doyama begins to work at the miso 
company, a happy, hard-working man who enjoys making 
miso. At the same time, Steve Freiman comes to live above 
the miso shop and work with Yukio. Christian was now freed 
up for an extended time from day to day production and 
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packing work; he began taking a more supervisory role and 
handled most of the offi ce work and shipping. Andy Mathey 
followed in Steve Freiman’s position, working with Yukio.
 1996-97–This fi scal year the miso business is 
computerized. In late 1997 Christian decides not to sell the 
miso company, and to invest much more energy, time and 
resources in it–”to make it come alive again” after a period 
of hibernation. “When we clear up things inwardly, this is 
refl ected by outward things.” Quickly, all sorts of good new 
things begin to happen.
 1998 Feb.–The fi rst issue of River Currents: News from 
South River Miso Company is published. This attractive 
newsletter contains a catalog and order form, plus news 
about miso and the company.
 1997-98 fall and winter–Three young people come to 
live at South River Farm to cultivate the land–and to work 
on forming a community. Arthur Lerner comes fi rst, then 
his partner, Emily Kellert, and soon after, David Fisher. 
That winter these three also work part time in the miso 
shop. Robin Cole, a friend of many years, arrives in early 
spring of 1998 and creates the position of offi ce manager/
administrative assistant.
 June 1998–The Elwells and coworkers fi nalize a mission 
statement for the miso company after three months of weekly 
meetings. It is published in the winter (Dec.) 1998 issue of 
River Currents.
 1999 Sept.–The apprenticeship program is reinstated; 
Maria Rossi is the fi rst to fi ll the position.
 1999 Dec. 16–Christian says that the miso company, 
about to enter its 21st year or adulthood, is taking on a life of 
its own. Gaella was never a regular miso maker in the shop. 
In the early years she was a full-time mother and cooked 
hundreds of meals for builders and then miso apprentices. 
Her role has always been one of moral support. This year she 
does work in the shop two afternoons a week on the packing 
crew. The many new people are contributing to the growth 
of the miso company as a “learning organization” (see Fifth 
Discipline, by Peter Senge).
 South River Farm is now moving in the direction of 
being home to self-sustaining farmstead–”as the place in 
which South River Miso is planted.” David Fisher has built a 
pole barn, gotten draft horses, pays a modest lease, and sells 
his organic produce. Address: Founder and Owner, South 
River Miso Co., South River Farm, Conway, Massachusetts 
01341. Phone: (413) 369-4057.

1639. Chung, S.H.; Suh, H.J.; Hong, J.H.; Lee, H.K. 1999. 
[Characteristics of Gochujang prepared by Monascus anka 
koji]. Korean J. of Food Science and Nutrition 28(1):61-66. 
[Kor; eng]*

1640. Bladholm, Linda. 1999. The Asian grocery store 
demystifi ed: A food lover’s guide to all the best ingredients. 
Los Angeles, California: Renaissance Books. 234 p. 

Foreword by Jonathan Eismann. Illust. Index. 23 x 13 cm. 
Series: A Take it With You Guide.
• Summary: An original, well-researched and well-written 
book–though some of the terminology (such as “beancurd”) 
is outdated. Soyfood products include: Beancurd noodles 
(p. 38). Kinako (p. 47. “A Japanese soybean fl our, that is a 
light tan powder made by roasting and grinding soybeans. 
This fl our is mixed with sugar and used to coat mochi 
(pounded rice cakes), ohagi (rice balls), and wagashi (a type 
of confection [Japanese confections]). Look for the Shirakiku 
brand and Assi roasted soybean fl our, both in 1-pound 
bags”). Soy sauce, mushroom soy sauce, kecap manis (p. 
53). Hoisin sauce (p. 54).
 Chapter 10, titled “Soybean products” (p. 93-99) 
includes: Black bean sauce, dried soybeans, tempeh, 
beancurd (pressed beancurd, deep-fried beancurd, savory 
grilled beancurd {yaki-tofu}, freeze-dried beancurd [sic] 
{koyadofu}, bean curd sheets {fu pei, yuba, fu jook; the 
latter are “rolled-up, long, rumpled, cream-colored sticks of 
bean curd skin, bent in two”}), fermented beans (preserved 
black beans {fermented black beans, tau see}, bean sauce, 
toen-jang, chili/hot bean sauce, fermented beancurd), okara, 
edamame, soybean sprouts, soy milk.
 Note: This is the earliest English-language document 
seen (March 2009) that uses the word “toen-jang” (or “toen 
jang”) to refer to Korean-style soybean jang (miso).
 Concerning preserved black beans: “Also called salted 
or fermented black beans or ‘tau see,’ this is made by 
steaming small black soybeans, then fermenting them with 
salt and spices. Used in a variety of dishes to add a pleasant 
rich aroma and salty taste... Crush or mash beans slightly 
to release more fl avor or mix with garlic, fresh ginger, or 
chilies. Available in small glass jars, cans, and plastic bags. 
They should feel soft and not be dried out... Look for Pearl 
River Bridge brand labeled ‘Yang Jiang Preserved Beans’ in 
a 1-pound yellow canister, and Koon Chun Sauce Factory, 
Double Parrot, and Zu Miao Trademark brands all in 8-ounce 
bags.” Note: This is the earliest English-language document 
seen (Nov. 2011) that uses the term “tau see” to refer to 
Chinese-style fermented black soybeans (preserved black 
beans).
 Concerning bean sauce: “Varieties of this Asian staple 
include yellow bean sauce, brown bean sauce, bean paste 
(tau jeong), or sweet bean condiment. All are made from 
yellow or black soybeans, fermented with salt and in the 
sweet Northern Chinese type, with sugar-sweetened crushed 
yellow [soy] beans. Two forms are found: whole beans in 
a thick sauce and bean paste, which is mashed, ground or 
pureed beans. The whole bean type has a rounder fl avor and 
adds texture, while the pastes are very salty and should be 
used sparingly... The yellow bean paste is tau cheo... Sold in 
glass jars and cans. Look for Koon Chun Sauce Factory, Kon 
Yick Wah Kee bean sauce, Amoy, or Yeo’s.
 Chapter 18, titled “Japanese food products” (p. 168-
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81) includes: Tsukemono (pickled in miso), miso paste, 
shiromiso, akamiso, mamemiso, natto, miso soup, noodle 
dipping sauce base (memmi), tamari sauce, teriyaki sauce, 
tonkatsu sauce.
 Interesting non-soy products include: Sesame paste (p. 
57). Satay sauce (with peanuts), gado-gado-dressing (p. 58). 
Peanut oil (p. 64). Sesame oil (p. 65). Amaranth (vegetable, 
p. 72). Winged beans (p. 76). Pickled wheat gluten (p. 108). 
Sesame seeds, peanuts, roasted peanuts (p. 118). Red/azuki 
beans, agar-agar (p. 121). Wheat gluten (p. 127). Sesame 
candy, peanut roll (p. 136). Sesame seed and peanut cookies 
(p. 137). Sweet red bean paste (azuki an, p. 139). Coix seed 
(Job’s tears, p. 165). Japanese seaweed and kelp (p. 169-70). 
Umeboshi (p. 171). Fu (dried wheat gluten cakes), mochi (p. 
177).
 Note: Although angkak / ang-kak is not mentioned by 
name, under “red yeast rice” part of the description is “Did 
you ever admire those glowing red ducks and spare ribs in 
Chinese restaurants? The red color comes from powdered 
red yeast rice which is an ingredient in the marinade and 
barbecue sauce.” Since this product is made with a mold 
(Monascus purpureus) and not a yeast, we prefer the 
term “red rice koji” in English. Address: Writer, designer, 
illustrator and photographer, Miami Beach, Florida.

1641. Davidson, Alan. 1999. The Oxford companion to food. 
New York, NY and Oxford, England: Oxford University 
Press. xviii + 892 p. Illust. by Soun Vannithone. Index. 29 
cm. [1500+* ref]
• Summary: The 2,650 alphabetical entries in this excellent 
encyclopedia and cornucopia represent 20 years of 
Davidson’s work. The 175 illustrations by Laotian artist 
Soun Vannithone are superb. There are 39 longer entries 
about staple foods such as rice, noodles, and apples. A 
comprehensive bibliography provides access to further 
information. The book does not contain recipes.
 Soy-related entries include: Bean sprouts (p. 64). Black 
beans, fermented (chi, p. 79). Kecap (Indonesian soy sauce, 
made “basically from soya beans and palm sugar only.” “The 
word ‘kecap’ has passed into the English language as catchup 
or catsup and then as Ketchup, which now means something 
quite different.” p. 429). Ketchup (“probably via the Malay 
word kechap, now spelled kecap, which means soy sauce. 
The word was brought back to Europe by Dutch traders who 
also brought the oriental sauce itself. The sauce has changed 
far more than has the word, although the name has appeared 
in a large number of variations such as catchup and catsup.”
 Tomato ketchup is now the best known and widely 
used–in fact almost the only ketchup left. Whereas tomato 
ketchup contains much sugar and vinegar, mushroom 
ketchup contains neither, and is basically a salted mushroom 
extract with a liquid, transparent consistency. The British 
food historian, C. Anne Wilson (1973), believes that 
mushroom ketchup was the fi rst kind of ketchup in Britain; 

she argues that people used to pickle mushrooms, intending 
to use the mushrooms, but then started using the pickle too, 
and fi nally began using the pickle by itself.
 “Oysters, mussels, walnuts, and many other ingredients 
have been used to make ketchup, and cold be blended with 
spices, garlic or onions, wines and spirits to vary the fl avour” 
p. 430-31). Koji (p. 435). Lecithin (p. 447). Miso (p. 509). 
Natto (p. 530). Soybean (p. 739). Soy milk (p. 739-40). Soy 
sauce (p. 740). Tempe (or tempeh, p. 788). Tofu (p. 798-
99), including plain tofu (doufu in Chinese), pressed tofu 
(doufu-kan, sic, doufu-gan), wu-hsiang kan, cotton tofu 
or momendofu, kinugoshi or silk tofu, sui-doufu, freeze-
dried tofu [dried frozen tofu], smoked tofu. Cooked forms 
of tofu: Deep-fried tofu, doufu pok, cha-dofu, abura agé or 
deep-fried thin slices which can be opened to make Inari-
zushi, ganmodoki or deep-fried tofu balls, yaki-dofu or tofu 
which has been grilled. Fermented tofu: The generic term 
is doufu-ru. The most popular type is white doufu-ru, and 
there is red doufu-ru, tsao-doufu, ch’ou doufu [chou doufu], 
chiang doufu. In the Philippines fermented tofu is called 
tausi [sic, tahuri, tahuli; tausi is fermented black soybeans]. 
Miscellaneous: A specialty of Japan is umesutsuke, “tofu 
pickled in plum vinegar with a purple exterior.” Note: As of 
Oct. 2011 not one hit / result for umesutsuke can be found 
on Google. Nor have we ever heard of such a Japanese tofu 
product.
 Dofu nao (literally “bean brain”) or smooth curds, yuba 
or “bean curd skin” or “tofu skin,” okara or “presscake” 
(pulped skins of soya beans) (p. 798-99). Yuba (p. 860-61).
 Also discusses: Alfalfa (p. 10). Almond (p. 12-13, incl. 
“almond milk”). Amaranth (p. 13). American cookbooks, 
history (p. 15-17). Azuki beans (p. 44-45). Barley, barley 
breads, and barley sugar (p. 58-60). Beef–BSE (mad cow 
disease, p. 68). Chia (p. 166). Cowpea (p. 230-31). Chufa (p. 
185). English cookery books, history (p. 276-80). Five grains 
of China (p. 305). Gluten (p. 341). Groundnuts (or peanuts, 
p. 356-57). Hemp (p. 377-78). Hydrogenation (p. 391). 
Japanese culinary terms (p. 415-17). Kudzu (p. 437). Linseed 
(p. 454-55). Lupin (p. 463). Margarine (p. 478-79). Mung 
bean (p. 518). Nori (p. 534). Noodles of China (p. 537, incl. 
“Gan si {soya bean noodles}” and “Fen si {also fen-szu} 
{mung bean vermicelli}).” Oncom (p. 553-54). Quark (p. 
644). Quinoa (p. 645). Seaweeds (incl. hijiki, kombu/konbu, 
nori, wakame, etc., p. 712). Sesame (p. 713). Shortening (p. 
721-22). Sprouts (no listing). Tahini (p. 779). Toast (p. 797, 
incl. Melba toast). Ume and umeboshi (p. 817). Winged bean 
(p. 849).
 The entry for “Fermentation” states that the two main 
reasons for subjecting a food to fermentation are: (1) To 
“convert it from a form that will not keep, such a milk, to 
one which will, such as cheese.” (2) To “make foods which 
are indigestible in their original state, such as wheat or soya 
beans, digestible by turning them into products such as bread 
or tempe.” Other benefi ts include improvements in fl avour. 
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Many do not realize that fermentation is part of the process 
of making coffee, cocoa, vanilla, and many kinds of sausage. 
A brief biography and nice portrait photo of Alan Davidson, 
a man of extraordinary knowledge in the world of food, 
appear on the rear dust jacket.
 Note: The paperback edition of this book (2002) is titled 
The Penguin companion to food. Address: World’s End, 
Chelsea, London, England.

1642. 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.

1643. Joshi, V.K.; Pandey, A. eds. 1999. Biotechnology: food 
fermentation; microbiology, biochemistry and technology. 
2 vols. New Delhi, India: Educational Publishers & 
Distributors. Exclusive distributors: Asiatech Publishers Inc. 
Illust. Index. 25 cm.
• Summary: In Vol. II (“Applied”), Chap. 13, “Oriental 
Fermented Foods” (p. 523-82; 212 references) starts with the 
following contents: 1. Introduction. 2. Legume dishes: Soy 
sauce, miso, tempeh, natto, sufu, ontjom, dawadawa. 3...
 Table 1 contains these additional soybean fermented 
foods: Chee-fan (China); Hamanatto (Japan). Kecap / 
Ketjap (Indonesian soy sauce). Kinema (Nepal, Sikkim 
& Darjeeling). Meitauza (China, Taiwan; Fermented 
okara). Meju (Korean soybean koji). Soybean milk (China; 
sometimes fermented).
 The index to Vol. I contains entries for natto, miso 
(chiang), and tempeh.

1644. Mowe, Rosalind. ed. 1999. Southeast Asian 
specialties: A culinary journey through Singapore, Malaysia, 
and Indonesia. Cologne, Germany: Culinaria Koenemann. 
319 p. Illust. (color photos by Günter Beer). Index. 26 x 22 
cm.
• Summary: Translated from the German. Includes headings 
in Chinese. This book is a feast for the eyes, printed on 
glossy paper with informative color photos on almost ever 

page. The structure and content are also creative and very 
interesting; it has caught the heart and spirit and nuances of 
the culture. On some pages, however, the type is too small 
to read. The name of most recipes and ingredients is given 
in their native language. A 2-page map of Southeast Asia 
appears near the front. The basic structure: Singapore (p. 
12-109). Malaysia (p. 110-215). Indonesia (p. 216-301). 
Glossary (p. 302-04). Introduction to Chinese nutritional 
theory, by Andrea Fülling (p. 305-06): Introduction, yin and 
yang, the three warmers, the warming effect of foods (the 
fi ve energy states are hot, warm, neutral, refreshing, and 
cold), the fi ve elements. Acknowledgements. Photo credits. 
Index.
 The contents includes: Healing herbs (p. 26-29). Soup 
as medicine (p. 30-33). Soybean (in Singapore, p. 40-47): 
Introduction (familiar forms are sprouts, soy sauce, beancurd, 
tempeh; new disguises are “vegetable protein,” emulsifi er,” 
“lecithin,” “vegetable oil” which are found in dairy products, 
canned fi sh, candies, desserts, and much more), in the 
West soybeans are “often grown as monocultures, with the 
disadvantages that this entails, such as the use of chemical 
fertilizers and pesticides,” and genetically engineered 
soybeans, great nutritional value yet rarely used as whole 
dry soybeans, most of the harvest in SE Asia is processed 
into beancurd and tempeh, importance of fermentation, soy 
milk resembles cow’s milk and is an excellent substitute, soy 
sauce is used throughout this cuisine. Photo of green soybean 
plants with green pods.
 Soybean sprouts: “Black soybeans are imported from 
Thailand and Myanmar (Burma).” After washing, the beans 
are spread out in deep baskets and kept in the dark for 6 
days. “Before the baskets of sprouts can be sold, the top 
layer if green leaves is trimmed off. They are used as feed 
for chickens and ducks. One basket yields 154 lb (70 kg) and 
the output of a medium-sized business is 60 baskets a day.” 
Soybean “sprouts should never be eaten raw, nor should 
they be cooked for too long.” Mung bean sprouts are better 
known than soy sprouts, but both can be bought fresh.
 Dou ban jiang (“Salted soya bean sauce.” Photo of jar 
and Sinsin label). Dou chi (“Black bean sauce.” Photo of 
jar and Sinsin label). Note 1. Typically Dou chi are named 
“Salted black beans.” Photo of fi ve glasses showing how dry 
soybeans are transformed into soymilk, then curds.
 Tofu: Meat from the fi elds (p. 42-44). The best tofu is 
made from special types of soybeans that are different from 
those that are crushed to make oil and meal. Most of the tofu 
in Singapore is made from soybeans imported from Canada. 
Describes the basic process for making commercial pressed 
tofu or soft tofu, with 7 photos showing the steps. Implies 
that making yuba is part of the process for making tofu; it “is 
eventually sold as dried beancurd sticks (fu chok).
 Soy milk products: Fu pei–dried tofu skin [yuba]. Fu 
chok–dried tofu sticks [dried yuba sticks]. Tim chok–sweet 
tofu pieces [sic, sweet dried yuba / ama-yuba].
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 Note 2. This is the earliest English-language document 
seen (Feb. 2012) that uses the term “Tim chok” to refer to 
sweet dried yuba, or that uses the term “dried tofu sticks” to 
refer to dried yuba sticks.
 Tofu fa–soft tofu as a dessert [tofu curds]; a little 
tapioca fl our may be added. “Served warm or cold with a 
syrup fl avored with almond extract.” Color photo shows 
yellow yuba atop hot soymilk, and a woman removing a slab 
pressed tofu from its mold.
 Tofu recipes for every taste (p. 44-45): “Tofu on its 
own is rather bland in taste, but this is precisely its strength, 
since when it is combined with different ingredients and 
condiments it tastes new and different every time. Recipes: 
Niang dou fu (Fried beancurd pockets). Xia ren dou fu 
(Stir-fried beancurd with jumbo shrimp). Hong shao dou 
fu (Braised beancurd). Sui rou zheng dou fu (Steamed soft 
beancurd with ground pork). Dou hua (Sweet beancurd 
dessert). Zha fu pi juan (fried beancurd skin [yuba] roll). 
Color photos show the 2nd and last recipes.
 Soy sauce (p. 46-47): A naturally fermented product 
made with mold cultures of Aspergillus oryzae. Describes 
the process for both light and dark soy sauce; the koji is 
made in shallow round trays, ready after 4 days. It is “then 
transferred into fi berglass tanks [or earthenware jars], 
covered with brine, and left to ferment for 3 months,” after 
which the 1st extraction of crude soy sauce takes place [but 
not through pressure]. More brine is added and a second 
extraction takes place 1 month later; this process is repeated 
for the third extraction. “At this point, the paths of the 
different soy sauces diverge.” The saltier, light-colored soy 
sauce is mixed with a preservative, pasteurized, “and stored 
in tanks to clarify before bottling.” The dark soy sauce 
is mixed with both a preservative and caramel coloring, 
is allowed to mature for an additional 4 weeks, then is 
pasteurized and bottled. Note 3. What happens to the 2nd 
and third extractions? Color photos show fi ve steps in the 
process, but a traditional earthenware vat is shown instead 
of the fi berglass tanks. Dark soy sauce is thicker than light. 
Recipes: Jiang you ji (Chicken in soy sauce, with marinade). 
Hong shao niu nan (Braised shoulder of beef).
 Oyster sauce (contains no soy). Sesame oil (p. 49, with 7 
photos).
 Condiments (p. 50-51): Color photos show the front 
and label of 15 separate jars and bottles with a substantial 
description under each. Those containing soy are: Hoisin 
sauce. Dou chi (Fermented bean dried). Dou ban jiang (Tou 
cheong). Fu ru (Beancurd preserved). Jang qing (light soy 
sauce). Hei jiang you (Dark soy sauce). Tian jiang (Sweet 
sauce).
 Peking duck (p. 62-65; soybean paste {no Chinese name 
is given} and Hoisin sauce are ingredients in the sauce). One 
key is the crisp skin. It is served in thin Mandarin pancakes.
 Suckling pig (p. 86-87): Piglets are bred in Hunan 
province. Slaughtered at the age of 3-4 months. After a dead 

piglet has been patted dry, it is brushed with soy sauce, then 
coated with a marinade that includes fermented red bean curd 
and light soy sauce. As with Peking Duck, suckling pig is 
prized for its crisp, tasty skin. Six photos show the skewered 
baby pig.
 Symbolic foods (p. 98-101): One of these is Moon 
Cakes from the mid-autumn festival (15th day of the 8th 
lunar month). “Traditional fi llings include sweet black bean 
or lotus paste.” Is the sweet black bean fi lling made from soy 
beans?
 Instant cup noodles [instant ramen] (p. 48): Note 4. 
Wikipedia says at Momofuku Ando: ORS [Order of the 
Rising Sun], (lived March 5, 1910–Jan. 5, 2007) was the 
Taiwanese-Japanese businessman who founded Nissin Food 
Products Co., Ltd. He is famed as the inventor of instant 
noodles and cup noodles, which he launched on 25 Aug. 
1958 (at age 48) under the name Chikin Ramen–after months 
of trial and error experimentation to perfect his fl ash-frying 
method. On 18 Sept. 1981 he launched his most famous 
product, Cup Noodle.
 Beansprouts (p. 154-57): With a long introduction, a 
description of the process, beautiful photos, and recipes: 
Taugeh goreng kucai (Fried beansprouts with chives). 
Taugeh masak kerang (Fried beansprouts with baby clams). 
Tahu goreng (Fried tofu with beansprouts). Bihun goreng 
(Fried rice noodles). Urap taugeh (Fried beansprouts with 
grated coconut).
 Nasi tumpeng (rice cone) (p. 220). Served with sambal 
goreng tempe (crisp-fried marinated strips of tempeh). 
Gudeg (rice with green jackfruit cooked in a sweet sauce, p. 
221) is served with a side dish of tahu goreng bacem (tofu 
cooked with spices, then fried).
 Tempeh (p. 228-29), soybeans fermented with Rhizopus 
oligosporus mold. Indonesians consume more tempeh than 
tofu. The process is described, with 4 color photos: Recipe: 
Tempe goreng (fried tempeh).
 Glossary (p. 302-04) includes: Fermentation. Soy sauce 
(“Probably the best-known Asian seasoning agent,...”). 
Sticky rice (also known as glutinous rice). Tahu (Indonesian; 
tofu). Tempeh. Tofu (beancurd, incl. hard, soft, and smoked).

1645. Togano, Meijiro. 1999. Saishin shôyu jôzô-ron 
[Principles of modern shoyu brewing. 3 vols.]. Tokyo: 
Ryûkei Shosha. Illust. 22 cm. Series: Meiji Kôki Sangyô 
Hattatsushi Shiryô, Nos. 459-461. [Jap]*
• Summary: This is a modern edition of his classic, fi rst 
published in 1913 and 1914.

1646. Young, Grace. 1999. The wisdom of the Chinese 
kitchen: Classic family recipes for celebration and healing. 
New York, NY: Simon & Schuster. xxii + 282 p. Illust. (some 
color photos by Alan Richardson). Index. 24 cm.
• Summary: On the front cover is a large color photo of the 
three generations of women Grace’s grandmother, Fung Tong 
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Lai Lan, her mother (Mama), and Grace herself. On the fi rst 
page of every chapter is an old family photo. The food and 
their names are Cantonese. Both of her parents were born in 
China. Growing up in San Francisco, Grace “observed that 
the principles of yin and yang–a balance of opposites–were 
integrated into our everyday fare. For example, vegetables 
considered cooling, such as bean sprouts, were stir-fried with 
ginger, which is warming” (p. xii). And she “ate Cantonese 
home-style food every day” (p. xiii).
 The name of each recipe is written three ways: (1) In 
English. (2) In light-orange Chinese characters, vertically to 
the left of the English name. (3) In Cantonese phonetics (in 
small black letters).
 Soy related recipes: Stir-fried asparagus with shrimp 
(and black bean sauce, p. 29). Beef chow fun (with black 
bean sauce, p. 31). Steamed spareribs with black bean sauce 
(p. 41). Steamed sole with black bean sauce (p. 43). Sandpot 
braised lamb (with dried yuba sticks {foo jook}, p. 42-43).
 Sprouting soybeans (gives a good introduction to bean 
sprouts and describes how to make soybean sprouts at home) 
(p. 80-81). Includes many recipes for soybean sprouts: 
Grandfather’s stir-fried soybean sprouts (p. 82). Soybean and 
sparerib soup (p. 212).
 Stir fried clams in black bean sauce (p. 111). Buddha’s 
delight (with fried tofu, dried yuba and red fermented tofu, p. 
126-27). Soy sauce chicken (p. 174-75). Foxnut soup (with 
dried yuba sheets, p. 198). Homemade soymilk (from ½ cup 
dried soybeans, p. 209). Savory soy milk (p. 210). Gingko 
nut porridge (with dried yuba sticks, p. 222-23).
 The excellent Glossary (p. 246-68) includes entries for: 
Adzuki beans (zeck siu dul). Barley, Job’s tear (ye mai): A 
different variety than Western barley. Bean curd: See Fried 
bean curd, Sheet dried bean curd, Stick dried bean curd, 
Tofu, and Wet bean curd [fermented tofu].
 Bean sprouts (gna choy): The two varieties of Chinese 
sprouts are mung bean sprouts (gna choy), which are more 
commonly available, and soybean sprouts (dai dul gna choy),
which are more nutritious, being rich in protein. The head is 
the most nutritious part of the sprout. “Don’t eat raw soybean 
sprouts, as they are toxic.”
 Chinese dried black beans (dul see): Also known as 
salted black beans, fermented black beans, or preserved 
beans. Note: These are soybeans. “Before being used, the 
beans must always be rinsed in several changes of cold 
water.” They are usually crushed with the handle of a cleaver 
or a wooden spoon and combined with soy sauce, garlic, 
or ginger before cooking. Her favorite brand is Yang Jiang 
Preserved Beans.
 Fried bean curd (dul foo gock): Also known as bean curd 
puffs, or fried tofu. “They are triangles, squares, or cubes 
of tofu that have been deep-fried.” Sold refrigerated. Green 
mung beans, dried (look dul):
 Ground bean sauce (meen see): “This chocolate-colored 
sauce is also known as brown bean sauce, bean sauce, brown 

bean paste, or yellow bean sauce.” It is sold in cans and 
jars. She prefers the Lee Kum Kee brand. It is made from 
naturally fermented soybeans, fl our and sugar. Refrigerate.
 Hoisin sauce (hoisin zheung): Made from sugar, 
soybeans, garlic, sesame seeds, chili peppers, and spices. A 
chocolate-brown sauce, mildly sweet and smoky. She prefers 
the Lee Kum Kee brand.
 Red beans, dried (hoong dul): Not to be confused with 
the elongated adzuki beans. These red beans are used in 
soups, red bean paste, and desserts.
 Seaweed (see choy): Also known as nori, roasted 
seaweed, or kizunori. Note: Many other types of seaweed / 
sea vegetables are used as food in East Asia.
 Sheet dried bean curd (bien foo jook): Also known as 
dehydrated bean curd, dried bean thread [or dried yuba].
 Soybeans, dried (wong dul): Also known as yellow 
soybeans.
 Soy milk (dul cheung): Although it looks like dairy 
milk, it has a completely different taste and consistency. To 
learn how to make it at home, see p. 208. The soy milk sold 
in Western health-food stores is generally different from that 
sold in Chinatown (which is available sweetened or plain).
 Soy sauce (see yul): Of the many varieties, the two are 
most essential for cooking are: (1) Black soy (low zul): Also 
known as soy superior sauce or dark soy sauce. It is darker, 
thicker, richer in color, and slightly sweeter in taste. (2) Thin 
soy (sang zul): Also known as superior soy, premium soy 
sauce, or light soy sauce. It has the most fl avor but is saltier 
than Black soy. This soy is most often used in cooking. “The 
soy sauce sold in Western markets is generally thin.”
 Stick dried bean curd (foo jook): Also known as 
dehydrated bean curd, dried bean thread [or dried yuba 
sticks]. The pieces are “ivory colored, about 12 inches long, 
and shaped like a giant horseshoe.”
 Sweetened red bean paste (dul sah): To make it at home, 
see p. 139.
 Tofu (dul foo): Also known as bean curd. “Tofu is high 
in protein, cholesterol free, low in saturated fats, and rich in 
phytochemicals.” The important types of tofu are: (1) Firm 
tofu (dul foo): Comes in 3-inch squares, ½-inch thick. (2) 
Five spice tofu (nmm hueng gul foo gawn): Also known as 
spiced tofu or fl avored bean curd. (3) Silken tofu (wat dul 
foo): “This is custardlike and more delicate”
 Wet bean curd (fu yu): Also known as fermented bean 
curd [or fermented tofu]. Sold in a brining liquor in jars 
(typically 1 pint). A favorite brand is Chan Moon Kee. The 
two basic types are (1) Wet bean curd, white (bock fu yu): 
Often spiced with dried red chilies. (2) Wet bean curd, red 
(nom yu): One-inch red cubes fermented in a thick red sauce.
 Yellow mung beans, dried (look dul hoy pay): “Also 
known as peeled mung beans,” these look like small yellow 
split peas. “They are green mung beans that have been 
hulled.” They are used in Savory rice tamales. Address: A 
native of San Francisco, she currently lives in Manhattan 



KOJI (300 BCE to 2021)   644

© Copyright Soyinfo Center 2021

with her husband Michael. For 16 years she has been the 
Test Kitchen Director and Director of Food Photography for 
Rebus, Inc., a New York Publishing Company.

1647. Jannetta, Stephen. 2000. Re: Making miso at South 
River Miso Co. in Massachusetts, and at Soyalab and La 
Fonte della Vita in Italy. Letter to William Shurtleff at 
Soyfoods Center, Jan. 12–in reply to inquiry. 2 p. Typed, 
with signature on letterhead.
• Summary:  Stephen worked with Christian Elwell at South 
River Miso Co. in Conway, Massachusetts, for two seasons: 
(1) Oct. 1990 to May 1991, and (2) Sept. 1993 to May 1994. 
After the fi rst season he traveled to Italy.
 The fi rst miso that he produced in Italy was for Soyalab 
(located near Florence) during a period between February 
and May of 1992. This was basically experimental. They 
made about 500 kg of shiro miso and about 1,500 kg of 
barley miso. The shiro miso was packaged [in 350 gm glass 
jars] and distributed under the Soyalab label in the spring of 
1992.
 Soyalab was purchased by La Fonte della Vita (located 
near Cuneo, Italy) in 1994 and Stephen went there in 
October of that year after his second season at South River 
Miso Co. He began production the third week of November 
and fi nished the last week of April 1995. He had to start 
from scratch [since the equipment from Soyalab was jury-
rigged and small]. The equipment had to be designed and 
fabricated–everything from a large-capacity stainless steel 
steamer to the miso fermentation vats and koji crib. Some 
things had to be improvised. For instance, they had a small, 
free-standing movable “offi ce,” about 7 by 11 feet, which 
Stephen insulated with foam board and used as a koji 
incubation room.
 “In total [at La Fonte della Vita] we produced 
approximately 13,000 kg of barley miso and 2,100 kg of rice 
miso using organic soybeans and grains, and sea salt. All the 
miso produced at both companies was made from organic 
soybeans and grains. Also at about this time the 1,500 kg 
of barley miso that was produced at Soyalab in 1992 was 
packaged and distributed, I believe, under the Soyalab label.”
 Stephen encloses 24 color prints, each 4 by 6 inches, all 
taken at La Fonte Della Vita (60 miles southwest of Torino) 
in 1995. These include: (1) Exterior view of the factory. (2-
3) Stainless steel steamer and mixer used to combine koji 
and sea salt. (4) Wooden koji crib on wheels next to grain 
steamer. (5) Koji cooling tables (waist height). (6) Koji 
crib by koji incubation room with wooden trays inside. (7) 
Stephen harvesting koji from one tray. He is wearing a hair 
net, plastic gloves, surgical mask (he developed allergies, 
perhaps to the mold spores), and white robe. (8) Close-up 
of a chunk of koji held in one hand. (9-11) Barley koji in a 
wooden tray–at 3 stages of development. (12-13) Stephen 
foot treading raw miso. (14) Using a forklift to transport raw 
miso to aging vat. (15-18) Stephen shoveling raw miso into 

vat–4 views. (19) Stephen standing next to fi rst vat, fi lled 
with 4,200 kg of barley miso. The top of the vat is at eye 
level. (20-21) Moving the third vat into place using a forklift. 
The two vats behind it are fi lled with miso and weighted with 
concrete blocks. (22) Looking down into an empty wooden 
vat. (23) Domenico, a maintenance man and co-worker, 
waving, with vats in the background. (24) A small vat used 
for 2,100 kg of rice miso.
 Talk with Stephen Jannetta. 2000. Jan. 20. Soyalab was 
founded by Matteo Iacovelli. Then Marco Lamonica arrived, 
bought the company, and ran it for 2-3 years. He got some 
encouragement, ideas, and help from his friend Martin/Marty 
Halsey, an American who was active with macrobiotics 
and lived for a while in Italy; Marty also worked for quite 
a while with the macrobiotic institute in Switzerland [and 
founded and ran Soy Joy in Nyon, where he made tofu {from 
1982} and miso {from 1983}]. Stephen does not know who 
Marcello Panchetti was; he may have provided fi nancing 
for the company. Address: 349 W. Woods Dr., Lititz, 
Pennsylvania 17543. Phone: 717-626-2049.

1648. 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.

1649. 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 
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.

1650. Elwell, Christian. 2000. Using barley to make miso 
(Interview). SoyaScan Notes. May 29. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Naked barley (called hadaka mugi in Japanese) 
is like wheat in that the outermost husk can be easily 
removed, whereas this husk tends to adhere to the bran 
layer of regular barley. However naked barley has a rubbery 
skin around the endosperm which the koji cannot penetrate. 
Of course, the consistency of this skin is different among 
varieties, yet none of the ones that Christian has tested have 
made good koji. Apparently naked barley was the more 
primitive and typical grain in some indigenous cultures. 
Tibetans grow naked barley and grind it to make their tsampa
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or barley cereal.
 Before it can be used to make koji for barley miso, 
regular barley must be pearled; naked barley need not be 
pearled before it is eaten. Barley is sold after having been 
pearled to different degrees, meaning that different amounts 
of the bran layer have been removed. Pot barley (also called 
“hulled barley”), which Christian uses to make barley miso, 
has most or all of the outer husk removed but it is hardly 
pearled at all, so all or most of the bran layers remain around 
the endosperm.

Mugi-cha (Japanese barley tea) is made from barley 
from which the husk has not been removed. Address: 
Founder and Owner, South River Miso Co., South River 
Farm, Conway, Massachusetts 01341. Phone: (413) 369-
4057.

1651. Kushi Institute. 2000. Kushi Institute store: Food, 
books, kitchenware, bodycare, video, audio. Spring/summer 
20009 (Mail-order catalog). Becket, Massachusetts. 32 p. 28 
cm. [8 ref]
• Summary: Glossy cover with a photo of a lotus fl ower 
blooming on a turquoise background. A good new source of 
macrobiotic supplies. Most of the foods in the 1999 catalog 
are still available. “The renowned Kushi Institute offers year-
round programs on the macrobiotic approach to health and 
healing at its 600-acre educational center.”
 The store now has a website: www.macrobiotics.org. 
Place your order by e-mail at store@macrobiotics.org or 
kushi@macrobiotics.org Or you can order by fax. Address: 
P.O. Box 500, Becket, Massachusetts 01223-0500. Phone: 
1-800-645-8744.

1652. Gonzales, Greg. 2000. Making miso and koji for 
American Miso Co. Inc. Part I (Interview). SoyaScan Notes. 
June 20-21. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Greg was born in July 1959 in Torrance, 
near Los Angeles, California, in a middle-class Mexican-
American Catholic family. Both his parents were born in 
the Los Angeles area and Greg grew up in that area. After 
graduating from high school at age 18-19 he became a 
professional dancer. In 1987 he went to Japan for 6 months 
to work as a dancer at a tourist hotel in a small, isolated 
Japanese town. He liked Japanese culture very much. During 
this time he wrote short stories, and decided it was time for 
a change of careers. After returning to the USA, he lived 
in Los Angeles, found several easy jobs, and went to L.A. 
Community College for a year to pursue his interest in 
writing. At that time, in 1989, he met Barry Evans who was 
living to Los Angeles. They met through a mutual friend, 
spent a lot of time together during the next year, and became 
good friends. Barry took a federal holiday and Greg moved 
to Sonoma County in northern California. There he met a 
woman named Manon Fancher who became his partner; 

she already had a child named Keith Fancher. Together 
they moved to a small lumber town in Plumas County, in 
the Sierra Nevada mountains, about 70 miles north of Lake 
Tahoe. Greg worked for the U.S. Forest Service on a timber 
salvage marketing crew and taught dance on the side. On 12 
Aug. 1992 they had a baby boy named Devin.
 One day, in 1995, after they had lived in mountains for 
about two years, Barry Evans called, said he lived and owned 
several businesses in and around Asheville, North Carolina, 
and offered Greg a job working at the miso factory; Don 
DeBona would be his boss. Greg said he would like to think 
about it, discuss it with Manon, and visit the company before 
making a fi nal decision. He had enjoyed miso previously, but 
did not know how it was made. He liked Japanese food and 
culture, knew nothing about macrobiotics, and was not sure 
how he would like living in rural North Carolina. So Barry 
fl ew him out to North Carolina. Before his interview with 
Don DeBona, Greg read The Book of Miso to better prepare 
himself. He accepted the offer. He and Manon tied up loose 
ends in Plumas County, then drove with their kids across the 
country to North Carolina.
 Arriving in Feb. 1995, Greg worked at Great Eastern 
Sun for about 8 weeks, then went to work with Don DeBona 
at American Miso Co. (AMC). Don had had trouble keeping 
workers; they were attracted by the romance of miso and 
making macrobiotic foods, but couldn’t take the hard work 
or the rural environment.
 Greg worked for Don for about 2½ years. When Don 
left the company, Greg had plenty of experience making 
miso but he had never made koji by himself. Greg recalls: “I 
suddenly found himself with the reigns in my hands. There 
was a lot of responsibility, and I felt tense at fi rst.” He had 
steamed and inoculated the rice, dug it, put it in the trays, 
put the trays in the koji room, etc., but he had never stayed 
with the koji during the night or had to make decisions about 
adjusting its temperature. Making koji is an art, based on 
being sensitive to the properties of the koji; it cannot be 
learned from a book. It takes a long time to “learn how to 
make koji happy. Newcomers always want to go by what the 
thermometer says, but it doesn’t work that way.”
 About a month after Greg took over, Barry hired John 
Belleme, one day a week, to look carefully at the koji Greg 
had made the day before, and to give him tips on how to 
improve. John is still active in this role, which is working out 
very nicely for both John and Greg. “John loves this place.”
 Greg makes koji at least once a week; Wednesday is 
koji night, so Greg will be with the koji until midnight. He 
will check its progress every 60 to 90 minutes, depending on 
the season and outdoor temperature. A little after midnight, 
he goes to his cabin on the miso company land and sleeps 
until a little before 4:00 the next morning. Then he returns 
to the miso plant, checks the koji again, and starts cooking 
the soybeans. Because of the fermentation process, koji 
generates its own heat, and it creates increasingly more heat 
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as it matures, and its mycelium expands and binds the rice 
into a cake. Each time Greg makes koji it is different, and 
different types of adjustments must be made. There are no 
thermostats in the koji room. All temperature adjustments are 
made by either opening or closing the koji room door or the 
vents in the ceiling. If the ceiling vents are opened too much, 
the heat will rise out but so will the humidity. Thus, the 
balance of opening the door vs. the ceiling vents is important 
in adjusting the koji room humidity. To add humidity, Greg 
may wet the fl oor of the room and close the room. He never 
uses a heater to heat the koji room, in part because it dries 
out the air. When inoculating the rice, Greg will use less 
inoculant in the summer than in the winter.
 This koji is really made in the traditional way–all 
natural, nothing artifi cial. Most companies automate their 
process as their volume expands, but AMC has decided not 
to do that. Yuko Okada of Muso and Mr. Kazama of Mitoku 
(both Japanese natural food companies) told Barry Evans 
that they thought AMC was the largest maker of traditional 
koji in the world. The company makes about 300,000 lb/year 
of miso. Don DeBona increased the number of miso vats 
from 10 to about 45. Continued. Address: 4225 Maple Creek 
Rd., Rutherfordton, North Carolina 28139. Phone: 828-287-
2940.

1653. Gonzales, Greg. 2000. Making miso and koji for 
American Miso Co. Inc. Part II (Interview). SoyaScan Notes. 
June 20-21. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: To enter the original koji room, one had to step 
up a foot or so from fl oor level. The koji table was built into 
the room, and was thus immovable. The original koji room is 
now used for cold storage of miso tamari from the top of the 
vats (they bottle and sell it) and for tubs of bulk miso. The 
company now has two new and larger koji rooms. The fl oor 
of each is level with the fl oor of the building and the door is 
larger; thus, it is now possible to roll the koji table and racks 
of koji trays in and out of the room. Two koji tables can fi t 
side by side in one new koji room. Don DeBona had the idea 
of putting the koji table and racks on wheels. He called it 
“Reinventing the wheel.” Each koji room has about the same 
fl oor area as the old one, but the ceiling is 8 feet high rather 
than 6 feet. The fl oor of the new rooms is insulated wood 
(rather than cement) to prevent loss of heat and humidity.
 After the rice is steamed, it is put into the hopper of a 
machine where three things happen: Metal fi ngers break 
up any clumps, a water-cooled jacket cools it, and a small 
blower blows spores of koji starter over it. It comes out onto 
a low table, whence it is shoveled (using a stainless steel 
shovel) into the koji crib atop the stainless steel table. The 
koji crib is about 18 inches deep and is lined with organic 
linen cloths before the cooked rice is put in. The inoculated 
rice, on the table, is then wheeled into the koji room.
 “The hotter it is, the harder it is to make koji,” notes 

Greg. So on very hot days, Greg will spread the grain by 
hand on the low table to cool it faster and more; then he will 
inoculate it by hand, and work the inoculant in evenly with 
his hands.
 When the koji in the crib is ready, the crib (on its table) 
is wheeled out of the koji room. The koji is then scooped 
onto koji trays using a one shô measure. Greg does not stack 
the koji trays in different ways to conserve or release heat; 
rather he puts them on rolling racks. Once a koji tray is 
placed on a rack, it stays in that place on the rack until the 
koji is ready. When a rack is full, it is wheeled back into the 
koji room. This saves labor and enables Greg to make much 
more koji.
 Greg makes miso in a three day cycle. He steams the 
rice on Monday, puts it in trays on Tuesday, and makes 
the miso on Wednesday. For most of the year, this cycle is 
repeated twice a week. Making miso twice a week is hard 
work. During the busiest times of year, the company employs 
about eleven people–including Greg; fi ve in production and 
six in packing. Many of the packers are local women who 
like the miso company work better than that offered by the 
local mills, because there is less stress, and they can set their 
own hours as long as the work gets done. Greg is the general 
manager, in charge of these workers. He really appreciates 
this challenging opportunity. So far this year, Greg and his 
coworkers have made 119,250 lb of fi nished koji.
 Most consumers use miso to make soups. They use 
more miso in the winter than in the summer. So by the 
beginning of summer, the vats are usually full. By October or 
November enough vats have been emptied of their miso, that 
it is time to start making more miso to refi ll them.
 Concerning this work, Greg refl ects: “I love it. I don’t 
mind hard work. It offers its own reward. I feel connected 
to everyone who went before me–part of a lineage. Also, 
you can’t be phony with the koji, or pretend, or get arrogant 
with it. If you don’t look at it carefully, and feel and smell it, 
then you’ll make a mistake. It’s dynamic, and it keeps you 
honest that way. This is an honorable thing to do, and I feel 
privileged to have found myself in the same wacky way that 
everything else happened here–to be the baby sitter for a 
while.”
 When not making miso, Greg continues to write short 
stories and poetry. When he learned that Erewhon was 
connected with this miso company during its formative 
years, he joked: “That makes perfect sense. ‘Erewhon’ 
spelled backwards is ‘nowhere,’ and this place is out in the 
middle of nowhere.” Recently Louise Hagler of The Farm 
in Tennessee visited the American Miso Co. for three days. 
She is writing a miso cookbook, which will contain a brief 
description of koji and how it is made into miso.
 Greg’s son, Devin, is now age 8, and his stepson, Keith 
Fancher (who is into computers and math) is age 16. Manon 
cares for the kids at home. They are considering home 
schooling for next year. Both of Greg’s parents are still alive. 
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They have found that the corporate world is not a nurturing 
place. So they have come to respect his choice to follow his 
own path, and the fact that he is now general manager.
 Talk with Barry Evans, owner of American Miso Co. 
2000. June 29. Greg Gonzales’ right hand man in making 
(and tending) koji and miso is his brother, Dave Gonzales. 
Two black guys and a Honduran immigrant also make koji 
and miso with them. The father of Greg’s partner, Manon 
Fancher, is Hampton Fancher, who is a screen writer; he 
wrote the script for the well-known movie Blade Runner. 
Address: 4225 Maple Creek Rd., Rutherfordton, North 
Carolina 28139. Phone: 828-287-2940.

1654. SoyaScan Notes. 2000. One disaster after another 
leads to success: Brief history of American Miso Company 
(Overview). June 20. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: This story, with its many strange twists and 
turns, might be called “One disaster or failure after another 
leads to success” or “The perfection of imperfection.”
 1977 Aug. 2–It was a disaster for Bob and Karen Deakin 
of Rutherfordton, North Carolina, when a bee fl ew into the 
cabin of a big truck near their home. As the driver tried to 
swat it, his truck swerved across the road and smashed into a 
car driven by Bob Deakin, killing Bob’s daughter (age 12½) 
and severely injuring Bob and his young son.
 1979 Jan. 26–It was a second disaster for Bob and 
Karen Deakin when they were forced to give up the home 
they had built and the 92 acres of land they dearly loved in 
Rutherfordton because they could not make the mortgage 
payments. With Bob still injured from the car crash, the 
family had no steady income. The land was sold to Oak Feed 
Miso Co. on 7 Aug. 1979.
 1979 Oct.–It was a disaster for John Belleme when he 
arrived in Japan to study miso and nobody knew who he was 
or why he was there. The arrangements that were supposed 
to have been made were never made.
 1979 Oct.–It was a small disaster for Mr. Kazama of 
Mitoku when John Belleme handcuffed himself to Mr. 
Kazama’s desk and said he would not leave until Mr. 
Kazama had located a miso master with whom John could 
learn the traditional art of making Japanese miso.
 1979 Oct.–It was a disaster for miso master Takamichi 
Onozaki, of Yaita, Japan, when two foreigners arrived, 
without invitation, saying they wanted him to teach them 
how to make miso. He told them he was sorry, but they could 
not stay. They stayed in his house, under the same roof, for 
6-8 months as they worked hard and learned how to make 
miso.
 1979 Nov. 18–Barry Evans is in a disastrous bicycle 
accident, breaking 5 vertebrae and 9 ribs. After a 14-hour 
operation, he spends 6 months on his back in the hospital and 
1 year in a full-body cast.
 1980 June–It was a disaster for Joseph and Patricia 

Carpenter, who had lived on the miso company land for 
the past ten months and expected to be owners of the miso 
company, when they were told to leave and, in their opinion, 
not told why.
 1981 Nov. 10–It was a disaster for Michio and Aveline 
Kushi when their company, Erewhon, is forced to fi le for 
Chapter 11 bankruptcy protection because of debts totaling 
$4.3 million. The Kushis also had to give up their dream 
of starting a miso company (named Erewhon Miso Co.) in 
America. It was also a disaster for the miso company which 
could no longer count on Erewhon to distribute its products.
 1982 Jan. 31–It was a disaster for Sandy Pukel when 
he has to give up his stake in Oak Feed Miso, Inc. It was 
his “baby” and he, more than anyone else, was responsible 
for bringing it to this stage. Equally sad was the fact that his 
good relationship with John Belleme was strained for the rest 
of the 1980s; they didn’t talk for years after this event.
 1982 Jan.–It was a small disaster for Mr. Onozaki when 
John Belleme begged him to come to America from Japan to 
check John’s koji-making. He didn’t want to go. He spoke no 
English, had never been outside of Japan, and had a business 
to run at home. Yet he went to help a friend in need.
 1983 Oct. 1–It was a disaster when John and Jan 
Belleme feel they must sell all of their ownership in the 
American Miso Co. (900 shares) to Barry Evans. They had 
devoted most of the last 4-5 years working to create and 
build this company.
 1992 Jan.–It was a disaster for Barry Evans when he 
is forced to take a “federal vacation” in Santa Barbara, 
California, for 2½ years.
 2000 July 4–American Miso Co. is the largest and most 
successful Caucasian-run miso manufacturer in the Western 
world. Who is and was responsible for this success? Most of 
the people named above.
 Note: Some of the most interesting (juiciest) stories 
about this company remain untold, for reasons that cannot be 
disclosed at this time.

1655. Evans, Barry. 2000. A visit with Mr. Onozaki in Japan: 
The story of the guests who decided to stay (Interview). 
SoyaScan Notes. June 29. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: In 1984 Barry and John Belleme both traveled 
to Japan where they visited Mr. Takamichi Onozaki, with 
whom John and Jan Belleme had spent seven strenuous 
months studying miso-making in late 1979 and early 1980. 
Barry visited Mr. Onozaki again last month in Japan. At 
about age 70, he was still his same energetic self, very 
active and healthy and full of vitality, and his daughter and 
son-in-law were still there living 10 feet away (in Japanese 
fashion) and working hard making miso. Barry recalls: “He 
is a wonderful person. When we pulled up, got out of the 
car, and I saw him there, I broke down and started weeping. 
I hadn’t seen him in 15 years. I think of him as the father of 
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our miso company and I feel the same great affection and 
respect toward him that I do to my own father. It was very 
special.” Mr. Onozaki then told Barry a story he had never 
heard before.
 When the Belleme’s showed up at his house, 
unannounced, in 1979, it was a disaster for him. He didn’t 
want them to stay at all. He went out for a while, but when 
he came back he found to his dismay that they had moved all 
their baggage into the room of his daughter who was away 
at college, and made themselves at home. They begged him 
to let them stay overnight, so he relented and said okay, but 
only for one night. The next day they persuaded him to let 
them stay for one more night. The whole time they were 
there, he tried to get rid of them, over and over again–but 
they bamboozled him at every turn. They talked him into 
letting them stay for one week, then for one month, then for 
one more month, then for three months, then for two months 
more. At every juncture, they had to fi ght their way to stay 
the extra time. They would cry and moan. Of course, by end 
of their stay, television crews were coming up to cover the 
amazing story of Americans who had come to Japan to learn 
how to make miso.
 But as he told the story it was clear that he was now 
quite proud of the fact that his disciples had started what is 
today the largest Caucasian-run miso factory in the Western 
world.
 He then told Barry about how John seemed to have 
lost some confi dence in his koji-making ability during the 
fi rst season. John asked Mr. Onozaki if he would come to 
the United States and check that he was making the koji 
correctly. Mr. Onozaki said that he refused to come the fi rst 
3-4 times that John asked him. He had never been outside 
Japan before, and he has never left it since. He didn’t want 
to go–at all. He didn’t speak any English. How would he 
fi nd his way? He had an active business to run at home. But 
John just kept insisting that he had to come. Mr. Onozaki 
said that eventually he remembered an old Japanese saying: 
“When a friend says he really needs your help, you’ve got to 
try to help!” So he felt that he just had to go, though he did 
so “kicking and screaming.” Several months later, he sent his 
daughter and son-in-law in his place.
 On the 1984 trip to Japan, after visiting Mr. Onozaki in 
northern Japan, John and Barry visited the Muso Company 
(Muso Shokuhin) in Osaka (south-central Japan), then the 
Fujiwara Brewing Company in Hiroshima (a manufacturer 
of equipment for making beer, soy sauce, miso, etc.; Barry 
was considering making shoyu in North Carolina), then the 
company that makes sweet white miso for Muso in Fukuoka 
(on Kyushu, Japan’s southernmost island).
 On a 1983 trip with Robbie Swinnerton of Mitoku (John 
Belleme was not along) Barry visited Sendai Miso-Shoyu 
Co. in northern Japan. Address: Owner, American Miso Co., 
Inc. and Great Eastern Sun, Asheville, North Carolina 28806. 
Phone: 704-252-3090.

1656. American Miso Co.; Tax Dep. of Rutherford County, 
North Carolina. 2000. Maps of American Miso Co. land and 
buildings. Rutherfordton, North Carolina. 7 p.
• Summary: These seven maps were sent by Greg Gonzales 
of American Miso Co. (AMC). The information on dates of 
sale and where those land deeds were recorded was provided 
by Mae McMahan of the Rutherford County records room 
(Phone: 828-287-6195).
 Map 1 (which is part of the larger Map 571, Block 1 of 
the Rutherford County Tax Dept.) shows the land owned or 
formerly owned by AMC–consisting of three lots. Lot 33 
(tract 1), 66.97 acres, was purchased on 7 Aug. 1979 by Oak 
Feed Miso Inc. from Lawrence L. Bridges and E. Milton 
Singletary (Deed Book 405, p. 727). Lot 33-A (tract 2), 7.5 
acres, was purchased on 9 March 1981 by John Belleme 
from American Miso Co. (Deed Book 422, p. 228). John 
sold this lot on 19 May 1986 to Jack Benny Lovelace (Deed 
Book 486, p. 335), and Mr. Lovelace now lives on that land. 
And lot 33-B, 19.11 acres, was purchased on 1 Sept. 1995 
by Donald J. DeBona from American Miso Co. (Deed Book 
656, p. 368). The total area of the three parcels is 93.58 
acres. The amount purchased by American Miso Co. on 7 
Aug. 1979 was 92.38 acres.
 The main lot, 33, the only one presently owned by 
American Miso Co., is basically a rectangle, about 2.75 times 
as wide as it is high, with its long sides running east-west. A 
boundary line running north-south down the middle shows 
that it once consisted of two separate lots. It is bounded on 
the southeast corner by Maple Creek Road, and on a long, 
diagonal northeast corner by a boundary line. Parallel to this 
line, and a little southwest of it runs a stream which fl ows 
from northwest to southeast into Maple Creek, located just 
east of and parallel to Maple Creek Road. Between the steam 
and the northeast boundary is a 5-acre pasture that belongs to 
the company. Lot 33-A, the smallest lot, is in the northwest 
corner of Lot 33; it was purchased from Barry Evans by John 
Belleme, who built the foundation of a house on it; he later 
sold it to a Mr. Lovelace, who fi nished building the house 
and now lives in it. Lot 33-B, located just east of center of 
Lot 33, contains the large house which, with the lot, is now 
owned by Don DeBona. He lives there and is the American 
representative for an Australian import-export; he works out 
of his home. This is the house where Joseph and Patricia 
Carpenter, then John and Jan Belleme once lived.
 Map 2 (drawn by Greg) is an improved version of Map 
1 showing, the correct location of the stream, of the dirt road 
leading to the cabin where Greg stays on koji nights, of the 
four miso-company buildings, the two paved asphalt areas 
by the entranceway (for parking and where large trucks can 
back in and unload onto loading docks) and the well house. 
All water used in making miso comes from this well, which 
has very pure water, but is still tested regularly for purity. A 
lot of kudzu grows on the property.



KOJI (300 BCE to 2021)   650

© Copyright Soyinfo Center 2021

 Map 3 shows the outlines (incl. correct size and spacing) 
of the four American Miso Company buildings.
 Map 4 shows building A, located furthest south on the 
property and nearest the entranceway. It contains the rice 
milling machine, pallets of rice, break room, and offi ce.
 Map 5 shows building B, one of the two largest 
buildings, in which are located the new and old koji rooms, 
water tank, boiler, steamers, soybean cooker, soybean 
cooling table, 12 miso vats and two short-term storage areas.
 Map 6 shows building C, which is attached to building 
B, and is the packing room; it contains the incubation room, 
tables, miso auger and cooler.
 Map 7 shows building, the other large building, which 
is located furthest north on the property. In it are many miso 
vats and pallets of soybeans, plus a cooler for refrigerating 
short-term miso before it is shipped. A road runs next to 
the four buildings along their southwest side, then curves 
onto lot 33-B and ends at Don DeBona’s house. The miso 
company consists of four buildings.

1657. Kim, Dong-Ho; Lee, K.H.; Yook, H.S.; Kim, J.H.; 
Shin, M.G.; Byun, M.W. 2000. [Quality characteristics of 
gamma irradiated grain shape improved meju]. Korean 
Journal of Food Science and Technology 32(3):640-45. June. 
[20 ref. Kor; eng]
• Summary: Meju [soybean koji] treated with gamma 
irradiation maintained better quality in storage than that of 
the control. Address: Team for Radiation Food Science and 
Biotechnology, Korea Atomic Energy Research Inst.

1658. Wollner, Joel. 2000. Mr. Kitani of Yamaki Co. in Japan 
has a huge new shoyu and miso factory that uses 100% 
organically grown ingredients (Interview). SoyaScan Notes. 
July 2. Conducted by William Shurtleff of Soyfoods Center.
• Summary: In June 2000, on a trip to Japan and China, 
Joel (together with translator and guide Yoshi Nanabayashi) 
visited Mr. Tomio Kitani, owner of Yamaki Jôzô K.K. in 
Saitama prefecture, Japan. He is about age 60 and very 
healthy and vital. Several years ago he moved from the 
nearby town into the mountains, where he built a huge new 
factory where he makes miso, shoyu, tofu (fresh and instant), 
and pickles. The company’s address is (written Japanese-
style): Saitama prefecture, Kodama-gun, Kamiizumi Mura, 
Oaza Shimo, Akuhara 955. Phone: 0274-52-7000. Fax: 0274-
52-7001. Plant manager: Morikawa Kazuhiko. The nearest 
railroad stop is Kodama station.
 The company has about 80 huge shoyu vats fi lled with 
moromi. Most of his miso is short-term–1 to 3 months. His 
koji rooms are fully automated. Yamaki Co. is extremely 
important in the world of organic miso and shoyu in Japan. 
Joel thinks they make more of these products than Sendai 
Miso Shoyu, and may be the biggest such manufacturer in 
Japan. He also bottles and sells water from a spring he owns. 
His company is fl ourishing, and growing very rapidly. Some 

90-95% of his market is in Japan; the rest is miso and shoyu 
exported to the USA. He is the 4th of 5th generation owner, 
and he hopes his son will take over from him within the next 
ten years or so. The main ingredient he uses is soybeans, 
but all of his ingredients are organically grown in Japan by 
MOA (Mokichi Okada International Association), a quasi-
religious, quasi-cooperative organic farmers organization 
and movement. MOA is one of the pioneering and most 
important organic organizations in Japan.
 Joel fi rst visited Yamaki in 1985 when he, Bob Kennedy, 
and Herman Aihara were setting up Ohsawa America (after 
Kennedy had sold Chico-San to Heinz). Joel later brought in 
Martin Roth–who is now married, lives in Berkeley, and is 
head of a marketing company with Kristin Brun (who lives 
in El Cerrito). Ohsawa America, which traded with Ohsawa 
Japan, no longer exists. Address: 76 Florida Ave., Berkeley, 
California 94707. Phone: 510-524-4420.

1659. SoyaScan Notes. 2000. Chronology of Erewhon Miso 
Co., Oak Feed Miso, Inc. and American Miso Company 
(Overview). July 6. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: These three companies are actually the same 
company whose name changed. This chronology is based 
largely on dated documents. Undocumented dates are usually 
followed by question mark. Notice the many unusual twists 
and turns in the story.
 1977 Aug. 2–A bee fl ies into the cabin of a big truck 
near Rutherfordton, North Carolina. As the driver tries to 
swat it, his truck swerves across the road, smashing into a car 
driven by Bob Deakin, killing Bob’s daughter (age 12½) and 
severely injuring Bob and his young son.
 1978 Dec.–Sandy Pukel, Michio Kushi, and John 
Belleme get together in Boston to discuss the miso factory. 
They agree on quite a few points. All three are deeply 
interested in macrobiotics.
 1979 Jan. 26–The bank (Tryon Federal Savings and 
Loan) forecloses on Bob and Karen Deakin’s mortgage. Still 
injured from the car accident, he is unable to make his land 
payments. The land goes on the market.
 1979 Feb. 28–Oak Feed Miso, Inc. is incorporated in 
Florida. The initial directors and offi cers are Sandy Pukel 
and John Belleme. 1979 Feb?–A contract is drafted by David 
Young (though never signed) showing what percentage of the 
proposed Erewhon Miso Co. will be owned by the Erewhon 
group (comprised of Sendai Miso-Shoyu Co., Michio and 
Aveline Kushi, and maybe Mitoku / Mr. Kazama) and by 
the Oak Feed Group (comprised of Sandy Pukel and John 
Belleme). The Erewhon group was to have the majority 
ownership, and Japanese companies and individuals were 
expected to play a major role in the new company.
 1979 March–Joseph Carpenter looks for land in 
Rutherford County, North Carolina. Talks with several 
insurance agents.
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 1979 spring–Members of the Oak Feed and Erewhon 
groups meet in North Carolina in the fi rst attempt to locate a 
site for the miso plant. In attendance are Michio and Aveline 
Kushi, Sandy Pukel, John Belleme, Frank Head, and Junsei 
Yamazaki and his wife (both from California).
 1979 April–Barry Evans makes his fi rst investment in 
the miso company, $50,000.
 1979 June?–Sandy Pukel travels to North Carolina 
and makes the down-payment on a piece of land in 
Rutherfordton. The roughly 92 acres cost about $110,000 to 
$120,000.
 1979 Aug. 7–Oak Feed Miso, Inc. fi nalizes the purchase 
on the 92 acres of land by assuming the second mortgage and 
paying an additional $11,500 each to Lawrence L. Bridges 
and E. Milton Singletary. Sandy Pukel (president) and John 
Belleme (secretary) sign the land deed and deed of trust.
 1979 Aug. 16–Subscribers Consent Agreement executed.
 1979 Aug. (late)–Joseph and Patricia Carpenter arrive 
in Rutherfordton from Florida to live and work on the miso 
company land.
 1979 Oct.–John and Jan Belleme leave for Japan to 
begin an apprenticeship with a miso master. They stop by the 
land in North Carolina to visit briefl y with the Carpenters, 
then also visit Thom Leonard at Ohio Miso Co. Arriving in 
Japan in late October, they visit Mr. Kazama in Tokyo then 
travel north with him to Yaita, where they study miso-making 
with the Onozaki family–which makes only dark rice miso. 
A good, long letter from Jan describing their experiences 
is published in 1980 in the book Macrobiotic Cooking for 
Everyone, by Edward and Wendy Esko.
 1979 Nov. 18–Barry Evans is in a very serious bicycle 
accident.
 1980 April–A detailed letter by John, about his miso 
apprenticeship with the Onozaki family in Yaita, Japan, is 
published in GOMF News, a small macrobiotic magazine 
from Oroville, California.
 1980 June–John and Jan Belleme return to the USA 
from Japan. That summer John located the remaining miso 
equipment in New Jersey and ordered wooden vats from the 
Arrow Tank Co. in Buffalo, New York.
 1980 fall–John and Jan go on the Erewhon payroll.
 1980 Sept. 29–Work has just begun at Rutherfordton 
in leveling the site for miso factory, which is going to be a 
metal Butler building. By late 1980 John and Jan begin to 
make their fi rst experimental batches of one-year rice miso, 
at their home, in the sauna.
 1981 early–The project stalls for lack of funds. John 
starts writing articles about his trip to Japan. One goal is to 
convince Barry not to abandon the project.
 1981 Jan.–”The Master of Hoops,” John’s fi rst article, is 
published in East West Journal.
 1981 March 9–John Belleme is deeded 7.5 acres of land 
by American Miso Co. in the northwest corner of the AMC 
property; later he starts to build a house there.

 1981 April–”The Miso Master’s Apprentice,” John’s 
second article, is published in East West Journal.
 1981 July–”The Miso Master With a Big Heart: Making 
Miso in a Japanese Village,” John’s third article, published 
in Soyfoods magazine. Contains many good photos of miso 
making in Japan.
 1981 July–The beautiful and joyous opening ceremony 
for the Erewhon Miso Co. is held at Rutherfordton, North 
Carolina. Those present include Michio and Aveline Kushi, 
John and Jan Belleme, Sandy Pukel, Barry Evans. It is a 
moving experience for all. But behind the scenes, Erewhon’s 
fi nancial is rapidly deteriorating–due largely to too rapid 
expansion.
 1981 Aug.–John and Jan Belleme begin full-time large-
scale production of one-year Onozaki-style red (rice) miso at 
their plant in Rutherfordton.
 1981 Sept. 27–The annual meeting of the Oak Feed 
Miso Co. is held at Rutherfordton, North Carolina. Barry 
Evans is appointed acting chairman. Shares in company are 
owned as follows: Barry Evans 1,400, Sandy Pukel 1,400, 
John Belleme 900, Yozo Masuda 100, Edmund Benson 100, 
and James Kenney 50. All stock is converted to one kind, 
Class A, which is voting stock. Thus, for the fi rst time, Barry 
gets the right to vote and becomes a member of the board of 
directors.
 1981 Aug.–John and Jan Belleme begin fulltime, large-
scale production of miso and koji at their new plant in 
Rutherfordton, North Carolina. Fourteen months have passed 
since they returned from Japan. Twelve more months must 
pass before this miso is ready to sell.
 1981 Nov. 10–Erewhon fi les for bankruptcy protection 
under Chapter 11 of the Federal Bankruptcy Act because of 
debts totaling $4.3 million. At this time, Aveline Kushi is 
the sole owner of Erewhon. Thus, the miso company can no 
longer count on Erewhon to distribute its products. Apparent 
disaster!
 1981 Dec.–Barry Evans establishes Great Eastern Sun 
(GES) in Asheville, North Carolina, in part to package and 
market the miso made by AMC. Mitoku, almost destroyed 
by Erewhon’s collapse, and eager to rebuild, agrees to export 
Japanese natural foods to GES.
 1982 Jan. 4–Barry Evans sends out a letter announcing 
the opening of The American Miso Company in North 
Carolina. The company now has a new name (it was 
offi cially changed on 5 May 1982). Barry also announces 
that Linden’s Elf Works (Rougemont, North Carolina), run 
by John Troy, has been appointed as AMC’s sole marketing 
and distribution agent. Note: This arrangement was very 
short-lived; Elf Works never distributed any of AMC’s miso. 
Great Eastern Sun did all the distribution.
 1982 Jan.–Mr. Takamichi Onozaki comes to America 
from Japan to see how well his students had learned his 
lessons. He stays and helps make koji and miso for 2-3 
weeks, until he is fully satisfi ed that all is well.
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 1982 Jan. 31–Barry Evans and Sandy Pukel agree to a 
swap of stock, such that Barry gets all of Sandy’s stock in 
the miso company and Sandy gets all of Barry’s stock in Oak 
Feed Store and Restaurant. After this, Sandy is no longer 
involved with the miso company. Barry and John Belleme 
now own all the company’s shares, and Barry owns a large 
majority.
 1982 April–Great Eastern Sun make’s its fi rst sale, of 
products imported from Mitoku in Japan to a natural foods 
store in the USA.
 1982 April–Mr. Onozaki’s his adopted son, Haruo, 
and eldest daughter, Kaoru (Haruo’s wife), arrive in 
Rutherfordton and spend 3 months sharing the Belleme’s 
home, helping Jan who is pregnant, and helping to make 
miso. The Bellemes’ son, Justin, is born on May 24.
 1982 July–The fi rst detailed article about American 
Miso Co. and its method of making miso (with many fi ne 
photos) is published in Soyfoods magazine: “American Miso 
makes a Big Move Down South,” by Richard Leviton, who 
visited the company in April. The company “has struck 
a careful balance between the traditional approach (as in 
making koji, which requires skill and personal attention) and 
labor-saving mechanization (as with bean washing, soaking, 
cooking, mixing, and moving).”
 1982 Sept.–The fi rst miso made by AMC is sold by 
Great Eastern Sun. It is one-year, Onozaki-style red miso, 
sold in bulk only in 4 lb, 15 lb, and 40 lb tubs.
 1983 Oct. 1–John and Jan Belleme sell all their 
ownership in the American Miso Co. (900 shares) to Barry 
Evans for $30,000. However, John continues to work 
making miso for AMC. Throughout the past year he has been 
experimenting with making mellow white and mellow barley 
misos. Great Eastern Sun is now selling about 50,000 lb/year 
of white miso from other sources.
 1984 fall–AMC miso fi rst starts to be sold in one-pound 
plastic coffee bags (each with a pressure release valve), 
refrigerated. A full-page ad showing the bag appears in the 
Jan. 1985 issue of East West Journal. Previously, all their 
miso had been sold in bulk.
 1985 Feb.–Don DeBona leaves his job as general 
manager at Great Eastern Sun and begins to work at 
American Miso Co., learning the process from John Belleme.
 1985 April?–AMC introduces three varieties of 
relatively sweet, light-colored, short-term misos: Mellow 
White Miso, Mellow Barley Miso, and Amakuchi Mugi 
Miso–a shock to traditional macrobiotic followers. These 
light misos were sold in the plastic bags. As of July 2000, 
half the company’s sales come of such short-term types of 
light miso.
 1985 Dec.–Don DeBona takes over management of the 
company. John Belleme leaves. It was a diffi cult transition.
 1985 Dec. 31–AMC has its fi rst profi table year, earning 
$22,000 in calendar year 1985.
 1986 early–AMC miso starts to be sold in one-pound 

plastic cups/tubs, refrigerated. The plastic bags are phased 
out.
 1987 fall–AMC miso starts to be sold in 8-oz plastic 
cups.
 1988 Feb.?–New koji room designed and built by Don 
DeBona. Constructed at fl oor level with a large door and 
high ceiling, it enables the koji crib and racks of koji trays to 
be wheeled in and out. Before, all the koji had to be carried 
in and out by hand.
 1992 Jan.–Barry Evans is required to take a “federal 
vacation” in Santa Barbara, California, for 2½ years. He 
hands the management of American Miso Co. and Great 
Eastern Sun over to Don DeBona.
 1992–American Miso Co. builds a second factory as 
large as the fi rst.
 1993–American Miso Co, now has 41 huge wooden 
(mostly cedar) miso vats, each of which holds over 4 tons of 
miso. Starting with only eight vats, they added six in 1986, 
seven in 1989, fi ve in 1991, and fi fteen more in 1993. Also 
in 1993 AMC begins to export its miso to Europe, where it is 
distributed by Lima throughout the continent.
 1995 April–Greg Gonzales starts work at American 
Miso Co. learning the process from Don DeBona.
 1995–AMC uses up the last of tax loss carryforwards; 
total past fi nancial losses go to zero.
 1997 March–Greg Gonzales takes over management of 
the company after Don DeBona leaves.

1660. Belleme, Jan. 2000. Work with American Miso Co. 
(Interview). SoyaScan Notes. July 23. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: After she and John had been living at the 
Onozaki’s home in Japan for about a month, a letter came 
from Mr. Kazama (of Mitoku) saying that Mr. Onozaki did 
not want to teach them any more about making koji–so 
they would have to leave any day now. This was disastrous 
news for them. Then, without an explanation, Mr. Onozaki 
changed his mind, and they ended up staying for 7 months.
 After John and Jan returned from their apprenticeship 
with Mr. Onozaki in Japan, Jan worked side by side with 
John making koji and miso. In 1981, when she was pregnant, 
she had to increasingly take it easy. She worked up until the 
7th month of her pregnancy; their son, Justin, was born on 24 
May 1982. Address: P.O. Box 457, Saluda, North Carolina 
28773.

1661. 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 



KOJI (300 BCE to 2021)   653

© Copyright Soyinfo Center 2021

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.

1662. Product Name:  [Tofu Mayonnaise, Miso].
Foreign Name:  Tofunesa, Miso.
Manufacturer’s Name:  Organica-ecotienda.
Manufacturer’s Address:  Xicotencatl 653-18, Col. Centro, 
Veracruz, VER 91700, Mexico.  Phone: 29-31-30-83.
Date of Introduction:  2000 July.
New Product–Documentation:  Letter and form fi lled out 
by Pat Hayward. 2000. Aug. 25. This company is managed 
by Pat Hayward and Claudia Gutierrez. In July 2000 they 
introduced Tofunesa and are now making about 4 kg/month. 
“My fi rst ever miso was packaged yesterday and although 
it’s not perfect yet, I was very excited that it turned out so 
well. It served to straighten out some kinks in the process 
(e.g., the problem here is not keeping the koji hot but how to 
keep it cool. Room temperature is about 31-34º C so I had to 
use my hair drier on cold blow to lower the temperature of 
the bundle). That batch was Red Miso, and now I’m set for 
the fi rst trial of Mellow White. Will keep you posted!”
 They are now developing shoyu, which they hope to 
start selling in Sept. 2000.

1663. Shurtleff, William; Aoyagi, Akiko. comps. 2000. 
Miso and soybean chiang–Bibliography and sourcebook, 
fi rst century B.C. to 2000: Detailed information on 2,619 
published documents (extensively annotated bibliography), 
343 commercial miso products, 304 original interviews 
(many full text) and overviews, 372 unpublished archival 
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documents. Lafayette, California: Soyfoods Center. 1026 
p. Subject/geographical index. Author/company index. 
Extensively annotated. Printed July 10. 28 cm. [3198 ref]
• Summary: Miso, or “fermented soybean paste,” is one of 
East Asia’s most important soyfoods. Miso is an all-purpose 
high-protein seasoning, which has no counterpart among 
Western food or seasonings. Made from soybeans, rice or 
barley, and salt, its smooth or chunky texture resembles 
that of soft peanut butter. It comes in a wide range of warm, 
earthy colors ranging from light yellows to rusty reds, rich 
chocolate browns, or loamy blacks. Each miso has its own 
distinctive fl avor and aroma, which for the darker, more 
traditional varieties is savory, and sometimes almost meaty, 
while for the lighter-colored types is subtly sweet and 
delicately refreshing. Miso’s range of fl avors and colors, 
textures and aromas, is at least as varied as that of the 
world’s fi ne wines or cheeses.
 Today miso is made by a small number of companies 
in the United States, Canada, Europe, and (as miso or miso 
products) is widely available at supermarkets, natural- and 
health food stores, and Asian stores.
 This book contains the fi rst detailed history of each of 
America’s pioneer miso manufacturers.
 This is the most comprehensive book ever published 
about miso and/or soybean chiang. It has been compiled one 
record at a time, over a period of 25 years, in an attempt to 
document the history of this subject. Its scope includes all 
known information about these two seasonings, worldwide, 
from the fi rst century B.C. to the present. It is also the single 
most current and useful source of information on this subject 
available today, since 86% of all references (and most of 
the current ones) contain a summary/abstract averaging 229 
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: 63 different document types, both published and 
unpublished, every known publication on the subject in 
every language–including 2,368 in English, 618 in Japanese, 
120 in German, 105 in French, etc. Extensive translations 
of many of the Japanese and European works. 304 original 
Soyfoods Center interviews and overviews never before 
published. Thus, it is a powerful tool for understanding the 
development of this subject from its earliest beginnings to 
the present, worldwide.
 The bibliographic references in this book include 
2,169 published documents and 372 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 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).
 This book also includes details on 343 commercial miso 
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 advertisements, articles, patents, etc.) 
are also given.
 Details on how to make best use of this book, a 
complete subject/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: 925-283-2991.

1664. Li, Lite; Li, Shujun. 2000. Reviews on Chinese 
fermented soybean foods. 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. 701-06. [8 ref]
• Summary: Contains excellent, original and detailed 
information about fermented tofu (sufu) and fermented black 
soybeans (douchi).
 Contents: Introduction. Developing history of soybean 
and soybean foods in China: History of soybean cultivation 
in China (it began about 4-5,000 years ago), distribution 
and yield of soybean in China, important role of soybean 
in Chinese food culture and diet, fermented soybean foods. 
Present situation of fermented soybean foods in China: Kinds 
and distribution of Chinese fermented soybean foods (sufu, 
douchi, doujiang, soy sauce, etc.), processing technology and 
applied microorganisms for Chinese traditional fermented 
soybean foods (Sufu–classifi cation of sufu, processing 
technology of sufu, microorganisms used in mold cultivation, 
microorganisms used in fermentation; Douchi–same 
categories). Developing tendency and countermeasure of 
fermented soybean foods.
 Classifi cation of sufu: (1) According to the color and 
fl avor of product: red sufu, white sufu, green sufu, sauce 
sufu, colored sufu. According to the morphology of the 
product: biggest rectangle sufu, big sufu, middle rectangle 
sufu, chess sufu. Based on the type of microorganism applied 
in the process: bacterium sufu, mould sufu, halophilic 
pediococcus sufu.
 Figures show: (1) The main soybean producing 
provinces in China (1996): Heilongjiang 31%. Shandong 
9%. Henan 7%. Hebei 6%. Inner Mongolia 6%. Jilin 5%. 
Other 36%.
 Tables show: (1) Steps in two types of sufu production: 
Mould sufu, and halophilic pediococcus production. (2) 
Species of microorganisms (16) isolated from sufu and the 
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area of sufu production. (3) Characteristics of main kinds of 
Mucor applied in Sufu-making (for main kinds; for each kind 
is given: mycelium, sporangiophore, sporangiospore, spore 
axis, thick spore suitable temperature). (4) Brief introduction 
to six famous douchi: Four of the six are made using black 
soybeans (a) Sichuan province, Santai county. History goes 
back more than 300 years. Made with Mucor racemosus 
mold (naturally fermenting). (b) Sichuan: Yong Chuan 
Douchi, a famous brand. Made with Mucor mold. History 
goes back more than 300 years. (c) Hong chang fa douchi. 
About 60 year history. (d) Yang jiang douchi (Yangjiang 
douchi), made with Aspergillus mold and black soybeans. 
Note: Yangjiang is a city in Guangdong province, China. (e) 
Liu yang douchi (Liuyang douchi), made with Aspergillus 
mold and black soybeans. (f) Lin yi shui douchi, fermented 
with a bacterium. History goes back more than 130 years. 
Address: China Agriculture Univ., Beijing 100083.

1665. Paul, Donna. 2000. Made in New England: The 
artisanal food movement is fl ourishing in the Northeast... 
Metropolitan Home 32(5):213-18. Sept/Oct.
• Summary: “Artisanal foods–those made in a traditional, 
craftsmanlike manner, have long been produced in the 
Northeast. Today’s surge in interest appears to stem from 
Americans’ increasing desire to know more about where 
their food comes from... ‘The human being is the missing 
ingredient in modern food,’ says Christian Elwell, owner of 
the South River Miso Co. in Conway, Massachusetts. While 
technology speeds up the world, food artisans are slowing 
things down, devoting themselves to making fi rst class food 
products in small quantities and by hand. Not surprisingly, 
the efforts of food artisans are revered by home cooks and 
chefs alike.”
 Contains “profi les of fi ve of New England’s fi nest 
artisanal food producers paired up with recipes from fi ve of 
the region’s best chefs.” One of the companies is South River 
Miso. Color photos (by Donna Paul) show: (1) South River’s 
miso aging outdoors, above green grass, in 7,500-lb. cypress 
vats, from 21 days to as much as 3 years. (2) Christian 
Elwell, using a wooden paddle, to stir steamed grains for 
making koji. The recipe is for Beef barbecued in white miso 
with icicle radish salad. A sidebar gives the company address 
and phone number.

1666. Yoshida, Shuji. 2000. The origins of fermented 
soybeans and their distribution. 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. 697-700. [8 ref]
• Summary: The origins of two types of fermented soybeans 
will be discussed: (1) Jiang is used in preserving meat. (2) 
Dou-chi is used in brewing.
 Jiang existed in the lower Huang-He [Yellow River] area 
before the Yin dynasty, ca. 1500 BC. Doujiang, jiang made 

of soybean, seems to have been invented much later, during 
the Han dynasty, around 300 B.C.
 However dou-chi was already known in the middle and 
lower reaches of the Chang Jiang River [Yangtze River, 
which enters the ocean {East China Sea} near Shanghai, in 
southern China] before the Han dynasty. Dou-chi [fermented 
black soybeans] spread northward to the northeastern part 
of China, westward to Nepal, southward to Indonesia, and 
eastward to Japan.
 1. Dou-chi and dou-jiang. Dou-chi is the oldest type 
of fermented soybean made by fermenting soybeans with 
species of Aspergillus mold. “’Dou-chi with ginger’ was 
found in the ancient Ma Wang Dui Tomb no. 1 which was 
probably built in BC 186. Thus, dou-chi appeared in the 
Han Dynasty and was supposedly invented before the Qin 
dynasty (Bo 1984).”
 The idea of culturing a “koji” mold on cooked soybeans 
was probably derived from the brewing process. Thus, 
instead of fermenting a cereal grain (such as rice for saké) 
they attempted to ferment soybeans. But as often happens, 
the fi nal product was different from what had been expected. 
The result was a soybean covered with a mycelium of 
yellowish mold (dou-huang, where dou = soybean + huang 
= yellow). “Dou-chi is a sophisticated form of dou-huang; 
douchi is soaked in a little water and fermented for more 
than one month.”
 “Jiang, on the other hand, is probably derived from 
meat preservation. In the early days, meat was preserved 
simply by adding salt. Later, koji mold was employed for 
preservation and koji was produced. Jiang existed in the 
northern part of China during the Yin dynasty, about 1500 
BC. Soybean jiang (dou-jiang), however was a relatively 
new product. It never existed before about the 3rd century 
B.C., during the early Han dynasty (Ishige & Raddle 1990).”
 Dou-chi and dou-jiang each are connected with brewing. 
“I am not concerned here with the history of brewing in 
China but I will briefl y introduce the hypothesis on koji mold 
development. There are two types of koji, the grain type and 
the cake type.” The grain type was fi rst introduced in the 
Chang Jiang [Yangtze] River area of southern China; from 
there it migrated to northern China. The cake type of koji, 
however, was invented in northern China (Yoshida 1993a).
 Following this hypothesis, dou-chi was derived from 
the grain-type of koji, not from the cake type. “Therefore I 
assume that dou-chi originated in the Chang Jiang [Yangtze] 
River area of southern China, where the grain type was 
invented and is still popular. In practice, dou-chi is preferred 
in southern China.” The dou-chi method of culturing mold 
on cooked soybeans was practiced before dou-jiang was 
invented. When the molded soybean method was introduced 
to northeastern China via northern China, it became common 
to produce dou-chi using the local soybeans produced 
in that area I assume that northeast China is the second 
center of dou-chi production; from there it spread to Korea 
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and Japan. In Japan, dou-chi is known as “miso” [sic]. 
Address: National Museum of Ethnology, Osaka (Kokuritsu 
Minzokugaku Hakubutsukan), Japan.

