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INTRODUCTION

Brief Chronology/Timeline of Extruders and Extrusion
Cooking

1969 – Wenger Manufacturing, of Sabetha, Kansas, is now
making its X-25 Uni-Tex, a low-cost extrusion cooker.

1938 Feb. 15 – U.S. Patent No. 2,108,582 titled “Casein
product and process of making,” is issued to inventor Henry
V. Dunham. Application filed 26 April 1935. It states Wet
casein and a filler (such as “vegetable seedmeals, such as
peanut meal, soymeal and the like, or the isolated proteins
from said meals...”) are fed into the hopper of a single-screw
jacketed extruder, extruded under high pressure, dried, and
ground. “Ground soybean meal” and “soybean meal” are
also mentioned. A detailed diagram of the extruder is given,
with the main parts labeled. This “apparatus has long been
used in the industry of casein plastics.”
Note: This is the earliest document seen concerning an
extruding machine extruding soymeal or soybean meal.

1970 Feb. – Earliest document seen stating that extrusion
cookers are used to process soybeans (Soybean Digest, p. 1417).

1957 April – The “Ralston Purina Company released a new
product, Purina Dog Chow. The food consisted of crunchy
nuggets of dry dog food that were extruded through a die,
like other feed pellets, but also different in texture: they
were lightweight, exploded like popcorn, and riddled with
cells of expanded air. The food was extremely popular – by
August of the following year it had become the nation’s
leading dry dog food – and nobody knew how Purina did it.
Oak Smith wanted to know” (Wenger Manufacturing, 2010,
p. 23).
1959 Oct. – Oak B. Smith, Director of Market Research,
Wenger Mixer Manufacturing Co., writes an article on
“The expansion pelleting process for dog food production”
published in Petfood Industry magazine (p. 7-12, 37).
Wenger created the extruders that make the pellets.
1960 Sept. 1 – A U.S. Patent for a “Method of increasing
palatability and digestibility of a cereal product” is applied
for by Joseph Wenger. The patent (No. 3,117,006) is issued
on 7 Jan. 1964 and assigned to Wenger Manufacturing, Inc.
of Sabetha, Kansas.
1961 – LeRoy Hansen, Nahil Said, and Wilmot Wijeratne
co-found Insta-Pro to make low-cost extrusion cookers to
help farmers process their grain and beans on the farm.
1963 Dec. – Wenger Mixer Manufacturing, Industrial
Division, runs its earliest known ad in Soybean Digest. It is
titled “Protein… Within the Reach of All.” (p. 24).

1971 Feb. – Earliest document seen that mentions textured
soy protein concentrates, which it calls “Extruded… soy
concentrates” (Meat Processing)
1971 March 29 – The Brady Crop Cooker is now for sale
(Piqua Daily Call {Ohio}, p. 18).
1973 Feb. – Meals for Millions (MFM) starts its first
extrusion cooking project by testing the practicability of
texturizing protein in a simple apparatus – later used for
many years in Korea.
1973 – Wheat Soy Blend (WSB) imported to Sri Lanka under
the Food for Peace (PL 480, Title II donations) program and
distributed by CARE was first packaged into 750-gm bags
(each bearing the now well-known picture of a healthy baby)
and sold as Thriposha. The name, pronounced truh-POEshuh, means ‘three nutrient groups,’ namely corn, soy, and
milk. It was written on the bag in three languages, which
increased local identification and acceptance (LEC Report
No. 1. 1976. June, p. 105-11).
1974 – A large, high-capacity plant to make extruded floating
catfish food in the Mississippi Delta goes into operation. It
was commissioned by a cooperative of catfish farmers.
1976 June – The phrase “low-cost extrusion cooker” is first
used – by J. Richard Jansen in LEC Report No. 1 (p. 57-65).
This is also one of several first documents to contain the
abbreviation “LEC.”
1977 Jan. – The LEC Newsletter begins publication at
Colorado State University. Each issue contains a summary
of activities worldwide on the testing and application of lowcost extrusion cookers for the production of nutritious foods
and other food applications. Edited by Judson M. Harper, it is
published twice a year.
1978 – An LEC-based plant was installed and began
operation in Costa Rica to make a number of food products
using indigenous raw materials that could be used in school
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feeding programs.

ABOUT THIS BOOK

1978 – The LEC-based plant began operation in Tanzania
to produce a corn-soybean blended, precooked food product
supplemented with milk powder, vitamins, and minerals.
1980 – The current plant making Thriposha in Sri Lanka
began operation.
1980 – An LEC processing plant was installed and began
operation in Guyana to produce a product named Cerex
made from extruded cereal blends and fortified with soybean
flour, oil, milk powder, sugar, vitamins, and minerals.
1980 – A small LEC plant was installed and began operation
in Chiang Rai, Thailand. The plant was used to precook a
formula made from rice and soybeans and supplemented
with sugar, milk powder, vitamins and minerals.
1983 – A small production unit based on LEC was installed
and made operational in Quito, Ecuador, to precook rice and
soybeans to make a product named Leche Arroz.
1985 – Twenty-one food companies and 5 machine
manufacturers gather and establish the Japanese Research
and Development Association for Extrusion Cooking, at the
request of Japanese Ministry of Agriculture, Forestry and
Fisheries.
1988 – An extrusion plant capable of producing
approximately one metric ton/hour was installed in Kinshasa,
Zaire. The plant was designed to make a product named
CEREVAP and made from corn, soybean and whet flour
extruded and combined with sugar, milk powder, oil,
vitamins and minerals.
2000 – Insta-Pro now has offices in Brazil, Mexico, Taiwan,
China, Russia and England.
2020 Oct. – Insta-Pro International. Inc., which is owned and
managed by a group of investors, has grown into a thriving
company with extruders around the world.

This is the most comprehensive book ever published about
the history of extrusion cooking. It has been compiled, one
record at a time over a period of 42 years, in an attempt to
document the history of this interesting subject. It is also the
single most current and useful source of information on this
subject.
This is one of more than 100 books compiled by William
Shurtleff and Akiko Aoyagi, and published by the Soyinfo
Center. It is based on historical principles, listing all known
documents and commercial products in chronological order.
It features detailed information on:

•

48 different document types, both published and
unpublished.

•

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

•
•

71 unpublished archival documents.

•

115 original Soyinfo Center interviews and overviews
never before published, except perhaps in our books.
101 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 first author’s first name (if
given). For most books, we state if it is illustrated, whether
or not it has an index, and the height in centimeters.
All of the graphics (labels, ads, leaflets, etc) displayed in this
book are on file, organized by subject, chronologically, in the
Soyinfo Center’s Graphics Collection.
For commercial soy products (CSP), each record includes
(if possible) the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information on
each product (such as advertisements, articles, patents, etc.)
are also given.
A complete subject/geographical index is also included.
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ABBREVIATIONS USED IN THIS BOOK
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 = fluid 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)

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

1. Read the Introduction and Chronology/Timeline
located near the beginning of the book; it contains
highlights and a summary of the book.
2. Search the book. The KEY to using this digital book,
which is in PDF format, is to SEARCH IT using Adobe
Acrobat Reader: For those few who do not have it, Google:
Acrobat Reader - then select the free download for your
type of computer.
Click on the link to this book and wait for the book
to load completely and the hourglass by the cursor to
disappear (4-6 minutes).
Type [Ctrl+F] to “Find.” A white search box will appear
near the top right of your screen.
Type in your search term, such as Wenger or Sri Lanka.
You will be told how many times this term appears, then
the first one will be highlighted.
To go to the next occurrence, click the down arrow, etc.
3. Use the indexes, located at the end of the book. Suppose
you are looking for all records about tofu. These can appear
in the text under a variety of different names: bean curd,
tahu, doufu, to-fu, etc. Yet all of these will appear (by record
number) under the word “Tofu” in the index. See “How to
Use the Index,” below. Also:
Chronological Order: The publications and products in this
book are listed with the earliest first 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 first - to
find 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 specific information that interests you. Browse
through it briefly to familiarize yourself with its contents and
format.
Each record in the book has been assigned a sequential
number, starting with 1 for the first/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
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 flour 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, Griffith 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. SoyRelated 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.

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-find 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 define, 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 finished chapters are available free of charge
in PDF format on our website and on Google Books.

“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.

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

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

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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HISTORY OF EXTRUSION COOKING AND EXTRUDERS
(1938-2020)

1. Dunham, Henry V. 1938. Casein product and process of
making. U.S. Patent 2,108,582. Feb. 15. 6 p. Application
filed 26 April 1935. 1 drawing. [1 ref]
• Summary: Wet casein and a filler (such as “vegetable
seedmeals, such as peanut meal, soymeal and the like, or the
isolated proteins from said meals...”) are fed into the hopper
of a single-screw jacketed screw press or extruding machine,
extruded under high pressure, dried, and ground. “Ground
soybean meal” and soybean meal” are also mentioned. A
detailed diagram of the machine is given, with the main parts
labeled. This “apparatus has long been used in the industry
of casein plastics.”
Note. This is the earliest document seen (Oct. 2020)
concerning an extruding machine extruding a soy product
such as soymeal or soybean meal. Address: Bainbridge, New
York.

2. DuBois, J. Harry. 1943. Plastics: a simplified presentation
of the manufacture and use of the important plastics
materials and products with tables of their properties and
the basic design information required by engineers and
designers. Rev. ed. Chicago: American Technical Society. vii
+ 295 p. Illust. Index. 22 cm. [ soy ref]
• Summary: In Chapter 2, “Phenolic plastics,” the subsection
titled “Soybean fillers” states (p. 34): “Soybean meal
has been used to a limited extent as a filler for phenolic
compounds.”
In Chapter 7, “Other plastic materials,” is a long section
titled “Soybean plastics” (p. 151-52) which discusses the
work of the U.S. Regional Soybean Industrial Products
Laboratory at Urbana, Illinois. In making plastics, soybean
meal is hardened with formaldehyde. This plastic has been
used by the Ford Motor Co. for certain applications.
These soybean plastics “have considerable
absorption and lack good dimensional stability
and electrical properties.” They are presently not
important commercial materials.
Also includes casein plastics, casein
manufacture, rubber processing, and synthetic
rubber. Address: B.S., Plastics Dep., General
Electric Co.
3. Soybean Digest. 1954. Grits and flakes... from the
world of soy: Oak B. Smith has been named general
sales manager for the Wenger Mixer Manufacturing
Co., Sabetha, Kansas... May. p. 26.
• Summary: “... coinciding with an expanded
distribution program for the firm’s pellet mills and
molasses feed mixers.”
Note: This is the earliest document
seen (Oct. 2020) concerning the Wenger Mixer
Manufacturing Co. or its new expansion pelleting
process.
4. Schafers, Ted. 1957. World’s most unusual diet
kitchen. St. Louis Globe-Democrat (St. Louis,
Missouri). March 24. p. 1F, 6F.
• Summary: Describes the work of Dr. James E.
Corbin and Joe Populaire at the Ralston Purina
Co. developing feeds for monkeys, dogs, cats,
laboratory mice and rats, game birds (pheasants,
quail), fish (mountain trout, blue gills, catfish,
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minnows), and even grey crickets–which were raised for fish
bait. Dr. Corbin, a research nutritionist, is head of “special
chow research” for Ralston Purina in a large laboratory at
735 Chouteau ave.
Since development of the Salk polio vaccine 3 years
ago, vaccine makers have imported more than 30,000
Rhesus monkeys into the USA, mostly for use in research
laboratories. Corbin’s team is now working to find a new
food to replace the messy banana-fruit diet that monkeys
usually eat with a factory-made scientific food that
incorporates “stabilized vitamin C” into a curly sausageshaped food. Monkeys now like it and thrive on it. Ralston
Purina has established a special factory to make this new
“monkey chow.”
One of America’s fastest growing businesses is
commercial fish hatcheries [later call aquaculture] which
raise game fish for human consumption. There are now 1,000
fish hatcheries in America. Dr. R.M. Bethke has developed
a stabilized food on which trout grow twice as fast as on the
old diet of insects, liver, chicken and packing house waste.
They are also said to taste better. The USDA is pushing the
“farm pond program” as a source of new work and income
during periods of spare time. Some farmers charge people to
fish in their private ponds.
There are now 14 million licensed hunters in the USA.
To serve their need for game birds, “controlled” shooting
preserves are springing up across America.
Dr. Harold L. Wilcke, assistant director of research,
points out that these laboratory animals are saving thousands
of human lives. Last year, one laboratory produced a million
mice. “That is why special laboratory foods are important.”
A photo shows Joseph Vandepopulaire offering some
of the new “monkey chow” to a monkey, who passes up a
banana to grab it. Note: The process for making these feeds
[extrusion cooking] is not discussed since Ralston Purina
considered it top secret. Address: Staff writer.
5. Soybean Digest. 1957. Honeymead expands further: To
add deodorization system to world’s largest solvent plant.
April. p. 30-31.
• Summary: Honeymead Products Co. of Cedar Rapids,
Iowa, was in the livestock feed business in the 1930s.
The company built its first oil extraction plant when faced
with the problem of maintaining a continuous flow and
economical supply of soybean meal. Honeymead installed a
solvent extraction plant, unlike the typical plant of that day,
which used comparatively inefficient expellers. The company
was able to place itself in a more competitive position in the
feed business by providing its own soybean oil meal for use
in feed mixtures and by marketing the oil.
The Honeymead plants were sold when World War
II broke out. Honeymead remained a liquid corporation
throughout the war years. When the principals returned from
service, like many temporarily interrupted businessmen,

they turned to the task of picking up the pieces. Honeymead
management bought a crushing plant at Mankato, Minnesota
in 1948. The plant had 2 expellers and the firm added 3
more.
At Mankato, Honeymead soon added a 150 ton per day
solvent extraction plant and “very shortly thereafter junked
most of the equipment purchased only a few years before.
In 1953 Honeymead “awarded a contract to the
Blaw-Knox Co. of Pittsburgh [Pennsylvania] for design,
engineering, and construction of what was at the time the
world’s largest solvent extraction plant–a 500-ton-per-day
Rotocel.”
“In 1955 Honeymead installed a continuous refining
system for degumming soybean oil.”
In late 1956 Honeymead completed installation of
another Blaw-Knox Rotocel, capacity 1,200 tons per day,
again the world’s largest. Contains a detailed description of
the Rotocel solvent process used at Mankato. Honeymead
now produces 2 types of soy flour which are used mainly as
an industrial adhesive, a 44% and a 50% protein meal, and a
line of extruded pellets for livestock feed.
Photos show: (1) Lowell Andreas (president), James
Maslon (vice president of production), W.B. Cox (in charge
of specialty sales), and Thayer Mullan (in charge of soybean
sales). (2) A workman at the base of the base of the 1,200
ton Rotocel with miscella tank in the background. (3) A
tumbling, counter-current air cooler.
6. Smith, Oak B. 1959. The expansion pelleting process for
dog food production. Petfood Industry. Oct. p. 7-12, 37.
• Summary: Contents: Summary. Introduction.
Gelatinization of starches. The Wenger Expansion
Pelleting System for dog foods consists of: A two-stage
preconditioner, a dog food expansion pellet mill, a pellet
toaster, a pellet shaker or reel-type screening equipment,
an external fat application unit, a pellet cooler, packaging
equipment, boiler, crusher (for large pellets). Flow in
expansion pelleting: Incoming ingredients, compounding,
mixing, regrinding, cleaning, pellet mash bin. Controls.
Arrangement of expansion equipment. Is toasting really
necessary? Toasting is necessary.
Expanded dog food is now being made at several
plants across the USA. Wenger, which began development
of the cereal gelatinizing expansion process almost four
years ago, has created the machinery that does the job; the
first systems were delivered in the spring of 1957. One dog
food manufacturer using Wenger equipment is Doane Feed
Products, Joplin, Missouri.
Photos show various stages of the process and the final
product. Soy is not mentioned. Address: Director of Market
Research, Wenger Mixer Manufacturing Co..
7. Feedstuffs. 1961. Soybean processing procedure
explained. 33(44):42. Nov. 4.
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• Summary: “There has been a great deal of interest in
the possibilities of using heat-treated full-fat soybeans in
feeding. Also, there is increasing interest in the use of an
expansion pelleting process for feedstuffs.”
“The equipment used for preparation of the ground
heated unextracted soybeans in the Purdue work is shown
in the accompanying picture. The unit is a Wenger 100 h.p.
Multi-Duty pellet mill, complete with steam jacketed twostage preconditioner (acting as the feeder also for the pellet
mill), and equipped with the Wenger expansion continuous
cooking extruder assembly. This is the pellet mill in which
the soy is cooked.
“The complete process consists of grinding whole
soybeans, elevating them into a bin above the preconditioner,
applying steam to the ground beans to injection into the
preconditioner, and by steam jacketing the preconditioner.
The preconditioner is equipped with a variable speed drive
motor, and therefore also acts as the feeder for the pellet
mill. In the high speed mixer, additional steam is applied,
and the product is then extruded through the continuous
cooking expansion pelleting assembly. The beans are cooked
continuously and reach temperatures of approximately 250º
in this process. It may be noted that the expansion pellet head
is also steam jacketed.
“As the pellets are discharged from the expansion pellet
head, they are run into a cooler where they are rather easily
cooled, and are thereafter run over crumble rolls to reduce
them to granular form, and thereafter the material may be
incorporated into complete feeds or concentrates as required.
“It is felt at Lafayette that the process is a significant one
and that continuing feeding tests will bear this out.
“It is noted that the expansion pelleting assembly in the
equipment used is a component of the Wenger Multi-Duty
pellet mill; this unit thus also may be used to produce hard
pellet or high-molasses pellets.”
A photo shows “Equipment used for preparation of
heated unextracted soybeans.” As noted above, the unit used
is a “Wenger 100 h.p. [horsepower] Multi-Duty pellet mill,
complete with steam jacketed two-stage preconditioner...”
Note 1. This is the earliest document seen (Oct. 2001)
that mentions Wenger [Wenger Manufacturing, Inc.] in
connection with soybean extrusion.
Note 2. The Official Program: Annual Convention of
the Association of Operative Millers (1960) states: From
“the People who pioneered extrusion cooking Wenger’s new
X-15 Snack Extruder was designed by Wenger engineers...”
Address: Purdue Univ., Lafayette, Indiana.
8. Jimenez, A.A.; Perry, T.W.; Pickett, R.A.; Beeson, W.M.
1961. Effect of feeding raw or heated ground soybeans
on gains, feed efficiency and carcass quality of swine.
Feedstuffs 33(44):42, 60. Nov. 4.
• Summary: This article is a progress report on swine
feeding research at Purdue University, presented at the 1961

Purdue Swine Day. “Developments in the use of full-fat
soybeans and an expansion pelleting process are regarded as
significant.” The research was supported in part by a grantin-aid from Wenger Mixer Mfg., Sabetha, Kansas.
See also sidebar titled “Soybean processing procedure
explained,” which contains a photo of the equipment used for
preparation of heated unextracted soybeans.
Note 1. This is the earliest document seen (Oct. 2020)
concerning the Wenger Mixer Manufacturing Co. in
connection with soy.
Note 2. This is the earliest English-language document
seen (Oct. 2020) that mentions “pelleting” in connection
with soybeans. Address: Purdue Univ., Lafayette, Indiana.
9. Soybean Digest. 1963. New development for soybeans in
children’s food. Sept. p. 91.
• Summary: “A new way of preparing soybeans for
use in children’s food in developing countries has been
accomplished in an international research effort, the U.S.
Department of Agriculture reports.
“A full-fat soy flour that can be made in simple, mobile
equipment resulted from cooperation of USDA’s Agricultural
Research Service, the United Nations Children’s Fund
(UNICEF), and Wenger Mixer Manufacturing of Sabetha,
Kansas.
“This flour, made from dehulled soybeans, contains
40% of high quality protein and 20% of easily digestible fat.
It can be used alone in beverage products such as soy milk
and babies’ formulas or with cereal products in macaroni,
noodles, baked goods, and soups. The combination of
soybean and cereal protein is well balanced nutritionally for
human food.
“Full-fat soy flour is being evaluated as food for
children under 1 year old in Taiwan and Indonesia. It will be
compared with other soy foods in tests by 3,000 children.
“The new method of preparing soy flour is called the
‘extrusion’ or ‘expansion’ process. The soybean product
expands when it is extruded to atmospheric conditions from
conditions of high pressure and temperature.
Note: This is the earliest document seen (Nov. 2013) that
discusses the use of extrusion cooking or an extruder to make
soy flour–especially full-fat soy flour.
“The cooperation of ARS [USDA’s Agricultural
Research Service] scientists at Peoria, Illinois, in these
studies is part of USDA’s research effort to find new uses
for agricultural products. UNICEF is interested in simple,
compact food-processing equipment suitable for mobile use
in developing countries where large scale processing is not
yet feasible. The studies were financed largely by UNICEF
funds.”
10. Wenger Mixer Manufacturing, Industrial Div. 1963.
Protein... within the reach of all (Ad). Soybean Digest. Dec.
p. 24.
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• Summary: “Soybeans add a new dimension to
their expanding horizon with the development of
the Wenger process for cooking full fat soybeans.
Full fat soy granules or flour can now be produced
at large capacities (1,000 to 8,000 pounds per hour)
in areas requiring protein enrichment of diets by
using a new and simple system which assures:
“Rock bottom processing costs.
“A bland and palatable product.
“Peak Condition of Proteins and Vitamins
“Precise Control of Growth Inhibitors
“Ease in Maintenance of Sanitary Conditions
“Fine Shelf Life and Product Stability
“Should your needs go beyond the production
of full fat soy granules or flour, the same basic
Wenger system will also cook complete protein
enriched foods in which blends of ground
soybeans, locally available cereals, minerals,
vitamins, syrups and local flavorings are
gelatinized and expanded simultaneously as beads
or flakes. Such protein enriched foods may be
consumed in these attractive forms, or may be
reduced to a flour or reconstituted as a liquid. A
request will bring full details on one of the most
important and economical developments in protein
enrichment in many years.”
Note: This is the earliest ad we have seen by
Wenger.
Note: This ad also appeared in the May 1964
issue (p. 44), the July 1964 issue (p. 32), the Sept.
1064 issue (p. 39), and the July 1965 issue (p. 23)
of this magazine. Address: 1802 Federal Reserve
Bank Bldg., Kansas City 6, Missouri. Phone: BA
1-5084.
11. Wenger, Joseph. Assignor to Wenger
Manufacturing, Inc. (Sabetha, Kansas). 1964.
Method of increasing palatability and digestibility
of a cereal product. U.S. Patent 3,117,006. Jan. 7. 6
p. Application filed 1 Sept. 1960. 6 drawings. [6 ref]
• Summary: See next 2 pages. “This invention related to the
treatment of certain substances wherein one of the objects is
to increase the bulk thereof by expansion.
“Another object, coupled with such expansion or
separate therefrom, is to gelatinize the subject.”
The most important object of this invention is “to
provide a method of treatment of substances such as cereals
having a high starch content wherein the method is such as
to produce a high percentage of gelatinization in the end
product.”
The method of this invention is based upon the fact that
starch chains in ungelatinized starches are held together by
glucoside linkages, and in the ungelatinized form, the starch
is essentially water-insoluble. On the other hand, when the

starch is hydrolyzed or gelatinized, the starch cells become
broken into simpler carbohydrates that are, for the most part,
water soluble.
“Gelatinization becomes important when the end
product is to be eaten or used as a food ingredient.” A
primary object of this invention is “to provide a method
which will result in a high degree of gelatinization, but which
does not hamper practical or high production techniques, and
which will also permit various shapes and configurations in
the end product, as for example, in the form of pellets having
wide use in such form.”
The method involves certain steps: heating, admixing,
moisturizing, compression, product advancement, and
pressure release. A detailed description is given of the
process and its relation to the many parts of the machine–
each of which has a name and is labeled.
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The “rise in temperature is accomplished also, at least in
part, by mechanical friction which results from the pressures
that are exerted on the mash” as it is advanced by the
screws” (col. 5.25).
The important facet of the discharge “is the
instantaneous release of pressure and resultant maximum
expansion. Further, if extrusion is used as illustrated, the
shape and size of the fragments or particles may be varied as
desired...” (col. 6.3).
The method can “be used in the production of such
foods as breakfast cereals, party snacks, macaroni,
spaghetti,... gluten meal pellets... and a wide variety of other
products for animal or human consumption.
Claims: “1. The commercial, high production method of
increasing palatability and digestibility of a cereal product
having a high starch content by gelatinization of said
starch...”
The six mechanical drawings look very much like an
extrusion cooker, with two tubes, steam jackets that surround
and heat the tubes, powered by an electric motor.
Note 1. This is the first extrusion-related patent applied
for by Wenger.
Note 2. The words “friction” and “extrusion” are used.
The terms “extrusion cooking” and “expansion pelleting”
are not used. Neither soybeans nor any other legume is
mentioned. Address: Sabetha, Kansas.
12. Korula, Soma; Shurpalekar, S.R.; Chandrasekhara,
M.R.; Rajalakshmi, D.; Swaminathan, M. 1964. Efficacy of
a spray dried infant food formulation based on groundnut
[peanut] protein isolate and soya flour in meeting the protein
requirements of protein depleted rats. J. of Food Science and
Technology (Mysore, India) 1(1):4-7. April. [17 ref]
• Summary: “The protein efficiency ratios (for a 4 week
period) of infant fed formulation based on groundnut protein
isolate, full-fat soya flour, dextrimaltose and hydrogenated
groundnut oil were 2.72 and 2.33 at 15 and 20 per cent levels
of protein intake respectively and did not differ significantly
from the corresponding values (2.79 and 2.23 respectively)
for milk food of similar composition.” Address: Central Food
Technological Research Inst. (CFTRI), Mysore, India.
13. Chemical Week. 1964. Ahead: Synthetics for the starving.
New ways to turn inedible raw materials into protein vie for
domestic and world uses. 95(8):79-80, 82, 84, 86. Aug. 22.
• Summary: Contents: Introduction. Formulated products.
Fiber route [spinning soy protein]. Other soy work. How
different protein sources rate (comparing the amino acid
content of an Ideal, fish, beef, skim milk, soybean, peanut,
cottonseed). Other soy work (ADM is working on an
inexpensive extruded soy ingredient) [later to be called
TVP]. (USDA’s Northern Regional Research Lab. has
conducted extensive research on “developing edible forms
of soybean protein, as have other food and agricultural