1667. South River Miso Co. 2000. We are now on the 
Web and ready to take your order (Postcard). Conway, 
Massachusetts. 1 p. Postmarked Nov. 21. Front and back.
• Summary: On the front of 4¼ by 6-inch card is a color 
photo of Stephen Jannetta ladling steamed grain out of 
a cauldron to make koji at South River Miso Co. in late 
1993 or early 1994. Across the top is printed “www.
southrivermiso.com.”
 On the back: “For recipes. To order direct. If you 
would like to receive our current pricelist by mail, please 
let us know.” Address: 888 Shelburne Falls Rd., Conway, 
Massachusetts 01341. Phone: (413) 369-4057.

1668. Huang, H.T. (Hsing-Tsung). 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. Illust. Index. 26 cm. [200+ soy ref]
• Summary: This is the most important book on soyfoods in 
China ever written, and it is especially good on their origins 
and early history in China. It is also one of the best books 
seen on food in Chinese culture and history. For Chinese 
words, the book uses Joseph Needham’s modifi cation of 
Wade-Giles romanization rather than the standard pinyin–
unfortunately. Thus tou fu rather than doufu for tofu.
 The section titled “Soybean processing and 
fermentation” (p. 292-378) comprises 14.3% of the book’s 
text, and has the following contents: Introduction. Soybean 
sprouts. Soybean curd and related products: The origin 
of bean curd, transmission of tou fu to Japan, products 
associated with tou fu (soymilk {tou fu chiang}, tofu curds 
{tou fu hua or tou fu nao}, pressed tofu sheets {ch’ien 
chang or pai yeh}, yuba {tou fu i or tou fu p’i}, deep-fried 
tofu {yu tou fu or tou fu p’ao}, pressed tofu {tou fu kan}, 
fi ve-spice pressed tofu {wu hsiang tou fu kan}, plain dried 
tofu [pressed tofu] {pai tou fu gan}, smoked tofu {hsün tou 
fu}, dried tofu soaked in brine and fermented {ch’ou tou fu 
kan}, frozen tofu {tung tou fu}), making fermented tofu (fu 
ju), comparison of tou fu and cheese, addendum. Fermented 
soybeans, soy paste, and soy sauce: Ferments for food 
processing, fermented soybeans–shih, fermented soy paste–
chiang, fermented soy sauce–chiang yu, soy fermentations in 
China and Japan.
 Soybeans or soyfoods are also mentioned on pages 
2, 7 (soymilk), 18-20, 22, 25, 27-28, 66, 96, 192, 292-
378, 388-89 (soybean jiang), 408-410 (jiang), 414 (soy 
sauce), 450, 452 (soy oil), 456, 519n, 582 (jiang), 592-94 
(chhü. koji, fermented black soybeans; a culture of molds, 
particularly species of Aspergillus, Rhizopus and Mucor and 
yeast, mainly saccharomyces spp. grown on a cooked grain 

medium, 595-598 (tofu, soymilk, soy sauce, rotary quern), 
604-05 (soymilk, soy sprouts, tofu, tofu curded with calcium, 
yuba, fermented black soybeans, soy paste, soy sauce).
 Going through the General Index (p. 675+) on soy and 
soy-related entries: Bean 23, See also soybeans, adzuki, bean 
sprouts, broad beans. Bean curd see tou fu. Bowen Samuel 
(Savannah, Georgia, p. 292). Buddhists, p. 596, 597n. Chhih 
you (aduki bean) 40n. Chhing chiang (clarifi ed sauce) 
347n, 359, 362, 363-64, 371. Chhü: ferment [koji]; Chhü 
shih (ferment / koji powder). Chiang / jiang (fermented soy 
paste), etc.
 There are also long sections on the history koji (chhü = 
qu) and of red rice koji (hong qu) in China (p. 192-203).
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “hsün tou fu” [pinyin: 
xun doufu] to refer to smoked tofu. Address: Alexandria, 
Virginia.

1669. 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 
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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, 
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.

1670. 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 
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(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.

1671. Huang, H.T. (Hsing-Tsung). 2000. Red ferment (Wade-
Giles: hung ch’ü. Pinyin: hong qu {named beni koji, “red 
rice 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. See p. 3, 7, 191-
203, 279, 290, 327, 595.
• Summary: In this book, most entries related to red rice 
koji are indexed (in the General Index) under “ferment, red.” 
This type of koji is made with the mold Monascus purpureus 
which gives a red color to the rice. It is often used to make 
a red grain-based wine in China, or to impart a red color to 
foods with which it is cooked, and/or to serve as a natural 
preservative for these foods.
 Dr. Huang observed in his ancestral village: The two 
most interesting food processing operations were taking 
place right next door. The family ran a small workshop 
making wine from steamed rice plus red ferment (hong qu; 
red rice koji). The latter was purchased locally and the rice 
was the same that we ate for lunch or dinner (p. 3).
 That red koji is also used to color chicken and fi sh a 
brilliant red in Foochow (p. 7).
 The earliest document seen that contains the term “red 

koji” is a poem by Wang Can who lived in the late Han 
dynasty (AD 177-217). In this poem he says that he was 
served a dish cooked with red koji (hong qu) from Kua-chou. 
Huang notes that this claim of being the earliest is diffi cult to 
substantiate. First, this term does not appear again until 700 
years later in the Five Dynasties period, although there are 
references to red colored wine in documents dated AD 547 
and AD 860. From the context, however, it appears that red 
koji was not used to make these two red wines (p. 192-93).
 The next earliest known reference appears in AD 960 in 
Qing Yilu [Anecdotes, Simple and Exotic], by Tao Ku.
 We next encounter red rice koji in a poem by the great 
poet and gastronome of the Song dynasty, Su Tungpo (W.-G. 
Su Tung-p’o) (lived 1036-1101). Huang (p. 193) translates 
fragments of two poems he wrote while in South China:
 (1) “In search of local products from an old friend, / I 
sent him post haste ‘cured mash’ and ‘red ferment.’”
 (2) “Last year we shared a plate of tender alfalfa, / 
Tonight I pour a Min wine, red as cinnabar.”
 Huang comments (p. 193): “Min is a synonym for 
Fukien [Fujian] province. Thus, these verses indicate that the 
‘red ferment’ [red rice koji] and ‘red wine’ were very much 
specialties of the South, which they still are today.”
 Invention of red rice koji (p. 194). Making red rice koji, 
temperature control and therapeutic properties (p. 194-95, 
197-203). Use as a preservative (p. 202). Use in making red 
fermented tofu (p. 327). Address: Alexandria, Virginia.

1672. Choi, Jin-Young; Lee, T.S.; Noh, B.S. 2000. [Quality 
characteristics of the Kochujang prepared with mixture 
of meju and koji during fermentation]. Korean J. of Food 
Science and Technology 32:125-31. [27 ref. Kor; eng]
• Summary: Note: Koreans were taught about koji during the 
Japanese annexation of Korea, 1910-1945. Address: Natural 
Science Inst., Seoul Women’s Univ.

1673. Robinson, R.K.; Batt, Carl A.; Patel, P.D. eds. 2000. 
Encyclopedia of food microbiology. 3 vols. 1st ed. San 
Diego, California: Academic Press. 1st ed. published in 
2000. *
• Summary: From the publisher: “The Encyclopedia 
of Food Microbiology, Three-Volume Set is the largest 
comprehensive reference source of current knowledge 
available in the fi eld of food microbiology. Consisting of 
nearly 400 articles, in three volumes, written by the world’s 
leading scientists, the Encyclopedia presents a highly 
structured distillation of the whole fi eld–from Acetobacter to 
Zymomonas.”

1674. 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 
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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.

1675. Deshpande, S.S.; Salunkhe, D.K.; Oyewole, O.B.; et 
al. 2000. Fermented grain legumes, seeds and nuts: a global 
perspective. FAO Agricultural Services Bulletin No. 142. xi 
+ 109 p. [169 ref]
• Summary: Contents: Foreword. List of contributors. 1. 
Grain legumes, seeds and nuts: rationale for fermentation. 
2. Fermentation of grain legumes, seeds and nuts in Africa 
(incl. African locus bean {Parkia species} made into 
dawadawa, daddawa, iru, kal, chu, etchum, soumbara). 
3. Fermented grain legumes, seeds and nuts of the Asia-
Pacifi c region (mould fermentations {koji production, sufu, 
tempe, oncom / ontjom}, products of bacterial fermentation 
{alkaline fermentations–natto, thua-nao, kenima; mixed 
fermentations–soy sauce, shoyu, Taiwanese soy sauce, 
Malaysian soy sauce, miso / soybean paste}, the way ahead). 
Address: 1. LJL Biosystems, Sunnyvale, California.

1676. Kornfeld, Myra. 2000. The voluptuous vegan: more 
than 200 sinfully delicious recipes for meatless, eggless, and 
dairy-free meals. New York, NY: Three Rivers Press. [xi] + 
305 p. Illust. (by Sheila Hamanaka). Index. 24 cm.
• Summary: A vegan cookbook with some macrobiotic 
fl avor. The excellent glossary includes: adzuki beans, agar-
agar, almond butter, barley malt, barley miso, carob powder, 
edamame, gluten, haricots verts, Hass avocado, hijiki, 
Hokkaido pumpkin (kabocha squash), kanten, koji, kombu, 
kudzu, maple sugar (crystallized maple syrup), mirin, 
miso, MSG, nori, oden, Rice Dream, rice syrup, sambal 
(Indonesian word for chutney), sea salt, seitan, shiitake, 
shoyu, soybean, soy milk, Sucanat, tahini, tempeh, umeboshi 
paste, wakame, wheat gluten, Yannoh coffee. The index 
contains 29 entries for tofu, 9 for seitan, 5 for tempeh, 2 for 
miso, 1 for “Cheese”–tofu (p. 214), “Sour cream”–tofu (p. 
25), and teriyaki vegetables. Note: Soy milk is called for in 
many recipes. Address: Professional Chef, New York City.

1677. Kulp, Karel; Ponte, Joseph G., Jr. eds. 2000. Handbook 
of cereal science and technology. 2nd ed., revised and 
expanded. New York, NY: Marcel Dekker. ix + 790 p. Illust. 
Index. 29 cm. Series: Food Science and Technology, No. 99.
• Summary: Chapter 26, “Fermentation and microbiological 
processes in cereal foods,” by Pierre Gélinas and Carole 
McKinnon (of Food Research and Development Centre, 
Agriculture and Agri-Food Canada, St. Hyacinthe, Quebec, 
Canada) (39 refs) (p. 741-54) contains a long table (p. 742-
46) titled “List of foods prepared from fermented cereals.” 

The four columns are: (1) Food name (synonym or related 
food). (2) Food type (characteristics). (3) Area (country or 
continent). (4) Main microorganisms.
 Under “Soybeans” the following foods are listed: Chee-
fan. Chinese yeast. Hama-natto. Kenima. Ketjap. Meitauza. 
Meju. Miso (chiang, doenjang, kochujang, tauco). Natto. 
Soy sauce (kanjang, kecap, kicap, shoyu, taosi [sic]). Sufu 
(tahuri, taokoan tao-hu-yi). Tairu (taire–fermented soybean 
milk, like yogurt, from Malaysia). Taotjo. Tempe (tempeh).
 “Chee-fan” is described as “Curd-like” [fermented tofu] 
from China. Main microorganisms: Mucor spp., Aspergillus 
glaucus.
 Note 1. Taokoan (listed under Sufu, above) is not a 
fermented food. It is the Filipino equivalent of Chinese 
doufu-gan or “pressed tofu.” Filipino fermented tofu is 
tahuri (also spelled tahuli).
 Table 2, “List of representative microorganisms 
associated with fermented cereal foods” (p. 74-48) contains 
two columns: (1) Type of microorganism (and within type, 
genus and species, listed alphabetically by genus). (2) Food 
produced.
 Under “Bacteria” are: Bacillus natto–Hama-natto 
[sic], natto. Lactobacillus delbrueckii–Miso, soy sauce. 
Pediococcus spp.–Hamanatto. Pediococcus halophilus–Soy 
sauce. Streptococcus spp.–Hama-natto.
 Under “Bacteria” are: Actinomucor elegans–Meitauza, 
sufu. Aspergillus glaucus–Chee-fan. Aspergillus oryzae–
Hama-natto, ketjap, meju, miso, saké, soy sauce. Monascus 
purpureus–Anka (ang-kak, beni-koji, red rice), hong-ru (lao-
hong). Mucor spp.–Chee-fan, ruhi, sufu. Mucor hiemalis–
Sufu. Rhizopus oligosporus–Tempe.
 Under “Yeasts” are: Candida spp.–Soy sauce. 
Zygosaccharomyces rouxii–Miso, soy sauce.
 The section on “Major commercial fermentation 
processes” includes (p. 752-53) soy sauce (from wheat and 
soybeans) and miso (from rice and soybeans).
 Note 2. Koji, the basis of soy sauce, miso, and saké 
fermentations, is not mentioned in either of the fi rst two 
tables. However it is mentioned by name on p. 753. Address: 
1. American Inst. of Baking; 2. Prof. Emeritus, Kansas State 
Univ. Both: Manhattan, Kansas.

1678. Shimbo, Hiroko. 2000. The Japanese kitchen: 250 
recipes in a traditional spirit. Boston, Massachusetts: Harvard 
Common Press. xiii + 512 p. Foreword by Ming Tsai. Illust. 
(by Rodica Prato). Index. 23 cm.
• Summary: An excellent book with exquisite illustrations. 
The index contains 46 entries for miso, 20 for tofu, 12 for 
shoyu, 10 for teriyaki, 7 for edamame, 6 for natto (fermented 
soybeans), 6 for soybeans, 5 for koji (“a fermentation 
starter”), 3 for koyadofu (freeze-dried tofu), 2 for soy milk, 
soy sauce dressing, soybean lover’s soybean rice, soybean 
miso, soybean pulp, 1 each for kinu dofu, moyashi (incl. 
soybean sprouts; “Until recently, moyashi used for cooking 
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in Japan were predominantly soybean sprouts,” p. 42), nama-
age, nama-miso, nama-shoyu, okara (soybean pulp), saikyo 
miso, and tamari.
 In the section on Daizu “(Dried soybeans)” (p. 96-97) 
both roasted soybean fl our and kinako are mentioned. Dried 
green soybeans, are toasted then ground to a fl our (kinako) 
which “is mixed with sugar and used to coat moist or sticky 
Japanese sweets.” During the summertime, edamame (fresh 
green soybeans) are boiled and served in the pods.
 The section on “Koyadofu” recounts the story of its 
origin: “The dried form of tofu, koyadofu, was invented by 
accident around the twelfth century, when, it is said, a priest 
at Mt. Koya Temple left freshly made tofu as an offering on 
the altar one snowy night. The next morning the tofu was 
frozen, so he threw it away in the back garden.” After several 
sunny days of melting and evaporation, the tofu was found 
completely dried. It was found that this dried form can be 
kept for a long time.
 The section on Tofu seihin–”Cooked tofu products” (p. 
139-41) includes Abura-age–”Fried thin tofu.” “One type 
of abura-age, called sushi-age, is sold specially for the 
preparation of inarizushi, a small barrel-shaped brown sushi, 
Sushi-age comes slit to make a pocket into which sushi rice 
can be stuffed.”
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term Sushi-age to refer deep-
fried tofu pouches used to make inari-zushi.

Atsuage–”Fried tofu.” Ganmodoki–”Fried tofu 
dumplings.” Yakidofu–”Lightly broiled tofu.” Yuba–”Soy 
milk sheet.”
 The latter section states nicely: “Because freshly 
collected yuba is soft and fragile, many sheets may be piled 
together and rolled into a 1-inch-thick stick. The stick is 
chilled, cut into bite-sized pieces, and eaten with a little 
shoyu (soy sauce) and grated wasabi. Fresh yuba has a 
wonderful creamy texture and a sweet, nutty taste.”
 “Because fresh yuba is perishable, most yuba found 
in stores is in the form of a dried sheet.” It must be 
reconstituted in water, but after it has regained its fl exibility 
it makes an excellent wrapper for other foods in fried or 
simmered dishes.
 Shimbo-Beitchman is a knowledgeable and talented 
Japanese cooking teacher who ran a cooking school in Tokyo 
for eight years and in London for two; she now teaches 
in New York City. Address: Teacher of Japanese cooking, 
Hiroko’s Kitchen, London, England. Phone: Fax: 44-171-
289-0855.

1679. 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 
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Univ., New Orleans, Louisiana 70118.

1680. Fine Cooking (Newton, Connecticut). 2001. The 
ancient art of making miso, practiced in New England: 
Artisan foods. No. 44. April/May. Back cover.
• Summary: About South River Miso Co. The text briefl y 
tells the company’s history and how they make miso in 
the traditional Japanese way. Four excellent color photos 
show: (1) Christian Elwell stirring steamed grains in a large 
wooden crib. (2) Elwell scraping fi nished koji from wooden 
trays. (3) Elwell blending the koji with cooked soybeans 
by treading them underfoot in a large, rectangular metal 
container. He says its like a message for the beans. While 
treading, he wears two pairs of organic cotton socks and 
plastic foot coverings. (4) Six varieties of South River Miso 
in glass jars stacked to form a triangle: Azuki Bean, Sweet-
Tasting Brown Rice, Three-Year Barley, Special Edition, 
Chick Pea, and Sweet White. At the top of each colorful label 
are the words “Since 1979.”

1681. 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 
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.

1682. Huang, H.T. (Hsing-Tsung). 2001. Recent discoveries 
show that agriculture in China originated in the south in 
about 8,000 BC with rice, not in the north with millet 
(Interview). SoyaScan Notes. July 28. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: We now know much more about the 
domestication of food grains in China than was known 10-15 
years ago. Recent discoveries (starting in the 1970s) show 
that agriculture in China started in southern China in about 
8,000 BC in the central Yangtze valley–in the area around 
today’s Wuhan. The fi rst crop to be cultivated was rice. Rice-
growing communities (and their remains of rice and pottery) 
dating from 5,000 to 6,000 BC have been found at Hangzhou 
Bay at the mouth of the Fuchun River just south of Shanghai 
in Zhejiang province. From southern and central China, 
agriculture spread to the north. Most of key discoveries in 
this area have been made by Chinese archaeologists during 
the last 5-10 years–just as Dr. Huang was fi nishing his book 
on the history of fermentations and food science in China. 
When K.C. Chang read the draft of Dr. Huang’s book, 
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he immediately wrote back and said: “You are too much 
oriented to northern China. South China is now becoming 
much more important.
 Moreover, before the Shang dynasty (ca. 1600 BC), 
north China was warmer and wetter than it is today. The 
Zhouli shows that the rice-growing regions were much 
further north than they are today.
 It used to be thought that the cradle of Chinese 
civilization was in northern China, where the fi rst cultivated 
crop was millet. Most of the current information about these 
discoveries is in Chinese. One book that incorporates some 
of them is The Emergence of Agriculture, by Bruce Smith 
(1995). The best book before that was Crops and Man, 2nd 
ed. by Jack Harlan (1992).
 Southern China is generally considered to be that from 
the Yangtze River basin southward. Just north of this basin 
is a watershed or small range of mountains (Dabie Shan) 
running roughly east-west. North of that is the North China 
Plain and the Yellow River (Huang Ho) valley.
 Writing in China is thought to have developed in the 
north–in the millet-growing area; it was being developed 
by 2,000 BC in the area around Xian. Wheat was not yet an 
important crop in these areas.
 Dr. Huang believes that the fi rst Chinese wine was 
made from rice koji (qu) in southern China. The original 
character for qu had a bamboo radical on top. When the 
nationalists fl ed to Taiwan in the late 1940s, scholars 
continued their studies of Chinese culture. There they found 
that indigenous people / aborigines in Taiwan who grew rice, 
made rice koji by hanging cooked rice in bamboo baskets 
in the air until molds started to grow; then they used that 
immediately to convert more rice into sugar. Yeasts, which 
occur everywhere, soon converted the rice into an alcoholic 
beverage. Address: Goodwin House, 4800 Fillmore Ave., 
Alexandria, Virginia 22311. Phone: 703-824-3652.

1683. 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.

1684. Shurtleff, William; Aoyagi, Akiko. 2001. The book 

of miso: Savory, high-protein seasoning. 2nd ed. Revised. 
Berkeley, California: Ten Speed Press. 278 p. Illust. by 
Akiko Aoyagi Shurtleff. Index. Aug. 28 cm. [223 ref]
• Summary: This revision has completely new front and 
back covers, designed and illustrated by Akiko. It contains 
a completely new “Appendix D–Miso Manufacturers in the 
West” (p. 255, updated to 10 May 2001). The page “About 
the Authors” (autobiographical) has been updated, and the 
original photographs have been replaced with more recent 
ones–refl ecting the fact that Bill and Akiko separated in Nov. 
1993 and their marriage ended in May 1995.
 The last page, “Soyfoods Center,” has been updated.
 The inside back cover has been updated, and now 
includes current information about: (1) Miso Production, a 
book published by Soyfoods Center about how to start and 
run a company making miso on any of various scales and 
budgets. (2) Miso and Soybean Chiang: Bibliography and 
Sourcebook, published by Soyfoods Center. (3) SoyaScan, 
the unique computerized database produced by Soyfoods 
Center. This database now contains more than 62,000 
records from 1100 B.C. to the present, and more than 76% 
of all records have a summary / abstract averaging 146 
words in length. A description of the four different types of 
records (published documents, commercial soy products, 
original interviews and overviews, and unpublished archival 
documents), and the number of each type, is given.
 The title page, copyright page, and table of contents 
have been redesigned and updated to give the book a much 
more contemporary look. Other small changes have been 
made throughout the book. Still contains 130 vegetarian 
recipes–both western and Indonesian.
 Ten Speed Press gave this book a new ISBN: 1-58008-
336-6. Yet despite the many changes described above, the 
authors preferred not to have this called a “new edition” or 
“revised edition.” Address: Soyfoods Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 925-283-2991.

1685. 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 
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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 
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 
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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.

1686. Chiou, R.Y.; Cheng, S.L. 2001. Isofl avone 
transformation during soybean koji preparation and 
subsequent miso fermentation supplemented with ethanol 
and NaCl. J. of Agricultural and Food Chemistry 49:3656-
60. *

1687. Kiuchi, Kan. 2001. Miso and natto. Food Culture 
(Kikkoman Inst. for International Food Culture, Noda, 
Japan) No. 3. p. 7-10. http://kiifc.kikkoman.co.jp. [6 ref. 
Eng]
• Summary: This article makes several statements that, to 
us, seem very surprising: (1) “Both miso (soybean paste) 
and natto (fermented soybeans) are said to have originated 
in China, but once introduced into Japan they inspired the 
development of a variety of unique local soybean based 
products” (p. 7).
 Note 1. We believe that itohiki-natto, whose main 
fermentation organism is Bacillus subtilis and which is 
unsalted, originated in Japan, and that douchi (fermented 
black soybeans), whose main fermentation organism is a 
mold and which is salted, originated in China, long before 
itohiki-natto is thought to have originated in Japan.
 (2) “Whole soybeans are used to make natto, and 
because only a single variety of natto mold is used in the 
fermentation process, the beans retain the original shape” (p. 
7).
 Note 2. Natto (i.e., itohiki-natto) is not made with a 
mold; it is made with a bacterium.
 (3) Natto is thought to have originated in China’s 
Yunnan province, although legend has it that itohiki-natto 
(hereinafter simply called “natto”) was invented by accident 
in Japan’s Tohoku region in the eleventh century when boiled 
beans that were going bad were eaten and found to be rather 
tasty.
 “The two main varieties of natto are itohiki-natto and 
shiokara-natto, which is also known as tera-natto and 
includes daitokuji-natto from Kyoto and hama-natto from 
Hamamatsu. A bean koji is made using koji mold” (p. 9).
 Note 3. We believe that the statement “Natto is thought 
to have originated in China’s Yunnan province,...” is very 
confusing, and that confusion is based on the fact that in 
Japanese, two completely different and unrelated fermented 

soyfoods are both referred to as “natto.” We would say 
instead: Natto (i.e., itohiki-natto) originated in Japan and 
douchi (called shiokara-natto in Japan) originated in China. 
Address: Ph.D., Prof., Dep. of Food Science and Nutrition, 
Kyoritsu Women’s Univ., Japan.

1688. Hepinstall, Hi So Shin. 2001. Growing up in a Korean 
kitchen: A cookbook. Berkeley, California: Ten Speed Press. 
254 p. Illust. Index. 26 cm.
• Summary: The best book seen to date for information 
and recipes on soyfoods in Korea. The author grew 
up in Cheongju, South Korea, in her ancestral home. 
Families made sauces in earthenware crocks (p. 7). A 
list of ingredients with descriptions includes: Bean curd 
(Tubu [tofu]). Beans, dried (K’ong, incl. yellow and black 
soybeans, mung beans and red [azuki] beans). Koch’ujang 
(Korean hot red pepper paste [with soybeans]). Kudzu 
(Ch’ik). Meju (Korean fermented soybean paste block 
[soybean koji]). Piji (Bean curd dregs [okara]). Red 
bean paste (P’at komul). Soy sauce (Kanjang). Soybean 
powder (K’ong karu; a yellow powder sold in 1-lb plastic 
bags). Soybean sprouts (K’ong namul). Toenjang (Korean 
fermented soybean paste).
 Essential sauces and pastes: Recipe for: “Homemade soy 
sauce and fermented soybean paste: Kanjang and toenjang.” 
It makes 10 gallons and takes about 2 months to prepare. 
Unusual ingredients include: 3 pieces oak wood charcoal, 
1 gallon white grain syrup (choch’ung), 10 toasted jujubes, 
and 5 dried hot red peppers. For about 60 days, let the 
crock stand in the open without a lid; cover when it rains. 
At the end of 60 days the mash is fi ltered through a bamboo 
basket lined with a fi ne-mesh cloth into a crock to yield two 
products: The fermented soybean paste (toenjang) remains 
in the strainer, whereas the soy sauce fi lters through into the 
crock. Store the paste in a sterilized crock; sprinkle a thin 
layer of coarse salt on top. “Pour the soy sauce liquid into a 
caldron, bring to a boil, and allow to simmer over low heat 
until it is reduced to one-third of its original volume.” Adjust 
saltiness. The paste and the sauce or now ready to be aged, 
but we are not told for how long.
 Soy sauce at this stage (unaged) is called ch’ongjang 
(clear soy sauce) or Choson kanjang (Korean soy sauce). A 
plain and somewhat salty brown sauce, it is used mostly in 
base seasonings and clear soups. To make chin kanjang, a 
superior thin, syrupy, jet-black soy sauce, similar to the dark 
soy sauce sold in today’s markets, submerge a large-mesh 
cloth pouch containing black soybeans, p’yogo mushrooms, 
and strips of kelp (Miyok) in the clear, unaged soy sauce 
and simmer over low heat for about an hour. The longer it 
is aged, the mellower it becomes, and the more intense the 
fl avor.
 Homemade hot red pepper paste (Koch’ujang, with 
1 cup fi ne meju powder and ½ cup soy sauce). Instant 
fermented soybean paste (Makjang; uses 5 cups powdered 
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meju and takes 10 days to mature). Vinegar soy sauce 
(Ch’o kanjang). T’ang soybean paste (T’anggukjang; “the 
best tasting soybean paste among all toenjang). Fermented 
soybean paste with garlic and bean curd (Ssamjang; 
“Probably the tastiest soybean paste made in the Korean 
kitchen,” p. 32).
 Main dishes: Five grain rice (Ogkpap or Chapgokbap, 
with ½ cup dried black soybeans, p. 41. Koreans traditionally 
eat this dish on the 15th day of the 1st month of the lunar 
year). Soybean sprouts with steamed rice (K’ongnamulbap, 
p. 44). Ceremonial soup (T’ang, with medium fi rm tofu, p. 
62). Seaweed soup (Miyokguk, with tofu, p. 65). Kimchi 
soup (Kimchiguk, with tofu and soybean sprouts, p. 67). 
Soybean porridge (K’ongjuk, with 1 cup soybean powder, 
p. 78). Noodles in chilled soybean milk (K’ong kuksu, with 
1 quart soy milk, p. 86). Stuffed dumplings (Mandu, with 
medium-fi rm tofu, p. 90-91). Soy sauce kimchi (Chang 
kimchi, p. 103).
 Side dishes: Seasoned soybean sprouts (K’ong namul, 
p. 122, incl. Chilled soybean sprouts, and Soybean sprout 
soup). Sauteed cabbage kimchi with beancurd and pork 
(p. 130). Bean curd and vegetable stew with fermented 
soybean paste (Tubu toenjang tchigae, p. 138). Bean curd 
and vegetable hot pot (p. 152). Soybean pancakes (p. 163). 
Stuffed pan-fried bean curd (p. 167). Stuffed pan-fried 
p’yogo mushrooms (with bean curd, p. 168). Stuffed pan-
fried peppers (with bean curd, p. 169).
 More tofu recipes are on pages 170, 171, 172, 196-
97, 199, 200, 204-05, 217. Many recipes call for kelp, kim 
(laver, nori) or seaweed (see index). Address: Washington, 
DC.

1689. Hsiung, Deh-Ta. 2001. The Chinese kitchen. New 
York, NY: St. Martin’s Press. 240 p. Foreword by Ken Hom. 
Illust. (color). 29 cm. [30 ref]
• Summary:  This book focuses on ingredients and essential 
kitchen tools used in Chinese cooking. For each it gives 
all or most of the following: Name romanized in Mandarin 
Chinese and Chinese characters. A glossy color photo of the 
item. A basic description. Appearance and taste. Method of 
manufacture. Buying and storing. Culinary uses. 1-2 recipes. 
The many color photos are very useful, but the index is hard 
to use
 Soy related: Black bean sauce recipe (p. 33). Soy (soy 
sauce; jiang you, p. 64-67; Recipes are Soy chicken and Soy 
duck. Mushroom soy sauce is a Cantonese specialty. Chili 
soy sauce is sold in small bottles).
 Seasonings section: Oyster sauce (haoyou, p. 79. Soy 
sauce is a typical ingredient).
 Salted black beans (douchi, p. 88-89. “They are very 
popular all over China, especially in rural households in 
the South.” They are also the oldest recorded soy food in 
Chinese history, and the ancestor of soy sauce. Indeed the 
water in which salted black beans has been soaked is often 

used as a substitute for soy sauce by low-income people, to 
save money. To make douchi: Boil black soybeans until soft, 
then soak in water overnight. Steam them for 3 hours the 
next morning. Inoculate them with Aspergillus oryzae mold 
and ferment for 15-21 days. Then cover beans with a brine 
solution and alcohol, and allow to mature for at least six 
months. Then spread them out to dry in the sun. Steam them 
again until soft and spread in the sun to dry. Repeat the last 
step one more time. The product is, at last, ready to use).
 Black bean sauce (chizhiang, p. 90-91. “I have a strong 
suspicion that commercial black bean sauce {liquidized, 
salted black beans seasoned with soy sauce, salt, sugar and 
spice} is a Hong Kong invention concocted mainly for the 
convenience of Westerners. I cannot remember ever seeing 
it in China, nor can I fi nd any mention of its existence in any 
Chinese publication, past or present.” “Commercial black 
bean sauce is less aromatic that the fresh paste one makes 
oneself... Some varieties also include added orange peel, 
ginger, chilies or garlic.” A number of different brands are 
available. The author uses this only for convenience. “One of 
the most popular variations is black bean and garlic sauce.” 
Recipes include: Steamed spareribs with black bean sauce).
 Yellow bean sauce (huang jiang, p. 92-93. “Sometimes 
labeled brown bean sauce or ground bean sauce {mochi 
jiang}, this is the soybean paste made from crushed or 
ground, salted and fermented yellow soybeans, which are 
sweeter and less salty than black beans.” Spices and other 
seasonings can be added to this basic bean sauce giving 
many varieties. In different regions of China, seasonings and 
spices are added in different proportions. Hoi Sin sauce {p. 
94} is one example. Guilin chili sauce {p. 95} and Peking 
Duck sauce {p. 93} are others. To make: Soak soybeans for 
16 hours. Then steam until soft. Ferment beans for about 5 
days, stirring and turning every other day. Blend into beans 
salt, sweet glutinous rice wine, and dark brown sugar. Fill a 
pottery jar with them–not too tightly, nor too loosely. Seal 
opening tightly then let jar stand for 2 days. Turn jar upside 
down in a cool, dry place and ferment beans for 3 more 
months. The beans are now ready to be used as is, or to be 
ground and blended with additional seasonings).
 Hoi Sin Sauce (haixian jiang in Mandarin or hoisin 
jaing in Cantonese, p. 95. This very popular Cantonese 
specialty, also known as “barbecue sauce,” has become 
almost as popular as soy sauce in most households. To make: 
Season yellow soybeans with sugar, vinegar, salt, chili, 
garlic, sesame oil, and red coloring; thicken with fl our and 
water. The author believes that Hoi Sin sauce should not be 
used with Peking Duck).
 Guilin Chili sauce (Guilin lajiao jiang, p. 95. Guilin 
is the capital of Guangxi, located just north of Guangdong 
{Canton}. To make: Mix fermented and salted beans with 
fresh red chilies. Then stir in the lesser ingredients: garlic, 
salt, sugar, and starch. The author’s favorite authentic brand, 
Mount Elephant, is sold in a rustic brown earthenware pot. 
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Recipe: Chicken cubes with chili bean sauce).
 Chu Hou bean paste (chuhou jiang, p. 96. To make: Use 
yellow soybeans, wheat fl our, sugar, lard or vegetable oil, 
and sesame. Recipe: Chu Hou chicken).
 Sweet bean paste (dousha, p. 97. Although there are red 
and black sweet bean pastes, they are both made from red 
beans [azuki beans]. “I discovered this unexpected fact only 
very recently, while researching this book.” To make basic 
red bean paste: Gently boil red [azuki] beans in water until 
soft. Grind to a pulp, then clean and strain them to get rid 
of the hull / skin; fi lter and press. To this basic unsweetened 
paste, mix in crushed rock sugar. For “sweet black bean 
paste, add additional sugar with lard or vegetable oil, then 
heat while stirring until the color turns black. Essence of 
fragrant fl owers, such as roses or sweet-scented osmanthus 
{Osmanthus fragrans; cassia} is usually blended with 
the black paste, which is shiny black. Sweet bean paste is 
widely used as a fi lling for steamed buns {baozi}, cakes 
and other desserts. “In China, sweet black bean paste is far 
more popular than the red variety, and as a child, I always 
preferred the sweeter taste of the former.” Recipe {served in 
most non-Cantonese restaurants}: Red bean paste pancakes).
 Chili bean paste (toban jiang, p. 98. This is 
distinguished from other thick seasonings in that is made 
from broad beans rather than soybeans. The most delicious 
product comes from Pixian County, in the Chengdu Plains 
near Chengdu–the capital of Sichuan province. Recipe: 
Home-style braised bean curd).
 Fermented bean curd (doufu nai, literally “bean-curd 
milk,” p. 102-03. It has often been compared with a strong 
cheese and is defi nitely an acquired taste: “you either love 
it {as does almost everyone in China} or hate it {as does 
almost everyone else}. But everyone loves it when it is 
disguised as a seasoning. Also called jiang doufu. A legend 
of its origin states that two immortals told a street bean-curd 
seller how to make it, starting with molded bean curd. “Since 
the 15th century Fengdu fermented bean curd has held an 
excellent reputation.” Today the two leading brands are The 
Immortals and The Two Immortals. To make it: (1) Make 
bean curd [tofu]. (2) Lay cubes of bean curd on beds of rice 
straw for about 5 days in spring or 7 days in winter. (3) Dry 
the mouldy [moldy] bean curd in the sun, then marinate with 
salt, sorghum spirit and spices. Mature in brine in sealed 
earthenware urns for at least 6 months. The two basic types 
are red and white. The red type, which has the milder fl avor 
of the two, has ground red rice added to it instead of spice. 
In China, it is most widely consumed for breakfast with rice 
congee. Recipes: Pork chops with red fermented bean curd. 
Sichuan-style fried green beans).
 Vegetables section: Soybean sprouts (Huang douya, 
Glycine hispida, p. 150-51. Soybean sprouts are much more 
widely used in China than mung bean sprouts. For how to 
grow at home, see p. 148. Soybean sprouts are almost twice 
as large as mung bean sprouts both in length and diameter. 

Soybean sprouts are the main ingredient in Vegetarian stock 
{p. 71}. Neither soybeans nor their sprouts should ever be 
eaten raw. Recipes: Soybean sprouts salad {with parboiled 
soybeans}. Assorted vegetable soup).
 Note. This is the earliest English-language document 
seen (Jan. 2013) that uses the term “Huang douya” 
(regardless of capitalization) to refer to soy sprouts.
 Under Lotus root (p. 144) is a recipe for Braised pork 
with lotus root that calls for “dried bean curd sticks.”
 Under Ginkgo nut (p. 167) is a recipe for Vegetarian 
casserole (A slightly simplifi ed version of Buddha’s Delight, 
p. 193) that calls for “3 8 inch long pieces (1 oz.) dried bean 
curd sticks, soaked.”
 Note 1. This is the earliest English-language document 
seen (June 2011) that uses the term “dried bean curd skin 
sticks” to refer to dried yuba sticks. The recipe intends to call 
for “Three 8-inch long dried bean curd sticks.” Later, we are 
instructed to “Cut the bean curd sticks into short sections,...”
 Preserved and processed foods section: Pickles (Jiang 
cai, p. 185, are vegetables pickled in soy sauce-based 
hydrolysate).
 Bean curd (tofu, doufu, p. 196-99. Bean curd was 
invented in China “and is regarded as the country’s national 
dish...” Proof exists that bean curd, made from soybeans, was 
sold in markets during the Tang dynasty {618-907}. Until 
the 17th century, bean curd was eaten exclusively by the 
poor until Kung Xi {1662-1722}, a Qing dynasty emperor, 
“discovered it while visiting Suzhou in Jiangsu province 
when he ventured out incognito to mingle with the people in 
the streets. When he returned to Peking, the Emperor ordered 
the chefs of the Palace kitchen to produce bean curd dishes. 
Overnight, humble bean curd became nobleman’s fare and 
is now popular worldwide.” It is off-white in color. Under 
“Medicinal uses: The nutritional benefi ts of bean curd cannot 
be exaggerated.” Free of cholesterol, it is ideal for combating 
heart disease and high blood pressure. It is also extremely 
easy to digest, so it is very good for infants, the elderly and 
invalids. Recipe: Sichuan spicy bean curd {Ma po doufu}. 
Fish and bean curd casserole. Stir-fried shrimp with bean 
curd. Stuffed bean curd {Popular in Canton and with the 
Hakka people}).
 Deep-fried bean curd (youzha doufu, p. 200. Sold in 
the form of small cubes, large squares, or triangles. Used in 
soups, stews, casseroles, braised dishes or stuffed triangles).
 Pressed bean curd (doufu-gan, p. 201. After being 
pressed it is typically seasoned with soy sauce and a little 
fi ve-spice, or star anise, or cinnamon).
 Dried bean curd skins (fuzhu, fupi, p. 202-03. One 
kind is a thin fl at sheet; the other is rolled into a stick. The 
sticks require much more soaking before use–several hours 
or overnight. Recipes: Bean curd skin and asparagus soup. 
Vegetarian bean curd skin roll).
 Tofu (in recipes only): p. 75, 139, 189.
 Non-soy: Gluten (p. 34). Cooking oils (p. 58; soy oil is 
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not mentioned). Sesame seed oil (p. 60). Sesame paste (p. 
61). Peanut (p. 164-65).
 Note 2. This book was fi rst published in Great Britain in 
1999 by Kyle Cathie Limited. This is the fi rst U.S. edition. 
Address: Author and chef, London.

1690. Hsiung, Deh-Ta; Simonds, Nina. 2001. Food of China. 
Sydney, NSW, Australia: Bay Books, an imprint of Murdoch 
Books Pty Ltd. 296 p. Illust. (color photos by Jason Lowe). 
Index. 31 cm. [25 ref]
• Summary: A gorgeous book with many fi ne color photos 
on glossy paper. One section titled “Tofu” (p. 184-91) 
has recipes for: Braised tofu with Chinese mushrooms. 
Fermented tofu with Asian greens. Ma Po tofu (“A 
quintessential Sichuanese dish). Braised tofu. Soft tofu with 
chilli and spring onion.
 The next section, titled “Soy” (p. 192-95) discusses: 
Introduction. Soy sauce. Tofu. Tofu products: Fermented 
tofu, mouldy tofu, tofu skin [yuba]. Recipes: Northern-
style tofu. Stuffed tofu. Stir-fried tofu in yellow bean sauce. 
Braised gluten. Mock duck (made with gluten). Buddha’s 
delight (vegetarian, with gluten and tofu). Bean sprouts 
stir-fry (“Bean sprouts can mean either soya bean sprouts 
or mung bean sprouts and both are used in this recipe. Soya 
bean sprouts are slightly bigger and more robust for cooking, 
as well as being more commonly found in China”).
 Fermented tofu is mentioned on pages 9, 164 (1 
tablespoon red fermented tofu), 167, 193. More soy recipes: 
Tofu rolls (with yuba. An alternative to spring rolls, often 
served as dim sum, p. 35). Salted soya bean pods ([green 
vegetable soybeans], p. 53). Tofu and spinach soup (p. 60). 
Hot-and-sour soup (with tofu, p. 68). Steamed mussels with 
black bean sauce (p. 76). Clams in yellow bean sauce (p. 
76). Scallops with black bean sauce (p. 114). Soy chicken 
(with dark soy sauce, p. 140). Shanghai soy duck (similar 
to Cantonese soy chicken, with light soy sauce and dark soy 
sauce, p. 148). Beef with capsicum and black bean sauce 
(p. 172). Stuffed bitter melon in black bean sauce (p. 219). 
Chinese broccoli with soy sauce (p. 220). Soy and vinegar 
dipping sauce (p. 282). Soy, vinegar and chilli dipping sauce 
(p. 282). Soy, chilli and sesame dipping sauce (p. 282).
 Contains a good glossary of Chinese food and cooking 
(p. 288-91) which includes entries for: Bean sprouts (incl. 
soya bean sprouts). Chilli bean paste: Substitute Hot or 
Sichuan bean pastes. Fermented tofu, which is sometimes 
called “preserved tofu or tofu cheese and is used as a 
condiment or fl avoring.” Hoisin sauce. Master sauce (incl. 
soy sauce). Salted, fermented black beans. Soy sauce. Soya 
beans (fresh, “cooked in their fuzzy pods and served as a 
snack.” Or dried, yellow or black). Tofu (called doufu in 
China). Tofu puffs (“Deep-fried squares of tofu, crispy on 
the outside and spongy in the middle.” Can be frozen). Tofu 
skins [yuba]. Yellow bean sauce (It is actually brown in 
color).

 Photos show: Kung Wo Bean Curd factory in Hong 
Kong. A soy sauce factory and its canned “Premium Soy 
Sauce.”

1691. Ishige, Naomichi. 2001. The spread of soy sauce 
[and miso]. In: N. Ishige. 2001. The History and Culture of 
Japanese Food. London, New York, Bahrain: Kegan Paul. x 
+ 273 p. See p. 113-17. [59 ref. Eng]
• Summary: Soy sauce and miso are both made by mixing 
soybeans and miso with a fermenting agent named koji 
(see Section 2.4, p. 32-35). Prototypes of these fermented 
soyfoods were probably developed in China during the 
Han dynasty (c. 200 BCE to CE 200). The earliest record 
of their use in Japan appears in the Taihô Code of 701. The 
fermented soyfoods mentioned in those laws are: (1) Miso. 
(2) Kuki, which was similar to today’s Daitokuji Natto and 
Hamanatto, in which the beans retain their shape and solidity 
in the fi nal product. (3) Hishio, “a semi-liquid paste or gruel 
fermented from a mixture of soybean, grains, and sake.”
 At least 90% of the miso consumed in Japanese 
households today is used in miso soup, which most people 
consume once a day. Miso soup is known to have existed 
as early as the 10th century, when it was mentioned in the 
Engi Shiki. However “during medieval times it was not part 
of the meals of the common people. This may have been 
because miso was considered a luxury and hence not made in 
quantities suffi cient for daily cooking. Instead small amounts 
were typically consumed by eating a side dish of miso or 
of vegetables pickled with miso.” Small amounts were also 
used as a fl avoring. Regional varieties began to develop. 
In order to improve the appearance of food or to impart a 
lighter fl avor, “miso and water (or a cooked mixture of miso 
and water) would be placed in a cloth bag and the liquid that 
trickled out would be collected. This refi ned miso solution 
was used in preparing elegant meals for the upper class, and 
later was replaced by soy sauce.”
 As noted above, the prototype of soy sauce was hishio, 
a semi-liquid fl avoring, which was probably used in Japan as 
early as the 8th century (Fukuo 1979). Yet it “was probably 
too expensive to come into general use, for it is harder to 
make than miso and has a more refi ned fl avour.”
 Soy sauce (shoyu) is mentioned in several 16th century 
documents. By the 2nd half of this century shoyu factories 
had been established in the Osaka-Kyoto (Kansai) area, 
“and some trading ships were used exclusively to distribute 
the product to other regions. It was as a factory-made 
product that soy sauce became popular, initially coming 
into use at daily meals among the townspeople whose lives 
depended upon the commodity economy.” As Edo (today’s 
Tokyo) grew into a major city, its residents consumed large 
quantities of soy sauce made in the Osaka-Kyoto (Kansai) 
area.
 Then in the late 1600s, “soy sauce aimed at the Edo 
market began to be made locally, in the districts that are now 
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called Chôshi and Noda in Chiba Prefecture.” In contrast to 
the lighter-colored and saltier Kansai product (usukuchi), the 
plants around Edo / Tokyo used a larger proportion of wheat 
to make a rich, fragrant soy sauce called koikuchi. This 
suited the townspeople of Edo well and by the late 1700s, it 
had taken over the metropolitan market.
 In the cities, by the 1700s, “soy sauce had become the 
principal seasoning for food and miso had come to be used 
almost exclusively for soup. But in remote rural districts, 
miso remained in use as a seasoning for daily meals until 
the early 20th century, while soy sauce, purchased in small 
quantities from local factories, was eaten [consumed] only 
at festival meals or when serving special guests. Many farm 
families made their own miso until the 1950s, whereas those 
families that made only soy sauce were always a rarity.
 “Nothing is wasted in making miso, because all of the 
ingredients are turned into the paste which is eaten. Making 
soy sauce not only involves more work but also leaves a 
substantial amount of inedible lees after the liquid is strained 
[and the lees pressed]. The lower rate of yield from the raw 
materials made soy sauce a luxury item which the peasantry 
could not easily produce at home, and so miso remained the 
everyday seasoning among the rural population. What soy 
sauce was used was factory made. Besides the local sake 
brewery, every area had a small soy sauce brewery until the 
early 20th century, when major fi rms with large factories and 
national distribution networks created an oligopoly market 
for soy sauce and it came into regular use even in poor rural 
households. Thus the main fl avouring of Japanese cooking 
shifted from miso to soy sauce over a period of more than 
two centuries, as urban taste gradually diffused through the 
countryside.”
 “Direct use of salt is much less common in Japan than 
in the West, for much salt is ingested indirectly from soy 
sauce and miso. A 1980 survey by the Ministry of Health 
and Welfare determined that soy sauce and miso supplied 
27% and 16% respectively of the average daily salt intake, 
while salt sprinkled on food in the kitchen or at the table 
accounted for only 13%. In addition to saltiness, of course, 
soy sauce and miso add other fl avour and fragrance to food. 
Their tastiness results notably from their high content of 
glutamic acid (discussed in Chapter 2) and their complex 
fl avour structures contain tart and sweet elements as well as 
alcohol.”
 “Soy sauce, being a liquid, is easier to use than 
miso.” Its greater convenience and wider range of use are 
key factors in its growth in popularity, which was “also 
connected with a change in the style of easting raw fi sh” 
(namasu or sashimi). “Sashimi now means fi sh that has been 
sliced and arranged on a plate and served with a smaller plate 
of soy sauce,... With this style, skill at cutting and arranging 
the slices in a pleasing becomes a point of pride with the 
chef. Besides sashimi, such popular and internationally 
known dishes as sushi (nigiri-zushi), tempura and teriyaki, 

which all developed during the Edo period [1600-1867], are 
also meant to be eaten with soy sauce.”
 The “cooks of the Edo period were not very eager to 
develop new tastes. Their culinary ideal was... rather to 
present the natural taste of the food itself in as pure a way as 
possible.” Soy sauce helped them fulfi ll this ideal. “Cooking 
which concentrates on avoiding creativity and complexity 
in taste, and which seeks to select the fi nest ingredients and 
to slice and serve them with the most beautiful technique, is 
what developed among the chefs of the high-class restaurants 
during the Edo period.” Address: National Museum of 
Ethnology, Osaka, Japan.

1692. Lee, Cherl-Ho. 2001. Fermentation technology in 
Korea. Seoul, Korea: Korea University Press. iii + 330 p. 
Illust. Index. 26 cm. [Eng]
• Summary: Korea has a long history of eating fermented 
soyfoods. Early documents indicate that the cultivation of 
soybeans originated in Manchuria, which was part of Korea 
in ancient times.
 Contents: 1. Evolution of Korean Dietary Culture. 2. 
Primitive Pottery Age (B.C. 8000 to about 3000)–the era of 
fermentation experiments. 3. History of Cereal Fermentation 
Technology. 4. Korea, the land of soybean fermentation: the 
origin of soybean as food, history of soybean fermentation, 
meju preparation–the fermentation starter, Korean soysauce 
[kanjang, made at home] vs. Japanese soysauce [shoyu, made 
industrially], chongkukjang: a fermented soybean paste as an 
instant military paste of the old days, kochujang: a wonderful 
harmony of hot, sweet, meaty and salty tastes.
 5. Effect of soybean fermentation on the protein quality. 
6. Kimchi, Korean fermented vegetable food. 7. Fish 
fermentation technology. 8. Lactic acid fermented foods 
and their benefi t in Asia. 9. Present status and prospect of 
Korean fermentation industry. Appendix: Collection of 
research paper abstracts in Korea–I. Alcoholic fermentation. 
II. Soybean fermentation. III. Kimchi fermentation. IV. Fish 
Fermentation. V. Other fermentations. Authors index.
 Page 79. The earliest known document that 
mentions kochujang (fermented red pepper paste) is the 
Chungbosanlimkyungje written by Chung-Im in 1765. It 
describes several varieties of fermented soybean products 
including jeupjang and chongkukjang besides kochujang and 
their processing methods practiced in Korea at that time. date 
from the 2nd half of the 17th century.
 Shell mounds along the coastline of the Korean 
Peninsula and the Japanese archipelago show that the 
dietary habits of the people changed from less hunting and 
more gathering at the beginning of the Holocene period (ca. 
10,000 BCE) as the dwellings moved to the coastline.
 Interestingly the increased consumption of marine 
products coincided with the invention of primitive pottery. 
Around the late Paleolithic, by 6000 BCE, the use of 
Jeulmun (Korean) or Jomon (Japanese) pottery has spread 
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over the Korean Peninsula and the Japanese Archipelago. 
Archaeologists call this period the Jeulmun period in the 
Korean Peninsula and the Jomon period in the Japanese 
archipelago (from ca. 8000 BCE). Agriculture had not yet 
begun.
 Page 6: Table 1-1 “Chronology of early Korean culture” 
includes the following:
 ca. 2,333-108 B.C. Traditional date of the founding of 
the Kingdom of Chosum by Tangun.
 ca. 1,200 B.C. Beginning of the Bronze Age, black 
pottery, Megalithic culture, dolmens, menhirs, agricultural 
tools.
 ca. 1,122 B.C. The establishment of Kija Chosun.
 ca. 800-700 B.C. The rise of the Chin state and the Han 
tribes in the south [of Korea].
 ca. 500 B.C. The beginning of the Iron Age.
 ca. 194 B.C. The rise of Wiman Chosun in the north and 
the three federations of the Han tribes in the south.
 109-108 B.C. Invasion of Korea by the Han dynasty of 
China, the fall of Wiman Chosun.
 57 B.C. to 699 A.D. The Three Kingdoms period.
 57 B.C. The founding of the state of Saro (later Silla).
 ca. 37 B.C. The emergence of Koguryo.
 ca. 18 B.C. The emergence of Paekche.
 372 A.D. Offi cial adoption of Buddhism and the 
establishment of a school of Confucian studies in Koguryo
 384 A.D. Offi cial adoption of Buddhism in Paekche.
 527 Offi cial adoption of Buddhism in Silla.
 663 The destruction of Paekche by Silla.
 668 The destruction of Koguryo by Silla.
 668-918 Unifi ed Korea of Silla.
 About the author (inside front dust jacket): Cherl-
Ho Lee earned his PhD in Food Science at the Royal 
Veterinary and Agricultural University, Denmark. He was 
a postdoctorate research associate at the Massachusetts 
Institute of Technology in the USA. His previous works 
include:
 1. Extrusion Technology I and I (1987, 1988, in Korean).
 2. Fish Fermentation Technology (UNU Press, 1993).
 3. Lactic Acid Fermentation of Non-dairy Food and 
Beverages (1994, in Korean).
 4. Food Evaluation and Quality Control (1999, in 
Korean).
 5. Introduction to Korean Food Science (Korea 
University Press, 2003). Address: Prof. of Food Engineering, 
Graduate School of Biotechnology, CAFST, Korea Univ., 
Seoul, 136-701, Korea.

1693. 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 
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 
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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.

1694. Jeon, Min-Sun; Sohn, K.H.; Chae, S.H.; Park, H.K.; 
Jeon, H.J. 2002. [Color characteristics of Korean traditional 
soy sauces prepared under different processing conditions]. 
J. of the Korean Society of Food Science and Nutrition 
31(1):32-38. Feb. 10. [28 ref. Kor; eng]
• Summary: “The characteristics of brown color of Korean 
traditional soy sauces under different processing conditions 
were investigated in this research. As for meju type, 
traditional and modifi ed mejus were used. The samples were 
produced from four levels of aging time, 0 day, 60 days, 120 
days and 180 days in both clay jar and glass jar.” Address: 
1. Dep. of Food and Nutrition, Yonsei Univ., Seoul 120-749, 
Korea.

1695. Stanchich, Lino. 2002. Work with Noboru Muramoto 
sensei making miso and natural salt in California (Interview). 
SoyaScan Notes. Sept. 11. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Lino was a business partner with Muramoto 
sensei, fi rst at the Herb-T Company on 11th St. in San 
Francisco, and later at Great Life Co. in Escondido, 
California–where they imported sun-dried crude / unrefi ned 
salt from Mexico, cleaned it by boiling, washing, and 
fi ltering (to remove the pollutants found in sea water), then 
sold it as different varieties of natural salt and also used 
the salt to make many different kinds of miso, which they 
sold commercially. Muramoto moved from Glen Ellen, 
California, south to Escondido to do research on salt. Lino 
thinks he moved in about 1980 or 1981. They always lost 
money on the salt, since it took so much time to remove 
the pollutants. So they tried to make up for those losses by 
selling miso. Lino and his wife, Jane, were with Muramoto 
in Escondido from August 1983 to 1985. Lino helped. Lino 
was never in Glen Ellen. Muramoto stayed in the USA 
legally in terms of immigration.
 The various types of miso and Lino’s best guess as to 
the date of introduction is as follows: Chick Pea Miso (fall 
1983). Barley miso (1984). Peanut Miso (1984). Green pea 
miso (1984). Three-year Hatcho miso (1985). They also sold 
tamari collected from various types of miso, and they made 
tamari as a separate product.
 As far as Lino knows, Muramoto was the fi rst person 
to make and sell chick pea miso in the USA. It was a sweet 
miso that fermented for about one year. The koji was always 
made with rice; sometimes soybeans were used with the 
chick peas and koji, whereas at other times no soybeans were 
used. He sold hundreds of pounds of Chick Pea Miso in 1-lb 
plastic bags, mostly by mail order, but also through a few 
natural foods stores–in San Francisco (California), Boston 
(Massachusetts), and Florida. Muramoto was in charge of 
food production (he had a few assistants) and Lino was in 
charge of sales.
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 Lino was born on the border between Italy and Croatia 
near Trieste; his fi rst name is Italian and his surname 
Croatian. Address: 101 Willow Lake Dr., Asheville, North 
Carolina 28805. Phone: 828-299-8657.

1696. Tadano, Mary; Tadano, Michiko. 2002. History of 
Showa Shoyu Brewing Co. (Interview). SoyaScan Notes. 
Sept. 17. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: The Tadano family has a long history as farmers 
in the Glendale area. A history of Glendale, Arizona says 
that Takeshi Tadano, head of the Tadano family in Glendale, 
arrived in 1907; however Michiko is quite sure that he 
arrived several years after that, and she is sure that he was in 
Glendale–a little horse and buggy town–in 1913.
 Takeshi was born in about 1873 in Japan, in Wakuya, 
Miyagi prefecture. He fought with the Japanese army in the 
Sino-Japanese War (1894-1895) and won some medals. He 
and his fi rst wife had a family of two boys and two girls, 
all born in Wakuya, Japan. The boys were: Tadashi (born 
15 March 1907, the eldest, who married Michiko, who is 
now age 90 but very clear of mind) and Takeo (born 7 June 
1909). After his youngest daughter was born in about 1912 
in Japan, Takeshi moved to the United States with his wife 
and two sons, settling in Glendale, Arizona, where they 
began farming. They had a third son named George born 3 
July 1919, but, tragically, when he was about 8 months old, 
the mother passed away in the huge epidemic of Spanish 
Infl uenza–leaving the eldest son, Tadashi, to care for their 
baby. Takeshi later remarried to a woman whose given name 
was Yaeno (her surname has been forgotten). The couple 
had two more children, John Tadano (born “Takejiro John 
Tadano,” 18 Sept. 1923) and Joe Tadano (born “Takeji Joe 
Tadano,” 27 April 1925), both born in Phoenix.
 However it was diffi cult to make a living in farming, a 
part because of anti-Japanese sentiments in the 1920s and 
acts of anti-Japanese terrorism in 1934-35–which affected 
the Tadano family directly (see below). Therefore, in the 
late 1930s, Takeshi decided to start a business making shoyu 
(fermented Japanese-style soy sauce) in Glendale. There was 
a shortage of shoyu in the USA at the time and most of it 
was imported from Japan, with a small amount coming from 
Hawaii. Leaving his farm under the supervision of his two 
grown sons, in about mid-1940 he returned to Japan, learned 
how to make shoyu from a large shoyu manufacturing 
company (nobody remembers where), then after about one 
year, returned to the United States in about September 1941, 
on the last Japanese ship allowed to reach the United States 
before the Japanese attack on Pearl Harbor.
 Arriving in Glendale that fall, he immediately set to 
work constructing a large wooden building on his farm in 
which to make shoyu. The wooden vats were commercially 
made, about 5 feet high and 6 feet in diameter. The fi nished 
moromi was pressed out of bags using a hand-turned 

screw press. It is not clear where they got this specialized 
equipment. Then Takeshi taught two of his sons, Takeo 
and George, how to make shoyu. At the shoyu factory on 
Glendale Ave., the koji was made in the traditional Japanese 
way, in fl at wooden boxes place in a warm incubation room 
with controlled humidity.
 The attack on Pearl Harbor took place on 7 Dec. 1941. 
The next day some FBI agents came to Takeshi’s house 
at night to get him; they believed he was a Japanese spy. 
Several days before Takeshi had had a heart attack; his 
doctor told him to stay in bed for 6 weeks and not to be 
moved. Since neither Takeshi nor the boys spoke much 
English, Michiko told the FBI agents what the doctor 
had said and gave them the doctor’s name and phone 
number in case they wanted to verify her story. The FBI 
left Takeshi alone for 6 weeks, then they came and took 
him in an ambulance to the internment camp at Lordsburg, 
New Mexico. George accompanied his dad as far as El 
Paso. Takeo, the second son, had come to the USA on a 
business visa but was found farming, so he was also taken 
to the Phoenix jail for 2 months and then to the Lordsburg 
internment camp.
 On 19 Feb. 1942 Executive Order No. 9066 was signed; 
as a result, more than 110,000 Japanese Americans and 
Japanese nationals living in the western USA were soon sent 
to internment camps.
 Shoyu that had been made by a handful of Japanese 
factories in the western United States was no longer 
available.
 The city of Phoenix and its environs (including today’s 
suburb of Glendale, located on Grand Ave. about 7 miles 
northwest of Phoenix city center) was divided down 
the center diagonally by Grand Avenue, which ran from 
northwest to southeast. Those Japanese-Americans living 
on the west side were mostly sent to camps, whereas those 
living on the east side (such as the Tadanos) were not sent to 
the camps; many keep farming–but were not allowed to enter 
“off limits” areas such as Phoenix. Therefore these farmers 
were not allowed to take their products to market, so they 
had to hire a Caucasian to do that for them.
 Tadashi (Michiko’s husband) and John were permitted 
to stay at home and farm–to feed their wives and relatives. 
Since George was born in the USA and was therefore a U.S. 
citizen, he had no problems–even though he was educated 
in Japan. At the time of Pearl Harbor, John was age 18 and 
a senior at Glendale High School. For the next two years he 
went to Phoenix Junior College.
 After the Japanese attacked Pearl Harbor, all imports 
foods and condiments (including shoyu) from Japan to the 
USA came to an abrupt stop. But by now Takeo and George 
were making shoyu in the barn on the family farm–located 
on Lateral 15 at the time, and since renamed 35th Ave. 
Initially, only the family used this soy sauce, but soon they 
bottled it in gallon bottles and shared it with other Japanese 
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families in the area, and after a while they began to sell to 
friends for a low price. News of the new source of shoyu 
spread by word of mouth, and soon many Japanese were 
coming to the Tadano farm to buy a gallon bottle of shoyu.
 In about Sept. 1943 Takeshi, the head of the Tadano 
family in Glendale, was allowed to leave the internment 
camp in New Mexico and return to his family farm because 
he was very ill and they thought he would not survive; 
family members drove to New Mexico (via back roads) and 
brought him home. But with good care and the food he liked, 
he recovered. Before long, he was working to expand the 
shoyu company.
 So Takeshi and his son, John (who had been born in 
America, was an American citizen, spoke fl uent English, and 
decided to leave junior college to focus on business) began 
to expand the company. First they registered the company 
as the Showa Shoyu Brewing Corp., with John as president. 
They also registered the Marusho brand for their shoyu and 
had labels printed.
 Then, as their business thrived and expanded, they 
fi nally had to move to a new location. They rented part of 
the red brick sugar beet factory at 1150 East Glendale Ave. 
(which is now located at 51st Ave. and Glendale Ave.; the 
streets have been renamed) in Glendale, converted it into a 
shoyu factory, and moved much of the equipment out of the 
wooden building on the farm into the new space. They also 
bought new, much larger, wooden vats, about 10 feet high 
and 10 feet in diameter. [Note: This was probably in about 
July 1945. See Soybean Digest, Aug. 1945, p. 22]. John’s 
name was on all the offi cial documents. First George, then 
Takeo (who returned from the internment camp in 1944) 
was in charge of making the shoyu and koji, John was the 
salesman, and their father Takeshi (who was not as strong as 
formerly) oversaw the business. Takeshi died of a stroke in 
on 1 July 1949.
 This was a fermented Japanese-style shoyu, made with 
roughly equal parts soybeans and wheat. The soybeans were 
cooked in a large metal cooker; it is not clear whether they 
were pressure cooked or not. Moromi mash was fermented in 
huge wooden vats (about 10 feet tall) for roughly 2 weeks in 
a temperature controlled room; it was mixed manually using 
a special stirring pole. The resultant mash was placed in 
canvas bags and the shoyu pressed out. It is not known what 
type of pressing equipment was used. The shoyu was sold 
only in bottles, either 1 liter or 1 gallon in size. Soon John set 
up a sales offi ce in Denver, Colorado. There, in 1943, he met 
Lucy Taguchi, and they became close. Lucy helped distribute 
his shoyu, and her father, who ran a Japanese grocery 
company, became a regular customer. When their romance 
broke up, John married Lucy’s sister, Mary, in July 1945. She 
was a medical technician in Denver. Their fi rst home was on 
35th Ave. in Phoenix.
 John later set up an offi ce in Los Angeles, California. 
He sold a large amount of his shoyu to Modern Foods, a 

Japanese food distribution and trading company in Los 
Angeles. John also distributed his soy sauce as far east as 
New York; he often traveled to New York and Chicago 
(Illinois). Mary believes that John’s Marusho Shoyu was 
the only authentic, fermented Japanese soy sauce sold in 
the USA during World War II. At one time Best Foods Co. 
wanted to buy John’s recipe and distribution network.
 When the shoyu company was doing well, John started 
a parallel career in the nursery business. But he spent more 
than he made and before long the shoyu company had to 
declare bankruptcy. Part of the reason was increased post-
war competition from imported shoyu, especially from 
Yamasa shoyu, which started coming into the USA from 
Hawaii, and Kikkoman shoyu from Japan. John changed 
careers at that time. Mary and Michiko each has a bottle of 
Marusho Shoyu with a label still on it.
 Note: According to the book Glendale–Century of 
Diversity: An Illustrated History, by Dean Smith and Paula 
Ilardo (2000, Publ. by City of Glendale, Arizona, 247 p.): 
(1) Takeshi Tadano came to Glendale in 1907 (Chapter: 
The convergence of culture, p. 34). (2) “Anti-Japanese 
sentiments had been festering among the Anglo farmers 
for over a decade. Jealous of the success of hard-working 
Japanese farmers, many Anglo farmers pressed for laws 
to limit Japanese landholdings as far back as 1920... The 
anti-Japanese terrorism of 1934-35 began. Dynamite bombs 
exploded outside farmhouses, irrigation headgates were 
demolished, Japanese families were terrorized. Tadashi 
Tadano was irrigating his Glendale farm late on the night 
of September 12, 1934, when six sedans discharged 15 
men who brandished pistols, pushed Tadano’s truck into 
the nearby canal, and fi red two shots into the vehicle. 
Panic-stricken Tadano ran for cover, dodging two bullets 
that whizzed over his head. Many other such terror stories 
occurred as emotions ran high.” (Chapter: Overcoming 
trying times, p. 74-75).
 John T. Tadano passed away on 21 Jan. 1989. Mary is 
his widow. Joe George Yoneo Tadano died on 4 Jan. 1981. 
Joe Takeji Tadano died on 24 Nov. 1990. Address: 3539 West 
Colter St., Phoenix, Arizona. Phone: 602-841-1763.

1697. 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 
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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.

1698. 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.

1699. National Academy of Korean Language (Kungnip 
Kugôwôn). 2002. An illustrated guide to Korean culture: 233 
traditional key words (Continued–Document part II). Seoul, 
South Korea: Hakgojae. 479 p. Illust. (Color). 24 cm. [79 
ref]
• Summary: (Continued): This is one of the most interesting 
books about Korean culture and foodways we have ever 
seen. It is divided into sections (such as “Korean food” or 
“Korean housing life”) and each section contains a number 
of key Korean words.

Meju (p. 63-64; soybean koji) “is a lump made by 
fermenting boiled soy beans, and is the basic material for 
ganjang or doenjang. Meju is one of the characteristic 
Korean foods which have existed since the era of the ancient 
states and have fascinated the appetites of Koreans for a long 
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time.
“Meju is traditionally made on the fi rst day of winter, 

about when gimchi making is fi nished and the very cold 
weather starts. To make meju of good quality, above all clear 
and well-ripened soy beans should be selected and kept fully 
soaked in water overnight. Next, the well-steeped beans are 
put in a pot and boiled until they no longer smell fi shy and 
break down easily, After this, they are pounded in a mortar. 
They are considered fully mashed only after ridding them of 
the moisture generated in boiling. They have to be pounded 
only to the extent that pieces of beans can still be seen. The 
mashed beans are poured on a fl at place and shaped into 
meju of moderate size. The shape may vary from family to 
family, but it is usually made into a fl at block shape. Lumps 
of meju made in this way should be dried for two or three 
days, as they drain and become solid. When they are placed 
in a warm ondol room for about two weeks, their surfaces 
became evenly covered with mold. The temperature and 
humidity of the room must be kept at the proper level during 
this period. If the temperature or humidity is too high, the 
meju will rot. Lumps of meju over which a fi lm of mold has 
formed are tied up with ropes of straw and suspended from 
the ceiling in a warm room during the winter. When spring 
comes, the lumps of meju are taken outdoors on a sunny day 
and dried. Only lumps of meju which have gone through 
all these processes can be used as the basic material for soy 
sauce [jang].

“Ganjang, doenjang and gochujang are the basic 
condiments of Korean food. Without these three, Korean 
food cannot be prepared properly. Meju is essential for the 
preparation of all three kinds of sauce. This is why meju, 
though never directly eaten itself, is indispensable for Korean 
food.
 “In the past, as soon as winter set in, lumps of meju 
could be seen hanging at every door. Yet, as the process 
of making meju into ganjang, doenjang and gochujang is 
complicated and takes a lot of time, these various sauces 
and pastes gradually came to be produced in massive 
quantities by factories. Moreover as lumps of meju made by 
improved methods came on the scene, it has become harder 
and harder to see the traditional scene, However, meju is 
still an indispensable ingredient in Korean food. It is now 
being produced year round though its outward appearance 
is somewhat different from that of the past Sayings: “’To 
not believe a person, even if he makes meju of soy beans.’ It 
means that one deliberately turns a deaf ear to the truth. This 
is how one makes such a truth claim: ‘What I say is as true 
and natural as the fact that meju is made of soy beans.’ On 
the other hand, it may have an opposite meaning; a person 
is so given to lying all the time as to never be believed, no 
matter what is said.”

Ganjang (p. 65-66 + p. 16, 32, 63, 64, 67, 68, 69), or 
soy sauce, is a Korean traditional condiment made from 
fermented soybeans. With its unique aroma as well as its 

sweet and salty taste, the blackish liquid of ganjang is 
invariably added to most Korean dishes, The history of 
ganjang is so old that it dates back to ancient kingdoms. 
Some old documents say that ganjang was already contained 
in the list of a queen-elect`s gifts to her parents-in-law in a 
wedding ceremony in the Silla Dynasty (57 BCE to 935). 
Judging from this, it can be inferred that ganjang been a 
basic food for Koreans since the era of the Three Kingdoms.
 “In early spring, Korean housewives make ganjang 
from soybean lumps [koji] which were prepared in the early 
winter of the previous year and fermented well during the 
winter. First they lightly wash the fermented soybean lumps 
in fl owing water and dry them under the sun for two or 
three days. Next, they prepare salt water a day in advance 
to let its impurities precipitate, leaving pure salt water only. 
When everything is ready, they put the fermented soybean 
lumps one by one into clean vats and pour salt water of the 
proper concentration on them. After that, charcoal and red 
peppers are fl oated. The former helps to remove humidity 
and impurities, and the latter to sterilize the ingredients. Soy 
sauce made in this way can reveal its own taste only after 
maturing in the sun for forty to sixty days. When soy sauce 
is suffi ciently mature, they pour only the stock [liquid] out of 
the vat and boil it down.
 “Making ganjang was very important for Koreans. 
Hence, they observed various taboos and cautiously selected 
the day for making ganjang. Housewives were especially 
concerned with their own movements. They did not go out 
for three days before the selected day, and they tried to avoid 
all chance of meeting evil spirits. After making ganjang, 
of course, they made every effort to ripen it and store it 
properly, They festooned the entrance of the vat with a 
straw rope to keep off evil spirits, and they cleansed the vats 
every day. It was natural for them to exert themselves to the 
utmost, for ganjang, once made, would remain unspoiled for 
a year at least or even for several years.
 “As times have changed, the number of households 
personally making ganjamg has decreased and most 
households use mass-produced ganjang. However, traditional 
home-made ganjang is much better than factory-made 
ganjang in its unique aroma and fl avor.
 Sayings: “’Like a small bowl of ganjang on a lord’s 
dining table.’ Ganjang is always located at the center of the 
dining table in Korean table settings. This proverb uses the 
fact that a small cup of ganjang meant only as a condiment, 
is located at the very center of a lord’s dining table. On 
the other hand, it sometimes has the opposite meaning: an 
unimportant-looking person who holds an important post. 
This meaning derives from the idea that ganjang is an 
important condiment used to make the taste of Korean food 
better although it appears unimportant.
 “’Ganjang in a mudhole.’ The mudhole is a place dug 
out and covered with a straw mat where vegetables, ganjang, 
etc. are put. In this proverb, though the mudhole may seem 
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humble, it contains ganjang, a most important condiment 
for Korean dishes. It means that the content of something 
is good although the appearance is not good” (Continued). 
Address: Seoul, Korea.

1700. 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.

1701. Sass, Lorna J. 2002. Lorna Sass’ complete vegetarian 
kitchen: Where good fl avors and good health meet. New 
York, NY: William Morrow. An imprint of HarperCollins 
Publishers. xiv + 494 p. Index. 26 cm. [35+* ref]
• Summary: First published in 1992 as An Ecological 
Kitchen: Healthy Meals for You and the Planet (William 
Morrow). This innovative vegan cookbook offers 250 
cholesterol-free recipes. It features a complete glossary of 
wholesome ingredients for stocking the vegan pantry (no 
meat, dairy, or eggs). Address: New York City.

1702. Sugimoto, Takashi; Iwatate, Marcia. 2002. Shunju: 
new Japanese cuisine. Sensational recipes from Tokyo’s 
most famous restaurant. Singapore: Periplus Editions. 271 p. 
Foreword by Charlie Trotter. Illust. (chiefl y color, by Masano 
Kawana). Index. 26 x 23 cm.
• Summary: Contents: Foreword. The Shunju way: The 
Shunju philosophy (history, architecture, bar, lighting, 
zashiki {dining room fl oor}, chashitsu {tea room}, 
hospitality {motenashi}). The seasonal kitchen. Spring. 
Summer. Autumn. Winter. Appendixes: Step by step 
preparation techniques (incl. Fresh soymilk, Green bean 
soymilk yuba {Ryokuto nama yuba}). Chefs (profi le of head 
chef at each restaurant). Glossary of ingredients. Mail-order 
sources of ingredients. Acknowledgments.
 “The history of Shunju began in 1986 in Mishuku, 
Tokyo.” Today, Shunju has fi ve different outlets in Tokyo–
Mishuki, Hiroo, Torizaka, Bunkamura Dori, and Tameiki 
Sanno (p. 14).
 “The most important element in Shunju’s cuisine is to 
be able to truly appreciate the four seasons and the abundant 
blessings which mother nature has bestowed upon us...–
Marcia Iwatate” (p. 24).
 At the recipe for Green and lavender tofu squares 
(Masu-dofu) we read (p. 53): Tofu is undoubtedly one of 
the most representative dishes of Shunju. Our tofu is made 

daily–soymilk is curdled with nigari (bittern)–in different 
ware unique to each of our fi ve restaurants; in this case in 
masu (traditional square, wooden measuring boxes).” To 
make green soymilk, see p. 255.
 The glossary of ingredients (p. 258+) includes azuki 
(koshi an, ogura an), edamame, miso (many types), okara, 
sake (incl. koji {molded steamed rice}), shoyu (incl. 
koikuchi shoyu, usukuchi shoyu, shiro shoyu, tamari shoyu), 
tofu, ume, umeboshi, wasabi, yuba (famous as a Kyoto 
delicacy).
 Tamari is mentioned on 98 pages of this book, miso 
on 67 pages, soy sauce on 54 pages, shoyu on 51 pages 
(incl. “koikuchi shoyu” on 34 pages, “usukuchi shoyu” on 
13 pages and “shiro shoyu” and “tamari shoyu” on 2 pages 
each), tofu on 18 pages, soymilk on 14 pages, yuba on 7 
pages, koji on 5 pages, nigari and edamame on 4 pages each, 
black soybeans on 2 pages (p. 53 and 84).
 Natto and kinako are not mentioned. Address: Creators 
and founders, Shunju restaurants, Japan.

1703. Weil, Andrew; Daley, Rosie. 2002. The healthy 
kitchen: Recipes for a better body, life, and spirit. New York: 
Alfred A. Knopf; London: Ebury. xxviii + 325 p. Illust. 
(color photos by Sang An, Amy Haskell, and Eric Studer). 
Ports. Index. 24 cm.
• Summary: Lifelong good health starts in the kitchen. 
Includes 135 recipes; none require red meat, but not 
vegetarian. Rosie’s introduction encourages: “Don’t be afraid 
to work with new ingredients, such as... using tofu,...” The 
section on “Nutrition and health” contains useful information 
on the glycemic index (p. xx-xxi), the main sources of fat 
(p. xxi) and protein (p. xxiv) in the American diet. Eat more 
vegetable protein, especially from soybeans, “and less animal 
protein, especially from fi sh and reduced-fat dairy products. 
The section on “Stocking the pantry” includes Asian foods–
soy sauce or tamari, and “miso paste “Made from soybeans” 
(p. xxxiii-iv).
 Soy related recipes include: “A soy shake,” with silken 
tofu (p. 3, for breakfast). The section “Got (too much) milk?” 
(p. 34-35) recommends soymilk as a healthful alternative. 
And in the “Poultry” section (p. 54), Weil suggests 
substituting baked tofu. Weil has a full page (p. 58) about 
“Soy sauce: Shoyu and tamari,” which also mentions “rice 
starter (koji).” There are recipes for: “Vegetable nori rolls” 
with natural soy sauce (p. 72-73). Miso pâté (p. 80). Miso 
soup (p. 125). Meat and meat substitutes (incl. tofu and 
gluten) (p. 149-50). Greens with tangy miso dressing (p. 244-
45). Address: 1. M.D., Clinical Prof. of Medicine, Univ. of 
Arizona and Director of its Program of Integrative Medicine; 
2. Chef trained at the Cal-a-Vie spa near San Diego, former 
Oprah Winfrey chef.

1704. Product Name:  Amazake (Rice Drink) [Fresh 
Ginger, Roasted Almond, Exotic Vanilla].
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Manufacturer’s Name:  Rhapsody Natural Foods.
Manufacturer’s Address:  State Street, Montpelier, 
Vermont.
Date of Introduction:  2003 February.
Ingredients:  Fresh Ginger: Filtered water, certifi ed organic 
brown rice, koji (cultured rice), certifi ed organic fresh ginger, 
kombu (seaweed), sea salt, turmeric root.
Wt/Vol., Packaging, Price:  16 fl . oz. plastic bottles.
How Stored:  Refrigerated.
New Product–Documentation:  Letter (e-mail) from Sjon 
Welters. 2008. Dec. 18. Re: History of work with amazake. 
Labels sent by Sjon Welters of Rhapsody. 2008. Dec. 26. 4 
by 2.5 inches. Pressure sensitive / peel off. Red or blue on 
white. These three are the current labels: The fl avors are 
Fresh Ginger, Roasted Almond, and Exotic Vanilla. Sjon 
thinks these labels started to be used in about 2005; they are 
different from the previous labels which were printed off a 
computer.
 Letter (e-mail) from Sjon Welters. 2009. Jan. 6. Details 
of making amazake at his restaurant. In April 2002, Sjon 
moved his restaurant out of the back of State Street Market at 
20 State Street in Montpelier and on 3 May 2002 he opened 
it again under a new name, Rhapsody, just down the street 
at 28 State Street. The restaurant also started to make this 
amazake regularly so that it was available in their cooler 
all the time. In early 2003, Sjon discontinued the Original 
Amazake (fortifi ed with kombu) and introduced amazake in 
the three fl avors mentioned above. The three original labels 
were printed, black on white, off a jet printer using Avery 
stickers. Then they went to paper labels using tape, before 
starting the color crack-and-peel labels in about 2005. His 
koji was and still is Cold Mountain Koji made with white 
rice by Miyako Oriental Foods. Today, as during the past 
year, the best-seller of these three fl avors is Fresh Ginger, 
followed by Almond, with Vanilla in 3rd place.
 Letter (e-mail) from Sjon Welters. 2015 Nov. 25. In 
about 2010 he discontinued these three fl avors of amazake 
but continued to sell his Original (with a 12 months self life).

1705. Park, Kun-Young; Jung, K.-O.; Rhee, S.-H.; Choi, 
Y.-H. 2003. Antimutagenic effects of doenjang (Korean 
fermented soypaste) and its active compounds. Mutation 
Research 523-524:43-53. Feb/March. [52 ref]
• Summary: “Doenjang (Korean fermented soypaste) is 
one of the important fermented foods of Korea. Doenjang 
has been traditionally manufactured from meju, which 
is fermented rectangular shape molded from crushed 
cooked soybeans. The main microorganisms involved for 
meju fermentation are Bacillus subtilis and molds such as 
Rhizopus sp., Mucor sp., and Aspergillus sp. We have already 
reported that doenjang is safe from mycotoxin, especially, 
afl atoxin contamination due to the manufacturing process of 
the doenjang.” Address: Dep. of Food Science and Nutrition, 
Pusan National Univ., Busan 609-735, South Korea.

1706. 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 
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 
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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.

1707. Katz, Ellix Sandor. 2003. Wild fermentation: The 
fl avor, nutrition, and craft of live-culture foods. White River 
Junction, Vermont: Chelsea-Green Publishing Co. xv + 187 
p. July. Illust. by Robin Wimbiscus. Index. 26 cm. [78 ref]
• Summary: This book introduces readers to fermented foods 
from around the world. Contents: List of recipes. Foreword, 
by Sally Fallon. Acknowledgments. Introduction. Cultural 
context: The making of a fermentation fetish. 1. Cultural 
rehabilitation: The health benefi ts of fermented foods. 2. 
Cultural theory: Human beings and the phenomenon of 
fermentation. 3. Cultural homogenization: Standardization, 
uniformity, and mass production. 4. Cultural manipulation: 
A do-it-yourself guide. 5. Vegetable ferments. 6. Bean 
ferments. 7. Dairy ferments (and vegan alternatives). 8. 
Breads (and pancakes). 9. Fermented-grain porridges and 
beverages. 10. Wines (including mead, cider, and ginger 
beer). 11. Beers. 12. Vinegars. 13. Cultural reincarnation: 
Fermentation in the cycles of life, soil fertility, and social 
change. Appendix: Cultural resources. Notes. Bibliography. 
Index.
 Chapter 6, “Bean ferments,” includes details on miso, 
miso pickles, koji, tamari, and tempeh–with instructions for 
making them at home plus recipes. Other chapters discuss: 
Kefi r, cultured soymilk, and Sunfl ower sour cream (p. 90). 
Amazake (p. 118-20). Walt Whitman’s poem on compost 
(p. 162). Von Liebig, whose 1845 monograph “laid the 
groundwork for the chemical agricultural methods that have 
become standard practice and that are rapidly depleting soils 
everywhere.”
 The author believes strongly that fermented foods have 
helped him and several friends to survive AIDS–a fascinating 
hypothesis! Address: Short Mountain Sanctuary, in the hills 
of Tennessee.
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1708. Seo, Ji-Hyung; Jeong, Yong-Jin; Suh, Chung-Sik. 
2003. [Quality characteristics of apple kochujang prepared 
with different meju during fermentation]. J. of the Korean 
Society of Food Science and Nutrition 32(4):513-18. [21 ref. 
Kor; eng]
• Summary: “Three kinds of apple kochujangs were prepared 
using different commercial meju (normal commercial 
product, two commercial products from Aspergillus sp. 
and Bacillus sp.) and investigated about characteristics. 
The contents of total free sugar were the highest, 22.43% 
in apple kochujang (II) after 10 week fermentation... There 
was no signifi cant difference for taste and color in apple 
kochujangs.” Address: Div. of Food, Beverage & Culinary 
Arts, Yeungnam College of Science & Technology, Daego 
705-703, Korea.