manufacturers”). Peanuts and cottonseed. ‘Inedible’ food
(slaughterhouse waste, trash fish and fish flour). Petroleum
upgrader (petroleum is the newest source of edible protein).
Synthetic diets.
A large photo at the top of the first page shows children
standing with empty bowls and cups. The caption: “Broad
research effort on new sources of protein promises new hope
for hungry children.”
Four photos one page 80 have these 4 captions:
“Abundant soybean crop, yields 90% protein powder, that
can be spun into fiber, for making simulated meat.” Of
course, no hungry person could afford such an expensive
result of food science wizardry and Robert Boyer’s U.S.
Patent 2,682,466.
14. Mustakas, G.C.; Griffin, E.L., Jr.; Allen, L.E.; Smith,
O.B. 1964. Production and nutritional evaluation of
extrusion-cooked full-fat soybean flour. J. of the American
Oil Chemists’ Society 41(9):607-14. Sept. [14 ref]
• Summary: The abstract begins: “A processing method for
preparing full-fat soybean flours for human consumption
by a new extrusion cooking method was developed.” The
paper continues: “The extrusion equipment described in this
paper was used in 1961 to convert soybeans directly to fullfat meals for feed mixing. Swine feeding tests carried out
on these meals at Purdue University [Indiana] were reported
[Jimenez et al. 1961, in Feedstuffs 33(44):42] to give
comparable weight gains and feed conversion efficiencies of
regular defatted soybean meal with added fat.
“On the basis of the Purdue experiment, it was
conceived that it might be possible to apply the cookerextruder process to dehulled soybeans to produce an ediblegrade full-fat soybean product which could be ground to a
highly nutritious flour for human foods.”
“A collaborative project was therefore sponsored by
UNICEF, and undertaken by the Northern Utilization Res.
& Dev. Div., ARS [Agricultural Research Service], USDA
[NRRL], and the Wenger Mixer Manufacturing [Sabetha,
Kansas] to develop and evaluate and evaluate a simplified
extrusion cooking process for the production of full-fat
soybean flour for edible uses.” Contains an analysis of
12 soybean flours processed under different conditions.
“The United Nations Children’s Fund (UNICEF) has been
improving local diets in the developing countries, especially
of children and of pregnant and nursing mothers. Since
[cow’s] milk is a logical food for this group, UNICEF has
assisted in building and equipping over 200 milk-processing
plants in the developing countries to provide safe milk or
milk powder.”
“Asians have traditionally used soybean foods, generally
in a moist form. Some of these are: soy milk (a water extract
of the ground whole bean); tofu (a precipitated curd similar
to cottage cheese); and tempeh (a fermented product of the
decorticated bean). Because of their relatively short shelf life
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they are usually made locally each day as a cottage or small
village industry.”
The product flavor was evaluated. “The prevention of
off-flavors and odors which result from fat deterioration is
of major importance.” Only one lot was stabilized with an
antioxidant. Accelerated stability tests were conducted on
two lots at 100ºF and 113ºF for 1-39 weeks. The highertemperature lot began to show evidence of rancidity by its
elevated peroxide value of 6.4 at the end of 15 weeks, and
this rancidity was strong at the end of 26 weeks when the
peroxide value reached 54. The fresh products had a desired
nutty flavor, and the strong beany-bitter flavor had been
removed.
“Proposed Clinical Testing. A 1,000-lb lot of the
milled soy flour has been forwarded to the P.N. Sarihusada
Co., Jogjakarta, Indonesia, where it will be formulated
and packaged for acceptability testing in the areas now
supplied by the plant with the dried water-extracted soya
milk formulation. Clinical and acceptability testing is being
done by the College of Medicine of the National Taiwan
University, Taipei, Taiwan. It is part of a large-scale clinical
test with infants up to 12 months of age to compare the
extruded soy flour formulated as a milk, with various other
soybean products.” Two illustrations show the extrusion
equipment, which was operated by LaVon Wenger.
Note: This is the earliest document seen (Dec. 1997)
that discusses extrusion cooking in connection with soybeans
for food uses. This appears to be the first production of fullfat soy flour (FFSF) by an extrusion cooker. Address: 1-2.
Northern Regional Research Lab., Peoria, Illinois; 3. Food
Conservation Div., UNICEF, United Nations, New York; 4.
Wenger Mixer Manufacturing, Kansas City, Missouri.
15. Mustakas, Gus C.; Mayberry, Dean H. 1964. Simplifies
full-fat soy flour process: USDA process economically
converts soybeans to palatable, nutritious food with a good
shelf-life. Food Engineering 36(10):52-53. Oct.
• Summary: In this continuous process, whole soybeans are
cracked, dehulled, flaked, the preconditioned at 212ºF to
18-21% moisture, run through a high-speed mixer, and then
an extruder where they are raised in 60-90 seconds to high
pressure by a screw working in a closed barrel. They are
extruded through ¼-inch die openings, cooled, dried, and
milled to flour. The temperature just before extrusion reaches
240 to 290ºF.
Soybean extrusion cooking is being studied by: (1)
USDA’s Northern Utilization Research Laboratory, Peoria,
Illinois; (2) Wenger Mixer Manufacturing, Kansas City,
Missouri. (3) United Nations Children’s Fund, United
Nations, New York.
“The full-fat soy flour process is a modification of the
Wenger system for the production of expanded dog food
pellets.”
A flow diagram shows continuous process pressure

cooking of soybeans. An illustration shows a cut-away
view of an extruder; the high- and low-pressure sections are
separated by airlocks. A graph shows the temperature vs.
time for the process; the maximum temperature ranges from
about 240-280ºF. Address: Northern Utilization Research
Lab., USDA, Peoria, Illinois.
16. Horan, F.E. 1965. Contribution of non-animal proteins
and fats. Soybean Digest. Aug. p. 21-24. [11 ref]
• Summary: If we try to look 15 years into the future, to
1980, we will see that non-animal proteins and fats will
probably have become increasingly important.
“At this stage of population development, the
oilseed proteins can play an important role in giving a
better nutritional balance to the diet. The most promising
possibilities lie in the soybean, cottonseed and peanut. In
fact, soybeans have been a staple in the Oriental diet for
centuries.
“The soybean is truly one of the outstanding phenomena
in the entire history of agriculture in the United States–it
is well called the miracle crop of the 20th century. It is
undoubtedly the fastest growing segment of American
agriculture.
“Although soybeans were grown in the United States
as early as 1804, they remained an agricultural curiosity and
minor crop for over a century. In 1924–just 40 years ago–the
total production of soybeans in the United States was less
than 5 million bushels; last year the United States production
was somewhat over 700 million bushels. Approximately 70%
of this total was crushed to yield 5 billion pounds of oil and
11 million tons of meal. Approximately 98% of the meal is
eventually consumed as animal feed.
“At present a relatively small amount of the meal is
upgraded commercially into edible soy flour products, which
contain 50% protein. A soy protein concentrate with 70%
protein and a soy protein isolate containing 90% protein
are also available. The nutritional values of soy protein
compared to other types of proteins are given in table 4.
“A comparison of the basic cost of soy protein with
other proteins is given in table 5. “Recognizing the
nutritional value of the soybean protein in itself may be
insufficient. The material still must be agreeable to the palate
and must have certain aesthetic qualities to be accepted
in many diets. Therefore, a challenge exists to change the
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forms of the base material in such a way as to build in flavor,
texture and mouth-feel. “One approach to this problem has
been the application of spinning technology, taken from the
textile industry, using isolated soy protein to produce very
fine proteinaceous filaments which can then be molded and
fabricated into a variety of finished food shapes. Another
development concerns the extrusion of soy flour products
into forms which can be dried and stored, but later hydrated
to give particles with textural characteristics.
“Whether these products should be considered as meat
substitutes or supplements, or as entirely new forms of
nutritious protein matter will perhaps ultimately be decided
by the consumer–and we should have the answer by 1980.”
Address: Manager, Agricultural Research Div., ADM,
Minneapolis, Minnesota, MN.
17. Dimler, R.J. 1965. Full-fat soy flour and the world food
deficit. Soybean Digest. Sept. p. 32-34, 36-37.
• Summary: This article begins: “The world is in the midst
of a population explosion of catastrophic proportions” (Fig.
1, graph). It is estimated that the world population will reach
6 billion by the year 2000. Note: The actual date was Oct.
1999.
“In the regions of dietary deficiencies affecting some 2
billion people, their shortages are in protein, fat, and calories,
but the protein deficiency is probably the most critical.”
A small portrait photo shows Dimler. Address: Director,
Northern Regional Research Lab., Peoria, Illinois.
18. Wenger Mixer Manufacturing. 1965. Soy enriched foods
for protein malnutrition (Ad). Soybean Digest. Sept. p. 69.
• Summary: A half-page vertical ad. “Since development
of the Wenger process for cooking full fat soybeans, people
everywhere can have access to low cost protein-enriched
diets. Wenger’s new and simple system of producing full
fat soy granules or flour–at rates of 600 to 4,000 pounds per
hour–ensures:
“Low processing costs. A bland and palatable end
product. Top biological value of proteins and vitamins.
Effective control of growth inhibitors. Trouble-less control of
sanitation. Long shelf life and product stability.
“The same basic Wenger process will also cook
complete protein enriched foods in which blends of ground
soybeans and locally available cereal carbohydrates are
gelatinized and expanded in palatable forms as beads,
flakes or wafers. Consumption may be through these
palatable forms, or the precooked food may be reduced
to flour or reconstituted as a liquid, gruel, pasta, or atole.
Request complete information on this most important recent
development in protein enriched foods.” Address: 1802
Federal Reserve Bank Bldg., Kansas City, Missouri 64106.
Phone: 816 BA 1-5084. Cable: Wengermix.
19. Product Name: TVP Textured Vegetable Protein

(Textured Soy Flour) [Meat Flavors, Nut Flavors, and
Unflavored].
Manufacturer’s Name: Archer Daniels Midland Co.
Manufacturer’s Address: Decatur, Illinois.
Date of Introduction: 1966 April.
Ingredients: Defatted soybean meal.
Wt/Vol., Packaging, Price: Sold in bulk.
How Stored: Shelf stable.
Nutrition: Moisture 6%, protein 52%, fat 1%, ash 6%,
crude fiber 3%, other carbohydrates 32%, calories 280/100
gm.
New Product–Documentation: Ziemba. 1966. Food
Engineering. May. p. 82-93. “Let soy proteins work wonders
for you.” “Archer Daniels Midland is currently researching
with a patent-applied-for extrusion process. Product (about
50% protein) can be shaped into many fibrous, textured
forms Ä chips, chunks, flakes, slabs, wafers, or puffs. But
whole meat-resembling pieces can’t be formed.”
Soybean Digest. 1966. Dec. p. 14. “ADM Begins
Production of New Protein Foods.” States that TVP is now
being made in Decatur, Illinois.
ADM Annual Report. 1967. Page 5: “During the past
year TVP moved from the development stage to commercial
production. A plant to produce this new concept in nutritious
high protein food was placed in operation at our Decatur,
Illinois, soybean processing complex.”
Soybean Digest Blue Book. 1968. March. p. 112.
Company is now at 733 Marquette Ave., Minneapolis,
Minnesota. Soybean Digest. 1968. May. p. 38. “Atkinson
Pioneered Textured Protein.” Ad in Soybean Digest. 1969.
May. p. 9-12. “A fabulous new food: TVP. Dip in batter,
saute, and see what you can do with it.” Soybean Digest
Blue Book. 1969. p. 114. Company is now at 4666 Faries
Parkway, Decatur, IL 62526. “TVP, via extrusion process, in
meat flavors, nut flavors, and unflavored.”
William Atkinson. 1970. U.S. Patent 3,488,770.
Predicasts. 1974. World Manufactured Soybean Foods. p.
9. “Archer-Daniels-Midland (Decatur, Illinois), through
its ADM Protein Specialty Division, has been the world’s
leading producer of soybean protein foods since 1965. Its
‘TVP’ extruded textured soy protein is used in meat patties,
pizzas, chili, stews and a myriad of other prepared meat
products.” Main soy meat extender plants are in Decatur,
Illinois and Fredonia, Kansas.
20. Product Name: Textrasoy (Textured Soy Flour:
Extruded).
Manufacturer’s Name: H.B. Taylor Co.
Manufacturer’s Address: 4830 S. Christiana Ave.,
Chicago, IL 60632.
Date of Introduction: 1966 May.
How Stored: Shelf stable.
Nutrition: 51-53% protein, 0.5 to 1% fat.
New Product–Documentation: Ziemba. 1966. Food
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Engineering. May. p. 83, 91. “Let soy proteins work wonders
for you.” “H.B. Taylor offers Textrasoy–a dry, defatted
product with crispy texture and mild, nutlike flavor. Soy
grit product is like a crunchy breakfast cereal when eaten
raw. It is similar in texture to cooked rice or even cooked
ground meat. And, upon eating, it doesn’t form a pasty
mass in the mouth. Product (51-53% protein and 0.5-1.0%
fat) is produced by a company-developed thermoplastic
compacting technique. Commercial sizes range from ‘flour’
to pea size and from a thick flake to coarse chunks (about 1
in. long).” Acknowledgment to A.A. Levinson of H.B. Taylor
Co., Chicago, Illinois.
Kiratsous. 1969. Cereal Science Today. April. p. 148.
“Meat analogs & flavors.” “’Textrasoy,’ offered by H.B.
Taylor Co., is a soy grit, crunchy product, crisp in texture
when raw; when cooked its texture is similar to that of
cooked ground meat. It is produced by a thermoplastic
compacting technique. Particle sizes range from fine to
1-inch pieces.”
Soybean Digest Blue Book. 1969. p. 114. “A line of
thermoplastic protein products used in a wide variety of
foods for both functional characteristics and nutritional
values.” Note that address is same as Crest Products Inc.
Gentry & Connolly. 1969. Stanford Research Institute,
Report No. 374. “Fabricated Foods.” p. 10. H.B. Taylor
Co. in Chicago, Illinois. “Sells Tetrasoy [sic, Textrasoy], an
expanded soy textured protein.
Wolf and Cowan. 1971. CRC Critical Reviews in Food
Technology. April. p. 142. “Soybeans as a Food Source.”
Soybean Digest Blue Book. 1972. p. 111. The company
is now a division of the National Can Corp.; 1973. p. 110.
The company is now named National Protein Corp.
Duda. 1974. Vegetable protein meat extenders and
analogues. p. 81. H.G. Taylor Co. (wholly owned subsidiary
of National Can Corp., 4830 South Christiana Ave., Chicago,
Illinois 60632), makes Textrasoy, a textured soy protein
product.
Horan. 1974. Meat analogs. p. 380. This product is
made of textured soy flour (50% protein). It is “extrudedcompacted,” not expanded, which makes it closely related to
soy grits.
21. Ziemba, John V. 1966. Let soy proteins work wonders for
you. Food Engineering 38(5):82-84, 87-90, 93. May.
• Summary: The subtitle reads: “With far better quality and
functional properties, soy proteins are finding ever-increasing
uses in foods. You can ‘engineer’ new foods or improve your
current products–at more profit, too.”
Contents: Introduction to soy proteins–flours,
concentrates, and isolates. Soy flours and grits. Who’s
supplying what. Benefits in quality, cost. Values of soy
concentrates. Varieties of concentrates. Highest protein:
Isolates. Soy proteins added to egg albumen. Versatility
of isolates. Foams and gels. Fiber technique emerges:

Worthington’s accomplishments (“First textured soy protein
fiber product marketed as Worthington’s frozen Fri-Chik–an
extruded formulation simulating a fried portion of white
chicken meat”), problems ahead. Texturizing in other ways.
“New process techniques have been ‘engineered’ into
making soy proteins better so far as quality and function are
concerned... Last year about 250 to 300 million lb of soy
flours and grits went into formulating food products. About
7 million lb of concentrates and 9 million lb of isolates were
used. Present estimates indicate that flours and grits are
increasing at a 5% per year rate, concentrates and isolates at
about 10% each.” Who supplies what? Soy flours and grits:
ADM, Central Soya, Crest Products, Staley. Soy protein
concentrates: ADM, Central Soya, Crest, Griffith, Gunther
Products, Ranell Labs., Swift & Co. Isolated Soy Proteins:
Central Soya, Crest, Gunther, Ralston Purina. Spun isolate
fibers: ADM, General Mills, Ralston Purina, Worthington
Foods. Textured Soy Proteins (extruded grit-type): ADM,
H.B. Taylor.
“Archer Daniels Midland is currently researching with
a patent-applied-for extrusion process. Product (about 50%
protein) can be shaped into many fibrous, textured forms
Ä chips, chunks, flakes, slabs, wafers, or puffs. But whole
meat-resembling pieces can’t be formed.
“Company’s selling product-development lots in various
sizes, shapes and flavors. Customers are planning or testmarketing ADM’s ‘fabricated protein’ in stews, chili, and
casserole products. Potential market for chunky, ground or
snack-type products is likely to be much greater than the
one for simulated whole meats.” Note: This is the earliest
document seen (Sept. 2003) that mentions textured soy
flour or grits produced by an extrusion process–later widely
known by its ADM trademark as TVP.
“Worthington’s simulated meats made from spun soy
protein fibers (Fibrotein) come in cubes, slices, chips,
granules, rolls, square logs, or other shapes and sizes. They
are in fresh, frozen, or dehydrated forms” (p. 93).
Photos show: (1) Soy protein fibers, plus chunks and
cubes made from fibers. The caption reads: “Simulated
meats can be ‘engineered’ readily from soy protein fiber
shown in the center of these General Mills products.” At
lower left, going clockwise: ‘bacon’ chips, ‘beef’ granules,
‘chicken, ‘beef’ chunks, ‘ham,’ and ‘seafood.’ (2) Many of
Worthington Foods’ packaged meatless foods made from
textured soy protein fiber; they are canned, frozen, smoked,
diced, sliced, or formed into rolls or sausages. (3) Spun soy
protein fiber coming out of a spinnerette head (in a glass
beaker). (4) Joseph Rakosky operating an electrophoresis
apparatus at USDA’s Northern Regional Laboratory
(NRRL, in Peoria, Illinois). (5) Edible soy protein foam on
a meringue pie, developed by USDA at NRRL. (6) A.K.
Smith watching Tokuji Watanabe making “tofu cake” by an
improved process at NRRL. Address: Senior Assoc. Editor,
Food Engineering magazine, Chicago.

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 25

22. Swaminathan, M. 1966. The use of soyabean and its
products in feeding infants and in the prevention of protein
malnutrition in weaned infants and pre-school children in
developing countries. Indian J. of Nutrition and Dietetics
3(4):138-50. Oct. [63 ref]
• Summary: Contents: Introduction. Chemical composition:
Carbohydrates, fat, minerals, vitamins, proteins. Factors
affecting the nutritive value of soya proteins: Trypsin and
growth inhibitors, heat processing, other factors. Nutritive
value of soya proteins (with or without methionine
supplementation): Experiments with animals, experiments
with human beings, supplementary value to other food
proteins. Processed foods from soyabean for feeding
infants and preschool children: Milk substitutes and infant
foods, processed protein foods based on soya (soya flour,
Multipurpose Food or MPF, soup powder). Foods based on
soyabean and other oilseed meals: Precooked roller dried
foods, extrusion-cooked full-fat soybean flour. Other soya
products (soy protein isolate, tofu, natto, miso, tempeh, soy
sauce). Conclusion. Address: Central Food Technological
Research Inst. (CFTRI), Mysore, India.
23. Wenger Mixer Manufacturing. 1966. Wenger cooked
foods low cost answer to protein malnutrition (Ad). Soybean
Digest. Oct. p. 19.
• Summary: “Since development of the Wenger process
for cooking full fat soybeans, people everywhere can have
access to low cost protein-enriched diets. Wenger’s new and
simple system of producing full fat soy granules or flour–at
rates of 600 to 4,000 pounds per hour–ensures:
“Low processing costs. A bland and palatable end
product. Top biological value of proteins and vitamins.
Effective control of growth inhibitors. Trouble-less control of
sanitation. Long shelf life and product stability.”
“The same basic Wenger process will also cook
complete protein enriched foods in which blends of ground
soybeans and locally available cereal carbohydrates are
gelatinized and expanded in palatable forms as beads,
flakes or wafers. Consumption may be through these
palatable forms, or the precooked food may be reduced
to flour or reconstituted as a liquid, gruel, pasta, or atole.
Request complete information on this most important recent
development in protein enriched foods.” Address: 1802
Federal Reserve Bank Bldg., Kansas City, Missouri 64106.
Phone: 816 BA 1-5084.
24. Mustakas, Gus C.; Griffin, E.L., Jr.; Sohns, V.E. 1966.
Full-fat soybean flours by continuous extrusion cooking.
Advances in Chemistry Series No. 57. p. 101-11. Chap. 8.
(World Protein Resources). [5 ref]
• Summary: Contents: Summary. Introduction. Extrusion
cooking of soybeans. Discussion: Removal of growth
inhibitors (assays for trypsin inhibitor and urease

activity), proximate analyses of flours, animal feeding
tests (rats, broiler chicks), flavor evaluation and stability,
clinical testing with infants, cost study, conclusion,
acknowledgment. Discussion: (1) Oak B. Smith of Wenger
Mixer Manufacturing Co., Sabetha, Kansas. (2) M.L. Anson.
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
25. Product Name: Texgran (Textured Soy Flours–
Extruded).
Manufacturer’s Name: Swift & Co. Vegetable Protein
Products Div.
Manufacturer’s Address: Champaign, Illinois.
Date of Introduction: 1967 March.
Ingredients: Defatted soybean meal.
How Stored: Shelf stable.
New Product–Documentation: Food Product
Development. 1967. Feb/March. p. 35-36. “New route to
texture, flavor, or color control of product uses “tailored
proteins.”
Soybean Digest. 1968. Aug. p. 54. “Swift building
edible soy protein facility.” Ad in Soybean Digest. 1969.
Nov. p. 2. “Texgran: The all-around textured soy protein.”
Soybean Digest Blue Book. 1969. p. 114. “Swift Chemical
Co., Vegetable Protein Products, P.O. Box 366, Champaign,
IL 61820. Subsidiary of Swift & Co., 1211 W. 22nd St.,
Oakbrook, Illinois 60521. Texgran–textured soy flour
(extruded).
Gentry & Connolly. 1969. Stanford Research Institute,
Report No. 374. “Fabricated Foods.” p. 10. “Swift & Co.
sells textured vegetable protein products under the trade
name Texgran. This textured soy flour ($0.33 per pound) can
be used as a flavor carrier. A product which has been further
processed, flavored, colored, and sized, ($0.45-80 per pound)
is used by food processors in convenience foods.”
Soybean Digest Blue Book. 1973. p. 110. Company is
now Swift Edible Oil Co., Vegetable Protein Products, 115
W. Jackson Blvd., Chicago, Illinois 60604.
Interview with Don Aldon, formerly of Swift. 1985. Feb.
26. This was a textured soy flour. It was Swift’s second soy
protein food product, made by their new Vegetable Proteins
division, and invented by Dean Wilding in about 1963-64.
26. Huang, Po-Chao; Tung, T-C.; Lue, H-C.; Lee, C-Y.; Wei,
H-Y. 1967. Feeding of infants with full-fat soybean-rice
foods. USDA Agricultural Research Service. ARS-71-35.
p. 183-93. May. Proceedings of International Conference
on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois. [13 ref]
• Summary: Contents: Introduction. Selection of infants.
Feeding and care of infants. Clinical findings. Blood data.
Nitrogen balance studies. Discussion. Summary. Contains 8
tables. Address: National Taiwan Univ.
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27. Mustakas, G.C. 1967. Alternative processes for fullfat soy flours for use in developing countries. USDA
Agricultural Research Service. ARS-71-35. p. 156-62. May.
Proceedings of International Conference on Soybean Protein
Foods. Held 17-19 Oct. 1966 at Peoria, Illinois.
• Summary: Contents: Introduction. The cottage-type
process. The extrusion-cooking process (using Wenger
equipment). Future program. Contains numerous photos,
graphs, and charts. Address: Northern Regional Research
Lab., Peoria, Illinois.
28. Teply, Lester J. 1967. Taiwan program–Extruded full-fat
soy flour. USDA Agricultural Research Service. ARS-71-35.
p. 181-82. May. Proceedings of International Conference
on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois.
• Summary: “My chief aim is to provide a brief background
for the presentation by Dr. Huang... Contrary to popular
belief, soy foods have not been traditionally used in Asia as
a substitute for mammalian milk in the feeding of infants.”
He quotes Dr. Ernest Tso of China (1928, p. 33-40). Address:
Senior Nutritionist, Food Conservation Div., UNICEF,
United Nations, New York.
29. Orr, Elizabeth; Adair, David. 1967. The production
of protein foods and concentrates from oilseeds. Tropical
Products Institute Report No. G31. 104 p. June. Also titled
T.P.I. Report (London). [44 ref]
• Summary: Contents: Foreword. Acknowledgements.
Introduction. 1. The use of oilseeds as a source of protein.
2. Oilseed resources. 3. The manufacture of protein flours
by standard oil milling processes. 4. Some cost aspects of
the manufacture of protein flour by standard oil milling
processes. 5. Examples of the use of edible flours made by
standard oil milling processes. 6. Full fat soya flours. 7.
Oriental methods of processing soya. 8. Other processes
for making protein products. 9. The distribution of protein
products. 10. Current experience of making protein flours
and foods from oilseeds. 11. The initiation of protein food
programmes with particular reference to the role of the
administrator. Appendices. 1. Protein nutrition. 2. Oilseed
statistics. 3. Toxic hazards. 4. P.A.G. Guides [PAG]. 5.
Aflatoxin. 6. Questionnaire. 7. Some examples of the cost
of packaging oilseed-based protein foods. 8. Prices of edible
oilseed products and protein flours and foods made from
oilseeds. Bibliography. Chapters 6 and 7 are especially
relevant to soyfoods.
“Full fat soya flour (FFSF) is manufactured in the USA
by Archer Daniels Midland Co. and Central Soya, and in
the UK by 3 firms: British Arkady Co. Ltd., Soya Foods
Ltd., and British Soya Products Ltd. There are no official
statistics for production in either country. A trade source of
information has estimated UK usage of soya flour at 30,000
tons per annum, but this figure includes defatted soya flour

made from meal imported from the USA. Full fat soya
flours can be divided into 2 main categories: (a) flours used
primarily for bleaching purposes in bread, and (b) general
purpose flours. When the flour is to be used mainly for
bleaching it is made from uncooked beans, since the natural
enzymes in the bean must remain active until the bleaching
process has been completed. It is estimated that about half
the full fat soya flour made in the UK is used in bread
manufacture.”
A table lists all known commercial full-fat soy flours,
their composition and prices. Describes the Promo Process
and Wenger Process for making FFSF, with cost data. Gives
case histories for Pronutro in South Africa and Nutresco in
[Southern] Rhodesia.
Chapter 7. Oriental methods of processing soya beans:
Kinako (“a flour made from ground toasted [soy] beans,
used in making cakes”). Fermentation products: Soya
sauce (shoyu), miso, natto, tempeh. Developing the use of
fermented products. Aqueous extracts: Soya milk and tofu,
kori-tofu. Soya milk as a substitute for cow’s milk. The
package soy milk shop (including Tetra Pak and Prepac
packaging; the Prepac system, developed by the S.E.A.B.
Co., Villejuif, France, has a capacity of 1,500 packs/hour).
Case histories for soya milk: Rural cooperatives in Taiwan,
Saridele in Indonesia, and Vitasoy in Hong Kong. Soya milk
made from soya flour: The 4 known manufacturers of soya
milk are Promo Ltd. of the U.K. (“The product made by
Promo is marketed under the brand name of ‘Velactin’ by the
Wander company.”), and Loma Linda Foods (Soyalac and
Granogen), Mead Johnson (Sobee or Soybee), and Borden’s
Soy Processing Co., all of the USA. Promo and Loma Linda
use the traditional Oriental method rather than using soy
flour.
Note: This is the earliest document seen (Aug. 2015)
concerning Tetra Pak and soy. Address: TPI, 56/62 Gray’s
Inn Road, London WC1.
30. Smith, Oak B. 1967. Pre-cooking of cereal and protein
blends. Paper presented at International Symposium on
Oilseed Proteins and Concentrates, July 3. 16 p. Held at
CFTRI, Mysore, India. [15 ref]
• Summary: Contents: Introduction. Methodology of short
time, high temperature extrusion cookers. Short time /
high temperature extrusion cooking of oilseed proteins.
Heat labile growth inhibitors in soybeans and certain
pulses (trypsin inhibitors; hemagglutinin inhibitors). The
precooking of cereals and oilseed proteins. Product forms
of protein-enriched foods. Processing costs abroad for short
time / high temperature cooking. Cooking of cereals with
synthetic amino acids (especially lysine). Conclusions.
Note: This is the earliest document seen (Jan. 2019)
concerning textured, high-protein cereal-soy blends. Address:
Director of Market Research, Wenger Mixer Manufacturing,
Kansas City, Missouri.
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31. Wenger Mixer Mfg. 1967. The low-cost answer to
protein malnutrition (Ad). Soybean Digest. Nov. p. 17.
• Summary: “The Wenger process for cooking full fat
soybeans allows people everywhere the opportunity of
obtaining low cost, protein enriched foods. Through this
simple, yet highly reliable system, full fat soy granules or
flour can be produced at rates of 600 to 4,000 pounds per
hour. Processing costs are low. Top biological value or
proteins and vitamins, in a bland and palatable end product
is assured. Control of sanitation is troubleless, with shelf life
and product stability high.
“This same Wenger process will also cook complete
protein enriched foods in palatable expanded forms from
blends of vegetable proteins and locally available cereals.
These precooked protein enriched foods may be produced
in the forms of beads, flakes, sticks, or wafers. The product
is ready-to-eat in this form as a snack, a breakfast cereal, a
candy, or it may be reduced to flour, reconstituted as a liquid,
gruel, pasta or atole.” Address: 1808 Federal Reserve Bank
Bldg., 925 Grand Ave., Kansas City, Missouri 64106. Phone:
(816) BA 1-5084.
32. Product Name: Extrusion Cooked Whole Soy Flour
(Full-Fat).
Manufacturer’s Name: Africa Basic Foods Inc.
Manufacturer’s Address: Kampala, Uganda.
Date of Introduction: 1967.
New Product–Documentation: Interview with Dr. D.W.
Harrison. 1982. Sold in 3 oz. and 16 oz. bags.
33. Wenger, LaVon G.; Wenger, Louis. Assignors to Wenger
Manufacturing, Inc. (Sabetha, Kansas). 1968. Treatment of
oleaginous substances. U.S. Patent 3,385,709. May 28. 9 p.
Application filed 3 June 1965. 3 drawings. [5 ref]
• Summary: See next 3 pages. “Abstract of the disclosure:
Continuous treatment of oleaginous products, such as seeds
or beans, for reduction of the growth inhibitors therein, by
passing the product through a preconditioner in which steam
is injected to raise the temperature of the product of about
180º to 210ºF., passing the product through an extruder
and increasing the pressure in a coned nose section of the
extruder so that the product emerges from said section at a
temperature not lower than approximately 250ºF.
“This is a continuation-in-part of our copending
application Ser. No. 136,010, filed Sept. 5, 1961, and entitled
‘Treatment of Oleaginous Substances,’ now abandoned.”
Address: Sabetha, Kansas.
34. Wenger Mixer Manufacturing. 1968. This is a weapon
(Ad). Soybean Digest. July. p. 25.
• Summary: Half of this ad is blank space. Above the title,
which is in the middle of the blank space, is a photo of one
small soybean. The text reads: “The enemy is malnutrition.