1709. Choe, Ji Sook; Moriyama, Yukiko. 2003. Korean 
cooking for everyone. Tokyo, Japan: Joie, Inc. 112 p. Illust. 
(many color). Index. 26 cm.
• Summary: A cookbook of “quick & easy recipes,” each 
step of which is illustrated by numerous color photos. The 
Korean name of each recipe is given, written in both Korean 
characters and Roman letters. Many recipes are seasoned 
with soy sauce.
 Soy related recipes: Assorted vegetables (Namool, 
with soybean sprouts and toasted sesame seeds, p. 44-45). 
Stuffed cabbage rolls (Cabbage sam, with fi rm tofu, p. 54-
55). Seafood and vegetable omelet (Cheon, with fi rm tofu, 
p. 56-57). Tofu steak (Tuboo steak, with fi rm tofu, p. 60). 
Braised tofu (Tuboo chorim, with fi rm tofu, p. 61). Tofu hot 
pot (Tuboo cheongol, with fi rm tofu, p. 62). Tofu casserole 
with miso (Tuboo toenjang chige, with tofu, red miso and 
white miso, p. 63). Vegetables and beef on rice (Bibimpap, 
with soybean sprouts, p. 64). Rice with soybean sprouts 
(Kongnamul bap, and with light soy sauce, p. 68). Stir-fried 
rice (Bokkumbap, with soybean sprouts and kochu jang, p. 
69).
 In the section titled “Preparation” is a subsection on 
“How to make kochu jang (hot sauce)” (p. 95). The major 
soy ingredient is “meju [soybean koji] powder.” “No one-
pot dish, rice dishes, salads or stews are Korean without 
this sauce. Each Korean family has its own recipe, but the 
common method is the ‘slow and steady’ maturation to form 
a good harmony of hot, sweet and sour fl avors. “Born from 
the severe weather and environment, kochu jang became the 
Korean’s masterpiece of seasonings. Make a large amount 
and store as it keeps well.”
 The word “jang” is found in seasonings such as kan jang 
(soy sauce), toen jang (miso, soy bean paste), and kochu jang 
(hot fermented soy bean paste).
 Koreans believe that “Food is a medicine.” When there 
is any disorder, the fi rst thing to do is to take revitalizing 
food, rather than medicine (p. 102).
 The glossary of “Ingredients” (p. 107-09) describes 

miso, nori seaweed, sesame oil, sesame seeds, soybean 
sprouts, soy sauce, tofu, and wakame seaweed.

1710. Matsuyama, Akira. 2003. Traditional dietary culture of 
Southeast Asia: Its formation and pedigree. Translated from 
the Japanese by Atsunobu Tomomatsu. London, New York, 
Bahrain: Kegan Paul. xv + 459 p. Illust. Maps. Index. 24 cm.
• Summary: This excellent book contains a wealth of 
well-documented information, with a very good historical 
perspective. Soybeans and soyfoods are abundantly 
represented.
 This book also contains a good account of the 
controversy between Barrett-Jones and van Naerssen over 
the meaning of the word “tofu” in the Watukura inscription.
 The progress of events in the feast described in the 
Watukula inscription is almost the same as that of the Taji 
inscription.
 Pages 129-30: “In a list of foods served, a word tahulan 
or tahu, is contained and there are different views on the 
food meant by this word. Barrett-Jones wrote that tahu is a 
Chinese traditional soybean curd. The soybean was already 
cultivated in Java at that time, from which the soybean curd 
cake is assumed to have been produced in Java because of 
the diffi culty of transporting the soybean curd. In contrast, 
van Naerssen proposed that it is not the soybean curd, 
since tahu or kacang kedelai (South India-lineage Javanese 
word for soybean) (Note 30) can not be found in the other 
Javanese inscriptions from the same time.
 “He proposed the word should be read as tahulan but 
not as tahu lan. The tahulan is regarded as a food like a 
snack of cake prepared from the powder of green peas.”
 The index also contains the following soy-related 
entries: kacang kedelai [soybeans] (on 2 pages), kecap 
[Indonesian-style soy sauce; kecap manis, kecap asin, kecap 
kental] (on 20 pages), koji (35 pages), miso (9 pages; see 
p. 230, 250, 256, 341, 345, 351, 370, 371), natto (1 page), 
oncom (7 pages), ragi (15 pages), Rhizopus oligosporus 
(3 pages), shoyu (4 pages), soybean (35 pages), soybean 
fermented condiment (tausi, kecap, tauco), tafu / tahu (4 
pages), taosi (11 pages), tempe [incl. tempe bongkrek, tempe 
kedele] (19 pages), tofu (1 page).
 Note 1. Van Naerssen is a man and Antoinette Barrett-
Jones is a woman. Antoinette used to be a student of van 
Naerssen.
 Note 2. A very interesting and diffi cult question is: 
When was the soybean introduced to Indonesia? Address: 
Tokyo, Japan.

1711. 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 



KOJI (300 BCE to 2021)   679

© Copyright Soyinfo Center 2021

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.

1712. Koo, Chun-Sur. 2004. Ganjang and Doenjang: 
Traditional Fermented Seasonings. Koreana 18(1):62-67. 
Spring. Available online.
• Summary:   “As recently as 10 years ago, it was not 
diffi cult to see hangari (crockery pots) when driving around 
the countryside of Korea. They were invariably located 
in an area that received ample sunlight and was also well 
ventilated. If a house had a big enough yard, the hangari 
were often placed along the rear wall. In such case, the 
hangari would sit on an elevated base, made from stones 
and earth, so that they could receive more direct sunlight. 
This elevated base was commonly known as jangdokdae, or 
crockery jar terrace.
 “Since ganjang is a liquid and doenjang a paste, the 
two can be easily distinguished. However, they both share 
a common origin. Tradition calls for Koreans to prepare the 
mejubap needed to make doenjang in the tenth lunar month, 
by boiling and grinding soybeans. The ground soybeans are 
formed into a block (20 x 15 cm) or round shape, and left to 
dry for a week in a cool place. Then, the meju is bound with 
rice straw and hung to dry from the eaves of their homes 
for about 40 days. When the meju is thoroughly dried, it is 
stored in a warm place so that it can ferment. The rice straw 
is not removed since it serves to facilitate the fermentation 
process.
 “When the fermentation process is complete, the meju is 
placed in salt water. The water’s salt content is proper when 
the meju will fl oat to the surface. The fermented meju and 
salt water would gradually mix together over an extended 
period of time. When the salt water takes on a dark brown 
color, it is ganjang [soy sauce]. Once the soaking and mixing 
process is completed, the meju is removed. The removed 
meju is doenjang, while the dark brown salt water is ganjang. 

Ganjang is then boiled and stored in a large hangari on the 
jangdokdae.
 “Doenjang, which is also made from the fermented 
meju, has the consistency of a thick paste. Charcoal and 
red peppers are placed in a ganjang pot. Charcoal is added 
because it is effective in absorbing impurities, while peppers 
are included for their sterilizing capability. These ancient 
methods of preparing jang have been scientifi cally proved to 
produce fermented foods with impressive health benefi ts.
 “Great Taste, Good Health: Mention of Korean jang can 
be found in the Book of Wei and Dongyi Tribes, Sanguozhi, 
a Chinese document compiled by Chen Shoo in AD. 290. 
This would seem to confi rm that jang-making methods were 
developed a long time ago, indeed: Doenjang, which is 
neither hard nor soft, was also called tojang in the past. In 
the days of old, the Chinese used to refer to doenjang as the 
smell of Korea; thus indicating their acknowledgement of 
the fact that doenjang originated on the Korean peninsula. 
The technique of preparing meju was eventually introduced 
to Japan, such that the mention of jang, si and maljang is 
included in the Japanese Daihoritsuryo, or Daiho Code 
published in 701. Maljang was introduced to Japan as well. 
However, according to a Shosoin document published in 
739, the Japanese referred to maljang as miso. Touga by Arai 
Hakuseki in 1717 stated: ‘Maljang, which originated from 
Goryeo, made its way to Japan, where it was pronounced as 
miso, in accordance with the local dialect’
 “In the olden days, doenjang was said to possess fi ve 
virtues. The fi rst of these is dansim, meaning that doenjang 
will maintain its own taste and aroma even when combined 
with other tastes. The second is hangsim, that doenjang 
would never go bad. If stored properly, doenjang actually 
develops a more intense. taste over time. Third is bulsim, 
that doenjang can eliminate the unpleasant odor of fi sh and 
meat. Fourth is seonsim, in which doenjang is said to make 
spicy food more savory, And fi fth is hwasim, meaning that 
doenjang can be used to complement any type of food.
 “A recent report revealed that doenjang has the most 
signifi cant anti-carcinogenic effi cacy of all Korean fermented 
foods, followed by gochujang (red-pepper paste) and 
ganjang. In the case of doenjang and gochujang, homemade 
items were found to have greater anti-carcinogenic 
effectiveness than the commercial products sold in stores. 
Moreover, traditional doenjang is also known to be effective 
for restoring liver damage.” Address: Director, World Food 
Culture Research Institute.

1713. 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 
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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.
 “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.

1714. 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 
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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.

1715. Bittman, Mark. 2004. Japan’s liquid gold [shoyu]. 
Travel & Leisure. Nov. *
• Summary: The writer travels to Kyoto, Japan, where he 
visit’s Denkichi Matsuno’s shoyu factory. He describes how 
traditional shoyu is made (including koji and moromi) and 
discusses possible origins and early history of shoyu and 
its place in Japanese culture. Regular shoyu (koikuchi) is 
fermented for 18 months and double-fermented (saishikomi) 
is fermented for 2 years. Matsuno’s family has been making 
shoyu since 1805; he is the 6th generation to run the 
business. He makes 26,000 gallons of shoyu a year whereas 
the big Kikkoman factory in Noda turns out more than 
90,000 gallons a day! Today about 1,600 companies make at 
least 12 different varieties of shoyu in Japan and Kikkoman 
is the largest.
 Bittman then visits Tsukiji, the bustling central fi sh 
market in Tokyo, and has sushi (with shoyu) for breakfast. 
Every piece of fi sh is glazed with a light sauce of shoyu 
and mirin just before being served. “This mixture, on which 
the best chefs pride themselves, is added to daily, often 
making the base years and years old. My dining companion 
whispered, ‘If there’s ever a fi re, the shoyu base is the fi rst 
thing the chef will grab.’”
 For dinner, after a hot public bath, he enjoys freshly 
made soba (buckwheat noodles) served with soba tsuyu, a 
dipping sauce made of shoyu, mirin, and dashi. His friend 
orders mixed tempura, served with shoyu (of course) 
followed by soba yu the water in which the soba noodles 
were cooked. They mixed it with leftover soba tsuyu, 
spiked it with chili and shoyu, then drank it like tea–a great 
tradition. Conclusion: “Shoyu makes everything taste good.”
 A photo shows a Japanese man pouring fresh koji from a 
wooden scoop into a wooden koji tray.

1716. GEM Cultures. 2004. Catalog [Mail order]. 30301 
Sherwood Rd., Fort Bragg, CA 95437-4127. 10 p. Undated. 
[4 ref]
• Summary: Contents: Greetings from Northern California. 
Soycrafters section: Powdered tempeh starter, natto 
starter, koji starters, fresh koji, seed miso, tofu boxes [kit], 

coagulants. Bread and crepe cultures: Cultured crepes, cool 
rise natural leaven, rice or rye sourdough. Dairy cultures: Fil 
mjolk (subs for piima), viili, kefi r. Tea fungus–kombucha. 
Kitchen items: cheesecloth, super sealers. Ordering 
information. Address: Fort Bragg, California. Phone: 707-
964-2922.

1717. Zhang, Jianhua; Li, Lite; Ding, Changhe. 2004. 
Optimization of the preparation of Aspergillus-type douchi 
qu [koji] using central composite design. China Condiment 
No. 7. p. 26-28. *
Address: College of Food Science and Technology, Nanjing 
Agricultural University.

1718. 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 
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 
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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.

1719. Hui, Yiu H.; Meunier-Goddik, L.; Hansen, A.S.; et 
al. eds. 2004. Handbook of food and beverage fermentation 
technology. New York, NY; Basel, Switzerland: Marcel 
Dekker, Inc. xii + 919 p. See p. 481-594. Illust. Index. 26 
cm. [179 ref]
• Summary: The fi rst chapter in this book is “Origin and 
history of food fermentations,” by Keith H. Steinkraus. A 
very interesting overview.

 Part V, “Fermented soy products” (p. 481-594) 
includes the following chapters: 28. Fermented soy foods: 
An overview, by Keshun Liu (54 ref). 29. Soy sauce: 
Manufacturing and biochemical changes, by Tzou-chi Huang 
and Der-Feng Teng (87 ref). 30. Fermented whole soybeans 
and soybean paste [natto, Hamanatto, douchi, miso], by Der-
Feng Teng, Chyi-Shen Lin, and Pao-Chuan Hsieh (14 ref). 
31. Fermented tofu: Sufu and stinky tofu, by Der-Feng Teng, 
Chyi-Shen Lin, and Pao-Chuan Hsieh (7 ref). 32. Tempeh: 
The “other” white beancake, by Seth Tibbott (17 ref).
 Koji is discussed in detail in chapters 28-30 as follows: 
General and koji starter (p. 4, 482, 485-86, 503, 542, 544-
51, 554-59, 563), making koji (p. 541, 543, 551, 562), red 
koji (p. 575, for making red sufu), salted koji, seed koji [koji 
starter] (p. 533, 542-43, 550, 562), soybean koji (p. 542, 
549, 556, 575), starter koji (p. 545-46), washed koji (p. 546), 
wheat koji (p. 556, 575).
 The section on Douchi (p. 542-43) states: “Douchi 
can be made from black soybeans (preferred) or [yellow] 
soybeans. One kind of douchi, sometimes called yinshi, 
is the dried residual black soybean koji (starter) in the 
manufacturing of Yinyui (pot bottom oil or pot bottom 
excrement [sic], one kind of soy sauce made from black 
soybean).” Fig. 7 (p. 543) is a fl owchart showing the process 
for making yinshi-type douchi or doushi. Address: 1. Science 
Technology System, West Sacramento, California.

1720. 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.
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 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 
in the US, production, reduction of phytate. Address: 1. 
Science Technology System, West Sacramento, California.

1721. 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.

1722. Hikari Miso Co., Ltd. 2005. Shinshu miso: Hikari 
Miso (Brochure). 4848-1, Shimosuwa-machi, Suwa-gun, 
Nagano-ken 393-0041, Japan. 4 p. 30 cm.
• Summary: This handsome color brochure has a photo of 
a bowl of miso soup with tofu and snow peas on the cover. 
Contents: About the company and its location. Types and 
classifi cation of miso. How miso is made. Miso’s value as a 
health food.
 Hikari Miso was founded in 1932. Their organic miso 
was introduced in 1988. The Shinshu area is currently 
known as Nagano prefecture. The company makes light miso 
(Shinshu miso), dark red miso, and kome-koji miso.
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 Photos show: (1) The 3 types of miso made by 
the company. (2) Inside of the automatic koji-making 
machine. (3) Multi-level automated warehouse. (4) The 
head offi ce and the Iijima Green Plant. An outline map 
shows the location of Nagano Prefecture in Japan. Address: 
Shimosuwa-machi, Suwa-gun, Nagano-ken, Japan. Phone: 
+81 266-27-8848.

1723. 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.

1724. Nakama-Mitsunaga, Eleanor. 2005. Key ingredient: 
amazake. A sweet sip of rice. Honolulu Star-Bulletin 
(Hawaii). June 1. p. 35.
• Summary: “Amazake is sometimes referred to as a sweet 
drink made from sake, but that is somewhat of a misnomer. 
The name literally translates to ‘sweet sake,’ but you can’t 
get drunk off this beverage.
 The basics: Amazake is a non-alcoholic rice drink made 
from cooked rice and koji (the fermenting agent used to 
make sake, shoyu and miso). Unlike sake, amazake is not 
left to age and develop. It is a fresh drink made without 
preservatives or added sugar. Amazake has a long history 
in Japan and was a popular dessert beverage at a time when 
sugar was scarce and expensive. It was once a popular street-
vendor treat and remains common in Japanese inns and tea-
houses. It is traditionally consumed on Girls’ and Boy’s Day.
 Amazake is brownish-gray, with a thick consistency 
similar to smoothies or fruit nectars. It has a slightly sweet 
fl avor that can be compared to rice milk and is traditionally 

enjoyed hot and diluted with water. A pinch of grated ginger 
is a favorite garnish.
 “In the United States, amazake has become a health-
food drink because of its non-dairy quality.
 “Selecting: Amazake is generally sold in small bottles or 
plastic containers. Some American companies add fl avorings 
such as chocolate, banana, strawberry, vanilla or almond–an 
adaptation that would make the Japanese cringe.
 “Storing: Amazake must be refrigerated and should be 
consumed as soon as it is opened.
 “Use: Amazake is traditionally enjoyed hot, but can also 
be served cold. It may be diluted with water or enjoyed thick, 
like a smoothie or shake. People who need alternatives to 
dairy products can use amazake in a number of recipes, such 
as salad dressings, puddings, pie fi llings, quick breads and 
frozen desserts.
 “Where to buy: Look for amazake in the refrigerated 
sections of Asian markets or health food stores such as Down 
to Earth. You may need to hunt, as most stores carry it only 
periodically. Prices range from $2 to $3 a bottle depending 
on the size.” Address: Free-lance food writer, 7 Waterfront 
Plaza, Suite 210, Honolulu 96813 or features@starbulletin.
com.

1725. Huang, H.T. (Hsing-Tsung). 2005. Re: Comparing 
Chinese ch’u / qü and Japanese koji. Letter (e-mail) to 
William Shurtleff at Soyinfo Center, Aug. 18. 1 p.
• Summary: William Shurtleff writes: This morning I was 
reading the section on ferments (pages 166-67) in your book 
in the Needham series. Could I please ask you:
 What is the difference between the meaning of the 
words ch’u (Chinese) and koji (Japanese)? They are written 
with the same Chinese character. As you know, this usually 
means cooked rice covered with a mycelium of Aspergillus 
mold. One also speaks of “barley koji,” “soybean koji,” 
“brown rice koji,” etc. As is China, it also comes in granular 
and cake forms, but I am unaware of Japanese words for 
“granular koji” or “cake koji.” Does the word “ch’u” have a 
broader meaning than the word “koji”?
 Answer: Both Chinese ch’u and Japanese koji denote 
molded grains (mainly rice or wheat). Chinese ch’u usually 
applies to molded grains intended for making wines.
 Question: In English, just as the word “tofu” has come 
to be widely used to refer to soybean curd, so also the word 
koji has come to be widely used for cooked rice covered 
with a mycelium of Aspergillus mold. Would it be correct to 
translate ch’u as koji?–in all cases?
 Answer: It depends on whether one wishes to emphasize 
the similarities or differences between them. One can say 
ch’u is Chinese koji or koji is Chinese ch’u.
 Question: In Chinese, how does one speak of barley 
ch’u or soybean ch’u?
 Answer: Although the Chinese do make molded 
soybeans, they are called dou huang [bean + yellow] and are 
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used for making shih [fermented black soybeans].
 Question: At the top of page 167, Table 19 is titled 
“Types of ferments made in Han China.” In this sentence, 
what would be the Chinese word for “ferments”?
 Answer: The Chinese word would be ch’u. Address: 
PhD, Alexandria, Virginia.

1726. Hirayama, Tadao. 2005. Shôyu hattatsu shoshi: Sho 
kara shôyu e [Brief history of shoyu development: From sho 
to shoyu]. Tokyo: Printed by Hokazu Hachibori. 66 p. 26 cm. 
[47 ref. Jap]
• Summary: This excellent history, with many illustrations, 
is available from the Kikkoman International Institute for 
Food Culture (KIIFC), Noda, Japan.
 Contents: Preface I. Chinese jiang: 1. Jiang was called 
different names by the raw materials which were used to 
make various types (p. 1). 2. How to make doujiang (“bean 
jiang”) (p. 2). 3. Doujiang might have been a side dish and 
had a consistency like moromi (p. 4).
 II. Japanese sho (hishio?): 1. From the “fi sh jiang” 
(gyosho) period to the “grain jiang” (kokusho) period (p. 5). 
2. Sho and misho were differentiated in the very early period 
(p. 5). 3. Sho was used having a consistency like moromi 
[quite like applesauce]. (p. 7).
 III. The birth of shoyu: 1. Various types of sho and 
misho as seasonings (p. 9). 2. Characters used to write the 
word shoyu in Chinese documents (p. 10). 3. Kinzanji miso 
and shoyu (p. 11). 4. Popularization of Zen Buddhism and 
Tea Ceremony culture (p. 12). 5. Tare miso and To Miso (p. 
13) 6. The birth of shoyu (p. 15).
 IV. The path / road to becoming true shoyu: 1. Shoyu 
and tamari (p. 17). 2. The making of shoyu at Tatsuno: The 
birth of sumi shoyu (p. 18). 3. The process for becoming true 
shoyu (p. 20). 4. San koji (Scattered means not clustered 
Koji) and mochi koji (p. 21). 5. The birth of the true shoyu 
after the mid-17th century (p. 22).
 V. Shi (kuki) or sho: 1. Shi (kuki) to shoyu (p. 24). 2. 
Fermentation in solid form and fermentation in liquid form 
(p. 25). 3. Research in recent years (p. 27 4). From simplicity 
to complexity; from only one to more varieties (p. 28). 5. 
Purpose of the production of sho (hishio) (p. 30). 6. Arrival 
of new technology made sho into Shoyu (p. 31).
 VI. Production of shoyu in Edo period: 1. Production 
methods of shoyu from mid- to late 17th century (p. 33). 
Ryori Monogatari (Cooking Story) (p. 33). Yoshu Fushi (p. 
34). Honcho Shokkan (Honcho Shokukan) (p. 34). 2. Things 
we cannot afford not to have in the kitchen Wakan Sansai 
Zukan (p. 35). 3. The best way is; Prepare (shikomi) shoyu 
in summer (during Doyo) and fi nish (harvest) in fall Bankin 
Sangyotai (Mankin sangyo bukuro) (p. 37). 4. Shoyu making 
at home Koekikokusanko (Translator’s guess at meaning: 
Wide profi t domestic products ideas?) (p. 39).
 VII. Kudari shoyu and Kanto Jimawari Shoyu: 1. Kudari 
shoyu (p. 41). 2. Ama’s (Nuns’) namaage shoyu (p. 43). 

3. Favorite fl avor of people of Edo (p. 44). 4. Kamigata’s 
(Kyoto Kansai area) Dashi (stock) and Edo’s Dashi (stock) 
(p. 47). 5. Edo’s Honkobushi (Honkare bushi? Honkosetsu?) 
(p. 47). 6. Kanto’s jimawari shoyu (p. 48). 7. The method in 
Shinsen Hochotei (Shinsen Hocho Hashigo) (means Newly 
Selected Knife Ladder) (p. 51). 8. Making shoyu into a 
commercial product (p. 53).
 VIII. Shoyu production in Kansai area: 1. Shoyu 
production on Shodoshima Island (p. 55). 2. Shoyu 
production in Tatsuno (p. 56). 3. Adding amazake to moromi 
to create Tatsuno shoyu’s unique fl avor (p. 57). 4. In Tatsuno 
they strongly believed in using Kohamaen (Kohama salt) (p. 
59). 5. To make large production of shoyu, they used Ako’s 
Saen (salt) (p. 61).
 Conclusions (Summary). Main sources (Bibliography). 
Address: Japan.

1727. Shurtleff, William; Aoyagi, Akiko. 2005. Wei ceng zhi 
shu [The book of miso]. Taipei, Taiwan: Persimmon Cultural 
Enterprise Co., Ltd. 280 p. Nov. 14. Illust. by Akiko Aoyagi. 
No index. 26 cm. [Chi]
• Summary: A very attractive, complex character, Chinese-
language edition of The Book of Miso. A slightly revised 
edition (different color cover) was published in mid-2012. 
Address: 1. Soyfoods Center, P.O. Box 234, Lafayette, 
California 94549.

1728. Machida, Masayuki; Asai, K.; Sano, M.; et al. 2005. 
Genome sequencing and analysis of Aspergillus oryzae. 
Nature (London) 438(7071):1157-61. Dec. 22-29. [30 ref]
• Summary: “The genome of Aspergillus oryzae, a fungus 
important for the production of traditional fermented foods 
and beverages in Japan, has been sequenced. The ability to 
secrete large amounts of proteins and the development of 
a transformation system (1) have facilitated the use of A. 
oryzae in modern biotechnology (2-4).
 “Here we show that the 37-megabase (Mb) genome of 
A. oryzae contains 12,074 genes and is expanded by 7-9Mb 
in comparison with the genomes of Aspergillus nidulans (5) 
and Aspergillus fumigatus (6).
 Note: The names of about 70-75 authors appear 
at the start of this paper. They are from many different 
organizations and countries, as explained at the bottom 
of page 1. However, most are Japanese. Address: Inst. 
for Biological Resources and Functions, National Inst. 
of Advanced Industrial Science and Technology (AIST), 
Higashi 1-1-1, Tsukuba, Ibaraki 305-8566, Japan.

1729. Hu, Shiu-ying. 2005. Food plants of China. Hong 
Kong: Chinese University Press. xvi + 844 p. Illust. Index. 
26 cm. [350+ ref]
• Summary:  This is a truly remarkable book–the most 
original and comprehensive book seen to date on the food 
plants, plant foods, and the economic botany of China. It is 
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the author’s supremely valuable life’s work.
 Contents: Foreword by Richard Evans Schultes 
(Director, Botanical Museum of Harvard University, 
Emeritus). Foreword by George W. Staples, III (Bernice P. 
Bishop Museum, Honolulu, Hawaii). Introduction: Why the 
book and to whom is it addressed. Illustrations (numbered 
but on unnumbered pages).
 Part I: Cultural aspects of Chinese foods. 1. The sources 
and nature of information. 2. The production and preparation 
of Chinese plant food. 3. Selected Chinese food plants with 
instruction for preparation. 4. Spices and fl avoring materials. 
5. Health food (bupin) and herbal tea (liangcha).
 Part II: Botanical aspects of Chinese food plants. 6. 
Nonvascular plants. 7. Vascular plants (incl. spermatophytes 
{seed-bearing plants} and angiospermae {fl owering plants}, 
incl. monocotyledons and dicotyledons). Bibliography. Latin 
name index. Chinese name index. English name index.
 On the inside front cover and facing right-hand page 
is a large map of China, with each province shown, and the 
localities of Shiu-Ying Hu’s botanical activities in China 
clearly show in symbols: white triangle = before and white 
circle = after 1950. A black triangle or circle = staying 8 or 
more years. In each triangle or circle is a number, keyed to 
a list of the names of 65 localities. She did more research in 
southern China than in northern.
 There is no country in the world today “where the value 
of useful plants is more thoroughly appreciated than in 
contemporary China” (p. vii, Foreword 1).
 Dr. Hu is an expert taxonomist and economic botanist. 
She “draws on the fi elds of plant taxonomy, morphology, 
economic botany, pharmacognosy, and phytochemistry to 
name a few, yet the text is far from a dry recitation of facts 
and statistics. What brings the work to life are the numerous 
anecdotes and personal experiences she shares. Indeed, 
this latter element gives the book the aspect of a personal 
memoir.” “The major divisions... are taxonomic and within 
each division the plants are arranged alphabetically by 
scientifi c name. Also provided are the names in Chinese 
characters, the transliteration in English of both the 
Putonghua and Cantonese pronunciations for the Chinese 
names, common names in English, and a brief commentary” 
(p. ix-x, Foreword 2).
 “The food plants of an area provide the material basis 
for the survival of its population” and furnish inspiration 
for its cultural development. “In China, 1,156 species and 
274 varieties and/or cultivars of food plants have been 
recorded and are used” by the people. The preparation of 
this work began in 1957 and a compilation was distributed 
at the Ninth Pacifi c Science Congress. Born in 1908, the 
author entered a boarding school in Xuzhou, Mary Stevens 
Girls’ High School, run by Presbyterian missionaries. In like 
manner she went to Ginling College, a small liberal college 
of arts and sciences in Nanjing. After college she entered 
Lingnan University (formerly Canton Christian College) in 

Guangzhou, from which she graduated with the master of 
science degree in June 1937–a month before the Marco Polo 
Bridge Incident on July 7, 1937, when the Sino-Japanese 
War broke out in Beijing. She fl ed to Chengdu, Sichuan, 
where in Jan. 1938 she accepted a teaching position in the 
Department of Biology, West China Union University–also 
a missionary college. In the late 1930s and early 1940s, Hu 
had botanized in western Sichuan at a time when only a few 
men (notably Armand David, Joseph Rock, and E. Wilson) 
had explored that region. During summer vacations, she took 
students to botanize around Muping. At West China Union 
University, Hu continued her fi eld studies, taught courses 
in botany, and was elected president of the International 
Women’s Club. The vice president of the club, who was a 
Radcliffe graduate, applied to Radcliffe for a fellowship for 
Hu.
 She left China on 2 Aug. 1946 for graduate work at 
Radcliffe College; it was like a metamorphosis–the United 
States was a completely new world. In 1946 she was offered 
a graduate fellowship for a doctorate (PhD) program at 
Radcliffe College under Prof. E.D. Merrill, then Director 
of the Arnold Arboretum (Harvard Univ.) from 1935-1946. 
Her doctoral dissertation on the genus Ilex (Aquifoliaceae) 
was carried out at the Arnold Arboretum under the direction 
of E.D. Merrill. After completing the requirements and 
fi nishing the dissertation for a doctorate degree at Harvard, 
in April 1949, she became the herbarium assistant at the 
Arnold Arboretum. From 1953 to 1957 she worked on the 
Flora of China Project at Arnold Arboretum. Among other 
things, she became famous for her Chinese dinners with staff 
and students alike. She offi cially retired from the Arnold 
Arboretum on 30 June 1976.
 Dr. Hu returned to China in July 1975, after 29 years 
abroad. Since the normalization of diplomatic relations 
between the USA and China in 1978, she has made many 
trips to China, and travelled studied extensively (p. xi-xii, 
12-14). As of Aug. 2011 Dr. Hu resides in Hong Kong and 
is closely associated with the Chinese University of Hong 
Kong.
 A photo (Fig. 1) shows the author in 1941 as a young 
lady in Tibetan attire; she spent summers in the area formerly 
called “Eastern Tibet.”
 Fig. 34, an illustration composed of seven superb line 
drawings (each with a scale) showing the soybean plant, a 
fl owering branch, the front view of a fl ower, a lateral (side) 
view of the same, a fruit (pod with 2 seeds) with one side 
of the pericarp (outer pod) removed–showing the seeds, a 
soybean seed showing the acentric hilum, the micropyle and 
the hypocotyl ridge, soybean sprouts from a market showing 
the smooth fl eshy cotyledons, the hypocotyl and the very 
small plumule.
 Fig. 35. Four black and white photos showing: (1) Two 
round trays of koji, made of cooked soybeans, roasted wheat 
fl our, and fungal spores, in shelves, to be used for making 
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soy sauce. (2) Large earthen jars with convenient hat-like 
covers, containing the koji, salt and water, placed in the 
yard of the jiang-yuan (2 Cc = Chinese characters given) 
(“jiang garden”), exposed to the sun during the day and dew 
at night, covered only when it rains and stirred occasionally. 
(3) A man stirring hot soymilk in a large shallow cauldron 
before adding pulverized calcium sulfate for precipitation of 
the soybean protein, used to make tofu. (4) A wooden frame 
[curding box], lined with cloth for fi ltering the coagulated 
protein and solidifying the mass (under small pressure) to 
make bean curd.
 Soybeans (Huang-dou, 2 Cc). Before World War II, 
the United States was a net importer of soybeans; now she 
is a net exporter. “Although soybean products have entered 
American supermarkets, several Chinese uses of soybean 
can introduce more variety and tastier food into many 
homes (Figure 35). Included... are: green immature soybean 
[maodou], soybean curd, soybean sheets [pressed tofu 
sheets], fi rm bean curd squares [pressed tofu], soybean skin 
[yuba], and soybean sprouts.” With the exception of soybean 
sheets, all these items are available in Chinese American 
grocery stores. “The Food Plants Research Institute, 
Amherst, Massachusetts, is in the process of introducing 
soybean sheets (3 Cc) to American markets (p. 118-19).

Hordeum vulgare L. var. vulgare–Barley Da-mai (W.-G. 
Ta-mai) (2 Cc, ‘big grain’). “... also ground with sorghum 
and soybean for a coarse, healthy, fi ber bread fl our.”

Glycine max (L.) Merrill–Soybean. Da-dou (W.-G.: 
Ta-tou). (2 Cc) (‘giant bean’). Huang-dou (W.-G.: Huang-
tou). (2 Cc) (‘yellow bean’). “Seed mixed with gao-liang 
(kaoliang) and barley, ground together for fl our, used to be 
the staple of the rural population in the Yellow River Region; 
soaked, cooked with salt, served as tidbits in northern China; 
used as source for all the following forms of Chinese food” 
(p. 474).

Dou-you (W.-G.: Tou-yu). (2 Cc) (‘soybean oil’). 
Cooking oil extracted from the soybean. (p. 474). Address: 
Botanist, Arnold Arboretum, Harvard Univ.; Honorary Prof. 
of Chinese Medicine, The Chinese Univ. of Hong Kong.

1730. Hu, Shiu-ying. 2005. Fermented soybean foods: 
Fermented soybean pastes (Document part). In: Shiu-ying 
Hu. 2005. Food Plants of China. Hong Kong: Chinese 
University Press. xvi + 844 p. See p. 35-36.
• Summary: This is a truly remarkable, original and 
comprehensive book. The section on “The use of microbes 
in Chinese plant food” (p. 32+) contains a subsection, titled 
“Fermented leguminous products” (p. 33+), where we read 
(p. 35-36): “Several kinds of fermented soybean products 
look like pastes.” The two main types are dou-ban-jiang (3 
Cc = Chinese characters given) meaning “sauce with cracked 
soybeans” and la-dou-ban-jiang (4 Cc, meaning “hot, 
cracked soybean sauce”).
 They are made in much the same way as soy sauce, in 

jiang-yuans (jiang gardens) throughout the country. Most 
make both the mild and hot types, according to consumer 
demand, “by adding water and a little or lot of hot, red 
pepper fl akes to the fermented mass before the mixture 
is exposed to the sunshine and dew.” When the jiang has 
matured, no liquid is removed. The entire contents of each 
urn is collected for marketing.
 Note: According to this account, jiang is not the residue 
remaining after several extractions of soy sauce.
 Broad bean sauce, made in Sichuan, is an extremely hot 
sauce. Called hu-dou-ban, it uses broad beans in place of 
soybeans when making la-dou-ban-jiang.
 The section titled “Cultural and historical background” 
(p. 148+) notes that “a majority of the Chinese population, 
particularly the peasants, live on simple, plain food of plant 
origin. Little spice is used. The basic fl avoring materials 
in the kitchen of a Chinese farmer are salt, sesame oil, 
and sometimes soy sauce and vinegar, or home-made 
fermented grain or bean products.” Hot red peppers were fi rst 
introduced to China in the 17th century; today they are used 
more as relishes than as spices for cooking.
 The use of spices as important items in Chinese cooking 
has been developed by the relative small percentage of 
the population that could include animal products in their 
diets. Spices are used to disguise the rank taste of sheep and 
goat meat, to reduce the rich, oily texture of pork and some 
poultry, and to cover up the fi shy smell of seafood.
 The earliest native seasonings include fermented grain 
and bean sauces from temperate China, used as condiments. 
Their use “was recorded in the Annals of the Zhou Dynasty 
(1122-255 B.C.), when the duty of the Manager of the Royal 
Kitchen was to ready 1,200 earthenware jars of fermented 
products for palace consumption. From those early days to 
the present the simple words for fl avoring materials, jiao, 
jiang, and zao (1 Cc each) have become generic terms in 
the Chinese language for the compound names of later 
inventions and introductions.” Examples include tian mian 
jiang (3 Cc) for a sauce prepared from wheat fl our, dou ban 
jiang (3 Cc) for another sauce prepared from fermented, 
cooked soybean, and hong zao (2 Cc) for a fungal product of 
red-colored rice [ang-kak] (p. 148-49).
 The section titled “Common spices used in Chinese 
food” (p. 150+) includes (A) “Sauces and condiments from 
fermented grains and beans,” which (in turn) includes: (1) 
Zao (1 Cc)–Fermented rice, red or white. (2) Jiang (1 Cc)–
Fermented beans and/or wheat; Liquid: Soy sauce. Paste: 
tian mian jiang (3 Cc, wheat fl our), dou ban jiang (3 Cc, 
soybean dominant with some wheat fl our). (3) Dou-chi (2 
Cc)–Fermented black soybeans.

Triticum aestivum L.–Wheat. (1) Tian-mian-jiang (W.-G. 
Tien-mien-chiang) (3 Cc, ‘sweet fl our sauce’). “A fermented 
product, the sauce served in North China with Beijing Duck. 
(2) Mian-jin (W.-G. Mien-chin) (2 Cc, ‘wheat gluten’). 
“Gluten extracted from wheat fl our” (p. 297).
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Dou-ban-jiang (W.-G.: Tou-pan-chiang). (3 Cc) 
(‘fermented soybean sauce’). “Paste, prepared from 
fermented cooked soybean and whole wheat fl our, available 
in Boston in cans only” (p. 474). Address: Botanist, Arnold 
Arboretum, Harvard Univ.; Honorary Prof. of Chinese 
Medicine, The Chinese Univ. of Hong Kong.

1731. Hu, Shiu-ying. 2005. Fermented soybean foods: Bean 
curd cheeses (Document part). In: Shiu-ying Hu. 2005. Food 
Plants of China. Hong Kong: Chinese University Press. xvi + 
844 p. See p. 36.
• Summary: This is a truly remarkable, original and 
comprehensive book. Bean curd cheese is called dou-fu-ru 
(tou-fu-ru) (3 Cc = Chinese characters given) “bean curd 
milk.” Unlike bean curd, it is “soft and aromatic, used as a 
dip, a spread, or an ingredient in cooking.” It is made from 
cubes of bean curd 3 cm on a side. These are placed in a 
single layer “on fl at trays which are stacked on shelves in 
a closed room to ferment. When white mold grows up to 
2-3 cm thick over the bean curd, salt and spices” and/or 
coloring matter are added and “the mixture is placed in an 
earthenware urn for aging.”
 “The common type of bean curd cheese is chou-dou-fu-
ru (4 Cc) (rotten bean curd cheese) which appears gray and 
soft, and each square covered with a thin, slimy fi lm. The 
Chinese people eat it as a relish, and in America it is served 
on crackers as an hors d’oeuvre. A similar type is la-dou-fu-
ru (4 Cc) (hot rotten bean curd cheese), which is seasoned 
with red hot pepper fl akes or powder before aging. A milder 
type appears brown. It is prepared by adding powdered, red 
fermented rice [hong zao / ang-kak], salt and spices to the 
bean curd before aging. The fi nished product is fi rmer than 
the common gray type, and it has a special aroma. It is called 
nan-ru (2 Cc) (southern bean curd cheese), and is used not 
only as a relish, but also for cooking a special chicken dish, 
nan-ru Chicken. All three types of bean curd cheese are 
available in American Chinese [grocery] stores, either in 
bottles or in cans (p. 36).
 Zygomycetes (pronounced zy-go-my-SEE-teez)–
Rhizopus stolonifer is the white mold used to make dou-fu-
ru (Bean curd cheese). In “home-made bean curd cheese, 
airborne spores of the fungus germinate and grow on the 
bean curd, completely covering it with the white mycelium; 
spices and salt added afterward” (p. 262).
 Fungi–Ascomycetes (pronunciation as-ko-my-SEE-
teez)–Monascus purpureus Went. (1) Hong-qu (W.-G. Hung-
ch’u) (2 Cc, red brewer’s yeast [sic, it is a fungus / mold]). 
(2) Hong-zao (W.-G. Hung-tsao) (2 Cc, red fermented grain 
[also called ang-kak]). “Mycelium and spores of fungus and 
fermented rice grain; used to cook chicken, prepare brown-
red [brown or red] bean curd cheese, or to color pastry” (p. 
263).

Dou-fu-ru (W.-G.: Tou-fu-ru). (3 Cc) (‘bean curd 
cheese’). “Soft products of bean curd prepared after 

fermentation of Rhizopus (for the gray types) or Monascus 
(for the red types)” (p. 474). Address: Botanist, Arnold 
Arboretum, Harvard Univ.; Honorary Prof. of Chinese 
Medicine, The Chinese Univ. of Hong Kong.

1732. Hu, Shiu-ying. 2005. Fermented foods: Other 
(Document part). In: Shiu-ying Hu. 2005. Food Plants of 
China. Hong Kong: Chinese University Press. xvi + 844 p.
• Summary: This is a truly remarkable, original and 
comprehensive book. The section titled “Fermented 
gramineous products” (p. 37) begins: “Just as the fermented 
bean products are called jiang, many of the fermented grain 
products are called zao (1 Cc = Chinese character given) 
(‘spoilt grain’), hence we have hong zao (red zao [fermented 
red rice]) and nuo zao (glutinous rice zao).”
 There are two types of fermented rice. By their color, 
the are red fermented rice and white fermented rice. By their 
texture they are wet fermented rice and dry fermented rice. 
“In all cases, the source material is glutinous rice, which is 
washed, soaked, steamed, and cooled before being inoculated 
with fungal material called qu (ch’ü, brewer’s yeast [sic, 
koji]).
 Gives a detailed history of red fermented rice and how 
to make it. Address: Botanist, Arnold Arboretum, Harvard 
Univ.; Honorary Prof. of Chinese Medicine, The Chinese 
Univ. of Hong Kong.

1733. 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.

1734. Mullin, W.J. 2005. Miso as a functional food. In: John 
Shi, C.-T. Ho, and F. Shahidi. 2005. Asian Functional Foods. 
Boca Raton, Florida: CRC Press. xxi + 647 p. See p. 537-53. 
Chap. 19. [34 ref]
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• Summary: Contents: Introduction. Raw materials: 
Soybeans (preferred qualities), rice, barley, salt, 
water, [yeast and] bacterial cultures (halophilic yeasts: 
Zygosaccharomyces rouxii, Candida versalitis; lactic-acid 
producing bacteria: Tetragenococcus halophilus), koji starter 
(tane-koji). Processing technology: Organoleptic properties. 
Nutritional properties. Standards and regulations.
 Of the macronutrients in soybeans, the carbohydrate 
content is the most important, particularly the level of 
oligosaccharides.
 Page 242: Traditionally, making miso was a family 
operation that took place after the fall harvest; the food was 
preserved in times of plenty, which were followed by times 
of uncertainty in the food supply.
 Miso cooperatives: The system of miso cooperatives is 
very well organized. Local cooperatives throughout Japan 
are organized into 51 unions, and these are grouped into 
eight national blocs based on geographical location. The 
blocs have joined to form a national organization called 
the Japan Federation of Miso Manufacturers Cooperatives 
(JFMMC) [Zenkoku Miso Kogyo Kyodo Kumiai Rengokai], 
with headquarters in Tokyo. JFMMC represents about 1,400 
miso manufacturers of all sizes. All miso makers are eligible 
to become members of the local organization, and the vast 
majority take advantage of the membership, which can 
provide many benefi ts. “The JFMMC operates the Central 
Miso Research Institute, which conducts basic research, 
tests new domestic and imported varieties, troubleshoots 
processing problems, and prepares and distributes cultures 
for fermentation.” The JFMMC is very active in public 
relations and publicity; it also sponsors research into the 
health benefi ts and nutritional value of miso. It publishes 
an annual report which includes detailed statistics on miso 
production in Japan, as well as discoveries based on new 
miso research.
 Annual miso competitions are held at the local and 
national level to keep miso in the spotlight; they do much to 
maintain and improve the quality of miso. Most take place in 
the fall, with the national JFMMC competition held last of all 
in early November in Tokyo–a climax of the miso production 
year. “The competitions are keenly contested with several 
hundred entries and are widely reported in the national and 
local media.” “Winning a class can be of great promotional 
benefi t to the winner.” New uses for miso are also on display 
with leading chefs preparing dishes that are offered to 
members of the JFMMC, competition participants, and to the 
media. Address: Agriculture and Agri-Food Canada, Ottawa, 
Ontario, Canada.

1735. 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 
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 
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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.

1736. 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.

1737. 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, 
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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 
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.”

1738. 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.

1739. Azokpota, P.; Hounhouigan, D.J.; Nago, M.C. 
2006. Microbiological and chemical changes during the 
fermentation of African locust bean (Parkia biglobosa) to 
produce afi tin, iru, and sonru, three traditional condiments 
produced in Benin. International J. of Food Microbiology 
107(3):304-09. April 1. [36 ref]
• Summary: “Abstract: African locust bean (Parkia 
biglobosa) was processed to produce afi tin, iru and sonru, 
three different types of condiment from Benin. Whereas 
the fermentation of African locust bean to produce afi tin 
is carried out for 24 hours without using any additive, 
the fermentation for iru and sonru production takes 
place for 48 hours with adding respectively iku-iru and 
yanyanku two traditional malvacene bean-based (Hibiscus 
sabdariffa) additives. The main microorganisms involved 
in the fermentation of the three condiments were Bacillus 
spp., although Staphylococcus spp. was found in lower 
number. The use of additive seems to enhance the initial 
Bacillus counts in iru and sonru, but also a slightly higher 
Staphylococcus count was observed.”
 A detailed and elaborate fl ow chart (p. 305) shows how 
iru, afi tin and sonru are prepared
 Bacillus are responsible for the fermentation of some 
East Asian foods such as natto, kinema, and meju.
 Note: Soy is mentioned 9 times in this article in the 
forms of soybeans, soya bean, and soybean. Address: 
Département de Nutrition et Sciences Alimentaires, Faculté 
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des Sciences Agronomiques, Univ. d’Abomey Calavi (UAC), 
01 BP 526, Cotonou, Benin.

1740. Cwiertka, Katarzyna J. 2006. The soy sauce industry 
in Korea: Scrutinising the legacy of Japanese colonialism. 
Asian Studies Review 30(4):389-410. Dec. [81 + 27 
endnotes. Eng]
• Summary: Excellent; very original, carefully researched, 
well documented, and well written! Contents: Introduction. 
Fermented soyfoods in Korea. The soy sauce industry in 
Japan. The Japanese soy industry in colonial Korea. The 
soy sauce industry in South Korea. The hidden legacy of 
Japanese colonialism.
 In about the 9th century, two major fermented soyfoods–
kanjang (soy sauce) and toenjang (soybean paste) began 
to be made in Korean homes. The third fermented soybean 
product, koch’ujang (red chili pepper paste), started to be 
made much later, after red peppers were introduced to Korea 
at the end of the 16th century. However the earliest known 
references to this new fermented soybean product are found 
in the 2nd half of the 17th century.
 Since that time, these three types of jang have held a 
central place in Korean cookery. They were traditionally 
made in individual homes by women, and helped to mark the 
cycle of the seasons. Meju started to be made in early winter. 
Whole soybeans were soaked in water, boiled, mashed, 
shaped into lumps of various shapes, dried in the sun for 
several days then hung in a dry place for up to about 4 weeks 
until the surface was covered with a bloom of Aspergillus 
oryzae mold and various species of Bacillus bacteria 
multiplied inside each lump.
 In the early spring, the meju was mashed or crushed 
into small pieces; 2 parts by weight of meju were mixed 
in distinctive earthenware crocks with 4 parts of water and 
1.2 parts of salt. Each crock was covered and the mixture 
was then allowed to ferment outdoors for several months. A 
strainer was pressed down into the mash and the liquid soy 
sauce (kanjang) that collected in it was siphoned off, boiled, 
and left to mature for 40-60 days. The solids that remained 
in the crock were mixed with more salt, packed tightly, then 
left to ferment in the sun for another month. The result was 
Korean soybean paste (jang). The taste of each family’s jang 
was unique.
 The fi rst commercial soy sauce brewery in Korea 
was the Yamamoto Soy Sauce Brewery, established in 
1886 in the port city of Pusan. Many more such breweries 
were established in Korea during the following decades; 
commercial soy sauce began to replace its traditional 
homemade counterpart.
 A signifi cant growth in commercial breweries took 
place after Korea became Japan’s protectorate in 1905. By 
the 1920s more than 100 commercial soy sauce breweries 
were operating throughout Korea; they made soy sauce 
according to the traditional Japanese method–not the Korean 

method. They were clustered around urban areas having 
a large concentration of Japanese residents: Pusan, Ulsan, 
Taegu, Miryang, Masan, Kwangju, Mokp’o, Kunsôn, Taejôn, 
Ch’ônan, Inch’ôn, Seoul, Haeju, Chinnam’po, P’yongyang, 
Sinûiju, Wônsan, Hamhûng and Kyôngsông.
 Tsushima (1943, p. 12) listed 276 soy sauce factories in 
operation throughout Korea during 1942; this fi gure is higher 
than that given by other sources.
 The fi rst soy sauce brewery in P’yongyang, Miyagawa 
Shoyu Miso Brewery, was established in 1905 and remained 
the only commercial brewery in the city until Feb. 1936, 
when Kunishi Shoyu Co. set up a modern factory employing 
more than 100 workers.
 The article concludes: “The overwhelming presence 
of factory-made jang in South Korea today is a mundane 
reminder of the impact of Japanese colonialism” on Korean 
cuisine. Address: Centre for Japanese and Korean Studies, 
Leiden Univ., P.O. Box 9515, 2300 RA Leiden, The 
Netherlands. Phone: +31 71 527 2599.

1741. Hung, Y.H. 2006. Antimutagenic activity and 
mechanism of black soybean koji. MS Thesis, National 
Taiwan University, Taipei, Taiwan. *

1742. Davidson, Alan; Jaine, Tom. 2006. The Oxford 
companion to food. New York, NY and Oxford, England: 
Oxford University Press. xxviii + 907 p. Illust. by Soun 
Vannithone. Index. 29 cm. [1500+* ref]
• Summary: The fi rst edition of this remarkable book (1999) 
is already a “classic.” “Alan Davidson famously wrote eighty 
percent of the fi rst edition, which was praised for its wit as 
well as its wisdom. Tom Jaine, editor of the second edition, 
worked closely with Jane Davidson and Helen Saberi to 
ensure that new contributions continue in the same style... 
The text has been updated where necessary” and there are 
many new entries. The front matter, which is 10 pages 
longer, begins with “Alan Davidson: A tribute” (p. vii; he 
died in 2003) followed by a “Preface to the Second edition” 
by Tom Jaine. Entries in the 1st edition are generally on a 
different page in this edition. Tofu, for example, formerly 
on pages 798-99, is now on pages 801-02; however the 
information is the same. The marvelous illustrations in both 
editions are by the same artist. The last page of this edition 
is page 907 compared with page 902 in the 1st edition. 
Address: World’s End, Chelsea, London, England.

1743. 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 
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investigated during the aging period. The moisture contents 
decreased gradually with time.” Address: 1. Dep. of Applied 
Biology and Chemistry, Konkuk Univ., Korea.

1744. Lee, Yuan Kun. ed. 2006. Microbial biotechnology: 
principles and applications. New Jersey: World Scientifi c. 
xiii + 724 p. 23 cm. *
• Summary: Tempeh and koji are both mentioned.

1745. Moey, S.C. 2006. Chinese feasts & festivals: A 
cookbook. Singapore: Periplus Editions. 144 p. See p. 28. 
Illust. by the author (Color). 31 cm.
• Summary: A colorful book with marvelous, creative 
illustrations. The recipe for “Pork and taro bowl” (p. 28) 
has a headnote which begins: “This is a festive Hakka dish, 
obligatory for every Hakka celebration... Red preserved bean 
curd (nam yee) has a pungent fl avor rather like strong cheese. 
It comes in cubes packed in jars or bottles and is available in 
Asian food stores.”
 The recipe calls for “2 tablespoons red preserved bean 
curd (nam yee).”
 Note 1. This is the earliest English-language document 
seen (Oct. 2010) that uses the term “red preserved bean 
curd” to refer to a type of fermented tofu.
 The recipe for “Five spice rolls” (p. 29) notes that 
these rolls are a Fukienese favorite. “Dried sheets of bean 
curd skin [yuba] are traditionally used to wrap them and 
can be bought from health food stores or Chinese grocers.” 
The recipe calls for “4 large sheets dried bean skin.” The 
directions read: “2. Wipe the dried bean curd skins with a 
damp cloth to soften them, then cut the sheets in to sixteen 
6-inch (15-cm) squares. Set aside.
 The recipe for “’Good luck’ spring rolls” (p. 45) calls for 
“10 sheets dried bean curd skin.”
 The recipe for “Braised assorted vegetables” (p. 52) 
is an adaptation of the traditional Buddhist vegetarian dish 
Lohanzai. Popular additions include “dried bean curd sticks.” 
The basic recipe calls for “1 tablespoon red preserved bean 
curd” [nam yee].
 Six recipes call for “black soy sauce.”
 In the “Vital ingredients” section [glossary] (p. 134-
41) are entries for the following soy-related ingredients: 
Dried bean curd skin [dried yuba]. Hoisin sauce (a sweet 
brown sauce based on yellow soybeans). Hot bean sauce 
or chili bean sauce (“a smooth red sauce made from yellow 
bean sauce mixed with chilies”). Oyster sauce (contains 
soy sauce). Preserved bean curd (“has the consistency and 
pungency of strong smelling cheese.” The two main varieties 
are red (colored with red rice) or brown; chili and rice wine 
are often added. “Red preserved bean curd (nam yee) has 
chili and hoisin sauce added to it during fermentation”). 
Soy sauce (The two main varieties for cooking are light and 
black soy sauce. Regular soy sauce {light} is saltier and 
thinner, and is used as a seasoning in cooking and as a table 

dip. “Black soy sauce is darker, thicker and richer in color, 
and is slightly sweeter in taste. Used as a browning agent 
for roasting or braising meats, it contributed color as well 
as fl avor. Also available are mushroom-fl avored soy sauces, 
seasoned soy sauces for seafood and chili soy sauces”). 
Yellow bean paste (“tau cheo in Hokkien is also known as 
fermented bean paste or black bean paste and is similar to 
Japanese miso”). Address: Freelance writer, artist and cook, 
Penang, Malaysia.

1746. 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.

1747. SoyaScan Notes. 2007. Documents on the history of 
the Whisky Trust, formally known as the Distillers and Cattle 
Feeders’ Trust (Overview). Jan. 20. Compiled by William 
Shurtleff of Soyinfo Center.
• Summary: According to the OCLC database, no book or 
PhD these has ever been written about the history of this 
trust. However several government documents are available:
 (1) 1888 July 27. Whiskey. On this date a Congressional 
committee, U.S. House of Representatives, convened to 
question John M. Atherton, Thomas H. Sherley and Joseph 
B. Greenhut, all members of the trust. The questions 
encompassed all aspects of the distilling industry and the 
trust. The resulting document (94 pages, 23 cm) is OCLC 
6133-0750.
 (2) 1889 March 2. Trusts: Report. Investigation of 
whisky trust by the House Committee on Manufactures (188 
+ 35 p., 23 cm). OCLC 1803-6748.
 (3) 1893 March. Whiskey trust investigation report. 
House Committee on the Judiciary. Report No. 2601 (98 p., 
22 cm). OCLC 3414-8594.
 Trusts were a major issue in the USA in the late 
1800s. In 1890 the Sherman Antitrust Act was passed; this 
federal legislation prohibited “monopolies or attempts to 
monopolize” and “contracts, combinations, or conspiracies 
in restraint of trade” in interstate or foreign commerce. This 
act was supplemented by the Clayton Antitrust Act of 1914. 
Both acts are enforced by the Federal Trade Commission 
(FTC) and the Antitrust Division of the U.S. Attorney 
General’s offi ce.
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1748. Qin, Likang; Ding, X. 2007. Formation of taste and 
odor compounds during preparation of Douchiba, a Chinese 
traditional soy-fermented appetizer. J. of Food Biochemistry 
31(2):230-51. April. [36 ref]
• Summary: “Douchiba (DCB), a Chinese traditional soy-
fermented appetizer, is abundantly produced and widely 
consumed in Guizhou province of southwest China. In this 
study, an analysis of free amino acid (FAA) profi les, low 
molecular weight peptide fractions (LMWPFs), hydrophobic 
bitter peptide fractions (HBPFs) and volatile compounds 
was conducted to understand the changes in taste and odor 
compounds of DCB during fi ve consecutive manufacturing 
stages: steamed soybean (SS), 5-day incubated Koji (Koji), 
6-month fermented Douchi, semifi nished Douchiba (sm-
DCB) and 6-month ripened fi nished Douchiba (DCB).” 
Address: Key Laboratory of Food Science and Safety, 
Ministry of Education Southern Yangtze Univ., Wuxi, 
Jiangsu 214036, China.

1749. 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.

1750. Dzogbefi a, V.P.; Arthur, P.L.; Zakpaa, H.D. 2007. 
Value addition of locally produced soybean in Ghana. 
Journal of Science and Technology (Ghana) 27(2):22-30. 
Aug. [16 ref]
• Summary: “Ghana produces about 50,000 metric tons 
of soy beans per annum, of which only about 15 metric 
tons are utilized. One aspect of utilizing the beans is in the 
production of soy sauce, a product whose demand is on 
the increase due to changing food habits of the Ghanaian 
society. A preliminary attempt to produce soy sauce from 
the cultivated beans using starter culture fermentation 
approach was therefore investigated. A mixture of cooked 
soybean mash and roasted wheat was inoculated with 
Aspergillus oryzae (ATCC 46240) under aseptic conditions 
and allowed to ferment for fi ve days. This fermented 
solid mash referred to as ‘koji’ was then mixed with an 
eighteen per cent brine solution and subjected to further 
fermentation for three months to constitute the ‘moromi’ 
stage of soy sauce production. At the end of fermentation, 
the ‘moromi’ was fi ltered and coloured with either caramel 
or molasses. Chemical and sensory analysis on the resultant 
product showed it to be comparable and in some instances 
superior to commercial products on the market. This simple 
biotechnological method could he used to add value to 
surplus soy beans on the Ghanaian market.” Address: Dep. of 
Biochemistry and Biotechnology, Kwame Nkrumah Univ. of 

Science and Technology, Univ. Post Offi ce, Kumasi, Ghana.

1751. Jorgensen, T.R. 2007. Identifi cation and toxigenic 
potential of the industrially important fungi, Aspergillus 
oryzae and Aspergillus sojae. J. of Food Protection 
70(12):2916-34. Dec. [134 ref]
• Summary: “Mold strains belonging to the species 
Aspergillus oryzae and Aspergillus sojae are highly valued as 
koji molds in the traditional preparation of fermented foods, 
such as miso, sake, and shoyu, and as protein production 
hosts in modern industrial processes. A. oryzae and A. 
sojae are relatives of the wild molds Aspergillus fl avus and 
Aspergillus parasiticus.”
 Table 1 gives the acronyms of 12 international culture 
collections. Address: Dep. of Biochemistry and Molecular 
Biology, Univ. of Southern Denmark, Campusvej 55, 5230 
Odense M, Denmark.

1752. Lee, I-Hsin; Hung, Y.H.; Chou, C.C. 2007. Total 
phenolic and anthocyanin contents as well as antioxidant 
activity of black bean koji fermented by Aspergillus 
awamori under different culture conditions. Food Chemistry 
104(3):936-42. [33 ref]
• Summary: “Solid state fermentation was performed by 
growing Aspergillus awamori, a food grade fungus, on 
steamed black bean at 25, 30 or 35ºC for 3 days or at 30ºC 
for 0-5 days to prepare black bean kojis. It was found that 
fermentation for a period of 3 days at 30ºC yielded a koji 
that contained the highest amount of total phenolics and 
anthocyanins among the various kojis examined.” Address: 
Graduate Inst. of Food Science and Technology, National 
Taiwan University, 59, Lane 144, Keelung Rd., Sec. 4, 
Taipei, Taiwan.

1753. Losso, Jack N.; Shahidi, Fereidoon; Bagchi, Debasis. 
2007. Anti-angiogenic functional and medicinal foods. Boca 
Raton, Florida: CRC Press. 715 p. See p. 131. Illust. 24 cm. 
[30+ ref]*
• Summary: Section 6.2.2 “Fermented soy foods (Doenjang, 
chonggukjang, and ganjang)” has the following contents: 
1. General characteristics of doenjang, chonggukjang, 
and ganjang. 2. Health promoting effects of doenjang, 
chonggukjang, and ganjang.
 Doenjang is Korean soy paste [somewhat like Korean 
miso]; it is made from meju (a fermented mass of cooked 
soybeans [soybean koji]) and takes several months to 
ferment. In traditional meju the main microorganisms are 
Aspergillus oryzae, Aspergillus sojae and Bacillus subtilis. 
“In the past, doenjang was obtained by separating the soy 
sauce (ganjang) after fermentation of meju in brine for 
several months. However, commercial doenjang is now 
produced as a sole product without separation of ganjang, 
and other cereals are often added to soybeans as a substrate 
[as is also the case for Japanese miso]. Modern meju is 
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prepared on an industrial scale by inoculating” the substrate 
with Aspergillus oryzae “and Bacillus rather than depending 
on natural contaminant fl ora.”
 Chonggukjang is another type of fermented soybean 
paste; in Korea it is typically consumed as the basis of a 
soup and takes only a few days to ferment. The fermented 
soybeans are typically mixed with salt, garlic, ginger, and red 
chili pepper before being used as a soup base. Chonggukjang 
was fi rst mentioned in the Sanlim Gyongje, by Hong Man-
Sun, an agricultural encyclopedia published in 1715. Note: It 
could be called Korean natto.
 Ganjang is Korean soy sauce. Traditionally it was made 
by separation of the liquid from doenjang [From Google 
Books Preview].

1754. Liu, KeShun. 2008. Food use of whole soybeans. In: 
Lawrence A. Johnson et al. eds. 2008. Soybeans: Chemistry, 
Production, Processing, and Utilization. Urbana, Illinois: 
AOCS Press. viii + 842 p. See p. 441-481. Chap. 14. [85 ref]
• Summary: Contents: Introduction. Non-fermented 
soyfoods: Soymilk (traditional soymilk, modern soymilk 
{techniques to reduce beany fl avors, formulation and 
fortifi cation, homogenization, thermal processing, and 
packaging}), tofu (preparation methods, factors involved in 
tofu-making {soybean varieties, storage and pretreatment, 
solids concentration, heating, type of coagulants, coagulant 
concentration, coagulation temperature, coagulation time, 
process automation, packaging}, varieties of tofu {silken 
tofu, regular and fi rm tofus, varieties of tofu products}), 
green vegetable soybeans, soybean sprouts, yuba, okara, 
roasted or cooked (boiled whole) soybeans.
 Fermented soyfoods: Terms (Koji {fermentation, koji 
starter, inoculum}), fermented soy paste (preparation method 
{preparing rice koji, treating soybeans, mixing and mashing, 
fermenting, pasteurizing and packaging}, processing 
principles), soy sauce (preparation method {treating raw 
materials, koji making, brine fermentation, pressing, 
refi ning}, processing principles, chemical soy sauce), 
Japanese natto (preparation method, processing principles), 
Indonesia tempeh (processing method, processing 
principles), fermented soymilk, fermented tofu (preparation 
method, processing principles), fermented black soybeans 
(Chinese douchi, Japanese hamanatto). Conclusion.
 Figures show: (1) Flowchart of a traditional Chinese 
method for making soymilk and tofu. (2) Photo of savory 
tofu dices. (3) Photo of soy sprouts. (4) Photo of yuba 
(soymilk fi lm). (5) Photo of Chinese jiang and Japanese 
white and red miso. (6) Flow chart of a common method for 
making Japanese rice miso. (7) Photo of Japanese natto. (8) 
Flow chart of a traditional Indonesian method for making 
tempeh. (9) Photo of Chinese douchi (fermented black 
soybeans or fermented whole soybeans). Address: Research 
Chemist, U.S. Dep. of Agriculture, Agricultural Research 
Service, Grain Chemistry and Utilization Lab., Aberdeen, 

Idaho 83210.

1755. 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.

1756. Yoshihara, Susan-Marie [“Lulu”]; Yoshihara, 
Yasuo [“Yoshi”]. 2008. Re: History of Shin-Mei-Do Miso 
Company. Letter to William Shurtleff at Soyinfo Center, 
Aug. 12. 3 p. Typed, with signature.
• Summary: “Dear Bill, In 1977 I met you and Akiko in 
Tokyo. Our miso making journey began a year before when 
I found “The Book of Miso” in Uwajima-ya department 
store in Seattle [Washington]. Your book, “The Book of 
Tofu,” was already my favourite cookbook and I was looking 
forward to new culinary adventures. It may sound trite but 
what I found in the “The Book of Miso” literally changed my 
life.
 “Inside the book was not only a wealth of miso lore and 
recipes, complete and detailed instructions for making miso 
at home and on a commercial scale were there in the back of 
the book, too. With this information I knew that our family 
could set up our own miso business.
 “In 1976 we had just moved to rural Denman Island 
but still had no idea of how we would make our living. My 
husband, Yoshi, was from a Japanese farm family and he 
remembered how his family had made miso at home every 
fall. But he was only a child then and knew only some of the 
details involved. Nevertheless, we were interested and in the 
fall of 1977, accompanied by our 4 year old son, I went to 
Japan.
 “Thanks to an amazing bit of luck I received an 
introduction to Yaeko Nakata, sister of the president of 
Maruman Miso Company in Nagano prefecture. Ms. Nakata 
was in charge of the hand-made division of the company. 
She and miso maker Chisato Kobayashi allowed me to 
observe and participate in the koji making process. Because 
I was able to experience the making of koji, so crucial to the 
making of good miso, I felt that Yoshi and I would be able to 
succeed in miso making.
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 Note: Susan-Marie arrived in Japan in Oct. 1977 and 
was there until the end of February 1978–about 5 months. 
Thus, she was the fi rst Caucasian and the fi rst Westerner 
to travel to Japan with the specifi c goal of making miso 
commercially in the North America or Europe. She got very 
little support from anyone in the beginning. The trip was 
funded in part by money she had earned from planting trees 
for two weeks on Vancouver Island. “Most folks in Japan 
and Canada probably thought I was out of my mind to try 
to make miso in Canada.” Yet without her struggle and her 
hands-on experience, the miso business in Canada could 
never have existed. On this trip she was accompanied by the 
now famous Japanese photographer, Mr. Ryuji Miyamoto.
 “With very little capital but with youth and enthusiasm 
on our side we started work. It was 1979 and we had a 5 year 
old and a new baby boy. We made our fi rst few batches in a 
woodshed. Our beans and grains were steamed in ½ whiskey 
barrels over a wood fi re in a maple syrup cooker that we 
found in an antiques store. The upper part of our 10 acre 
property had been clear-cut some years before we bought it, 
so Yoshi used the logging slash to stoke the fi res.
 “That summer we built a new building. About once 
a month Yoshi drove our little red Datsun pickup truck to 
Vancouver where he bought sea salt and organically grown 
rice and soybeans. He also bought large oak barrels from 
Sweeney Cooperage in Vancouver. Two of the barrels could 
just squeeze into the back of the pickup and the bags of salt 
and grains and soybeans fi t inside the barrels.
 “We had no machines–no grinder, no mixer. Using a ½ 
barrel and a special pair of clean new gum boots, Yoshi and 
I took turns smashing cooked 
soybeans while the other poured 
in the salted koji and turned the 
miso-to-be with an extra large 
rice paddle that Yoshi carved from 
Douglas fi r. Often one of us was 
carrying the baby on our back. 
Our elder son played in the shop 
while we worked. Over about 3 
years we made 22 tons of miso 
that way.
 “Did I tell you that Yoshi’s 
fi rst carpentry project ever was to 
build the koji incubation room in 
the woodshed? Our neighbours 
made the koji boxes from red 
alder wood and those boxes are 
still in good condition, nearly 30 
years later.
 “It is amazing what you can 
do when you are young, healthy, 
idealistic and ignorant! Even so, 
we realized soon enough that we’d 
have to have mechanical help to 

make a living. In 1982 we built an addition to the building 
and added 8 large wooden tanks from Arrow Tank Company 
of Buffalo, New York. By that time Sweeney Cooperage had 
already been torn down for Expo 86 in Vancouver. We also 
imported a miso mixing machine from Japan and bought a 
used grinder. A neighbour helped us set up a low pressure 
steam boiler by adapting a wood-fi red house furnace. Used 
stainless steel steam kettles completed the production 
equipment.
 “Every summer Yoshi bucked, split and stacked 
fi rewood for the boiler. He made an extra long wooden spoon 
to harvest the fi nished miso from the large tanks. He packed 
the miso by hand no matter how hot or cold the weather was. 
Only the koji incubation room was heated, yet even in mid-
winter Yoshi stood there at the packaging table for hours in 
the freezing cold. Yoshi is very strong and fi t for a man his 
age.
 “In September of 2006 Yoshi broke his collarbone in a 
bicycle accident. It never healed properly. In the meantime 
the cost of doing business had gone up incredibly. Ferry fares 
to the islands more than doubled. In 2008 we decided to 
retire and shut down our business after producing 220 tons of 
miso in nearly 30 years of business.
 “If you would like to know more about how we made 
miso please don’t hesitate to contact us. We are enclosing 
newspaper articles, 9 photographs and captions that explain 
them. Please keep these copies as we have backup copies of 
them.
 “Sincerely,...”
 Photos (mostly black and white) accompanying this 
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letter show: (1) Susan-Marie learning koji making at 
Maruman Miso in Iida, City, Nagano prefecture, Japan. Feb. 
1978. Photo by Mori Akiko of Sankei Shinbun.
 (2) Susan-Marie helping Mr. Chisato Kobayashi carry 
grain to the steamer. Same date, place, and photographer as 
No. 1.
 (3) Susan-Marie crushing cooked soybeans underfoot to 
make miso, 1979, Denman Island, at Shin-Mei-Do Miso Co. 
Photo by Yasuo Yoshihara.
 (4) Steaming soybeans using an old cast-iron, wood-
fi red, maple-syrup boiler, April 1979. Photo by Yasuo.
 (5) Yasuo and baby Tomoe by the steamer, April 1970. 
Photo by Susan-Marie.
 (6) Yasuo and Susan-Marie in the new miso shop, on 
their same property, 1983, Denman Island.
 (7) The new miso shop and new equipment, 1983.
 (8) Miso license plate, 1984, Denman Island.
 (9) Yasuo and Susan-Marie with Arrow Tanks, 1986, 
Denman Island (color).
 (10) Yasuo moving a large stone. Address: Shin-Mei-Do 
Miso Co., 3906 Wren Rd., Denman Island, BC, Canada, V0R 
1T0. Phone: 250-335-0253.

1757. 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.

1758. Murooka, Yoshikatsu; Yamshita, M. 2008. Traditional 
healthful fermented products of Japan. J. of Industrial 
Microbiology and Biotechnology 35(8):791-98. Aug. [79 ref]
• Summary: “A variety of fermentation products, such 
as foods containing probiotic bacteria, black rice vinegar 
(kurosu), soy sauce (shoyu), soybean-barley paste (miso), 
natto and tempeh, are sold in food stores in Japan. These 
fermented food products are produced by traditional 
methods that exploit mixed cultures of various non-toxic 
microorganisms. These microorganisms include lactic acid 
bacteria, acetic acid bacteria, sake yeast, koji molds and natto 
bacteria.” Address: 1. Dep. of Health Science, Hiroshima 
Institute of Technology, Miyake 1-1, Saeki-2, Hiroshima 
731-5193, Japan.

1759. Cwiertka, Katarzyna J.; Moriya, Akiko. 2008. 
Fermented soyfoods in South Korea: The industrialization 
of tradition. In: Christine M. Du Bois, C.-B. Tan, and S.W. 
Mintz, eds. 2008. The World of Soy. Urbana, Illinois: 
University of Illinois Press. viii + 337 p. See p. 161-181. [47 
ref]
• Summary: Contents: Introduction. The soul of Korean 
cuisine. The industrialization of Chang manufacture. 
Conclusion–Chang and Korean identity. Notes.
 Photos show: (1) One of the Starbucks outlets in Korea’s 
capital. (2) Industrially produced soybean paste and hot 
red pepper paste on shelves in a modern retail store. (3) A 
traditional home in the Hahoe Folk Village near Andong. 
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Meju [soybean koji] is hanging under the eaves and sauce 
pots stand in the courtyard. Liquid soy sauce is kanjang. 
Korean miso is toenjang or doen jang. Hot red pepper miso 
is koch’ujang, which was fi rst mentioned in the 2nd half of 
the 17th century.
 Although foreign foods are widely consumed in Korea 
today, soybeans and soyfoods remain a fundamental part 
of the Korean diet, and appear in a wide range for forms. 
Whole soybeans are boiled with other beans, rice, and other 
cereals to make k’ongbap [kongbap]. Whole soybeans 
are also mashed or ground into a creamy soup called 
k’ongguksu [kongguksu] which is served in the summer 
with noodles, soymilk, and julienned cucumber. Soybean 
sprouts (k’ongnamul), long a favorite in Korea, are used 
as an ingredient in a variety of soups, stews, and stir-fried. 
Seasoned soy sprouts (k’ongnamul much’im [kongnamul 
muchim]), a popular dish at many Korean meals, is made 
with blanched soybean sprouts seasoned with green onions, 
garlic, salt (or sometimes soy sauce), sesame oil, and crushed 
sesame seeds. Several kinds of tofu (tubu) are used in Korean 
cooking; they can be fried, braised, or simmered. To make 
Tofu kimchi (tubu kimch’i), cut fresh tofu into squares and 
arrange with pieces of kimchi; it serves as a popular snack 
with alcoholic beverages. Minced or mashed tofu mixed 
with minced meat can be used as a fi lling for dumplings 
called mandu [like Japanese manju], which are then fried 
or steamed. Roasted soybeans (pokkun k’ong) and roasted 
soybean fl our (k’ongaru) are indispensable ingredients in 
many traditional desserts such as kwaja and ttok. During the 
last two decades, soymilk has become a popular product in 
Korea.
 Footnote 16 describes the four basic types of Korean soy 
sauce: ch’ong kanjan, chung kanjan, chin kanjang, and chin 
kanjang (written with a different ideogram than no. 3). There 
is also honhap kanjang (a mixture of Japanese soy sauce 
and its chemical counterpart) and choson kanjang (a product 
manufactured on the basis of traditional Korean methods) (p. 
172-73). Address: 1. Leiden Univ., Netherlands, lecturer at 
the Centre for Japanese and Korean Studies.

1760. Fujita, Chieko. 2008. Koji, an Aspergillus (Web 
article). http://www.tokyofoundation.org/en/topics/japanese-
traditional-foods/vol.-10-koji-an-aspergillus. Posted Dec. 16.
• Summary: This article is part of The Tokyo Foundation 
website, is very interesting and fairly well done–except 
for the poor title. Koji and Aspergillus are two completely 
different things. Koji is made using grains (typically rice or 
barley) which are cultured with Aspergillus oryzae, a species 
of mold.
 Contents of article: Introduction. An unsung hero in 
the Japanese diet [koji]. A secret and sophisticated tradition 
(defi nes koji and tane koji). Making rice koji: A three-day 
process (describes nine steps in the process, but without 
illustrations). Recognizing a national treasure. Rice koji and 

sake making at Narimasa brewery (with four color photos).
 Fermented foods and seasonings are so essential to 
Japanese food that virtually no Japanese meal is complete 
without them. The beauty of fermentation is that it enhances 
the fl avor of ingredients and increases their nutritional value 
while at the same time making them less perishable. The 
Japanese have traditionally made full use of this technique of 
harnessing microorganisms to produce and preserve diverse 
foods. At the foundation of this culture are koji in various 
forms, including rice koji, barley koji, and [soy] bean koji.”
 But starting in the mid-1950s, with the advent of rapid 
economic growth, the pursuit of speed by the Japanese food 
industry has led to the gradual demise of koji.
 “In 2004 Professor Emeritus Eiji Ichishima of Tohoku 
University called the koji fungus a ‘national fungus’ 
[kokkin]–much like national fl owers and animals–in the 
Journal of the Brewing Society of Japan [Nippon Jozo 
Kyokai Zasshi] a proposal that was approved at the academic 
society’s annual meeting in 2006.”

1761. 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 
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 
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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.
 “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.

1762. 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.
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 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 
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 
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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.

1763. Pettid, Michael J. 2008. Korean cuisine: An illustrated 
history. Korean-style soy sauce, miso, and red pepper sauce 
(Document part). London: Reaktion Books. 223 p. [118 + 
110 endnotes]
• Summary: This is the best book seen to date on this 
subject. There are many records of the early Korean 
kingdoms using soy products; for example a record of 
683 CE states Korean-style jang (toenjang) and soy sauce 
(kanjang) were among the presents exchanged in a royal 
wedding (p. 40, endnote 15. See: Kim Pusik, Samguk sagi 
{“History of the Three Kingdoms”} translated into modern 
Korean, Yi Pyongdo {Seoul, 1996}, Vol. 1, p. 201).
 The section on “Condiments and seasonings” (p. 42) 
begins: An old Korean proverb states, “Food is only as good 
as the jang” (sauces based on soybeans).
 Korean cookery has a wide range of fl avors which 
include the stronger fl avors of soybean paste stew (toenjang 
tchigae) and kimch’i. Moreover, even among the soy sauces 
(kanjang) and Korean-style misos (toenchang) there is a 
tremendous range of varieties and regional specialties, with 
many distinctive fl avors.
 A work titled Chungbo sallim kyonje (Farm 
management, supplemented and enlarged), written in the 
early 1800s points out the importance of jang.

“Jang is the source of all fl avors. If the taste of a 
house’s jang is not good, even if there are good vegetables 
or fl avorful meats, one cannot prepare good food. The 
household head must always keep in mind the fermentation 
of jang, and through this will be able to have well-aged and 
good jang.”
 Likewise, Yi Pinghogak (1759-1824) in her Kyuhap 
ch’ongso (“Encyclopedia for Women’s Daily Life”) 
discusses the best days to make jang and also the importance 
of having the changdoktae, the terrace upon which 
earthenware jars of soy sauce and other jang are kept, face in 
an auspicious direction, as determined by the yearly calendar.
 The three main types of jang are toenjang, kanjang and 
koch’ujang. The suffi x -jang refers to a fermented sauce 
based on soybeans; toenjang means ‘thick’ soybean sauce 

and kanjang means ‘salty’ liquid soybean sauce.
 The basic ingredient used to make both these sauces is 
soybean koji (meju) which was traditionally made in the late 
autumn and allowed to ferment until past the lunar New Year, 
about 3 months in all. The blocks of meju were then soaked 
in large earthenware pots of brine to make jang and toenjang.
 In Korea, there are three basic types of soy sauce 
(kanjang): (1) a strong-fl avored sauce with a dark color (chin 
kanjang), (2) a medium-fl avored sauce with a light-brown 
color (chung kanjang), and (3) a weak-fl avored sauce with 
a light, clear color (mulgun kanjang). Type (1) requires at 
least fi ve years of fermentation, and because of its sweet 
fl avor and dark color it is used for boiling, fermenting, or 
as a seasoning in medicinal rice (yak pap). Type (2) was 
traditionally used as a seasoning for vegetables or stews, 
whereas type (3) which was fermented for 1-2 years used 
mainly as a seasoning for soups.
 Given the importance of soy sauce in Korea, it us no 
surprise that recipe books of the Choson
 Joseon period (1392-1910) offer dozens of variations 
on the basic recipe. For example, Sallim kyongje (“Farm 
management”) alone offers some 25 variations.
 In each household, soy sauce was prepared with great 
care, and each step in the process was carefully followed 
according to the family tradition. If a daughter-in-law failed 
to match the preferred taste of the soy sauce in her husband’s 
household, it was seen as a bad omen for the family. Many 
families even made small ritual offerings to the household 
gods when making soy sauce in order to ensure success. 
Other customs such as hanging gold-colored thread, red chili 
peppers, or traditional socks–all believed to repel malevolent 
spirits–around the earthenware pots of soy sauce were done 
to keep away malicious spirits.
 During the period 1910-1945, when Korea was a colony 
of Japan, Japanese-style shoyu was introduced to Korea and 
mass-produced in factories. However the fl avor of this new 
soy sauce did not match the tastes of the Korean people, 
so despite the rationing of crops for the military, Koreans 
continued to make their traditional soy sauce, thereby 
preserving this important element of Korean food culture.
 A detailed discussion of Korean-style miso (toenjang) is 
given next, followed by a shorter discussion of koch’ujang 
which is made by mixing meju powder, glutinous rice 
or regular boiled rice, and red chilli pepper powder–and 
then fermenting the entire mixture. Address: Asst. Prof. 
of Korean, Dep. of German, Russian, and East Asian 
Languages, Binghampton Univ., England.

1764. Katz, Ellix Sandor. 2009. Re: Making tempeh, koji, 
and miso. Letter (e-mail) to friends, Feb. 6. 1 p.
• Summary: “I’ve been busy creating a new teaching 
kitchen at a friend’s farm a few miles from my home. With a 
dedicated incubator (rather than one improvised in the oven 
I share with twenty people), I’ve made more tempeh in the 
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past couple of months than in the 15 years before. I’ve been 
experimenting with different beans and grains, and we’ve 
been eating lots of tempeh. Yummmm! I’ve also scaled 
up my koji-making and miso-making. And I’m trying my 
hand dry-curing venison in the style of prosciutto. All very 
exciting.
 “I’m pleased to announce that I will be hosting my fi rst 
workshops in the new space this upcoming spring. Four-
day hands-on fermentation production. Details below. I will 
continue spreading fermentation fervor elsewhere, but in 
a much more limited way (only occasionally).” Address: 
Foundation for Fermentation Fervor, 247 Sanctuary Lane, 
Liberty, Tennessee 37095.

1765. Centraalbureau vor Schimmelcultures. 2009. CBS 
Fungal Biodiversity Centre (Website printout–part). www.
cbs.knaw.nl Retrieved April 6.
• Summary: This culture collection organization is similar 
to the National Center for Agricultural Research Utilization 
(NCAUR) in Peoria, Illinois. Contents: Home (incl. current 
news, biodiversity). About CBS. Research. Collections. 
Databases (18). Publications. Service. Links.
 When we searched the 1st database, the “Filamentous 
fungi database,” it was very slow to load and to search. 
It “contains data on more than 38,000 strains in the CBS 
collection,” we got interesting results searching for: (1) 
Tempeh–14 hits = records found. In each record, tempeh 
appears in the fi eld “Substrate.” The “Taxon name” 
(scientifi c name) of Rhizopus oligosporus has been changed 
to Rhizopus microsporus var. oligosporus (Saito) Schipper & 
Stalpers. In some records the name of the collector and date 
collected are given. Country and locality (where collected): 
Indonesia.
 Other organisms used to make tempeh are: Rhizopus 
oryzae Went & Prinsen Geerligs. Rhizopus stolonifer var. 
stolonifer. Cladosporium oxysporum Berkeley & M.A. 
Curtis. Rhizopus azygosporus G.F. Yuan & S.C. Jong. One 
culture typically costs “150 Euro (65.0 Euro for Academies, 
Universities, Education).”
 (2) Rhizopus oligosporus: 5 hits.
 (3) Miso: 3 hits. One substrate was soy sauce and 
another was koji starter culture. The fungi were: Aspergillus 
oryzae var. oryzae. Aspergillus sojae Sakaguchi & K. 
Yamada ex Murakami.
 (4) Soy sauce: 13 hits. In addition to the two molds used 
to make miso, there was also: Aspergillus oryzae var. effusus 
(Tiraboschi) Y. Ohara.
 (5) Chinese cheese: No hits.
 (6) Fermented tofu: No hits.
 (7) Sufu: 9 hits. The molds used are: Mucor racemosus f. 
racemosus. Mucor indicus Lendner. Mucor hiemalis Wehmer. 
Actinomucor elegans (Eidam) C.R. Benjamin & Hesseltine. 
Mucor circinelloides f. circinelloides. Rhizopus microsporus 
var. microsporus Tieghem.