The ammunitions are protein enriched foods. Full fat
soy granules or flour may be produced at rates of 600 to
4,000 lbs. per hour... anywhere... with the Wenger process.
Wenger’s X-150 and X-200 Continuous Cooker-Extruders
minimize production costs and are designed to withstand
rugged use.” Address: 1808 Federal Reserve Bank Bldg., 925
Grand Ave., Kansas City, Missouri 64106. Phone: (816) 2215084.
35. Conway, H.F.; Lancaster, E.B.; Bookwalter, G.N. 1968.
How extrusion cooking varies product properties. Food
Engineering 40(11):102-09. Nov.
• Summary: Discusses CSM, the corn, soya, and dry-milk
formulation made for distribution by the U.S. government.
Address: Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
36. Witham, W.C. 1968. Advisory committee member
confers. Notes from the Director of the Northern Division
No. 921. p. 1. Dec. 13.
• Summary: On December 10-11, Dr. Edwin W. Meyer,
Manager of Protein Research, Central Soya Co. visited
and discussed NU’s [Northern Utilization’s] progress
during the past year with many researchers. In Oilseeds,
he “characterized the present status of soy products as that
of a ‘consolidating’ action. Many new soy products have
been developed: textured vegetable protein, food fiber, and
improved functional isolates and concentrates. Current
industrial activity is directed primarily toward expanding soy
products in the market place.
“Dr. Meyer stated that flavor is of paramount concern
and that a basic understanding of the physical chemistry
of protein structure as related to functionality in food
systems is essential in developing the next generation of
products. He predicts that dairy-type products, with soy
protein formulations, can well be the next major use. Flavor
and some aspects of functionality and nutritive value are
obstacles. So-called “tasteless” sodium caseinate, prepared
from imported caseins (approximately 30-40 million pounds,
edible grade) have a flavor threshold of 1% in many dairytype products.
“Central Soya continues to operate the plant at Gibson
City, Illinois, for protein 70 concentrate (Promosoy). This
company also markets a concentrate, Promocalf, as a milk
replacement concentrate for calves. Extruded full-fat soy
flour was discussed as a lower-cost alternative product for
this application.”
“The soybean industry needs a greater profit margin
in its operations–lower cash prices for soybeans or higher
prices for its products. Competition from Russian sunflower
oil has depressed oil prices. Meal surpluses are coming and
the industry needs to prepare for them.
“Dr. Meyer feels that a desirable project would be to
study conditioning, dry milling, and factionating of soy flour
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to produce concentrates containing at least 70% protein. A
concentrate of 80% or more protein costing 20-25 cents per
pound would be even more attractive
“In Cereal products, he conferred with Mr. Rist and Dr.
Mehltretter on paper sizing and coatings.”
Note: This is the earliest English-language document
seen (Dec. 2004) that uses the term “protein 70” to refer to
a soy protein concentrate. Address: Acting Director [Peoria,
Illinois].
37. Product Name: Texgran Smoked Soy Bits: Imitation
Bacon (Textured Soy Flours–Extruded).
Manufacturer’s Name: Swift & Co. Vegetable Protein
Products Div.
Manufacturer’s Address: Champaign, Illinois.
Date of Introduction: 1968 December.
Ingredients: Defatted soybean meal.
How Stored: Shelf stable.
New Product–Documentation: Food Product
Development. 1968. Nov/Dec. p. 23. A photo shows three
cans of Texgran Smoked Soy Bits: Imitation Bacon, and
some of the product itself on a table.
Interview with Don Aldon, formerly with Swift & Co.
1985. Feb. 26. “Work with Swift & Co. and non-dairy frozen
desserts.” The first retail product in which Texgran was used
was artificial bacon bits, the first such product on the market.
Don developed this product, which was launched in about
1977-78. It was based on Texgran, with flavors added then
smoked in a smokehouse. Right after that, General Mills
introduced Bac*O’s.
38. Ebine, Hideo; Ito, Hiroshi. 1968. [Evaluation of artificial
rice by extrusion cooker as raw materials for making miso].
Miso no Kagaku to Gijutsu (Miso Science and Technology)
No. 170. p. 1-. [Jap]*
Address: National Food Research Inst., Tokyo.
39. Product Name: Bal-Amul or Balamul.
Manufacturer’s Name: Kaira District Co-op Milk
Producers Ltd.
Manufacturer’s Address: Anand, Gujarat, India. Phone:
3408 (in 1984).
Date of Introduction: 1968.
Wt/Vol., Packaging, Price: Canned by 1972.
How Stored: Shelf stable.
New Product–Documentation: Soypro International Inc.
1969. A study of business prospects in the food industry of
India. Cedar Falls, Iowa. p. 45. The traditional weaning food
in India is rice gruel with milk; low income families use
water instead of milk. The pioneer commercial weaning food
in India was Farex, made by Glaxo and sold in tins at Rs. 13
per kg. Kaira Dairy Coop launched Bal-Amul at Rs. 11 per
kg and now produces 1,000 tons/year, expected to grow to
5,000 tons by 1974. Bal-Amul contains about 25% full-fat

soy flour, 25% rice and wheat flour, 20% gram flour, 11%
sugar, 10% nonfat dried milk, and 6-8% moisture. Processing
equipment was donated by UNICEF. Soy flour and milk
powder were donated by USAID. It will soon be offered in
plastic bags at Rs. 7 to 8 per kg to reach a broader market.
E. Orr. 1972. Tropical Products Inst. G73. The use of
protein-rich foods for the relief of malnutrition in developing
countries: an analysis of experience. p. 27. “The Kaira
District Co-operative Milk Producer’s Union, Anand,
Gujerat State, India which is responsible for the Bal-Amul
project, is regarded as an outstanding example of how a
sizeable and successful dairy industry based on small farmer
production can be developed in a tropical country. In the
Bal-Amul project, which has involved the United Nations
Agencies and USAID as well as Government, particular
attention has been paid to the market research aspects, with
the intention of avoiding the errors due to inadequate market
information which are recognized to have seriously affected
the performance of some other protein-rich food schemes in
India. Also of interest is the fact that the co-operative plans
to rely for its requirements of soya on inducing the local
farmers to grow a crop which is for them an innovation,
and for which the co-operative may well provide the only
readily available market for some time. Good progress is
said to have been made in interesting local farmers in soya
production, but during the first three years of the scheme the
soya flour and skim milk powder component of this weaning
food will be provided by USAID. The product, following
consumer tests, was market tested in Baroda in 1969, and
certain changes in the formulation to increase acceptability
were made as a result of this experience. It was introduced
to the market on a wider basis in April, 1970. Production is,
however, still being done in a neighbouring dairy, pending
the arrival of plant, which has been partly financed by the
United Nations Agencies. The pilot plant currently in use
has a capacity of about 200 tons per annum. The new plant
will have a capacity of 1,000 tons per year in the first phase,
rising to 6,000 tons per year. In addition to retail sales, BalAmul is also being sold to the Government of India for its
subsidised distribution programme.
“It is, of course, too early to assess the prospects for BalAmul. Although its current price is said to be considerably
lower than that of proprietary brands of weaning foods,
it is recognized to be beyond the reach of the low income
groups and is in fact aimed at the upper and middle income
groups... It is at present packed in cans–almost invariably an
expensive item in a developing country–and the packaging
cost is equal to the cost of the raw materials for the product.”
Table II (p. 66) shows that this product contained 20-25%
soya, 15% DSM (dry skim milk), 20% of an unnamed
legume, and 25% of an unnamed cereal.
K.L. Rathod. 1976. INTSOY Series No. 10. p. 154-57.
“Developing soybean markets in India: Economic aspects.”
“During the period from April to December 1975 190 tons
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of Balamul, a soy-reinforced weaning food, were produced.
During 1973-74 approximately 60 tons of soy flour were
used in Balamul and during 1974-75 150 tons.”
Form sent by Soyfoods Center filled out by V.H. Shah
(Kaira Dist. Cooperative Milk Producers Union Ltd., Anand,
Gujarat, India). 1984. Sept. 17. Q: In what year did your
company start making any product soybeans? What was the
name of this product?
Ans: “1968–Bal-amul–Cereal Milk Weaning Food.
1973–Balamul Extruded Foods.”
Q: Please give the name of the products that you made
in 1983 that contain soybeans, the amount produced in 1983
and the percent of soybeans in each.
Ans: “Balamul, 60 metric tons, 20% soy. BalamulICDS, 49 metric tons, 15% soy. Ready-to-Eat, 423 metric
tons, 15% soy.”
Q. How much corn-soy blend or other cereal-soy blend
did you produce in each of the following years and what
percent of soybeans did the product contain?
Ans: “1980, 3,234 metric tons, 15% soybeans. 1981,
3,303 metric tons, 15% soybeans. 1982, 2,567 metric tons,
15% soybeans. 1983, 2,831 metric tons, 15% soybeans.”
Note: This is the earliest known commercial soy product
made in India, or in South Asia.
40. Food Processing (Chicago). 1969. Soy protein debuts as
main course. Winter. p. F4-F7. Foods of Tomorrow section.
• Summary: About textured soy protein products that can
take the place of meat, especially Bontrae (from General
Mills, Inc., Minneapolis, Minnesota), TVP from ADM
(Minneapolis, Minnesota), and Stripples from Worthington
Foods (Worthington, Ohio). The costs vary widely.
“Unflavored spun soy fibers in an acid-salt media [medium]
cost about 50 cents a pound.” Prices of the finished products
to consumers are about 2/3 to 3/4 of that of the meat they can
replace. “Expanded-soy textured protein [extruded textured
soy flour] is less expensive. Cost in chunk or dry granular
form ranges from 12 to 40 cents a pound. Since it rehydrates
with 2 parts water, the cost on an as-served basis ranges from
4 to 13 cents a pound.”
Bontrae comes in the form of frozen, free-flowing, precooked crumbles or dice packed in 5-lb cartons. “General
Mills is making a sizable increase in the capacity of its pilot
plant for the production of Bontrae...” Bontrae is presently
being marketed mainly to Minnesota State institutions,
hotel, restaurant, and institutional accounts in Albany, New
York, and college food service accounts in the Baltimore
(Maryland), and Washington, DC, area.
ADM “calls its expanded-soy textured vegetable protein
TVP” (registered trademark). The company “had the first
production-size facility for textured soy protein and is now
in the midst of a major expansion.” In the U.S., TVP has
been sold mainly to food processors for use in canned,
dehydrated, and frozen foods. But in Europe it is sold mostly

to consumers, in 200 gm (7 oz) retail packages.
Swift & Co. (Chicago) entered the market 2 years ago
with Texgran, expanded soy protein. In less than a year,
sales exceeded capacity. A new plant, being constructed in
Champaign, Illinois, should be finished soon.
H.B. Taylor Co. (Chicago) sells Textrasoy, an expandedsoy textured protein, which is the lowest cost textured
protein available. Until about a year ago it was sold to the pet
food industry.
“Six years ago [1963], Worthington Foods introduced a
line of simulated meats based on spun-soy textured protein
supplied by Ralston Purina.” In 1966, Worthington built
its own plant for making the “spun-soy fibers.” A new
line has just been developed for the institutional market.
Worthington’s latest product is Stripples, which can replace
bacon. It undergoes no shrinkage in preparation for serving,
compared with a loss of about 25% of its weight when
bacon is broiled or fried. Although it costs twice as much
as bacon, “the as-served cost is only half that of bacon.”
Ralston Purina still makes spun-soy textured protein in the
form of unflavored fibers in an acid-salt media, or in flavored
dehydrated form.
Color photos show: (1) A table set with 4 ready-to-eat
dishes, each containing “Bontrae spun-soy textured protein,”
which “is being successfully market tested in restaurants and
institutions.” On one side is a menu with the bold title “C’est
Bontrae.” (2) A smiling lady placing silver platters of food
on a sideboard. The caption: “TVP expanded-soy textured
protein is penetrating the home market in Europe.” (3) Three
traditional bacon dishes on a table, each containing Stripples.
The “latest soy protein convenience food,” its hickorysmoked strips can be used in place of bacon. Both the light
and dark stripes are protein.
41. Product Name: Bac-o-Bits (Meatless Bacon Bits from
Extruded Textured Soy Flour).
Manufacturer’s Name: General Mills, Inc.
Manufacturer’s Address: 9000 Plymouth Ave.,
Minneapolis, MN 55427. Head office 9200 Wayzata Blvd.,
Minneapolis.
Date of Introduction: 1969 March.
Ingredients: In 1971: Soy flour [textured, extruded],
vegetable oil, hydrolyzed vegetable protein, salt, sugar,
natural and artificial color, and artificial flavor.
New Product–Documentation: Soybean Digest Blue Book.
1969. p. 114.
Seventh-day Adventist Dietetic Assoc. 1971. Diet
Manual, Utilizing a Vegetarian Diet Plan. 3rd ed. p. 160.
Lists the ingredients in “Baco Bits.”
Seventh-day Adventist Dietetic Assoc. 1975. Diet
Manual, Utilizing a Vegetarian Diet Plan. 4th ed. p. 174. The
ingredients in “Baco-O-Bits (General Mills)” are soy flour,
vegetable oil, salt, hydrolyzed vegetable protein (HVP),
sugar, dried egg white, artificial color, artificial flavor.
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42. Product Name: Texgran (Textured Soy Flours:
Extruded) [Beef, Chicken, Cheese, Orange, Strawberry,
Raspberry, Pineapple, Banana, Walnut, Maple, Pecan, and
Coconut Flavors].
Manufacturer’s Name: Swift Chemical Co., Vegetable
Protein Products. Div. of Swift & Co.
Manufacturer’s Address: P.O. Box 366, Champaign, IL
61820.
Date of Introduction: 1969 March.
New Product–Documentation: Soybean Digest Blue Book.
1969. p. 114. Soybean Digest. 1969. Nov. p. 42. “The soy
foods companies.” “Concerning Texgran, Textured protein,
Swift states what’s unique is its approach to employing these
textured flours as a principal carrier of fruit and nut flavors.
They are available with orange, strawberry, raspberry,
pineapple, banana, walnut, maple, pecan, and coconut flavors
These are in addition to beef, chicken, bacon, and cheese
flavors.”
43. Product Name: [SVP {Structured Vegetable Protein}].
Foreign Name: Ptitai Soya.
Manufacturer’s Name: Shefa Protein Industries Ltd.
Manufacturer’s Address: Industrial Zone, Arad, Israel.
Date of Introduction: 1969 May.
Ingredients: Defatted soy flour.
Wt/Vol., Packaging, Price: For export and foodservice: 12
kg cardboard cartons with a plastic liner; For retail, 500 gm
plastic bag, later in small paperboard box.
How Stored: Shelf stable.
New Product–Documentation: Horan, Odell, and Forman.
1971. PAG Bulletin No. 13. p. 26. “Shefa Protein Foods,
Ltd. (Israel). The company manufactures texturized soy food
products by thermoplastic extrusion.”
Horan. 1974. Meat analogs. p. 401. This product is made
of soy flour (50% protein). It is probably extruded.
Duda. 1974. Vegetable protein meat extenders and
analogues. p. 89. The company, now named Shefa Protein
Industries, Ltd., is listed as the only manufacturer of soy
protein products in Israel.
Call Israeli Consulate, Economic Dept. in San Francisco.
1991. March 25. The 1988-89 directory shows the parent
company located at P.O. Box 707, Haifa 31006. Phone: 972
4-721-141. The manufacturing company is located at P.O.
Box 39, Arat 80700, Israel. Phone: 972-57-957860. Fax:
972-57-958049.
Talk with Mrs. Ronit Sklar, Plant Manager of Shefa.
1991. March 27.
Letter (fax) from Daniel Chajuss, Managing Director of
Hayes General Technology Co. Ltd. in Israel and founder of
Hayes Ashdod Ltd. in 1963. 1993. Jan. 14. “The first TVP
type product in Israel was made in about 1965 by Dr. Sol
Katzin [Katzen] in a company named Shefa Ltd., situated in
Arad.”

But note: Letter from Mrs. Ronit Sklar, Plant Manager,
Shefa Protein Industries Ltd. 1991. April 14. The company’s
first product was Schnitzel Cotlett, a Soya Hamburger.
Talk with Sol Katzen, co-founder of Shefa Protein
Industries Ltd. 1993. March 14. SVP (like today’s TVP)
was Shefa’s first product, launched in 1969–not 1965. The
company got a registered trademark on the name. The name
in Hebrew is Pitay Soya (pronounced pee-TAY SO-ya) but
“SVP” was written on the package in roman (not Hebrew)
letters. The only ingredient, defatted, flash-desolventized soy
flour, was imported by the container load from Central Soya.
The soy flour could not be heated much during defatting so
that it maintained a high nitrogen solubility index (NSI), and
it must be food grade. As far as they knew, no company in
Israel was making defatted soybeans. Eventually they used
defatted soy flour made in Israel; they worked with several
Israel crushers to install the necessary flash desolventizing
equipment. The product was sold only for food use to 3
markets: (1) About 50% was exported, mainly to Iran,
France, Sweden, Italy, and the USA (in descending order
of importance); (2) About 30% was sold to foodservice
institutions in Israel; and (3) About 20% was sold to
consumers via food stores in Israel. Initially the packaging
for export and foodservice was 12 kg cardboard cartons with
a plastic liner. But soon they found a way to condense the
product, remove the air without harming the structure, so
they could sell 24 kg in the same sized box, which halved
their shipping costs. This product came in only one size or
shape (chunks) and one flavor (plain). Recipes appeared on
the package. To reduce the flatulence factor, consumers were
encouraged to soak the SVP in excess water, then squeeze
out the water thoroughly.
Talk with Daniel Chajuss of Hayes. 2005. April 13.
The taste of this product was problematic, but you can mask
the taste. The larger problem is that soya flour, which is not
alcohol washed, contains 3 antigenic proteins–2S, 7S, and
11S. People gradually developed an aversion to this product
because of an immunological reaction. Of course, there are
also flatulence factors in the soy flour. If they eat it only once
a week or in small amounts with meat, it does not matter. But
if they eat a lot of it, it affects them badly. We didn’t know
this until many, many years later. We have also learned that
you cannot feed soya flour to calves without it hurting them
through an immunologic reaction.
44. Wenger Mixer Mfg. 1969. Proven process combats
malnutrition (Ad). Soybean Digest. May. p. 73.
• Summary: “Precooked, protein enriched foods to combat
malnutrition may now be processed economically anywhere.
The low-cost Wenger process for cooking full fat soybeans
produces full fat soy granules or flour at rates of 600 to
4,000 pounds per hour. Your production costs are low and
the rugged equipment is designed to withstand hard use.
High nutritional values of soy proteins and vitamins are
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maintained due to short time / high temperature extrusion
cooking. Product stability and shelf life is high with troublefree sanitary production.
“The same Wenger process also produces protein
enriched, cereal-based foods in bead, flake, stick, wafer or
expanded form from blends of vegetable proteins and local
cereals with minerals, vitamins, sugar and flavorings.”
A photo of soybeans forms the top and right borders
of this ad. Address: 1808 Federal Reserve Bank Bldg., 925
Grand Ave., Kansas City, Missouri 64106. Phone: (816) 2215084.
45. Altschul, A.M. 1969. Combating malnutrition: New
strategies through food science. Plant Foods for Human
Nutrition 1(3):149-61. June. [7 ref]
• Summary: This article begins: “We might describe what
has happened in the past 25 years as a derangement of our
ecosystem caused by rapid increase in population density
without concurrent increased in wealth and the capacity to
produce food.”
Note: In 1974 world hunger and malnutrition, along with
human population growth worldwide, were considered the
two great problems on the planet. Another major problem
was the “protein gap.”
Contents: Introduction. New protein foods. Vegetable
protein mixtures (soy protein concentrate, CSM). Improved
cereal products. Domestic food production (malnutrition
among the poor in the USA).
Protein beverages: Vitasoy, successfully marketed in
Hong Kong, is a soybean beverage that contains nearly 2.5%
protein; it competes successfully with the most popular
soft drinks on the market. Monsanto Co. has signed an
agreement with K.S. Lo of Vitasoy, for marketing Puma, a
soy beverage, in other parts of the world. Coca-Cola recently
announced that Saci, which contains 3% soy protein, is
now being test-marketed in Brazil. Textured foods (General
Mills makes Bac*Os from spun soy fibers. Ralston Purina
manufactures these soy fibers. Worthington Foods makes and
sells a line of textured meatlike products based on spun soy
protein fibers. Swift’s Texgran and Archer Daniels Midland’s
TVP are made by extruding defatted soy flour. H.B. Taylor
Co. makes Textrasoy by thermoplastic compacting of the
defatted soy flour).
Soybeans (the five categories of processed products
are: full-fat soy flour, defatted soy flour, a 60-70% protein
concentrate, soy milk, isolated soy protein–the modern
version of Oriental soy curd {tofu}). Cottonseed. Peanuts.
Other sources (copra from coconuts, sesame, fish protein
concentrate). Private sector’s role (AID program, Quaker
Oats, Hinds Co., Vitasoy, Coca-Cola Co.). Photo and brief
biography of Dr. Aaron M. Altschul.
Page 76: Photos show bottles of Puma (Guyana), Saci
(Brazil), and Vitasoy (Hong Kong). For each is given: The
percentage and source of protein. The percentage of calories

from protein. The cost per bottle in U.S. cents (range 3.5 to 5
cents).
Fig. 3 (p. 152) is a graph that shows, for various
countries of the world, the percentage of total grain supplies
fed to animals (Denmark and USA are highest at 72-78%)
versus animal protein consumption (pounds per person
per year) (Denmark and USA are highest at about 45 lb).
Address: Special Asst. for Nutrition Improvement to the U.S.
Secretary of Agriculture, USDA, Washington, DC.
46. Wenger Mixer Manufacturing. 1969. You get a rainbow
of shapes and sizes on Wenger extrusion equipment (Ad).
Food Processing (Chicago). Summer. p. F-11. Foods of
Tomorrow section.
• Summary: A full-page color photo shows many sizes and
shapes of extruded products against a light blue background.
Address: Sabetha, Kansas. Phone: 913-284-2133.
47. Prestbo, John A. 1969. Meatless ‘meats’: Several firms
develop soybean-based copies of beef, pork, chicken. Some
now on market mixed with real thing; low cost, high-protein
food is aim. Questions about taste, labels. food aim. Wall
Street Journal. Oct. 2. p. 1, col. 1 and p. 21, col. 4.
• Summary: Discusses soy-based “pork, beef, and nuts”
made by 6 U.S. companies including ADM, General Mills,
Swift & Co., Worthington Foods, and Ralston Purina Co.
Americans are eating more of these meat analogs than they
may realize. “Soup mixes, canned stews and chili, frozen
ravioli and prepared, frozen hamburger patties are among a
growing number of grocery store staples that now contain
relatively small amounts of flavored, textured soybean
‘meats’ along with real meat. In many instances, the only
mention of the analogs on the labels of these convenience
foods is in the fine-print list of ingredients. Analogs also
are being tested in restaurants, factory cafeterias and
institutions.”
“Since last year, the New York State Department of
Mental Hygiene has been adding General Mills Inc.’s
meatless crumbled ‘beef’ and diced ‘ham’ and ‘chicken’ to
meals for its 90,275 patients in 49 institutions.”
Sales of soy-based analogs this year are estimated at $10
million and growing fast, up from about $3 million 5 years
ago. “One study conducted by a West Coast research firm
forecasts sales of $1.5-$2 thousand million for the products
by 1980, which would equal 5-6% of the meat and poultry
market now projected for that year.”
“One of the first products to use analogs, Skippy
Peanut Butter with Smoky Crisps (simulated ‘bacon’ bits),
was dropped last year after little more than a year in test
markets.”
“Last year a cattlemen’s convention innocently devoured
a banquet entree of ‘meat loaf,’ only to be jolted later by a
speaker who told them they had eaten soybeans, not beef.”
“Right now, most meat analogs retail for as much or
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more than the real meat they imitate. But eventually analogs’
biggest attraction is expected to be low cost–roughly half
that of trimmed, boned and cooked real meat.”
Extruded soy “meats” wholesale for an average of
$0.35/lb., while those made from spun soy protein fibers
range from $0.45 to $0.80/lb. General Mills is building its
first meat analog plant at Cedar Rapids, Iowa. Worthington
Foods makes a bacon analog named Stripples, which
sells for $0.79 per half pound package. “Worthington is
also developing meatless breakfast sausages with similar
characteristics which it plans to call Sizzles.
“Other food makers are trying different approaches to
using analogs. Nalley’s Fine Foods division of W.R. Grace
& Co. is test-marketing Meat Mate, a package containing
dehydrated, textured soy particles. When mixed with a
pound or more of ground meat and some water, the particles
expand, extending the meat weight by up to 50%. Different
types of Meat Mate contain various spices.” Other products
include Wham, Bac-Os, and Bac’n.
48. Product Name: [Vegetarian Schnitzel / Cutlet {Dry}].
Foreign Name: Schnitzel Tsimchi.
Manufacturer’s Name: Shefa Protein Industries Ltd.
Manufacturer’s Address: P.O. Box 39, Industrial Zone,
Arad, Israel.
Date of Introduction: 1969 October.
Ingredients: Defatted soy flour.
Wt/Vol., Packaging, Price: 250 gm paperboard box with a
liner.
How Stored: Shelf stable.
New Product–Documentation: Letter from Mrs. Ronit
Sklar, Plant Manager, Shefa Protein Industries Ltd. 1991.
April 14. The company’s first product was Schnitzel Cotlett,
a Soya Hamburger [or Cutlet].
Letter from Daniel Chajuss, Managing Director, Hayes
General Technology Company Ltd. 1993. Jan. 14. “Dr. Sol
Katzin [Katzen], the founder of Shefa Protein Industries Ltd.
(the correct full name) is still alive and lives at 62 Itzakhi
St., Herzelia [Herzliyya, or Hertseliya], Israel (Phone: 97252-586369). Although commercial production of texturized
soy flour probably started in 1967 (as Mrs. Sklar, the present
Managing Director of Shefa Protein Industries Ltd. told
you), trials and first the first non-commercial production
of texturized by Shefa were probably earlier. If I am not
mistaken, I was shown samples by Dr. Katzin as early as
1965.”
Talk with Sol Katzen, co-founder of Shefa Protein
Industries Ltd. 1993. March 14. Very shortly after Shefa’s
first product, SVP, was launched, they realized that they
wanted a larger chunk in the shape of a cutlet. In Arad they
built a die that cut and shaped this cutlet as it emerged from
the extruder. Then it dropped directly into a roller (while it
was still plastic), which compressed it to twice its original
density and gave it a much meatier texture. A typical