 (8) Douchi or doushi or doushih or dowsee or dowsi or 
toushih or tou-shih or fermented black beans or preserved 
black beans: No hits.
 (9) Aspergillus: 1,213 hits.
 (10) Soybeans: 1 hit. Substrate: Soybeans. Taxon name: 
Aspergillus wentii Wehmer. Country and locality: Indonesia, 
Java.
 (11) Soybean: 18 hits. Substrate is usually “soil from 
soybean fi eld.” Molds are Penicillium and Aspergillus 
species.
 (12) Koji: 36 hits. Molds: Aspergillus oryzae var. oryzae. 
Aspergillus oryzae var. brunneus Murakami. Aspergillus 
tamarii Kita. Rhizopus microsporus var. tuberosus R.Y. 
Zheng & G.Q. Chen (koji from China). Address: Utrecht, 
Netherlands. Phone: +31 (0)30 212-2600.

1766. Choi, Ki-Soon; Lee, H.-J.; Kwo, D.-J. 2009. 
[Physicochemical and microbiological properties of Korean 
traditional meju]. Korean J. of Food Preservation 16(2):217-
22. April. [24 ref. Kor; eng]
• Summary: “The objective of this study was to obtain basic 
data on Korean traditional meju collected in 17 regions of 
Korea, to defi ne and control meju quality. The moisture, 
crude fat, crude protein, and amino nitrogen contents of meju 
were” measured and recorded. Address: 1. Dep. of Food 
Science, College of Life Science, Kangnung-Wonju National 
Univ., Kangneung, 210-702, Korea.

1767. Product Name:  Brown Rice Amazaké: Cultured 
Sweet Rice Milk.
Manufacturer’s Name:  Rhapsody Natural Foods.
Manufacturer’s Address:  28 Main Street, Montpelier, 
Vermont 05602.
Date of Introduction:  2010 February.
Ingredients:  Filtered water, organic brown rice, koji 
(cultured rice), kombu sea vegetable, sea salt.
Wt/Vol., Packaging, Price:  12 fl . oz. plastic bottles.
How Stored:  Refrigerated.
New Product–Documentation:  Label sent by Sjon Welters. 
2010, March. 4 by 4 inches. Pressure sensitive. White and 
black on red.
 Letter (e-mail) from Sjon Welters. 2015 Nov. 25. The 
product now has a new label. Why? Sjon replies: The main 
reason was that we could make the product organic now by 
using our own organic koji, so we did a re-design. Before we 
used Cold Mountain koji and although we asked them for 
organic koji, they were not able to produce it for anybody 
but themselves at the time. Our bottle supplier/manufacturer 
changed, leading to a change in bottle.

1768. 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 
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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.

1769. Ko, Bong-Kuk; Kim, K.M.; Hong, Y.S.; Lee, C.H. 
2010. Metabolomic assessment of fermentative capability of 
soybean starter treated with high pressure. J. of Agricultural 
and Food Chemistry 58(15):8738-47. Aug. 11. [60 ref]
• Summary: “Meju, a brick of dried fermented soybean 
naturally inoculated with microorganisms, is a starter 
used for producing traditional Korean fermented soybean 
products such as soybean paste (doenjang) and soy sauce 
(ganjang). In order to reduce aging time during production of 
soybean paste and soy sauce, high pressure (HP) treatment 
was applied to the meju starter at 500 MPa of pressure for 
10 min at 15ºC.” Address: 1. School of Life Science and 
Biotechnology, Korea Univ., Seoul 136-701, Republic of 
Korea.

1770. Lee, J.H.; Kim, T.W.; Lee, H.; Chang, H.C.; Kim, 
H.Y. 2010. Determination of microbial diversity in meju, 
fermented cooked soya beans, using nested PCR-denaturing 
gradient gel electrophoresis. Letters in Applied Microbiology 
51(4):388-94. Oct. [25 ref]
• Summary: “Signifi cance and Impact of the Study: This is 
the fi rst report showing the differences and similarities in 
the populations of micro-organisms in meju samples using 
nested PCR-DGGE, a culture-independent method. The 
results may be applicable to the development of improved 
meju, in which the indigenous micro-organisms required 
for fermentation can be standardized.” Address: 1-3. Inst. 
of Life Sciences & Resources and Graduate School of 

Biotechnology, Kyung Hee Univ., Yongin, Korea.

1771. Product Name:  [Ryorido Ama Zake (Oat, Millet, or 
Rice)].
Manufacturer’s Name:  Ryorido.
Date of Introduction:  2010.
Ingredients:  Oats, or Millet, or Rice.
Wt/Vol., Packaging, Price:  360-380 gm.
How Stored:  Refrigerated.
New Product–Documentation:  See next page. Label 
sent to Soyinfo Center by Chico Leroux of Lyon, France. 
2012. Feb. 8. Chico says: “Amazaké from the Dutch maker 
Ryorido. They have stopped production. Apparently have 
sold their business to a Czech based fi rm, as per 2012 they 
still haven’t started production–according to their website 
www.amazake.eu–which says: ‘The company Sunfood from 
Czech Republic will continue the production of koji and 
amazake... The products will be available from your retailed 
from 1 March 2012.’”
 “Sunfood is an organic production company located 
in rural Dobruska in Czech Republic. The company was 
founded in Dobruska in 1991 by Milan Dvorak, Sr., 
and based on his long time experience with homemade 
production. They produce and distribute high quality tofu, 
seitan, tempeh and natto and manufacture from these several 
delicious ready-made products.”
 History: Since 1981 Ryorido has been producing 
traditional amazake in the Netherlands. Photos show Milan 
Dvorak, Sr. and Milan Dvorak, Jr., Kveta Dvorak, and Jan 
Dvorak. Year: 2010.

1772. Kupfer, Helmut Karl Peter. 2010. Wine in Chinese 
culture: historical, literary, social and global. Berlin: LIT 
Verlag. iii + 303 p. See p. 43. 24 cm. *
• Summary: An outstanding work. Contains many chapters 
by various authors in four parts: I. Aspects of wine 
archaeology, ancient viticulture and fermentation. II. History 
of wine culture in China and Central Asia. III. Wine in 
Chinese literature. IV. Wine in Chinese society.
 Page 43: During the late Han dynasty, “the technology 
for making li from nie (as sprouted rice) was transmitted 
to Japan through Korea, where nie was known as getsu (1 
Chinese character given) and li as rai (1 Cc). Getsu was also 
displaced in Japan in the medieval period, when the Japanese 
learned how to prepare rice koji and to use it to make saké (1 
cc) wine.”
 Page 84: “Most fermented Chinese foods are made using 
qu. The Japanese transcription koji has come to be generally 
used in non-Chinese speaking countries.”
 Koji is also mentioned on pages 80 and 81.

1773. Tamang, Jyoti Prakash. 2010. Diversity of fermented 
foods. In: Jyoti P. Tamang and K. Kailasapathy, eds. 2010. 
Fermented Foods and Beverages of the World. Boca Raton, 
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Florida: CRC Press / Taylor & Francis. xii + 448 p. See p. 
41-40. [228 ref]
• Summary: In the section titled “Types of fermented foods” 
(p. 46-67) is a subsection on “Fermented soybeans and non-
soybean legumes.” About 90% of fermented legumes are 
soybean-based foods while the rest are non-soy. Fermented 
soyfoods have long been made in Asia, especially by 
Chinese, Nepalis, Japanese, Thais, Koreans, Indonesians, and 
many minor ethnic groups. Consumption of ethnic fermented 
soyfoods “is not part of the traditional food culture of non-
Mongoloid races.”
 Table 2.2, “Some fermented legume products of the 
world,” has six columns: (1) Name of fermented food 
(alphabetical). (2) Substrate (e.g., soybean, Locust bean). (3) 

Sensory property and nature (e.g., alkaline, sticky, paste). (4) 
Culinary (e.g., side dish, condiment). (5) Microorganisms. 
(6) Country. Those having soybean as a substrate are 
aakhone, bekang, chee-fan, chiang [jiang], chungkokjang, 
douchi, doenjang, furu, hawaijar, kecap, ketjap, kinema, 
meitauza, meju, miso, natto, pepok, peruyaan, sieng, shoyu, 
soy sauce, sufu, tauco, tempe, thua nao, tofu si? [China, 
Japan], and tungrymbai. Address: Food Microbiology Lab., 
Sikkim Government College, Sikkim Univ., Gangtok, 
Sikkim, India.

1774. Ichishima, Eiji. 2011. Unique enzymes of Aspergillus 
fungi used in Japanese bioindustries. Hauppauge, NY: 
Nova Science Publishers. 132 p. Series: Biotechnology in 
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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.

1775. Kwon, Dae Young; Hong, Sang Mee; Ahn, Il Sung. 
2011. Isofl avonoids and peptides from meju, long-term 
fermented soybeans, increase insulin sensitivity and 
exert insulinotropic effects in vitro. Nutrition (Burbank, 
California) 27(2):244-52. Feb.
• Summary: “Objective: Although soybeans have been 
shown to alleviate metabolic syndromes, fermented 
soybeans may have even greater effects. We investigated the 
antidiabetic effects of meju, a soy food that is fermented up 
to 2 mo, and the mechanism by which it exerts its effects.”
 “Conclusion: The compositional changes in 
isofl avonoids and peptides that occurred during a longer 
fermentation period, without the use of salt, enhanced the 
antidiabetic effect of soybeans.” Address: 1. Food Functional 
Research Division, Korean Food Research Institutes, 
Sungnam-Si, Korea.

1776. 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.

1777. Yasuda, Masaaki. 2011. Fermented tofu, tofuyo: 
History of fermented tofu (Document part). In: Tzi Bun Ng, 

ed. 2011. Soybean–Biochemistry, Chemistry and Physiology. 
Rijeka, Croatia: InTech. 642 p. See p. 301-02. Free, open 
access online publication. http:// www.intechopen.com/ 
source/pdfs/ 15715/InTech- Fermented_tofu_ tofuyo.pdf 
[Eng]
• Summary: “Fermented tofu is considered to have 
originated in China; however, the exact time and place of 
its origin remain uncertain. Hong (1985) reported that the 
fi rst description concerning fermented tofu was found in 
Peng Long Ye Hua written by Li Ri-Hua in the Ming dynasty 
(1368-1644), where it was prepared with molded tofu. 
Reference to furu appeared in the famous book on Chinese 
medicinal and herbal materials, Pen Ts’ao Kang Mu (Honzo 
Kou Moku, in Japanese) published by Li Shih-Chen in 
1596. In this book, furu was prepared without the molding 
procedure. From these old records, it appears that there were 
two techniques involved in furu production, treatment with 
and without mold. Although the name rufu appears in the 
section of animals of this book, it is not fermented tofu, but 
refers to milk-curd, which is produced from the coagulation 
of protein in milk under acidic conditions.
 “During the Ch’ing dynasty (1644-1912), many 
records on fermented tofu production appeared, indicating 
that the molding procedure had become mainstream. The 
making of fermented tofu with the molding procedure is 
described in the book, Shi Xian Hong Mi written by Wang 
Zi-Zhen, in the middle of the Kang-Xi period (1681-1706). 
Interestingly, the author found that the fermented tofu was 
made with the ‘red koji’ [beni-koji] in this record. From 
this description, it is strongly suggested that the origin of 
tofuyo is the fermented tofu described herein. References to 
rufu often appear in documents of that time. Rufu seemed 
to be one of the fi nest products in the district of Jiang Nan, 
China, and was introduced in a kind of guidebook on local 
production, Jiang Nan Tong Zhi (1736). In this record, rufu 
was not milk-curd, but fermented tofu. It was revealed that 
the methods of making fermented tofu recorded in Xing Yuan 
Lu written by Li Shi-Ting in the middle of the Quianlong 
period (1757-1776) are similar to present-day methods. 
Fermented tofu, rufu, was also described in Sui Yuan Shi 
Dan written by Yuan Mei (1782), and the white type of rufu 
(containing shrimp eggs) or famous production sites, and 
other aspects, were introduced in this document. From a 
variety of literature, it can be concluded that the development 
and spread of fermented tofu occurred in the Ch’ing dynasty, 
and became popular in the diets of people in mainland China 
and Taiwan, and continues to be enjoyed even today. As the 
Chinese fermented tofu spread to other countries in East and 
Southeast Asia, it was given its own name in each country, as 
described in the Introduction. From that time to the present, 
the fermented tofu of each country has been traditionally 
made in the home or small cottage industries.” Address: 
Faculty of Agriculture, Univ. of the Ryukyus, Okinawa pref., 
Japan.
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1778. Yasuda, Masaaki. 2011. Fermented tofu, tofuyo: 
History of tofuyo (Document part). In: Tzi Bun Ng, ed. 2011. 
Soybean–Biochemistry, Chemistry and Physiology. Rijeka, 
Croatia: InTech. 642 p. See p. 302-03. Free, open access 
online publication. http:// www.intechopen.com/ source/pdfs/ 
15715/InTech- Fermented_tofu_ tofuyo.pdf [Eng]
• Summary: “Although fermented tofu has never been 
widely known nor consumed in mainland Japan, it has a 
long and interesting history in Okinawa Prefecture, where a 
mellow, delicious product named tofuyo has been enjoyed 
for nearly 200 years. Okinawa is one of Japan’s southern 
prefectures, and consists of hundreds of the Ryukyu Islands 
in a chain over 1,000 km long, extending southwest from 
Kyushu to Taiwan. The Ryukyu Kingdom existed in this 
area before the Japanese Meiji Period (1868). Since the 
islands are located in the center of the East China Sea and 
are relatively close to Japan, China and Southeast Asia, 
the Ryukyu Kingdom became a prosperous trading nation. 
However, four years after the beginning of the Meiji period 
(1872), the kingdom was offi cially annexed by Japan.
 “The earliest known reference to fermented tofu in 
Japan comes from Osaka. In 1883, Ka Hitsu Jun published 
the famous book, Tofu Hyaku Chin Zokuhen (The Sequel 
to One Hundred Favorite Tofu Recipes). In this book, ‘red 
tofu’ and the other fermented tofu, ‘tofu-ji’, were introduced. 
According to the book, how to make the red tofu was 
a family secret, and few details on its production were 
provided. The other description was clearly of Chinese style 
red furu, because the materials not only included red koji 
from China, shiro zake (white sake, Chinese distilled liquor 
named ‘Bai-Jiu’), sansho (Japanese spice, this spice seems to 
be used instead of chili), but also refer to it as tofu-ji and use 
the same method of preparation.” However, this fermented 
food subsequently disappeared from and can no longer 
be found in mainland Japan. On the other hand, because 
relations between the Kingdom of Ryukyu and China were 
close at that time, it strongly suggests that furu production 
methods were brought to Ryukyu from China (probably from 
Fujiang) in cultural exchanges between the two countries at 
that time. However, there is very little information available 
on fermented tofu in Ryukyu. Red tofu, fermented tofu, furu 
or tofuru were not described in the Ryukyu’s Old Language 
Dictionary Kongo Kensyu [Kongo Kenshu] (1711), or in the 
book on the History of Ryukyu Ryukyu Koku Yurai Ki (1713) 
edited by the Government of Ryukyu Ohfu.
 “Red furu was likely introduced to Ryukyu during the 
late 1700s. Since the product was brined and had a strong 
taste and smell, it was not immediately accepted in its 
original form by the people. Therefore, it has been re-created 
using awamori. Namely, the processes of preparing molded 
tofu and fermenting the mold-overgrown curd in salt-brine 
were eliminated by cooks in the dynasty, resulting in a 
more palatable taste that was milder in fl avor. Thereafter, 

they were able to decrease the amount of salt in the original 
recipe, and increase the shelf life without salt. Thus, an 
elegant, mellow and delicious fermented food, dubbed 
tofuyo, was newly created.
 “The earliest known indirect reference was in the book 
Account of a Voyage of Discovery to the West Corea and 
the Great Loo-Choo Island written by Basil Hall in 1818. 
In this book, Corea refers to “Korea.” Interestingly, Ryukyu 
was called the great Loo-Choo islands on the old map at that 
time. The Englishman Hall and his party visited Naha harbor 
in 1816, on route from China, where they were entertained 
by the Government of Ryukyu Kingdom and served the local 
cuisine. They were served “hard boiled eggs, cut into slices, 
the outside of the white being colored red... sackee (the 
liquor; awamori)... and something like cheese.” The red color 
is thought to be the red koji-pigments produced by the genus 
Monascus, and the cheese-like food may be the fermented 
tofu, tofuyo, which is often made with red koji.
 “The earliest known direct reference to tofuyo and 
red koji was in Gozen Hon Sou written by the physician 
Tokashiki Tsukan Peichin in 1832. Peichin is a term for a 
high-ranking offi cer. In this book, foods, and medicinal and 
herbal materials in Okinawa were described in the context 
of medicine and pharmacy. He describes that “Tofuyo has 
a delicious fl avor and is good for the stomach. It makes 
eating a pleasure and is good for various types of sickness”. 
From these descriptions, it was considered that tofuyo was 
consumed by the royal family and the upper classes as a 
medicinal food and as a side dish. This group established the 
methods of making tofuyo, but the secret of its preparation 
has been a stubbornly guarded family-secret. In fact, there 
were no references to it from 1832 until 1938.
 “It was not mentioned in the accounts of visits to 
Ryukyu by the English captain Frederick W. Beechey 
(1831) and the famous American Commander Matthew C. 
Perry (1857), nor in any documents from the Meiji period 
(1868-1912). This may explain why its use did not spread 
and why so few references have been made to it. During the 
early Showa period (1926-1989), home-made tofuyo was 
popular only among the upper classes in the cities of Shuri 
(the former capital) and Naha (the new capital) in Okinawa. 
However, its production was not clarifi ed at all. Ladies ate it 
with tea, while men took it with awamori. Typically, a small 
cube was placed on a small dish and eaten with chopsticks 
or a tooth-pick (Fig. 2). The product was never widely 
known by regular people because it was only rarely made at 
home. In 1938, Shojyun Danshaku, who was a descendant 
of the Ryukyu Royal Family and a well-known connoisseur, 
wrote an article entitled ‘In Praise of Tofu’ in the magazine, 
Monthly Ryukyu. He noted that tofuyo is one of the best rare 
and tasty foods in the world, if not the best.
 “After World War II, the special family-secret of making 
tofuyo techniques was, for many years, inherited only at 
select homes; few people are aware of the food. As it is a 
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unique low-salt soybean cheese, its industrialization has 
been greatly expected. However, in order to develop its 
production, it is necessary to clarify features of the food 
making that depend upon intuition and experience, and 
to establish the manufacturing technology in proportion 
to mass production. Thus, we revealed its features, and 
scientifi cally established the basic technology involved 
(Yasuda, 1990). The outcome was transferred to the local 
industry during the mid-1980s. Subsequently, tofuyo that 
refl ects the gastronomic culture in the age of the Ryukyu 
dynasty has been marketed. Furthermore, the red type of 
tofuyo is popular, and its production been greatly developing. 
Nowadays, attention is being paid to this food as a health 
food that is cholesterol free, and is a low-salt fermented 
soybean cheese. Therefore, it would also be suitable for 
western people because it could be utilized in almost the 
same way as cheese.” Address: Faculty of Agriculture, Univ. 
of the Ryukyus, Okinawa pref., Japan.

1779. Takesuye, Betty Tadano. 2011. The Tadano family and 
the Showa Shoyu Brewing Co. (Interview). SoyaScan Notes. 
May 2. Conducted by William Shurtleff of Soyinfo Center.
• Summary: During World War II, Takeo Frank Tadano 
ended up in the internment camp at Crystal City, Texas; 
Betty thinks he was gone for about four years. His family 
went and joined him there; they stayed with him until he was 
released.
 Note: Crystal City, Texas, “was home to the largest of 
the World War II internment camps, having housed American 
civilians of German, Japanese, and Italian ancestry. However, 
the majority of internees were South American citizens. 
The camp was administered by the INS [Immigration and 
Naturalization Service] and the Department of Justice. To 
reduce hardships during internment and to reunite families, 
the INS originally intended to detain only Japanese at Crystal 
City,...” (Source: Wikipedia, at Crystal City, Texas, May 
2011).
 Betty’s grandfather, Takeshi Tadano, was also taken 
away to Lordsburg, New Mexico. But he had a very serious 
heart condition, so the family had to go after him and 
brought him home.
 The family farm was originally in Phoenix; they moved 
it to Glendale in about 1936. The two locations are only 
about 6 miles apart. Betty’s older brother was born in 1936, 
in Phoenix hospital, but she does not know if he was born 
before or after the move.
 Betty’s grandfather, Takeshi, went to Japan to learn 
how to make koji. Betty’s sister has an original small bottle 
of Marusho Shoyu. Address: 807 N. 73 Place, Scottsdale, 
Arizona 85257.

1780. Product Name:  Ready to Eat Tempeh [BBQ, or 
Teriyaki].
Manufacturer’s Name:  Rhapsody Natural Foods.

Manufacturer’s Address:  752 Danville Hill Rd., Cabot, VT 
05647-9622.  Phone: 802-563-2172.
Date of Introduction:  2011 May.
Ingredients:  Rhapsody organic tempeh (organic soybeans, 
deep well water, Rhizopus cultures), organic brown rice 
syrup, organic wheat-free tamari soy sauce, organic high 
oleic sunfl ower oil, organic garlic.
Wt/Vol., Packaging, Price:  1 lb sealed plastic bag. Retails 
for $4.50. Case of 15: $58.50.
How Stored:  Refrigerated.
New Product–Documentation:  Letter (e-mail) from Sjon 
Welters. 2015. Nov. 25. We started making and selling these 
in May 2011. In Jan. 2013 we made the product all organic.

1781. Kim, Yi-Seul; Kim, M.C.; Kwon, S.W.; Kim, S.J.; 
Park, I.C.; Ka, J.O.; Weon, H.Y. 2011. Analyses of bacterial 
communities in meju, a Korean traditional fermented 
soybean bricks, by cultivation-based and pyrosequencing 
methods. J. of Microbiology 49(3):340-48. June. [66 ref]
• Summary: “Despite the importance of meju as a raw 
material used to make Korean soy sauce (ganjang) and 
soybean paste (doenjang), little is known about the bacterial 
diversity of Korean meju. In this study, the bacterial 
communities in meju were examined using both culture-
dependent and independent methods in order to evaluate the 
diversity of the bacterial population... In conclusion, this 
study indicated that the bacterial communities in meju were 
very diverse and a complex microbial consortium containing 
various microorganisms got [sic, not] involved in meju 
fermentation than we expected before.”
 Two types of meju are produced in Korea. Korean 
homemade meju is the traditional product, and Japanese 
refi ned meju is the commercial product. Address: 1. 
Agricultural Microbiology Team, National Academy of 
Agricultural Science, Rural Development Administration, 
Suwon 441-707, Republic of Korea.

1782. Rashad, Mona M.; Mahmoud, A.E.; Abdou, M.H.; 
Nooman, U.M. 2011. Improvement of nutritional quality 
and antioxidant activities of yeast fermented soybean curd 
residue. African J. of Biotechnology 10(28):5504-13. June. 
[53 ref]
• Summary: “Results showed that the nutritional quality 
and antioxidant activities of the substrate were enhanced 
by solid yeast treatment fermentation. Thus, scope exists 
for microbial upgrading of this low-quality waste and 
development of healthy animal feed supplements.”
 Page 5504: “Fermented foods represent on average 
one-third of total food consumption (Nout and Kiers, 2005) 
especially fermented soybean that are widespread found in 
many part of the world as a local food, for example, Tua-nao 
(Thailand), Natto (Japan), Tempe (Indonesia) and Kinema 
(India). Those products have been reported on their higher 
antioxidant activity via microbial fermentation (Yang et al., 
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2000; Nout and Kiers, 2005).”
 Page 5507: “Okara was fermented using the tempe 
fungus, Rhizopus oligosporus and the koji fungus Aspergillus 
oryzae (Matsuo, 1989a, b), to improve its nutritional qualities 
as a high-fi ber, low energy foodstuff suitable for human food. 
Both fungi reduced the fi ber content of okara (56.6 to 49.5%) 
than did the controls.” Address: Biochemistry Dep., National 
Research Center, Cairo, Egypt.

1783. Shurtleff, William; Aoyagi, Akiko. comps. 2011. 
History of fermented tofu–A healthy nondairy / vegan 
cheese (1610-2011): Extensively annotated bibliography 
and sourcebook (Continued–Document part II). Lafayette, 
California: Soyinfo Center. 360 p. Printed 13 Nov. 2011. 28 
cm. [763 ref]
• Summary: (Continued): 1968–N.S. Wai, now living in 
Taiwan, publishes a fi nal synopsis of his studies in a major 
report funded by the United States Agency for International 
Development.
 1970s–Many types of fermented tofu begin to be 
imported into the United States, especially from countries 
based on Chinese culture (China, Hong Kong, Singapore, 
etc.).
 1983-1984–Four articles about delicious tofuyo, made 
with red koji (beni-koji) are published in Japanese, in 
leading Japan scientifi c journals, by Dr. Masaaki Yasuda and 
colleagues at the Dep. of Agricultural Chemistry, University 
of the Ryukyus (Ryukyu Islands), Okinawa. These included 
a detailed and carefully documented history (with 37 
references) and precise description of the process by which 
tofuyo is made. With these articles Dr. Yasuda and colleagues 
introduce tofuyo to the world.
 1985 March 9–NHK TV, Japan’s largest and most 
respected television station, does a 30-minute documentary 
titled “Tofuyo” as part of its series “Today’s Food.” It is 
fi lmed in Okinawa.
 1990-2010–Dr. Masaaki Yasuda and colleagues in 
Okinawa publish seven more scientifi c articles about tofuyo. 
This time all but the fi rst have a good English-language 
summary.
 2010 Sept. 22–Quong Hop & Co. fi les voluntarily for 
Chapter 7 bankruptcy. The last U.S. maker of wine fermented 
tofu no longer exists–opening up a business opportunity!
 2011 July 21–CNN names “stinky tofu, a type of 
fermented tofu, as one of the “World’s 50 most delicious 
foods” (No. 41 out of 50).
 2011–”Fermented tofu, tofuyo,” by Dr. Masaaki Yasuda 
of Okinawa is published in English as a chapter in a free 
online book by InTech (Croatia). An excellent summary of 
his work, with 54 references, it contains good histories of 
both fermented tofu and of tofuyo.
 2011–Popular vegan cheeses in the United States are 
made by Daiya, Galalaxy Nutritional Foods, and Chicago 
Soydairy (Teese); each has a website. Most melt, some 

stretch, The last two are soy-based. But whereas most 
Chinese love and use fermented tofu, very few vegans or 
vegetarians are even aware of it or even think of it.
 Contains 56 photographs and illustrations, most in color. 
http://www.soyinfocenter.com/books/149.
 Alphabetical list of names of fermented tofu (useful for 
searching digital / electronic text):
 Bean cake
 Bean cheese or bean-cheese
 Bean curd cheese
 Beancurd, preserved
 Chao
 Chee-fan
 Chiang ju fu
 Chinese bean cheese
 Chinese cheese
 Chinese red cheese
 Chinese soybean cheese
 Chinese soy cheese
 Ch’ing Hsien ju fu
 Chou doufu
 Ch’ou doufu
 Ch’ou toufu or ch’ou tou-fu or ch’ou tou fu
 Doufu-ru or doufu ru or dou-fu-ru or dou-fu ru
 Drunk sufu
 Fermented cheese
 Fermented curds
 Fermented bean curd or fermented bean-curd
 Fermented nam yu
 Fermented rice sufu (a type of tsao sufu)
 Fermented soybean curd
 Fermented tofu
 Fetid bean curd
 Fetid tofu
 Fooh yü
 Foo yee
 Foo-yu
 Foo-yue
 Funan
 Funiu
 Funyu
 Fusu
 Fuyu
 Fu Yu or Fu-Yu
 Fu-Yue or Fu Yue
 Hakko tofu
 Ham Ju Fu
 Hon-fan
 Hon fang
 Ju Fu
 Kwangtung sufu
 Kwantung sufu
 Naam yü
 Nam yee
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 Nam yu
 Nam yüe
 Nan-ru
 Nan-su
 Nom yu
 Nyufu
 Pehtze (molded tofu cubes)
 Pickled bean curd or pickled beancurd
 Pickle beans curd
 Preserved beancurd
 Preserved tofu
 Preserved tofu cheese
 Red bean-curd cheese
 Red fermented tofu
 Redolent fermented tofu
 Red preserved bean curd
 Red soya cheese
 Red sufu
 Red sufu cheese
 Rose sufu
 Rufu
 Salted tofu
 Smelly bean curd or smelly tofu
 Soya bean cheese
 Soya cheese
 Soy bean cheese or soy-bean cheese
 Soybean cheese
 Soy curd
 Soy bean curds
 Soybean fermented curd
 Soy cheese or soy-cheese
 Stinking bean curd
 Stinking tofu
 Stinky bean curd
 Stinky tofu
 Sufu
 Tafuri
 Tahore
 Tahuli
 Tahuri
 Tajure
 Tajuri
 Tau-fu yee
 Tau-hu-yee
 Tau ju
 Tau-zu
 Teo-fu-ru
 Tofu cheese
 Tofu-yo or tofuyo
 Tou fu lu
 Toufu-ju or Tou-fu-ju
 Toufu-ru or tou fu ru
 To-yu
 Tsao Ju Fu

 Tsao sufu
 Tsue-fan or tsüe-fan
 Tsui-fang
 White bean-curd cheese
 White fermented tofu
 Wine-fermented tofu
 Yellow bean-curd cheese
 Yunnan sufu. Address: Soyinfo Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 925-283-2991.

1784. Buglass, Alan J. ed. 2011. Handbook of alcoholic 
beverages: Technical, analytical and nutritional aspects. 2 
vols. Chichester, West Sussex, England: John Wiley and 
Sons. xviii + 1167 p. Illust. Maps. 26 cm. *
• Summary: In the section on “Traditional Chinese rice 
wine,” “red rice koji” is mentioned on pages 219 and 220. 
Wheat koji is called qu.

1785. Koshihara, Haruka; Yugi, Satomi. 2011. Bijin o 
tsukuru hakkôshoku reshipi: shikôji, amazake, yooguruto, 
nattô. kantan oishii karada ni yokute kirei ni nareru 
[Fermented food recipes to make you beautiful: shio-koji, 
amazake, yogurt, natto. Simple, delicious and good for your 
body; you’ll become pretty]. Tokyo: Jakometei Shuppan. 87 
p. 21 cm. [Jap]*

1786. Koshimizu, Masami. 2011. Kôji, miso, nattô, tenpe, 
amazake [Koji, miso, natto, tempeh, amazake]. Tokyo: 
Nôsan Gyoson Bunka Kyokai. 138 p. 21 cm. Internet 
resource. [Jap]*
• Summary: Note that all, except tempeh, are Japanese 
fermented foods; miso, natto, and tempeh are fermented 
soyfoods.

1787. Pickowicz, Natasha. 2012. Add a little culture to your 
cooking. Don’t be put off by home-fermentation: the process 
is more simple–and worthwhile–than you might think. 
Gazette (The) (Montreal, Quebec, Canada). Jan. 18. p. C1, 
C3.
• Summary: A large photo show Masaki Endo seated at his 
desk.
 “Here in Montreal Japanese-born biochemist Masaki 
Endo has been making his own miso–the salty, buttery 
spread produced by fermenting mashed soy beans and 
steamed rice–for 30 years.” All miso begins with koji, which 
is the fungus Aspergillus oryzae grown on cooked rice. 
Koji is “the key to many tasty staples of Japanese cuisine, 
including soy sauce, sake, and amazake (a sweet, lightly 
fermented rice drink).”
 Another Japanese food is natto, made by fermenting 
cooked soybeans with the bacterium Bacillus natto.
 “’I eat natto every day for my heart. It smells bad, its 
sticky, its gooey, but, oh, its good for you,’ Endo laughs.
 “Now retired, Endo teaches miso- and natto-making 
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workshops at the Japanese Canadian Cultural Centre of 
Montreal.”

1788. 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.

1789. Cui, Xuebo. 2012. Hokkien Chinese borrowings 
on cookery in Tagalog. Theory and Practice in Language 
Studies 2(3):566-71. March. [19 ref]
• Summary: “This paper attempts to examine the Tagalog 
loanwords of Hokkien origin in the domain of cookery 
through the semantic analyses.”
 The word angkak, which means “red-colored grains 
of rice used as coloring for food,” is originally a Hokkien 
word that has been borrowed (more correctly, copied) into 
Tagalog.
 A major category of words borrowed from Hokkien into 
Tagalog is soybeans and soy products. Here are some pairs 
of Hokkien original words followed by the present word in 
Tagalog:
 tauhu (soy bean curd that is uncooked)–taho (soybean 
curd that is cooked and is eaten with brown syrup).
 tahuri (fermented salted soybean curd) -
 tau-koa (soybean curd)–tokwa.
 tau-iu (soy sauce)–toyo.
 tausi (fermented black soybeans)–tausi.
 tokuwa (tofu)–tokwa.

 About the author: Xuebo Cui was born in Yanji, China 
in 1974. She received her PhD degree in Applied Linguistics 
from De La Salle University, the Philippines in 2007. Dr. 
Cui currently heads the Department of English at Yanbian 
University, Yanji, China. Address: Head, Dep. of English, 
Yanbian Univ., Yanji, China.

1790. Modern method of making koji for sake at Takara Sake 
USA Inc. (Berkeley, California) (Photographs). 2012.
• Summary:  See next page. Photos show: (1) A Takara 
Sake expert checking the koji. Behind him is a rotating 
stainless steel screw (in a large warm room–the koji muro) 
which periodically stirs the incubating rice, inoculated with 
Aspergillus oryzae spores, as it as it becomes koji over a 
period of about two days.
 (2) The computerized control panel for the koji 
incubation room (koji muro); it controls and monitors all 
variables and activities in the room.
 Photo source: Takara Sake USA Inc.

1791. 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:  See page after next. 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 
African fermented seed condiments. Fermenting tofu. 
Troubleshooting.
 The section titled “Non-dairy milks, yogurts and 
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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.

1792. 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 
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.
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 “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.

1793. Bennett, Joan W. 2012. Re: Hitch and Takamine 
genealogy. Letter (e-mail) to William Shurtleff at Soyinfo 
Center, June 13. 1 p.
• Summary: Joan had a sabbatical in 2005-06 and had 
planned to spend half of it writing about Dr. Takamine. 
When her home fl ooded in Hurricane Katrina and she and 
her husband had to move many times, the project never came 
to pass.
 Joan begins: “To the best of my knowledge, Caroline 
[wife of Jokichi Takamine] outlived both of her sons. Jo 
[Jokichi], Jr. died under mysterious circumstances in New 
York during the 1930s [on 22 Feb. 1930], leaving behind a 
son, a daughter and a widow. Jo III is still alive, I think. He 
is a psychiatrist in California. No children. I never tracked 
down the granddaughter.
 “Eben took over the Clifton company and died in New 
Jersey in the early 1950s. His widow ran the Clifton plant 
for a few years and then sold it to Miles Laboratories. They 
didn’t have children.
 [After her husband, Jokichi, died in 1922] “Caroline re-
married a much younger man and moved out west. I think 

she died in 1954.
 “I will talk about all of this in my lecture on Sunday [17 
June 2012 in San Francisco].
 Question: Joan has written: “Takamine rented a room 
in the home of Colonel Ebenezer Hitch, a retired Civil 
War offi cer” (Miles book) vs. “Takamine lived in a French 
Quarter apartment that he rented from a retired Union offi cer, 
Colonel Ebenezer Hitch” (2001, Adrenalin & cherry trees). 
Which is more accurate?
 Joan’s answer: “The house in the French Quarter is quite 
large. There is a side apartment in a separate building and 
then the main house is three stories. It has been divided into 
several units and then brought together into one house again 
over the years. I do not know exactly where in the building 
Takamine lived.
 “With a Japanese scientist who lived in New Orleans, 
we have arranged an historic plaque to be placed on the side 
of the building Quarter. I will show a picture of the house 
in my lecture.” Address: Prof., Rutgers Univ., School of 
Environmental & Biological Sciences, Dep. of Plant Biology 
& Pathology, 59 Dudley Rd., New Brunswick, New Jersey 
08901-8520.

1794. Motai, Izumi. 2012. History of sake and sake culture: 
Koji mold and sake making. PowerPoint presentation at 
the special session “The Culture of Rice: From Farm to 
Fermentation” at the American Society of Microbiology, 
112th General Meeting. Held June 17, San Francisco, 
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California.
• Summary:  On page / slide 1 is a stylized illustration of 
three Aspergillus oryzae sporangia (spore-bearing heads) 
inside a circle.
 Page 4 states that “Kumitachi (Koji) no sake” began 
in the 8th century in Japan using the airborne koji mold 
(Aspergillus oryzae). Japan’s earliest know sake was 
started by chewing steamed rich; the Japanese verb kamu, 
which means “to chew” is the root of the word Kumi in 
“Kumitachi.” The 2nd half of this word, tachi comes from 
kabi-tachi which means “becoming moldy” or varieties of 
mold.” Thus, by the early 8th century in Japan, koji was 
being made using airborne koji molds–according to the 
Harima no Kuni Fudoki [The Geography and Culture of 
Harima Province] (8th century AD).
 Page 6: By the Kamakura period (1185-1333) in Japan, 
the mass-production of pure koji molds was being practiced–
especially by sake makers. The pure koji mold spores were 
called tané koji (“seed koji”).
 Page 8: The production of pure koji spores involved 
an ingenious technique: Camellia wood was roasted until it 

had turned to ash, which was sifted then added to steamed 
polished rice that had cooled. Separately, dark green koji 
spores were added and the mixture was cultured. The 
camellia wood ash gave the mixture an alkaline pH and 
prevented any undesirable spores from growing.
 Page 9: Special shops, called “koji shops,” began to 
make and sell koji. Such shops are making a comeback today 
(see photo). Eight different koji logos are shown, several of 
them based on the form of koji mold spores (Source: Hakko 
[Fermentation]. 1989. Tokyo: Chuo Koron Co.). Address: 
Senior Manager, Tasting Room, Takara Sake USA Inc., 
Berkeley, California.

1795. 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 
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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 
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, 



KOJI (300 BCE to 2021)   717

© Copyright Soyinfo Center 2021

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.

1796. Welters, Sjon. 2012. Re: Photos of and basic 
information about making koji by hand at Rhapsody Natural 
Foods in Vermont. Letter (e-mail) to William Shurtleff at 
Soyinfo Center, July 9. 3 p.
• Summary:  Sjon attaches many color photos he just took 
of his koji-making process. “We started to make koji this 
January because there was no organic koji available on a 
commercial scale. We got the basics from your book Miso 
Production and talked a lot with our friends George and 
Trees Rozing, who’ve been making koji and amazake since 
the early 1980’s. The basic recipe we followed is in your 
book and for the sake of propriety we’d prefer to keep the 
details to ourselves at this point and refer to your book, 
which basically tells it all. After all those years it is still the 
reference book.”
 (a) Day 1: Polish brown rice. The outer layers of brown 
rice prevent penetration of the koji mold. (b) Comparison 
of polished rice (in scoop) and brown rice. (c) Rice bran 
removed from brown rice during polishing. (d-e) Late 
afternoon–rinse polished rice. (f) Late afternoon–soak rice 
overnight.
 (g) Day 2: Divide rice among steamer pans. (h) Steam 
rice in steamer. (i) Steamed rice. (j) Break up steamed 
rice with rice paddle. (k) Cool steamed rice. (l) Add koji 
spores. Sprinkle them evenly over rice to inoculate. (m) Pile 

inoculated rice. (n) Inoculated rice ready to be covered with 
cloth for the night. (o) Temperature and humidity of rice and 
room.
 (p) Day 3: Morning, aerate rice. Temperature is 96ºF. 
(q) Noon rice temperature is 108ºF. (r-s) Noon, divide rice 
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into trays. (t) Room temperature and humidity. (u) Rice is 
fermenting. (v) Rice is fermenting at high humidity.
 (w-y) Day 4: Koji is done–ready. Three views.
 Comments by Sjon: It was a challenge to take pictures 
in the koji room, because of the high humidity that fogged up 
the camera lens all the time.

 Questions by Shurtleff, answers by Sjon. Q1. Why 
do you use no wood? Several people have contacted me 
recently saying their health inspectors will not allow wood. 
Ans. “Actually behind the current wall which is a sheet of 
aluminum covered insulation is cedar. The koji table is also 
made from cedar and I even made a cedar koji tray. The 
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problem was that the cedar gave such a strong aroma to the 
koji that was overwhelming, and gave a distinct fl avor to the 
amazake made from that koji. So my advice is to try cedar 
that is well aged, although I am not sure the cedar smell will 
ever go away. Here in the West people want a cleaner, more 
neutral fl avor? Health inspectors need to read up, because in 

The Netherlands the same argument was used in the 1970s 
for distributing organic vegetables to the natural food stores 
in wooden crates. Turns out that the wooden ones were really 
clean, while the plastic ones were contaminated although 
they looked clean, in terms of bacterial contamination.”
 Q2. Do you now prefer not to use wood? Ans: “George 
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Rozing changed to all stainless steel because he kept having 
to deal with chipped trays, wood splinters in the koji, etc.”
 Q3. I see your trays are stainless steel. What are the 
other containers made of? Ans: “At the moment we use 
perforated aluminum sheets covered with baking sheet paper, 



KOJI (300 BCE to 2021)   721

© Copyright Soyinfo Center 2021

but have stainless steel trays on order. Although you would 
think so, perforated actually does not work better, solid trays 
give better koji.”
 Q4. Is all this koji for use in making amazaké? Ans: 
“We are in the process of starting miso production. We got 

wine barrels that we are now making watertight by soaking 
them in water, because they’d not been used for a while. But 
our amazake is now 100% organic and soon we’ll have new 
labels showing that.
 “By the way, I also got a lot of information from 
watching many hours of YouTube videos put on the web by 
Japanese sake makers. Fascinating. Steaming was the biggest 
hurdle, but we overcame that by watching all those videos 
to see how they did it. Eventually, through trial and error 
we fi gured it out, though: small scale koji makers should 
use MarketForge steamers.” Address: Founder and general 
manager, Rhapsody Natural Foods, 72 Danville Hill Rd., 
Cabot, Vermont 05647-9622. Phone: 802-563-2172.

1797. 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
 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 
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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].

1798. Shurtleff, William; Aoyagi, Akiko. comps. 2012. 
History of koji–Grains and/or soybeans enrobed in a 
mold culture (300 BCE to 2012): Extensively annotated 
bibliography and sourcebook. Lafayette, California: Soyinfo 
Center. 660 p. Subject/geographical index. Printed 17 July 
2012. 28 cm. [1560 ref]
• Summary: Begins with a detailed chronology of koji based 
on published documents. Contains 142 historical illustrations 
and photos (most in color). http://www.soyinfocenter.
com/books/154. Address: Soyinfo Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 925-283-2991.

1799. 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.

1800. 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 
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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 
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 
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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 
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.

1801. 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
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• Summary: 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.
 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 
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 
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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.

1802. Kanai, Atsuko. 2012. Shio-koji–the newest hot 
Japanese product in the USA and Japan (Interview). 
SoyaScan Notes. Oct. 9. Conducted by William Shurtleff of 
Soyinfo Center.
• Summary: Shio-koji is a mixture of koji with about 20% 
salt. It is increasingly used as a marinade that tenderizes 
foods (such as meats). It must be scraped or washed off 
before the tenderized food is cooked, or it will burn. Atsuko 
says: “It’s going to revolutionize food prep [preparation], 
especially in the industrial production applications.”
 Atsuko is now developing promotional materials for 
shio-koji and she calls to say that the new book History of 
Koji... is very timely and helpful. She asks permission to use 
material from the book. Shurtleff welcomes her to use as 
much as she wants, so long as she cites the source.
 Her father still comes to work every day and her 
daughter is now in 7th grade–growing up fast. Address: 
Mutual Trading Co., Inc., 431 Crocker St., Los Angeles, 

California 90013. Phone: (213) 626-9458.

1803. Jeong, J.K. 2012. Improvement of quality and 
probiotic effect of meju and doenjang prepared with mixed 
starter cultures. PhD thesis, Pusan National University. *
Address: Busan, South Korea.

1804. Li, Y.; Hao, J.; Cheng, Y.; Zhao, R.; Yin, L.; Li, L. 
2012. Improvement of okara mouthfeel by Aspergillus niger 
and Aspergillus oryzae fermentation. Nongye Gongcheng 
Xuebao (Transactions of the Chinese Society of Agricultural 
Engineering) 28:248-53. *

1805. Teng, D.; Gao, M.; Yang, Y.; Liu, B.; Tian, Z.; Wang, 
J. 2012. Biomodifi cation of soybean meal with Bacillus 
subtilis or Aspergillus oryzae. Biocatalysis and Agricultural 
Biotechnology 1:32-38. *

1806. Ann, Yong-Geun. 2012. [Jang (fermented soybean) 
in offi cial and royal documents in Chosun Dynasty period]. 
Korean J. of Food and Nutrition 25(2):368-82. [Kor; eng]
• Summary: “This paper investigated the system that is 
relevant to Jang (fermented soybean paste or solution), the 
relief of hunger-stricken people by Jang, 33 kinds of Jang, 
and its consumption in the documents, such as the annals of 
the Chosun Dynasty, Ihlseong-document, Seungjeongwon 
daily, Uigwe (record of national ceremony), offi cial 
documents on the basis of Kyujanggak institute for the 
Korean studies and database of Korean classics. There are 
lots of Jang named after the place of particular soybean’s 
production from the ancient times. Jang, soybean, salt and 
Meju (source of Jang), during the Dynasty, were collected 
as taxation or tribute. In the 5th year of Hyeonjong (1664), 
the storage amount of soybean in Hojo (ministry of fi nance) 
was 16,200 kl, and its consumption was 7,694 kl a year. In 
the 32nd year of Yongjo (1756), the 1,800 kl of soybean was 
distributed to the people at the time of disaster, and in his 
36th year (1756), the 15,426 kl of soybean was reduced from 
the soybean taxation nationwide. The offi ces managing Jang 
are Naejashi, Saseonseo, Sadoshi, Yebinshi and Bongsangshi. 
Chongyoongcheong (Gyeonggi military headquarters) stored 
the 175.14 kl of Jang, and the 198 kl of Jang in Yebinshi.”
 Note: There are 7 references that have been romanized 
(from 1993 to 2011) and 83 references in old Korean 
characters (from 1309 to 1905). These latter appear to be 
a great historical importance. Address: Dep. of Food and 
Nutrition, Chungcheong Univ., Cheongwon 363-890, Korea.

1807. Hachisu, Nancy Singleton. 2012. Japanese farm 
food. Kansas City, Sydney & London: Andrews McMeel 
Publishing. xiii + 386 p. Foreword by Patricia Wells. Illust. 
(color photos by Kenji Miura). Index. 25 cm. [12 ref]
• Summary: A beautiful–indeed stunning–book with great 
integrity. Every recipe has both an English title (on top) and 
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a Japanese title (just below).
 Page 7: The section in “Pantry” on soybeans describes 
tofu, usuage, atsuage, ganmodoki, natto, okara, and yuba. 
Page 9 describes kuromame (round black soybeans). Page 5 
on “salt fl avors” describes soy sauce and miso. Concerning 
soyfoods in the index: edamame is mentioned on 10 pages, 
koji on 1 page, kuromame on 1 page, miso on 10 pages, natto 
on 7 pages, okara on 3 pages, shoyu on 3 pages, soy on 16 
pages, teriyaki on 10 pages, tofu on 22 pages, usuage on 1 
page, yuba on 2 pages.
 For sea vegetables see: hijiki, konbu, nori, wakame. 
Address: Japan.

1808. Starzynska-Janiszewska, Anna; Stodolak, B.; Dulinski, 
R.; Mickowska, B. 2012. The infl uence of inoculum 
composition on selected bioactive and nutritional parameters 
of grass pea tempeh obtained by mixed-culture fermentation 
with Rhizopus oligosporus and Aspergillus oryzae strains. 
Food Science and Technology International 18:113-22.
• Summary: The mixed culture gave good results. Address: 
Dep. of Food Biotechnology, Univ. of Agriculture in 
Krakow, Poland.

1809. Product Name:  Rice Milk (Fermented with Koji).
Manufacturer’s Name:  Rhapsody Natural Foods.
Manufacturer’s Address:  752 Danville Hill Rd., Cabot, VT 
05647-9622.  Phone: 802-563-2172.
Date of Introduction:  2013 April.
Ingredients:  Deep well water, lightly polished certifi ed 

organic brown rice, certifi ed organic Rhapsody koji (lightly 
polished organic brown rice, Aspergillus culture), kombu, 
unrefi ned seasalt.
Wt/Vol., Packaging, Price:  32 fl  oz. (946 ml) plastic bottle. 
Retails for $4.50 or $36.00 per case of four.
How Stored:  Refrigerated.
New Product–Documentation:  Letter (e-mail) from Sjon 
Welters. 2015. Nov. 25. Rice milk was fi rst introduced in 
April of 2013. Product with Label sent by Sjon Welters. 
Nov. 2015. Delicious. Very handsome label design. This is 
a vastly better kind of “rice milk” than the watered down, 
unfermented or semi-fermented types (with commercial 
enzymes) sold today at most natural food stores.

1810. Product Name:  Organic Koji [Long-Term Rice Miso, 
Short-Term Rice Miso, Amazake].
Manufacturer’s Name:  Rhapsody Natural Foods.
Manufacturer’s Address:  752 Danville Hill Rd., Cabot, VT 
05647-9622.  Phone: 802-563-2172.
Date of Introduction:  2013 April.
Ingredients:  Deep well water, polished certifi ed organic 
brown rice, Aspergillus culture. (White to yellow-green 
color).
Wt/Vol., Packaging, Price:  16 oz (454 gm) sealed plastic 
bag. Retails for $10. 15 lbs. $112.50 bulk quantity.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Letter (e-mail) from Sjon 
Welters. 2015. Nov. 25. “We started to make our own koji 
for the mellow red miso and sweet white miso and amazake. 
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Then we introduced our own koji in a retail pack in April 
of 2013. We make all our koji ourselves. It is organic. All 3 
types are made with short-grain brown rice, lightly polished. 
It can be stored frozen, refrigerated or at room temperature. 
We have not found a difference in potency in either method. 
We have three different types of koji because when we 
ordered koji starter from Mitoku in Japan, they offered these 
three different kinds of starter. Basically the proportion of 
different type of enzymes varies with each type of koji.”

1811. Seemo (Hillel Shapira). 2013. Re: Update on work 
with rice cakes, peanut butter, and soyfoods in Brazil. Letter 
(e-mail) to William Shurtleff at Soyinfo Center, Oct. 12. 2 p.

• Summary: “Dear Bill, This book [History of Soy Ice 
Cream...] is absolutely fantastic and totally surprising. We 
love it. Yes, We did some home batches of ice cream in 
India, with one of these small 1-2 liter motorized machines 
that needs be placed in the kitchen freezer with the electric 
wire. We did some great stuff with soyogurt and fruits and 
soymilk with fresh coconut cream. We toyed for a while with 
the idea of commercializing it, but with the power supply in 
Pune [Puna] going from bad to worse and without ‘back-up 
generator...’ Could be interesting to set up a small production 
one day.
 “We are busy as devils these days, nearly sleep 
deprived... The Rice Cakes are keeping our cash fl ow at safe 
level. The tempeh is catching up slowly, some small sales 
around here and some larger orders from Rio sometimes. 
Tofu and soymilk production still very small BUT no more 
‘subsidized’ and beside feeding us its also making a small 
income now.
 “We bought a well-built smoking chamber / drier and 
are nearly ready with the working area for it. There’s Gonna 
Be a good demand for dried smoked Tempeh and probably 
for Tofu too.
 “We will not be doing smoked Tofu commercially yet 
as we need good quality tamari and as we are about to get 
our organic certifi cation soon, it must be Organic (and gluten 
free), and it is not at all available here. We will need to 
import and at this time it is not possible for us.
 “Also setting up peanut butter production. There is no 
decent one anywhere in sight. We have much experience and 
we love doing it, and eating it too. I feel that should bring 
our cash fl ow status up from safe to interesting!
 “We still doing all the work ourselves, hopefully soon 
we will start hiring.
 “Our property sits on a tourist road. A small high quality 
ice cream joint at the front could be fun–maybe, in due time 
and after we assemble a good crew again.
 “Will be getting some Miso starter in mid-November. 
Summer is not the best of time to make koji but we will try 
anyhow.
 “Heart greeting from Kairava to you. Yours, Seemo.” 
Address: RD BR-354, Coqueiros (CX Postal 13), Itamonte, 
MG C.E.P. 37466000 Brazil.

1812. Zhu, Yang; Tramper, J. 2013. Koji–where East meets 
West in fermentation. Biotechnology Advances 31(8):1448-
57. Dec. [43 ref]
• Summary: Abstract. Keywords. 1. Introduction. 2. 
Forerunners of modern biotechnology. 3. Where East meets 
West. 4. Takamine–father of modern biotechnology. 5. Soy 
sauce. 6. Koji-derived products–health-promoting aspects. 
7. Taste components. 8. Gene technology. 9. Genome 
shuffl ing. 10. Metabolomic studies. 11. Transgenic crops. 12. 
Concluding remarks. References.
 “Almost all biotechnological processes originate from 
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traditional food fermentations, i.e. the many indigenous 
processes that can be found already in the written history 
of thousands of years ago. We still consume many of these 
fermented foods and beverages on a daily basis today.” 
Address: Bioprocess Engineering, Wageningen Univ. and 
Research Centre, P.O. Box 8129, 6700 EV Wageningen, 
Netherlands.

1813. Takeuchi, Yoshiko. 2013. Cooking with soy. London, 
Sydney, Cape Town, Auckland: New Holland Publishers Pty. 
Ltd. 240 p. Illust. (color photos by Sherly Susan). Recipe 
index. 27 x 22 cm.
• Summary:  An outstanding vegan cookbook, “dairy free, 
gluten-free friendly.”
 Page 8: “Introduction: cooking with soy?... I love almost 
all foods, but I have a special passion for tofu. There might 
be food out there that is tastier than tofu and some people 
think tofu is bland and so avoid it. But tofu is a healthy 
food–it is low in fat and calories, has zero saturated fat, it’s 
cholesterol-free; rich in protein and provides bone-healthy 
minerals, like calcium, potassium and magnesium. The 
benefi ts of tofu are many and easy to fi nd.
 “I have a strong passion for health and place a high 
value on it. So I love that tofu can be so versatile and yet 
deliver the benefi ts I need for a healthy life. You can eat 
it plain, deep-fried, stir-fried, steamed, grilled or stewed. 
You can use it to make sauces, dressings and desserts. You 
can change the shape of it–slice it, dice it, grate it, purée it, 
crumb it–there are so many choices.
 “Tofu and other soy products have been widely used in 
Asian cuisine for more than a thousand years and yet they 
can be used in any type of cuisine–European, Middle Eastern 
and South American–as you will discover in this book.”
 Page 10: Research shows that soy that has not been 
genetically modifi ed (GMO) or highly refi ned–”such as soy 
protein isolate (SPI) or texturised vegetable protein (TVP), 
which are normally made of GMO soybeans.” “I believe 
that as long as soybeans or soy products [soyfoods] are in 
a natural form and preferably organic, they will serve your 
health in a very positive way.” She likes meat and fi sh, but 
she is “on the path to a vegetarian/vegan diet.”
 Pages 13-23: Soy family: aburaage, atsuage, edamame, 
kinako, miso (3 types, each made with a different type of 
koji), natto, okara, soymilk (made by 3 basic methods), soy 
sauce, tamari, tofu, tofu puffs [deep fried], tofu skins (yuba), 
tempeh. Types of tofu: Six types ranging from soft to very 
fi rm. Homemade tofu.
 Contents (from p. 31): Recipes: Appetisers. Sides. 
Mains. Desserts. Glossary. Acknowledgements. Recipe index 
[not as useful as a real index].
 Photos on the inside front dust jacket and on page 238 
show the author.
 “Yoshiko Takeuchi is originally from Japan and has 
been teaching cooking for over 16 years; having previously 

worked as a chef for over 11 years. She is an expert teacher 
of vegetarian, vegan and gluten-free cooking, as well as both 
traditional and modern Japanese cooking.”

1814. 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
 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).
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 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 
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 
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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.

1815. Jeong, Do-Won; Kim, H.R.; Jung, G.; Han, S.; Kim, 
C.T.; Lee, J.H. 2014. Bacterial community migration in 
the ripening of Doenjang, a traditional Korean fermented 
soybean food. J. of Microbiology and Biotechnology 
24(5):648-60. May 28. [43 ref]
• Summary: “Doenjang, a traditional Korean fermented 
soybean paste, is made by mixing and ripening meju with 
high salt brine (approximately 18%). Meju is a naturally 
fermented soybean block prepared by soaking, steaming, and 
molding soybean. To understand living bacterial community 

migration and the roles of bacteria in the manufacturing 
process of doenjang, the diversity of culturable bacteria in 
meju and doenjang was examined using media supplemented 
with NaCl, and some physiological activities of predominant 
isolates were determined.” Address: 1-4. Dep. of Food 
Science and Biotechnlogy, Kyonggi Univ., Suwon 443-760, 
Republic of Korea.

1816. Park, Kun-Young; Jeong, Ji-Kang. 2014. Doenjang. 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. 53-63. [32 ref]
• Summary: Contents: Introduction. Manufacturing 
procedures. Microorganisms in doenjang. Functional 
properties. Conclusion.
 Figures: (2.19) Photos. Appearance of traditional 
doenjang (a) and meju (b).
 (2.20) Diagram. Traditional manufacturing method for 
meju and doenjang.
 (2.21) Diagram. Effect of methanol extract of various 
fermented soybean foods on the mutagenesis of afl atoxin B1 
in Salmonella typhimurium TA100.
 (2.22) Western blot analysis of cyclins from MCF-7 cells 
after increasing period of exposure to hexane fraction.
 (2.23) Induction of Cdk inhibitor p21 (a) and association 
of p21 with Cdk2 (b) by doenjang hexane fraction in MCF-7 
cells.
 (2.24) Two bar charts. Effects of doenjang treatment 
on serum pro-infl ammatory cytokines in AOM and DDS-
induced colitis associated cancer (CAC) mice. Normal, 
group received PBS without AOM and DDS; control group 
received PBS and induced CAC by AOM and DSS; CG-d, 
group received commercial doenjang and induced CAC by 
AOM and DSS; ABL-d, group received mixed starter used 
doenjang and induced CAC by AOM and DSS; a-c, means 
with the different letters on bars representing SD [standard 
deviation] are signifi cantly different (p < 0.05) by Duncan’s 
multiple range test.
 (2.25) Diagram. Effects of doenjang treatment on 
mRNA expressions of iNOS, COX-2, Bax, Bcl-2, p21, and 
p53 in the colon tissue of AOM- and DSS-induced CAC 
mice. Normal group received PBS without AOM and DSS; 
control, group received PBS and induced CAC by AOM 
and DSS; CG-d, group received commercial doenjang and 
induced CAC by AOM and DSS; ABL-d group received 
mixed starter used doenjang and induced CAC by AOM and 
DSS.
 (2.26) Diagram. The position of doenjang in Korean 
fermented soybean products (Modifi ed from Lee, C.H., 
Fermentation Technology in Korea, Korea University Press, 
Seoul, 2001). Shows that doenjang is related to Japan’s 
tamari-shoyu.
 Tables: (2.6) Effect of various of various active 
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compounds (1.25 mg/plate) on the mutagenicity induced by 
afl atoxin B1 in Salmonella typhimurium TA100. Address: 
Dep. of Food Science and Nutrition, Pusan National Univ., 
Busan, South Korea.

1817. 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 
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.

1818. Product Name:  Miyoko’s Creamery [Winter Truffl e: 
French Style, Sharp Farmhouse: Aged English, Fresh Loire 
Valley: In a Fig Leaf, Sundried Tomato Garlic: Double 
Cream].
Manufacturer’s Name:  Miyoko’s Kitchen, Inc.
Manufacturer’s Address:  1966 Sir Francis Drake Blvd., 
Fairfax, California 94930.  Phone: 415-521-5308.
Date of Introduction:  2014 October.
Ingredients:  Sharp Farmhouse: Organic cashews, fi ltered 
water, organic chickpea miso (organic chickpeas, organic 
rice koji, sea salt, water, koji spores), nutritional yeast, sea 
salt, cultures.
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Wt/Vol., Packaging, Price:  0.5 to 0.8 oz.
How Stored:  Refrigerated.
New Product–Documentation:  Four boxed cheeses (with 
cover letter from Miyoko Schinner which begins, “Dear 
Cheese Lover”) sent by Seth Tibbott of Turtle Island, Inc. 
2014. Oct. 16. Organic cashews is the main ingredient 
in each of these four, however most contain miso (often 
chickpea miso make with koji) and one contains a little 
soymilk. Box: 4.25 by 4.25 by 1 inch thick. Orange and blue 
on beige. Front panel, across the top: “Vegan. Non dairy. 
Organic.” Across the bottom: “Handcrafted in California. 
Cultured nut product. Perishable. Keep refrigerated.” Each 
cheese has its own prominent number in the lower left 
corner. Rear panel: Nutrition facts & ingredients. Message 
from Miyoko (the same on each box). Best by date.
 Letter (e-mail) from Billy Bramblett of Miyoko’s 
Kitchen. 2014. Nov. 12. “We started making Miyoko’s vegan 
cheese at the beginning of September, and immediately 
offered them on our website to be shipped directly. We got 
100 orders the fi rst day; currently averaging 20+ orders per 
day, and we are still trying to catch up.
 “Meanwhile, as you may know, Mark Squire, owner/
partner at the Good Earth in Fairfax, owns the building we 
are in (which was the Good Earth’s second home) and so 
he is our landlord. We had a little opening party on Oct. 4, 
and he came, and told me he wanted the products (4 SKU’s) 
on their shelves asap [as soon as possible], so we were 
available by the following week, at the Good Earth by Oct. 
11. Then Rainbow Grocery in SF [San Francisco] wanted 
it asap and our distributor (DOVE, Distributing Organic 
Vegan Effi ciently, Richmond, California) wasn’t going to get 
their fi rst shipment until Oct. 30. So, we pre-fi lled Rainbow 
as well. Good Earth sold about 30 cases the fi rst week. We 
did ship a pallet (200 cases) to DOVE on Oct. 30, which 
they began delivering the next day (Halloween), and so the 
products we are sending out thru DOVE were on the retail 
shelves, by Nov. 3.
 “We will doing in-store product demos (2 this week, 11 
next week) regularly after Thanksgiving. We are in about 30 
retail accounts at present, and will be in several more thru 
Tony’s by the end of November.”

1819. Rhapsody Natural Foods. 2014. Sustainable business. 
Sustainable food processing. Sustainable agriculture 
(Leafl et). Cabot, Vermont. Front and back. 1 panel each side. 
Each panel 12 x 24 cm.
• Summary:  On the front panel: Please join us on this path 
toward a sustainable and peaceful world. At the bottom front 
is a color photo of Sjon’s workshop, seen through the mist, 
with a fi eld of rice in the foreground.
 On the rear is a color photo of each of the following, 
with these words: Tempeh: Traditional cultured whole 
soybeans. Tempeh: Ready-to-eat. Eggrolls (vegan). Rice 
milk: not homogenized. Amazake: sweet cultured rice drink. 

Miso: traditional fermented whole soy and rice paste. Koji: 
starter culture for miso and amazake.
 Letter (e-mail) from Sjon Welters. 2015. Nov. 25. This 
sell sheet was fi rst used in Oct. 2014. Address: 752 Danville 
Hill Road, Cabot, Vermont 05647-9622. Phone: -.
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1820. Chen, L.; Vadlani, P.V.; Madl, R.L. 2014. High-
effi ciency removal of phytic acid in soy meal using two-
stage temperature-induced Aspergillus oryzae solid-state 
fermentation. J. of the Science of Food and Agriculture 
94:113-18. doi: 10.1002/jsfa.6209 *

1821. Huang, C.C.; Huang, W.C.; Hou, C.W.; Chi, Y.W.; 
Huang, H.Y. 2014. Effect of black soybean koji extract on 
glucose utilization and adipocyte differentiation in 3T3-L1 
cells. International J. of Molecular Science 15(5):8280-92. *

1822. Jung, J.Y.; Lee, S.H.; Jeon, C.O. 2014. Microbial 
community dynamics during fermentation of doenjang-meju, 
traditional Korean fermented soybean. International J. of 
Food Microbiology 185:112-120. *

1823. Kwon, Dae Young; Chung, Kyung Rhan; Yang, Hye-
Jeong; Jang, Dai-Ja. 2015. Gochujang (Korean red pepper 
paste): a Korean ethnic sauce, its role and history (Open 
Access). J. of Ethnic Foods 2(1):29-35. March. [28 ref. Eng]
• Summary: “Gochujang (Korean fermented red pepper 
sauce, also written in Kochujang), along with kimchi, is 
an age-old ethnic food made with Korea’s representative 
ingredient, red pepper. A typical Korean meal (Bapsang) is 
composed of rice (Bap), from which calories are derived, 
soup (Kuk), which helps in the chewing and digesting of the 
rice, and side dishes (Banchan), which provide additional 
nutrition and fl avor. To add even more variety to the taste, 
seasoning (Jang, Yangnyum) is added. Gochujang has 
become the most fundamental of these kinds of food in 
Korea over thousands of years, functioning to make add 
fl avor to rice taste better while aiding the digestive system. 
Gochujang also serves as a simple seasoning when making 
dishes such as braised spicy chicken, and provide additional 
nutrients. According to age-old documents, the development 
process used to manufacture Gochujang requires the basic 
ingredients of Meju (block made with cooked soy bean) 
powder, rice or glutinous rice fl our, and red pepper powder. 
Sunchang Gochujang is one variety known for its great 
taste that was often consumed by kings during the Chosun 
dynasty.” Address: 1&3. Korea Food Research Institute, 
Korea, Songnam, Kyongki-do, South Korea.

1824. Shin, Donghwa; Jeong, Doyoun. 2015. Korean 
traditional fermented soybean products: Jang (Open Access). 
J. of Ethnic Foods 2(1):2-7. March. [37 ref. Eng]
• Summary: “Fermented products are going beyond the 
boundaries of their use as mere side dishes, and are seeing 
signifi cant increases in their use as a functional food. 
Kanjang (fermented soy sauce), Doenjang (fermented 
soybean paste), and Gochujang (fermented red pepper paste) 
are the most well-known fermented products in Korea... 
These products occupy an important place in people’s daily 
lives as seasonings and are used in many side dishes. It has 
been proven through clinical studies that these products have 
many health benefi ts, such as their ability to fi ght cancer and 
diabetes, and to prevent obesity and constipation.”
 “Korea has a few other kinds of complex fermented 
dishes. A few of those that use soy sauce are listed below (7).
 “Eoyukjang: The haunch of cow, chicken, gray mullet, 
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and sea bream are dried and then put into Meju along with 
abalone, mussel, shrimp, egg, ginger, green onion, and tofu. 
Using these ingredients, the same steps for making Kanjang 
is followed.
 “Fermented dried pollack: Hwangtae soybean is 
steamed, and the Meju is shaped like a hilt with bean leaves 
fl oating on the top. With this Meju, a fermented product is 
produced.
 “Chongyukjang: Fried soybean is boiled and from this a 
solution is produced. Next, soybean is added to the solution 
it is boiled with beef, white radish, and red pepper for three 
to four days.
 “Juebjang: Meju is made with wheat bran and fried 
soybeans. Is it then shaped into walnut-sized pieces and 
steamed with mulberry leaves that fl oat. Cucumbers and 
eggplants may be added and then fermented together.” 
Address: 1. Shindonghwa Food Research Institute, Jeonju, 
Jeollabuk-do, South Korea; 2. Inst. of Sunchang Fermented 
Soybean Products, Sunchang, Jeollabuk-do, South Korea.

1825. Lim, J.H.; Jung, E.S.; Choi, E.K.; Jeong, D.Y.; Jo, 
S.W.; Jin, J.H.; Lee, J.M.; Park, B.H.; Chae, S.W. 2015. 
Supplementation with Aspergillus oryzae-fermented 
kochujang lowers serum cholesterol in subjects with 
hyperlipidemia. Clinical Nutrition 34(3):383-87. June.
• Summary: “Background & aims: Kochujang, a 
traditional fermented red pepper paste, is known for its 
hypocholesterolemic effect; however, these studies used 
non-commercial preparations of kochujang. In this study, 
we examined whether commercially-made kochujang in 
which Aspergillus oryzae (also known as koji) was used as 
a microorganism for fermentation has the same cholesterol-
lowering effects.”
 “Conclusions: These results indicate that A. 
oryzae-fermented kochujang elicits a signifi cant 
hypocholesterolemic effect and might be useful for 
improving blood cholesterol levels in subjects at high risk for 
cardiovascular disease.”

1826. Öhlund, Tim. 2015. Blog about fermenting foods, 
especially koji and miso, and organic gardening in Sweden 
(Web blog). www.timogarden.wordpress.com. Aug. 24.
• Summary: Tim says: “Miso and koji making are the most 
popular pages and get 20 to 30 views a day from all over the 
world, mostly from USA.”

1827. Welters, Sjon. 2015. Re: Update on Rhapsody Natural 
Foods in Cabot Vermont. Letter (e-mail) to William Shurtleff 
at Soyinfo Center, Nov. 24. 1 p.
• Summary: Q1. When did you move to Cabot, Vermont? 
Ans: We moved to Cabot, Vermont, from Housatonic, 
Massachusetts, in September 1997, when we also started 
our restaurant, The Wrap, in Montpelier, which later became 
Rhapsody. We sold the restaurant in 2011 and dedicated all 

our time to producing tempeh and amazake.
 Q2. Why did you move to Cabot? Ans: The main reason 
for moving north was to start a homesteading way of life, 
something we’ve always dreamed of since our time together 
in the mid-1970s in the Netherlands. The reasons we went 
to Vermont were that there was opportunity, we got clear 
signs that was the place for us, and the sense that the spirit of 
America’s founding fathers is still alive and well in Vermont.
 Q3. When did you start using the red Rhapsody amazake 
label that you sent me recently? It is slightly different from 
the red Rhapsody amazake label that you re-introduced in 
Feb. 2010–and of which I have an original you sent me 
in 2010. For one thing, the size of the bottles are a little 
different. Ans: The main reason was that we could make 
the product organic now by using our own organic koji, so 
we did a re-design. Before we used Cold Mountain koji and 
although we asked them for organic koji, they were not able 
to produce it for anybody but themselves at the time. Our 
bottle supplier/manufacturer changed, leading to a change in 
bottle.
 Q4. How was the Rhapsody Original Amazake you re-
introduced in Feb. 2010 different from the Rice Milk you 
sent me recently? The amazake is a concentrated form of rice 
milk, or vice versa, depending on how you want to look at 
it. First there was the amazake and later came the rice milk 
as a local, fresh, vital alternative to the “rice milk” mass 
marketed nationwide.
 Q5. You now sell three different types of koji–Great! 
When did you start to sell each one commercially? Ans: 
When we started to make our own koji for the red and 
sweet white miso and amazake we introduced them also in 
a retail pack in April of 2013. Address: Founder and general 
manager, Rhapsody Natural Foods, 72 Danville Hill Rd., 
Cabot, Vermont 05647-9622.

1828. Cai, You-lin; Du, Bing; Yu, Fei; Zhang, Jia-yi; Lin, 
Feng-ying; Wang, Chao. 2015. Research progress of douchi 
and its nutrient components. China Condiment No. 6. p. 119-
23. *
Address: College of Food Science and Technology, Nanjing 
Agricultural University.

1829. Moore, Naoko Takei; Connaughton, Kyle. 2015. 
Donabe: classic and modern Japanese clay pot cooking. 
Berkeley, California: Ten Speed Press. A registered 
trademark of Penguin Random House LLC. xviii + 307 
p. Illust. (many superb full-page color photos by Eric 
Wolfi nger). Index. 24 x 24 cm.
• Summary: The Glossary (p. 288+) discusses these 
soyfoods: Abura-age (also called usu-age). Chinese 
fermented black [soy] beans (douchi). Gochujang. Hatcho 
miso. Koji. Koya tofu (also called Koya dofu). Miso (kome, 
mame, and mugi). Nigari. Saikyo miso. Shiro shoyu. Soy 
milk. Soy sauce. Usukuchi shoyu. Yuba.
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 See the index for these plus Tofu. Address: 1. Japanese 
home-cooking expert, Los Angeles.

1830. Hong, Deuki; Rodbard, Matt. 2016. Koreatown: a 
cookbook. New York, NY: Clarkson Potter. 272 p. Illust. 
(photos by Sam Horine). Index. 26 x 21 cm.
• Summary:  This a very original and creative Korean 
cookbook.
 The chapter titled “Ingredients and Equipment” (p. 22+) 
starts with “Korean Mother Sauces: Gochujang, Doenjang, 
and Ganjang,” noting that “Much of Korean cooking is 
based around three essential, easy-to-fi nd foundations called 
jangs.”
 (1) Gochujang (Spicy Fermented Pepper Paste), 
pronounced go-CHOO-jong, is sold in a bright red container 
with a number system, on the package, rating its hotness. The 
lower the number, the milder the taste.
 To make gochujang, meju, a type of fermented soybean 
koji, is mixed with hot red pepper [chili] fl akes, barley, 
sweet rice fl our, salt and water. The mixture is placed into 
large earthenware crocks and left out in the sun to ferment 
for 30 to 90 days. The taste of gochujang is too intense to be 
used by itself, so it is always mixed with ingredients such as 
“sesame oil, rice vinegar, garlic, ginger and soy sauce.”
 (2) Doenjang (Fermented Soybean paste), pronounced 
DEN-jong, is much milder, less hot and intense, than 
gochujang. “Meju is rehydrated with salted water,” placed 
into earthenware crocks, and left out in the sun to ferment 
for many months. When it has roughly the consistency of 
applesauce, a basked is pushed down into it, and the soy 
sauce (ganjang) which accumulates in the basket is drawn 
off. The thick, salty paste left in the crock is ganjang. It 
is widely used in Korean cooking, and best known as the 
backbone of Ssamjang.
 (3) Ganjang (Korean Soy Sauce [also spelled kanjang]), 
pronounced GAN-jong, is the liquefi ed co-product just 
discussed. In Korean cooking, two main types are available: 
regular and that used for soups. The regular is very similar 
to the soy sauce found in China. “The soup variety of soy 
sauce in unique to Korea. It is much lighter in color and 
has a lower sodium content. “It is also key when preparing 
namul (marinated vegetables).” Two photos (p. 23) show: 
(a) Making doenjang. (2) A courtyard fi lled with large 
earthenware containers of fermenting jang.
 Page 25: Chunjang (black soybean paste) is similar 
to Chinese black soybean sauce. “It’s made from roasted 
soybeans and thus is nuttier and less salty than the Chinese 
version. Chunjang is the main ingredient use in Jajangmyeon 
(p. 97), a popular Korean-Chinese noodle dish.”
 p. 31: Tofu (Dubu). Korea has regular and silken tofu 
types.
 Soy sauce is used in a great many recipes in the book; 
we will mention only the most important–starting with:
 p. 48: Soy and sesame spinach.

 p. 49. Quick soy sauce pickles.
 p. 52. Soy-marinated eggplant.
 p. 57. Soy-braised tofu (Dubu jorim).
 Soy milk noodle soup (Kongguksu).
 Black bean noodles (Jjajangmyeon, with chunjang 
{black bean paste}). Ssamjang (the great Korean barbecue 
condiment, with doenjang).
 p. 118. Soy-marinated grilled rib eye (Bulgogi).
 Spicy pork spare ribs (Daeji kalbi, with gochujang).
 p. 142: Soy garlic glaze.
 p. 151. Soy-braised pig’s feet (Jokbal).
 p. 153. Soy-marinated beef tartare (Yukhoe).
 p. 170. Bean paste stew (Doenjang jjigae).
 p. 173. Soft tofu stew (Soondubu jjigae).
 p. 185. Sweet soy-braised chicken.
 p. 193. Ground soybean soup (Dongbibi jjigae).
 p. 208. Spicy kimchi yuba “noodles” with poached egg.
 p. 216. Doenjang-braised pork belly with ddeokbokki.
 p. 219. Crispy tofu sandwiches with munchim pickles 
and grape-jelly doenjang dressing.
 p. 233. Doenjang and kimchi-braised kale.
 For more see the excellent index. But don’t look for 
“sprouts” or “soybean sprouts.” Address: USA.

1831. Shin, H.W.; Jang, E.S.; Moon, B.S.; Lee, J.J.; Lee, 
D.E.; Lee, C.H.; Shin, C.S. 2016. Anti-obesity effects of 
gochujang products prepared using rice koji and soybean 
meju in rats. J. of Food Science and Technology 53(2):1004-
13. Feb. [24 ref]
• Summary: “The Korean traditional hot sauce gochujang 
has been reported to have biological activities. Different 
kinds of gochujang products were prepared based on 
combinations of a fungal rice koji with two kinds of bacterial 
soybean mejus... High levels of capsaicin and genistein in 
gochujang products are considered to contribute to anti-
obesity effects.” Address: 1. Dep. of Biotechnology, Yonsei 
Univ., Seoul, 120-749 South Korea.

1832. Park, Eui-Seong; Heo, Ju-Hee; Ju, Jaehyun; Park, 
Kun-Young 2016. [Changes in quality characteristics of 
gochujang prepared with different ingredients and meju 
starters]. J. of the Korean Society of Food Science and 
Nutrition 45(6):880-88. June. [40 ref. Kor; eng]
• Summary: “Changes in quality characteristics of gochujang 
prepared with different ingredients (white rice, barley, 
sorghum and millet, bamboo salt) and meju starters were 
studied. The gochujang samples were fermented for 6 weeks 
at 40ºC and analyzed for changes in their physicochemical 
properties and sensory characteristics.” Address: 1. Dep. 
of Food and Nutrition, College of Human Ecology, Yonsei 
University.

1833. Kitamura, Yoshiaki; Kusumoto, K.; Oguma, T.; Nagai, 
T.; Furukawa, S.; Suzuki, C.; Satomi, M.; Magariyama, Y.; 
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Takamine, K.; Tamaki, H. 2016. Ethnic fermented foods and 
beverages of Japan. In: Jyoti P. Tamang, ed. 2016. Ethnic 
Fermented Foods and Alcoholic Beverages in Asia. New 
Delhi, India: Springer Verlag. xiii + 409 p. See p. 193-236. 
[137 ref]
• Summary: The centerpiece of fl avor for Washoku cuisine 
in Japan is shoyu and miso, and to a lesser extent natto. Table 
9.1 shows “Some common and uncommon ethnic fermented 
foods and beverages of Japan.” Those which use soybeans 
as a substrate are miso, koikuchi shoyu, usukuchi shoyu, 
saishikomi shoyu, tamari shoyu. Plus shiro shoyu and natto.
 Fig. 9.2 shows various kinds of miso paste: Shinshu 
miso, Sendai miso, Edo-ama-miso, saikyo miso, soybean 
miso, barley miso.
 The book contains long sections on miso, shoyu (soy 
sauce), and natto. Table 9.2 gives the nutritional composition 
of fi ve different types of soy sauce.
 On page 205 we read that natto “has been produced and 
consumed in Japan for over a thousand years,” but gives no 
citation for this fi gure.
 There is now a “Soy Sauce Information Center” 
(established in 2001 by the Soy Sauce PR Council) and a 
“Japan Soy Sauce Technology Center” (Chuo-ku, Tokyo) in 
Japan.
 In 2005 the gene sequence of the of the koji mold, 
Aspergillus oryzae, was published by M. Machida et al. in 
the prestigious scientifi c journal Nature. Address: 1-2. Food 
Research Institute, National Agriculture and Food Research 
Organization, 2-1-12, Kannon-dai, Tsukuba, Ibaraki 305-
8642, Japan; 3. Japan Soy Sauce Technology Center, 3-11 
Koami-cho, Nihonbashi, Chuo-ku, Tokyo 103-0016, Japan.