schnitzel (which was a dry product) was about 3 inches wide
by 4 inches long. There were many schnitzels in each 250
gm box. The product was sold only to retail consumers in
Israel. The Hebrew word “tsimchi” is pronounced “TsimHEE”. The instructions read: “In order to use SVP it must be
hydrated in a ratio of 1 to 2 in water, in either of two ways:
Approximately 5 minutes in boiling water or in cold water.
In both cases the SVP has to be soft inside. To make sure
there is not too much water, we usually advise to squeeze
out the excess while flattening the schnitzel. In both cases,
instant chicken soup, salt, pepper, garlic, onion, and cumin
is added to the rehydration water. Then when the schnitzel
is rehydrated and flattened, you treat it in the same way as
regular schnitzel, dipping it in beaten eggs, and then bread
crumbs, and finally frying until it is brown.”
49. Altschul, A.M. 1969. Food: Proteins for humans.
Chemical and Engineering News 47(49):68-81. Nov. 24. [11
ref]
• Summary: This article begins: “We might describe what
has happened in the past 25 years as a derangement of our
ecosystem caused by rapid increase in population density
without concurrent increased in wealth and the capacity to
produce food.”
Note: In 1974 world hunger and malnutrition, along with
human population growth worldwide, were considered the
two great problems on the planet. Another major problem
was the “protein gap.”
Contents: Introduction. New protein foods. Vegetable
protein mixtures (soy protein concentrate, CSM). Improved
cereal products. Domestic food production (malnutrition
among the poor in the USA).
Protein beverages: Vitasoy, successfully marketed in
Hong Kong, is a soybean beverage that contains nearly 2.5%
protein; it competes successfully with the most popular
soft drinks on the market. Monsanto Co. has signed an
agreement with K.S. Lo of Vitasoy, for marketing Puma, a
soy beverage, in other parts of the world. Coca-Cola recently
announced that Saci, which contains 3% soy protein, is
now being test-marketed in Brazil. Textured foods (General
Mills Makes Bac*Os from spun soy fibers. Ralston Purina
manufactures these soy fibers. Worthington Foods makes and
sells a line of textured meatlike products based on spun soy
protein fibers. Swift’s Texgran and Archer Daniels Midland’s
TVP are made by extruding defatted soy flour. H.B. Taylor
Co. makes Textrasoy by thermoplastic compacting of the
defatted soy flour).
Soybeans (the five categories of processed products
are: full-fat soy flour, defatted soy flour, a 60-70% protein
concentrate, soy milk, isolated soy protein–the modern
version of Oriental soy curd {tofu}). Cottonseed. Peanuts.
Other sources (copra from coconuts, sesame, fish protein
concentrate). Private sector’s role (AID program, Quaker
Oats, Hinds Co., Vitasoy, Coca-Cola Co.). Photo and brief
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biography of Dr. Aaron M. Altschul.
Page 76: Photos show bottles of Puma (Guyana), Saci
(Brazil), and Vitasoy (Hong Kong). For each is given: The
percentage and source of protein. The percentage of calories
from protein. The cost per bottle in U.S. cents (range 3.5 to 5
cents).
Discuses private companies making protein foods as
part of a USAID 3-year grant program to encourage U.S.
companies to develop commercially viable protein foods for
production and marketing in developing countries. A total of
14 projects were funded. Address: Special Asst. for Nutrition
Improvement to the U.S. Secretary of Agriculture.
50. Atkinson, William T. Assignor to Archer-DanielsMidland Company (Minneapolis, Minnesota; a corporation
of Delaware). 1969. Process for preparing a high protein
snack. U.S. Patent 3,480,442. Nov. 25. 3 p. Application filed
22 June 1966. [8 ref]
• Summary: “Abstract: A process for the precipitation of a
friable, crisp, edible snack in which the cells are of random
distribution and size of high protein content obtained by
extruding a protein mix of a solid protein derivative having
a protein content of at least 30% by weight of the solid
and from 12 to 20% by weight of the mix of water at a
temperature of 20 to 480ºF. at a pressure of at least 1000
p.s.i.”
“The preparation of expanded cellular carbohydrates in
the form of cheese and meat-flavored snacks by the so-called
puffing techniques is known to the art. Such techniques are,
however, not satisfactory in the preparation of expanded,
cellular products from edible, bland protein derivatives such
as [solvent] extracted oil seed proteins, fish proteins, and
animal proteins. Nevertheless it would be highly desirable to
produce such protein snacks in view of the high nutritional
value and low caloric content of the described protein
derivatives.” Address: Minneapolis, Minnesota.
51. Kapsiotis, G.D. 1969. PAG and the FAO/WHO/UNICEF
Protein Food Programme with special reference to soybean
products. New York. 4 p. Nov. 13. Soy Products Document
2.1/25.
• Summary: Contents. 1. Brief history–The FAO/WHO/
UNICEF Protein Advisory Group was established in 1955
with the purpose of advising WHO on nutritive problems
concerned with the development of special protein-rich
foods. 2. PAG’s scope of activities–Focus on development of
protein foods for infants and children. 3. Focus on utilization
of soy-beans and soy-bean products in human feeding–since
1956. 4. Attention to fermented soya bean products. 5.
Saridele project for spray dried soy bean extract [soy milk] in
Indonesia.
6. Survey of soy products available for human
consumption. 7. Development of processing equipment
for full fat soy bean flour. One Wenger unit, donated by

UNICEF, has been installed in Taiwan. Another unit, also
provided by UNICEF, will be installed at the Kaira Dairy
Cooperative in India for the production of protein food
mixtures for infants and children. 8. Dairy type foods based
on soy protein isolates. 9. Studies on the economics of soy
bean production, supply, processing and marketing. Two
projects, in Turkey and Madagascar, are discussed briefly. 10.
Conclusion.
The two projects: “One refers to Turkey where soy
beans are produced in a restricted area on the Black Sea. The
remodelling of the soy processing facilities through UNICEF
and FAO assistance makes it possible to produce edible soy
bean protein concentrates for the production and distribution
of an enzyme treated and precooked infant food in Turkey.
The second project, in its very early stage of preparation
concerns Madagascar where there is a very serious effort of
the Government to expand the culture of soy beans. Here
it is anticipated that the commercial production of protein
mixtures based essentially on rice and soy for infant and
young children could be developed. In the same country,
where there is a substantial production of bananas, some
development work encouraged by FAO is now under way for
the production of soy flour-banana mixtures for feeding of all
age groups.
“In conclusion, it could be said that the PAG and its
sponsoring Agencies are trying to find ways and means for
introducing and expanding the culture of soy and for the
utilization of it and its products in human feeding.” Address:
Nutrition Div., Rome, Italy.
52. Teeter, Howard M.; Schaefer, Wilbur C. 1969. Food uses
of soybeans: Research at the Northern Laboratory. Soybean
Digest. Nov. p. 16-18. [3 ref]
• Summary: Contents: Introduction. Our research on edible
soybean oil. Contributions to oil usage. Edible soybean meal
and protein (soy protein foams for a stable whip). Soybean
use in oriental foods: Tempeh, tofu, full-fat soy flour,
extrusion cooking. Corn-Soya-Milk blend (CSM).
The use of edible soy products has been increasing at 5
to 7% per year. Address: Northern Regional Research Lab.,
Peoria, Illinois.
53. Ziemba, John V. 1969. Simulated meats–How they’re
made. Food Engineering 41(11):72-75. Nov.
• Summary: The long subtitle: “Products from filet mignon
to meat ‘bits’ are made from low cost vegetable proteins
and other raw materials. Here’s a rundown of the processes
involved.”
Texturizing is the key. Thermoplastic extrusion. Spun
fiber technique... Address: Senior Assoc. Editor, Food
Engineering.
54. SoyaScan Notes. 1969. Chronology of soybeans,
soyfoods and natural foods in the United States 1969 plus
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overview of the 1960s (Overview). Dec. 31. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: 1969 Jan. Volume 1, Number 1 of Food Science
and Technology Abstracts published; the earliest records in
it go back to Jan. 1968. It is created from the world’s first
computerized database specializing in food.
1969 Jan. Richard M. Nixon inaugurated as President of
the United States. Clifford M. Hardin of Indiana is Secretary
of Agriculture.
1969 March. Paul Hawken leaves for a 9-month trip to
Japan and arranges for Mitoku and Muso Shokuhin to export
natural foods to Erewhon.
1969 March. Soybean yields in tests top 100 bushels/
acre for the first time.
1969 March. Essene Macrobiotic Supply starts business
in Philadelphia, Pennsylvania. Denny Waxman and Charles
Smith are founders.
1969 June. A.E. Staley Manufacturing Co. acquires
Gunther Products, a pioneer in the field of modified (enzyme
hydrolyzed) soy whipping proteins. Gunther had been
founded in 1948, incorporated in 1949.
1969 June–The Staley Co. closes its Painesville, Ohio,
soybean crushing plant.
1969 Aug. Erewhon–Los Angeles opens as a small
macrobiotic natural foods retail store at 8003 Beverly Blvd.
Bill Tara is the first manager.
1969. USAID starts actively encouraging U.S.
businesses to launch low-cost commercial protein products
in Third World countries.
1969 fall. Erewhon Natural Foods in Boston,
Massachusetts, starts to distribute macrobiotic and natural
foods. They had begun to wholesale these foods out of the
back of their retail store in the spring of 1969. They are
America’s first natural foods distributor, and remain the
largest for many years.
1969 Oct. Protein-Enriched Cereal Foods for World
Needs, edited by Max Milner, published by American Assoc.
of Cereal Chemists.
1969 Nov. Bac-o-Bits, meatless bacon bits made from
extruded soy flour, start to be sold nationwide by General
Mills. Its forerunner, Bac*O’s, made from spun soy protein
fiber, had been introduced in May 1966. Frozen Bontrae meat
analogs are sold to the foodservice trade. This pioneering
work by one of America’s largest food companies indicated
to the U.S. food industry that the time for soy protein foods
of the future had arrived.
1969 Nov. 4. Eden Organic Foods is incorporated in Ann
Arbor, Michigan by Bill Bolduc, and their macrobiotic retail
store begins operation, selling soyfoods including tamari and
miso purchased from Erewhon. The company grew out of a
loosely-knit food buying co-op which had started in about
July 1967 but which had no name, no formal structure, and
no bank account. Bolduc was joined 9 months later by Tim
Redmond.

1969 Nov. 17-21. United Nations Industrial
Development Organization Expert Group Meeting on Soya
Bean Processing and Use held at Peoria, Illinois.
1969. The first of the new wave of tempeh shops in the
Western world, Handelsonderneming van Dappern (later
renamed Tempeh production Inc.) started by Robert van
Dappern in Kerkrade, The Netherlands. It soon becomes the
world’s largest tempeh manufacturer.
1969. The Program for International Research,
Improvement, and Development of Soybeans (PIRIDS)
established at the University of Illinois with funding from a
Rockefeller Foundation grant. The forerunner of INTSOY, it
is directed by Earl R. Leng.
1960s overview:
Oilseed Proteins and the Protein Gap. Worldwide, there
is a growing consensus that Third World countries are facing
a “protein crisis,” that protein malnutrition is the world’s
most widespread deficiency disease, and that low-cost
oilseed proteins (such as defatted soybean meal and flour)
offer the most promising hope for remedying the problem.
The leading architect and proponent of this view is Dr. Aaron
Altschul of Georgetown University School of Medicine.
The United Nations’ FAO/WHO/UNICEF Protein Advisory
Group, composed of the world’s leading authorities in the
field, is very active from the mid-1960s to the mid-1970s,
supporting wider use of soy protein products and soyfoods.
Food for Peace Shipments of Soy Fortified Foods
begin. The first shipment of such foods, CSM (corn-soymilk), took place in 1966, when 28,000 metric tons (tonnes)
were shipped. The next year 54,000 tonnes were shipped.
Shipments increased dramatically during the 1970s.
Growing Interest in Modern Soy Protein Products.
These new products, including soy protein isolates and
concentrates, and textured soy protein products, now appear
to have major potential in the food systems of all countries.
Leading Soyfoods Research Centers in America are the
Northern Regional Research Laboratory at Peoria, Illinois
(Hesseltine, Wang, Mustakas, Wolf), and the New York
State Agricultural Experiment Station at Geneva, New York
(Steinkraus and Bourne).
Vitasoy sales are booming in Southeast Asia. The
introduction of Vitasoy by K.S. Lo in Hong Kong in the
early 1940s brought soymilk into the modern era. Takeoff
began in 1955 when Vitasoy began to be marketed like a soft
drink. Sales grew from 8.4 million bottles that year to 42
million in 1960 and 100 million in 1970, a 2.4-fold increase
during the 1960s. By 1962 Vitasoy had become Hong Kong’s
best-selling soft drink, ahead of such internationally known
brands as Coca-Cola, Pepsi-Cola, and Seven-Up.
Shoyu (Soy Sauce) Becomes a World Class Seasoning,
Thanks to Kikkoman. Shoyu has long been the world’s
most popular seasoning other than salt, and Kikkoman has
been the world’s largest manufacturer since about 1918.
During the 1960s Kikkoman internationalized its operations,
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developing new markets for shoyu throughout the world
by exporting from Japan and promoting the products for
use in Western-style recipes, largely with meat, fish, and
poultry. Production climbed from 183,000 kiloliters in 1960
to 340,000 kl in 1970. During the same period its share of
the Japanese shoyu market rose from 18% in 1960 to 30% in
1970.
Steady Rise in Soybean Production in Latin America
and Africa. In Latin America production rose from 231,000
tonnes in 1960 to 1,535,000 tonnes in 1969, a 6.6-fold
increase during the decade. Brazil accounted for 87% of that
production in 1969, followed by Mexico and Colombia.
African soybean production rose from 27,000 tonnes in
1960 to 74,000 tonnes in 1969, a 2.7-fold increase. Nigeria
accounted for 84% of that production in 1969, followed by
South Africa and Ethiopia.
American Soybean Association Funding Increases
Dramatically from Checkoff Programs. This was a decade
of great growth for ASA. In 1962 the Minnesota Soybean
Growers Assoc., the first affiliated state association, was
founded. The ASA’s biggest breakthrough to date came in
1966, when soybean growers began to support their own
market development and research activities (previously
funded by USDA’s Foreign Agricultural Service) using funds
provided by state checkoff programs. Typically ½ to 1 cent
of funding was generated from each bushel of soybeans sold
in states where a checkoff referendum had passed. By the
early 1970s the checkoff programs had begun to generate
large sums of money, which allowed ASA to expand its
activities. Expanded market development activities overseas
led to a steady, long-term increase in soybean exports.
Soybean Changes from an Oilseed to a Protein Seed.
Prior to the mid-1940s the soybean, worldwide, had been
crushed primarily for its oil. The meal was considered a byproduct. But in the post-war period, with growing affluence
driving increased demand for meat, the demand for meal
outstripped that for oil, and the oil became the by-product.
This trend, which started in America, was in full swing by
the 1960s and expanded to other countries thereafter.
Soybean Digest and ASA Interest in Soyfoods. During
the past two decades Soybean Digest has published a steady
stream of articles on soyfoods worldwide. Soyfoods were
given big play at many ASA annual conventions. This
interest in the USA had largely stopped by the mid-1970s,
focusing on soybean production instead.
55. Cowan, J.C. 1969. Soybeans. In: Raymond E. Kirk and
Donald F. Othmer, eds. 1969. Encyclopedia of Chemical
Technology. 2nd ed. New York. Chichester, Brisbane,
Toronto: John Wiley & Sons. See Vol. 18, p. 599-614. 27 cm.
[44 ref]
• Summary: Contents: Introduction: Composition, standards
and trading rules. Handling and storage. Processing:
Preparation, screw-press and extruder-cooker operations,