1834. Lee, Cherl Ho; Kim, Moonsil Lee. 2016. History of 
fermented foods in northeast Asia. In: Jyoti P. Tamang, ed. 
2016. Ethnic Fermented Foods and Alcoholic Beverages in 
Asia. New Delhi, India: Springer Verlag. xiii + 409 p. See p. 
1-16. [24 ref. Eng]
• Summary: Contents: 1.1 Introduction: where and who? 
1.2 Pottery and dietary culture in northeast Asia. The Hou 
Hanshu [History of the Later Han dynasty (25 to 220 CE), 
written in the mid-5th century CE] mentions the “eastern 
archers” (dongyi). The word dongyi was originally written 
with two words meaning “big” + “bow.” The Hou Hanshu 
also states that the dongyi were good at riding horses and 
archery, and that they had “established several proto-states 
in Manchuria, the Korean Peninsula, and the Japanese 
Archipelago such as Puyo, Dongye, Okcho, Koguryo 
Samhan and Wa.” This suggests that as early as the 3rd 
century BCE the Dongyi has already established a unique 
culture that differed from the Chinese civilization to the 
north. Moreover, an oracle bone inscription from the Shang 
dynasty, dating to about 1200-1046 BCE, states “... the king 
orders to campaign against the Yi.” This statement implies 
that, since around 1000 BCE the Dongyi had occupied part 

of northeast Asia and competed against the Chinese. And 
archaeological evidence indicates that they used fermented 
soybean products.
 1.2 Pottery and dietary culture of Northeast Asia. 
Late Paleolithic (40,000 to 10,000 BP) sites have been 
found on the Korean Peninsula, South Manchuria, and the 
Japanese Archipelago. The meat-centered diet of the early 
hominin gradually changed to an omnivorous one. The 
Korean Peninsula served as a land bridge connecting the 
seasonal movements of Paleolithic hunters from the north 
of Manchuria to the south of the Japanese archipelago; 
the Korea strait is about 200 km (120 miles) wide, with 
Tsushima island in the middle. Evidence of this migration 
is the many pieces of primitive pottery found on both sides 
of the strait. A map (Fig. 1.2) shows where such pottery has 
been found. An earthen vessel excavated from Paldang in 
Korea has traces of soybeans on the surface; this supports the 
theory that these people used pottery for cooking soybeans in 
Central Korea beginning in the Bronze Age.
 1.3 Origin and development of fermentation technology 
in Northeast Asia. 1.3.4 Origin of soybean fermentation. In 
the West, it is generally understood that soybeans were fi rst 
domesticated, cultivated and consumed in China [Hymowitz 
1970].
 1.4 Fermented soybean products in Northeast Asia. 1.4.1 
Korean Kanjang and Doenjang. The meju used as soybean 
koji for both these products is made from cooked soybeans. 
It is generally covered with Aspergillus oryzae mold and the 
inside is laden with bacteria, typically Bacillus subtilis. The 
result is liquid soy sauce (kanjang) and Korean-style soybean 
paste (doenjang). The fl avor of soy sauce improves with 
increasing storage time, just as the fl avor of wine becomes 
smoother as it ages. 1.4.2 Japanese shoyu and miso. The 
fl avor of these two seasonings is mild and sweet compared to 
their Korean counterparts.
 1.4.3. Korean Chongkukjang (like Japanese natto 
but salted). Cook soybeans and cover with a straw mat or 
cloth. Place on a warm stone fl oor, ondol, for 3-4 days until 
mucous strings (peptido-saccharides) formed. Then mix in 
chopped ginger, chopped garlic, and salt. Pound slightly until 
the soybeans are separated into halves. Store in an earthen 
jar. Natto is not generally liked by Koreans. In the so-called 
urbanized, apartment culture of today, Korean elders miss the 
stimulating savory smell of chongkukjang wafting from their 
kitchen; Korean young people generally dislike this smell.
 1.4.4 Korean Kochujang uses meju (soybean koji) as a 
main ingredient, but mixed with strong, pungent red peppers. 
The most distinctive difference between Korean food that of 
neighboring Japan and China is the fi ery taste of red peppers 
in most Korean dishes.
 1.5 Role of fermented food in Northeast Asia. Fermented 
soybean products plays a major part. Korean koji is called 
nuruk.
 1.6 Conclusion.
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 An excellent map (p. 2) shows the area described by the 
term “Northeast Asia.”
 Note: M.L. Kim is the daughter of C.H. Lee. Address: 1. 
Korea Univ., Seoul, South Korea; 2. Rhode Island College, 
Providence, Rhode Island.

1835. Shin, Dong-Hwa; Kim, Young-Moung; Park, Wan Soo; 
Kim, Jae-Ho. 2016. Ethnic fermented foods and beverages 
of Korea. In: Jyoti P. Tamang, ed. 2016. Ethnic Fermented 
Foods and Alcoholic Beverages in Asia. New Delhi, India: 
Springer Verlag. xiii + 409 p. See p. 263-308. [137 ref]
• Summary: Section 11.2 contains detailed information 
on Fermented soybean products in Korea. These are 
Doenjang (Korean-style miso). Meju (Korean soybean koji). 
Gochujang (Soybean paste mixed with fi ery red peppers; it 
requires a special type of Gochujang meju which is a mixture 
of soybeans and starch). Cheonggukjang (Korean-style natto 
but with salt). Ganjang (Korean-style soy sauce). Address: 1. 
Shindonghwa Food Research Inst., Eunma Apt. 12-802, 212 
Samsung Ro, Kangnam-ku, Seoul, Republic of Korea.

1836. Kim, Soon-Hee; Chung, Kyung Rhan; Yang, Hye-
Jeong; Kwon, Dae Young. 2016. Sunchang gochujang 
(Korean red chili paste): The unfolding of authenticity (Open 
Access). J. of Ethnic Foods 3(3):201-08. Sept. [54 ref]
• Summary: “Abstract: Background: Gochujang is one of the 
most frequently consumed foods by Koreans and can be used 
as a seasoning in kuk, banchan, or also used as a condiment 
itself. In this paper, we discuss the historical, literary, and 
geographical aspects of Sunchang gochujang, which has 
been acknowledged as the best quality.
 “Methods: The history, origin, and tradition of 
gochujang and Sunchang gochujang were examined through 
literature review. Sunchang’s climate and geographical 
characteristics were examined in order to determine their 
effects on the ingredients and its fermentation condition.
 “Results: Sunchang is located in the southwest region of 
Korea. Its geography, with characteristic mountainous basins, 
provides high temperatures and humidity that is suitable 
for the fermentation of gochujang. In addition, distinctive 
seasons and temperature variance between day and night 
helps with growing high-quality red peppers with moderate 
levels of spiciness. The fi rst reference to gochujang is found 
in the Hyangyak-jipsongbang (5 Cc = Chinese characters, 
1433). Sunchang gochujang was enjoyed in the royal court, 
as described in the Ojuyeonmun-jangjeonsanko (8 Cc) and 
Somunsaseol (4 Cc). Sunchang gochujang was introduced 
as a medicinal food in the medicinal newspaper, and its 
recipes were recorded by royal physicians during the Chosun 
Dynasty. This demonstrates that Sunchang gochujang gained 
popularity not only for its fl avor but also for its medicinal 
effects.
 “Conclusion: The outstanding fl avor and functional 
effects of Sunchang gochujang are due to the geographical 

characteristics that provide a congenial climate for 
fermentation and a great environment for growing high-
quality red peppers.”
 “The majority of Korean foods are seasoned with jang 
rather than salt, as jang, being made from fermented beans, 
contains rich amino acids and volatile aromatic compounds 
that enhance the smell and fl avors of food [2]. As jang is 
used in most kuk and banchan, many have stated that jang 
decides the fl avor of a food. The Hurbaekjeongjip (4 Cc), 
a book written in the 15th century by Gwidal Hong (3 Cc, 
1438-1504), stated that ‘the quality of gochujang decides the 
farming success of that year.’ This statement demonstrates 
the importance of jang in Korean food beyond its nutritional 
value [5].
 “Gochujang is a fermented and aged bean product made 
from soybean powder, red pepper powder, and rice fl our [2]. 
It has been indispensably used in dishes such as bibimbap 
[6], chicken, pheasant, and fi sh stews [7]. As with other 
types of jang, gochujang can be used as a seasoning in kuk, 
tang, and banchan, or as a condiment [4]. Chogochujang, 
a combination of vinegar and gochujang, is enjoyed with 
grilled meat or sashimi. According to the 2015 National 
Nutrition Survey conducted by the Korea Health Industry 
Development Institute, gochujang was ranked as the 14th 
most frequently consumed food in Korea [8]. The reported 
average daily intake of gochujang was 6.11 g and it was the 
second-most consumed seasoning after kanjang [8].
 “Although many regions have traditionally made 
gochujang, the most famous region for gochujang is 
Sunchang. Generally, gochujang produced in Sunchang is the 
highest-selling product. In this paper, the historical, literary, 
and geographical aspects of Sunchang gochujang will be 
discussed.”
 “2. The history and tradition of gochujang: References 
to the cultivation of red peppers (gochu) in Korea can be 
found in the Chronicles of the Three States (4 Cc, 1145) 
and Mankiyoram (4 Cc) written by Busik Kim [9], [10] 
(Fig. 1). In addition, the Nonggawolryeongga (5 Cc, 1816) 
introduced red peppers as an important crop [11]. The 
Gijaejapgi (4 Cc, 16th century) mentioned bibimbap, a 
rice and vegetable dish, that was usually consumed with 
gochujang [12]. Taking these references and the long history 
of jang into consideration, it would be safe to presume that 
gochujang has been consumed by Koreans for thousands of 
years. The oldest written reference to gochujang is found in 
the Hyangyak-jipsongbang (5 Cc), published in 1433 during 
the 15th year of the reign of King Sejong in the Chosun 
Dynasty [Fig. 2; This book refers to gochujang or gochojang 
as chojang (2 Cc) and gochu as gocho or gochu (1 Cc)] [13]. 
However, the early references to gochujang are primarily 
focused on its medicinal properties rather than its role as a 
food additive. For example, gochujang was often used to 
promote digestive issues caused by weaknesses in the spleen 
and stomach [7], [14].”
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 “4. Gochujang production methods: One of the major 
ingredients of gochujang is gochujang meju. Meju is made 
from cooked soybeans and nonglutinous rice with a ratio of 
6:4. This mixture is then woven with straw and then dried for 
2-3 months. Gochujang is made from meju powder mixed 
with malt, salt, rice fl our, and red pepper powder [2]. The 
typical recipe for gochujang is 25% red pepper powder, 
22.2% glutinous rice, 5.5% meju powder, 12.8% salt, 5% 
malt, and 29% water. Once these ingredients are mixed 
and placed in a crock, it takes approximately 6 months to 
1 year for fermentation to occur [2]. The two main groups 
of microorganisms in gochujang are Bacillus licheniformis 
(33%) and Bacillus subtilis (32%).” Address: Div. of 
Nutrition and Metabolism Research, Korea Food Research 
Inst., Songnam, South Korea.

1837. 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, 
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).
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 "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.

1838. Ann, Yong-Geun. 2016. [A study on making meju 
(molded soybean) for traditional jang]. Korean J. of Food 
and Nutrition 29(5):670-76. Oct. [48 ref. Kor; eng]
• Summary: “In this study, we analyzed the utensils, covers 
and mats that were used for making meju, the shape of meju, 
and the heating method used for making meju from the 225 
ways of preparing jang mentioned in the 32 volumes of 
the ancient cook books from 530 AD to 1950. The heating 
method of traditional meju bean and starch included 57 
kinds of steaming, 59 of boiling, 21 of roasting + boiling, 
and 2 of cooking. The shape of meju included 41 kinds of 
egg, 27 of ball, 22 of lump, a kind of doughnut, 8 kinds of 
hilt, 6 of fl at, 4 of chip, and a kind of square. Among the 
72 gochoojang meju, the heating method of bean included 
9 kinds of boiling, and 6 kinds of steaming; whereas the 
heating method of starch included 19 kinds of steaming of 
dough, 11 of rice cooking, and 5 of boiling of dough. The 
utensils for molding of bean meju were 49 kinds of straw 
sack, 14 of round straw container, 11 of heating bed, 7 of 
large straw bowl or Japanese snailseed, 5 of jar, 4 of ditch, 
3 of straw bowls, 2 of pottery steamer of dough, 2 of gourd, 
and a kind of long round bamboo bowl and sack of straw. 
The cover and the mat used for molding of meju included 36 
kinds of straw, 17 kinds of paper mulberry leaf, 15 of wide 
straw seat, 14 of mugwort, 11 of pine tree leaf, 10 of soybean 
leaf, 6 of cocklebur leaf, 6 of sumac leaf, 6 of barley straw, 6 
of mulberry leaf, 5 of fallen leaf, 5 of cogon grass, 4 of reed 
seat, 3 of scrap of cloth, 2 of Indian bean tree leaf, a kind of 
reed. There were only 5 kinds of hanging.” Address: Dep. of 
Food and Nutrition, Chungcheong Univ., Cheongju 28171, 
Korea.

1839. Chen, L.; Vadlani, P.V.; Madl, R.L.; Gibbons, W. 2016. 
Degradation of phytic acid and soy protein in soy meal via 
cofermentation of Aspergillus oryzae and Aspergillus fi cuum. 
J. of the American Oil Chemists’ Society 93:45-50. doi: 
10.1007/s11746-015-2754-9 *

1840. Product Name:  White Rose Miso.
Manufacturer’s Name:  Keepwell Vinegar.
Manufacturer’s Address:  Dover, Pennsylvania.

Date of Introduction:  2016.
Ingredients:  Incl. koji, soybeans.
How Stored:  Shelf stable.
New Product–Documentation:  Letter from Sarah Conezio 
and Isaiah Billington. 2021. April 21. We began selling miso 
to chefs and restaurants in 2016, and only recently have 
made it available in retail format.
 “2. We use rice koji to make our white miso, our rice 
wine vinegar, and our shio koji. For most of our misos, we 
use a koji of emmer farro grain. This is a grain that grows 
well in Pennsylvania and Maryland. Our gochujang is made 
with meju bricks that are composed of soy and rice.
 “3. We made our initial batches of koji in 2015 using 
knowledge from The Book of Miso and instructions from 
Gem Cultures included with the spore they sell. Since 
then, we have rounded out our knowledge by watching a 
lot of videos on Youtube and we continue to pick up new 
information from the books that have come out in recent 
years, such as Koji Alchemy and the Noma Guide to 
Fermentation. We have never had the pleasure of receiving 
instruction directly from a primary source.
 “4. Our misos are sold in 9 oz glass jars. We use organic 
emmer farro, organic wheat, organic soybeans, organic sweet 
potatoes, organic sunchokes. Some of the rice we use is 
organic and some is not. The benne seeds, runner peanuts, 
black walnuts, and malted barley that we use are not organic. 
In each case, the product is not available locally to us (or 
at all) as an organic crop. We don’t bother to claim that 
the miso is organic, even when composed of only organic 
ingredients, because we don’t know how to navigate the 
documentation and record-keeping that is (theoretically) 
required.
 “5. We are indeed surviving fi nancially as a small 
business. Demand for fermented foods is very high right 
now, and we’ve been fortunate to connect with many 
restaurants and retailers, in addition to selling our food 
directly through our website.
 “Thank you again for considering us, it is an immense 
pleasure, and please let us know if we can send you any miso 
to try! We’re sure you have a lot.”

1841. Zaltenbach, Claudia. 2017. Miso: Rezepte, Kultur, 
Menschen [Miso: Recipes, culture, people]. Haedecke Verlag 
GmbH. 216 p. Illust. (many color photos). Index. 25 cm. [33 
ref. Ger]
• Summary:  This is a beautiful, very creative and original 
book–carefully researched and written, with many full-page 
color photos. The author clearly enjoys her subject.
 Contents: Foreword by Thomas Vigilis. Introduction (by 
Claudia): The infl uence of macrobiotics in the 1970s. What is 
miso? The different types of miso. Recipes: Quick ideas with 
miso. What is umami anyway? Miso production in Japan. 
Soup kitchen. Miso production in South Korea. Salads. 
Powdered miso. Interview with Tanja Grandits (German-
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born Swiss chef). In the mood for veggies. Hatcho miso 
and the weight of the stones. Black Forest (Schwarzwald) 
miso. Interview with Lucki Maurer. Land, see, and rivers. 
Interview with Kudo Chori. Interview with Tohru Nakamura. 
Streetfood. Why miso is so healthy. Sweets with miso. About 
shopping for miso. Make koji yourself. Make miso yourself. 
Sources of supply. Glossary. Bibliography. Index. Notes of 
thanks. Imprint.

1842. 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.

1843. 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 
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.

1844. Elliott, Renée. 2017. What to eat and how to eat it: 99 
super ingredients for a healthy life. London: Pavilion Books. 
255 p. Illust. Index. 26 cm.
• Summary: This is not a vegetarian cookbook. Contains one 
recipe for tempeh with this caveat: “Unfermented soy is not 
a great food. Soy products should not be eaten as a protein 
substitute.” Also for miso, amazake, koji. Address: Founder 
of Planet Organic, England.
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1845. Nakamura, Shoichiro. 2018. Handbook of making 
sake, shochu, koji, amazake, miso, natto, mirin and more. 
Revision 2. Create Space: Print on Demand. 105 p. Illust. No 
index. 23 cm.
• Summary: Contents: Preface.
 1. How to Make Koji: 1.1 What is koji? 1.2 Varieties of 
Koji-Kin. 1.3 Recipe of Making Koji. 1.4 What to do during 
Incubation. 1.5 Other Considerations. 1.6 Photographs of 
Koji. 1.7 How to Keep Koji. 1.8 The Simplest Method of 
Making Koji.
 2. Home-Brewing of Sake: 2.1 What is Unique in Sake 
Brewing. 2.2 Single-Step Methods. 2.3 More Details of Sake 
Brewing. 2.4 Various Sources of Yeast. 2.5 Comparison of 
Sakes Using Different Yeasts. 2.6 Taste of the Sake Produced 
in One-step Method. 2.7 Sweetness of Home Brewed Sake. 
2.8 Three-Step Addition Method. 2.9 Making Sake from 
Other Materials.
 3. Sakekasu.
 4. Health Benefi ts of Sake and Sakekasu.
 5. How to Make Mirin, Amazake, and Shio Koji: 5.1 
Mirin. 5.2 Amazake. 5.3 Shio Koji.
 6. How to Distil Sake to Make Shochu: 6.1 Principle of 
Sake and Wine Distillation. 6.2 Physics of Distillation. 6.3 
Distilling for Whisky and Brandy.
 7. Legality of Brewing Alcoholic Drinks and Distillation 
in the World.
 8. Homemade Miso: 8.1 Making Homemade Miso. 8.2 
White Miso. 8.3 Barley Miso. 8.4 Recipes Using Miso. 8.5 
Health Benefi ts of Miso.
 9. Homemade Natto: 9.1 How to Make Natto. 9.2 How 
to Eat Natto.
 10. Green Tea: 10.1 Health and Medicinal Benefi ts of 
Green Tea. 10.2 Varieties of Tea. 10.3 How to Serve Sencha 
and Gyokuro. 10.4 When and Where to Serve.
 Appendix 1. Temperature Conversion Table and Graph.
 Appendix 2. Statistics of Average Life Span.
 Appendix 3. Amounts of Materials and Capacity of 
Fermenting Vessel.
 Appendix 4. Weights and Volumes.
 Appendix 5. Home-made Incubator for Making Koji and 
Natto in Cold Seasons.
 Appendix 6. How Much Methanol is Lethal.
 Appendix 7. Glossary.
 Addendum 1. Koji Making Using Microwave.
 Addendum 2. Amazake.
 Addendum 3. Soy Sauce.

1846. Redzeppi, René; Zilber, David. 2018. The Noma 
guide to fermentation including koji, kombuchas, shoyus, 
misos, vinegars, garums, lacto-ferments, and black fruits and 
vegetables (Foundations of Flavor). New York, NY: Artisan. 
A division of Workman Publishing Inc. 456 p. Illust. Index. 
26 x 20 cm.

• Summary: This is an incredibly original and creative book 
about fermentation. You will be astonished to see all the 
variations on old favorites, such as koji, miso, shoyu–and 
many others. What began as a famous restaurant evolved 
into a fermentation research institute–Noma. Address: 
Copenhagen, Denmark.

1847. Jeong, Eun Ji; Yoon, Hyang-Sik; Kim, Ik Jei; Hong, 
Seong Taek; et al. 2018. [Quality characteristics of whole 
soybean Meju doenjang prepared with addition times and 
starter contents]. J. of the Korean Society of Food Science 
and Nutrition 47(11):1159-68. [49 ref. Kor; eng]
• Summary: “This study examined the quality characteristics 
of whole soybean meju doenjang prepared for addition 
times and with different contents of starter (Bacillus 
amyloliquefaciens) for 8 weeks. To accomplish this, the 
quality characteristics, such as pH, moisture contents, 
total microbial fl ora counts, amino-type nitrogen content, 
total polyphenol content, and antioxidant activity, were 
determined. The pH decreased from 6.36 to 6.55 to 4.95 
to 5.44 and the total acidity generally increased from 0.23 
to 0.31% to 0.89 to 1.11% in doenjang fermentation. The 
moisture content of the control (no starter) was 59.90 to 
60.58% and there were no signifi cant differences in the 
aging period.” Address: 1. Chungcheongbukdo Agricultural 
Research and Extension Services;.

1848. Hachisu, Nancy Singleton. 2018. Japan: The 
cookbook. New York, NY: Phaidon Press, Inc. 464 p. Illust. 
(many superb color photos). Index. 28 cm. [16 ref]
• Summary: One of the very best, most beautiful and most 
complete books on Japanese food and cookery ever seen. It 
even contains a long Introduction on “A History of Japanese 
Food,” plus a chapter on outstanding Japanese chefs, and 
a glossary (with useful Japanese kitchen equipment and 
Japanese cutting styles).
 Soy-related entries in the glossary include: atsuage, 
dashi shoyu, ganmodki, genmai miso (brown rice miso), 
inaka miso, kinako (roasted soybean fl our), koji, koyadofu, 
kuromame, mame miso, miso, momendofu, mugi miso 
(barley miso), natto, nigari, okara [soybean pulp], shiro miso 
(white miso), shiro shoyu, shoyu (soy sauce), silken-style 
tofu, soybeans, soymilk, tamari, tofu, usuage / abura-age, 
usukuchi shoyu, yuba.
 Concerning soyfoods in the index: edamame is 
mentioned on 8 pages, kinako on 1 page, koji on 1 page, 
koyadofu 1, kuromame on 1 page, miso on 69 pages, natto 
on 7 pages, soybean pulp (okara) on 4 pages, soybeans on 9 
pages, soy milk on 4 pages, soy sauce on 28 pages, teriyaki 
on 10 pages, tofu on 60 pages, tofu pouches (deep fried; 
usuage) usuage on 18 pages, yuba on 4 pages.
 For sea vegetables see: hijiki, konbu, nori, and wakame. 
Address: Japan.
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1849. Kim, Sohui; Wharton, Rachel. 2018. Korean home 
cooking: Classic and modern recipes. New York, NY: Harry 
N. Abrams. 303 p. Illust. (photos by Zack & Buj). Index. 29 
cm.
• Summary:  This is a beautiful, elegant book. The fi rst 
author is a woman. There is more emphasis on recipes than 
ingredients. Every recipe has a full-page facing color photo. 
Many of the recipes are seasoned with Korean soy sauce 
(ganjang) so we will mention just the fi rst one.
 Contents: The Korean kitchen–with photos and 
explanations of basic ingredients. Names of recipes and 
most ingredients are given in Romanized Korean followed 
by English. Soy-related ingredients include: Doenjang 
(fermented soybean paste). Gochujang. Dried soybeans are 
soaked and simmered, then mashed into a paste and formed 
into bricks named meju [Korean-style soybean koji]. These 
are hung up to dry and ferment. The dried meju is then 
soaked in salt water for months in a stone crock to break 
down even further. The result is a mixture of doenjang and 
ganjang (Korean soy sauce). The longer the mixture is aged, 
the darker its color. Miso makes a fairly good substitute for 
doenjang.
 Gochujang, fermented red chili paste, is made from red 
chile fl akes (gocharu), sugar, glutinous rice, doenjang, and 
salt, traditionally fermented together for years in earthenware 
pots. Roasted soybean powder (Korean name not given). 
Tofu (fi rm and silken). Dried soybeans. Black soybeans 
(seoritae). Soy sauce and white soy sauce.
 Banchan: vegetables and sides. The word ‘banchan’ 
means “small dishes;” every Korean meal begins with 
banchan. Jang Jorim: soy-braised beef. Ganja Jorim: potato 
stewed in soy sauce. Dubu Jorim: soy-braised tofu. Dan 
Hobak Jorim: sweet soy-glazed kabocha. Kongjang: Soy-
braised black soybeans. Kong Namul: soybean sprout salad. 
Gaji Namus: charred eggplant with white soy and chiles.
 Korean Barbecue. Dweji Kalbi: gochujang-glazed baby 
back ribs. Kong-Garu: soybean powder (roasted). Ssam Jang: 
seasoned doenjang sauce.
 Haesanmul & Gogi: seafood & meat. Bulgogi: grilled 
sirloin.
 Guk, Jjigae, Jjim & Tang: soups and stews. Soondubu: 
silken tofu stewed with seafood. Kimchi Jjigae: kimchi stew 
with tofu & gochujang. Doenjang Jjigae: soybean paste stew.
 Myeon, Bap & Mandu: noodles, rice & dumplings. 
Jjang Myeon: black bean noodles (with black bean paste). 
Juk: congee (with 1 teaspoon soy sauce). Hu-Shik: desserts. 
Ripe Summer Tomatoes with tofu cream. Samsaek Kyung-
Dan: sweet rice dumplings in three colors (one is coated with 
roasted soy powder (kong-garu); [kinako]).
 Note 1: “Sohui Kim is the chef and co-owner of Insa and 
the Good Fork in Brooklyn, She is the author of The Good 
Fork Cookbook.
 “Rachel Wharton is a James Beard Award-winning 
journalist” and the co-author of three books. She lives in 

New York City.
 Note 2. This book does not even mention the infl uence 
of the Japanese occupation of Korea–from 1910 to 1945–on 
Korea. Yet in this book we fi nd mention of udon, sushi, 
kinako, adzuki / azuki beans, etc.–all Japanese foods. 
Address: Cook and author, Brooklyn, New York.

1850. 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 
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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.

1851. 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 
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.

1852. 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 
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Umudike, P.M.B. 7267, Umuahia, Abia State, Nigeria.

1853. 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 
(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.

1854. 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.

1855. Kwon, Dae Young; Chung, Kyung Rhan; Jang, Dai-Ja. 
2019. The history and science of Chongkukjang, a Korean 
fermented soybean product: review article (Open Access). J. 
of Ethnic Foods 6(1):5 17 p. [77 ref]
• Summary:  About Korean natto. “With several thousands 
of years of tradition, Chongkukjang is one of Korea’s most 
well-known fermented soybean foods. Chongkukjang has 
existed in Korea since the fi rst century BC and throughout 
the Koryo dynasty and kingdom of Silla, while si (shi 
[fermented black soybeans] 1 Cc [Chinese character], 
Chongkukjang) in Chaeksong was highly regarded 
according to the customs of Balhae. The fact that Koreans 
are good at creating fermented foods (3 Cc) is recorded in 
Samkukjiwijidongijeon (Records of the Three Kingdoms, 8 
Cc), and Chongkukjang has been in Korea even longer than 
its 2000-year history in China. Chinese documents dating 
back to before 40 BC contain records of Chongkukjang or 
a similar fermented bean. Si does not originally come from 
China and was introduced to the country by an individual 
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called Kang Baik (2 Cc) who is thought to have hailed from 
Korea, and there were many names for Chongkukjang in 
pure Korean such as jyeonkuk, cheongkuk, chyeonkuk, and 
chyeongkuk.
 “In short, Chongkukjang has existed as a fermented 
soybean food in Korea for more than 2000 years. However, 
some scholars have been distorting the truth and spreading 
false information about Chongkukjang. Some of these 
claims include “Chongkukjang was fi rst created during 
wartime, as it could be prepared quickly,” “Chongkukjang 
was introduced to Korea via the Qing dynasty,” and “The 
fi rst documented record of Chongkukjang in Korea is in 
Junbosallimkyongje (6 Cc), written by Yu Jung-im (3 Cc) 
in 1760.” If these claims were true, the Chongkukjang 
would be less than 400 years old. However, these theories 
are mostly put forward by scholars who are familiar with 
Chinese characters but know nothing about natural science or 
food science. By examining Korean history purely through 
the analysis of Chinese characters, which is indicative of 
the toadyish attitude of such scholars, they have committed 
the error of misrepresenting Korean food culture and 
history. Instead of looking at the history of Chongkukjang 
through the character si (1 Cc), they claim that the only 
references to Chongkukjang in ancient texts are words 
written in Chinese characters (3 Cc, 3 Cc, 3 Cc, 3 Cc, or 
3 Cc). How did this happen? Analysis of these documents 
can be used to demonstrate how these scholars came up 
with the baseless claim that Chinese characters, 3 Cc, 3 
Cc, 3 Cc, 3 Cc, or 3 Cc, refer to Chongkukjang, instead of 
the names that were actually used (jyeonkuk, cheongkuk, 
chyeonkuk, and chyeongkuk), and how they inadvertently 
relegated Chongkukjang to the position of a food that has 
only existed in Korea for less than 400 years. Before Korean 
script (Hankeul [often spelled Hangul]; 2 Korean characters 
= 2 Kc) was developed, Chongkukjang was pronounced 
jyeonkuk, cheongkuk, chyeonkuk, or chyeongkuk and 
was referred to as si (1 Cc) in offi cial records which were 
written in Chinese characters. After the advent of Korean 
script, Chongkukjang was recognized as a kind of jang 
alongside doenjang (soybean paste), kanjang (soy sauce), 
and kochujang (red pepper paste), which is why the character 
jang (1 Cc) was added as a suffi x. Scholars then created the 
words 3 Cc, 3 Cc, 3 Cc, 3 Cc, and 3 Cc by selecting Chinese 
characters that represent the pronunciation of jyeonkuk, 
cheongkuk, chyeonkuk, and chyeongkuk and adding the 
character jang to the end of each. This kind of mistake 
is understandable. However, these scholars have taken it 
further to the point that their interpretation, based on a false 
understanding of the way in which Chinese characters were 
used to spell out Korean words phonetically, has distorted the 
history and origins of Chongkukjang.”
 “Recently, Chung published a paper in which 
he translated ancient documents about the history of 
Chongkukjang and used this as evidence to refute some high 

profi le wrong theories about the food [endnote 4]. It was 
a very well-written paper based on written evidence [see: 
Chung, K.R. 2018. The history of Chongkukjang. J. Korea 
Contents Soc. 18:647-77. Note: “Chongkukjang: A type of 
Korean soybean paste made by placing soft boiled soybeans 
in a hot place to stimulate the production of Bacillus 
subtilis].
 “After harvesting soybeans in autumn, they are washed, 
boiled, and left to cool. They are then placed in the warm 
part of a room on a basket or clay pot covered with straw, 
covered with a blanket to regulate the temperature, and 
left to ferment for 2-3 days [8, 9]. The fermenting agent is 
Bacillus, as most of the strains involved in the fermentation 
of Korean Chongkukjang come from straw. Chongkukjang 
is a classic example of a fermented soybean food that does 
not contain salt. Since Chongkukjang has been eaten in 
Korea for a long time, it makes sense that the food has 
several thousands of years of history. Japanese natto, a type 
of Chongkukjang that originated in Korea, has also been 
around for several thousands of years. Natto is an improved 
version of Chongkukjang that has become a global food, but 
its origins lie in Korea. Chongkukjang in Korea is usually 
eaten as a Kuk (like soup) and Chigae [6], while in Japan, 
natto was allowed to be eaten on its own after inoculating the 
strains.”
 Page 13: Meju, soybean koji, is made by fermenting 
soybeans for the purpose of making kanjang (soy sauce), 
doenjang (Korean-style soybean paste or miso) and 
kochujang (fermented red chili paste).

1856. Orban, Axel; Fraatz, M.A.; Ruehl, M. 2019. Aroma 
profi le analyses of fi lamentous fungi cultivated on solid 
substrates. In: Susanne Steudler, Anett Werner, Jay J. Cheng, 
eds. 2019. Solid State Fermentation: Research and Industrial 
Applications. Springer. viii + 172 p. See p. 85-108. Series: 
Advances in Biochemical Engineering / Biotechnology. No. 
169. [102 ref]
• Summary: Filamentous fungi are used to make several 
foods including tempeh, soy sauce, miso, mold cheese, etc. 
Tempeh is mentioned 10 times in this chapter–and only in 
this chapter.
 Figure 5 shows: (1) “Surface of a 3-day-old Rhizopus 
oligosporus culture on soy beans (left) and cross section 
of the tempeh (right); photos kindly provided by Andrea 
Sabbatini.”
 Soybean is mentioned 52 times in this book, “koji” 11 
times, “soy residues” 6 times, soybeans 4 times, and “soy 
sauce” 4 times. Address: Justus Liebig Univ. Giessen, Inst. of 
Food Chemistry and Food Biotechnology, Giessen, Germany.

1857. Shurtleff, William. 2020. Is yukiwari natto (of Japan) 
the same as yandou (of eastern China) (Overview). SoyaScan 
Notes. Jan. 11. Compiled by William Shurtleff of Soyinfo 
Center.
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• Summary: No. They are quite different. Yandou is basically 
salted natto. It contains no koji.
 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. Yukiwari natto is 
made by mixing Itohiki natto with rice koji and salt, then 
aging the mixture at 25-30ºC for 15 days. Thus, it is made by 
a two-step fermentation process.
 The name of yukiwari natto made by Maruyone 
Shokuhin Kogyô K.K. of Yamagata prefecture in Japan is 
a registered trademark. It has been available since 1983 
and is sold in a paperboard box. Address: Soyinfo Center, 
Lafayette, California 94549.

1858. Tamang, Jyoti Prakash; Cotter, P.D.; Endo, A.; Han, 
N.S.; Kort, R.; Liu, S.Q.; Mayo, B.; Westerik, N.; Hutkins, 
R. 2020. Fermented foods in a global age: East meets West. 
Comprehensive Reviews in Food Science and Food Safety 
19(1):184-217. Jan. *
• Summary: Table 1, under “D. Fermented Legume foods,” 
contains four columns: 1. Country. 2. Substrate. 3. Food. 4. 
Organoleptic characters and culinary.
 The following have “Soybean” as the substrate.
 India. Bekang. Alkaline, sticky, paste, curry
 Korea. Chungkokjang (or jeonkukjang, cheonggukjang). 
Alkaline, sticky, soup.
 China, Taiwan. Douchi, Alkaline paste.
 Korea, Doenjang. Alkaline, paste, soup.
 China. Soybean curd. Furu. Mild acidic.
 Korea, Soybean, red pepper. Gochujang. Hot-fl avored 
seasoning.
 India. Hawaijar. Alkaline, sticky.
 Korea. Soybean, meju, salt water. Kanjang. Soya sauce.
 Indonesia. Soybean, wheat. Kecap. Liquid.
 Indonesia. Soybean (black). Kecap. Syrup.
 India, Nepal, Bhutan. Kinema. Alkaline, sticky; curry.
 China, Taiwan. Meitauza. Liquid.
 Korea. Meju. Alkaline paste.
 Japan. Miso. Alkaline paste.
 Japan. Natto. Alkaline, sticky; breakfast.
 Japan, Korea, China. Shoyu. Alkaline, liquid seasoning.
 China, Taiwan. Soybean curd. Sufu. Mild-acidic, soft.
 Indonesia. Tauco. Alkaline paste, use as a fl avoring 
agent.
 Indonesia (Origin), The Netherlands, Japan, USA. 
Tempe. Alkaline, solid, fried cake, breakfast.
 Thailand. Thua nao. Alkaline, paste, dry, side dish.
 India. Tungrymbai. Alkaline, sticky, curry, soup.
 China. Yandou. Alkaline, sticky, salted, snack.
 Acknowledgments: This paper was based in part on 
an expert panel discussion session held at the International 

Scientifi c Association for Probiotics and Prebiotics Annual 
Meeting in Singapore in June, 2018. We thank Mary Ellen 
Sanders for helpful suggestions. Address: DAICENTER and 
Bioinformatics Centre, Department of Microbiology, School 
of Life Sciences, Sikkim. Phone: 00270.

1859. Wilson, Audrey. 2020. Miso mechanics: The ins and 
outs of making a Japanese favorite. Let’s talk food. Hawaii 
Tribune-Herald (Hilo, Island of Hawaii). March 31. p. A8.
• Summary: This is a long and detailed article about miso 
and miso soup.
 An islander, now living on the mainland, “has some 
white miso and would like to make a good bowl of miso 
soup, like the ones served in many Japanese restaurants.
 “Unfortunately, with modern technology, there are some 
wonderful pieces of miso-making equipment that make great 
miso soup with a push of a button! But a true Japanese chef 
would make his own ‘dashi’ stock and miso soup everyday.”

The Japanese Kitchen, a cookbook by Kimiko Barber, 
says that “Miso and soy sauce are the two most important 
seasoning ingredients in Japanese cuisine–they could be 
called the fl avors of Japan...”
 Miso making “came from China at the same time as 
Buddhism. It is derived from an ancient salt preserve called 
‘koku bishio’ [derived from hishio], a mixture of salt and 
rice, soybeans and wheat.
 “It was the daily meal for samurai during the Kamakura 
period and during the Japanese civil wars.
 Three basic types of miso are red miso (aka-miso, which 
is fermented for the longest time and has the highest content 
of soybeans), white miso (shiro-miso) which is fermented for 
the shortest time, has the lowest content of soybeans (but the 
highest of koji) and in the sweetest, and yellow miso, which 
is the most modern and is midway between red and white 
miso in sweetness.
 “Many Japanese believe drinking miso soup helps the 
liver cope with alcohol and nicotine, and fi nd that a bowl of 
miso soup is the best hangover cure!” Today “three-fourths 
of all Japanese have miso soup everyday, either for breakfast, 
lunch or with dinner...”
 The basis of good miso soup is “Number One Stock” 
(Ichiban Dashi) made with water, dashi konbu or kelp, and 
katsuo-bushi (bonito fl akes).
 She describes fi rst how to make Ichiban Dashi, then 
describes how to use it to make delicious miso soup.
 A portrait photo shows Audrey Wilson. A large color 
photo from Wikipedia shows black clam miso soup at a 
Tokyo restaurant.

1860. Japan News-Yomiuri. 2020. Virus another setback for 
typhoon-hit areas. Honolulu Star-Advertiser (Hawaii). April 
16. p. A5.
• Summary: Eastern Japan was devastated by Typhoon 
Hagibis in October, six months ago. “Facilities at 258 
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companies at Koriyama Central Industrial Park in Koriyama, 
Fukushima Prefecture, for instance, were hit by Hagibis. 
That’s 92% of tenants, with almost all of them damaged due 
to fl ooding of area rivers. That damage exceeded $373.3 
million.”
 “Production lines for Horaiya Honten Co., which sells 
miso and koji rice products, were damaged by the typhoon, 
and the company suffered about $373,400 in damage... In 
addition, due to unusually warm weather last year, sales of 
amazake (sweet fermented rice wine), one of the company’s 
fl agship products, fell by about 20%.”

1861. Nakagawa, Atsushi. 2020. Re: I have started a small 
company making amazake. Los Angeles, California. 1 p.
• Summary: “My name is Atsushi Nakagawa. I’m from Mie, 
Japan and currently based in Los Angeles. Last year I started 
a company called Amazake Co. We make small batches 
of Amazake and Amazake drinks. We were featured in a 
BBC article recently. Since then, we’ve been getting many 
inquiries.
 “Recently, I found your online book (History of Koji) 
and really enjoyed reading it. I was very surprised to learn 
that the history of Amazake is quite long in the U.S. and 
many people tried to introduce it in the past.
 “Currently, my production is very small, but I’d like to 
increase it to serve the people who are interested. Therefore, 
if possible, I would like to get in touch with Tony Plotkin 
from Grainaissance. Do you have his contact information, 
by any chance? Or, I’d very much appreciate it if you can 
forward this email to him.”
 Shurtleff replies that he has lost contact with Tony 
Plotkin, then asks Mr. Nakagawa several questions about his 
amazake.
 “Hello Bill,
 “Thanks for your reply!
 “I make Amazake from koji. I use Koda farms organic 
rice and koji from Miyako. I want to make my own koji 
eventually. I’ve apprenticed to make koji in Japan. As you 
know, it takes a lot of effort. So I’ll focus on Amazake fi rst, 
then start making koji next.
 “When I made koji at home before starting my business, 
I purchased koji starter in Japan and brought it here. But in 
the future I will ship it since I cannot travel now.
 “My favorite way to serve Amazake is mixing it with 
different milks and matcha or other natural fl avors to make 
drinks. Also, I like to spread it on toast over almond butter. 
My wife sometimes puts it in her tea too.
 “Thanks again for your kind reply. It’s very helpful.”
 Shurtleff asks what kind of milks.
 “I mean plant-based milks such as almond, oat and 
cashews. We use almond milk for our products. I’ve tried 
dairy milk, too. But I don’t drink cow milk because I will 
have stomach issue.
 “By the way, I want to say ‘Arigatou-gozaimasu’ [thank 

you] to you for writing tremendous books! I don’t know 
how you gathered those information from different people. 
It’s unbelievably great history book!” Address: Los Angeles, 
California.

1862. Umansky, Jeremy; Shih, Rich. 2020. Koji alchemy: 
rediscovering the magic of mold-based fermentation. White 
River Junction, Vermont: Chelsea Green Publishing Co. 352 
p. Foreword by Sandor Ellix Katz. Illust. Index. 28 cm. May. 
*
• Summary: Contents:
 Foreword.
 Introduction: Why Koji?
 1. What Is Koji?
 2. Creating a Common Koji Language.
 3. The Flavor-Making Road Map.
 4. How to Grow Koji.
 5. Expanding Your Koji Making.
 6. Short-Term Enhancement: Quick Koji Applications.
 7. Amino Pastes.
 8. Amino Sauces
 9. Alcohol and Vinegar.
 10. Aging Meat and Charcuterie.
 11. Dairy and Eggs.
 12. Vegetables.
 13 Sweet Applications and Baking.
 Acknowledgments.
 Appendix A: Fundamental Makes Quick Reference.
 Appendix B: A Deeper Dive into Making Aminos.
 Appendix C: Visual Charts of Koji Make Relationships.
 Appendix D: Food Safety.
 Appendix E: Dry-Cured Animal Foods HACCP Plan.
 Resources.
 Notes.
 A quick taste: “Koji is the most romantic, sensual thing 
you can bring into your kitchen.” Address: 1. Chef/owner of 
Larder: A Curated Delicatessen & Bakery, Cleveland, Ohio.

1863. Kam, Nadine. 2020. COVID or not, Heiho’s a go: The 
Weekly Eater. Honolulu Star-Advertiser (Hawaii). Sept. 16. 
p. F8.
• Summary: Heiho House opened during the pandemic. They 
had hired chef Aaron Lopez and there was nowhere to go but 
forward.
 They offer Japanese-style koji-marinated tonkatsu.
 “Sides ($5) include such items as an edamame salad 
with miso aioli, mojito powder, and goma” [sesame].

1864. Korfhage, Matthew. 2020. Baby Azakaya and Alkaline 
set to reopen, just differently. Daily Press (Newport News, 
Virginia). Oct. 28. p. E1, E3.
• Summary: Page E3: According to the owner: “’We have a 
smoked black-pepper koji brisket.’ he said. ‘The brisket is 
cured in amazake koji with spices like black pepper...’”
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1865. Song, Da Hye; Chun, Byung Hee; Lee, Sunmin; Don, 
Su Young; et al. 2021. Comprehensive metabolite profi ling 
and microbial communities of doenjang (fermented soy 
paste) and ganjang (fermented soy sauce): a comparative 
study (Open Access). Foods (Basel, Switzerland) 10(3):641. 
March 18. [5 ref]
• Summary: “Doenjang and ganjang are secondary 
fermented soybean products from meju (primary fermented 
product) following a complex fermentation process that 
separates the products into solid (doenjang) and liquid 
(ganjang) states. We performed a comparative study on 
gas chromatography mass spectrometry-(GC-MS) and 
liquid chromatography mass spectrometry-(LC-MS) 
based metabolite profi ling with fungal and bacterial 
microbial community analysis of doenjang and ganjang 
during fermentation..” Address: 1. Dep. of Bioscience and 
Biotechnology, Konkuk Univ. Seoul 05029, Korea.

1866. 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.

 1868. 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 
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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 
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.

1869. Welters, Sjon. 2021. Re: Update on production 
statistics for miso and koji. Letter (e-mail) to William 
Shurtleff at Soyinfo Center, April 23.–In reply to inquiry. 1 
p. [Dut]
• Summary: Sjon started making miso in 2013. That year 
he made just a few hundred pounds. In 2020 he made 8,000 
pounds.
 He also made about the same amount of koji. Half of the 
koji went into the miso. The rest was sold as dried koji with 
1700 lbs going toward short-term miso koji, equal amounts 
to long-term and amazake koji, and about 300 lbs to barley 
koji (this one we discontinued so our facility would be 100% 
gluten-free).
 Both are made from organic soybeans and rice, Eden sea 
salt and koji starter approved for organic foods.
 Rhapsody Natural Foods is also 100% kosher (OK). 
Address: Founder and general manager, Rhapsody Natural 
Foods, 72 Danville Hill Rd., Cabot, Vermont 05647-9622.

1870. Bakkum, Leila. 2021. Re: Update on miso at American 
Miso Co., Miso Master brand, in Rutherfordton, North 
Carolina. Letter (e-mail) to William Shurtleff at Soyinfo 
Center, April 27. 3 p.
• Summary:  “Miso Master Miso was the fi rst Organic 
Certifi ed Miso.
 “Miso Master Miso was the fi rst Non.GMO Verifi ed 
Miso.
 “Miso Master Miso is the fi rst miso to become Plastic 

Neutral Certifi ed.
 “We are pioneers and we are industry leaders.
 “One of our employees who recently left noted:
 “There are too many people working too hard for too 
little.
 “He was impressed with the dedication and commitment 
of all the Great Eastern Sun and American Miso Co. 
employees.
 “I (Leila Bakkum) have been with GES nearly 27 years. 
I have left twice and come back to work at GES. I believe in 
Miso Master Miso and am committed to spreading the word 
about Miso Master Miso.
 “Miso Master is crafted with care and with integrity–we 
do not cut corners and when consumers purchase MM, they 
are getting traditionally hand-crafted miso that has been 
naturally aged without fermentation accelerants. Our miso is 
a living food. We do not heat treat our miso to speed up the 
fermentation process. Most of the misos available in the US 
have either been pasteurized or partially pasteurized killing 
benefi cial bacteria. We are a conscious company and this is 
refl ected in the quality of Miso Master Miso.”
 We start with four graphics showing AMC’s dominant 
position in the American miso industry.
 Photo captions:
 (1) The Miso Master logo.
 (2) Aerial view of American Miso Co. in North Carolina.
 (3) Cody Smith, the current miso master at AMC.
 (4) Ground level view of the AMC buildings.
 (5) Filling a vat with unfermented miso.
 (6) Joe Kato, a former miso master, checking the koji.
 (7) Cooling and inoculating the rice for making koji. 
Address: National Sales & Marketing Manager, American 
Miso Co., Rutherfordton, North Carolina 28139.

1871. Miyako Oriental Foods, Inc. (Website printout). 2021. 
www.coldmountainmiso.com 3 p. Retrieved 22 April 2021.
• Summary:  Contents: Home. Benefi ts. Cooking. Q & 
A. Brands: Cold Mountain, Yamajirushi, Kanemasa, 
Yamaizumi. Contact us.
 Kosher. Organic. Made from 100% certifi ed organic 
whole soybeans.
 If you click “Cold Mountain,” you will see the basic 
offerings.
 Concerning the Kanemasa and Yamaizumi brands: 
Varieties include: Shiro Miso. Aka Miso. Awase Miso. Koji 
Miso. Maroyaka Miso. Tokujyo Miso. Dashi Iri Awase Miso. 
Genmai Miso. Saikyo Miso. Misoyaki Sauce. In both food 
service and retail sizes.
 “Kanemasa was a well known brand of miso in and 
around the San Francisco Bay area in the early 1900’s. 
Production was halted during the 2nd World War when the 
proprietor was shipped to a Utah relocation camp. After the 
war production resumed in the Salt Lake City area. In the 
1970’s Miyako Oriental Food purchased the business to 
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continue the tradition of the Kanemasa brand [in Baldwin 
Park, Calif.]” Address: 4287 Puente Ave., Baldwin Park, CA 
91706. Phone: 626-962-9633.

1872. 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.

1873. Zimberoff, Larissa. 2021. Vegan bacon sales start to 
sizzle. Calgary Herald (Calgary, Alberta, Canada). July 26. 
p. AS10.
• Summary: The market for plant-based bacon “has been 
dominated for decades by products such as Lightlife’s Smart 
Bacon [originally Fakin’ Bacon] and Morningstar’s Veggie 
Bacon Strips.”
 “Prime Roots, which started in 2017 and came out of 
U.C. Berkeley’s Alternative Meat Lab, makes bacon out of 
koji that’s grown in large fermentation tanks.
 “The koji, a fungus, is formed into slabs and smoked, 
then wrapped in colorful packaging.”

1874. 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.
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• 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.

1875. Honolulu Star-Advertiser (Hawaii). 2021. Time to get 
happy. Aug. 25. p. F9.
• Summary: The two chefs “recently launched happy hour 
at Artizen by MW (888 Kapiolani Blvd.). The menu features 
small plates... [such as] fried baby tako [octopus] with 
wasabi koji sauce ($9).”

1876. Gauthier, Robert. 2021. How L.A.’s only sake brewer 
rolls. Los Angeles Times (The) (California). Sept. 12. p. FO4.
• Summary: This is about Nova Brewing Co., a sake maker 
in Los Angeles, run by James Jin and his partner Emiko 
Tanabe. Jin makes koji rice as a key part of making sake. He 
uses rice that has been “polished” so that only the starchy 
core remains. “He then washes, soaks and drains the rice 
before it is steamed.
 “The brewer uses a secret blend of yellow koji spores 
(Aspergillus oryzae) and black koji spores (Aspergillus 
luchuensis) mixed with yeast from the brewing society of 
Japan to make the koji that creates the distinctive fl avor of 
his sake.”
 The blend converts starch into sugar which is then 
fermented alcohol by the yeast.

1877. Gonzales, Nick. 2021. Farmers market: Luv Tempeh 
deals in fungal foods and beverages, Maddalena Tumminaro 

dells tempeh, miso, amazake and the like, Durango Herald 
(Durango, Colorado). Sept. 14.
• Summary: A large photo shows Maddalena Tumminaro 
standing at her colorful booth at the Durango Farmers 
Market. Hanging wooden signs read: Fresh Miso, Tempeh, 
Koji, Amazake. She makes and sells these live, fermented 
foods. Address: Food and Business editor.

1878. Eanes, Zachery. 2021. Wild Earth raises $23 million 
for plant-based pet food. Herald-Sun (Durham, North 
Carolina). Sept. 22. p. B4.
• Summary: Wild Earth was founded in 2018 in Berkeley, 
California. The founder and CEO is Ryan Bethencourt, who 
previously led the California biotech accelerator IndieBio.
 “Bethencourt said the key to making plant-based food 
for dogs is using koji–a fungus used as a protein in some 
Japanese dishes [and foods, such as miso, soy sauce, sake 
and amazake]–and wild yeast to provide the protein.
 A color photo shows Ryan Bethencourt.

1879. Welters, Sjon. 2021. Re: Koji and amazake. Letter 
(e-mail) to William Shurtleff at Soyinfo Center, Oct. 25. 1 p.
• Summary: “Hi Bill, Nice to hear from you.
 “That’s the Rhapsody facility in the background and 
Hayayuki rice growing on the fl ooded paddies in front. I did 
the latter for 7 years, as a test to see whether we could grow 
our own rice. We did! But a lack of time made me stop.
 “We use the phrase “lightly polished brown rice” on our 
koji and, subsequently, on our miso labels. Apparently, South 
River Miso makes 100% whole grain koji, but I am not sure 
how they do that if that’s the case. Didn’t I read it in your 
Miso Production book section on how koji is made in Japan? 
Not sure where I got it otherwise.
 “Graphics on amazake are obsolete as we discontinued 
the product around 2016 (to my regret–we choose instead 
to focus our resources on developing natto). We’re about to 
release our new website by the end of the year, which will 
have all the new labels on them. So depending on when you 
need them, easiest for me is you take the images from the 
site then. Our tempeh fi rst appeared in the Fall of 2004.
 “Yes, this is an amazing world, every new day even 
more so. And we’re enjoying it. Especially now I am 
partially ‘retired’ from the daily operations at Rhapsody with 
a younger generation gradually stepping in.
 “Good luck with your forthcoming books. Sjon.” 
Address: Founder Rhapsody Natural Foods, 132 Jenny Lane, 
Cabot, Vermont 05647.

1880. 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 
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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.

1881. Spots at front of book: History of soybeans and 
soyfoods in Korea. 2021.
• Summary:  (a-b) Photos of kongnamul (Korean-style 
soybean sprouts) and kongnamul bap (soybean sprouts on 
rice dish). (d) Traditional Korean meju (soybean koji). (e) 
Korean women using meju to prepare kanjang (soy sauce). 
(f) Jars with doenjang fermenting (Korean-style soybean 
paste). (g-h) Gochujang (red pepper and soybean paste). 
(i) Soon dubu (Korean-style tofu curds). (j) Korean tubu 
(tofu). (k-l) Korean soymilk. (m) Ham Sok Hon–a Korean 
saint. (n-o) Korean soy sauce in the snow and in traditional 
jars fermenting. (p) Hand turned stone mill for making 
tofu. (q) Korean fried tofu (Tofu BuChim). (r-s) Regular 
sliced Korean tofu. (t) Korean soon dubu (tofu). (u-v) 
Cheonggukjang (Korean-style natto). (w) Kongnamul gook 
(Korean soybean sprout soup). (x) A Korean girl holding 
a package of soymilk next to her cheek. (y) A package of 
Korean soymilk. (z) The provinces of South Korea.

1882. Spots: Jokichi Takamine. 2021.
• Summary: Photos show: (a) Dr. Takamine in 1913 in an 
ornate vest.
 (b) The Takamine family mausoleum in Woodlawn 
Cemetery, the Bronx, New York City, New York.
 (c) A portrait photo of Dr. Takamine in his later years.
 (d) A color land map of the lands owned by Charles P. 
and Caroline Beach in and around Vail, Arizona.
 Note: Thanks to Wayne Dawson, genealogist, of Tucson, 
Arizona, who compiled this complex map for Soy Infocenter.

1883. Spots: Koji. 2021.
• Summary:  (a) A sporulating Aspergillus oryzae 
conidiophore. (b) White rice koji. (c) Furrows in koji while 
being made. (d) A package of Cold Mountain rice koji made 
by Miyako Oriental Foods, Inc. (Baldwin Park, California). 
(e) Holding a small cake of white rice koji. (f) Stirring koji in 
a traditional wooden koji tray. (g) Making white rice koji on 
a raised table-like box. (h) A modern, automated koji room. 
(i) White rice koji being made in an underground tunnel, 
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which is warm and moist. (j) Small cakes of fi nished white 
rice koji. (k) Organic brown rice koji packed in a plastic bag. 
(l) A man mixing white rice koji in raised table-like box. 
(m) The Chinese character for koji or qu (pronounced like 
“chew”). (n) The Chinese characters for “koji starter” or koji 
spores (tané koji). (o) The Chinese characters for yellow koji 
spores (airborne Aspergillus oryzae).

1884. SoyaScan Notes. 2021. Chronology of miso and 
soybean chiang. Compiled by William Shurtleff of Soyinfo 
Center.
• Summary: 1st century B.C.–Soybean chiang is fi rst 
mentioned in China in the Shih chi [Historical records] 
by Ssu-ma Ch’ien, and in the Chi chiu p’ien [Primer on 
addressing matters], by Shih Yu.
 535 A.D.–The Ch’i min yao shu in China gives the fi rst 
detailed descriptions of making soybean chiang–and other 
soyfoods.
 701–Soybean hishio, miso, and fermented black 
soybeans start to be made in Japan by the Hishio Tsukasa, 
a government bureau. References to these seasonings are 
found in documents published between 730 and 748.
 901-08–The modern word for miso fi rst appears in Japan 
in the Sandai Jitsuroku.
 927–The Engi Shiki gives the fi rst details about the 
production of soybean hishio-miso in Japan.
 1597–Miso is fi rst mentioned by a Westerner, the 
Florentine Francesco Carletti; he calls it misol.
 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. Also mentions koji.
 1727–Miso is fi rst mentioned in an English-language 
publications, The History of Japan, by E. Kaempfer. He 
spells it “Midsu, a mealy Pap, which they dress their Victuals 
withal, as we do butter.”
 1779–The word “miso” (“that is used as butter”) 
fi rst appears in an English-language publication, the 
Encyclopaedia Britannica. 1847–The word “miso” fi rst 
appears in print in the United States, in a letter from T.W.H. 
of Cambridge, Massachusetts, to the Farmers’ Cabinet and 
Herd Book.
 1908–Miso is fi rst made commercially in the continental 
United States by the Fujimoto Co. of San Francisco, 
California. Brand name: Kanemasa Miso.
 1921–The term “bean paste” is fi rst used to refer to miso 
by J.L. North of England in the Illustrated London News.
 1929–Amano Brothers, Canada’s fi rst commercial miso 
maker, starts in Vancouver, British Columbia. Founder: Mr. 
Teiichi Amano. 1960–Dr. C.W. Hesseltine and K. Shibasaki, 
of the Northern Regional Research Laboratory in Peoria, 
Illinois, publish the fi rst of many important scientifi c articles 
on miso.
 1963–Michio and Aveline Kushi, teachers of 
macrobiotics in Boston, start to teach Americans about miso.

 1966 April–Aveline Kushi (with Evan Root) starts 
Erewhon, a pioneering retailer in Boston, that soon starts 
selling miso.
 1968–Erewhon expands to become an importer and 
distributor of natural and macrobiotic food. Their fi rst two 
misos, Mugi Miso and Hacho Miso, are imported from 
Japan.
 1976 June–Miyako Oriental Foods, a division of 
Yamajirushi Miso Co. in Japan, starts making miso in Los 
Angeles. Owned by Noritoshi Kanai. Brands: Yamajirushi, 
Kanemasa, Yamaizumi.
 1976 Sept.–The Book of Miso, by Shurtleff and Aoyagi, 
is published by Autumn Press of Hayama, Japan. This is the 
fi rst book about miso in the Western world.
 1978 Oct.–The Ohio Miso Co., the fi rst Caucasian-run 
miso company in the Western world, is founded by Thom 
Leonard and Richard Kluding. They begin miso production 
on 13 March 1979.
 1978 Nov.–Joel Dee of Edward & Sons (New Jersey) 
launches Natural Instant Miso Cup, an instant miso soup 
made with freeze-dried miso from Japan.
 1978 Dec.–Miyako Oriental Foods of Los Angeles 
introduces Cold Mountain Firm Granular Rice Koji, the fi rst 
koji sold commercially in the USA. In 1979 they start selling 
Cold Mountain Miso, the fi rst miso with an American-style 
brand.
 1979 Oct.–John and Jan Belleme arrive in Japan to study 
traditional miso–and koji-making with the Onozaki family 
in Yaita, Japan. They are the fi rst Caucasians to do this, and 
then to return to the West to start making miso commercially. 
From 1981 on they write many superb articles about miso, 
published in America.
 1979 April–Shin-Mei-Do Miso is founded by Lulu and 
Yasuo Yoshihara in British Columbia, Canada.
 1981 April–John Troy of Elf Works, Ltd. in Chapel 
Hill, North Carolina, launches Hot Stuff, an early and very 
successful American miso product. He fi rst learned about 
miso from Joel Dee.
 1981 Aug.–John and Jan Belleme begin full-time, large-
scale production of miso and koji at Erewhon Miso Co. in 
Rutherfordton, North Carolina. By early 1982 their company 
is renamed American Miso Co. with Barry Evans as the new 
owner.
 1982 Oct. 25–Christian and Gaella Elwell start 
making miso and koji at South River Miso Co. in Conway, 
Massachusetts. Earlier that year they purchased The Ohio 
Miso Co. Address: Lafayette, California. Phone: 925-283-
2991.

1885. 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 
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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 
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

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

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building 
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy 
Flour) 367, 891

ADM. See Archer Daniels Midland Co.

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 78, 652, 1214

Africa–Benin (Bénin in French; Dahomey before 1975; Part of 
French West Africa from 1904-1960) 1739

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 1214, 1218

Africa–Egypt. Named United Arab Republic (UAR) from 1958-
1971 363, 645, 1214, 1782

Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to 
May 1993. Formerly Part of Italian East Africa) 1214

Africa–Gambia (The). Includes Senegambia.. 1214

Africa (General) 363, 652, 665, 1532

Africa–Ghana (Gold Coast before 1957) 1134, 1188, 1214, 1750

Africa–Kenya (British East Africa Protectorate from 1895. 
Renamed Kenya Protectorate in 1920) 1214

Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also 
Spelled Libia) 1214

Africa–Madagascar (Malagasy Republic or Republique Malgache 
before 1975) 1214

Africa–Malawi (Nyasaland from 1891-1964) 1214

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the 

Mascarene Islands, 450 Miles East of Madagascar) 1214

Africa–Morocco, Kingdom of (Including Western Sahara. Divided 
into French Morocco and Spanish Morocco from 1912-1956) 652

Africa–Mozambique (Moçambique; Portuguese East Africa before 
1975) 1214

Africa–Nigeria, Federal Republic of 1214, 1238, 1551, 1852

Africa–Reunion (Réunion is a Department of France, in the 
Mascarene Islands, 425 Miles East of Madagascar) 1214

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 1214, 1638

Africa–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 1750

Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 1214

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) 1214

Africa–Togo (Togoland until 1914) 1214

Africa–Tunisia 652

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 
Colleges and Universities

Agricultural Experiment Stations in the United States 466, 514, 
624, 964, 1019, 1106, 1107, 1139, 1294, 1295, 1296, 1410, 1413, 
1503, 1542

Agricultural Research Service of USDA. See United States 
Department of Agriculture (USDA)–Agricultural Research Service 
(ARS)

Agronomy, soybean. See Cultural Practices, Soybean Production

Aihara, Herman and Cornellia–Their Life and Work with 
Macrobiotics 963, 981, 999, 1002, 1009, 1023, 1149, 1157, 1220, 
1235, 1249, 1250, 1252, 1253, 1270, 1276, 1350, 1365, 1424, 1633, 
1658

Ajinomoto Co. Inc. (Tokyo, Japan) 581, 1215

Akwarius Almere. See Manna Natural Foods (Amsterdam, The 
Netherlands)

Albert’s Tofuhaus (Lautersheim, Germany). Formerly named Albert 
Hess Tofuhaus Rittersheim, Tofuhaus Tiefenthal, and Das Tofuhaus 
1571
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Alfa-Laval (Lund, Sweden) 1585, 1628

Alfalfa or Lucerne / Lucern (Medicago sativa) 1022

Alfalfa or Lucerne / Lucern (Medicago sativa)–Other Uses for 
Human Food or Drink, Including Tea, Flour, Tablets, and Leaf 
Protein Concentrate (LPC). See Also Alfalfa Sprouts 1045, 1275, 
1641, 1742

Alkaline food, ash, reaction, or balance in diet and health. See 
Nutrition–Acid-Base Balance

Allergies. See Nutrition–Allergens

Almond Butter or Almond Paste 1045, 1487, 1524, 1583, 1676, 
1701

Almond Milk and Cream. See also: Almonds Used to Flavor 
Soymilk, Rice Milk, etc.. 463, 1489, 1544, 1641, 1742, 1791

Almonds Used to Flavor Commercial Soymilk, Soy Ice Cream, 
Soy Cheese, Amazake, Rice Milk, or Other Commercial Non-Dairy 
Products 1103, 1288, 1375, 1417, 1552

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 36, 107, 
163, 1022, 1045, 1205, 1704

Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy 
Brands Sold in Health Foods Stores 1462, 1467

Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus, 
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus) 
1502, 1524, 1544, 1583, 1629, 1641, 1701, 1742

Amazake. See Rice Milk (Non-Dairy)–Amazake

American Miso Co. (Rutherfordton, North Carolina) 1146, 1149, 
1156, 1162, 1189, 1196, 1217, 1227, 1231, 1234, 1247, 1271, 1319, 
1335, 1351, 1357, 1369, 1376, 1409, 1423, 1429, 1430, 1513, 1576, 
1577, 1597, 1632, 1633, 1634, 1635, 1636, 1652, 1653, 1654, 1655, 
1656, 1659, 1660, 1663, 1867, 1868, 1870, 1884

American Natural Snacks (St. Augustine, Florida) 1596

American Philosophical Society (Philadelphia). See Franklin, 
Benjamin

American Soy Products (Michigan). See Natural Foods Distributors 
and Manufacturers in the USA–Eden Foods

American Soy Products (Saline, Michigan). Started Nov. 1986 
1526, 1549, 1596

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Asia 819

American Soybean Association (ASA)–Funding and Fundraising 

Before Checkoff Program or 1971. Voluntary or from USDA (FAS 
or ARS) 819

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) 819

American Soybean Association (ASA)–Strayer. See Strayer Family 
of Iowa

American Soybean Association (ASA)–United Soybean Board 
(USB, Established 1991, Chesterfi eld, Missouri) 1661

Amino Acids and Amino Acid Composition and Content. See also 
Nutrition–Protein Quality; Soy Sauce, HVP Type 227, 311, 346, 
368, 373, 408, 409, 445, 463, 503, 742, 755, 810, 861, 864, 887, 
888, 900, 907, 908, 924, 949, 959, 964, 966, 980, 989, 1005, 1030, 
1031, 1033, 1034, 1035, 1061, 1073, 1122, 1163, 1178, 1240, 1264, 
1285, 1304, 1313, 1329, 1349, 1398, 1404, 1420, 1434, 1437, 1473, 
1506, 1520, 1533, 1553, 1594, 1762, 1768

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 506

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 1095, 1210, 1533

Antioxidants and Antioxidant / Antioxidative Activity (Especially in 
Soybeans and Soyfoods) 876, 1533, 1605, 1611, 1642, 1752, 1755, 
1782, 1843

Appliances. See Blender

Archaeology and Archaeological Discoveries of Ancient Soybeans 
or Soyfoods 5, 1004, 1033, 1034, 1087, 1177, 1582, 1666, 1682, 
1692, 1834

Archer Daniels Midland Co. (ADM) (Decatur, Illinois; 
Minneapolis, Minnesota until 1969) 801, 1115, 1503, 1813, 1869

Argentina. See Latin America, South America–Argentina

Arrowhead Mills (Hereford, Deaf Smith County, Texas). 
Established in Aug. 1960 by Frank Ford. Including Arrowhead 
Distributing 1022, 1023, 1045, 1069

Asia, East–China–Chinese Restaurants Outside China, or Soy 
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Ingredients Used in Chinese-Style Recipes, Food Products, or 
Dishes Outside China 506, 514, 599, 802, 867, 934, 982, 983, 1182, 
1208, 1332, 1546, 1646, 1689, 1690, 1745

Asia, East–China–Early Foreign Travelers in–Before 1850 1284

Asia, East–China–English-Language Documents that Contain 
Cantonese Romanization, Transliteration, or Pronunciation 
of Numerous Soyfood Names. There Is No Standard Way of 
Romanizing Cantonese 352, 480, 982, 1646, 1729

Asia, East–China (People’s Republic of China; Zhonghua Renmin 
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 26, 27, 28, 
29, 30, 31, 32, 34, 35, 36, 37, 38, 40, 41, 43, 45, 47, 52, 56, 57, 58, 
65, 68, 75, 77, 78, 79, 80, 82, 83, 89, 104, 106, 162, 219, 257, 267, 
273, 280, 283, 284, 287, 293, 315, 316, 318, 326, 328, 350, 352, 
359, 363, 376, 377, 381, 391, 398, 418, 432, 463, 464, 471, 472, 
473, 480, 483, 488, 489, 495, 496, 528, 532, 534, 576, 587, 589, 
590, 601, 649, 652, 665, 698, 699, 700, 706, 709, 712, 713, 754, 
801, 802, 829, 832, 841, 877, 878, 889, 890, 894, 896, 906, 921, 
923, 934, 947, 950, 984, 987, 989, 1004, 1026, 1027, 1030, 1031, 
1033, 1034, 1043, 1044, 1048, 1049, 1076, 1077, 1087, 1110, 1113, 
1114, 1131, 1133, 1135, 1139, 1147, 1155, 1169, 1172, 1173, 1177, 
1182, 1187, 1206, 1210, 1223, 1264, 1269, 1270, 1283, 1284, 1287, 
1291, 1324, 1329, 1337, 1339, 1348, 1349, 1367, 1382, 1384, 1386, 
1387, 1391, 1392, 1401, 1431, 1438, 1447, 1466, 1468, 1473, 1475, 
1488, 1491, 1508, 1509, 1511, 1512, 1515, 1525, 1531, 1532, 1541, 
1544, 1547, 1554, 1579, 1582, 1584, 1591, 1594, 1599, 1603, 1606, 
1621, 1624, 1626, 1628, 1646, 1663, 1664, 1666, 1668, 1669, 1670, 
1671, 1677, 1681, 1682, 1684, 1687, 1693, 1698, 1717, 1718, 1725, 
1726, 1727, 1729, 1730, 1731, 1732, 1746, 1748, 1755, 1772, 1777, 
1778, 1784, 1789, 1804, 1817, 1828, 1834, 1842, 1843, 1850, 1857, 
1884

Asia, East–China–Shennong / Shên Nung / Shen Nung–The 
Heavenly Husbandman and Mythical Early Emperor of China 6, 11, 
35, 471

Asia, East–China–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 1664

Asia, East–Chinese overseas. See Chinese Overseas, Especially 
Work with Soy (Including Chinese from Taiwan, Hong Kong, 
Singapore, etc.)

Asia, East (General) 40, 41, 248, 270, 363, 581, 675, 898, 935, 
1032, 1057, 1065, 1086, 1095, 1106, 1294, 1359, 1413, 1508, 1509, 
1532, 1640, 1700

Asia, East–Hong Kong Special Administrative Region (SAR) 
(British Colony until 1 July 1997, then returned to China) 879, 923, 
1076, 1147, 1214, 1293, 1386, 1509, 1512, 1525, 1599, 1626, 1689, 
1690, 1729

Asia, East–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain East Asian country 23

Asia, East–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 

East Asia 1087

Asia, East–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain East 
Asian country 27

Asia, East–Japan–Early Foreign Travelers in–Before 1850 39, 46, 
1814

Asia, East–Japan–Japanese Restaurants or Grocery Stores Outside 
Japan, or Soy Ingredients Used in Japanese-Style Recipes, Food 
Products, or Dishes Outside Japan 627, 813, 1545, 1678, 1814

Asia, East–Japan (Nihon or Nippon) 21, 22, 23, 24, 26, 27, 33, 39, 
42, 44, 45, 46, 48, 50, 51, 52, 53, 54, 55, 57, 58, 59, 61, 62, 63, 64, 
66, 67, 68, 69, 70, 71, 72, 73, 74, 76, 77, 78, 79, 80, 81, 82, 83, 84, 
85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 100, 101, 102, 
103, 104, 105, 106, 107, 108, 109, 110, 126, 137, 145, 152, 160, 
161, 162, 163, 178, 179, 180, 181, 182, 183, 184, 195, 199, 200, 
201, 205, 217, 220, 223, 224, 225, 226, 227, 228, 229, 231, 232, 
233, 237, 238, 239, 240, 242, 244, 246, 247, 249, 251, 252, 255, 
256, 257, 258, 260, 262, 264, 266, 267, 268, 269, 271, 272, 273, 
274, 275, 278, 279, 281, 283, 284, 285, 286, 287, 288, 289, 291, 
293, 294, 296, 299, 300, 301, 302, 304, 305, 306, 307, 308, 309, 
310, 311, 312, 313, 314, 315, 316, 318, 319, 320, 321, 322, 323, 
324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 
337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 
350, 351, 354, 355, 356, 357, 358, 362, 363, 366, 368, 369, 370, 
371, 372, 373, 374, 375, 379, 380, 381, 382, 383, 384, 385, 386, 
387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 
403, 404, 405, 407, 408, 409, 410, 412, 413, 414, 415, 416, 418, 
419, 420, 421, 423, 424, 425, 426, 428, 429, 430, 431, 432, 433, 
434, 435, 436, 437, 439, 440, 441, 442, 444, 445, 446, 447, 448, 
449, 450, 451, 452, 455, 456, 460, 461, 462, 463, 464, 465, 466, 
469, 477, 481, 489, 491, 492, 495, 498, 499, 501, 503, 504, 510, 
515, 516, 519, 520, 522, 525, 526, 527, 528, 529, 532, 533, 535, 
537, 538, 539, 540, 541, 542, 544, 545, 546, 551, 552, 553, 554, 
555, 556, 557, 558, 567, 569, 570, 571, 572, 573, 575, 579, 580, 
585, 588, 589, 590, 593, 594, 595, 596, 597, 598, 603, 609, 610, 
613, 614, 615, 616, 619, 620, 621, 622, 624, 628, 629, 630, 631, 
634, 635, 637, 643, 644, 645, 646, 647, 648, 649, 652, 655, 656, 
657, 665, 666, 667, 668, 669, 670, 671, 672, 673, 678, 679, 680, 
681, 684, 685, 689, 693, 696, 697, 698, 699, 704, 705, 712, 713, 
714, 715, 717, 718, 719, 721, 722, 723, 724, 725, 726, 727, 728, 
729, 730, 731, 732, 733, 735, 736, 737, 738, 739, 740, 741, 742, 
744, 745, 746, 747, 748, 750, 751, 752, 753, 756, 757, 758, 759, 
760, 761, 762, 763, 764, 765, 767, 768, 769, 771, 772, 773, 774, 
775, 776, 777, 778, 779, 780, 781, 782, 783, 784, 785, 786, 787, 
788, 789, 790, 791, 792, 793, 794, 795, 796, 797, 798, 799, 800, 
803, 804, 805, 806, 807, 808, 809, 810, 812, 813, 814, 815, 816, 
817, 818, 819, 820, 821, 822, 823, 826, 828, 829, 830, 831, 832, 
833, 834, 835, 836, 837, 840, 843, 844, 847, 848, 849, 850, 851, 
852, 853, 855, 856, 857, 861, 862, 863, 868, 869, 870, 871, 872, 
873, 874, 875, 876, 877, 879, 881, 882, 883, 884, 885, 886, 891, 
894, 897, 899, 900, 901, 902, 904, 906, 907, 908, 909, 910, 911, 
914, 915, 916, 917, 918, 919, 920, 921, 924, 925, 926, 927, 928, 
929, 930, 931, 932, 933, 935, 936, 940, 941, 942, 943, 946, 956, 
957, 958, 959, 960, 965, 966, 967, 968, 969, 970, 971, 972, 973, 
975, 976, 977, 980, 981, 984, 985, 987, 988, 989, 991, 992, 993, 
995, 997, 999, 1000, 1005, 1007, 1010, 1011, 1015, 1017, 1018, 
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1022, 1023, 1024, 1025, 1029, 1030, 1031, 1033, 1034, 1035, 1036, 
1037, 1038, 1039, 1041, 1042, 1043, 1044, 1048, 1051, 1058, 1060, 
1061, 1063, 1064, 1067, 1068, 1070, 1071, 1072, 1073, 1079, 1080, 
1081, 1082, 1084, 1089, 1090, 1091, 1096, 1098, 1099, 1100, 1104, 
1109, 1111, 1112, 1113, 1115, 1129, 1131, 1132, 1133, 1135, 1140, 
1141, 1143, 1146, 1149, 1151, 1154, 1155, 1156, 1157, 1161, 1162, 
1170, 1174, 1177, 1178, 1181, 1183, 1185, 1186, 1187, 1189, 1193, 
1194, 1197, 1207, 1212, 1213, 1214, 1215, 1219, 1220, 1223, 1224, 
1228, 1229, 1231, 1234, 1236, 1239, 1242, 1246, 1254, 1259, 1264, 
1267, 1268, 1269, 1270, 1272, 1282, 1283, 1294, 1300, 1303, 1304, 
1305, 1308, 1309, 1311, 1312, 1319, 1321, 1322, 1323, 1324, 1329, 
1333, 1335, 1337, 1339, 1341, 1342, 1346, 1348, 1351, 1352, 1354, 
1355, 1360, 1363, 1366, 1367, 1376, 1379, 1383, 1384, 1388, 1389, 
1390, 1393, 1394, 1396, 1399, 1400, 1401, 1402, 1403, 1405, 1406, 
1407, 1409, 1412, 1414, 1418, 1419, 1423, 1427, 1428, 1429, 1430, 
1432, 1433, 1434, 1435, 1436, 1438, 1440, 1441, 1444, 1445, 1447, 
1450, 1451, 1454, 1455, 1456, 1457, 1460, 1461, 1462, 1464, 1465, 
1466, 1467, 1468, 1469, 1470, 1471, 1473, 1476, 1477, 1479, 1480, 
1481, 1485, 1490, 1491, 1492, 1493, 1494, 1495, 1504, 1505, 1506, 
1507, 1508, 1509, 1510, 1511, 1512, 1514, 1516, 1519, 1520, 1521, 
1528, 1529, 1530, 1532, 1534, 1536, 1537, 1538, 1542, 1544, 1547, 
1553, 1559, 1561, 1565, 1566, 1568, 1569, 1572, 1573, 1576, 1581, 
1582, 1584, 1586, 1588, 1592, 1593, 1594, 1599, 1600, 1602, 1609, 
1611, 1614, 1615, 1616, 1619, 1620, 1621, 1624, 1627, 1628, 1632, 
1633, 1634, 1635, 1640, 1641, 1642, 1644, 1645, 1648, 1650, 1651, 
1652, 1654, 1655, 1658, 1659, 1660, 1663, 1666, 1668, 1677, 1683, 
1684, 1687, 1691, 1697, 1698, 1702, 1710, 1713, 1714, 1715, 1718, 
1720, 1721, 1722, 1724, 1725, 1726, 1727, 1728, 1729, 1734, 1735, 
1737, 1738, 1740, 1749, 1754, 1756, 1757, 1758, 1760, 1763, 1768, 
1774, 1776, 1777, 1778, 1785, 1786, 1788, 1791, 1792, 1793, 1794, 
1795, 1796, 1797, 1799, 1800, 1801, 1802, 1805, 1807, 1814, 1833, 
1845, 1848, 1853, 1857, 1860, 1861, 1880, 1882, 1883, 1884

Asia, East–Japan–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 161, 162, 573, 1177, 1814

Asia, East–Japanese overseas. See Japanese Overseas, Especially 
Work with Soy

Asia, East–Korea–Korean Restaurants Outside Korea, or Soy 
Ingredients Used in Korean-Style Recipes, Food Products, or 
Dishes outside Korea 1026, 1043, 1044, 1269, 1293, 1363, 1364, 
1543, 1688, 1709, 1727, 1763, 1849

Asia, East–Korea (North and South; Formerly Also Spelled Corea 
and Called “Chosen” by the Japanese [1907-1945]) 11, 23, 82, 83, 
106, 162, 286, 287, 289, 293, 309, 320, 327, 331, 345, 363, 444, 
499, 591, 592, 665, 698, 712, 716, 725, 811, 820, 824, 825, 829, 
837, 838, 845, 854, 858, 859, 860, 864, 865, 866, 887, 888, 889, 
892, 893, 937, 938, 939, 951, 952, 953, 954, 955, 974, 978, 979, 
986, 987, 996, 1014, 1021, 1026, 1033, 1034, 1043, 1044, 1049, 
1050, 1051, 1053, 1054, 1065, 1073, 1083, 1091, 1114, 1131, 1135, 
1140, 1187, 1191, 1201, 1203, 1214, 1222, 1237, 1239, 1240, 1242, 
1246, 1264, 1266, 1269, 1270, 1283, 1285, 1292, 1293, 1299, 1303, 
1315, 1316, 1317, 1338, 1353, 1356, 1363, 1364, 1367, 1377, 1380, 
1384, 1392, 1413, 1415, 1431, 1453, 1458, 1468, 1478, 1488, 1508, 
1509, 1512, 1523, 1532, 1536, 1539, 1540, 1543, 1574, 1589, 1594, 
1604, 1605, 1610, 1616, 1624, 1625, 1628, 1639, 1640, 1643, 1657, 
1666, 1672, 1677, 1684, 1688, 1692, 1694, 1698, 1699, 1705, 1708, 
1709, 1711, 1712, 1720, 1727, 1733, 1735, 1740, 1743, 1753, 1759, 

1762, 1763, 1766, 1769, 1770, 1772, 1773, 1775, 1781, 1797, 1803, 
1806, 1815, 1816, 1817, 1822, 1823, 1824, 1825, 1830, 1831, 1832, 
1834, 1835, 1836, 1837, 1838, 1841, 1847, 1849, 1855, 1858, 1865, 
1881

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) 1214, 1284

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) 
89, 280, 352, 363, 398, 435, 463, 480, 501, 506, 522, 573, 576, 587, 
594, 596, 629, 652, 665, 698, 702, 1131, 1215, 1488, 1664, 1692, 
1834

Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia 
Before 1911; Mongolian People’s Republic until 1992) 29, 78, 
1473, 1582

Asia, East–Taiwan (Republic of China. Widely called by its 
Portuguese name, Formosa, from the 1870s until about 1945) 219, 
260, 267, 269, 318, 363, 596, 631, 665, 878, 890, 921, 922, 923, 
1026, 1027, 1076, 1077, 1078, 1114, 1133, 1176, 1179, 1209, 1214, 
1239, 1246, 1264, 1333, 1367, 1384, 1431, 1473, 1511, 1512, 1594, 
1599, 1624, 1675, 1682, 1693, 1718, 1736, 1741, 1752, 1777

Asia, East–Tibet (Conquered by China in 1950; Also called Thibet 
or, in Chinese, Sitsang) and Tibetans Outside Tibet 1544, 1650

Asia, Middle East–Bahrain, State of (Also spelled Bahrein) 1214

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 1214

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 1214

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-e-
Irân; Persia before 1935) 1214

Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 1214

Asia, Middle East–Israel and Judaism (State of Israel, Medinat 
Israel; Established May 1948; Including West Bank, Gaza Strip, and 
Golan Heights Since 1967) 882, 913

Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan 
until 1949) 1214

Asia, Middle East–Kuwait (Dowlat al-Kuwait) 1214
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Asia, Middle East–Oman, Sultanate of (Saltanat ‘Uman) 1214

Asia, Middle East–Qatar, State of (Dawlet al-Qatar; Also called 
Katar) 1214

Asia, Middle East–Saudi Arabia, Kingdom of (al-Mamlaka al-
`Arabiya as-Sa`udiya) 1214

Asia, Middle East–United Arab Emirates (Formerly Trucial States 
or Trucial Oman; Also Dubai) 1214

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]) 1214

Asia, South–Bangladesh, People’s Republic of (East Bengal [See 
India] from 1700s-1947, and East Pakistan [See Pakistan] from 
1947-1971) 1214

Asia, South–Bhutan, Kingdom of 987, 1384, 1532

Asia, South–India (Bharat, Including Sikkim, and Andaman and 
Nicobar Islands) 51, 58, 78, 363, 463, 483, 665, 687, 796, 801, 886, 
1097, 1198, 1214, 1293, 1295, 1384, 1431, 1501, 1512, 1555, 1616, 
1643, 1753, 1773

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 1384, 1616, 1773

Asia, South–Introduction of Soy Products to. This document 
contains the earliest date seen for soybean products in a certain 
South Asian country. Soybeans as such had not yet been reported by 
that date in this country 796

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning soybeans (but only wild perennial relatives of soybeans) 
in a certain South Asian country; cultivated soybeans have not yet 
been reported 51

Asia, South–Nepal, Kingdom of 987, 1384, 1431, 1472, 1512, 
1521, 1532, 1592, 1616, 1666

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) 
1214

Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon 
before 22 May 1972. Serendib was the ancient Arabic name) 665, 
796, 1401

Asia, Southeast–Brunei (State of Brunei Darussalam; Part of British 
Borneo before 1984) 1214

Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 to 
the 1980s; Also Khmer Republic) 314, 363, 755, 1118, 1384

Asia, Southeast (General) 51, 675, 1214, 1644, 1710, 1718

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) 53, 73, 78, 197, 214, 219, 248, 257, 264, 265, 
266, 277, 282, 318, 363, 376, 381, 391, 483, 495, 528, 631, 665, 
675, 692, 837, 844, 876, 880, 906, 987, 990, 998, 1026, 1043, 1044, 
1048, 1049, 1059, 1065, 1114, 1118, 1121, 1122, 1138, 1140, 1214, 
1239, 1243, 1244, 1264, 1269, 1270, 1294, 1295, 1296, 1321, 1330, 
1384, 1392, 1431, 1508, 1509, 1512, 1532, 1594, 1599, 1602, 1628, 
1641, 1644, 1666, 1684, 1693, 1710, 1720, 1727, 1742, 1765, 1858

Asia, Southeast–Indonesians overseas. See Indonesians Overseas, 
Especially Work with Soy

Asia, Southeast–Introduction of Soy Products to. This document 
contains the earliest date seen for soybean products in a certain 
Southeast Asian country. Soybeans as such had not yet been 
reported by that date in this country 796

Asia, Southeast–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Southeast 
Asian country 363

Asia, Southeast–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Southeast Asian country 363

Asia, Southeast–Laos 398, 755, 1118, 1641, 1721, 1742

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 1075, 
1118, 1167, 1214, 1264, 1333, 1431, 1508, 1509, 1512, 1594, 1644

Asia, Southeast–Myanmar / Burma. Offi cially Union of Myanmar 
1384, 1644, 1721, 1762

Asia, Southeast–Philippines, Republic of the 75, 480, 528, 687, 
709, 770, 798, 841, 842, 889, 890, 895, 903, 950, 1026, 1081, 1114, 
1118, 1140, 1165, 1173, 1214, 1239, 1243, 1264, 1392, 1413, 1431, 
1508, 1509, 1594, 1789

Asia, Southeast–Singapore (Part of the Straits Settlements [British] 
from 1826 to 1946) 1001, 1118, 1166, 1214, 1246, 1293, 1343, 
1360, 1367, 1508, 1509, 1512, 1551, 1644

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 903, 
987, 1072, 1077, 1114, 1115, 1118, 1140, 1145, 1163, 1164, 1172, 
1179, 1195, 1214, 1239, 1295, 1333, 1362, 1392, 1404, 1431, 1472, 
1508, 1509, 1512, 1519, 1584, 1612, 1620, 1644, 1817

Asia, Southeast–Timor-Leste (East Timor) 1214

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of 
(North and South) (Divided by French into Tonkin, Annam, and 
Cochinchine from 1887-1945) 78, 248, 292, 314, 363, 367, 376, 
398, 652, 665, 692, 755, 796, 837, 903, 906, 1114, 1118, 1119, 
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1200, 1202, 1221, 1392, 1431, 1508, 1509

Asia, Southeast–Vietnamese overseas. See Vietnamese Overseas, 
Especially Work with Soy

Asparagus bean. See Yard-Long Bean or Asparagus Bean

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Australasia. See Oceania

Australia. See Oceania–Australia

Azuki Bean–Etymology of These Terms and Their Cognates/
Relatives in Various Languages 3, 11, 39, 46, 61, 62, 74, 95

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 3, 7, 11, 12, 16, 
17, 18, 19, 27, 28, 35, 36, 37, 38, 39, 41, 46, 59, 61, 62, 64, 71, 74, 
91, 95, 96, 99, 101, 103, 161, 162, 246, 280, 292, 344, 459, 471, 
591, 614, 615, 693, 756, 788, 867, 889, 896, 906, 981, 983, 1004, 
1011, 1022, 1023, 1045, 1058, 1087, 1092, 1141, 1162, 1181, 1210, 
1219, 1223, 1225, 1241, 1275, 1276, 1289, 1290, 1293, 1332, 1339, 
1363, 1374, 1376, 1498, 1502, 1508, 1509, 1516, 1522, 1524, 1544, 
1545, 1546, 1576, 1583, 1627, 1630, 1634, 1640, 1641, 1646, 1651, 
1668, 1676, 1680, 1688, 1689, 1701, 1702, 1742, 1849

Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco, 
California). Acquired by Vitasoy on 27 May 1993 683

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless 
Bacon, Ham, Chorizo and Other Pork-related Products

Bacteria in intestines–benefi cial. See Intestinal Flora / Bacteria

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 1159

Barges used to transport soybeans. See Transportation of Soybeans 
or Soy Products to Market by Water Using Barges, Junks, etc

Bartram, John (1699-1777) and William (1739-1823) 1284

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

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

Belleme, John. See American Miso Co. (Rutherfordton, North 
Carolina)

Benni, Benne, Benniseed. See Sesame Seed

Benzene / Benzine / Benzol solvents for extraction. See Solvents

Bibliography and / or Review of the Literature (Contains More 
Than 50 References or Citations) 78, 315, 463, 464, 495, 528, 579, 
583, 588, 598, 665, 685, 726, 743, 789, 826, 848, 868, 894, 945, 
985, 986, 998, 1012, 1029, 1043, 1044, 1048, 1050, 1121, 1122, 
1140, 1143, 1187, 1193, 1194, 1238, 1239, 1241, 1245, 1246, 1264, 
1269, 1270, 1283, 1292, 1333, 1337, 1362, 1366, 1367, 1389, 1393, 
1431, 1436, 1438, 1450, 1451, 1466, 1476, 1489, 1492, 1511, 1512, 
1525, 1533, 1534, 1542, 1544, 1594, 1599, 1620, 1622, 1623, 1624, 
1628, 1629, 1663, 1668, 1675, 1684, 1691, 1699, 1700, 1707, 1718, 
1719, 1721, 1727, 1735, 1754, 1768, 1773, 1776, 1783, 1798, 1814, 
1880

Biodynamic / Bio-Dynamic Farming and Gardening (General). 
Closely Allied with the Natural Foods Movement 1041

Biogenic Amines, Spermidine, and Polyamines 1817

Biographies, Biographical Sketches, and Autobiographies–See also: 
Obituaries 271, 278, 520, 584, 585, 586, 740, 769, 801, 963, 1043, 
1044, 1048, 1144, 1155, 1269, 1284, 1447, 1454, 1455, 1456, 1457, 
1518, 1524, 1527, 1528, 1537, 1538, 1558, 1560, 1568, 1583, 1641, 
1679, 1684, 1685, 1697, 1701, 1727, 1742

Biotechnology applied to soybeans. See Genetic Engineering, 
Transgenics, Transgenic Plants and Biotechnology / Biotech

Black Bean Paste, Sweet. See Sweet Black Soybean Paste (Non-
Fermented). Also Called Sweet Black Bean Paste

Black Bean Sauce, Homemade–How to Make at Home or on a 
Laboratory or Community Scale, by Hand 1689

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) 867, 983, 1175, 1508, 1525, 1612, 1640, 
1644, 1689

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
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Blender, Electric (Kitchen Appliance)–Including Liquefi er, 
Liquidizer, Liquifi er, Osterizer, Waring Blender, Waring Blendor, 
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 1119

Bongkrek poisoning. See Toxins and Toxicity in Foods and Feeds–
Bongkrek Poisoning Factors

Books containing early formulas for basic food ingredients. See 
Cookery Books

Botany–Soybean 35, 36, 38, 46, 51, 53, 78, 406, 652, 675, 702, 896

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North 
America in 1765. See also: (1) His Ancestors and Descendants. (2) 
James Flint 49, 1284

Bowen, Samuel (1732-1777)–The Ancestors, Descendants and 
Close Relatives of Samuel Bowen. See also: Bowen, Samuel 1284

Boyer, Robert. See Ford, Henry

Bragg Liquid Aminos–Made from Hydrolyzed Vegetable Protein 
(HVP) 1524

Bragg, Paul Chappius (1895-1975) Author and Health Foods 
Advocate 1524, 1583, 1701

Brassica napus. See Rapeseed

Brazil. See Latin America, South America–Brazil

Breeding of soybeans. See Genetic Engineering, Transgenics, 
Transgenic Plants and Biotechnology / Biotech, Irradiation 
of Soybeans for Breeding and Variety Development, Variety 
Development and Breeding

Breeding of Soybeans and Classical Genetics 945, 1542

Breeding soybeans for food uses. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

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 
28, 34, 45, 96, 343, 471, 1110, 1122, 1179, 1392

Brown rice. See Rice, Brown

Brown soybeans. See Soybean Seeds–Brown

Bubuk Kedele / Kedelai. See Roasted Whole Soy Flour / Powder or 
Grits in Indonesia–Bubuk Kedele / Bubuk Kedelai (Roasted with 
Dry Heat, Full-Fat)

Building materials. See Adhesives or Glues for Plywood, Other 
Woods, Wallpaper, or Building Materials

Burgers, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Burma. See Asia, Southeast–Myanmar

Butter made from nuts or seeds. See Nut Butters

Butter-beans. See Lima Bean

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 133, 266, 352, 460, 745, 1035, 1192

California. See United States–States–California

Canada 178, 181, 184, 433, 434, 596, 597, 612, 639, 682, 840, 969, 
1029, 1135, 1150, 1162, 1178, 1214, 1229, 1239, 1270, 1303, 1318, 
1478, 1502, 1585, 1638, 1644, 1648, 1663, 1677, 1734, 1756, 1787, 
1873, 1884

Canadian Provinces and Territories–Alberta 1873

Canadian Provinces and Territories–British Columbia 612, 639, 
969, 1150, 1229, 1318, 1756, 1884

Canadian Provinces and Territories–Ontario 433, 434, 1029, 1135, 
1239, 1303, 1648, 1734, 1756

Canadian Provinces and Territories–Québec (Quebec) 1502, 1677, 
1787

Canadian soybean varieties. See Soybean Varieties Canada

Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)

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 938, 939, 951, 1085, 1389, 
1393

Cancer, prostate, prevention and diet. See Diet and Prostate Cancer 
Prevention

Cannabis sativa. See Hemp

Cantonese. See Asia, East–China–English-Language Documents 
that Contain Cantonese Romanization / Transliteration
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Carbohydrates–Dietary Fiber (Including Complex Carbohydrates, 
Bran, Water-Soluble and Water-Insoluble Fiber) 74, 79, 89, 99, 106, 
110, 161, 672, 723, 761, 1035, 1060, 1609, 1648

Carbohydrates (General). See also: Starch, Dietary Fiber, and 
Oligosaccharides (Complex Sugars) 106, 134, 183, 223, 228, 257, 
293, 801, 814, 851, 1035, 1060, 1422

Cardiovascular Disease and Diet Therapy, Especially Heart Disease 
and Stroke, But Including Cholesterol Reduction, and Hypertension 
(High Blood Pressure). Soy Is Not Always Mentioned 1689

Caribbean. See Latin America–Caribbean

Caribbean, soyfoods movement in. See Soyfoods Movement the 
Caribbean

Catchup / Catsup etymology. See Ketchup / Catsup / Catchup–
Etymology

Catsup. See Ketchup, Mushroom (Mushroom Ketchup, Western-
Style), Ketchup, Oyster (Oyster Ketchup, Western-Style), Ketchup, 
Tomato (Tomato Ketchup, Western-Style), Ketchup, Walnut 
(Walnut Ketchup, Western-Style)

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop, 
Ketchap, Katchup, etc. Word Mentioned in Document

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 1551

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 930

Ceylon. See Asia, South–Sri Lanka

Charles P. Beach and Caroline Takamine Beach in Arizona 694, 
766, 1537, 1538, 1713, 1795, 1882, 1885

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives

Cheese, cream. See Soy Cream Cheese

Cheese–Non-Soy Dairy-Based Cheeses 1000, 1582

Cheesecake or cream pie. See Soy Cheesecake or Cream Pie

Chemical / Nutritional Composition or Analysis of Seeds, Plants, 
Foods, Feeds, Nutritional Components 71, 72, 74, 75, 76, 78, 79, 

80, 82, 83, 89, 91, 98, 99, 104, 105, 106, 107, 133, 161, 162, 163, 
199, 224, 227, 245, 255, 257, 264, 272, 277, 292, 293, 294, 311, 
322, 343, 344, 353, 363, 367, 381, 385, 391, 398, 406, 409, 432, 
463, 466, 529, 583, 593, 624, 665, 675, 702, 801, 819, 820, 864, 
878, 906, 1211, 1242, 1329, 1349, 1399

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) 1542

Chenopodium quinoa Willd. See Quinoa

Chiang. See Jiang–Early Non-Soy Paste Made with Meat of Fish in 
China or Japan

Chiang, soybean (from China). See Jiang–Chinese-Style Fermented 
Soybean Paste

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 597

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous 51, 53, 96, 343, 
1122, 1162, 1276, 1281, 1289, 1306, 1307, 1357, 1498, 1513, 1630, 
1635, 1680, 1695

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous. Etymology of 
These Terms and Their Cognates/Relatives in Various Languages 51

Chico-San Inc. (Chico, California). Maker and Importer of 
Macrobiotic and Natural Foods. Founded in March 1962 961, 962, 
963, 968, 969, 981, 997, 1008, 1009, 1022, 1045, 1064, 1069, 1120, 
1180, 1181, 1219, 1220, 1225, 1250, 1254, 1255, 1261, 1262, 1290, 
1304, 1311, 1334, 1336, 1340, 1350, 1365, 1402, 1423, 1424, 1484, 
1557, 1559, 1562, 1563, 1658, 1761

China. See Asia, East–China

Chinese Medicine, Traditional, Including Heating-Cooling or Hot-
Cold Foods and Medicines 11, 12, 20, 30, 35, 36, 37, 38, 41, 280, 
377, 471, 896, 1223, 1544

Chinese Overseas, Especially Work with Soy (Including Chinese 
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 264, 266, 
363, 367, 381, 398, 464, 488, 495, 700, 801, 949, 950, 983, 995, 
1140, 1147, 1160, 1165, 1206, 1245, 1313, 1391, 1531, 1619, 1682

Chinese restaurants outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China
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Chinese Soybean Types and Varieties–Early, with Names 11

Chinese-style soy sauce made with a signifi cant proportion of 
wheat. See Soy Sauce, Chinese Style. Made with a Signifi cant

Chocolate or cocoa substitute made from roasted soybeans. See Soy 
Chocolate

Chongkukjang. See Natto, Korean-Style

Chou doufu. See Tofu, Fermented–Stinky Tofu (pinyin: Chou 
Doufu (W.-G. Ch’ou Toufu)

Christian Nagel Tofumanufaktur. See Tofumanufaktur Christian 
Nagel GmbH (Hamburg, Germany)

Chronology / Timeline 27, 49, 573, 969, 994, 1030, 1100, 1104, 
1109, 1110, 1339, 1494, 1528, 1548, 1577, 1637, 1638, 1659, 1737, 
1783, 1798, 1884

Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond, 
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth 
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German: 
Erdmandel. Italian: Cipero comestible 163, 1641, 1742

Chun King 1148, 1266, 1718

Cicer arietinum. See Chickpeas or Garbanzo Beans

Civil War in USA (1861-1865) 708, 1454, 1457

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or 
Seed Uses

Cliffrose. See Natural Food Distributors and Master Distributors–
General and Other Smaller: Cliffrose, Shadowfax, etc.

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk, 
Rice Milk, etc.. 1122, 1293

Coffee, soy. See Soy Coffee

Coffee Substitutes or Adulterants, Non-Soy–Usually Made from 
Roasted Cereals, Chicory, and / or Other Legumes 163, 463, 467, 
962, 1022, 1023, 1562, 1676

Coix lachryma-jobi. See Job’s Tears

Color of soybean seeds. See Seed Color (Soybeans)–Specifi c 
Varieties), Soybean Seeds (of different colors)

Combines. Also called the Combined Harvester-Thresher in the 
1920s and 1930s (Combine) 506, 1401

Commercial fermneted black soybeans. See Fermented Black 
Soybean Production–How to Make Fermented black Soybeans on a 
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 49, 303, 
317, 422, 459, 474, 475, 476, 482, 484, 485, 486, 494, 500, 517, 
518, 523, 524, 543, 547, 548, 549, 550, 559, 560, 561, 562, 564, 
582, 599, 602, 604, 605, 606, 607, 617, 618, 626, 632, 633, 636, 
638, 639, 640, 641, 642, 650, 651, 654, 658, 659, 660, 661, 662, 
663, 664, 674, 688, 707, 710, 711, 720, 734, 1055, 1103, 1105, 
1116, 1117, 1130, 1150, 1152, 1180, 1190, 1192, 1204, 1205, 1261, 
1262, 1267, 1274, 1280, 1281, 1286, 1288, 1298, 1302, 1306, 1310, 
1318, 1320, 1325, 1334, 1357, 1371, 1375, 1378, 1385, 1395, 1417, 
1443, 1449, 1452, 1487, 1499, 1500, 1549, 1552, 1586, 1606, 1607, 
1608, 1613, 1619, 1662, 1704, 1767, 1771, 1780, 1809, 1810, 1818, 
1840

Commercial soy sauce. See Soy Sauce Production–How to Make 
Soy Sauce on a Commercial Scale

Commercial soy sprouts. See Soy Sprouts Production–How to 
Grow Soy Sprouts 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

Composition of soybeans, soyfoods, or feeds. See Chemical / 
Nutritional Composition or Analysis

Computerized Databases and Information Services, Information or 
Publications About Those Concerning Soya 945, 1648, 1684, 1747, 
1765, 1806

Computers (General) and Computer Hardware Related to Soybean 
Production and Marketing. See also: Computer Software 960, 1215, 
1257, 1441, 1478, 1591, 1638, 1653, 1704, 1790

Concentrated soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Condensed soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Congee or gruel made from whole soybeans. See Whole Dry 
Soybeans Cooked with Plenty of Water for a Long Time to Make 
Soybean Congee or Gruel

Cookbooks, macrobiotic. See Macrobiotic Cookbooks
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Cookbooks, vegan. See Vegetarian Cookbooks–Vegan Cookbooks

Cookbooks, vegetarian. See Vegetarian Cookbooks

Cookery Books Containing Early Formulas for Basic Food 
Ingredients, Such As Jiang, Miso, Soy Sauce, Tofu, 11, 12, 15, 16, 
17, 18, 19, 20

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using 
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian 
Cookbooks, Vegan Cookbooks 7, 28, 30, 31, 32, 34, 35, 36, 37, 
38, 42, 43, 48, 52, 56, 104, 107, 466, 496, 624, 652, 687, 692, 770, 
801, 802, 813, 867, 895, 896, 934, 943, 946, 963, 968, 981, 982, 
983, 994, 995, 997, 999, 1002, 1003, 1022, 1023, 1026, 1027, 1030, 
1031, 1043, 1044, 1048, 1058, 1094, 1120, 1122, 1128, 1155, 1162, 
1175, 1181, 1182, 1187, 1208, 1210, 1224, 1231, 1241, 1263, 1269, 
1270, 1289, 1293, 1326, 1327, 1332, 1358, 1363, 1364, 1365, 1369, 
1376, 1402, 1421, 1426, 1446, 1447, 1489, 1498, 1502, 1504, 1505, 
1506, 1507, 1508, 1509, 1524, 1525, 1543, 1544, 1546, 1583, 1612, 
1615, 1621, 1629, 1644, 1646, 1665, 1676, 1678, 1684, 1688, 1689, 
1690, 1701, 1702, 1703, 1707, 1709, 1727, 1745, 1785, 1791, 1807, 
1813, 1830, 1841, 1844, 1848, 1849, 1851

Cooperative Enterprises, Ventures, Research, or Experiments, and 
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers 
(USA)–Cooperative Crushers 1199, 1249, 1487, 1490, 1569, 1637, 
1658

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn 
Germ Oil, Meal, Starch, and Corn Gluten 75, 111, 112, 133, 140, 
235, 241, 245, 292, 466, 514, 585, 682, 694, 749, 889, 997, 1022, 
1023, 1045, 1138, 1263, 1265, 1275, 1313, 1359, 1408, 1412, 1417, 
1422, 1443, 1460, 1481, 1503, 1557, 1558, 1564, 1636, 1637, 1638, 
1885

Cornell University (Ithaca, New York), and New York State 
Agric. Experiment Station (Geneva, NY)–Soyfoods Research & 
Development 801, 964, 1019, 1139, 1175, 1226, 1244, 1264, 1294, 
1295, 1296, 1358, 1381, 1594

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.) 20, 43, 64, 
74, 77, 79, 91, 199, 536, 830

Cottonseed Meal and Cake (Defatted). Previously Spelled Cotton-
Seed Cake 79, 831, 877, 905

Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil 
40, 41, 96, 506

Cottonseeds / Cotton Seeds–Etymology of These Terms and Their 
Cognates/Relatives in English 79

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) 95, 162, 471, 1122, 1641, 1742

Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 463

Cream, sour, alternative. See Sour Cream Alternatives

Crop Rotation Using Soybean Plants for Soil Improvement 17

Cropping Systems: Intercropping, Interplanting, Mixed Cropping 
or Mixed Planting (Often Planted in Alternating Rows with Some 
Other Crop) 591, 716

Crushing, soybean–equipment manufacturers. See Anderson 
International Corp.

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) 11, 12, 17, 18, 19, 29, 32, 40, 41, 77, 89, 
96, 161, 266, 470, 471, 483, 675, 692, 801

Culture Media / Medium (for Growing Microorganisms)–Industrial 
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 749

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) 709, 982, 1026, 1114, 1508, 1641, 1644, 1668

Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger 
Nuts, etc.

Dairy alternative, rice based. See Rice Milk Products–Ice Creams

Dairy alternatives (soy based). See Sour Cream Alternatives, 
Soy Cheese–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 1424, 1426

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 589, 894, 965, 1033, 1081, 
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1096, 1132, 1348, 1384, 1514, 1687, 1691

Danshi / danchi (pinyin). See Fermented Black Soybeans, Unsalted 
or Bland

Dawa-dawa. See Natto–Soybean Dawa-dawa

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

Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

Detergents or soaps made from soy oil. See Soaps or Detergents

Developing nations. See Third World

Diabetes and Diabetic Diets 104, 352, 391, 398, 432, 464, 583, 677, 
692, 702, 755, 1544, 1562, 1683, 1703, 1824, 1850

Diet and Breast Cancer Prevention (Soy Is Usually Mentioned) 
1323, 1851

Diet and Cancer (Vegetarian Diet Is Not Mentioned; Soy May Not 
Be Mentioned) 1705, 1735, 1741

Diet and Prostate Cancer Prevention (Soy Is Usually Mentioned) 
1850

Digestibility of Human Foods 1095

Directories–Japanese and Japanese-Americans in the USA 683, 827

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 
138, 143, 218, 259, 361, 457, 521, 1003, 1043, 1044, 1048, 1100, 
1122, 1132, 1159, 1187, 1269, 1270, 1450, 1451, 1684, 1727

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See 
also: Nematode Disease Control 1138

District of Columbia. See United States–States–District of 
Columbia

Documents with More Than 20 Keywords 11, 12, 19, 27, 28, 35, 
36, 38, 39, 40, 41, 43, 46, 51, 59, 61, 74, 75, 78, 79, 89, 95, 96, 101, 
106, 107, 161, 162, 246, 257, 264, 266, 280, 292, 316, 352, 353, 
363, 367, 398, 406, 432, 463, 464, 466, 471, 483, 528, 573, 624, 
652, 665, 675, 692, 702, 713, 716, 755, 801, 819, 844, 867, 877, 
879, 889, 894, 896, 906, 942, 945, 947, 968, 969, 981, 983, 987, 
997, 998, 1006, 1022, 1023, 1026, 1029, 1030, 1031, 1033, 1035, 
1043, 1044, 1045, 1048, 1049, 1058, 1060, 1065, 1091, 1092, 1104, 
1107, 1114, 1122, 1135, 1138, 1140, 1159, 1162, 1175, 1179, 1181, 
1185, 1187, 1210, 1214, 1218, 1239, 1249, 1258, 1264, 1269, 1270, 
1275, 1284, 1289, 1293, 1329, 1363, 1376, 1384, 1392, 1401, 1413, 

1457, 1462, 1467, 1472, 1494, 1497, 1502, 1508, 1509, 1512, 1513, 
1516, 1524, 1532, 1533, 1542, 1544, 1562, 1583, 1594, 1599, 1627, 
1628, 1632, 1633, 1635, 1638, 1640, 1641, 1644, 1651, 1659, 1668, 
1677, 1684, 1688, 1689, 1693, 1701, 1718, 1727, 1742, 1754, 1761, 
1884

Dorsett, Palemon Howard (1862-1943, USDA) 589, 591, 592, 596, 
597, 601

Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931) 
589, 591, 592, 596, 597, 601, 609

Douchi or doushi or dow see or dowsi. See Fermented Black 
Soybeans

Dried yuba sticks. See Yuba–Dried Yuba Sticks

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Earliest commercial soy products. See Historical–Earliest 
Commercial Product

Earliest document seen... See Historical–Earliest Document Seen

Ecology (“The Mother of All the Sciences”) and Ecosystems 1452, 
1524, 1533, 1544, 1583, 1701

Edamamé. See Green Vegetable Soybeans, Green Vegetable 
Soybeans–Edamamé

Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and 
American Soy Products (Saline, Michigan; Founded Aug. 1986) 
1130, 1420, 1425, 1440, 1444, 1461, 1513, 1526, 1535, 1549

Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans

Effi ciency of animals in converting feeds into human foods. See 
Feeds–Effi ciency

Egypt. See Africa–Egypt

Embargoes, tariffs, duties. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums

England. See Europe, Western–United Kingdom

Environmental issues, concerns, and protection. See Vegetarianism, 
the Environment, and Ecology

Enzymes–Commercial Enzyme Preparations Used in 
Making Soyfoods by Hydrolyzing or Modifying Soy Protein, 
Carbohydrates, or Lipids (Including Phosphatides) 930, 1215

Enzymes (General) 229, 265, 324, 360, 376, 883, 1184, 1388, 1493, 
1569

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called 
Lipoxidase) and Its Inactivation 1605, 1648, 1661
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Enzymes in Soybean Seeds–Other 879

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 239, 490, 
497, 701, 869, 881, 1028, 1431

Enzymes Produced During Fermentations Involving Koji or 
Aspergillus Oryzae (Including Enzymes in Miso and Fermented 
Soy Sauce) 67, 76, 82, 83, 84, 88, 93, 107, 110, 132, 133, 178, 179, 
180, 181, 182, 183, 184, 185, 187, 195, 199, 223, 224, 228, 231, 
232, 233, 235, 236, 238, 242, 243, 244, 247, 248, 253, 254, 255, 
264, 268, 274, 275, 293, 294, 295, 296, 297, 298, 299, 300, 301, 
302, 305, 306, 307, 308, 318, 321, 325, 333, 334, 339, 349, 357, 
359, 360, 364, 365, 374, 376, 378, 379, 380, 383, 384, 386, 394, 
395, 396, 397, 399, 400, 401, 402, 403, 404, 405, 407, 411, 412, 
413, 414, 416, 418, 419, 420, 421, 424, 426, 433, 434, 435, 438, 
443, 453, 454, 457, 460, 461, 462, 468, 478, 479, 481, 490, 495, 
503, 505, 520, 525, 526, 527, 528, 530, 535, 536, 539, 540, 541, 
542, 546, 551, 555, 563, 565, 566, 568, 569, 572, 574, 579, 581, 
584, 585, 586, 611, 622, 628, 645, 649, 668, 669, 672, 677, 682, 
685, 699, 727, 733, 749, 760, 761, 762, 769, 778, 779, 782, 790, 
791, 794, 797, 798, 807, 809, 812, 815, 816, 817, 818, 823, 832, 
833, 834, 835, 840, 843, 846, 856, 877, 881, 882, 898, 899, 907, 
917, 920, 933, 940, 941, 959, 975, 976, 977, 984, 1005, 1016, 1028, 
1029, 1061, 1079, 1080, 1093, 1097, 1106, 1129, 1138, 1142, 1145, 
1157, 1160, 1161, 1163, 1164, 1176, 1178, 1181, 1191, 1197, 1202, 
1215, 1259, 1266, 1268, 1297, 1309, 1330, 1337, 1352, 1355, 1359, 
1362, 1373, 1387, 1388, 1393, 1396, 1403, 1404, 1407, 1408, 1410, 
1413, 1421, 1422, 1424, 1432, 1433, 1435, 1439, 1454, 1455, 1456, 
1457, 1465, 1473, 1477, 1483, 1484, 1503, 1528, 1557, 1558, 1559, 
1561, 1562, 1563, 1564, 1568, 1601, 1648, 1679, 1685, 1697

Enzymes Produced During Fermentations Involving Tempeh, Natto, 
Fermented Tofu, or Fermented Black Soybeans 229, 264, 359, 528, 
530, 535, 539, 542, 546, 555, 581, 645, 821, 881, 1030, 1031, 1106, 
1160, 1191, 1259, 1266, 1309, 1313, 1388, 1413, 1503, 1532

Equipment for making tofu. See Tofu Equipment

Equipment for soybean crushing–manufacturers. See Anderson 
International Corp.

Equipment for Soybean Processing (Not Including Farm 
Machinery) 436, 1071

Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline 
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 948, 
961, 1006, 1022, 1023, 1024, 1045, 1062, 1068, 1069, 1093, 1102, 
1156, 1159, 1196, 1217, 1250, 1251, 1275, 1429, 1440, 1481, 1516, 
1632, 1633, 1634, 1635, 1637, 1654, 1659, 1884

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 1023

Estrogens in plants. See Phytoestrogens

Etymology. See the specifi c product concerned (e.g. soybeans, tofu, 
soybean meal, etc.)

Etymology of the Word “Soyfoods” and its Cognates / Relatives in 
Various Languages 264, 463, 1122, 1532

Etymology of the Words “Soya,” “Soy,” and “Soybean” and their 
Cognates / Relatives in Various Languages 7, 8, 20, 39, 46, 50, 51, 
59, 61, 85, 101, 109, 266, 280, 294, 470, 471, 675, 847, 1025, 1174, 
1284

Euronature (Paris, France). See Lima N.V. / Lima Foods (Sint-
Martens-Latem, Belgium; and Mezin, France)

Europe, Eastern–Bulgaria 652

Europe, Eastern–Croatia (Hrvatska; Declared Independence from 
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and 
Rijeka (formerly Fiume)) 463, 675, 1497

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) 75, 107, 290, 464, 1595, 1638, 1771

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”]) 665, 
675, 1214, 1517, 1638

Europe, Eastern–Hungary (Magyar Köztársaság) 75, 78, 80, 107, 
139, 178, 181, 406, 463

Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly 
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991) 652

Europe, Eastern–Poland 92, 623, 652, 665, 740, 1808, 1843

Europe, Eastern–Romania (Including Moldavia and Bessarabia until 
1940-44). Also spelled Rumania 652

Europe, Eastern–Russian Federation (Russia); Formerly Russian 
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 89, 277, 
363, 391, 406, 458, 652, 1223

Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006). 
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed 
Kosovo. Formerly part of the loose State Union of Serbia and 
Montenegro (2003-2006) 1497

Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern 
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 80, 675

Europe, Eastern–Slovenia (Slovenija; Declared Independence from 
Yugoslavia on 21 June 1991) 463, 1497

Europe, Eastern–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 652
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Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a 
Soviet Republic from 1917 to Dec. 1991) 652, 675

Europe, Eastern–USSR (Union of Soviet Socialist Republics or 
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist 
on 26 Dec. 1991) 576, 587, 652, 665, 675, 1214, 1223

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 675, 1497

Europe–European Union (EU) or European Economic Community 
(EEC; also known as the Common Market), renamed the European 
Community (Headquarters: Brussels, Belgium) 1591

Europe, soyfoods movement in. See Soyfoods Movement in Europe

Europe, Western 432, 1157, 1258, 1450, 1451, 1466, 1494, 1555, 
1569, 1582, 1659, 1663, 1884

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 652, 665, 755, 1214, 1292, 
1522, 1572

Europe, Western–Austria-Hungary (Austro-Hungarian Empire). 
Offi cially Dissolved on 12 Nov. 1918 64, 73, 75, 78, 80, 86, 89, 96, 
102, 104, 107, 139, 178, 181, 184, 200, 225, 226, 229, 248, 265, 
279, 290, 292, 316, 359, 360, 363, 370, 376, 391, 406, 458, 463, 
464, 467, 675

Europe, Western–Belgium, Kingdom of 178, 181, 184, 224, 352, 
363, 1043, 1204, 1214, 1218, 1258, 1462, 1467, 1580, 1634, 1693, 
1713

Europe, Western–Denmark (Danmark; Including the Province of 
Greenland [Kalaallit Nunaat]) 359, 363, 1214, 1218, 1240, 1258, 
1542, 1568, 1751, 1846

Europe, Western–Finland (Suomen Tasavalta) 1104, 1214, 1218

Europe, Western–France (République Française) 53, 57, 58, 65, 73, 
75, 77, 78, 80, 82, 83, 88, 89, 94, 104, 126, 178, 181, 184, 237, 240, 
250, 268, 270, 272, 292, 314, 343, 352, 363, 367, 376, 381, 398, 
399, 402, 406, 411, 413, 414, 427, 438, 463, 464, 471, 483, 520, 
625, 652, 665, 675, 692, 755, 826, 922, 945, 995, 1032, 1043, 1045, 
1157, 1162, 1174, 1200, 1204, 1214, 1218, 1241, 1258, 1286, 1289, 
1358, 1371, 1373, 1494, 1542, 1555, 1663, 1693

Europe, Western–Germany (Deutschland; Including East and West 
Germany, Oct. 1949–July 1990) 46, 53, 63, 66, 68, 69, 70, 79, 80, 
92, 93, 96, 98, 99, 100, 105, 106, 107, 109, 110, 134, 160, 161, 163, 
185, 186, 187, 199, 200, 201, 205, 211, 220, 227, 229, 253, 254, 
256, 265, 274, 277, 297, 311, 315, 316, 331, 344, 345, 353, 363, 
370, 378, 385, 390, 401, 410, 411, 416, 417, 418, 430, 431, 438, 
441, 463, 464, 470, 471, 506, 537, 544, 545, 546, 551, 555, 556, 
644, 645, 652, 665, 675, 687, 737, 740, 757, 801, 832, 839, 906, 

944, 1030, 1031, 1043, 1065, 1085, 1138, 1155, 1204, 1214, 1218, 
1258, 1304, 1346, 1447, 1532, 1542, 1555, 1571, 1591, 1644, 1663, 
1779, 1814, 1841, 1856, 1884

Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or 
Epeiros) 1214

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning soybeans or soyfoods in connection with (but not 
yet in) a certain Western European country 39, 46

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Western 
European country 483

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Western European country 483

Europe, Western–Ireland, Republic of (Éire; Also Called Irish 
Republic) 1218, 1249, 1258

Europe, Western–Italy (Repubblica Italiana) 80, 274, 363, 406, 483, 
583, 652, 665, 1043, 1214, 1258, 1400, 1472, 1647, 1695

Europe, Western–Netherlands, Kingdom of the (Koninkrijk der 
Nederlanden), Including Holland 53, 58, 82, 83, 162, 197, 214, 
257, 263, 264, 266, 363, 584, 665, 796, 877, 995, 1043, 1104, 1204, 
1214, 1218, 1239, 1258, 1286, 1292, 1330, 1331, 1454, 1455, 1456, 
1457, 1462, 1467, 1542, 1568, 1572, 1582, 1590, 1598, 1607, 1608, 
1641, 1681, 1693, 1700, 1704, 1706, 1742, 1761, 1765, 1771, 1792, 
1796, 1812

Europe, Western–Norway, Kingdom of (Kongeriket Norge) 363, 
740, 1214

Europe, Western–Portugal (República Portuguesa; Including Macao 
/ Macau {Until 1999} and the Azores) 39, 509, 584, 847, 995, 1043, 
1174, 1214, 1218, 1258, 1284, 1302, 1395, 1449, 1555

Europe, Western–Scotland (Part of United Kingdom since 1707) 
50, 113, 115, 144, 198, 263, 285, 363, 520, 584, 1012, 1016, 1028, 
1032, 1066, 1086, 1097, 1134, 1188, 1214, 1238, 1333, 1366, 1454, 
1455, 1456, 1457, 1528, 1551, 1622, 1623, 1697, 1800

Europe, Western–Spain, Kingdom of (Reino de España) 75, 995, 
1214

Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 
363, 1041, 1214, 1258, 1314, 1452, 1495, 1826

Europe, Western–Switzerland (Swiss Confederation) 78, 107, 463, 
464, 665, 675, 1065, 1214, 1218, 1258, 1497, 1647

Europe, Western–United Kingdom of Great Britain and Northern 
Ireland (UK–Including England, Scotland, Wales, Channel Islands, 
Isle of Man, Gibraltar) 50, 51, 53, 55, 56, 58, 67, 74, 76, 77, 78, 82, 
83, 84, 108, 113, 115, 132, 133, 144, 178, 184, 198, 245, 263, 280, 
285, 295, 363, 368, 376, 400, 418, 463, 464, 471, 478, 479, 515, 
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581, 584, 586, 645, 665, 755, 757, 879, 905, 934, 1012, 1016, 1028, 
1029, 1032, 1056, 1066, 1086, 1097, 1134, 1162, 1188, 1204, 1210, 
1214, 1218, 1238, 1258, 1284, 1298, 1332, 1333, 1366, 1388, 1483, 
1500, 1525, 1528, 1542, 1546, 1551, 1555, 1615, 1621, 1622, 1623, 
1641, 1674, 1697, 1703, 1706, 1742, 1778, 1784, 1800, 1844, 1884

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

Exports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Exported

Extruders, Extrusion Cooking, Extrusion Cookers and Expanders. 
See also Low Cost Extrusion Cookers (LEC / LECs) 945, 946, 998, 
1433, 1661, 1692

Faba bean or fava bean. See Broad Bean (Vicia faba)

Family history. See Genealogy and Family History

FAO. See United Nations (Including UNICEF, FAO, UNDP, 
UNESCO, and UNRRA) Work with Soy

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 1125

Farm machinery. See Tractors

Farm (The) (Summertown, Tennessee). See also Soyfoods 
Companies (USA)–Farm Food Co.. 1088, 1104, 1125, 1653

Farming and gardening, biodynamic. See Biodynamic / Bio-
Dynamic Farming and Gardening (General)

Fasting–Abstaining from All Food and Nourishment, Consuming 
Only Water 1544

Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn 
Natural Foods 1022, 1023, 1045

Feed manufacturing companies. See Ralston Purina Company

Feeds–Effi ciency of Animals in Converting Feeds into Human 
Foods 1043, 1044, 1048, 1122, 1727

Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean 
Plants, Foliage and Immature Seed Included) 353, 591, 692

Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including 
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 11, 12, 
29, 40, 41, 79, 102, 292, 406, 463, 464, 495, 506, 652, 665

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a 
Silo 75, 78, 702

Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried 
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and 
Chemical Composition 96, 353, 591

Feeds Made from Soybean Meal (Defatted) 353, 652

Feeds–Soybeans, soybean forage, or soy products fed to various 
types of animals. See The type of animal–chickens, pigs, cows, 
horses, etc.

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 9, 11, 16, 17, 18, 19, 20, 28, 34, 43, 45, 1076, 
1133, 1176, 1179, 1209, 1264, 1384, 1391, 1594, 1640

Fermented Black Soybean Production–How to Make Fermented 
Black Soybeans on a Commercial Scale 36, 820, 965, 1033, 1081, 
1082, 1096, 1099

Fermented Black Soybeans–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 5, 6, 9, 257, 589, 820, 
983, 1070, 1096, 1187, 1347, 1392, 1640

Fermented Black Soybeans from Japan–Kuki 19, 27, 1033, 1691, 
1726

Fermented Black Soybeans from Japan–Other Names (Tera Natto, 
Shiokara Natto, Jofukuji Natto) 27, 965, 966, 1030, 1031, 1033, 
1035, 1308, 1329, 1348, 1514, 1687

Fermented Black Soybeans–from The Philippines–Tau-si, Tausi, 
Tao-si, Taosi 770, 889, 895, 947, 1032, 1081, 1096, 1107, 1140, 
1165, 1239, 1243, 1264, 1347, 1413, 1508, 1509, 1594, 1640, 1641

Fermented Black Soybeans, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand 16, 935, 985, 1599

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) 10, 16, 
17, 36, 47, 987, 1223, 1384, 1473, 1515, 1721

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 / 
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Tao-
dji, or Tao-djie 5, 6, 8, 9, 10, 11, 15, 16, 17, 18, 19, 20, 23, 27, 28, 
29, 30, 31, 34, 35, 36, 38, 43, 45, 47, 78, 257, 266, 471, 589, 692, 
698, 712, 713, 770, 802, 819, 820, 844, 867, 889, 894, 895, 896, 
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905, 912, 934, 935, 945, 947, 965, 966, 983, 985, 987, 1004, 1018, 
1030, 1031, 1032, 1033, 1034, 1035, 1037, 1049, 1060, 1065, 1070, 
1076, 1081, 1082, 1087, 1096, 1099, 1101, 1107, 1110, 1113, 1131, 
1132, 1133, 1135, 1140, 1147, 1165, 1166, 1175, 1176, 1177, 1179, 
1187, 1206, 1208, 1209, 1210, 1223, 1239, 1243, 1245, 1264, 1308, 
1329, 1332, 1339, 1347, 1348, 1358, 1367, 1384, 1386, 1387, 1390, 
1391, 1392, 1413, 1427, 1472, 1473, 1474, 1488, 1508, 1509, 1512, 
1514, 1515, 1524, 1525, 1533, 1546, 1576, 1582, 1583, 1594, 1599, 
1606, 1612, 1628, 1640, 1641, 1644, 1664, 1666, 1668, 1677, 1683, 
1687, 1689, 1691, 1698, 1701, 1710, 1717, 1718, 1719, 1721, 1725, 
1726, 1730, 1735, 1736, 1741, 1742, 1746, 1748, 1752, 1754, 1765, 
1789, 1828, 1843, 1850

Fermented Soyfoods and Their Fermentation (General). See also: 
Microbiology and Bacteriology–History of Early Discoveries 63, 
69, 106, 199, 201, 214, 229, 256, 265, 281, 287, 289, 359, 360, 366, 
376, 378, 410, 526, 528, 529, 530, 574, 581, 588, 598, 645, 685, 
698, 699, 701, 712, 726, 832, 840, 881, 889, 890, 898, 905, 912, 
921, 922, 931, 935, 941, 944, 947, 956, 964, 972, 985, 986, 989, 
1019, 1028, 1029, 1032, 1043, 1044, 1048, 1056, 1057, 1074, 1079, 
1084, 1086, 1095, 1106, 1107, 1108, 1113, 1136, 1138, 1139, 1140, 
1158, 1169, 1188, 1206, 1212, 1239, 1243, 1245, 1264, 1294, 1295, 
1296, 1297, 1313, 1330, 1331, 1358, 1359, 1366, 1373, 1381, 1386, 
1387, 1391, 1392, 1413, 1431, 1474, 1477, 1490, 1501, 1511, 1512, 
1594, 1616, 1622, 1643, 1674, 1707, 1719, 1720, 1727, 1773, 1791, 
1817, 1846, 1850, 1851, 1858, 1862

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 10, 19, 
38, 65, 352, 377, 471, 473, 812, 889, 896, 935, 1107, 1122, 1139, 
1243, 1245, 1264, 1295, 1358, 1394, 1474, 1533, 1594, 1622

Fermented tofu. See Tofu, Fermented

Fermented tofu, commercial production. See Tofu, Fermented... 
Production

Fermented Tofu, Homemade–How to Make at Home or on a 
Laboratory or Community Scale, by Hand 700, 949, 1783

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) 161, 1138

Fiber. See Carbohydrates–Dietary Fiber

Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates 
/ Relatives in Various Languages 59, 91, 95, 161, 292, 466, 624

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value 
Added Uses (Not Including Livestock Feeds) and Solutions to 
Disposal Problems 292, 624

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) 44, 59, 91, 95, 99, 101, 103, 161, 292, 398, 
466, 515, 573, 615, 624, 625, 788, 801, 894, 906, 947, 981, 1011, 
1035, 1060, 1107, 1110, 1114, 1122, 1139, 1162, 1198, 1206, 1210, 
1283, 1289, 1327, 1329, 1391, 1392, 1394, 1413, 1470, 1497, 1502, 
1508, 1524, 1578, 1579, 1583, 1593, 1602, 1609, 1611, 1626, 1628, 
1640, 1641, 1643, 1678, 1688, 1701, 1702, 1754, 1813

Fiber–Presscake, Residue or Dregs from Making Soy Sauce 74, 77, 
79, 109, 161, 199, 201, 264, 266, 280, 385, 418, 429, 529, 830, 831, 
868, 894, 1121, 1211, 1380

Fiber–Seventh-day Adventist Writings or Products (Especially 
Early) Related to Dietary Fiber 1544

Fibers (Artifi cial Wool or Textiles Made from Spun Soy Protein 
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial 
Uses of Soy Proteins 398

Fiji. See Oceania–Fiji

Fish, meatless. See Meat Alternatives–Meatless Fish, Shellfi sh, and 
Other Seafood-like Products

Fish or Crustaceans raised by Aquaculture / Fish Culture / 
Pisiculture–Early–Soy Is Not Mentioned 17, 18, 19

Five-spice pressed tofu. See Tofu, Five-Spice Pressed (Wu-hsiang 
Toufukan / Wuxiang Doufugan)

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the 
Oligosaccharides Raffi nose and Stachyose in Soybeans), by Fiber, 
or by Lactose in Milk 904, 1252, 1410, 1533, 1580

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) 649, 793, 801, 830, 924, 930, 1015

Flax plant or fl axseed. See Linseed Oil, Linseed Cake / Meal, or the 
Flax / Flaxseed Plant

Flint, James. Translator, Agent and Resident Administrator 
(Supercargo) in China of the East India Company (England) in the 
Late 1700s. Died 1793. Chinese Name–Hung Jen. See also: Samuel 
Bowen 1284

Flour, soy. See Soy Flour

Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam, 
Foaming Agents) 819

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) 1119, 1148, 1220, 1603
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Food for Life (Illinois) 1003

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

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 675, 702, 
1401, 1542

Foreign Agricultural Service of USDA. See United States 
Department of Agriculture (USDA)–Foreign Agricultural Service 
(FAS)

Formulas (early) for basic food ingredients. See Cookery Books

France. See Europe, Western–France

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

Franklin, Benjamin (1706-1790; American Statesman and 
Philosopher), Charles Thomson, and the American Philosophical 
Society (APS–Philadelphia, Pennsylvania) 1023, 1284

Frozen desserts, non-dairy. See Soy Ice Cream

Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods, 
or Medicinal Foods 1374, 1661, 1735

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 801

Ganmodoki. See Tofu, Fried

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional 
Asian)–Ganmodoki and Hiryozu

Garbanzo beans, etymology. See Chickpea, Etymology

Gas, intestinal. See Flatulence or Intestinal Gas

Geese, Ducks, Pheasants, and Other Poultry Fed Soybeans, 
Soybean Forage, or Soybean Cake or Meal as Feed 11, 12

Genealogy and Family History. See Also: Obituaries, Biographies 
27, 34, 96, 270, 280, 487, 508, 511, 512, 513, 520, 573, 584, 585, 
586, 675, 740, 769, 963, 1043, 1044, 1048, 1144, 1155, 1269, 1283, 
1284, 1447, 1454, 1455, 1456, 1457, 1494, 1518, 1527, 1528, 1537, 

1538, 1558, 1560, 1568, 1684, 1697, 1727

Genetic Engineering, Transgenics, Recombinant DNA, Transgenic 
Plants and Biotechnology / Biotech 1542, 1622, 1813

Genetics, soybean. See Breeding of Soybeans and Classical 
Genetics

Georgeson, Charles Christian (1851-1931) of Kansas and Alaska 
432

Germany. See Europe, Western–Germany

Gluten. See Wheat Gluten

Glycine soja. See Wild Annual Soybean

Glycine species, wild perennial. See Wild, Perennial Relatives of 
the Soybean

Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid 
Function and Cause Goiter) 1095, 1544

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Grainaissance, Inc. (Emeryville, California) 1190, 1417, 1422, 
1426, 1448, 1451, 1478, 1489, 1526, 1535, 1557, 1564, 1631, 1649, 
1861

Granum. See Natural Foods Distributors and Master Distributors in 
the USA–Janus

Great Eastern Sun and Macrobiotic Wholesale Co. (North Carolina) 
1217, 1234, 1319, 1409, 1429, 1430, 1444, 1513, 1576, 1577, 1633, 
1635, 1636, 1638, 1652, 1655, 1659

Green Manure, Use of Soybeans as, by Plowing / Turning In 
/ Under a Crop of Immature / Green Soybean Plants for Soil 
Improvement 702

Green soybeans. See Soybean Seeds–Green

Green Vegetable Soybeans–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 624

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden 
Vegetable or Commercially 77, 801

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible 
Soybeans, General Information About, Not Including Use As Green 
Vegetable Soybeans 201, 1263

Green Vegetable Soybeans–Leaves of the Soybean Plant Used as 
Food or Medicine. Called Huo in Chinese 6, 8, 35

Green Vegetable Soybeans–Soybean Seedlings or Their Leaves 
Served as a Tender Vegetable. Called Doumiao or Tou Miao in 
Chinese 6, 35
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Green Vegetable Soybeans–The Word Edamame (Japanese-Style, 
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 624, 894, 1011, 
1101, 1504, 1640

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type 
Soybeans 32, 59, 77, 78, 85, 104, 246, 266, 280, 352, 398, 466, 506, 
615, 623, 624, 627, 665, 675, 687, 716, 755, 788, 801, 813, 894, 
896, 945, 1011, 1035, 1060, 1101, 1110, 1115, 1122, 1141, 1175, 
1241, 1329, 1504, 1508, 1509, 1628, 1640, 1661, 1676, 1678, 1690, 
1702, 1729, 1754, 1807, 1813, 1848, 1863

Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or 
Edible of Food-Grade Soybeans, General Information About, 
Including Use As Green Vegetable Soybeans 665, 801

Grilled tofu. See Tofu, Grilled. Chinese, 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

Guam. See Oceania–Guam

Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur, 
Vienna, Austria) 78, 89, 96, 102, 316, 353, 463, 464, 467, 755

Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt

Hamanatto Fermented Black Soybeans–from Japan. In Japan called 
Hamanatto or (formerly) Hamananatto 589, 623, 819, 820, 844, 
889, 894, 912, 935, 945, 947, 965, 985, 1018, 1031, 1032, 1033, 
1034, 1037, 1049, 1060, 1065, 1070, 1081, 1082, 1096, 1099, 1107, 
1113, 1115, 1132, 1140, 1210, 1239, 1243, 1245, 1264, 1308, 1347, 
1348, 1358, 1390, 1392, 1413, 1427, 1472, 1473, 1474, 1512, 1533, 
1576, 1594, 1599, 1628, 1677, 1687, 1691, 1719, 1754, 1791

Hamanatto / Hamananatto. See Hamanatto Fermented Black 
Soybeans–from Japan

Harvesting and Threshing Soybeans (Including Use of Chemical 
Defoliation and Defoliants to Facilitate Harvesting) 11, 78, 266, 
406, 471, 652, 894, 1401

Hawaii. See United States–States–Hawaii

Hay, soybean. See Feeds / Forage from Soybean Plants–Hay

Health Food Stores / Shops (mostly USA)–Early (1877 to 1970s) 
969

Health foods distributors and wholesalers. See Balanced Foods, 
Inc. (New York City, and New Jersey), Health Foods, Inc. (Illinois), 

Kahan & Lessin Co. (California), Landstrom Co. (California)

Health Foods, Inc. (Des Plaines, Illinois). Wholesale Distributor 
of Health Foods and Natural Foods. Founded in 1936 by Samuel 
Middell 1159

Health foods movement in Los Angeles, California. See Bragg, Paul 
Chappius

Heart disease and diet. See Cardiovascular Disease, Especially 
Heart Disease and Stroke

Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate 
Red Blood Cells) 1095, 1210, 1533

Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 12, 
28, 96

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) 3, 4, 5, 7, 11, 12, 18, 41, 58, 64, 109, 162, 163, 716, 1087, 
1135, 1582, 1641, 1742, 1791

Herbicides. See Weeds–Control and Herbicide Use

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 49, 58

Historical–Documents on Soybeans or Soyfoods Published Before 
1900 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, 22, 
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 
41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 
59, 61, 62, 63, 64, 65, 66, 67, 69, 71, 72, 73, 74, 75, 77, 78, 79, 80, 
84, 85, 86, 89, 90, 91, 92, 95, 96, 98, 99, 100, 101, 102, 103, 104, 
105, 106, 107, 108, 109, 110, 161, 162, 163, 199, 200, 201, 205, 
214, 220, 225, 226, 227, 228, 229, 242, 246, 248

Historical–Documents on Soybeans or Soyfoods Published from 
1900 to 1923 255, 256, 257, 258, 264, 265, 266, 270, 272, 273, 277, 
279, 280, 281, 284, 287, 290, 292, 293, 294, 303, 311, 313, 314, 
315, 316, 317, 320, 324, 330, 331, 332, 343, 344, 345, 347, 348, 
350, 351, 352, 353, 358, 359, 360, 362, 363, 366, 367, 368, 369, 
370, 371, 372, 374, 376, 377, 381, 385, 387, 390, 391, 392, 393, 
398, 406, 407, 408, 409, 410, 413, 415, 417, 418, 419, 422, 425, 
427, 429, 431, 432, 433, 434, 436, 437, 439, 440, 442, 445, 449, 
450, 451, 452, 458, 459, 463, 464, 465, 466, 467, 469, 470, 471, 
472, 473, 474, 475, 476, 477, 480, 481, 482, 483, 484, 485, 486, 
488, 489, 493, 494, 495, 496, 498, 500, 501, 502, 503, 504, 506, 
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514, 515, 516, 517, 518, 521, 522, 524, 525, 526, 527, 528, 529, 
530, 532, 533, 534, 535, 537, 538, 539, 541, 542, 543, 546

Historical–Earliest Commercial Product Seen of a Particular Type 
or Made in a Particular Geographic Area 49, 317, 459, 564, 663, 
1318, 1357, 1417, 1619

Historical–Earliest Document Seen Containing a Particular Word, 
Term, or Phrase 3, 11, 14, 16, 25, 28, 31, 35, 37, 39, 40, 43, 44, 46, 
50, 51, 53, 57, 59, 61, 62, 63, 64, 65, 74, 78, 79, 80, 82, 84, 90, 91, 
92, 95, 96, 101, 106, 107, 109, 111, 113, 115, 116, 128, 131, 132, 
141, 161, 162, 180, 181, 201, 220, 227, 228, 232, 246, 255, 257, 
264, 280, 292, 294, 311, 316, 353, 359, 370, 377, 381, 406, 408, 
432, 440, 463, 466, 471, 472, 480, 483, 488, 489, 503, 554, 581, 
589, 590, 592, 601, 615, 624, 709, 716, 730, 754, 755, 770, 788, 
802, 820, 867, 877, 878, 880, 889, 894, 906, 923, 934, 938, 942, 
982, 983, 986, 987, 1006, 1011, 1021, 1022, 1026, 1037, 1044, 
1049, 1058, 1059, 1065, 1070, 1073, 1076, 1078, 1091, 1096, 1103, 
1107, 1110, 1114, 1122, 1162, 1172, 1175, 1179, 1187, 1204, 1205, 
1210, 1239, 1289, 1308, 1347, 1363, 1392, 1401, 1467, 1489, 1504, 
1508, 1612, 1640, 1644, 1668, 1678, 1689, 1721, 1745

Historical–Earliest Document Seen on a Particular Geographical 
Area–a Nation / Country, U.S. State, Canadian Province, or 
Continent 11, 23, 75, 363, 471

Historical–Earliest Document Seen on a Particular Subject 4, 6, 9, 
10, 12, 14, 16, 17, 19, 20, 23, 24, 25, 27, 28, 29, 31, 35, 36, 37, 38, 
39, 40, 42, 43, 44, 46, 47, 50, 51, 55, 56, 63, 65, 67, 74, 75, 78, 82, 
84, 95, 106, 107, 111, 116, 128, 131, 132, 133, 141, 201, 215, 228, 
229, 239, 246, 257, 264, 281, 292, 315, 317, 363, 367, 400, 409, 
440, 457, 463, 466, 471, 488, 489, 506, 509, 527, 529, 573, 589, 
592, 624, 700, 754, 819, 820, 830, 833, 867, 880, 884, 889, 904, 
949, 971, 1000, 1018, 1022, 1030, 1031, 1033, 1043, 1058, 1071, 
1119, 1214, 1217, 1218, 1259, 1283, 1619

Historical–Earliest Document Seen on a Particular Subject 2, 3, 4, 
5, 9, 10, 11, 14, 16, 17, 19, 20, 24, 25, 28, 36, 37, 38, 39, 40, 41, 42, 
43, 46, 51, 55, 56, 59, 63, 67, 79, 111, 201, 229, 367, 440, 466, 531, 
573, 589, 700, 830, 971, 981, 1000, 1030, 1043, 1044, 1046, 1048, 
1080, 1119, 1214, 1259, 1417

Historical–Important Documents (Published After 1923) About 
Soybeans or Soyfoods Before 1900 483, 740, 1284, 1668, 1669, 
1670, 1671, 1726

Historically Important Events, Trends, or Publications 1, 5, 7, 11, 
18, 22, 25, 63, 66, 70, 500, 564, 706, 847, 879, 896, 1104, 1169, 
1174, 1258, 1284, 1559

History–Chronology. See Chronology / Timeline

History of the Soybean–Myths and Early Errors Concerning Its 
History 471

History. See also Historical–Earliest..., Biography, Chronology / 
Timeline, and Obituaries 5, 6, 26, 27, 51, 53, 60, 78, 104, 293, 350, 
351, 353, 359, 363, 429, 434, 437, 459, 471, 483, 501, 520, 522, 
573, 585, 623, 652, 665, 675, 690, 699, 702, 708, 726, 743, 757, 
796, 828, 830, 831, 877, 878, 894, 920, 969, 987, 989, 994, 995, 

1012, 1029, 1030, 1031, 1043, 1044, 1048, 1049, 1056, 1087, 1098, 
1100, 1109, 1113, 1122, 1131, 1147, 1148, 1153, 1154, 1155, 1157, 
1169, 1174, 1177, 1187, 1190, 1196, 1206, 1217, 1218, 1220, 1223, 
1233, 1248, 1249, 1250, 1269, 1270, 1276, 1284, 1292, 1298, 1303, 
1305, 1314, 1337, 1339, 1340, 1354, 1367, 1384, 1387, 1391, 1400, 
1411, 1417, 1421, 1424, 1428, 1429, 1430, 1438, 1440, 1444, 1447, 
1448, 1450, 1451, 1466, 1468, 1473, 1477, 1478, 1481, 1483, 1484, 
1486, 1493, 1494, 1495, 1503, 1519, 1521, 1528, 1534, 1542, 1554, 
1557, 1558, 1559, 1562, 1563, 1566, 1568, 1569, 1571, 1577, 1578, 
1579, 1582, 1585, 1591, 1596, 1597, 1617, 1618, 1632, 1633, 1634, 
1635, 1637, 1638, 1645, 1652, 1653, 1654, 1655, 1659, 1663, 1669, 
1670, 1671, 1684, 1691, 1692, 1693, 1696, 1706, 1718, 1721, 1727, 
1735, 1737, 1738, 1740, 1747, 1756, 1759, 1776, 1777, 1778, 1783, 
1795, 1798, 1812, 1814, 1836, 1866, 1884

Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen. 
Formerly Suzuki Shoten (Suzuki & Co.) 573

Hoisin / Haisien Sauce 867, 1049, 1147, 1175, 1208, 1293, 1327, 
1332, 1508, 1546, 1640, 1644, 1689, 1745

Holland. See Europe, Western–Netherlands

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 fermented tofu. See Fermented Tofu, Homemade–How 
to Make at Home or on a Laboratory or Community Scale, by Hand

Homemade koji. See Koji, Homemade–How to Make at Home or 
on a Laboratory or Community Scale, by Hand

Homemade miso. See Miso, Homemade–How to Make at Home or 
on a Laboratory or Community Scale, by Hand

Homemade natto. See Natto, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand

Homemade rice milk (amazake). See Rice Milk (Non-Dairy)–
Amazake, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand

Homemade roasted whole soy fl our (kinako). See Roasted Whole 
Soy Flour (Kinako), Homemade–How to Make at Home or on a 
Laboratory Scale, by Hand

Homemade soy sauce (including shoyu). See Soy Sauce (Including 
Shoyu), Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand

Homemade soy sprouts. See Soy Sprouts, Homemade–How to 
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
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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

Hong Kong. See Asia, East–Hong Kong

Hormones from soybeans. See Sterols or Steroid Hormones

Horse bean. See Broad Bean (Vicia faba)

Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 29, 32, 35, 40, 41, 96, 
102, 162, 352

House Foods America Corporation (Garden Grove, California). 
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 1256

Huegli Naehrmittel A.G. (Steinach-Arbon, Switzerland), Yamato 
Tofuhaus Sojaprodukte GmbH (Tuebingen-Hirschau, Germany), 
Horst Heirler (Gauting bei Muenchen, Germany), Soyastern 
Naturkost GmbH / Dorstener Tofu Produktions GmbH (Dorsten, 
Germany), and KMK (Kurhessische Molkerei Kassel) 1258

Human Nutrition–Human Trials 98, 293, 294, 951, 1441

Hunger, Malnutrition, Famine, Food Shortages, and Mortality 
Worldwide 351, 1122, 1269, 1270, 1684

HVP. See Hydrolyzed Vegetable Protein (Non-Soy), or Soy 
Protein–Hydrolyzed (General)

HVP–Bragg Liquid Aminos. See Bragg Liquid Aminos

HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or 
Semi-Fermented)

Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos 
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean, 
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean. 
Chinese–Biandou (W.-G. Pien Tou) 471, 1122

Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic 
Presses

Hydrogenation. See Margarine, Shortening, Trans Fatty Acids, 
Vanaspati, also Margarine and Shortening

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin 
501, 522

Hydrolyzed soy protein–Bragg Liquid Aminos. See Bragg Liquid 
Aminos

Hydrolyzed Vegetable Protein (HVP)–Not Made from Soybeans. 

See also: Soy Proteins–Hydrolyzed and Hydrolysates (General) 840

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

IITA (Nigeria). See International Institute of Tropical Agriculture 
(IITA) (Ibadan, Nigeria)

Illinois. See United States–States–Illinois

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps 
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 353, 
363

Illustrations–Non-soy. See also Photographs 401

Illustrations, Not About Soy, Published after 1923. See also Photos 
1116, 1443, 1454, 1457, 1649

Illustrations, Not About Soy, Published before 1924. See also 
Photos 83, 144, 211, 219, 355, 400, 430, 454

Illustrations (Often Line Drawings) Published before 1924. See also 
Photographs 44, 45, 46, 52, 54, 59, 61, 75, 78, 96, 134, 163, 256, 
258, 265, 292, 315, 316, 324, 330, 353, 360, 367, 376, 398, 410, 
422, 459, 474, 482, 486, 502, 524, 526, 1798

Illustrations Published after 1923. See also Photographs 547, 590, 
599, 609, 699, 710, 734, 780, 781, 796, 819, 827, 920, 932, 944, 
967, 969, 985, 994, 995, 1002, 1014, 1021, 1023, 1026, 1027, 1040, 
1043, 1044, 1046, 1064, 1073, 1092, 1122, 1125, 1127, 1144, 1199, 
1211, 1223, 1240, 1246, 1263, 1275, 1279, 1289, 1314, 1331, 1335, 
1358, 1359, 1371, 1395, 1405, 1409, 1441, 1452, 1498, 1499, 1502, 
1542, 1572, 1575, 1621, 1635, 1637, 1638, 1640, 1641, 1684, 1706, 
1726, 1742, 1798

Imagine Foods, Inc. (Palo Alto & San Carlos, California). Rice 
Dream / Beverage Manufactured by California Natural Products 
(CNP, Manteca, California) 1249, 1261, 1336, 1340, 1402, 1422, 
1424, 1439, 1481, 1484, 1526, 1535, 1557, 1559, 1562, 1563, 1564, 
1590, 1596, 1676, 1761

Implements, agricultural. See Machinery (Agricultural), 
Implements, Equipment and Mechanization

Important Documents #1–The Very Most Important 2, 3, 4, 5, 6, 
9, 10, 11, 12, 14, 16, 17, 18, 19, 20, 23, 24, 25, 27, 28, 29, 31, 35, 
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 49, 50, 51, 54, 55, 56, 
59, 61, 63, 67, 68, 74, 75, 78, 79, 84, 96, 115, 116, 128, 132, 133, 
141, 201, 215, 228, 229, 239, 257, 281, 292, 363, 367, 398, 409, 
418, 440, 457, 463, 464, 466, 471, 472, 480, 483, 488, 489, 506, 
509, 528, 529, 530, 531, 532, 554, 564, 573, 589, 590, 592, 596, 
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624, 652, 700, 726, 743, 754, 796, 819, 820, 830, 833, 848, 867, 
877, 884, 889, 896, 945, 965, 966, 967, 971, 986, 1000, 1012, 1018, 
1029, 1030, 1043, 1059, 1080, 1091, 1100, 1119, 1121, 1122, 1214, 
1218, 1259, 1264, 1269, 1270, 1283, 1284, 1292, 1339, 1354, 1359, 
1367, 1393, 1417, 1436, 1533, 1594, 1668, 1728, 1731, 1776, 1777, 
1778, 1783, 1798

Important Documents #2–The Next Most Important 65, 77, 82, 83, 
95, 101, 111, 120, 131, 161, 180, 181, 264, 381, 400, 470, 527, 698, 
702, 713, 801, 831, 856, 876, 878, 904, 906, 938, 962, 998, 1022, 
1103, 1113, 1114, 1131, 1143, 1165, 1178, 1185, 1204, 1205, 1223, 
1258, 1289, 1382, 1401, 1450, 1451, 1466, 1467, 1473, 1489, 1624

Imports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Imported

India. See Asia, South–India

Indiana. See United States–States–Indiana

Indonesia. See Asia, Southeast–Indonesia

Indonesians Overseas, Especially Work with Soy 1239, 1330

Indonesian-style fermented soybean paste. See Tauco–Indonesian-
Style Fermented Soybean Paste

Indonesian-style miso, etymology of. See Miso, Indonesian-Style

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 as a drying oil. See 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 (General) 702

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 398, 692, 702, 879

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, 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) 652, 
675

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
398, 879

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.) 879

Industrial uses of soybeans or soy products. See Culture Media / 
Medium (for Growing Microorganisms)

Industry and Market Analyses and Statistics–Market Studies 1159, 
1292, 1450, 1451

Information. See Computers (General) and Computer Hardware 
Related to Soybean Production and Marketing. See also: Computer 
Software, Reference Books and Other Reference Resources

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 1522

Inoculum / inocula of nitrogen fi xing bacteria for soybeans. See 
Nitrogen Fixing Cultures

Insects–Pest Control. See also: Integrated Pest Management 79, 
1138

Intercropping–use of soybeans in. See Cropping Systems: 
Intercropping, Interplanting, or Mixed Cropping

International Institute of Tropical Agriculture (IITA) (Ibadan, 
Nigeria) 1532

International Nutrition Laboratory. See Miller, Harry W. (M.D.) 
(1879-1977)

International soybean programs. See 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.) 1030, 1031, 
1264, 1279
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Introduction of foreign plants to the USA. See United States 
Department of Agriculture (USDA)–Section of Foreign Seed and 
Plant Introduction

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) 682, 1029

Iron Availability, Absorption, and Content of Soybean Foods and 
Feeds 279, 391, 624, 692, 1030, 1593

Irradiation of Soybeans for Breeding and Variety Development 
(Usually Gamma Irradiation to Cause Mutations) 1657

Island Spring, Inc. (Vashon, Washington). Founded by Luke 
Lukoskie and Sylvia Nogaki 1104, 1123

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

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) 28, 1122

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 1628

Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang, 
Denjang / Dwenjang / Doen Jang / Daen Chang / Toenjang 592, 
824, 845, 938, 939, 951, 986, 1014, 1043, 1044, 1049, 1053, 1054, 
1065, 1073, 1091, 1131, 1135, 1187, 1201, 1242, 1246, 1264, 1269, 
1293, 1363, 1364, 1380, 1384, 1392, 1413, 1415, 1453, 1458, 1468, 
1512, 1523, 1543, 1589, 1594, 1605, 1640, 1657, 1677, 1684, 1688, 
1694, 1698, 1699, 1705, 1709, 1712, 1727, 1735, 1740, 1743, 1753, 
1759, 1762, 1763, 1766, 1769, 1770, 1773, 1781, 1803, 1815, 1816, 
1817, 1822, 1824, 1830, 1834, 1835, 1837, 1849, 1850, 1858, 1865, 
1881

Janus Natural Foods (Seattle, Washington). And Granum 969, 1009, 
1013, 1064, 1253, 1270, 1494, 1513, 1635

Japan. See Asia, East–Japan

Japan Oilseed Processors Association (JOPA) 1814

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) 1814

Japanese and Japanese-Americans in the USA–Directories. See 
Directories–Japanese and Japanese-Americans in the USA

Japanese in the United States–Work with Soy in Internment / 
Relocation Camps during World War II 691, 695, 1779, 1814

Japanese Overseas, Especially Work with Soy or Macrobiotics 60, 
111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 
124, 125, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 138, 
139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 
152, 153, 154, 155, 156, 157, 158, 159, 162, 164, 165, 166, 167, 
168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 
181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 
194, 195, 196, 198, 202, 203, 204, 206, 207, 208, 209, 210, 211, 
212, 213, 215, 216, 218, 221, 222, 223, 230, 231, 232, 233, 234, 
235, 236, 237, 238, 239, 240, 241, 247, 248, 251, 252, 253, 254, 
259, 261, 263, 265, 268, 271, 276, 278, 285, 295, 297, 298, 299, 
300, 301, 302, 303, 305, 306, 307, 308, 317, 321, 325, 349, 360, 
364, 365, 376, 378, 400, 401, 402, 403, 404, 412, 422, 426, 433, 
434, 443, 453, 454, 457, 459, 468, 474, 475, 476, 478, 479, 481, 
482, 484, 485, 486, 487, 490, 494, 497, 500, 502, 505, 507, 508, 
509, 510, 511, 512, 513, 517, 520, 521, 523, 524, 526, 536, 543, 
544, 545, 547, 548, 549, 550, 551, 559, 560, 561, 562, 563, 564, 
565, 566, 568, 569, 574, 582, 584, 585, 586, 599, 600, 602, 604, 
605, 606, 607, 608, 611, 612, 617, 618, 624, 626, 632, 633, 636, 
638, 639, 640, 641, 642, 645, 650, 651, 653, 654, 658, 659, 660, 
661, 662, 663, 664, 674, 677, 682, 683, 685, 686, 688, 690, 691, 
694, 695, 701, 703, 707, 708, 710, 711, 720, 734, 743, 759, 764, 
766, 769, 789, 797, 798, 812, 826, 827, 832, 839, 840, 846, 851, 
869, 881, 882, 883, 898, 904, 930, 961, 963, 968, 969, 981, 988, 
994, 995, 997, 1002, 1006, 1009, 1017, 1023, 1028, 1029, 1046, 
1055, 1068, 1089, 1090, 1094, 1098, 1100, 1101, 1102, 1103, 1104, 
1105, 1106, 1129, 1148, 1149, 1150, 1156, 1157, 1162, 1211, 1216, 
1217, 1220, 1229, 1235, 1248, 1249, 1250, 1251, 1252, 1253, 1255, 
1257, 1266, 1274, 1276, 1292, 1297, 1303, 1319, 1326, 1350, 1354, 
1359, 1361, 1365, 1388, 1397, 1398, 1403, 1405, 1413, 1421, 1427, 
1429, 1437, 1440, 1454, 1455, 1456, 1457, 1460, 1478, 1483, 1493, 
1494, 1497, 1503, 1513, 1516, 1518, 1527, 1528, 1537, 1538, 1550, 
1556, 1558, 1560, 1561, 1566, 1567, 1568, 1569, 1570, 1571, 1575, 
1578, 1579, 1617, 1627, 1632, 1633, 1634, 1635, 1637, 1638, 1651, 
1654, 1658, 1659, 1679, 1685, 1693, 1696, 1697, 1706, 1713, 1718, 
1723, 1737, 1738, 1747, 1756, 1761, 1779, 1814, 1829, 1884, 1885

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 78, 79, 
96, 109, 264, 316, 1814

Jerky, tofu. See Tofu, Flavored / Seasoned and Baked, Broiled, 
Grilled, Braised or Roasted

Jiang (Chinese-Style Fermented Soybean Paste), Made with a 
Signifi cant Proportion of Wheat or Barley 14, 19, 28, 29, 37
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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 
5, 6, 11, 12, 14, 15, 17, 18, 19, 20, 22, 25, 27, 28, 29, 30, 31, 32, 34, 
35, 36, 37, 38, 40, 41, 43, 45, 47, 292, 314, 363, 381, 458, 471, 601, 
625, 692, 906, 921, 934, 983, 1004, 1026, 1033, 1034, 1049, 1087, 
1113, 1135, 1155, 1165, 1177, 1179, 1200, 1202, 1206, 1210, 1221, 
1270, 1367, 1391, 1392, 1413, 1438, 1447, 1466, 1491, 1505, 1508, 
1512, 1531, 1545, 1582, 1594, 1599, 1606, 1624, 1628, 1643, 1663, 
1664, 1666, 1668, 1670, 1674, 1677, 1693, 1718, 1720, 1726, 1729, 
1730, 1745, 1754, 1773, 1842, 1884

Jiang–Early Non-Soy Paste Made with Meat or Fish in China or 
Japan 1, 3, 4, 5, 6, 7, 8, 10, 22, 1110

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) 162, 1087, 1376, 1524, 1544, 1583, 1627, 1640, 1651, 1701

Jonathan P.V.B.A. (Kapellen, Belgium) 1218, 1258

Kaempfer, Engelbert (1651-1716)–German physician and traveler 
46, 50, 51, 78, 104, 1884

Kahan & Lessin Co. (Los Angeles then Compton, California). 
Wholesale Distributor of Health Foods and Natural Foods. Formed 
in 1945 by Merger of Two Companies Founded in 1932 and 1935 
Respectively 1159

Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also 
spelled Kan Jang / Gan Jang 592, 716, 811, 824, 825, 838, 845, 854, 
858, 859, 860, 864, 865, 866, 893, 937, 952, 953, 954, 955, 974, 
986, 1014, 1043, 1044, 1073, 1091, 1131, 1135, 1140, 1214, 1239, 
1240, 1246, 1264, 1269, 1270, 1356, 1363, 1364, 1367, 1377, 1380, 
1384, 1392, 1413, 1415, 1453, 1458, 1523, 1540, 1543, 1594, 1677, 
1684, 1688, 1692, 1698, 1709, 1712, 1727, 1735, 1740, 1753, 1759, 
1763, 1835, 1837, 1865

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 / Kephir (Made From Dairy / Cow’s Milk) 1519, 1707, 1716

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 496

Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co. 
Later Kellogg Company (of breakfast cereal fame; Battle Creek, 

Michigan) 1609

Ketchup and Soy Sauce, relationship. See Soy Sauce and Ketchup: 
Key Records Concerning the Relationship between the Two

Ketchup / Catsup / Catchup–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 1121, 1139, 1641, 1742

Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc. 
Word Mentioned in Document 56, 257, 264, 266, 381, 631, 844, 
867, 880, 889, 906, 947, 990, 1049, 1059, 1065, 1110, 1118, 1121, 
1122, 1139, 1210, 1239, 1264, 1392, 1467, 1640, 1641, 1742

Ketchup, Mushroom (Mushroom Ketchup, Western-Style), or 
Ketchup in which Mushrooms are the Main Ingredient 56, 1641, 
1742

Ketchup, Oyster (Oyster Ketchup, Western-Style), or Ketchup in 
which Oysters are the Main Ingredient 1641

Ketchup, Tomato (Tomato / Tomata Ketchup, Western-Style), or 
Ketchup in which Tomatoes are the Main Ingredient 867, 1121, 
1641, 1742

Ketchup, Walnut (Walnut Ketchup, Western-Style), or Ketchup in 
which Walnuts are the Main Ingredient 56

Ketjap manis. See Soy Sauce, Indonesian Sweet, Kecap Manis / 
Ketjap Manis

Kidney / Renal Function 20, 35, 831, 1544

Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and 
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International 
Inc., and Kikkoman Shoyu Co.. 79, 91, 162, 258, 277, 350, 351, 
374, 432, 440, 529, 573, 596, 637, 704, 705, 712, 713, 715, 717, 
718, 730, 738, 744, 758, 764, 767, 772, 773, 774, 779, 790, 794, 
796, 799, 804, 805, 807, 808, 809, 814, 821, 823, 827, 831, 833, 
834, 848, 853, 877, 909, 911, 919, 941, 942, 959, 973, 975, 976, 
977, 980, 989, 994, 995, 1006, 1044, 1061, 1067, 1089, 1090, 1148, 
1178, 1185, 1193, 1198, 1212, 1214, 1215, 1216, 1246, 1255, 1264, 
1266, 1268, 1272, 1292, 1303, 1305, 1337, 1352, 1366, 1367, 1382, 
1389, 1393, 1396, 1398, 1401, 1403, 1407, 1419, 1420, 1425, 1428, 
1437, 1469, 1473, 1485, 1490, 1501, 1511, 1512, 1532, 1534, 1572, 
1594, 1599, 1617, 1621, 1622, 1624, 1687, 1691, 1696, 1715, 1718, 
1726, 1740

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) 945, 987, 1348, 1384, 1392, 1413, 1474, 1512, 1532, 
1533, 1616, 1677, 1721, 1739, 1773, 1782, 1858
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Kiribati. See Oceania

Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their 
Authors

Kloss, Jethro (1863-1946) and his Book Back to Eden 1544

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 1, 2, 3, 4, 5, 6, 7, 
8, 9, 11, 12, 13, 14, 17, 18, 19, 21, 22, 24, 26, 27, 29, 33, 35, 36, 38, 
39, 40, 41, 42, 44, 46, 48, 50, 51, 53, 54, 57, 58, 59, 60, 61, 62, 63, 
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 79, 80, 81, 82, 
83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 
101, 102, 103, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 
115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 
141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 
154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 
167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 
180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 
193, 194, 195, 196, 198, 199, 200, 201, 202, 203, 204, 205, 206, 
207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 220, 
221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 
234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 
247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 
261, 262, 263, 264, 265, 266, 268, 269, 270, 271, 272, 273, 274, 
275, 276, 277, 278, 279, 281, 283, 284, 285, 286, 287, 288, 289, 
290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 
303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 
316, 317, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 
330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 
343, 344, 345, 346, 347, 348, 349, 350, 351, 353, 354, 355, 356, 
357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 
370, 371, 372, 373, 374, 375, 376, 378, 379, 380, 381, 382, 383, 
384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 
397, 398, 399, 400, 401, 402, 403, 404, 405, 406, 407, 408, 409, 
410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 
423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 
436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 
449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460, 461, 
462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 474, 475, 476, 
477, 478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 490, 491, 
492, 494, 495, 497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 
507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 
520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 
533, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 
547, 548, 549, 550, 551, 552, 553, 554, 555, 556, 557, 558, 559, 
560, 561, 562, 563, 564, 565, 566, 567, 568, 569, 570, 571, 572, 
574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 
587, 588, 589, 593, 594, 595, 596, 597, 598, 599, 600, 602, 603, 
604, 605, 606, 607, 608, 609, 610, 611, 612, 614, 615, 616, 617, 
618, 619, 621, 622, 623, 624, 625, 626, 627, 628, 629, 630, 631, 
632, 633, 634, 635, 636, 637, 638, 639, 640, 641, 642, 643, 644, 
645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 
658, 659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 
671, 672, 673, 674, 675, 676, 677, 678, 679, 680, 681, 682, 683, 

684, 685, 686, 687, 688, 690, 691, 692, 693, 694, 695, 696, 697, 
698, 699, 701, 702, 703, 704, 705, 706, 707, 708, 710, 711, 712, 
713, 714, 715, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 
727, 728, 729, 730, 732, 733, 734, 735, 736, 737, 738, 739, 740, 
741, 742, 743, 744, 745, 746, 747, 748, 749, 750, 751, 752, 753, 
755, 756, 757, 758, 759, 760, 761, 762, 763, 764, 765, 766, 767, 
768, 769, 771, 772, 773, 774, 775, 776, 777, 778, 779, 780, 781, 
782, 783, 784, 785, 786, 787, 788, 789, 790, 791, 792, 793, 794, 
795, 796, 797, 798, 799, 800, 801, 803, 804, 805, 806, 807, 808, 
809, 810, 812, 813, 814, 815, 816, 817, 818, 819, 820, 821, 823, 
826, 827, 828, 829, 830, 831, 832, 833, 834, 836, 839, 840, 843, 
844, 845, 846, 847, 848, 849, 850, 851, 853, 854, 855, 856, 857, 
861, 862, 863, 868, 869, 870, 871, 872, 873, 874, 875, 876, 877, 
879, 880, 881, 882, 883, 884, 885, 886, 889, 891, 893, 894, 896, 
897, 898, 899, 900, 901, 902, 903, 904, 905, 906, 907, 908, 909, 
910, 911, 912, 913, 914, 915, 916, 917, 918, 919, 920, 921, 922, 
924, 925, 926, 927, 928, 929, 930, 931, 932, 933, 935, 936, 937, 
940, 941, 942, 943, 944, 945, 946, 948, 950, 953, 956, 957, 958, 
959, 960, 961, 962, 963, 964, 967, 968, 969, 970, 971, 972, 973, 
974, 975, 976, 977, 980, 981, 984, 985, 987, 988, 989, 990, 991, 
992, 993, 994, 995, 996, 997, 998, 999, 1000, 1001, 1002, 1003, 
1005, 1006, 1007, 1008, 1009, 1010, 1011, 1012, 1013, 1015, 1016, 
1017, 1018, 1019, 1020, 1022, 1023, 1024, 1028, 1029, 1030, 1031, 
1032, 1034, 1035, 1036, 1037, 1038, 1039, 1040, 1041, 1042, 1043, 
1044, 1045, 1046, 1048, 1049, 1051, 1052, 1055, 1056, 1057, 1058, 
1060, 1061, 1062, 1064, 1065, 1066, 1067, 1068, 1069, 1070, 1071, 
1072, 1074, 1076, 1079, 1084, 1085, 1086, 1088, 1089, 1090, 1092, 
1093, 1094, 1097, 1098, 1099, 1100, 1101, 1102, 1103, 1104, 1105, 
1106, 1107, 1108, 1109, 1110, 1111, 1112, 1113, 1115, 1116, 1117, 
1119, 1120, 1122, 1123, 1124, 1125, 1126, 1127, 1128, 1129, 1130, 
1131, 1132, 1133, 1134, 1136, 1137, 1138, 1139, 1141, 1142, 1143, 
1144, 1145, 1146, 1147, 1148, 1149, 1150, 1152, 1153, 1155, 1156, 
1157, 1158, 1159, 1160, 1162, 1163, 1164, 1166, 1167, 1168, 1169, 
1170, 1171, 1172, 1174, 1176, 1177, 1178, 1180, 1181, 1183, 1184, 
1185, 1186, 1187, 1188, 1189, 1190, 1191, 1192, 1193, 1194, 1195, 
1196, 1197, 1198, 1199, 1200, 1202, 1203, 1204, 1205, 1206, 1207, 
1210, 1211, 1212, 1213, 1214, 1215, 1216, 1217, 1218, 1219, 1220, 
1221, 1222, 1223, 1224, 1225, 1226, 1227, 1228, 1229, 1230, 1231, 
1232, 1233, 1234, 1235, 1236, 1238, 1239, 1241, 1244, 1246, 1247, 
1248, 1249, 1250, 1251, 1252, 1253, 1254, 1255, 1256, 1257, 1258, 
1260, 1261, 1262, 1263, 1265, 1266, 1267, 1268, 1269, 1270, 1271, 
1272, 1273, 1274, 1275, 1276, 1277, 1278, 1279, 1280, 1281, 1282, 
1285, 1286, 1287, 1288, 1289, 1290, 1291, 1292, 1294, 1295, 1296, 
1297, 1298, 1300, 1302, 1303, 1304, 1305, 1306, 1307, 1310, 1311, 
1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1320, 1321, 1322, 
1323, 1324, 1325, 1326, 1327, 1328, 1330, 1331, 1333, 1334, 1335, 
1336, 1337, 1339, 1340, 1343, 1344, 1345, 1346, 1347, 1350, 1351, 
1352, 1354, 1355, 1357, 1358, 1359, 1360, 1361, 1362, 1365, 1366, 
1367, 1368, 1369, 1370, 1371, 1372, 1373, 1374, 1375, 1376, 1377, 
1378, 1379, 1380, 1381, 1382, 1383, 1385, 1387, 1388, 1389, 1390, 
1391, 1392, 1393, 1394, 1395, 1396, 1397, 1398, 1399, 1400, 1401, 
1402, 1403, 1404, 1405, 1406, 1407, 1408, 1409, 1410, 1411, 1412, 
1413, 1414, 1416, 1417, 1418, 1419, 1420, 1421, 1422, 1423, 1424, 
1425, 1426, 1427, 1428, 1429, 1430, 1432, 1433, 1434, 1435, 1436, 
1437, 1438, 1439, 1440, 1441, 1442, 1443, 1444, 1445, 1446, 1447, 
1448, 1449, 1450, 1451, 1452, 1454, 1455, 1456, 1457, 1459, 1460, 
1461, 1462, 1463, 1464, 1465, 1466, 1467, 1468, 1469, 1470, 1471, 
1472, 1473, 1474, 1475, 1476, 1477, 1478, 1479, 1480, 1481, 1482, 
1483, 1484, 1485, 1486, 1487, 1489, 1490, 1491, 1492, 1493, 1494, 
1495, 1496, 1497, 1498, 1499, 1501, 1502, 1503, 1504, 1507, 1510, 
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1511, 1512, 1514, 1515, 1516, 1517, 1518, 1519, 1521, 1522, 1524, 
1526, 1527, 1528, 1530, 1532, 1534, 1535, 1537, 1538, 1541, 1542, 
1544, 1545, 1547, 1548, 1549, 1550, 1551, 1552, 1553, 1554, 1555, 
1556, 1557, 1558, 1559, 1560, 1561, 1562, 1563, 1564, 1565, 1566, 
1567, 1568, 1569, 1570, 1571, 1572, 1573, 1575, 1576, 1577, 1578, 
1579, 1580, 1582, 1583, 1585, 1586, 1587, 1590, 1592, 1593, 1594, 
1595, 1596, 1597, 1598, 1599, 1600, 1601, 1602, 1606, 1607, 1608, 
1609, 1611, 1613, 1615, 1616, 1617, 1618, 1619, 1620, 1621, 1622, 
1624, 1626, 1627, 1628, 1629, 1630, 1631, 1632, 1633, 1634, 1635, 
1636, 1637, 1638, 1639, 1641, 1644, 1645, 1647, 1648, 1649, 1650, 
1651, 1652, 1653, 1654, 1655, 1656, 1658, 1659, 1660, 1661, 1662, 
1663, 1665, 1666, 1667, 1668, 1670, 1673, 1674, 1675, 1676, 1677, 
1678, 1679, 1680, 1682, 1683, 1684, 1685, 1687, 1691, 1693, 1695, 
1696, 1697, 1700, 1701, 1702, 1703, 1704, 1706, 1707, 1710, 1713, 
1714, 1715, 1716, 1717, 1718, 1719, 1721, 1722, 1723, 1724, 1725, 
1726, 1727, 1728, 1729, 1732, 1733, 1734, 1736, 1737, 1738, 1742, 
1744, 1746, 1747, 1748, 1749, 1750, 1751, 1752, 1754, 1756, 1757, 
1758, 1760, 1761, 1764, 1765, 1767, 1771, 1772, 1774, 1776, 1777, 
1778, 1779, 1780, 1782, 1783, 1785, 1786, 1787, 1788, 1790, 1791, 
1792, 1793, 1794, 1795, 1796, 1797, 1798, 1799, 1800, 1801, 1802, 
1804, 1805, 1807, 1808, 1809, 1810, 1811, 1812, 1813, 1814, 1818, 
1819, 1820, 1825, 1826, 1827, 1828, 1829, 1833, 1839, 1841, 1842, 
1843, 1844, 1845, 1846, 1848, 1850, 1851, 1852, 1853, 1854, 1856, 
1857, 1859, 1860, 1861, 1862, 1863, 1864, 1866, 1867, 1868, 1869, 
1870, 1871, 1872, 1873, 1874, 1875, 1876, 1877, 1878, 1879, 1880, 
1882, 1883, 1884, 1885

Koji, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 1043, 1845

Koji Production–How to Make Koji on a Commercial Scale 82, 
1043, 1071, 1143, 1194

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) 25, 28, 29, 30, 32, 
34, 37, 40, 41, 43, 52, 55, 78, 104, 197, 219, 260, 267, 280, 282, 
318, 352, 471, 472, 488, 489, 493, 534, 581, 590, 601, 613, 620, 
700, 709, 754, 770, 802, 841, 867, 878, 889, 890, 895, 921, 922, 
923, 934, 947, 949, 982, 983, 1026, 1027, 1032, 1047, 1077, 1078, 
1080, 1095, 1107, 1114, 1118, 1140, 1161, 1165, 1173, 1175, 1179, 
1182, 1197, 1208, 1243, 1245, 1259, 1264, 1283, 1293, 1301, 1309, 
1332, 1341, 1342, 1349, 1355, 1383, 1386, 1387, 1392, 1431, 1472, 
1475, 1500, 1508, 1509, 1520, 1525, 1529, 1533, 1546, 1573, 1584, 
1588, 1591, 1594, 1603, 1612, 1614, 1620, 1623, 1639, 1640, 1646, 
1664, 1668, 1669, 1670, 1671, 1677, 1681, 1689, 1690, 1698, 1700, 
1719, 1720, 1730, 1731, 1732, 1745, 1768, 1776, 1777, 1778, 1783, 
1784, 1789, 1797, 1798

Koji, Soybean (Soybeans Fermented with a Mold, Especially 
Aspergillus oryzae), Such as Miso-dama or Meju 10, 15, 16, 17, 19, 
20, 23, 27, 28, 29, 31, 35, 36, 45, 47, 49, 56, 102, 266, 377, 409, 
410, 473, 496, 498, 573, 591, 592, 689, 716, 731, 744, 811, 822, 
824, 825, 835, 837, 838, 842, 845, 852, 858, 859, 860, 864, 865, 
866, 887, 888, 889, 892, 907, 938, 939, 951, 952, 954, 955, 965, 
966, 978, 979, 986, 1004, 1014, 1021, 1025, 1033, 1043, 1044, 
1050, 1053, 1054, 1059, 1063, 1070, 1073, 1075, 1081, 1082, 1083, 
1087, 1091, 1096, 1107, 1121, 1131, 1135, 1140, 1151, 1154, 1179, 

1187, 1201, 1209, 1211, 1230, 1237, 1240, 1242, 1264, 1284, 1299, 
1308, 1329, 1338, 1348, 1353, 1356, 1362, 1363, 1364, 1367, 1380, 
1384, 1392, 1413, 1415, 1428, 1453, 1458, 1473, 1488, 1505, 1506, 
1513, 1523, 1531, 1534, 1536, 1539, 1540, 1543, 1574, 1581, 1586, 
1589, 1594, 1604, 1605, 1606, 1610, 1620, 1625, 1636, 1642, 1643, 
1657, 1666, 1670, 1672, 1677, 1686, 1688, 1692, 1694, 1698, 1699, 
1705, 1708, 1709, 1711, 1712, 1719, 1720, 1725, 1735, 1739, 1740, 
1741, 1743, 1753, 1755, 1759, 1762, 1763, 1766, 1769, 1770, 1773, 
1775, 1781, 1798, 1803, 1806, 1815, 1816, 1817, 1821, 1822, 1823, 
1824, 1830, 1831, 1832, 1834, 1835, 1836, 1837, 1838, 1840, 1847, 
1849, 1855, 1858, 1865, 1881

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 1266, 1303, 1478, 
1688

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 miso, etymology of. See Miso, Korean-Style

Korean-style natto. See Natto, Korean-Style–Chongkukjang

Korean-style natto, etymology. See Natto, Korean- Style

Korean-style recipes, soyfoods used in. See Asia, East–Korea–Soy 
Ingredients Used in Korean-Style Recipes

Kosher / Kashrus, Pareve / Parve / Parevine–Regulations or Laws. 
See also: Kosher Products (Commercial) 1460

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) 
12, 44, 46, 64, 74, 91, 96, 99, 596, 968, 981, 997, 1006, 1008, 1022, 
1023, 1040, 1045, 1058, 1069, 1092, 1125, 1141, 1144, 1162, 1168, 
1181, 1219, 1220, 1225, 1241, 1277, 1290, 1311, 1344, 1376, 1496, 
1502, 1508, 1509, 1522, 1524, 1544, 1583, 1627, 1629, 1641, 1651, 
1656, 1676, 1688, 1701, 1742

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 969, 1006, 1017, 1023, 
1068, 1103, 1156, 1162, 1217, 1218, 1248, 1249, 1250, 1251, 1270, 
1318, 1319, 1429, 1448, 1497, 1516, 1627, 1632, 1633, 1634, 1635, 
1637, 1638, 1651, 1654, 1659, 1761, 1884
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Kuzu. See Kudzu or Kuzu (Pueraria...)

La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept. 
1943 by Beatrice Creamery Co.. 1148, 1266, 1303, 1617, 1718

Lablab purpureus or Lablab bean. See Hyacinth Bean

Lactose Intolerance or Lactase Defi ciency 1582

Land-Grant Colleges and Universities, and Their Origin with the 
Land Grant Act of 1862 (the so-called Morrill Act) 1542

Landstrom Co. (San Francisco, California). Wholesale Distributor 
of Health Foods and Natural Foods. Founded in 1931 by Wesley 
Landstrom 1159

Large-seeded soybeans. See Green Vegetable Soybeans–Large-
Seeded Vegetable-Type or Edible Soybeans

Latin America–Caribbean–Cuba 1585

Latin America–Caribbean–Jamaica 1214

Latin America–Caribbean–Lesser Antilles–Virgin Islands (Including 
British Virgin Islands and Virgin Islands of the United States–St. 
Croix, St. John, and St. Thomas), Leeward Islands (Anguilla, 
Antigua and Barbuda [Including Redonda], Dominica, Guadeloupe, 
Montserrat, Saint Kitts [formerly Saint Christopher] and Nevis), 
Windward Islands (Barbados, Grenada, Martinique, St. Lucia, St. 
Vincent and the Grenadines, Trinidad and Tobago), and Netherlands 
Dependencies (Including Aruba, Curaçao or Curacao, and Bonaire 
off Venezuela, and Saba, St. Eustatius, and southern St. Martin / 
Maarten in the Lesser Antilles). Note–Guadeloupe and Martinique 
and the fi ve dependencies of Guadeloupe, which are French 
Overseas Departments in the Lesser Antilles, are also called the 
French West Indies, French Antilles, or Antilles françaises 1214

Latin America–Caribbean–Trinidad and Tobago 1214

Latin America–Central America–Costa Rica 1214

Latin America–Central America–El Salvador 1214

Latin America–Central America–Guatemala 1214

Latin America–Central America–Honduras 1214

Latin America–Central America–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
Central American country 75

Latin America–Central America–Mexico 75, 1214, 1297, 1460, 
1478, 1632, 1662, 1695

Latin America–Central America–Mexico–Soy Ingredients Used in 
Mexican-Style Recipes, Food Products, or Dishes Worldwide 1467

Latin America–Central America–Nicaragua 1214

Latin America–Central America–Panama 1214

Latin America–South America–Argentina (Argentine Republic) 
1214, 1297

Latin America–South America–Bolivia 1214

Latin America–South America–Brazil, Federative Republic of 96, 
406, 702, 1043, 1214, 1297, 1368, 1542, 1585, 1811

Latin America–South America–Colombia 1297

Latin America–South America–Ecuador (Including the Galapagos 
Islands. Formerly also called Equator, the English translation of the 
Spanish “Ecuador”) 1214

Latin America–South America–Guyana (British Guiana before 
1966) 1214

Latin America–South America–Paraguay 1214

Latin America–South America–Suriname (Also Surinam before 
1978; Dutch Guiana before 1975) 1122, 1214

Latin America–South America–Venezuela 1043, 1214, 1372

Laurelbrook Natural Foods (Bel Air, Maryland) 1429, 1513

Lea & Perrins. See Worcestershire Sauce

Leaves of the soybean plant used as food. See Green Vegetable 
Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Lecithin Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1159

Lecithin, Non-Soy References, Usually Early or Medical, Often 
Concerning Egg Yolk or the Brain 544, 545, 644

Lecithin, Soy 107, 391, 537, 665, 755, 801, 997, 998, 1025, 1159, 
1216, 1336, 1340, 1544, 1641, 1644, 1661, 1742

Lectins. See Hemagglutinins (Lectins or Soyin)

Lens culinaris or L. esculenta. See Lentils

Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens 
46, 51, 53, 96, 343, 1087, 1162, 1289, 1369, 1544

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) 352, 363, 367, 381, 398, 413, 463, 
464, 801
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Life Food GmbH / Taifun-Tofuprodukte (Freiburg, Germany) 1571

Lighting by burning soy oil. See Illumination or Lighting by 
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus 
lunatus. Also called Butter Bean 801, 1122, 1162

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 1218, 1289, 1374, 1462, 1467, 1590, 1634, 1659

Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid 
Content of Soybeans and Soybean Products 1544

Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 363

Linseed Oil, Linseed Cake / Meal, Linseed, Lintseed, or the Flax / 
Flaxseed Plant (Linum usitatissimum L.) 245

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant), 
or Soybean Products (Including Soy Oil), and Lipids in the Human 
Diet 78, 85, 107, 257, 363, 367, 406, 876, 1025, 1037, 1063, 1070

Lipids. See Linolenic Acid–Omega-3

Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation

Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its 
Inactivation

Llama Toucan & Crow. See Stow Mills, Inc.

Lock-soy. See Rice Vermicelli

Los Angeles–City and County–Work with Soyfoods, Natural / 
Health Foods, and / or Vegetarianism 474, 476, 484, 486, 547, 562, 
564, 599, 617, 636, 688, 720, 969, 1023, 1046, 1055, 1064, 1094, 
1101, 1102, 1103, 1105, 1190, 1257, 1274, 1288, 1326, 1336, 1375, 
1417, 1427, 1441, 1478, 1537, 1538, 1568, 1631, 1632, 1652, 1696, 
1884

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) 46, 50, 74, 96, 161, 
163, 463, 1122, 1524, 1583, 1641, 1701, 1742

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 652, 894

Machinery, farm. See Combines

Macrobiotic Cookbooks 968, 981, 997, 999, 1002, 1003, 1022, 
1023, 1043, 1044, 1048, 1120, 1128, 1162, 1181, 1231, 1270, 1289, 
1365, 1376, 1402, 1498, 1502, 1524, 1544, 1583, 1629, 1701, 1727

Macrobiotics. See Aihara, Herman and Cornellia–Their Life and 
Work, Kushi, Michio and Aveline–Their Life and Work, Muramoto, 
Noboru–His Life and Work, Ohsawa, George and Lima

Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi, 
Herman and Cornellia Aihara 948, 961, 962, 968, 969, 981, 997, 
999, 1002, 1003, 1006, 1008, 1009, 1013, 1017, 1020, 1022, 1023, 
1024, 1041, 1042, 1043, 1044, 1045, 1048, 1052, 1062, 1068, 1069, 
1093, 1103, 1116, 1117, 1120, 1127, 1128, 1130, 1146, 1149, 1154, 
1156, 1157, 1162, 1171, 1180, 1181, 1189, 1204, 1217, 1218, 1219, 
1220, 1225, 1227, 1231, 1234, 1235, 1241, 1247, 1248, 1249, 1250, 
1251, 1253, 1254, 1255, 1258, 1261, 1262, 1265, 1270, 1271, 1275, 
1276, 1289, 1290, 1298, 1304, 1310, 1311, 1318, 1319, 1334, 1335, 
1336, 1350, 1351, 1357, 1365, 1368, 1371, 1374, 1376, 1385, 1402, 
1409, 1411, 1423, 1424, 1429, 1430, 1443, 1444, 1445, 1448, 1461, 
1462, 1467, 1481, 1484, 1494, 1497, 1498, 1502, 1513, 1516, 1517, 
1522, 1524, 1544, 1557, 1559, 1562, 1563, 1576, 1577, 1583, 1590, 
1597, 1613, 1627, 1629, 1632, 1633, 1634, 1635, 1636, 1637, 1638, 
1647, 1651, 1652, 1654, 1655, 1658, 1659, 1660, 1676, 1695, 1701, 
1727, 1761, 1796, 1841, 1872, 1884

Madison Foods and Madison College (Madison, Tennessee). 
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was 
Acquired by Worthington Foods in Aug. 1964 801

Maggi (Kempthal / Kemptal, Switzerland) 107, 316, 463, 903

Maize. See Corn / Maize

Malnutrition, hunger, famine, and food shortages. See Hunger, 
Malnutrition, Famine, Food Shortages, and Mortality

Mame-maki. See Roasted / Parched Soybeans (Irimame)

Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Manchuria. See Asia, East–Manchuria

Manna Natural Foods (Amsterdam, The Netherlands). Named 
Stichting Natuurvoeding Amsterdam until 1982. Absorbed by 
Akwarius Almere in 1987 1218, 1258, 1462, 1467

Map / Maps 24, 894, 987, 1022, 1109, 1133, 1656

Margarine 466, 801, 1472, 1641, 1742

Margarine Made with Soy 363, 467, 755

Market statistics. See the specifi c product concerned, e.g. Tofu 
Industry and Market Statistics
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Market studies. See Industry and Market Analyses

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing 
of

Massachusetts. See United States–States–Massachusetts

Mauritius. See Africa–Mauritius (Ile Maurice)

Meal or cake, soybean. See Soybean Meal

Meals for Millions Foundation (Los Angeles, California), Multi-
Purpose Food (MPF), and Freedom from Hunger 801

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 1175

Meat Alternatives–Commercial Products (Meatlike Meatless Meat, 
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 1318

Meat alternatives companies. See Tofurky Company (Hood River, 
Oregon. Maker of Tofurky and Tempeh)

Meat Alternatives–Documents About (Meatlike Meatless Meat, 
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 879, 
1187, 1376, 1462

Meat Alternatives–General and Other Meatless Meatlike Products. 
See Also Meat Extenders 25, 64, 463

Meat Alternatives–Gluten-Based (Incuding Seitan, Mianjin / Mian 
Jin or Mienchin / Mien Chin) 28, 981

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, 
and Other Pork-related Products. See also Meatless Sausages 1026, 
1175, 1500

Meat Alternatives–Meatless Burgers and Patties. See Also Meat 
Extenders 801, 1006, 1022, 1035, 1058, 1060, 1065, 1122, 1218, 
1293, 1314, 1329, 1371, 1394, 1467, 1591

Meat Alternatives–Meatless Chicken, Goose, Duck, and Related 
Poultry Products. See also Meatless Turkey 1026, 1175, 1690

Meat Alternatives–Meatless Fish, Shellfi sh, and Other Seafood-like 
Products 28, 1026, 1175

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot 
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.). 
See Also Meat Extenders 28, 1026, 1327, 1524, 1583, 1591, 1701

Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki 
and Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 95, 103, 
894, 1006, 1035, 1058, 1060, 1065, 1141, 1218, 1329, 1394, 1508, 
1641, 1678

Meat Alternatives (Traditional Asian)–Made from Yuba (Such as 
Buddha’s Chicken, Buddha’s Ham, or Buddha’s Duck) 1026

Meat Products Extended with Soy Protein, or Meat Extenders 
(Marketed as Such) 879, 1394

Media, Popular Articles on Soyfoods in the USA, Canada, or 
Related to North Americans in Asia 961, 1014, 1020, 1024, 1068, 
1126, 1142, 1157, 1189, 1221, 1229, 1234, 1401

Medical aspects of soybeans. See Cancer or Tumor Causing / 
Promoting Substances in Soybeans or, Diabetes and Diabetic Diets, 
Kidney / Renal Function

Medical aspects of vegetarian diets. See Vegetarian Diets–Medical 
Aspects

Medical / Medicinal-Therapeutic Uses / Effects / Aspects (General) 
56, 470, 583, 755, 1374

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) 1215, 1385

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 1587

Mexican-style recipes, soyfoods used in. See Latin America, Central 
America–Mexico

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 1301

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) 
1029, 1122

Microbiological Problems (Food Spoilage, Sanitation, and 
Contamination). See also: Nutrition–Toxins and Toxicity in Foods 
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents 
884, 1324, 1375, 1436, 1490

Microbiology and Bacteriology–History of Early Discoveries 229, 
359, 434, 1391, 1542, 1554, 1569
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Microbiology and fermentation. See Fermented Soyfoods and Their 
Fermentation

Microscopic analysis and microscopy. See Soybean–Morphology, 
Structure, and Anatomy of the Plant and Its Seeds as Determined by 
Microscopy or Microscopic Examination

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 
463, 1318, 1439, 1489, 1544, 1552, 1564, 1641, 1742, 1791

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) 1582

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) 713, 801

Minerals. See Calcium Availability, Absorption, and Content of Soy

Minerals (General) 801, 930, 1035, 1060

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, early non-soy paste made with meat and fi sh in China or 
Japan. See Jiang–Early Non-Soy

Miso–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 39, 46, 50, 51, 53, 74, 79, 106, 409, 554, 581, 
595, 710, 730, 770, 819, 938, 1043, 1044, 1048, 1049, 1453, 1727

Miso, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 1009, 1013, 1043, 1044, 1094, 1155, 
1187, 1198, 1253, 1269, 1446, 1447, 1653, 1684, 1727, 1845

Miso–Imports, Exports, International Trade 432, 482, 486, 597, 
608, 796, 948, 968, 997, 1022, 1023, 1043, 1044, 1045, 1048, 1069, 
1101, 1181, 1219, 1262, 1275, 1441, 1462, 1467, 1478, 1494, 1727

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented 
Soybean Paste

Miso, Indonesian-Style–Etymology of This Term and Its Cognates / 

Relatives in Various Languages 257, 1122, 1392

Miso Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 106, 199, 409, 463, 554, 725, 819, 984, 1079, 
1091, 1159, 1177, 1179, 1214, 1423, 1468, 1513, 1615

Miso Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1043, 1044, 1048, 1055, 1123, 1142, 1159, 
1227, 1265, 1273, 1411, 1423, 1429, 1430, 1478, 1513, 1577, 1597, 
1615, 1632, 1633, 1634, 1635, 1652, 1653, 1727, 1866, 1870

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]) 23, 24, 26, 27, 33, 
39, 42, 45, 46, 48, 50, 51, 53, 57, 59, 61, 62, 63, 64, 69, 73, 74, 75, 
78, 79, 80, 86, 89, 92, 95, 96, 98, 99, 101, 102, 103, 104, 105, 106, 
107, 110, 161, 162, 163, 199, 200, 201, 205, 214, 220, 225, 226, 
227, 229, 246, 248, 255, 265, 270, 272, 277, 279, 290, 293, 303, 
316, 317, 332, 343, 344, 353, 359, 360, 376, 381, 391, 406, 409, 
422, 427, 432, 439, 458, 459, 463, 464, 466, 474, 475, 476, 482, 
483, 484, 486, 493, 494, 500, 502, 506, 515, 517, 518, 521, 524, 
527, 528, 533, 543, 547, 548, 549, 554, 555, 556, 560, 570, 573, 
574, 575, 579, 581, 582, 583, 587, 589, 591, 593, 595, 597, 605, 
606, 608, 609, 611, 616, 618, 622, 623, 624, 625, 626, 627, 632, 
633, 636, 637, 640, 645, 650, 652, 654, 659, 660, 661, 662, 663, 
665, 675, 676, 683, 685, 686, 688, 689, 691, 692, 695, 698, 702, 
704, 705, 707, 710, 712, 713, 714, 715, 720, 721, 722, 725, 726, 
730, 733, 734, 736, 740, 744, 745, 746, 754, 755, 770, 781, 796, 
798, 813, 819, 822, 827, 829, 832, 835, 836, 837, 840, 844, 847, 
851, 852, 854, 856, 857, 861, 862, 868, 875, 876, 879, 882, 883, 
884, 886, 889, 894, 895, 896, 898, 905, 907, 908, 909, 912, 913, 
918, 921, 922, 924, 935, 942, 943, 945, 946, 947, 948, 951, 956, 
960, 961, 963, 964, 968, 969, 970, 971, 972, 981, 982, 984, 985, 
987, 989, 991, 992, 993, 997, 998, 999, 1002, 1005, 1006, 1007, 
1008, 1009, 1010, 1011, 1013, 1014, 1017, 1019, 1020, 1022, 1023, 
1024, 1025, 1032, 1033, 1034, 1035, 1039, 1040, 1041, 1042, 1043, 
1044, 1045, 1046, 1047, 1048, 1050, 1051, 1052, 1055, 1056, 1057, 
1058, 1059, 1060, 1061, 1063, 1064, 1065, 1067, 1068, 1069, 1071, 
1074, 1075, 1079, 1083, 1086, 1088, 1092, 1094, 1095, 1100, 1101, 
1102, 1104, 1105, 1106, 1107, 1108, 1109, 1111, 1112, 1113, 1115, 
1117, 1118, 1119, 1120, 1123, 1125, 1126, 1127, 1133, 1135, 1137, 
1138, 1139, 1140, 1142, 1143, 1146, 1149, 1150, 1152, 1153, 1155, 
1156, 1157, 1158, 1159, 1160, 1162, 1163, 1165, 1166, 1171, 1172, 
1174, 1175, 1177, 1180, 1181, 1184, 1185, 1187, 1189, 1194, 1196, 
1198, 1199, 1210, 1212, 1214, 1215, 1217, 1218, 1219, 1220, 1223, 
1224, 1225, 1227, 1229, 1230, 1231, 1232, 1233, 1234, 1235, 1238, 
1239, 1240, 1241, 1243, 1244, 1245, 1246, 1247, 1248, 1249, 1250, 
1251, 1252, 1253, 1254, 1255, 1256, 1257, 1258, 1262, 1263, 1264, 
1265, 1266, 1269, 1270, 1271, 1272, 1273, 1275, 1276, 1278, 1279, 
1280, 1281, 1282, 1286, 1287, 1289, 1290, 1293, 1294, 1295, 1296, 
1304, 1305, 1306, 1307, 1308, 1311, 1314, 1319, 1321, 1322, 1323, 
1324, 1326, 1327, 1328, 1329, 1330, 1331, 1333, 1334, 1335, 1337, 
1339, 1340, 1350, 1351, 1354, 1357, 1358, 1359, 1362, 1365, 1366, 
1367, 1368, 1369, 1370, 1372, 1373, 1374, 1376, 1378, 1381, 1384, 
1386, 1387, 1392, 1395, 1399, 1400, 1401, 1408, 1409, 1411, 1412, 
1413, 1421, 1423, 1424, 1427, 1428, 1429, 1430, 1432, 1433, 1434, 
1435, 1438, 1440, 1441, 1444, 1445, 1446, 1447, 1452, 1462, 1463, 
1464, 1465, 1466, 1467, 1468, 1470, 1472, 1474, 1477, 1478, 1479, 
1481, 1486, 1487, 1489, 1490, 1492, 1494, 1495, 1497, 1498, 1499, 
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1502, 1503, 1505, 1506, 1507, 1508, 1509, 1510, 1512, 1513, 1516, 
1517, 1519, 1521, 1522, 1524, 1533, 1534, 1544, 1545, 1555, 1559, 
1571, 1576, 1577, 1578, 1579, 1581, 1583, 1587, 1591, 1593, 1594, 
1597, 1599, 1600, 1609, 1613, 1615, 1616, 1618, 1620, 1622, 1624, 
1627, 1628, 1630, 1632, 1633, 1634, 1635, 1636, 1637, 1638, 1640, 
1641, 1643, 1647, 1648, 1650, 1651, 1654, 1655, 1656, 1658, 1659, 
1660, 1661, 1662, 1663, 1665, 1667, 1673, 1674, 1675, 1676, 1677, 
1678, 1679, 1680, 1684, 1686, 1687, 1693, 1695, 1700, 1701, 1702, 
1703, 1707, 1709, 1710, 1716, 1719, 1720, 1722, 1726, 1727, 1733, 
1734, 1740, 1742, 1751, 1754, 1756, 1757, 1758, 1761, 1762, 1763, 
1764, 1765, 1773, 1786, 1787, 1791, 1796, 1800, 1807, 1811, 1813, 
1817, 1818, 1819, 1826, 1827, 1829, 1833, 1834, 1840, 1841, 1844, 
1845, 1846, 1848, 1850, 1851, 1853, 1856, 1857, 1858, 1862, 1863, 
1866, 1867, 1868, 1871, 1872, 1877, 1880, 1884

Miso, Korean-Style–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 592, 716, 1073, 1091, 1363, 1640

Miso–Marketing of 1219, 1335, 1409

Miso, Non-Soy Relatives (Such as Modern Chickpea Miso, Oat 
Miso, Etc.) 1043, 1044, 1048, 1187, 1223, 1269, 1357, 1473, 1495, 
1498, 1513, 1630, 1635, 1680, 1684, 1727, 1818, 1867, 1868

Miso Production–How to Make Miso on a Commercial Scale 705, 
971, 1010, 1043, 1044, 1071, 1143, 1146, 1149, 1153, 1155, 1187, 
1194, 1234, 1265, 1269, 1447, 1633, 1652, 1659, 1684, 1727, 1735

Miso products companies (USA). See Wizard’s Cauldron, Ltd. 
(Cedar Grove, North Carolina)

Miso Soup–Mainly Japanese 39, 42, 44, 48, 91, 102, 106, 246, 293, 
344, 370, 615, 624, 627, 695, 788, 879, 894, 951, 963, 968, 971, 
981, 997, 1002, 1006, 1011, 1020, 1022, 1043, 1044, 1046, 1050, 
1051, 1058, 1096, 1135, 1141, 1156, 1162, 1181, 1187, 1210, 1229, 
1231, 1249, 1293, 1351, 1365, 1441, 1467, 1468, 1498, 1499, 1504, 
1505, 1506, 1513, 1544, 1615, 1636, 1640, 1648, 1691, 1703, 1722, 
1791, 1853, 1859, 1872, 1884

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented 
Soybean Paste

Miso, soybean–Korean-style. See Jang–Korean-Style Fermented 
Soybean Paste including Doenjang

Miso, Used as an Ingredient in Commercial Products 1818

Missouri. See United States–States–Missouri

Mitoku–Natural Foods Exporter and Distributor (Tokyo, Japan) 
969, 1039, 1045, 1064, 1068, 1069, 1088, 1152, 1196, 1217, 1261, 
1288, 1298, 1319, 1423, 1430, 1440, 1461, 1484, 1494, 1513, 1632, 
1633, 1634, 1638, 1652, 1654, 1655, 1659, 1761, 1810

Miyako Oriental Foods (Baldwin Park, California) 486, 1046, 1055, 
1064, 1092, 1094, 1101, 1102, 1103, 1105, 1190, 1257, 1260, 1274, 
1326, 1336, 1370, 1406, 1417, 1423, 1427, 1430, 1478, 1481, 1513, 
1631, 1638, 1663, 1761, 1866, 1871, 1884

Mizono family. See Azumaya, Inc. (San Francisco, California)

Mochi. See Rice-Based Foods–Mochi

Moldavia. See Europe, Eastern–Moldova

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 1422, 
1542, 1628, 1661

Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance, 
California, and Tokyo, Japan) 1104, 1427

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) 527, 
589, 591, 592, 596, 597, 601, 609, 801

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse 
Expedition to East Asia (1929-1931)

Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled

MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid) 
581, 713, 801, 844, 877, 895, 1441

Mucuna pruriens. See Velvet Bean

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 8, 20, 28, 35, 
36, 75, 266, 280, 471, 687, 692, 713, 802, 987, 1122, 1175, 1289, 
1293, 1303, 1363, 1508, 1509, 1641, 1644, 1646, 1688, 1689, 1742

Muramoto, Noboru–His Life and Work with Macrobiotics, 
Organizations He Founded, and Commercial Products He Made or 
Inspired 1052, 1116, 1123, 1171, 1232, 1276, 1281, 1306, 1307, 
1357, 1374, 1411, 1446, 1637, 1638, 1695

Mushroom ketchup. See Ketchup, Mushroom (Mushroom Ketchup, 
Western-Style)

Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka, 
Japan) 969, 1045, 1068, 1069, 1462, 1467, 1652, 1655

Mycorrhiza. See Soybean–Physiology–Mycorrhiza / Mycorrhizal 
Relations

Myths of soybean history–debunking / dispelling. See History of the 
Soybean–Myths and Early Errors Concerning Its History
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Names for soybeans–Fanciful. See Soybean Terminology and 
Nomenclature–Fanciful Terms and Names

Nashville Agricultural and Normal Institute (NANI). See Madison 
Foods and Madison College

Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of 
Vitasoy Since Aug. 1990 1104, 1424, 1430, 1761

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 685, 706, 712, 713, 715, 
716, 749, 754, 757, 819, 820, 844, 856, 878, 879, 889, 890, 905, 
912, 932, 935, 942, 949, 985, 1029, 1057, 1138, 1140, 1158, 1160, 
1184, 1206, 1216, 1243, 1245, 1270, 1282, 1301, 1313, 1321, 1322, 
1323, 1324, 1391, 1392, 1431, 1474, 1477, 1483, 1490, 1503, 1599, 
1765, 1884

National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken, 
Japan) 723, 724, 725, 735, 736, 737, 745, 746, 760, 761, 762, 763, 
836, 837, 849, 850, 851, 861, 862, 870, 871, 872, 873, 874, 875, 
876, 879, 883, 884, 885, 886, 899, 900, 901, 902, 921, 924, 926, 
927, 928, 929, 931, 936, 942, 946, 956, 957, 965, 966, 967, 970, 
984, 991, 992, 993, 1018, 1025, 1030, 1031, 1033, 1034, 1036, 
1037, 1063, 1070, 1112, 1132, 1183, 1186, 1213, 1390, 1490

Natto, Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black 
Soybeans–from Japan

Natto–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 39, 44, 59, 220, 257, 624, 942, 986, 1030, 1031, 
1037, 1049, 1070, 1091, 1172, 1363, 1721, 1762

Natto from Nepal. See Kinema

Natto from Thailand. See Thua-nao

Natto, Hamana. See Hamanatto Fermented Black Soybeans–from 
Japan

Natto, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand 1030, 1031, 1845

Natto Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 942, 1177, 1476, 1721

Natto, Korean-Style. Etymology of This Term and Its Cognates / 
Relatives in Various Languages 986, 1049, 1091, 1363

Natto, Korean-Style (sometimes salted)–Chongkukjang / 
Chungkookjang / Chungkook-Jang / Chung Kook Jang / Chungkuk 
Jang / Chung Kuk Jang / Chungkukjang / Ch’onggukchang / 
Cheonggukjang / Cheonggookjang / Joenkukjang / Chunggugjang 
978, 979, 986, 996, 1049, 1050, 1091, 1191, 1203, 1222, 1285, 
1316, 1317, 1363, 1384, 1616, 1692, 1735, 1753, 1762, 1817, 1834, 
1835, 1837, 1850, 1855, 1858, 1881

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 1384, 1721, 1762

Natto Production–How to Make Natto on a Commercial Scale 624, 
942, 1072

Natto–Soybean Dawadawa (From West Africa). Also called Dawa-
dawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala / 
Soumbara / Sumbala, or Tonou 889, 945, 1295, 1643, 1721

Natto (Whole Soybeans Fermented with Bacillus natto) 27, 39, 44, 
45, 59, 61, 62, 95, 101, 103, 220, 225, 226, 229, 246, 257, 277, 316, 
359, 363, 427, 458, 463, 464, 466, 467, 528, 530, 535, 538, 539, 
542, 546, 564, 573, 581, 583, 614, 615, 623, 624, 627, 652, 665, 
683, 692, 693, 698, 721, 726, 755, 756, 788, 792, 813, 819, 820, 
821, 836, 844, 847, 876, 881, 889, 894, 906, 912, 921, 935, 942, 
945, 964, 965, 966, 967, 972, 985, 986, 987, 989, 996, 998, 1011, 
1030, 1031, 1033, 1034, 1035, 1037, 1043, 1044, 1048, 1049, 1058, 
1060, 1065, 1070, 1072, 1091, 1095, 1101, 1106, 1107, 1108, 1111, 
1115, 1124, 1131, 1139, 1141, 1158, 1162, 1172, 1174, 1177, 1183, 
1185, 1187, 1191, 1210, 1218, 1222, 1232, 1239, 1241, 1243, 1245, 
1249, 1256, 1258, 1264, 1267, 1269, 1270, 1276, 1282, 1285, 1286, 
1295, 1301, 1316, 1319, 1321, 1328, 1329, 1337, 1339, 1345, 1347, 
1348, 1358, 1363, 1368, 1373, 1374, 1376, 1380, 1384, 1390, 1391, 
1392, 1400, 1413, 1427, 1472, 1473, 1474, 1476, 1477, 1486, 1497, 
1501, 1502, 1504, 1509, 1510, 1512, 1519, 1522, 1523, 1524, 1532, 
1533, 1545, 1578, 1579, 1583, 1587, 1594, 1595, 1599, 1609, 1616, 
1622, 1624, 1627, 1628, 1640, 1641, 1643, 1651, 1673, 1675, 1677, 
1678, 1684, 1687, 1701, 1710, 1716, 1719, 1720, 1721, 1727, 1735, 
1739, 1742, 1753, 1754, 1758, 1762, 1773, 1782, 1785, 1786, 1787, 
1791, 1805, 1807, 1813, 1817, 1833, 1835, 1837, 1845, 1848, 1850, 
1851, 1855, 1857, 1858, 1872, 1881

Natto, Yukiwari. Made in Japan by Mixing Itohiki Natto with Rice 
Koji and Salt, then Aging the Mixture 1030, 1031, 1035, 1037, 
1070, 1072, 1107, 1111, 1115, 1264, 1267, 1329, 1347, 1390, 1413, 
1594, 1721, 1857

Nattokinase, a Strong Fibrinolytic Enzyme from Natto (Whole 
Soybeans Fermented with Bacillus natto) 1735

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 1400

Natural Food Stores / Shops (mostly USA)–Early (1877 to 1970s) 
1022

Natural Foods Distributors and Master Distributors (USA). See 
Arrowhead Mills (Hereford, Deaf Smith County, Texas), Eden 
Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969, Erewhon 
(Boston, Massachusetts), Erewhon–Los Angeles / West, Food 
for Life (Illinois), Great Eastern Sun and Macrobiotic Wholesale 
Co. (North Carolina), Janus Natural Foods (Seattle, Washington), 
Laurelbrook Natural Foods (Bel Air, Maryland), Stow Mills, 
Inc. (Brattleboro, Vermont) Lama Trading Co., Tree of Life (St. 
Augustine, Florida), United Natural Foods, Inc. (UNFI), Well 
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(The), Pure & Simple, and New Age Distributing Co. (San Jose, 
California), Westbrae Natural Foods, Inc. (Berkeley, California)

Natural Foods Distributors or Master Distributors in the USA–
General and Other Smaller Companies: Cliffrose, Shadowfax 1274

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) 968, 969, 997, 1003, 1008, 1104, 1137, 1181, 
1376, 1494, 1544, 1703

Natural / Health Foods Industry and Market–Statistics, Trends, and 
Analyses 1159

Natural / Vegetarian Food Products Companies. See American 
Natural Snacks, Boca Burger, Fantastic Foods, Gardenburger

Nauru. See Oceania

Near East. See Asia, Middle East

Nematodes–Disease Control (Nematodes). Early Called Eelworms 
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot or 
Root-Gall 1737

Nestlé (Nestle–The World’s Biggest Food Group) 1551, 1585

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 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

Nigeria. See Africa–Nigeria

Nisshin Oil Mills, Ltd. (Tokyo, Japan) 573

Nitragin Inoculant and The Nitragin Company 464, 801

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by 
Rhizobium Bacteria 161, 229, 359, 464, 483, 652, 692, 702, 801, 
1138

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation–
Etymology of Related Terms and Their Cognates 359

Nitrogen Fixing Cultures / Inoculants (Commercial and 
Noncommercial from government), of Rhizobium Bacteria for 
Soybeans (Culture / Inoculant / Inoculum / Inocula) 464, 801

Noblee & Thoerl GmbH (Hamburg, Germany) 463, 464

Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and 
Nodulation by Rhizobium Bacteria

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

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

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)

Northern Soy, Inc. (Rochester, New York) 1104

Nuclear Power, Weapons, War, Fallout, or Radioactivity Worldwide 
1030, 1031

Nut Butters, Non-Soy. Including Butter Made from Nuts or Seeds, 
Such as Brazil Nuts, Cashews, Coconuts, Filberts, Hazelnuts, 
Hickory Nuts, Hemp Seeds, Macadamia Nuts, Pecans, Pignolias, 
Pine Nuts, Pistachios, Pumpkin Seeds, Sunfl ower Seeds, Walnuts, 
etc. See also: Almond Butter (from 1373), Peanut Butter (from 
1896), Sesame Butter, Soynut Butter 1045

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, Chemical / Nutritional Composition or Analysis, 
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, Lactose Intolerance, Lipid and Fatty Acid Composition 
of Soy, Microbiological Problems (Food Spoilage, Sanitation, 
and Contamination), Minerals (General), Protein Quality, Protein 
Quality, and Supplementation, Protein Resources and Shortages, 
and the “World Protein Crisis / Gap / Problem” of 1950-1979, 
Toxins and Toxicity in Foods and Feeds, Toxins and Toxicity in 
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Foods and Feeds–Bongkrek Poisoning, Toxins and Toxicity in 
Foods and Feeds–General, 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 624, 801, 1020, 1030, 1031, 1288

Nutrition–Allergens, Allergy / Allergies, and Allergic Reactions 
Caused by Soy 1095, 1851

Nutrition–Biologically active phytochemicals. See Antioxidants, 
Phytic Acid, Phytates, and Phytin, Saponins, Trypsin / Protease / 
Proteinase Growth Inhibitors

Nutrition–Biologically active substances. See Antinutritional 
Factors (General), Goitrogens and Thyroid Function, 
Hemagglutinins (Lectins or Soyin)

Nutrition–Carbohydrates. See Oligosaccharides, Starch

Nutrition et Nature (Revel near Toulouse, France). Founded in June 
1982 as SOY (Cerny, France). Named Nutrition et Soja, Div. of 
Nutrition et Santé from 1 Aug. 1994 until 1 Jan. 2011 1218, 1258

Nutrition (General) 220, 316, 687, 713, 1035, 1043, 1044, 1048, 
1060, 1122, 1155, 1187, 1191, 1269, 1270, 1353, 1373, 1390, 1401, 
1447, 1683, 1684, 1727, 1751, 1758, 1775

Nutrition–Lipids. See 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, Diabetes and Diabetic Diets, Kidney / Renal Function, 
Medical / Medicinal-Therapeutic Uses / Aspects (General)

Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese 
Medicine, Traditional

Nutrition–Minerals. See Calcium Availability, Absorption, and 
Content of Soy

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 508, 509, 
511, 512, 513, 740, 766

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) 74, 77, 85, 363, 471, 596, 665, 1109, 
1122, 1214, 1442, 1482

Oceania–Fiji 1214

Oceania (General, Also Called Australasia, or Australia and Islands 
of the Pacifi c / Pacifi c Islands) 483

Oceania–Guam 1214

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain country in Oceania 471

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain country 
in Oceania 471

Oceania–Kiribati (Gilbert Islands until 1979) 1214

Oceania–Nauru (Naoero; Named Pleasant Island from 1798 to 
1888) 1214

Oceania–New Zealand–Including Stewart Island, Chatham Islands, 
Snares Islands, Bounty Islands, and Tokelau (formerly Union 
Islands) 1214, 1494, 1638

Oceania–Other Pacifi c Islands, Including American Samoa, Cook 
Islands (NZ), Niue (NZ), Northern Mariana Islands (U.S., Including 
Saipan, Tinian, Rota). And Large Pacifi c Island Groups–Melanesia, 
Micronesia, Polynesia 1214

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) 1214

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) 1214

Oceania–Samoa (Formerly Western Samoa; German Samoa until 
1914) 1214

Oceania–Solomon Islands (British Solomon Islands Protectorate 
until July 1978) 1214

Oceania–Tonga, Kingdom of 1214

Oceania–Tuvalu (The Ellice Islands part of the Gilbert and Ellice 
Islands Colony before 1976) 1214

Oceania–Vanuatu, Republic of (Named New Hebrides until 1980) 
1214

Off fl avors. See Flavor Taste Problems
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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)

Ohsawa, George and Lima–Their Life and Work with Macrobiotics 
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 963, 968, 997, 
1008, 1023, 1042, 1157, 1180, 1181, 1219, 1220, 1225, 1248, 1261, 
1270, 1276, 1290, 1311, 1319, 1334, 1350, 1365, 1368, 1385, 1423, 
1445, 1461, 1484, 1559, 1658

Oil, soy. See Soy Oil

Oil, soy, constants. See Soy Oil Constants

Oil, soy–industrial uses of. See Industrial Uses of Soy Oil

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 Industrial Uses of 
Soy Oil, Linoleum, Floor Coverings, Oilcloth, and Waterproof 
Goods, Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)

Oil, soy–industrial uses of, as a non-drying oil. See Illumination or 
Lighting by Burning Soy Oil in Wicked Oil Lamps Like Kerosene, 
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

Okara tempeh. See Tempeh, Okara

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since 
1972) 55, 269, 430, 659, 662, 1034, 1035, 1077, 1080, 1161, 1197, 
1236, 1259, 1283, 1300, 1309, 1329, 1341, 1342, 1355, 1383, 1480, 
1512, 1520, 1529, 1553, 1565, 1573, 1584, 1588, 1614, 1619, 1768, 
1776, 1777, 1778, 1814

Oligosaccharides (The Complex Sugars Raffi nose, Stachyose, and 
Verbascose) 904, 1122, 1252, 1410, 1593, 1661, 1734

Olive Oil 89

Olive / Olives (Olea europea). See also Olive Oil 921, 1045

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

Organic Farming and Gardening (General; Part of Natural Foods 
Movement). See also: Organic Soybean Production (Commercial). 
See also: Soybean Production: Organically Grown Soybeans or 
Soybean Products in Commercial Food Products 1379, 1462

Organic Soybean Production (Commercial). See also: Soybean 

Production: Organically Grown Soybeans or Soybean Products in 
Commercial Food Products 1068, 1400, 1429, 1467, 1658

Organically Grown Soybeans or Organic Soybean Products in 
Commercial Food Products 1117, 1263, 1371, 1385, 1395, 1452, 
1499

Organoleptic evaluation. See Taste Panel, Taste Test Results, or 
Sensory / Organoleptic Evaluation

Oriental Show-You Company. Purchased in 1963 by Beatrice / La 
Choy 1303, 1617, 1718

Origin, Evolution, Domestication, and Dissemination of Soybeans 
(General) 50, 51, 471, 896, 1091, 1131, 1292

Oyster ketchup. See Ketchup, Oyster (Oyster Ketchup, Western-
Style)

Pacifi c Foods of Oregon, Inc. (Tualatin, Oregon) 1535, 1596

Pacifi c Islands. See Oceania

Packaging Innovations and Problems 879, 1190, 1417

Paints (Especially Water-Based Latex Paints)–Industrial Uses of 
Soy Proteins 398, 501, 522, 819

Paints, Varnishes, Enamels, Lacquers, and Other Protective / 
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 
363, 755

Pakistan. See Asia, South–Pakistan

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy 
Proteins 367, 398, 819

Papua New Guinea. See Oceania–Papua New Guinea

Paste, Sweet Black Soybean. See Sweet Black Soybean Paste (Non-
Fermented)

Patents 132, 133, 134, 137, 145, 178, 179, 180, 181, 182, 183, 184, 
185, 186, 187, 223, 295, 297, 298, 324, 330, 364, 365, 368, 400, 
401, 402, 403, 404, 443, 453, 454, 468, 478, 479, 497, 498, 505, 
515, 536, 563, 568, 578, 600, 793, 821, 1067, 1228, 1272, 1403, 
1419, 1439

Patents–References to a Patent in Non-Patent Documents 248, 351, 
376, 412, 463, 481, 573, 649, 653, 682, 708, 832, 840, 898, 1106, 
1178, 1215, 1284, 1297, 1333, 1359, 1375, 1413, 1422, 1454, 1455, 
1456, 1457, 1503, 1526, 1527, 1528, 1542, 1549, 1551, 1557, 1558, 
1562, 1564, 1568, 1596, 1663, 1679, 1685, 1697

Patties, meatless. See Meat Alternatives (Traditional Asian), Meat 
Alternatives–Meatless Burgers and Patties

Peanut Butter 770, 801, 895, 1022, 1023, 1045, 1092, 1210, 1275, 
1369, 1524, 1583, 1629, 1701, 1811
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Peanut Meal or Cake (Defatted) 245, 264, 528, 529, 877

Peanut Milk 463

Peanut Oil 96, 1202, 1640

Peanut / Peanuts (Arachis hypogaea or A. hypogœa)–Also Called 
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground 
Pea, or Pindar Pea / Pindars 46, 74, 96, 99, 163, 245, 264, 314, 376, 
514, 528, 529, 531, 555, 614, 625, 716, 770, 801, 879, 895, 905, 
912, 1019, 1022, 1023, 1044, 1045, 1049, 1092, 1104, 1107, 1114, 
1122, 1200, 1210, 1275, 1276, 1284, 1293, 1306, 1307, 1369, 1472, 
1504, 1509, 1524, 1546, 1583, 1623, 1629, 1640, 1641, 1689, 1695, 
1701, 1742, 1811

Peanuts–Historical Documents Published before 1900 46, 74, 96, 
99, 163, 245

Pectins–Carbohydrates–Water-Soluble Dietary Fiber 1648

Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals

Pfi zer, Inc. Including DeKalb-Pfi zer Genetics (DeKalb, Illinois) 
from 1982 to 1990 1029, 1417

Phaseolus limensis or P. lunatus. See Lima Bean

Phenolic Compounds & Phenols 1095, 1393, 1540, 1605, 1624, 
1752

Philippines. See Asia, Southeast–Philippines

Photographs, Not About Soy, Published after 1923. See also 
Illustrations 584, 586, 743, 765, 1346, 1454, 1457, 1518, 1537, 
1538, 1549, 1550, 1679, 1685, 1697, 1706, 1713, 1723, 1737, 1738, 
1760, 1771, 1790, 1792, 1794, 1800, 1801, 1882

Photographs, Not About Soy, Published before 1924. See also 
Illustrations 21, 251, 263, 271, 285, 378, 382, 491, 492, 520

Photographs Published after 1923. See also Illustrations 587, 589, 
591, 592, 596, 597, 601, 609, 612, 624, 652, 676, 706, 716, 740, 
796, 801, 819, 820, 855, 878, 889, 897, 903, 923, 932, 935, 938, 
942, 943, 949, 950, 961, 963, 968, 982, 983, 984, 994, 995, 997, 
1019, 1022, 1044, 1045, 1069, 1072, 1081, 1096, 1109, 1113, 1118, 
1122, 1135, 1142, 1144, 1153, 1154, 1179, 1185, 1189, 1207, 1208, 
1219, 1221, 1224, 1226, 1227, 1229, 1230, 1231, 1234, 1241, 1258, 
1264, 1265, 1273, 1289, 1290, 1303, 1326, 1331, 1332, 1335, 1341, 
1342, 1351, 1354, 1363, 1364, 1365, 1369, 1370, 1374, 1382, 1398, 
1401, 1406, 1411, 1415, 1437, 1441, 1446, 1469, 1477, 1480, 1504, 
1505, 1506, 1510, 1514, 1521, 1524, 1542, 1546, 1556, 1566, 1572, 
1575, 1583, 1599, 1612, 1615, 1618, 1621, 1628, 1629, 1632, 1633, 
1634, 1635, 1637, 1638, 1641, 1644, 1646, 1651, 1659, 1665, 1667, 
1680, 1684, 1689, 1690, 1701, 1709, 1715, 1722, 1729, 1742, 1754, 
1756, 1759, 1783, 1791, 1796, 1798, 1819, 1827, 1881

Photographs Published before 1924. See also Illustrations 96, 292, 
316, 351, 360, 374, 410, 413, 418, 429, 432, 437, 463, 464, 480, 
483, 495, 496, 501, 514, 516, 522, 526, 527, 528, 529, 532, 1645

Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate 1160, 
1210, 1533

Phytochemicals in soybeans and soyfoods. See Cancer Preventing 
Substances in Soybeans and Soyfoods

Phytoestrogens (Estrogens in Plants, Especially in Soybeans and 
Soyfoods), Including Isofl avones (Including Genistein, Daidzein, 
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and 
Coumestans 1095, 1216, 1540, 1602, 1605, 1611, 1642, 1661, 1686, 
1736, 1752, 1762, 1850, 1851

Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.) 
Millspaugh. Formerly Cytisus cajan 1122

Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed 
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to 
Make Pork 11, 12, 40, 41, 292

Piima. See Soymilk, Fermented

Piper, Charles Vancouver (1867-1926, USDA) 527

Plant Industry, Bureau of. See United States Department of 
Agriculture (USDA)–Bureau of Plant Industry

Plasmids in Natto (Whole Soybeans Fermented with Bacillus natto) 
(Plasmid) 1476, 1721

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable 
Eating Utensils and Tableware–From Spoons to Plates, and 
Packaging Materials)–Industrial Uses of Soy Proteins 367, 1401, 
1542

Plums (salted / pickled), plum products, and the Japanese plum tree 
(Prunus mumé).. See Umeboshi

Population Growth (Human) and Related Problems (Including 
Poverty) Worldwide 1047

Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham, 
Chorizo and Other Pork-related Products

Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks, 
Chickens, or Turkeys, or Geese, Ducks, Pheasants, etc.

Poultry, meatless. See Meat Alternatives–- Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Poverty, world. See Population Growth (Human) and Related 
Problems (Including Poverty)

Price of Soy Sauce, Worcestershire Sauce, or Early So-Called 
Ketchup (Which Was Usually Indonesian Soy Sauce) 58, 109, 264, 
1008, 1022, 1092, 1225, 1275, 1307, 1319, 1350, 1467
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Price of Soybeans, Soybean Seeds, and Soybean Products–Except 
Sauces (Which See) 554, 597

Production of soybeans. See Soybean Production

Products, soy, commercial (mostly foods). See Commercial Soy 
Products–New Products

Protease inhibitors. See Trypsin / Protease
 Proteinase Growth Inhibitors

Protection of soybeans. See Insects–Pest Control. See also: 
Integrated Pest Management, Nematodes–Disease Control

Protection of soybeans from diseases. See Diseases of soybeans

Protein–Early and Basic Research 63, 74, 79, 82, 84, 85, 106, 226, 
228, 261, 891, 1316

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 583, 
624, 1033, 1035, 1053, 1054, 1122, 1240, 1313, 1580, 1692

Protein Quality–Etymology of These Terms and Their Cognates / 
Relatives in Various Languages 311

Protein Resources and Shortages, and the “World Protein Crisis / 
Gap / Problem” of 1950-1979 1043, 1044, 1048, 1187, 1727

Protein sources, alternative, from plants. See Amaranth, Azuki 
Bean, Chufa (Cyperus esculentus) or Earth Almonds, 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, 
Winged Bean

Protein supplementation / complementarity to increase protein 
quality. See Nutrition–Protein Quality

Psophocarpus tetragonolobus. See Winged Bean

Public Law 480 (Food for Peace Program. Formally–Agricultural 
Trade Development and Assistance Act of 1954) 868, 923

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.) 1318

Pueraria. See Kudzu or Kuzu

Pure & Simple. See Well (The), Pure & Simple

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 

Damage, etc.)

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 1502, 
1524, 1544, 1583, 1641, 1701, 1742

Quin’s Sauce / Quin Sauce (England; Soy Sauce Was Long a Major 
Ingredient) 56

Quong Hop & Co. (San Francisco, California) 1783

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 1104

Rapeseed Meal 74, 79

Rapeseed Oil 40, 41, 96, 280, 344, 573

Rapeseed, the Rape Plant (Brassica napus), or Colza. See also 
Canola 11, 40, 41, 79, 280, 344, 573

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 716, 1049, 1050, 1065, 1073, 1091, 1131, 1135, 
1242, 1264, 1315, 1363, 1364, 1380, 1384, 1392, 1415, 1508, 1523, 
1543, 1594, 1639, 1672, 1677, 1688, 1692, 1699, 1708, 1709, 1712, 
1740, 1759, 1763, 1823, 1824, 1825, 1829, 1830, 1831, 1832, 1834, 
1835, 1836, 1837, 1840, 1849, 1850, 1855, 1858, 1881

Reference Books and Other Reference Resources 91, 1011, 1459

Regulations or laws concerning foods (Use, processing, or 
labeling). See Kosher / Kashrus, Pareve / Parve / Parevine 
Regulations Products (Commercial)

Regulations or Laws Concerning Foods (Use, Processing, or 
Labeling), Especially Soyfoods and Food Uses of Soybeans 24, 
1436, 1441

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 877

Religious aspects of vegetarianism. See Vegetarianism–Religious 
Aspects

Republic of China (ROC). See Asia, East–Taiwan

Research & Development Centers. See Cornell University (Ithaca, 
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New York), and New York State Agric. Exp. Station, 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)

Resource Shortages (Including Water and Energy), Economic 
Growth, Pollution, and Appropriate Technology Worldwide 1047

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

Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or 
Vegan Restaurants

Reunion. See Africa–Reunion (Réunion is a Department of France)

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 648, 870, 932, 962, 963, 968, 981, 997, 1002, 
1022, 1027, 1030, 1031, 1045, 1068, 1069, 1092, 1093, 1103, 1116, 
1117, 1126, 1127, 1150, 1153, 1162, 1181, 1190, 1199, 1204, 1220, 
1225, 1234, 1249, 1263, 1279, 1288, 1311, 1327, 1334, 1374, 1376, 
1385, 1408, 1417, 1424, 1426, 1439, 1448, 1449, 1465, 1467, 1481, 
1487, 1494, 1498, 1506, 1507, 1535, 1559, 1562, 1576, 1598, 1615, 
1629, 1630, 1636, 1637, 1638, 1680, 1725, 1761, 1767, 1796, 1810, 
1819, 1883

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 4, 39, 59, 89, 1044, 
1103, 1204, 1205, 1241, 1289, 1367, 1489

Rice Milk Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1450, 1451, 1535, 1564, 1590, 1596

Rice Milk Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1450, 1451, 1535, 1557

Rice Milk (Non-Dairy)–Amazake, Homemade–How to Make at 
Home or on a Laboratory Scale, by Hand 981, 1002, 1094

Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the 
Traditional Way (Without Adding Commercial Enzymes). Also 

called Rice Milk or Rice Drink 4, 8, 39, 40, 41, 42, 59, 61, 62, 81, 
89, 95, 101, 246, 577, 614, 698, 726, 733, 788, 828, 831, 847, 906, 
920, 960, 963, 981, 1002, 1003, 1035, 1039, 1043, 1044, 1048, 
1060, 1064, 1093, 1094, 1103, 1104, 1105, 1116, 1124, 1128, 1130, 
1136, 1141, 1155, 1156, 1162, 1174, 1187, 1190, 1192, 1204, 1205, 
1224, 1232, 1241, 1261, 1274, 1275, 1288, 1289, 1302, 1314, 1319, 
1320, 1328, 1334, 1348, 1358, 1367, 1374, 1375, 1376, 1378, 1402, 
1408, 1414, 1416, 1417, 1421, 1423, 1424, 1426, 1427, 1443, 1447, 
1448, 1449, 1450, 1451, 1462, 1463, 1467, 1478, 1484, 1486, 1489, 
1497, 1498, 1502, 1510, 1511, 1516, 1517, 1519, 1524, 1526, 1534, 
1535, 1544, 1545, 1549, 1552, 1554, 1559, 1562, 1585, 1587, 1590, 
1594, 1595, 1598, 1601, 1607, 1608, 1627, 1629, 1633, 1638, 1651, 
1704, 1707, 1716, 1724, 1726, 1727, 1761, 1767, 1771, 1785, 1786, 
1787, 1788, 1791, 1796, 1809, 1810, 1819, 1827, 1844, 1845, 1851, 
1854, 1860, 1861, 1862, 1864, 1866, 1869, 1872, 1874, 1877, 1879

Rice Milk (Non-Dairy)–Made with Commercial Enzymes, or a 
Mixture of Commercial Enzymes and Rice Koji. See also Amazake 
1375, 1408, 1417, 1422, 1439, 1450, 1451, 1478, 1484, 1535, 1549, 
1557, 1562, 1563, 1564, 1585, 1590, 1596, 1631, 1649

Rice Milk (Non-Dairy / Nondairy) 1422, 1439, 1484, 1516, 1535, 
1557, 1562, 1563, 1564, 1590, 1596

Rice Milk Products–Ice Creams (Non-Dairy) 1320, 1336, 1340, 
1406, 1422, 1424, 1450, 1451, 1481, 1484, 1562, 1563

Rice Milk Products–Puddings, Custards, Pies, Pastries, and Cookies 
(Non-Dairy) 1002, 1003, 1116, 1204, 1205, 1318, 1376, 1450

Rice, Red Fermented. See Koji, Red Rice 28, 29, 30, 32, 34, 37, 43, 
52, 55, 78, 104, 197, 219, 260, 267, 280, 282, 318, 352, 471, 472, 
488, 489, 493, 534, 581, 590, 601, 613, 620, 700, 754, 770, 802, 
841, 867, 878, 889, 890, 895, 921, 922, 923, 934, 947, 949, 983, 
1026, 1027, 1032, 1047, 1077, 1078, 1095, 1107, 1114, 1118, 1140, 
1165, 1175, 1179, 1182, 1208, 1243, 1245, 1259, 1264, 1283, 1293, 
1301, 1309, 1332, 1341, 1342, 1349, 1386, 1387, 1392, 1431, 1472, 
1500, 1508, 1509, 1520, 1529, 1533, 1546, 1573, 1584, 1588, 1591, 
1594, 1603, 1612, 1614, 1620, 1623, 1664, 1669, 1670, 1671, 1677, 
1689, 1690, 1698, 1730, 1731, 1732, 1745, 1768, 1776, 1777, 1778, 
1784

Rice Syrup and Yinnies (Called Mizuamé or Amé in Japan) 79, 
82, 83, 84, 798, 906, 962, 968, 997, 1022, 1023, 1045, 1120, 1181, 
1225, 1261, 1311, 1336, 1340, 1376, 1402, 1422, 1424, 1449, 1481, 
1516, 1544, 1549, 1554, 1557, 1559, 1561, 1562, 1563, 1564, 1596

Rice Vermicelli, Including Lock-Soy 56

Rice wine. See Sake

Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous 
Rice {Mochigome}) 39, 74, 91, 162, 344, 894, 906, 963, 981, 1002, 
1011, 1030, 1031, 1044, 1091, 1103, 1116, 1122, 1124, 1135, 1141, 
1162, 1190, 1218, 1232, 1248, 1275, 1318, 1363, 1374, 1376, 1417, 
1502, 1509, 1516, 1524, 1544, 1576, 1583, 1627, 1640, 1651, 1701

Rice-Based Foods–Rice Cakes (Round Western-Style Cakes of 
Puffed Rice, About 4 Inches in Diameter and ½ Inch Thick) 962, 
968, 997, 1045, 1181, 1220, 1225, 1248, 1250, 1311, 1516, 1524, 
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1557, 1559, 1562, 1583, 1701, 1761, 1811

Roads or highways used to transport soybeans. See Transportation 
of Soybeans or Soy Products to Market by Roads or Highways

Roasted / Parched Soybeans (Irimame) Used in the Bean-Scattering 
(Mame-Maki) Ceremony at Setsubun (Lunar New Year) in Japan 
44, 101, 246, 1401

Roasted Soy Flour–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 59, 466, 1091

Roasted Soy Flour, Soy Coffee, or Soy Chocolate–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
942

Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat, 
Full-Fat) and Grits 4, 28, 44, 45, 59, 61, 62, 95, 101, 103, 246, 292, 
432, 466, 692, 819, 844, 894, 897, 906, 942, 945, 1022, 1023, 1030, 
1031, 1035, 1058, 1060, 1065, 1091, 1115, 1135, 1141, 1299, 1319, 
1329, 1508, 1628, 1640, 1678, 1688, 1702, 1759, 1762, 1813, 1814, 
1848, 1849

Roasted Whole Soy Flour (Kinako), Homemade–How to Make at 
Home or on a Laboratory Scale, by Hand 692

Roasted Whole Soy Flour / Powder in China–Dou-fen / Tou-fen 
(Roasted with Dry Heat, Full-Fat) 4, 1628

Roasted Whole Soy Flour / Powder in Korea–K’onggaru / K’ongaru 
/ Konggaru / Konggomul / Kong Ka Ru (Roasted with Dry Heat, 
Full-Fat) 1091, 1135, 1299, 1628, 1688, 1759, 1762, 1849

Roasted Whole Soy Flour / Powder or Grits in Indonesia–Bubuk 
Kedele / Bubuk Kedelai (Roasted with Dry Heat, Full-Fat) 1628

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 1104

Rouest, Léon (1872-1938). Soybean Pioneer in France 652

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 363, 463, 464

Russian Federation (Russia). See Europe, Eastern–Russian 
Federation

Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 463, 
573, 1723

Ryukyu Islands. See Okinawa

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) 4, 5, 7, 24, 27, 38, 39, 42, 55, 59, 61, 63, 67, 68, 70, 73, 74, 
76, 79, 82, 83, 84, 92, 93, 95, 99, 101, 105, 110, 129, 179, 199, 205, 
217, 224, 228, 248, 255, 256, 265, 280, 293, 294, 316, 337, 338, 
346, 358, 360, 362, 366, 373, 390, 408, 418, 434, 435, 481, 495, 
573, 597, 611, 645, 828, 832, 1029, 1136, 1189, 1294, 1528, 1693, 
1794

Samoa. See Oceania–Samoa

San Jirushi Corp., and San-J International (Kuwana, Japan; 
and Richmond, Virginia). Purchased in Nov. 2005 by Yamasa 
Corporation 1148, 1151, 1154, 1211, 1405, 1420, 1423, 1425, 1428, 
1440, 1460, 1718

Sanitation and spoilage of food. See Microbiological Problems 
(Food Spoilage, Sanitation, and Contamination)

Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming) 
1095, 1479, 1492

Sauce, Quin’s. See Quin’s Sauce / Quin Sauce

Sauce, soy nugget. See Fermented Black Soybean Extract

Sausages, meatless. See Meat Alternatives–Meatless Sausages

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 30, 
46, 51, 52, 64, 74, 79, 90, 91, 96, 98, 99, 103, 246, 614, 615, 624, 
788, 831, 867, 894, 906, 918, 967, 968, 981, 982, 997, 1022, 1023, 
1031, 1040, 1043, 1044, 1045, 1048, 1058, 1069, 1072, 1092, 1101, 
1104, 1107, 1111, 1122, 1125, 1135, 1141, 1144, 1152, 1162, 1168, 
1175, 1181, 1219, 1220, 1225, 1241, 1267, 1275, 1277, 1290, 1293, 
1311, 1328, 1344, 1350, 1363, 1365, 1376, 1382, 1390, 1420, 1462, 
1463, 1467, 1486, 1487, 1496, 1502, 1505, 1506, 1509, 1516, 1519, 
1522, 1523, 1524, 1543, 1544, 1545, 1549, 1576, 1583, 1587, 1615, 
1627, 1640, 1641, 1646, 1651, 1676, 1688, 1701, 1703, 1704, 1709, 
1716, 1727, 1742, 1761, 1767, 1807, 1809, 1844

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 Cleaning–Especially for Food or Seed Planting Uses 17, 18, 
19, 36, 367, 398, 819, 1473

Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum) 
for Various Specifi c Varieties. See also: Soybean Seeds of Different 
Colors 96, 716, 1648
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Seed Companies and Seedsmen, Early Soybean, Worldwide 
(Especially Before 1925) 75

Seed companies, soybean. See Funk Brothers Seed Co. 
(Bloomington, Illinois), Hartz (Jacob) Seed Co. (Stuttgart, 
Arkansas), Monsanto Co. (St. Louis, Missouri), Vilmorin-Andrieux 
& Co. (France)

Seed Quality of Soybeans–Condition, Grading, and Grades 
(Moisture, Foreign Material, Damage, etc.) 819

Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains 
in Grams, or Number of Seeds Per Pound or Per Kilogram, and 
Agronomic Signifi cance of Seed Weight 78, 106, 280, 716

Seedlings, soybean. See Green Vegetable Soybeans–Soybean 
Seedlings or Their Leaves Served as a Tender Vegetable. Called 
Doumiao in Chinese

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

Serbia. See Europe, Eastern–Serbia

Sesame Butter, Tahini / Tahina / Tahin, Sesame Halva / Halwa, 
or Sesame Paste 983, 1022, 1023, 1045, 1049, 1092, 1162, 1241, 
1327, 1487, 1509, 1524, 1544, 1583, 1629, 1640, 1641, 1676, 1689, 
1701, 1742

Sesame Meal or Cake (Defatted) 74, 79, 831

Sesame Oil 28, 40, 41, 43, 47, 96, 106, 201, 463, 867, 983, 1026, 
1092, 1135, 1181, 1225, 1290, 1293, 1363, 1376, 1472, 1504, 1509, 
1523, 1524, 1546, 1576, 1583, 1640, 1644, 1701, 1730, 1759

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 9, 11, 12, 27, 28, 40, 41, 43, 
44, 46, 47, 79, 91, 96, 99, 106, 162, 163, 201, 314, 463, 597, 614, 
624, 788, 831, 867, 879, 968, 981, 983, 997, 1008, 1014, 1022, 
1026, 1044, 1045, 1049, 1050, 1058, 1122, 1141, 1162, 1181, 1218, 
1225, 1241, 1275, 1284, 1293, 1363, 1376, 1426, 1506, 1509, 1523, 
1524, 1544, 1576, 1583, 1640, 1641, 1646, 1689, 1690, 1701, 1709, 
1742, 1759

Sesame / Sesamum / Benné or Benne / Gingelly or Gingili / Til or 
Teel–Etymology of These Terms and Their Cognates/Relatives in 
Various Languages 79

Sesamum indicum. See Sesame Seed

Setsubun. See Roasted / Parched Soybeans (Irimame)

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 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, Madison Foods and Madison College (Madison, 
Tennessee), Miller, Harry W. (M.D.) (1879-1977)

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.. 801

Shadowfax. See Natural Food Distributors and Master Distributors–
General and Other Smaller: Cliffrose, Shadowfax, etc.

Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc. 
Usually non-dairy 1204, 1374

Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or 
Soybean Cake or Meal as Feed to Make Wool or Mutton 353

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) 466, 1472, 1641, 1742

Showa Shoyu Brewing Co. (Glendale, Arizona). Maker of Marusho 
Shoyu. Founded by John Tadano in about 1942 1696, 1779

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 1430

Single cell proteins. See Microbial Proteins (Non-Photosynthetic)

Single Cell Proteins (Photosynthetic, Including Algae / Microalgae 
Such as Spirulina, Chlorella, and Scenedesmus) 1122, 1264, 1295, 
1542, 1544, 1551, 1594
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Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely 
called Chinese-Japanese War 1696

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 377, 1030

Smoked tofu. See Tofu, Smoked

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying 
Oil–Soap, Detergent 353, 363, 755, 877

Societe Soy (Saint-Chamond, France). See Soyfoods Companies 
(Europe)–Nutrition et Soja

Society for Acclimatization (Société d’Acclimatation, France) 58, 
65, 78

Solomon Islands. See Oceania–Solomon Islands

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Solvents. See Soybean Crushing–Solvents

Solvents–Hexane–Used Mainly for Soy Oil Extraction 936, 1460

Solvents, industrial. See Release or Curing Agents for Concrete or 
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or 
General Uses

Solvents Used for Extraction of the Oil from Soybeans: Benzene / 
Benzine / Benzol / Benzin (petrol, gasoline) 418, 501, 522

Solvents Used for Extraction of the Oil from Soybeans (General, 
Type of Solvent, Unspecifi ed, or Other). See also Ethanol, Hexane, 
and Trichloroethylene Solvents 89, 99, 353

Soup, miso. See Miso Soup

Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 1676, 
1707

South Africa. See Africa–South Africa

South America. See Latin America–South America

South America, soyfoods movement in. See Soyfoods Movement in 
South America

South Manchuria Railway and the South Manchuria Railway 
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 501, 522, 
594, 1215, 1814

South River Miso Co. (Conway, Massachusetts). Including Ohio 
Miso Co.. 1103, 1117, 1123, 1126, 1127, 1142, 1153, 1199, 1230, 

1233, 1249, 1263, 1265, 1279, 1286, 1411, 1423, 1441, 1446, 1498, 
1499, 1513, 1618, 1630, 1637, 1638, 1647, 1650, 1663, 1665, 1667, 
1680, 1884

Soy and Cancer Prevention; Cancer Preventing Substances in 
Soybeans and Soyfoods (Such as the Isofl avones Genistein and 
Daidzein) 1030, 1031, 1441, 1476, 1705, 1850

Soy Cheese–Fermented, Western Style, That Melts. May Contain 
Casein (Cow’s Milk Protein) 1818

Soy Cheese or Cheese Alternatives–General, Western Style, That 
Melts. Often Contains Casein (Cow’s Milk Protein) 945, 1595

Soy Cheesecake or Cream Pie, Usually Made with Tofu 1003, 1516

Soy Chocolate or Cocoa (Toasted Soy Flour) (Also includes use of 
non-roasted Soy Flour or Soymilk or Lecithin in Making Chocolate) 
463, 464, 467, 470, 652, 665

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted 
Soybeans 78, 102, 163, 352, 391, 463, 464, 466, 467, 470, 506, 652, 
665, 675, 687, 1210

Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 1003, 
1462, 1467, 1585

Soy fi ber. See Fiber

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of 
These Terms and Their Cognates / Relatives in Various Languages 
406, 483

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually 
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 56, 
103, 343, 352, 353, 363, 367, 398, 406, 432, 463, 464, 466, 467, 
483, 506, 526, 652, 675, 687, 692, 725, 726, 801, 812, 880, 891, 
894, 896, 945, 998, 1003, 1022, 1032, 1092, 1208, 1210, 1284, 
1360, 1363, 1433, 1462, 1467, 1472, 1512, 1524, 1583, 1701

Soy Flour Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 879

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.) 1729

Soy fl our, roasted. See Roasted soy fl our

Soy Flour, Textured (Including TVP, Textured Vegetable Protein) 
1115, 1502, 1813, 1869

Soy Flour–Whole or Full-fat 20, 38, 107, 391, 583, 879, 998, 1022, 
1069, 1122, 1210

Soy Flour, Whole or Full-fat–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 107

Soy ice cream companies (USA). See Tofutti Brands, Inc. 
(Cranford, New Jersey)
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Soy Ice Cream–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 466

Soy Ice Cream (General–Usually Non-Dairy) 466, 801, 945, 1269, 
1450, 1451, 1524, 1583, 1585, 1684, 1701

Soy Ice Cream–Non-Soy Non-Dairy Relatives (As Made from 
Amazake, Fruit Juices, Peanuts, Field Peas, etc.) 1320, 1336, 1340, 
1402, 1406, 1422, 1424, 1450, 1451, 1481, 1484, 1516, 1559, 1562, 
1563, 1761

Soy is NOT Mentioned in the Document 1, 13, 21, 60, 68, 70, 76, 
81, 82, 83, 87, 88, 93, 94, 97, 111, 112, 113, 114, 115, 116, 117, 
118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 
131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 
144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 
157, 158, 159, 160, 164, 165, 166, 167, 168, 169, 170, 171, 172, 
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 
186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 
202, 203, 204, 206, 207, 208, 209, 210, 211, 212, 213, 215, 216, 
217, 218, 219, 221, 222, 223, 224, 230, 231, 232, 233, 234, 235, 
236, 237, 238, 239, 240, 241, 243, 244, 245, 247, 249, 250, 251, 
252, 253, 254, 259, 260, 261, 262, 263, 267, 268, 269, 271, 274, 
275, 276, 278, 282, 283, 285, 286, 288, 289, 291, 295, 296, 297, 
298, 299, 300, 301, 302, 304, 305, 306, 307, 308, 309, 310, 312, 
318, 319, 321, 322, 323, 325, 326, 327, 328, 329, 333, 334, 335, 
336, 337, 338, 339, 340, 341, 342, 346, 349, 354, 355, 356, 357, 
361, 364, 365, 373, 375, 378, 379, 380, 382, 383, 384, 386, 388, 
389, 394, 395, 396, 397, 399, 400, 401, 402, 403, 404, 405, 411, 
412, 414, 416, 420, 421, 423, 424, 426, 428, 430, 435, 438, 441, 
443, 444, 446, 447, 448, 453, 454, 455, 456, 457, 460, 461, 462, 
468, 478, 479, 487, 490, 491, 492, 497, 499, 505, 507, 508, 509, 
510, 511, 512, 513, 519, 520, 523, 531, 536, 540, 544, 545, 550, 
551, 559, 561, 563, 565, 566, 568, 569, 577, 578, 584, 585, 586, 
604, 607, 629, 638, 639, 641, 642, 644, 653, 656, 658, 664, 668, 
669, 677, 682, 690, 694, 701, 703, 708, 724, 728, 731, 735, 737, 
742, 743, 748, 757, 759, 764, 765, 766, 769, 772, 773, 774, 789, 
797, 803, 826, 828, 839, 843, 846, 869, 870, 871, 872, 873, 885, 
901, 902, 926, 927, 928, 929, 936, 957, 962, 988, 1000, 1028, 1029, 
1093, 1103, 1105, 1116, 1128, 1129, 1130, 1136, 1169, 1190, 1204, 
1205, 1213, 1261, 1274, 1288, 1297, 1302, 1310, 1320, 1325, 1346, 
1361, 1375, 1397, 1402, 1416, 1417, 1418, 1426, 1431, 1443, 1448, 
1449, 1454, 1455, 1456, 1457, 1459, 1483, 1493, 1518, 1527, 1528, 
1537, 1538, 1547, 1548, 1549, 1550, 1552, 1557, 1558, 1560, 1561, 
1564, 1567, 1568, 1569, 1570, 1590, 1598, 1601, 1603, 1607, 1608, 
1631, 1649, 1685, 1697, 1704, 1706, 1713, 1723, 1724, 1725, 1737, 
1738, 1747, 1749, 1760, 1767, 1771, 1774, 1784, 1788, 1790, 1792, 
1793, 1794, 1795, 1797, 1799, 1801, 1802, 1809, 1854, 1860, 1861, 
1864, 1873, 1874, 1875, 1876, 1878, 1879, 1882, 1883, 1885

Soy lecithin. See Lecithin, Soy

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 35, 38, 40, 
41, 78, 89, 96, 104, 280, 314, 352, 353, 363, 398, 432, 463, 464, 
466, 471, 483, 496, 501, 506, 522, 573, 583, 652, 665, 675, 702, 
713, 756, 788, 840, 894, 896, 1003, 1023, 1069, 1091, 1104, 1110, 
1339, 1504, 1509, 1729

Soy Oil Constants. Includes Index of Refreaction, Refreactive 
Index, Solidifi cation Point (Erstarrungspunkt), Specifi c Gravity. 
See also Iodine Number 107, 554, 700

Soy Oil Constants–Iodine Number / Value 554

Soy Oil–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 35, 78

Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products 
Inc. (Ann Arbor)

Soy Protein and Proteins–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 74, 79, 80, 227

Soy Protein Concentrates, Textured 1115

Soy Protein Isolates, Concentrates, or Textured Soy Protein 
Products–Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 879

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) 998, 1115, 1869

Soy Protein Products (General, or Modern Products). See also: 
Nutrition–Protein, Protein Quality, and Amino Acid Composition 
678, 679, 680, 681, 879, 945

Soy Proteins–Concentrates 879, 930, 998, 1115, 1322, 1472, 1661, 
1869

Soy Proteins–Isolates, for Food Use. Also called Isolated Soy 
Protein. See also: Isolates, for Industrial (Non-Food) Use 801, 819, 
879, 998, 1472, 1661, 1813, 1869

Soy Proteins–Properties (Including Types {Globulins, Glycinin, 
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and 
Subunits, Sedimentation Coeffi cients, Nitrogen Solubility, and 
Rheology) 74, 79, 92, 96, 162, 324, 352, 367, 398, 432, 503, 1529, 
1553, 1614, 1768

Soy Proteins, Textured (General) 1198, 1210, 1542

Soy Pudding, Custard, Parfait, or Mousse (Usually made from 
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not 
Fermented 652, 687, 1026, 1058, 1114, 1293, 1345, 1376, 1467, 
1629

Soy sauce. See Hoisin / Haisien Sauce, Quin’s Sauce, Tamari, 
Teriyaki Sauce and Teriyaki (Soy Sauce is the Main Sauce 
Ingredient), Worcestershire Sauce

Soy Sauce and Ketchup: Key Records Concerning the Relationship 
between the Two 1641

Soy Sauce and Shoyu–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 31, 33, 37, 38, 39, 46, 
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47, 50, 53, 57, 58, 59, 61, 62, 63, 64, 78, 79, 90, 91, 92, 95, 109, 
199, 227, 255, 294, 381, 440, 480, 503, 583, 589, 592, 877, 986, 
1059, 1223, 1239, 1246, 1367

Soy Sauce, Chinese Style, Made with a Signifi cant Proportion of 
Wheat or Barley 37, 38, 47, 56, 57, 89, 280, 480

Soy sauce companies. See Showa Shoyu Brewing Co. (Glendale, 
Arizona)

Soy Sauce Companies (Asia)–Important Japanese Shoyu 
Manufacturers Other Than Kikkoman and Yamasa–Higashimaru, 
Marukin, Choshi, Higeta 538, 732, 800, 914, 915, 916, 958, 1292, 
1305, 1367

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 573, 619, 672, 793, 830, 831, 868, 877, 985, 1012, 1019, 
1049, 1147, 1148, 1154, 1177, 1179, 1185, 1215, 1266, 1268, 1389, 
1436, 1469, 1512, 1524, 1583, 1599, 1617, 1621, 1689, 1701, 1714, 
1754

Soy Sauce in Second Generation Products, Documents About 418

Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports, 
Exports, International Trade 49, 58, 63, 228, 272, 294, 429, 432, 
437, 608, 796, 877, 994, 995, 1101, 1157, 1214, 1219, 1284, 1385, 
1420, 1425, 1428, 1444, 1445, 1462, 1467, 1494, 1624, 1645

Soy Sauce (Including Shoyu), Homemade–How to Make at Home 
or on a Laboratory Scale, by Hand 37, 56, 104, 700, 935, 1014, 
1021, 1269, 1543, 1688

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and 
Traditional Worcestershire Sauce 17, 19, 27, 28, 31, 33, 34, 35, 36, 
37, 38, 39, 42, 43, 44, 45, 46, 47, 49, 50, 51, 53, 56, 57, 58, 59, 61, 
62, 63, 64, 67, 69, 71, 72, 73, 74, 75, 77, 78, 79, 80, 84, 85, 89, 90, 
91, 92, 95, 96, 98, 99, 100, 101, 102, 103, 104, 105, 106, 108, 109, 
110, 161, 162, 163, 199, 200, 201, 205, 227, 228, 229, 242, 246, 
248, 255, 257, 258, 264, 265, 266, 270, 272, 277, 279, 280, 281, 
290, 292, 294, 311, 314, 315, 316, 330, 332, 343, 344, 345, 347, 
348, 350, 351, 352, 353, 358, 359, 360, 362, 363, 366, 367, 369, 
370, 371, 372, 374, 376, 377, 381, 387, 390, 398, 406, 407, 408, 
410, 415, 418, 419, 425, 427, 429, 431, 432, 433, 434, 436, 437, 
440, 442, 445, 449, 452, 458, 463, 464, 465, 466, 467, 469, 470, 
471, 472, 474, 477, 480, 481, 483, 489, 493, 495, 496, 498, 503, 
504, 506, 514, 515, 516, 521, 522, 524, 526, 528, 529, 530, 532, 
552, 553, 556, 557, 558, 562, 570, 571, 572, 573, 574, 575, 576, 
579, 580, 581, 583, 587, 588, 589, 591, 592, 594, 596, 598, 602, 

603, 608, 610, 611, 612, 614, 615, 616, 619, 621, 623, 624, 625, 
628, 630, 631, 634, 635, 637, 643, 645, 646, 647, 648, 649, 651, 
652, 654, 665, 670, 671, 673, 674, 675, 676, 680, 684, 685, 687, 
691, 692, 693, 696, 697, 698, 699, 700, 702, 706, 709, 710, 712, 
713, 715, 716, 717, 718, 719, 723, 726, 727, 729, 732, 733, 736, 
738, 739, 741, 747, 749, 750, 754, 755, 756, 758, 761, 764, 767, 
768, 770, 775, 776, 777, 778, 779, 782, 784, 785, 787, 788, 790, 
791, 794, 795, 796, 798, 799, 800, 801, 804, 805, 807, 808, 809, 
810, 813, 814, 815, 816, 817, 818, 819, 821, 823, 827, 829, 830, 
831, 833, 834, 836, 837, 840, 842, 844, 847, 848, 849, 850, 853, 
854, 855, 856, 863, 864, 867, 868, 877, 879, 880, 889, 894, 895, 
896, 897, 898, 900, 903, 905, 906, 909, 910, 911, 912, 914, 915, 
916, 918, 919, 921, 922, 923, 931, 933, 934, 935, 938, 939, 940, 
941, 942, 945, 947, 950, 951, 952, 954, 955, 956, 958, 959, 960, 
963, 964, 965, 968, 969, 972, 973, 974, 975, 976, 977, 980, 981, 
982, 983, 985, 986, 987, 989, 990, 994, 995, 997, 998, 1001, 1006, 
1008, 1011, 1012, 1016, 1019, 1021, 1022, 1023, 1024, 1030, 1031, 
1032, 1033, 1034, 1035, 1038, 1039, 1040, 1042, 1043, 1044, 1045, 
1047, 1048, 1050, 1053, 1054, 1056, 1058, 1059, 1064, 1065, 1066, 
1067, 1069, 1073, 1074, 1075, 1079, 1082, 1086, 1089, 1090, 1091, 
1092, 1095, 1097, 1099, 1100, 1101, 1104, 1106, 1107, 1108, 1111, 
1112, 1113, 1115, 1118, 1119, 1121, 1122, 1131, 1132, 1133, 1134, 
1135, 1138, 1139, 1140, 1141, 1145, 1147, 1148, 1151, 1152, 1154, 
1155, 1157, 1158, 1160, 1162, 1163, 1164, 1165, 1166, 1167, 1172, 
1173, 1174, 1175, 1177, 1178, 1179, 1181, 1185, 1187, 1193, 1195, 
1200, 1202, 1206, 1207, 1210, 1211, 1212, 1214, 1215, 1216, 1218, 
1219, 1220, 1221, 1223, 1225, 1227, 1228, 1232, 1239, 1241, 1242, 
1243, 1244, 1245, 1246, 1254, 1255, 1258, 1264, 1266, 1268, 1269, 
1270, 1272, 1273, 1275, 1276, 1278, 1280, 1282, 1284, 1286, 1289, 
1290, 1291, 1292, 1293, 1294, 1295, 1296, 1303, 1304, 1305, 1306, 
1307, 1311, 1312, 1319, 1321, 1322, 1323, 1324, 1327, 1328, 1329, 
1330, 1331, 1332, 1333, 1337, 1339, 1343, 1350, 1352, 1354, 1356, 
1358, 1359, 1360, 1362, 1363, 1364, 1365, 1366, 1367, 1368, 1372, 
1373, 1376, 1380, 1381, 1382, 1384, 1385, 1386, 1387, 1388, 1389, 
1391, 1392, 1393, 1396, 1398, 1400, 1401, 1403, 1404, 1405, 1407, 
1413, 1415, 1419, 1420, 1421, 1423, 1425, 1432, 1436, 1437, 1441, 
1444, 1445, 1447, 1461, 1462, 1463, 1467, 1469, 1472, 1473, 1474, 
1477, 1479, 1485, 1486, 1488, 1490, 1494, 1502, 1503, 1504, 1505, 
1508, 1509, 1510, 1512, 1519, 1521, 1522, 1523, 1524, 1525, 1530, 
1533, 1534, 1536, 1539, 1543, 1544, 1545, 1546, 1551, 1556, 1559, 
1566, 1572, 1575, 1576, 1582, 1583, 1587, 1589, 1591, 1594, 1599, 
1610, 1612, 1615, 1616, 1617, 1620, 1621, 1622, 1624, 1625, 1627, 
1628, 1640, 1641, 1643, 1644, 1645, 1651, 1658, 1661, 1664, 1668, 
1673, 1674, 1675, 1676, 1677, 1678, 1679, 1684, 1688, 1689, 1690, 
1691, 1692, 1693, 1696, 1698, 1699, 1701, 1702, 1703, 1709, 1710, 
1714, 1715, 1716, 1718, 1719, 1726, 1727, 1729, 1735, 1742, 1745, 
1750, 1753, 1754, 1757, 1758, 1759, 1762, 1763, 1765, 1773, 1774, 
1779, 1789, 1792, 1797, 1800, 1806, 1812, 1814, 1824, 1830, 1833, 
1834, 1838, 1846, 1856, 1858, 1862, 1881, 1884

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap, 
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 78, 248, 
257, 264, 266, 381, 631, 665, 675, 692, 844, 880, 889, 906, 947, 
990, 1059, 1065, 1107, 1118, 1121, 1122, 1140, 1210, 1239, 1264, 
1330, 1392, 1413, 1467, 1640, 1641, 1677, 1742, 1773

Soy Sauce, Indonesian Sweet, Kecap Manis / Ketjap Manis. 
Indonesian Sweet Thick Spicy Soy Sauce / Indonesian Thick Sweet 
Soy Sauce 1121, 1293, 1467, 1508, 1509, 1640
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Soy Sauce Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 162, 199, 228, 294, 315, 432, 433, 434, 463, 
877, 879, 1059, 1076, 1079, 1091, 1121, 1133, 1176, 1177, 1178, 
1179, 1185, 1216, 1246, 1266, 1292, 1382, 1440, 1469, 1645, 1718

Soy Sauce Industry and Market Statistics, Trends, and Analyses–
Individual Companies 596, 713, 715, 1214, 1266, 1292, 1303, 
1398, 1420, 1425, 1437, 1440, 1551, 1556, 1566

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented 
Soy Sauce

Soy Sauce, Non-Soy Relatives 531

Soy Sauce, Pale (Shiro Shoyu). Made in the Mikawa region of 
Central Japan near Nagoya. Shiro Means White in Japanese 440, 
1148, 1185

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 63, 92, 315, 432, 529, 1073, 1095, 1207, 1566

Soy sauce residue or dregs. See Fiber–Residue or Dregs from 
Making Soy Sauce

Soy Sauce–Saishikomi Shoyu (Twice-Brewed) 831, 1148, 1154, 
1178, 1185, 1246, 1333, 1393, 1715

Soy Sauce, Spray-dried, Powdered, or Vacuum Dried 830, 1216, 
1398

Soy Sauce–Taiwanese Black Bean Sauce (Inyu), Made from Black 
Soybean Koji. A Type of Fermented Black Soybean Sauce 363, 
1076, 1133, 1176, 1179, 1209, 1246, 1264, 1384, 1594

Soy Sauce, Used as an Ingredient in Commercial Products 1318, 
1500

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 28, 228, 1689

Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory 
Scale, by Hand 1646

Soy Sprouts Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 1091

Soy Sprouts Production–How to Grow Soy Sprouts on a 
Commercial Scale 894

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 20, 
28, 34, 35, 37, 38, 163, 228, 352, 466, 471, 496, 652, 675, 687, 692, 
713, 716, 801, 813, 844, 894, 896, 945, 1006, 1014, 1035, 1058, 
1060, 1065, 1091, 1115, 1122, 1135, 1162, 1173, 1175, 1289, 1293, 

1329, 1363, 1472, 1506, 1508, 1509, 1521, 1543, 1544, 1628, 1640, 
1641, 1644, 1646, 1668, 1678, 1688, 1689, 1690, 1709, 1729, 1742, 
1754, 1759, 1849

Soy whip topping. See Whip Topping

Soy wine. See Fermented Specialty Soyfoods

Soy Yogurt–Fermented / Cultured 692, 921, 945, 1006, 1065, 1158, 
1264, 1524, 1583, 1585, 1594, 1701, 1791

Soy Yogurt (Generally Non-Dairy) 945, 1595

Soy Yogurt Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 1585

Soya–Soybean Production and Soy Products 675

Soyastern Naturkost GmbH / Dorstener Tofu Produktions GmbH 
(Dorsten, Germany). Acquired by Huegli in April 1991 1218, 1258

Soybean archaeology. See Archaeology

Soybean crushers (Asia). See Ajinomoto Co. Inc. (Tokyo, Japan), 
Hohnen Oil Co., Ltd. (Tokyo, Japan), Nisshin Oil Mills, Ltd. 
(Tokyo, Japan)

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers 
Co., Unimills B.V. (Netherlands)

Soybean crushers (Europe). See Noblee & Thoerl GmbH (Hamburg, 
Germany), Vandemoortele N.V. (Izegem, Netherlands)

Soybean crushers (USA). See Archer Daniels Midland Co. (ADM) 
(Decatur, Illinois), Central Soya Co. (Fort Wayne, Indiana), Ralston 
Purina Co. (St. Louis, Missouri), Staley (A.E.) Manufacturing Co. 
(Decatur,

Soybean Crushers (USA). See Seed Companies, Soybean–Funk 
Brothers Seed Co. (Bloomington, Illinois)–After 1924

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) 506

Soybean Crushing–Equipment–Hydraulic Presses 353, 506, 894, 
1154, 1207, 1382

Soybean Crushing–Equipment–Screw Presses and Expellers 
(Continuous, Mechanical) 506, 1069

Soybean Crushing–Equipment–Solvent Extraction 353, 998
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Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal) 
1401, 1633

Soybean crushing–solvents. See Solvents

Soybean–Growth Regulators / Substances Such as Triiodobenzoic 
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins, 
Dicamba, and Florigen 1029

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 
40, 41, 64, 74, 77, 79, 85, 161, 162, 199, 264, 280, 352, 471, 573, 
665, 692, 1814

Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake, 
Beancake, Soybean Cake, Oilmeal, or Presscake 40, 41, 64, 78, 89, 
107, 161, 162, 163, 277, 280, 330, 353, 363, 418, 463, 464, 471, 
501, 506, 522, 573, 576, 594, 615, 619, 652, 665, 671, 672, 675, 
684, 692, 700, 702, 713, 725, 726, 749, 755, 761, 788, 812, 830, 
831, 840, 877, 942, 985, 998, 1006, 1079, 1091, 1110, 1177, 1179, 
1207, 1215, 1246, 1268, 1333, 1352, 1360, 1425, 1460, 1512, 1585, 
1814, 1820

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds 35, 280

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds as Determined by Microscopy or Microscopic Examination 
353, 374, 398, 495, 775

Soybean oil. See Soy Oil

Soybean oil constants. See Soy Oil Constants

Soybean paste. See Miso

Soybean–Physiology–Mycorrhiza / Mycorrhizae / Mycorrhizal 
Relations with Vesicular-Arbuscular Soil Fungi of the Genus 
Glomus or Endogone 645, 757, 1138

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, Organically 
Grown Soybeans, Price of Soybeans, Soybean Seeds and Soybean 
Products–Except Sauces (Which See), Yield Statistics, Soybean

Soybean production–Farm equipment. See Machinery 
(Agricultural), Implements, Equipment, and Mechanization

Soybean production–Farm machinery. See Combines

Soybean production–Farm Machinery. See Tractors

Soybean Production–General, and Amount Produced 2, 24, 40, 41, 
51, 391, 406, 483, 623, 652, 665, 920, 1122

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

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, Weeds–Control 
and Herbicide Use

Soybean Seeds–Anthocyanins in Seed Coat Cause Black Color. 
Often Used as Food Medicinal Value 1752

Soybean Seeds–Black in Color. Food Use is Not Mentioned 29, 32, 
40, 41, 46, 49, 104, 162, 246, 257, 266, 316, 343, 363, 473, 615, 
702, 788, 894, 895, 1121, 1264, 1384, 1522, 1544, 1736, 1741, 
1745, 1752, 1807, 1821

Soybean Seeds–Black in Color. Used as Food (Including in 
Fermented Black Soybeans and Inyu), Beverage, Feed, or 
Medicine, or Their Nutritional Value 35, 36, 37, 38, 44, 50, 78, 96, 
107, 280, 352, 377, 471, 770, 844, 889, 896, 905, 947, 968, 981, 
997, 1022, 1030, 1031, 1042, 1045, 1058, 1076, 1101, 1117, 1133, 
1162, 1175, 1176, 1179, 1181, 1209, 1210, 1219, 1249, 1265, 1275, 
1290, 1319, 1347, 1363, 1376, 1387, 1392, 1462, 1467, 1474, 1498, 
1523, 1524, 1583, 1612, 1613, 1627, 1630, 1635, 1637, 1640, 1641, 
1651, 1688, 1689, 1701, 1702, 1719, 1742

Soybean Seeds–Brown in Color. Especially Early Records 78, 107, 
316

Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early 
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or 
Medium Green, Medium Early Green, Medium Green, Samarow, 
Sonoma, and Tashing 11, 24, 35, 36, 38, 78, 96, 162, 280, 896

Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or 
Medicine, or Their Nutritional Value 280

Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded, 
Flecked, Variegated, or Bicolored 35, 78, 96

Soybean Seeds–Red in Color 96

Soybean Seeds–White in Color 11, 35, 36, 46, 50, 51, 59, 61, 78, 
79, 95, 96, 101, 109, 280, 316, 471

Soybean Seeds–Yellow in Color. Including Yellowish White, Cream 
Colored, and Pale (Pallida). Especially Early Records. See also: 
Soybean Seeds–White 11, 12, 20, 34, 35, 40, 41, 47, 78, 89, 96, 
107, 109, 228, 257, 266, 280, 343, 463, 480, 496

Soybean–Taxonomy / Classifi cation 75, 280

Soybean–Terminology and Nomenclature–Fanciful Terms and 
Names 1401
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Soybean Varieties Canada–Harosoy 894

Soybean Varieties Canada–Harovinton–Large-Seeded and / or 
Vegetable-Type 1648

Soybean Varieties USA–Aksarben–Early Introduction 702

Soybean Varieties USA–Arlington–Early Introduction 702

Soybean Varieties USA–Austin–Early Introduction 702

Soybean Varieties USA–Bansei–Large-Seeded and / or Vegetable-
Type 801

Soybean Varieties USA–Barchet–Early Introduction 702

Soybean Varieties USA–Black–Early Introduction. Renamed 
Buckshot by May 1907 702

Soybean Varieties USA–Brooks–Early Introduction 702

Soybean Varieties USA–Chestnut–Early Selection (1907) 702

Soybean Varieties USA–Chiquita–Early Introduction 702

Soybean Varieties USA–Chusei–Large-Seeded and / or Vegetable-
Type 702

Soybean Varieties USA–Dunfi eld–Early Introduction 702

Soybean Varieties USA–Easycook / Easy Cook–Early Introduction. 
Large-Seeded and/or Vegetable-Type 702

Soybean Varieties USA–Ebony–Early Introduction 702

Soybean Varieties USA–Emperor–Large-Seeded and / or Vegetable-
Type 801

Soybean Varieties USA–Fuji–Large-Seeded and / or Vegetable-
Type 801

Soybean Varieties USA–Funk Delicious–Large-Seeded and / or 
Vegetable-Type 801

Soybean Varieties USA–Giant Green–Large-Seeded and / or 
Vegetable-Type 801

Soybean Varieties USA–Habaro–Early Introduction. Also spelled 
“Habara” in Canada 702

Soybean Varieties USA–Haberlandt–Early Introduction 359, 702

Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded 
and / or Vegetable-Type 702

Soybean Varieties USA–Hamilton–Early Introduction 702

Soybean Varieties USA–Higan–Large-Seeded and / or Vegetable-
Type 801

Soybean Varieties USA–Hokkaido–Large-Seeded and / or 
Vegetable-Type 702, 801

Soybean Varieties USA–Hongkong / Hong Kong–Early 
Introduction 702

Soybean Varieties USA–Hoosier–Early Introduction 702

Soybean Varieties USA–Illington–Large-Seeded and / or Vegetable-
Type 801

Soybean Varieties USA–Imperial–Large-Seeded and / or Vegetable-
Type 702, 801

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 514, 702

Soybean Varieties USA–Jet–Early Introduction 702

Soybean Varieties USA–Jogun–Large-Seeded and / or Vegetable-
Type 801

Soybean Varieties USA–Kanrich–Large-Seeded and / or Vegetable-
Type 984

Soybean Varieties USA–Laredo–Early Introduction 702

Soybean Varieties USA–Lexington–Early Introduction 702

Soybean Varieties USA–Mammoth Brown–Early Introduction 702

Soybean Varieties USA–Mammoth Yellow–Early Introduction 702

Soybean Varieties USA–Mandarin–Early Introduction 702, 984

Soybean Varieties USA–Medium Green–Early Introduction 702

Soybean Varieties USA–Merko–Early Introduction 702

Soybean Varieties USA–Midwest–Early Introduction 702

Soybean Varieties USA–Mikado–Early Development 702

Soybean Varieties USA–Minsoy–Early Introduction 702

Soybean Varieties USA–Morse–Early Introduction 702

Soybean Varieties USA–Nanda–Large-Seeded and / or Vegetable-
Type 702

Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 702

Soybean Varieties USA–Pinpu–Early Introduction 702

Soybean Varieties USA–Prize–Large-Seeded and / or Vegetable-
Type 1068, 1263
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Soybean Varieties USA–Rokusun–Large-Seeded and / or Vegetable-
Type 702

Soybean Varieties USA–Sherwood–Early Introduction 702

Soybean Varieties USA–Shiro–Large-Seeded and / or Vegetable-
Type 702

Soybean Varieties USA–Sooty–Early Selection 702

Soybean Varieties USA–Southern Prolifi c–Early Introduction 702

Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel 
Black–Early Introduction 702

Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early 
Introduction. Renamed Tarheel Black by May 1915 702

Soybean Varieties USA–Tokyo / Tokio–Early Introduction 702

Soybean Varieties USA–Virginia–Early Selection (1907) 702

Soybean Varieties USA–Wea–Early Introduction 702

Soybean Varieties USA–Willomi–Large-Seeded and / or Vegetable-
Type 702, 801

Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 / 
Wilson-5 / Wilson V–Early Selection (1912) 702

Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction 
702

Soybeans, black. See Soybean Seeds–Black in Color

Soybeans, ground (used as food). See Whole Dry Soybeans

Soybeans, whole dry (used cooked or unprocessed as feed). See 
Whole Dry Soybeans

Soybeans, whole dry (used unprocessed as food). See Whole Dry 
Soybeans

Soyfood products, commercial. See Commercial Soy Products–New 
Products

Soyfoods Association of North America (SANA). Founded 30 June 
1978 in Ann Arbor, Michigan 1125, 1254

Soyfoods Center. See Soyinfo Center (Lafayette, California)

Soyfoods companies (Europe). See Albert’s Tofuhaus (Lautersheim, 
Germany), Huegli Naehrmittel A.G. (Steinach-Arbon, Switzerland), 
Jonathan P.V.B.A. (Kapellen, Belgium), Life Food GmbH 
(Freiburg, Germany). Taifun brand, Lima N.V. / Lima Foods (Sint-
Martens-Latem, Belgium; and Mezin, France), Manna Natural 
Foods (Amsterdam, The Netherlands), Nutrition et Nature (Revel 
near Toulouse, France) Toulouse, France). Founded in June, 
Tofutown.com (Wiesbaum / Vulkaneifel, Germany)

Soyfoods companies (USA). See Farm Food Co. (San Rafael, then 
San Francisco, California), Farm Foods, and Farm Soy Dairy, Swan 
Food Corp. (Miami, Florida), White Wave, Inc. (Boulder, Colorado)

Soyfoods (General Food Uses of Soybeans) 363, 855, 894, 897, 
920, 942, 1073, 1091, 1104, 1532, 1555, 1628, 1661, 1664, 1754

Soyfoods Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region. Includes per capita consumption of soybeans 
1159

Soyfoods movement. See Farm (The) (Summertown, Tennessee), 
Soyfoods Association of North America (SANA)

Soyfoods Movement in Europe 1041, 1155, 1214, 1218, 1258, 
1298, 1314, 1366, 1447, 1452, 1495, 1497, 1571

Soyfoods Movement in Mexico and Central America 1662

Soyfoods Movement in North America (USA & Canada, General) 
1159, 1327, 1340, 1599, 1791

Soyfoods Movement in South America 1368, 1811

Soyfoods Movement in the Caribbean 1585

Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods, 
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada 
Newsletter, etc 1125

Soyinfo Center (Lafayette, California). Named Soyfoods Center 
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 1020, 
1038, 1039, 1040, 1043, 1045, 1051, 1062, 1064, 1071, 1072, 1092, 
1094, 1096, 1103, 1104, 1105, 1122, 1123, 1124, 1125, 1137, 1143, 
1144, 1148, 1151, 1154, 1155, 1156, 1159, 1168, 1187, 1194, 1224, 
1258, 1261, 1264, 1269, 1277, 1314, 1326, 1344, 1345, 1401, 1438, 
1440, 1447, 1450, 1451, 1466, 1489, 1495, 1496, 1497, 1534, 1555, 
1585, 1594, 1632, 1663, 1684, 1727, 1783, 1788, 1798, 1814, 1851, 
1857, 1884

Soymilk companies (Europe). See Alpro (Wevelgem, Belgium)

Soymilk companies (USA). See American Soy Products (Saline, 
Michigan), Pacifi c Foods of Oregon, Inc. (Tualatin, Oregon), 
Vitasoy, WholeSoy & Co. (subsidiary of TAN Industries, Inc., 
California)

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk). 
Also Called Soybase or Soy Base 398, 466, 687, 906, 1628

Soymilk curds. See Curds Made from Soymilk

Soymilk Equipment Companies (Europe). See Alfa-Laval (Lund, 
Sweden), Tetra Pak International (Lund, Sweden)

Soymilk–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 466

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research, 
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili, 
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Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy 
Cheese, and Soy Kefi r 352, 367, 381, 398, 466, 985, 1032, 1104, 
1185, 1192, 1337, 1628, 1677, 1707, 1716, 1754, 1791

Soymilk, Fermented–Non-Soy, Non-Dairy Fermented Milks Made 
from Plants 1489

Soymilk, Fermented–Soy Kefi r 889, 1022, 1045, 1264, 1328, 1463, 
1486, 1489

Soymilk, Fermented–Unusual Fermented Dairy Products (Such as 
Viili or Piima) that Can Also Be Made from Soymilk. See also: Soy 
Yogurt–Fermented and Soy Cheese–Fermented 1000, 1264, 1594

Soymilk, Homemade–How to Make at Home or on a Laboratory 
or Community Scale, by Hand or with a Soymilk Maker / Machine 
466, 573, 1646

Soymilk in Second Generation Products, Documents About 1406

Soymilk Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1091, 1535

Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 879

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 64, 266, 352, 367, 381, 398, 418, 432, 463, 
464, 466, 467, 471, 483, 526, 573, 583, 624, 652, 665, 675, 687, 
692, 702, 713, 716, 755, 788, 801, 819, 844, 879, 894, 896, 906, 
934, 945, 998, 1003, 1006, 1011, 1015, 1026, 1035, 1060, 1065, 
1088, 1091, 1104, 1110, 1122, 1125, 1135, 1175, 1185, 1198, 1218, 
1258, 1289, 1301, 1319, 1327, 1329, 1368, 1410, 1422, 1423, 1424, 
1439, 1450, 1451, 1462, 1467, 1472, 1509, 1521, 1525, 1526, 1536, 
1539, 1582, 1585, 1628, 1629, 1641, 1644, 1646, 1648, 1661, 1668, 
1676, 1678, 1688, 1702, 1703, 1742, 1754, 1759, 1761, 1813

Soymilk, Spray-Dried or Powdered 363, 879, 998, 1185, 1585, 
1628

Soynuts–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 101, 106, 201, 1467

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 26, 27, 44, 100, 
101, 106, 201, 353, 466, 623, 675, 687, 716, 801, 896, 945, 981, 
1014, 1091, 1115, 1119, 1122, 1339, 1462, 1467, 1759

Space Travel or NASA Bioregenerative Life Support Systems 1601

Sprouts. See Soy Sprouts

Spun soy protein fi bers. See Soy Proteins–Textured Soy Protein 
Isolates

Sri Lanka. See Asia, South–Sri Lanka

Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by 
Tate & Lyle PLC in June 1988) 506

Standards for soyfoods. See Individual foods, e.g., Tofu Standards

Starch (Its Presence or Absence, Especially in Soybean Seeds) 63, 
71, 74, 79, 85, 91, 92, 106, 107, 110, 227, 257, 280, 352, 368, 391, 
398, 687, 723, 840, 1095, 1215, 1359, 1689

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, 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

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) 801, 1095, 1593, 1661

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

Stow Mills, Inc. Including Llama Toucan & Crow (Brattleboro, 
Vermont), and Lama Trading Co.. 1045

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) 801

Sufu. See Tofu, Fermented

Sugars, complex, such as raffi nose, stachyose, and verbacose. See 
Oligosaccharides

Sukiyaki–Famous Japanese Recipe and Dish. Its Basic Ingredients 
Include Tofu (Usually Grilled) and Soy Sauce 716, 813

Sunfl ower Seeds and Sunfl owers (Helianthus annuus)–Including 
Sunfl owerseed Oil, Cake, and Meal. Once called the Heliotrope, 
Heliotropion, and Heliotropium 1022, 1023, 1045, 1275, 1707, 
1791

Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo, 
Japan)



KOJI (300 BCE to 2021)   802

© Copyright Soyinfo Center 2021

Swan Food Corp. (Miami, Florida). Started in 1977 by Robert 
Brooks and Mary Pung 1632

Sweet Black Soybean Paste (Non-Fermented). Also Called Black 
Bean Paste or Sweet Black Bean Paste. Like Sweet Red / Azuki 
Bean Paste (An), But Made with Black Soybeans. May Be Used As 
a Filling for Chinese Cakes / Pastries 867

Table / Tables in Document 74, 75, 78, 79, 80, 89, 96, 98, 99, 106, 
107, 110, 161, 162, 163, 255, 257, 292, 293, 316, 324, 343, 344, 
381, 391, 398, 463, 471, 503, 514

Tadano, John. See Showa Shoyu Brewing Co. (Glendale, Arizona). 
Founded by John Tadano

Tahini or tahina or tahin. See Sesame Butter

Taifun-Produkte (Freiburg, Germany). See Life Food GmbH

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 
with His Work 111, 113, 115, 116, 128, 131, 132, 141, 181, 232

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 60, 111, 112, 113, 114, 115, 116, 
117, 118, 119, 120, 121, 122, 123, 124, 125, 127, 128, 129, 130, 
131, 132, 133, 134, 135, 136, 138, 139, 140, 141, 142, 143, 144, 
145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 
158, 159, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 
175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 
188, 189, 190, 191, 192, 193, 194, 195, 196, 198, 202, 203, 204, 
206, 207, 208, 209, 210, 211, 212, 213, 215, 216, 218, 221, 222, 
223, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 
247, 248, 250, 251, 252, 253, 254, 259, 261, 263, 265, 268, 271, 
276, 278, 285, 295, 297, 298, 299, 300, 301, 302, 305, 306, 307, 
308, 321, 325, 349, 360, 361, 364, 365, 376, 378, 400, 401, 402, 
403, 404, 412, 426, 428, 433, 434, 443, 453, 454, 457, 468, 478, 
479, 481, 487, 490, 491, 492, 497, 503, 505, 507, 508, 509, 510, 
511, 512, 513, 520, 536, 537, 544, 545, 551, 563, 565, 566, 568, 
569, 574, 578, 584, 585, 586, 600, 611, 645, 653, 668, 669, 677, 
682, 685, 690, 694, 701, 703, 708, 743, 759, 764, 766, 769, 789, 
797, 798, 812, 826, 832, 839, 840, 846, 851, 869, 881, 882, 883, 
891, 898, 904, 913, 930, 988, 989, 1028, 1029, 1106, 1129, 1297, 
1346, 1359, 1361, 1388, 1397, 1413, 1454, 1455, 1456, 1457, 1483, 
1493, 1503, 1518, 1527, 1528, 1537, 1538, 1548, 1550, 1558, 1560, 
1561, 1567, 1568, 1569, 1570, 1679, 1685, 1693, 1697, 1706, 1713, 
1723, 1737, 1738, 1747, 1749, 1792, 1793, 1795, 1799, 1800, 1801, 
1882, 1885

Tamari, Including Real Tamari (Soy Sauce Which Contains Little 
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional 
Shoyu 26, 27, 39, 45, 162, 246, 315, 345, 358, 362, 366, 385, 408, 
410, 450, 481, 495, 567, 643, 645, 685, 699, 719, 751, 752, 753, 
771, 774, 780, 781, 783, 786, 822, 830, 831, 840, 847, 852, 855, 

868, 877, 889, 897, 898, 944, 969, 987, 998, 1008, 1022, 1023, 
1024, 1033, 1034, 1043, 1044, 1045, 1048, 1082, 1086, 1092, 1096, 
1108, 1113, 1148, 1151, 1154, 1157, 1162, 1178, 1185, 1187, 1210, 
1211, 1218, 1219, 1220, 1223, 1225, 1232, 1246, 1264, 1269, 1270, 
1275, 1289, 1304, 1319, 1327, 1328, 1333, 1339, 1358, 1367, 1376, 
1385, 1392, 1393, 1400, 1405, 1420, 1425, 1428, 1440, 1460, 1463, 
1467, 1473, 1486, 1494, 1502, 1505, 1506, 1507, 1509, 1510, 1512, 
1519, 1524, 1583, 1586, 1594, 1624, 1627, 1630, 1636, 1640, 1651, 
1653, 1684, 1695, 1701, 1703, 1707, 1718, 1726, 1727, 1765, 1791, 
1846

Tamari, Tamari Shoyu, and Tamari Soy Sauce–Etymology of These 
Terms and Their Cognates / Relatives in Various Languages 39, 
162, 1154

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

Tariffs, duties, embargoes. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Taste Panel, Taste Test Results, or Sensory / Organoleptic 
Evaluation of the Quality of Foods and Beverages 877

Taste Problems. See Flavor / Taste Problems

Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled 
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, 
Taoetjo 257, 264, 266, 880, 889, 906, 947, 1043, 1044, 1049, 1065, 
1107, 1122, 1140, 1165, 1187, 1210, 1243, 1269, 1270, 1384, 1392, 
1413, 1508, 1512, 1677, 1684, 1727

Taxonomy. See Soybean–Taxonomy

Tempeh companies. See Tofurky Company (Hood River, Oregon. 
Maker of Tofurky and Tempeh)

Tempeh–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 257

Tempeh, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand 1289, 1358, 1368, 1707, 1791

Tempeh in Second Generation Products (Such as Burgers), 
Documents About 1122

Tempeh Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1571

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake 
of Peanut Presscake or Okara (Oncom Tahu) Fermented with 
Neurospora (Monilia sitophila = Oidium lupuli) molds 266, 270, 
371, 376, 440, 555, 556, 631, 726, 837, 844, 889, 912, 947, 985, 
998, 1019, 1107, 1118, 1122, 1243, 1245, 1294, 1348, 1358, 1392, 
1473, 1474, 1509, 1512, 1533, 1623, 1641, 1742
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Tempeh, Non-Soy Relatives–Other Substrates Such as Winged 
Beans, Lupins, Velvet Beans, Brown Rice, Cassava, etc.. 1122

Tempeh, Non-Soy Relatives–Tempeh Bongkrek–A Cake of 
Fermented Coconut Presscake or Grated Coconut 257, 837, 889, 
964, 1019, 1118, 1122, 1512, 1533, 1623, 1710, 1817

Tempeh, Okara (Okara Tempeh), Incl. Mei Dou Za, Mei-Tou-
Cha, Meitauza from China, and Tempe Gembus (from Central and 
Eastern Java) 889, 947, 1107, 1114, 1139, 1206, 1210, 1391, 1392, 
1413, 1472, 1626, 1628, 1643, 1677, 1733, 1755, 1773, 1782, 1804, 
1817, 1858

Tempeh Production–How to Make Tempeh on a Commercial Scale 
257

Tempeh–Rhizopus Molds Are Discussed Without Mentioning 
Tempeh 281, 289, 345, 371, 430, 441, 556, 629, 878, 1169, 1223, 
1313, 1394

Tempeh (Spelled Témpé in Malay-Indonesian) 257, 264, 266, 631, 
726, 837, 844, 876, 880, 889, 905, 906, 912, 921, 922, 935, 944, 
945, 947, 985, 987, 998, 1019, 1032, 1040, 1041, 1047, 1057, 1065, 
1086, 1092, 1095, 1106, 1107, 1108, 1115, 1118, 1122, 1125, 1138, 
1139, 1140, 1144, 1152, 1158, 1159, 1160, 1162, 1168, 1184, 1185, 
1192, 1210, 1216, 1218, 1226, 1239, 1243, 1244, 1245, 1249, 1258, 
1264, 1266, 1275, 1277, 1289, 1293, 1294, 1295, 1296, 1298, 1314, 
1327, 1328, 1330, 1331, 1333, 1340, 1344, 1345, 1348, 1358, 1368, 
1371, 1372, 1373, 1376, 1381, 1384, 1388, 1392, 1400, 1413, 1442, 
1463, 1472, 1474, 1482, 1486, 1496, 1497, 1502, 1503, 1508, 1509, 
1512, 1515, 1517, 1519, 1524, 1531, 1532, 1533, 1542, 1544, 1571, 
1580, 1583, 1587, 1594, 1595, 1599, 1616, 1623, 1624, 1626, 1628, 
1640, 1641, 1643, 1644, 1661, 1668, 1673, 1674, 1675, 1676, 1677, 
1698, 1700, 1701, 1707, 1710, 1716, 1719, 1720, 1733, 1742, 1744, 
1746, 1754, 1758, 1764, 1765, 1773, 1786, 1791, 1808, 1811, 1813, 
1819, 1820, 1827, 1839, 1844, 1850, 1851, 1852, 1856, 1858, 1877

Tempeh Starter Culture, Spores, or Inoculum (Called Ragi Tempe or 
Usar in Indonesia) 1057, 1125, 1152, 1192

Tempeh, Used as an Ingredient in Second Generation Commercial 
Products Such as Entrees, etc.. 1500, 1780

Teranatto or Tera-Natto. See Fermented Black Soybeans from 
Japan–Other Names

Teriyaki Sauce and Teriyaki (Soy Sauce is the Main Sauce 
Ingredient) 246, 813, 830, 994, 1058, 1141, 1216, 1333, 1398, 
1508, 1640, 1676, 1691

Terminology for soybeans–Fanciful. See Soybean–Terminology and 
Nomenclature–Fanciful Terms and Names

Tetra Pak International (Lund, Sweden) 1104, 1422, 1424, 1535

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

Therapeutic uses / aspects of soybeans, general. See Medical / 
Medicinal-Therapeutic Uses / Aspects, General

Third World / Developing Nations 1138

Thua-nao / Tua Nao (Whole Fermented Soybeans From Thailand) 
945, 1072, 1115, 1172, 1239, 1348, 1392, 1472, 1512, 1532, 1721, 
1782

Thyroid function. See Goitrogens and Thyroid Function

Tibet. See Asia, East–Tibet and Tibetans Outside Tibet

Timeline. See Chronology / Timeline

Timor-Leste (East Timor). See Asia, Southeast–Timor-Leste (East 
Timor)

Tocopherol. See Vitamin E (Tocopherol)

Tofu (all kinds)–Imports, Exports, International Trade 1104

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 25, 
27, 28, 30, 34, 35, 36, 38, 39, 40, 41, 43, 44, 52, 59, 61, 62, 64, 71, 
72, 78, 79, 80, 89, 92, 95, 96, 98, 99, 101, 102, 103, 104, 107, 161, 
162, 163, 199, 229, 246, 257, 264, 266, 277, 280, 292, 314, 316, 
343, 344, 352, 353, 359, 363, 367, 398, 406, 427, 432, 463, 464, 
466, 467, 471, 482, 483, 496, 506, 514, 521, 528, 529, 573, 583, 
623, 624, 625, 627, 637, 652, 665, 675, 683, 686, 687, 691, 692, 
702, 709, 711, 713, 716, 754, 755, 770, 801, 802, 813, 819, 827, 
836, 837, 844, 847, 855, 867, 878, 879, 880, 894, 895, 896, 897, 
906, 922, 934, 942, 945, 981, 982, 983, 987, 998, 1002, 1003, 1008, 
1011, 1021, 1026, 1035, 1041, 1043, 1044, 1045, 1048, 1058, 1059, 
1060, 1065, 1069, 1087, 1091, 1104, 1110, 1114, 1115, 1122, 1123, 
1135, 1140, 1141, 1152, 1159, 1162, 1173, 1174, 1175, 1181, 1185, 
1187, 1192, 1198, 1200, 1208, 1210, 1214, 1218, 1220, 1225, 1232, 
1241, 1249, 1256, 1258, 1269, 1275, 1276, 1289, 1290, 1292, 1293, 
1301, 1311, 1314, 1327, 1328, 1329, 1332, 1339, 1341, 1342, 1345, 
1363, 1364, 1368, 1371, 1373, 1376, 1401, 1406, 1441, 1445, 1463, 
1472, 1486, 1497, 1502, 1504, 1505, 1508, 1509, 1510, 1516, 1517, 
1519, 1521, 1524, 1525, 1532, 1536, 1539, 1543, 1546, 1565, 1571, 
1578, 1579, 1582, 1583, 1595, 1600, 1609, 1612, 1615, 1619, 1628, 
1629, 1640, 1641, 1644, 1646, 1658, 1661, 1668, 1676, 1678, 1684, 
1688, 1689, 1690, 1701, 1702, 1703, 1709, 1710, 1722, 1727, 1729, 
1742, 1754, 1756, 1759, 1789, 1807, 1811, 1813, 1829, 1830, 1848, 
1881

Tofu, baked or broiled at fl avored / seasoned/marinated. See Tofu, 
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Flavored/Seasoned/Marinated and Baked, Broiled, Grilled, Braised, 
or Roasted

Tofu, Braised, Grilled Broiled, or Roasted (Jian-doufu in Chinese). 
Chinese-Style, Prepared in the Kitchen or at Home 1525, 1690

Tofu companies (Europe). See Cauldron Foods Ltd. (Bristol, 
England), Soyastern Naturkost GmbH / Dorstener Tofu Produktions 
GmbH (Dorsten, Germany), Tofumanufaktur Christian Nagel 
GmbH (Hamburg, Germany), Tofurei Svadesha Naturkost Produkte 
GmbH (Munich, Germany). Including Byodo Naturkost

Tofu companies (USA). See Azumaya, Inc. (San Francisco, 
California), House Foods America Corporation (Los Angeles, 
California), Island Spring, Inc. (Vashon, Washington), Morinaga 
Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance, 
California, and Tokyo, Japan), Nasoya Foods, Inc. (Leominster, 
Massachusetts). Subsidiary of Vitasoy, Northern Soy, Inc. 
(Rochester, New York), Quong Hop & Co. (San Francisco, 
California), Rosewood Products Inc. (Ann Arbor, Michigan), 
Simply Natural, Inc. (Philadelphia, Pennsylvania), Tofu Shop 
(The) (Telluride, Colorado, and Arcata, California) and Tofu 
Shop Specialty Foods Inc., Tomsun Foods, Inc. (Greenfi eld, 
Massachusetts; Port Washington, New York, Wildwood Harvest, 
Inc.

Tofu curds. See Curds Made from Soymilk

Tofu Equipment 292, 1040, 1125, 1144, 1168, 1277, 1344, 1496

Tofu–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 25, 27, 39, 43, 59, 78, 359, 406, 432, 483, 709, 
755, 802, 906, 982, 983, 1021, 1026, 1114, 1122, 1210, 1508, 1612

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 1080, 1161, 1197, 1259, 1300, 
1355, 1472, 1480, 1565, 1584, 1783

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 35, 43, 
47, 52, 55, 78, 104, 280, 359, 367, 398, 471, 472, 488, 489, 493, 
528, 530, 534, 576, 581, 590, 601, 645, 692, 700, 709, 712, 713, 
726, 754, 770, 802, 819, 867, 878, 889, 890, 895, 912, 921, 922, 
923, 934, 935, 945, 947, 949, 964, 985, 998, 1006, 1026, 1027, 
1032, 1047, 1057, 1065, 1077, 1078, 1080, 1095, 1106, 1107, 1108, 
1110, 1114, 1118, 1133, 1135, 1139, 1140, 1158, 1160, 1161, 1165, 
1166, 1172, 1175, 1179, 1182, 1185, 1197, 1206, 1208, 1210, 1236, 
1243, 1245, 1249, 1259, 1264, 1283, 1293, 1300, 1309, 1332, 1337, 
1341, 1342, 1349, 1355, 1358, 1373, 1383, 1386, 1387, 1391, 1392, 
1413, 1472, 1474, 1475, 1477, 1480, 1490, 1508, 1509, 1512, 1520, 
1529, 1533, 1541, 1546, 1553, 1565, 1573, 1588, 1594, 1599, 1612, 
1614, 1619, 1623, 1624, 1628, 1640, 1641, 1643, 1644, 1646, 1664, 
1668, 1669, 1670, 1677, 1681, 1689, 1690, 1698, 1700, 1729, 1731, 
1742, 1745, 1754, 1765, 1768, 1776, 1777, 1778, 1783, 1789, 1791

Tofu, Fermented–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 43, 280, 472, 488, 581, 590, 601, 
709, 754, 770, 878, 889, 923, 934, 949, 1065, 1078, 1114, 1179, 
1745, 1783

Tofu, Fermented–Imports, Exports, International Trade 1783

Tofu, Fermented–Stinky Tofu (pinyin: Chou Doufu (W.-G. Ch’ou 
Toufu). Also Called, Stinking, Smelly or Redolent Tofu / Bean 
Curd) 43, 1026, 1027, 1179, 1392, 1641, 1669, 1670, 1731, 1742, 
1783

Tofu, Fermented–Stinky Tofu (Chou Doufu). Etymology of This 
Term and Its Cognates / Relatives in Various Languages 1179, 1783

Tofu, Fermented–Tofuyo from Okinawa, Japan (Made with Red 
Rice {Beni-Koji} Containing Monascus purpureus) 55, 1080, 1133, 
1161, 1197, 1236, 1259, 1283, 1300, 1309, 1341, 1342, 1355, 1383, 
1480, 1512, 1520, 1529, 1553, 1565, 1573, 1584, 1588, 1614, 1768, 
1776, 1777, 1778, 1783

Tofu, Firm (Chinese-Style) 257, 802, 878, 889, 923, 1114, 1283, 
1342, 1599, 1612, 1641, 1646, 1677, 1688, 1709, 1754

Tofu, Five-Spice Pressed (Wu-hsiang Toufukan / Wuxiang 
Doufugan) 1026, 1114, 1175, 1509, 1546, 1628, 1641, 1646, 1668, 
1689

Tofu, Flavored / Seasoned / Marinated and Baked, Broiled, Grilled, 
Braised, or Roasted. Including Tofu Jerky and Savory Baked Tofu 
246, 1162

Tofu, Flavored, Seasoned, or Marinated, but not Baked, Broiled, 
Grilled, Braised, or Roasted. Including most Five-Spice Pressed 
Tofu (wu-hsiang toufukan / wuxiang doufugan) 1026, 1114, 1175, 
1509, 1546, 1628, 1641, 1646, 1668, 1689, 1754

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) 39, 44, 59, 61, 89, 
95, 101, 103, 246, 466, 471, 482, 614, 615, 624, 693, 756, 788, 813, 
819, 844, 847, 894, 906, 942, 981, 982, 998, 1002, 1006, 1035, 
1058, 1060, 1065, 1091, 1114, 1141, 1162, 1174, 1175, 1185, 1200, 
1208, 1210, 1218, 1293, 1314, 1329, 1332, 1371, 1394, 1497, 1504, 
1508, 1509, 1523, 1525, 1545, 1546, 1578, 1579, 1612, 1628, 1640, 
1641, 1644, 1668, 1678, 1689, 1690, 1726, 1742, 1759, 1813, 1848

Tofu, Fried or Deep-Fried–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 59, 61, 95, 788, 894, 
942, 1546, 1678

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 42, 
43, 47, 52, 59, 61, 74, 78, 79, 89, 91, 96, 107, 161, 162, 257, 264, 
316, 353, 432, 463, 466, 573, 614, 615, 693, 756, 788, 819, 836, 
844, 894, 906, 942, 998, 1006, 1011, 1026, 1035, 1058, 1060, 1065, 
1114, 1141, 1175, 1182, 1185, 1329, 1401, 1462, 1467, 1508, 1509, 
1525, 1576, 1628, 1640, 1641, 1668, 1678

Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 42, 43, 59, 74, 79, 96, 
257, 353, 432, 788, 1006, 1011, 1026, 1058

Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese). 
A Japanese-Style Commercial Product 44, 162, 246, 344, 614, 615, 
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693, 756, 788, 844, 894, 1011, 1035, 1058, 1060, 1141, 1162, 1175, 
1289, 1329, 1497, 1504, 1508, 1509, 1628, 1640, 1641, 1678, 1689, 
1709

Tofu, Grilled, Broiled, Braised, or Roasted–Etymology of This 
Term and Its Cognates / Relatives in Various Languages 162, 615, 
1162

Tofu, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 36, 104, 466, 573, 1021, 1040, 1092, 
1162, 1210, 1504, 1587, 1627, 1651

Tofu Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 879, 1091, 1571

Tofu Industry and Market Statistics, Trends, and Analyses–Larger 
Companies 1258, 1314, 1591

Tofu Kit or Press (Kits or Presses Used for Making Tofu at Home) 
573, 1040, 1062, 1092, 1125, 1144, 1168, 1277, 1344, 1496, 1587, 
1627, 1651, 1716

Tofu, Non-Soy Relatives (Such as Winged Bean Tofu or Peanut 
Tofu) 35, 36, 38, 266

Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 43, 
246, 257, 472, 700, 801, 802, 855, 983, 1026, 1027, 1078, 1110, 
1114, 1173, 1508, 1612, 1628, 1641, 1644, 1668, 1677, 1689, 1729

Tofu Production–How to Make Tofu on a Commercial Scale 496, 
819, 1300, 1521

Tofu Shop (The) (Telluride, Colorado, and Arcata, California) and 
Tofu Shop Specialty Foods Inc. Founded by Matthew Schmit 1104

Tofu, Silken (Kinugoshi)–Etymology of This Term and Its Cognates 
/ Relatives in Various Languages 1058, 1065

Tofu, Silken (Kinugoshi). Made without Separation of Curds and 
Whey 1011, 1026, 1035, 1058, 1060, 1065, 1114, 1185, 1256, 1329, 
1502, 1508, 1628, 1641, 1646, 1678, 1703, 1754

Tofu, Smoked 43, 367, 398, 1371, 1467, 1497, 1591, 1641, 1644, 
1668

Tofu, Smoked–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 1668

Tofu, Spray-dried or Powdered 1462, 1467, 1627

Tofu Standards or Standard of Identity 1301

Tofu, Used as an Ingredient in Second Generation Commercial 
Products Such as Dressings, Entrees, Ice Creams, etc.. 1371, 1662

Tofumanufaktur Christian Nagel GmbH (Hamburg, Germany). 
Previously Christian Nagel Tofumanufaktur from 1984 to 1 Jan. 
1989 1571

Tofurei Svadesha Naturkost Produkte GmbH (Munich, Germany). 

Including Byodo Naturkost 1218, 1258

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 1628, 1719

Tofutown.com (formerly Viana Naturkost GmbH) and Bernd 
Drosihn (Wiesbaum / Vulkaneifel, Germany) 1571

Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream 
Company. Mintz’s Buffet Until Jan. 1982 1336

Tomato ketchup. See Ketchup, Tomato (Tomato Ketchup, Western-
Style)

Tomsun Foods, Inc. (Greenfi eld, Massachusetts; Port Washington, 
New York. Named New England Soy Dairy from 1978-1983) 1104

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) 905, 
909, 911, 918, 919, 925, 931, 932, 936, 938, 939, 951, 956, 959, 
970, 980, 989, 991, 992, 993, 1083, 1085, 1112, 1122, 1145, 1164, 
1166, 1184, 1186, 1212, 1215, 1237, 1278, 1321, 1322, 1323, 1324, 
1338, 1343, 1359, 1393, 1404, 1453, 1490, 1512, 1624, 1705, 1816

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 837, 889, 964, 1019, 1118, 1122, 1512, 1533, 1623, 
1710, 1817

Toxins and Toxicity in Foods and Feeds (General) 35, 1404

Tractors 1401, 1637

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and 
/ or Soybean Meal. See also Trade–Tariffs and Duties 63, 89, 162, 
266, 314, 352, 363, 459, 463, 464, 506, 596, 652, 683, 686, 702, 
819, 1401, 1644

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 58, 228, 272, 280, 294, 429, 432, 437, 796, 
827, 877, 948, 995, 1022, 1023, 1045, 1069, 1101, 1157, 1180, 
1204, 1214, 1219, 1274, 1275, 1284, 1334, 1385, 1420, 1425, 1427, 
1428, 1440, 1444, 1445, 1450, 1451, 1462, 1467, 1481, 1494, 1645

Trade Policies (International) Concerning Soybeans, Soy Products, 
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other 
Trade Barriers or Subsidies 463

Trade statistics, Japan. See Japan–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
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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 351, 596

Transportation of Soybeans or Soy Products to Market by Roads or 
Highways Using Trucks, Carts, etc. within a Particular Country or 
Region 597

Transportation of Soybeans or Soy Products to Market by Water 
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular 
Country or Region 351, 894, 1305, 1440

Tree of Life (St. Augustine, Florida). Purchased in Dec. 1985 by 
Netherlands-based Royal Wessanen NV Co.. 1022, 1023, 1159, 
1513, 1635

Troy, John. See Miso Products Companies (USA)–Wizard’s 
Cauldron Ltd. (Cedar Grove, North Carolina)

Trucks or Carts used to transport soybeans. See Transportation of 
Soybeans or Soy Products to Market by Roads or Highways

Trypsin / Protease / Proteinase Growth Inhibitors 930, 1095, 1210, 
1533, 1544, 1661, 1817, 1851

Tuvalu. See Oceania

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable 
Protein)

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 59, 906, 943, 1008, 1022, 1023, 1045, 
1058, 1162, 1181, 1225, 1307, 1374, 1376, 1506, 1516, 1524, 1544, 
1576, 1583, 1627, 1640, 1641, 1651, 1701, 1742

Umeboshi (Salt Plums)–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 59

Uncommon Fermented Soyfoods–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 10, 65, 377

Unfair Practices–Including Possible Deceptive / Misleading 
Labeling, Advertising, etc. See also: Adulteration 245

Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands), 
and Margarine Union 1551

United Kingdom. See Europe, Western–United Kingdom

United Nations (Including UNICEF, FAO, UNDP, UNESCO, and 
UNRRA) Work with Soy 837, 942, 1006, 1400, 1472, 1532, 1675

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.. 1045

United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board

United States Department of Agriculture (USDA)–Agricultural 
Research Service (ARS, Established 1953). Including Agricultural 
Research Administration (1942-1953) 801, 819, 820, 844, 878, 935, 
1282, 1503, 1754

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 432, 477, 488, 489, 493, 495, 503, 526, 528, 
529, 530, 531, 532, 533, 534, 574

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 527, 528, 589, 
592, 596, 597, 601, 609, 801

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) 819

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 
Research Service, Food and Nutrition Service, Foreign Agricultural 
Service, and Section of Foreign Seed and Plant Introduction 469, 
481, 579, 699, 706, 713, 754, 898, 923, 1184, 1206, 1301, 1303, 
1392, 1477, 1483, 1617, 1737

United States Department of Agriculture (USDA)–Offi ce of 
Experiment Stations (1888-1955). Transferred to the Cooperative 
State Experiment Station Service in 1961 245, 293, 294

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 591, 592, 597

United States of America–Activities and Infl uence Overseas / 
Abroad 101, 589, 591, 592, 596, 597, 601, 609, 897, 1146, 1258

United States of America–Commercial Products Imported from 
Abroad 1130, 1180, 1262, 1334, 1385

United States of America, soyfoods movement in. See Soyfoods 
Movement in North America

United States of America (USA) 49, 58, 59, 60, 61, 62, 64, 85, 95, 
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100, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 
123, 124, 125, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 
138, 139, 140, 141, 142, 143, 144, 146, 147, 148, 149, 150, 151, 
152, 153, 154, 155, 156, 157, 158, 159, 162, 164, 165, 166, 167, 
168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 
181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 
194, 195, 196, 198, 202, 203, 204, 206, 207, 208, 209, 210, 211, 
212, 213, 215, 216, 218, 221, 222, 223, 230, 231, 232, 233, 234, 
235, 236, 237, 239, 241, 243, 245, 248, 250, 251, 252, 253, 254, 
259, 261, 263, 271, 276, 278, 282, 285, 294, 295, 297, 298, 303, 
305, 307, 308, 314, 317, 324, 330, 359, 361, 363, 364, 365, 400, 
401, 402, 403, 404, 418, 422, 428, 432, 433, 434, 443, 453, 454, 
457, 459, 466, 468, 471, 474, 475, 476, 477, 478, 479, 481, 482, 
484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 
497, 498, 500, 502, 503, 505, 506, 507, 508, 509, 510, 511, 512, 
513, 514, 517, 518, 520, 521, 523, 524, 526, 528, 529, 530, 531, 
532, 533, 534, 536, 543, 547, 548, 549, 550, 559, 560, 561, 562, 
563, 564, 565, 566, 568, 574, 577, 578, 582, 584, 585, 586, 589, 
597, 599, 600, 602, 604, 605, 606, 607, 608, 611, 617, 618, 624, 
626, 627, 632, 633, 636, 638, 640, 641, 642, 650, 651, 652, 653, 
654, 658, 659, 660, 661, 662, 663, 664, 665, 674, 675, 676, 677, 
682, 683, 685, 686, 687, 688, 690, 691, 694, 695, 699, 700, 701, 
702, 703, 706, 707, 708, 710, 711, 713, 715, 716, 720, 725, 734, 
743, 749, 754, 766, 769, 789, 797, 801, 802, 813, 819, 820, 826, 
827, 832, 839, 840, 844, 855, 856, 857, 867, 868, 879, 881, 889, 
890, 898, 903, 905, 912, 922, 932, 935, 946, 947, 948, 949, 951, 
961, 962, 963, 964, 968, 969, 981, 982, 983, 984, 985, 994, 995, 
997, 999, 1002, 1003, 1006, 1008, 1009, 1013, 1014, 1017, 1019, 
1020, 1021, 1022, 1023, 1024, 1026, 1027, 1029, 1039, 1040, 1043, 
1044, 1045, 1046, 1047, 1048, 1049, 1051, 1052, 1055, 1057, 1058, 
1062, 1064, 1067, 1068, 1069, 1071, 1074, 1087, 1088, 1089, 1090, 
1092, 1093, 1094, 1095, 1098, 1100, 1101, 1102, 1103, 1104, 1105, 
1106, 1107, 1108, 1115, 1116, 1117, 1119, 1120, 1122, 1123, 1124, 
1125, 1126, 1127, 1128, 1129, 1136, 1137, 1138, 1139, 1140, 1142, 
1143, 1144, 1147, 1148, 1149, 1152, 1153, 1154, 1155, 1156, 1157, 
1158, 1159, 1160, 1162, 1168, 1171, 1175, 1177, 1178, 1181, 1184, 
1185, 1187, 1189, 1190, 1192, 1194, 1196, 1199, 1205, 1206, 1208, 
1211, 1214, 1216, 1217, 1219, 1220, 1221, 1225, 1226, 1227, 1228, 
1229, 1230, 1231, 1232, 1233, 1234, 1235, 1243, 1244, 1245, 1247, 
1248, 1249, 1250, 1251, 1252, 1253, 1254, 1255, 1256, 1257, 1260, 
1261, 1263, 1264, 1265, 1266, 1269, 1270, 1271, 1272, 1273, 1274, 
1275, 1276, 1277, 1278, 1279, 1280, 1281, 1282, 1284, 1288, 1290, 
1292, 1293, 1294, 1295, 1296, 1297, 1301, 1303, 1304, 1305, 1306, 
1307, 1310, 1311, 1313, 1319, 1320, 1321, 1322, 1323, 1324, 1326, 
1327, 1328, 1333, 1335, 1336, 1340, 1344, 1345, 1347, 1350, 1351, 
1354, 1357, 1359, 1361, 1365, 1368, 1369, 1370, 1374, 1375, 1376, 
1378, 1381, 1382, 1388, 1391, 1392, 1397, 1398, 1401, 1402, 1403, 
1405, 1406, 1408, 1409, 1410, 1411, 1413, 1416, 1417, 1419, 1420, 
1421, 1422, 1423, 1424, 1425, 1426, 1427, 1429, 1430, 1431, 1437, 
1438, 1439, 1440, 1441, 1443, 1444, 1445, 1446, 1447, 1448, 1450, 
1451, 1454, 1455, 1456, 1457, 1459, 1460, 1461, 1463, 1466, 1474, 
1475, 1477, 1478, 1481, 1483, 1484, 1486, 1487, 1489, 1490, 1493, 
1494, 1496, 1497, 1498, 1499, 1501, 1502, 1503, 1507, 1512, 1513, 
1516, 1518, 1519, 1522, 1524, 1526, 1527, 1528, 1531, 1532, 1533, 
1534, 1535, 1536, 1537, 1538, 1539, 1542, 1544, 1548, 1549, 1550, 
1551, 1552, 1556, 1557, 1558, 1559, 1560, 1561, 1562, 1563, 1564, 
1566, 1567, 1568, 1569, 1570, 1575, 1576, 1577, 1578, 1579, 1583, 
1586, 1587, 1594, 1596, 1597, 1599, 1601, 1603, 1609, 1612, 1613, 
1615, 1617, 1618, 1619, 1621, 1627, 1628, 1629, 1630, 1631, 1632, 
1633, 1634, 1635, 1636, 1637, 1638, 1640, 1641, 1647, 1649, 1650, 

1651, 1652, 1653, 1654, 1655, 1656, 1658, 1659, 1660, 1661, 1663, 
1665, 1667, 1668, 1676, 1677, 1679, 1680, 1682, 1684, 1685, 1688, 
1692, 1693, 1695, 1696, 1697, 1701, 1703, 1704, 1706, 1707, 1713, 
1714, 1716, 1718, 1719, 1720, 1723, 1724, 1727, 1731, 1733, 1737, 
1738, 1742, 1744, 1747, 1754, 1756, 1758, 1761, 1764, 1767, 1779, 
1780, 1783, 1788, 1790, 1791, 1792, 1793, 1794, 1795, 1796, 1797, 
1798, 1799, 1800, 1801, 1802, 1809, 1810, 1813, 1818, 1819, 1827, 
1829, 1840, 1851, 1854, 1857, 1859, 1861, 1863, 1864, 1867, 1868, 
1869, 1870, 1871, 1872, 1874, 1875, 1876, 1878, 1879, 1882, 1883, 
1884, 1885

United States–States–Alabama 1323

United States–States–Arizona 694, 743, 1320, 1537, 1538, 1696, 
1703, 1713, 1779, 1795, 1882, 1885

United States–States–Arkansas 695, 1003, 1022, 1023, 1123, 1220, 
1249, 1310, 1323, 1336, 1340, 1481, 1484, 1562, 1563, 1599, 1628, 
1761

United States–States–California 116, 123, 303, 317, 422, 459, 474, 
476, 482, 484, 485, 486, 489, 494, 500, 502, 517, 518, 521, 523, 
524, 547, 548, 549, 550, 559, 560, 561, 562, 564, 597, 599, 602, 
604, 605, 606, 607, 608, 617, 618, 626, 636, 654, 683, 686, 710, 
711, 827, 867, 894, 961, 963, 968, 969, 981, 994, 997, 999, 1002, 
1003, 1008, 1009, 1020, 1022, 1023, 1026, 1027, 1039, 1040, 1043, 
1044, 1045, 1046, 1048, 1049, 1051, 1055, 1064, 1069, 1071, 1092, 
1094, 1101, 1102, 1104, 1105, 1116, 1122, 1124, 1125, 1137, 1143, 
1144, 1147, 1148, 1152, 1154, 1155, 1157, 1159, 1168, 1171, 1180, 
1181, 1187, 1190, 1192, 1194, 1199, 1205, 1208, 1219, 1220, 1225, 
1232, 1235, 1250, 1252, 1254, 1255, 1256, 1257, 1260, 1261, 1262, 
1269, 1270, 1274, 1276, 1277, 1279, 1280, 1281, 1290, 1292, 1305, 
1306, 1307, 1311, 1314, 1326, 1328, 1334, 1336, 1340, 1344, 1345, 
1350, 1365, 1370, 1375, 1378, 1385, 1402, 1408, 1411, 1415, 1417, 
1420, 1422, 1424, 1426, 1427, 1438, 1439, 1445, 1446, 1447, 1448, 
1450, 1451, 1454, 1457, 1463, 1466, 1478, 1484, 1486, 1489, 1493, 
1496, 1519, 1522, 1535, 1537, 1538, 1544, 1545, 1550, 1551, 1557, 
1559, 1562, 1563, 1564, 1567, 1568, 1578, 1579, 1586, 1587, 1612, 
1613, 1619, 1629, 1631, 1632, 1633, 1634, 1635, 1636, 1649, 1652, 
1654, 1659, 1663, 1675, 1684, 1685, 1695, 1696, 1716, 1718, 1719, 
1720, 1727, 1733, 1783, 1788, 1790, 1793, 1794, 1795, 1798, 1800, 
1802, 1818, 1829, 1861, 1866, 1871, 1876, 1884, 1885

United States–States–Colorado 691, 1104, 1234, 1252, 1303, 1504, 
1507, 1535, 1552, 1621, 1638, 1696

United States–States–Connecticut 245, 520, 586, 652, 766, 857, 
1068, 1087, 1327, 1456, 1497, 1503, 1536, 1538, 1539, 1761

United States–States–Delaware 1874

United States–States–District of Columbia (Washington, DC) 117, 
488, 489, 493, 495, 526, 527, 591, 596, 601, 677, 694, 769, 839, 
1138, 1346, 1454, 1455, 1456, 1457, 1459, 1503, 1528, 1568, 1679, 
1685, 1688, 1697, 1713, 1723, 1737, 1738, 1792, 1800, 1801

United States–States–Florida 1126, 1159, 1189, 1231, 1234, 1288, 
1494, 1535, 1632, 1633, 1634, 1635, 1640, 1659, 1695, 1854

United States–States–Georgia 49, 1106, 1107, 1278, 1284, 1322, 
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1413, 1561, 1562, 1633, 1635

United States–States–Hawaii 317, 482, 528, 543, 577, 582, 624, 
627, 632, 633, 650, 651, 658, 659, 660, 661, 662, 663, 664, 674, 
676, 688, 707, 714, 720, 802, 813, 982, 994, 1098, 1100, 1104, 
1148, 1260, 1273, 1354, 1421, 1696, 1724, 1859, 1863, 1875

United States–States–Idaho 1345, 1754

United States–States–Illinois 60, 111, 112, 113, 114, 115, 116, 117, 
118, 119, 120, 121, 122, 123, 124, 125, 127, 128, 129, 130, 131, 
132, 133, 134, 135, 136, 138, 139, 140, 141, 142, 143, 144, 146, 
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 
162, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 
176, 177, 178, 179, 181, 182, 183, 184, 185, 186, 187, 188, 189, 
190, 191, 192, 193, 194, 196, 198, 202, 203, 204, 206, 207, 208, 
209, 210, 211, 212, 213, 218, 221, 222, 223, 237, 241, 248, 259, 
276, 278, 285, 361, 433, 434, 506, 509, 520, 584, 585, 586, 653, 
677, 694, 703, 706, 708, 713, 715, 716, 743, 749, 754, 757, 789, 
819, 826, 827, 839, 844, 856, 879, 889, 890, 905, 912, 932, 935, 
947, 949, 985, 994, 1003, 1029, 1057, 1138, 1140, 1158, 1159, 
1160, 1184, 1206, 1245, 1270, 1282, 1284, 1301, 1313, 1321, 1322, 
1323, 1324, 1361, 1391, 1392, 1397, 1431, 1454, 1455, 1456, 1457, 
1474, 1477, 1483, 1490, 1493, 1503, 1518, 1527, 1528, 1537, 1542, 
1548, 1558, 1560, 1567, 1568, 1569, 1570, 1693, 1696, 1706, 1747, 
1765, 1799, 1800, 1801, 1884, 1885

United States–States–Indiana 194, 239, 797, 1297, 1303, 1454, 
1455, 1456, 1457, 1558, 1561, 1617, 1713, 1718, 1795

United States–States–Introduction of Soy Products to. This 
document contains the earliest date seen for soybean products in a 
certain U.S. state. Soybeans as such had not yet been reported by 
that date in this state 1354

United States–States–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain U.S. state 
1284

United States–States–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain U.S. state 1284

United States–States–Iowa 488, 584, 586, 682, 701, 703, 789, 819, 
1029, 1104, 1273, 1323

United States–States–Kansas 432, 1533, 1677

United States–States–Kentucky 701, 754

United States–States–Louisiana 111, 113, 115, 144, 152, 198, 204, 
271, 285, 487, 509, 510, 520, 584, 586, 677, 743, 1022, 1023, 1045, 
1069, 1359, 1454, 1455, 1456, 1457, 1568, 1679, 1685, 1697, 1706, 
1713, 1793, 1795, 1800

United States–States–Maine 1069

United States–States–Maryland 565, 566, 1119, 1136, 1162, 1200, 
1221, 1288, 1474, 1539, 1737

United States–States–Massachusetts 245, 466, 520, 685, 693, 801, 
840, 948, 969, 1003, 1006, 1017, 1022, 1023, 1024, 1045, 1047, 
1062, 1068, 1069, 1093, 1103, 1104, 1117, 1159, 1162, 1199, 1230, 
1233, 1248, 1249, 1250, 1251, 1263, 1265, 1270, 1275, 1279, 1410, 
1411, 1416, 1423, 1441, 1446, 1448, 1481, 1498, 1499, 1516, 1618, 
1627, 1630, 1632, 1633, 1634, 1635, 1637, 1638, 1647, 1650, 1651, 
1654, 1659, 1665, 1667, 1680, 1692, 1695, 1729, 1761, 1827, 1884

United States–States–Michigan 180, 215, 230, 239, 252, 263, 496, 
506, 520, 584, 586, 690, 801, 839, 1104, 1130, 1152, 1425, 1455, 
1526, 1531, 1542, 1548, 1549, 1596, 1609, 1617, 1679, 1685, 1693, 
1738

United States–States–Minnesota 263, 506, 514, 1068, 1069, 1252, 
1275, 1596, 1637

United States–States–Missouri 194, 271, 509, 584, 586, 1104, 1249, 
1261, 1340, 1537, 1550, 1559, 1562, 1563, 1661, 1714, 1761

United States–States–Nebraska 189, 703, 1022, 1023, 1045, 1069

United States–States–New Hampshire 1251, 1761

United States–States–New Jersey 457, 478, 487, 490, 491, 492, 
497, 505, 508, 509, 511, 513, 520, 536, 563, 568, 578, 586, 600, 
694, 766, 769, 789, 797, 826, 839, 1022, 1023, 1045, 1069, 1156, 
1159, 1220, 1297, 1424, 1456, 1475, 1503, 1528, 1537, 1538, 1548, 
1557, 1558, 1561, 1564, 1632, 1633, 1659, 1693, 1713, 1793, 1795, 
1884, 1885

United States–States–New Mexico 1696, 1779

United States–States–New York 132, 173, 174, 175, 180, 190, 231, 
232, 233, 234, 251, 252, 261, 271, 278, 285, 295, 297, 298, 305, 
307, 308, 364, 365, 400, 401, 402, 403, 404, 412, 428, 433, 434, 
443, 453, 454, 457, 468, 478, 479, 487, 497, 506, 507, 508, 509, 
510, 511, 512, 513, 520, 536, 563, 578, 584, 586, 600, 611, 708, 
743, 766, 769, 801, 827, 839, 964, 983, 994, 995, 1019, 1022, 1023, 
1045, 1058, 1069, 1104, 1126, 1136, 1139, 1147, 1153, 1156, 1159, 
1175, 1220, 1226, 1244, 1248, 1250, 1264, 1276, 1293, 1294, 1295, 
1296, 1365, 1381, 1443, 1456, 1457, 1481, 1524, 1528, 1537, 1538, 
1548, 1550, 1558, 1560, 1567, 1568, 1583, 1594, 1601, 1615, 1617, 
1633, 1646, 1659, 1676, 1678, 1679, 1685, 1693, 1696, 1697, 1701, 
1706, 1713, 1723, 1738, 1761, 1793, 1795, 1799, 1800, 1801, 1882, 
1883, 1885

United States–States–North Carolina 506, 1126, 1156, 1189, 1196, 
1217, 1227, 1231, 1234, 1247, 1271, 1319, 1335, 1357, 1369, 1376, 
1409, 1420, 1423, 1429, 1430, 1444, 1513, 1576, 1577, 1597, 1632, 
1633, 1634, 1635, 1636, 1638, 1652, 1653, 1654, 1655, 1656, 1659, 
1660, 1695, 1867, 1868, 1870, 1884

United States–States–North Dakota 1003

United States–States–Ohio 113, 169, 170, 171, 172, 192, 194, 652, 
713, 1117, 1123, 1126, 1127, 1142, 1153, 1230, 1249, 1265, 1270, 
1279, 1618, 1633, 1637, 1659, 1884

United States–States–Oregon 475, 1535, 1556, 1566, 1575, 1596, 
1617, 1628, 1718, 1851
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United States–States–Pennsylvania 64, 85, 1284, 1647, 1693, 1840

United States–States–Rhode Island 1834

United States–States–South Carolina 144, 584, 1284, 1685, 1706

United States–States–Tennessee 951, 1104, 1125, 1653, 1707, 1764, 
1791

United States–States–Texas 1022, 1023, 1779

United States–States–Utah 459, 734, 827, 961, 999

United States–States–Vermont 1704, 1761, 1767, 1780, 1796, 1809, 
1810, 1819, 1827, 1869, 1872, 1879

United States–States–Virginia 1211, 1405, 1440, 1460, 1668, 1682, 
1693, 1864

United States–States–Washington state 432, 506, 585, 638, 640, 
641, 642, 969, 1009, 1013, 1064, 1104, 1123, 1147, 1148, 1229, 
1250, 1253, 1258, 1303, 1420, 1494, 1737, 1756, 1885

United States–States–West Virginia 276, 563, 578

United States–States–Wisconsin 100, 282, 506, 584, 586, 700, 855, 
898, 922, 994, 1074, 1088, 1089, 1090, 1148, 1184, 1185, 1214, 
1216, 1266, 1268, 1292, 1437, 1487, 1501, 1718

USA. See United States of America

USA–Food uses of soybeans, early. See Historical–Documents 
about Food Uses of Soybeans (or recipes) in the USA before 1900

USDA. See United States Department of Agriculture

USSR. See Europe, Eastern–USSR

Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and 
Their Authors

Vandemoortele N.V. (Izegem, Netherlands). Including Alpro (Early 
Years Only) and Vamo 1462, 1467

Vanuatu. See Oceania

Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type

Varieties, soybean–Chinese. See Chinese Soybean Types and 
Varieties

Varieties, soybean–Japanese. See Japanese Soybean Types and 
Varieties

Variety Development and Breeding of Soybeans (General, 
Including Varieties and Seeds) 702

Variety Development, Breeding, Selection, Evaluation, Growing, or 

Handling of Soybeans for Food Uses 1068, 1263, 1648

Variety development of soybeans. See Breeding of Soybeans 
and Classical Genetics, Irradiation of Soybeans for Breeding and 
Variety Development

Vegan cookbooks. See Vegetarian Cookbooks–Vegan Cookbooks

Veganism. See Vegetarianism–Veganism

Veganism, nutritional aspects. See Vegetarianism–Vegan Diets–
Nutritional Aspects–General

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 801

Vegetarian Cookbooks–Pseudo. Includes the Use of Fish, Poultry, 
or Small Amounts of Meat 1612

Vegetarian Cookbooks. See also: Vegan Cookbooks 1175, 1293, 
1327, 1502, 1629

Vegetarian Cookbooks–Vegan / Plant-Based Cookbooks–Do Not 
Use Dairy Products or Eggs 1524, 1583, 1676, 1701, 1813

Vegetarian Diets–Medical Aspects–Cancer 1030, 1031, 1544

Vegetarian Diets–Medical Aspects–Cardiovascular System, 
Especially Heart Disease and Stroke, But Including Hypertension 
(High Blood Pressure) 1030, 1031

Vegetarian Diets–Nutrition / Nutritional Aspects–Vitamins 869

Vegetarian / Natural Foods Products Companies. See Imagine 
Foods, Inc. (California)

Vegetarian or Vegan Restaurants or Cafeterias 1026

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh 
Foods, But Which May Include Dairy Products or Eggs. See also: 
Veganism 25, 28, 98, 161, 261, 264, 614, 692, 801, 1026, 1030, 
1031, 1033, 1034, 1043, 1044, 1048, 1122, 1155, 1187, 1218, 1269, 
1447, 1489, 1513, 1516, 1525, 1544, 1684, 1727

Vegetarianism–Religious Aspects–Religions of Indian Origin–
Buddhism (Including Zen), Hinduism, Jainism, Yoga, and Ayurveda 
344, 1030, 1031, 1033, 1034

Vegetarianism–Seventh-day Adventist Work with 801, 1544
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Vegetarianism, the Environment, and Ecology 1544

Vegetarianism–Vegan Diets–Nutritional Aspects (General) 344

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 344, 869, 
1544, 1676

Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis. 
Formerly called Banana Bean (Rarely) or Velvetbean 1122

Vestro Foods, Inc. See Westbrae Natural Foods

Viana Naturkost GmbH. See Tofutown.com

Videotapes or References to Video Tapes 1537, 1538

Vietnamese Overseas, Especially Work with Soy 1119, 1221

Vigna sesquipedalis. See Yard-Long Bean or Asparagus Bean

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea

Viili. See Soymilk, Fermented

Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the 
Limagrain Group (Groupe Limagrain) and is now offi cially named 
Vilmorin s.a.. 75, 80

Vitamin B-12 (Cyanocobalamin, Cobalamins) 840, 869, 893, 1304, 
1349, 1519, 1544

Vitamin E (Eight Forms of Tocopherol, Natural Powerful 
Antioxidants) 1544, 1661

Vitamin K (Coagulant, Needed for Normal Clotting of the Blood; 
Fat Soluble) 1476, 1544

Vitamins (General) 624, 730, 742, 744, 746, 755, 759, 801, 845, 
879, 938, 966, 1030, 1035, 1060, 1122, 1322, 1533, 1611

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 879

Walnut ketchup. See Ketchup, Walnut (Walnut Ketchup, Western-
Style)

War, Civil, USA. See Civil War in USA (1861-1865)

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 1036, 1436

Waterproof goods or cloth. See Linoleum, Floor Coverings, 
Oilcloth, and Waterproof Goods

Websites or Information on the World Wide Web or Internet 1667, 
1737, 1738

Weeds–Control and Herbicide Use 41, 266, 483, 652

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound

Well (The), Pure & Simple, and New Age Distributing Co. (San 
Jose, California) 969, 1022, 1023, 1045, 1069

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 1038, 1064, 1088, 1092, 1104, 1461, 1478, 
1484, 1513, 1596

Western Samoa. See Oceania–Samoa

Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles: 
Mienchin / Mien-chin 28, 34, 91, 96, 162, 245, 398, 624, 801, 840, 
877, 889, 896, 900, 906, 947, 964, 1058, 1110, 1141, 1175, 1293, 
1502, 1508, 1509, 1525, 1546, 1576, 1612, 1627, 1640, 1641, 1651, 
1730, 1742

Wheat Gluten–Historical Documents Published before 1900 28, 34, 
96, 245, 896

Wheat Gluten Made into Seitan (Including Wheatmeat, Tan Pups, 
and Tan Pops) 981, 1162, 1218, 1241, 1258, 1289, 1318, 1376, 
1462, 1467, 1497, 1502, 1516, 1517, 1524, 1544, 1583, 1591, 1595, 
1635, 1676, 1701, 1761

Wheat used in Chinese-style soy sauce. See Soy Sauce, Chinese 
Style, Made with a Signifi cant Proportion of Wheat or Barley

Whip Topping (Non-Dairy–Resembles Whipped Cream or 
Whipping Cream and Contains Soy Protein) 1524

White soybeans. See Soybean Seeds–White

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by 
Steve Demos. Including Soyfoods Unlimited. Owned by Dean 
Foods Co. since 8 May 2002 1104

Whole Dry Soybeans Cooked with Plenty of Water for a Long Time 
to Make Soybean Congee or Gruel 7, 25
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Whole Dry Soybeans–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 59, 280

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) 692, 1091, 1386

Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed 
as Food) 6, 7, 20, 59, 61, 78, 95, 96, 101, 107, 292, 344, 418, 466, 
503, 514, 583, 652, 686, 692, 755, 801, 819, 894, 906, 948, 981, 
1002, 1014, 1022, 1023, 1045, 1069, 1115, 1122, 1175, 1252, 1275, 
1365, 1644, 1688, 1754, 1759, 1829

Whole Dry Soybeans (Used Cooked or Unprocessed as Feed) 32, 
35, 40, 41, 96, 162, 352

Whole Foods Market. Founded in 1978 in Austin, Texas, by John 
Mackey and Renee Lawson 1513, 1761

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) 1041, 1258, 1314, 1452, 1495

Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly 
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel) 
1176

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) 51

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) 1116

Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.

Winged Bean (Psophocarpus tetragonolobus) (Also Called Four-
Angled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus 
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea, 
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or 
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis 
or Kalamismis) 51, 343, 1122, 1210, 1524, 1583, 1640, 1641, 1701, 
1742

Wizard’s Cauldron, Ltd. (Cedar Grove, North Carolina). Formerly 
Linden’s Elfworks, then Elf Works, Ltd., then American Natural 
Foods. Founded by John Troy 1369, 1635, 1654, 1659, 1663, 1884

Worcestershire Sauce (Soy Sauce Was the Main Ingredient before 
the 1940s). Including Lea & Perrins in England 162, 432, 528, 1049

Worcestershire Sauce–With Soy Sauce Used as an Ingredient 432, 

528, 903

World 665, 702, 879, 1135, 1138, 1401, 1641, 1675, 1742

World problems. See Hunger, Malnutrition, Famine, Food 
Shortages, and Mortality, Nuclear Power, Weapons, War, Fallout, or 
Radioactivity, Population Growth (Human) and Related Problems 
(Including Poverty), Protein Resources and Shortages, and the 
“World Protein Crisis / Gap / Problem” of 1950-1979, Resource 
Shortages (Including Water and Energy), Economic Growth, 
Pollution, Appropriate Technology

World–Soybean Production, Area and Stocks–Statistics, Trends, and 
Analyses 1138

World War I–Soybeans and Soyfoods. Also known as the “First 
World War” and “The Great War” 463, 464, 645, 1579

World War II–Soybeans and Soyfoods. Also Called the “Second 
World War” 691, 695, 827, 877, 935, 966, 1024, 1165, 1283, 1303, 
1428, 1468, 1551, 1617, 1696, 1779

Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 440, 646, 
670, 729, 791, 942, 1305, 1312, 1382, 1556, 1566, 1575, 1599, 
1696, 1718

Yamato Tofuhaus Sojaprodukte GmbH. See Huegli Naehrmittel 
A.G. (Steinach-Arbon, Switzerland)

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 488, 495

Yandou–Salted Chinese Natto 1817, 1857, 1858

Yard-Long Bean or Asparagus Bean–Vigna sesquipedalis (L.) 
Fruw.. 471

Yellow soybeans. See Soybean Seeds–Yellow

Yield Statistics, Soybean 162, 406, 483, 514, 652, 716

Yogurt, soy. See Soy Yogurt

Yuba as a Step in the Tofu- or Soymilk-Making Process 35, 45, 91

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 692, 867, 1026, 1110, 1114, 1135, 1504, 1508, 1628, 
1644, 1689, 1729

Yuba–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 35, 59, 89, 91, 96, 257, 352, 867, 1026, 1110, 
1293, 1504, 1644, 1668, 1689

Yuba, Homemade–How to Make at Home or on a Laboratory Scale, 
by Hand 466
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Yuba–Imports, Exports, International Trade 432

Yuba made into meat alternatives. See Meat Alternatives 
(Traditional Asian)–Made from Yuba

Yuba Production–How to Make Yuba on a Commercial Scale 942

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” 
35, 45, 59, 61, 62, 64, 79, 89, 91, 95, 96, 101, 103, 246, 257, 277, 
316, 352, 398, 432, 466, 471, 614, 615, 675, 692, 693, 713, 756, 
788, 801, 844, 867, 894, 897, 906, 934, 942, 945, 982, 983, 998, 
1006, 1011, 1026, 1035, 1058, 1060, 1065, 1110, 1114, 1122, 1135, 
1162, 1175, 1185, 1289, 1293, 1329, 1332, 1401, 1406, 1472, 1504, 
1508, 1509, 1525, 1546, 1609, 1627, 1628, 1640, 1641, 1644, 1646, 
1651, 1668, 1678, 1689, 1690, 1702, 1742, 1745, 1754, 1807, 1813, 
1829, 1848

Yugoslavia. See Europe, Eastern–Serbia and Montenegro

Yukiwari natto. See Natto, Yukiwari

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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