solvent extraction. Soybean products: Oil (in plants
equipped with continuous screw presses the crude oil can
be degummed to remove the phosphatides), meal and meal
products, soy flour and related products, soy sauce and other
food specialties (soybean milk, tofu, miso, natto, tempeh,
sprouted soybeans, green vegetable soybeans). Production
and export. Bibliography.
Figures: (1) Two views of a Lincoln soybean seed, with
exterior parts labeled: h = hilum or seed scar, which is linearelliptical. c = chalaza, located at one end of the hilum where
the seed coat joins the body of the ovule. m = micropyle,
the minute opening at the other end of the hilum where the
primary root of the germinating seed emerges. h = outline of
the hypocotyl, which can be seen beneath the seed coat. The
seed consists primarily of hull (seed coat) and embryo, but
it has a very elementary endosperm. Source: L.F. Williams
1950 (in Markley).
(2) Cross section of the soybean coat and section of
the cotyledon. Source: L.F. Williams 1950 (in Markley).
(3) Schematic diagram of operations of an extruder-cooker.
Source: Mustakas et al, 1966. (4) Flowsheet for solvent
extraction plant. Courtesy French Oil Mill Machinery Co.
(See Table 5 for key notations).
Tables: (1) Approximate composition of soybeans and
derived meals. (2) Inorganic constituents of soybeans: ash,
potassium, sodium, calcium, magnesium, phosphorus, sulfur,
chlorine, iodine, iron, copper, manganese, zinc, aluminium.
(3) Requirements of numerical (1-4) and sample grades
of soybeans.
(4) Effects of moisture content on respiration, acid value
of oil, germination, and mold growth of soybeans stored at
38ºC for 11 days. Moisture (%) ranges from 11.8 to 18.3.
The lower the moisture, the better.
(5) Key notations for Figure 4, divided into: Preparation,
extraction and oil handling, meal handling.
(6) Amino acid composition of soybean meal from
Hawkeye beans, expressed in gm amino acid per 16 gm
nitrogen.
(7) Composition of soy flours and protein concentrates,
%, incl. defatted flour, full-fat flour, protein concentrate,
protein isolate.
(8) U.S. and world production of soybeans. Leading
U.S. states include: Arkansas, Illinois, Indiana, Iowa,
Minnesota, Mississippi, Missouri, and Ohio. Leading
countries include: United States, China (mainland), Brazil,
Canada, Indonesia, Japan, USSR, world total. Figures are
given for; Yield per acre in bushels, average. Production,
millions of bushels, average. These are given for three time
periods: 1945-1949, 1960-64, 1967.
(8a) U.S. soybean production, annual, in million bushels,
from 1939 to 1968.
(9) Exports of soybeans and soybean products (oil and
meal). In the years 1950, 1955, 1960, 1965, 1966. Soybean
exports grew rapidly after 1950, especially with the impetus
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given by the government (FAS [USDA’s Foreign Agricultural
Service]) and industry (ASA, Soybean Council of America)
promotion.
“An estimated 50 million lb of soy flour was marketed
in 1967. About one-half of this went into pet foods and the
rest into foods for humans.” Address: USDA/ARS [Northern
Regional Research Lab., Peoria, Illinois].
56. Senti, F.R. 1969. Formulated cereal foods in the U.S.
Food for Peace Program. In: M. Milner, ed. 1969. ProteinEnriched Cereal Foods for World Needs. St. Paul, MN:
American Assoc. of Cereal Chemists. x + 343 p. See p. 24654. [5 ref]
• Summary: Contents: Introduction. Blended food product,
child food supplement, Formula No. 1 (CEPLAPRO).
Blended food product, child food supplement, Formula No.
2 (CSM). Biological value and acceptance for Formula No.
2 (CSM). Distribution and cost of formula No. 2, CSM.
Wheat-based formulated foods. Biological testing of Formula
No. 3 (WSB). Protein-fortified wheat flour. Rolled wheat-soy
flake mixtures. Other high-protein foods considered for the
foreign donation programs. Summary.
Formula No. 1 (CEPLAPRO): “The first formulated
food purchased by the Department [of Agriculture] for
distribution by AID in the overseas donation program
was designated as Blended Food Product, Child Food
Supplement Formula No. 1. This product was extruded in
kernel-like form from a blend of corn meal, wheat flour,
soy flour, and nonfat dry milk (58:10:25:5) supplemented
with vitamins and minerals. The product was developed
by the American Corn Millers Export Institute and was
called CEPLAPRO. About 713,000 lb. of Formula No. 1
were purchased for emergency family feeding programs
in Vietnam. Cost of the product was approximately 13.3
cents per lb., packaged in 50-lb. bags, and delivered to
port. Reports on acceptance of the product were generally
satisfactory, but its relatively high cost led to development of
Formula No. 2 in which the extrusion step was eliminated.
Although the kernel-type product may have advantage in
promoting acceptance by adults, a flaked or powdered form
appears more satisfactory for child feeding programs.”
“The ingredients of Formula No. 2, commonly called
CSM, are precooked corn meal, soy flour, nonfat dry milk
(68:25:5) plus vitamins and minerals in the form of fine
flakes or powder. To date, 437 million lb. of CSM have been
purchased for distribution in over 90 developing countries by
AID through the voluntary agencies. Biological and clinical
testing have demonstrated the high quality of the protein.
Acceptance has been good in the recipient countries.
“Formula No. 3, a blend of wheat flour, which may be
straight-grade or bulgur flour, wheat protein concentrate, soy
flour, and minerals, will be purchased in the near future.”
Address: Agricultural Research Service, USDA, Washington,
DC.

57. Smith, O.B. 1969. History and status of specific proteinrich foods: Extrusion-processed cereal foods. In: M. Milner,
ed. 1969. Protein-Enriched Cereal Foods for World Needs.
St. Paul, MN: American Assoc. of Cereal Chemists. x + 343
p. See p. 140-53. [17 ref]
• Summary: Soybeans are mentioned throughout. Contents:
Introduction. Control of heat-labile growth inhibitors.
Simultaneous extrusion cooking of oilseed or pulse protein
with cereal flours. Advantages of precooked proteinenriched cereal foods: Advantages which proper cooking
can give to food mixtures, advantages of using pre-cooked
foods in the home, regional or local economic advantages.
Bacteriological status, sanitation, vitamin stability, and
typical analyses of extrusion cooked protein-enriched foods.
Processing costs for short time / high temperature cooking.
Summary. Address: Wenger Mixer Manufacturing Co.,
Kansas City, Missouri.
58. Soypro International Inc. 1969. A study of business
prospects in the food industry of India. Cedar Falls, Iowa. iv
+ 87 p. Summarized as “Soybeans have good future in India”
in Soybean Digest. 1969. Dec. p. 28. 28 cm. [20 ref]
• Summary: As part of The Canadian Food Advisory Team.
For Malwa Economic Development Society (MEDS), Indore
(which has expressed an interest in entering some aspect of
the food industry in India). Sponsored by United Church of
Canada.
Contents: Objectives and guidelines. Part I: Food
resources and malnutrition. Food grains and pulses. Calories.
Proteins: Legumes, oilseeds, milk, fish, poultry, meat. Fats
and oils. Areas of food needs: Under-nourishment protein
malnutrition. Summary and conclusions.
Part II: Food marketing. The non-market. Primary
factors of the real market. Guidelines for product selection
and production. Selling the product.
Part III: What is being done. Food ingredients: Grain
processing, oilseeds for human nutrition. Consumer
products: Protein foods for infants and children, foods for
general consumption.
Part IV: Prospects for soybean production and soya food
processing. Production: Yields, crop input, returns in relation
to other crops. Market outlets and prices: Domestic markets
for soy products, estimated prices. Soybean processing:
Processing plants, storage, transportation, plant investment
costs (new plants, converting existing plants to soybean
processing). Low fiber meal and soy flour: Investment cost
for production, marketing. Full-fat soy flour. Soy protein
isolates. Specialty soy foods: Soy milk and related products,
soy-based snack foods, cereals, dal. Conclusions.
Part V: Potential projects. Storage. Rice milling. Pulse
milling. Soybean processing for soy flour, soy protein
isolates. Sesame processing. Bread. Baby foods. High
protein mixes. Synthetic milk or base for toned milk–related
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dairy products. Extruded high protein snacks / cereals. Lowcost quick-cooking dal. Food marketing and distribution.
List of references. Appendixes. Population of India.
Recent production trends and current yields of key crops in
India. Rough calculations of gross protein availability from
local production in India.
This practical, business-oriented report focuses on lowcost high-protein foods designed to help private business
meet India’s problems of protein malnutrition, especially
among infants and children. “Similarly, with fast rising
interest in soybean production and utilization, considerable
early attention had been given to this particular field...”
In 1965-66, and in 1966-67 India had two devastating
drought years. Prior to this, India has experienced four
major droughts accompanied by famines since 1900: 190708, 1918-19 (the worst, with a 32.3% drop in agricultural
output), 1920-21 (the second worst; 24.0% drop), and 192324 (16.6% drop).
Pulses, mostly in the form of dal (“the poor man’s
meat”) have for many years been second only to food
grains as a source of protein in Indian diets. Most pulses
are dehulled by hand-powered stone mills at home before
cooking, with a wastage of about 10%. However pulses
are not keeping pace with the food grains in India’s
Green Revolution. Average yields are relatively low and
response to fertilizer is low. Per capita consumption is
static, or declining. India’s main oilseeds in 1967-68 were
(in descending order of output in million metric tons):
groundnuts in the shell (5.83), cottonseed (2.00), rapeseed
and mustard (1.48), sesame (0.42), and niger seed (0.10).
Only groundnut, sesame, and niger also provide significant
amounts of protein for humans. Yet after the oil is removed,
most of the protein-rich oilseed cakes are used in livestock
feeds or fertilizer, or exported; only about 10% of the
available protein is used directly in human diets. There is
now much interest in using more groundnut protein (as flour
or isolate) in human foods; it has been used in toned milk.
India’s major source of animal protein is milk (both from
water buffaloes and cows), with per capita daily consumption
being 123 gm (4.4 oz).
Relatively little red meat is consumed in India; many
states prohibit slaughter of cows. Goats and water buffaloes
are the major sources of meat. According to CFTRI, 39%
of Indians are deficient in proteins, and a high proportion
of these are infants and children. Per capita availability of
oils is 9.3 lb/year. 70 to 75% of all food produced stays on
the farm and is consumed directly by the producers. Wheat
is the main grain in north India, and rice in south India.
About 25% of Indians are vegetarian by conviction, and
“75% are now willing to eat animal products, with the latter
percentage increasing every year. In practice, diets are still
largely vegetarian because of the scarcity and cost of animal
products.” Prestige is the single most important marketing
factor in part because India is still a highly class-conscious

society. The market is highly segmented. Products need to be
targeted separately at the top 3 or 4 of the 5 class segments.
The high class line should be introduced first. Cheap food
or “food for the poor” has little chance of succeeding in
commercial channels. Except as food for children, it is very
hard to sell food on the basis of its nutritional or healthgiving benefits. Sampling is the most effective promotional
technique.
Several companies produce dried baby foods from milk
and sell them in tin cans. In 1968 the biggest seller was
Amul (3,500 to 3,800 tons), made by Kaira Dairy Coop. The
pioneer commercial weaning food in India was Farex, made
by Glaxo and sold in tins at Rs. 13 per kg. Kaira Dairy Coop
launched Bal-Amul at Rs. 11 per kg and now produces 1,000
tons/year, expected to grow to 5,000 tons by 1974. Bal-Amul
contains about 25% full-fat soy flour, 25% rice and wheat
flour, 20% gram flour, 11% sugar, 10% nonfat dried milk,
and 6-8% moisture. Processing equipment was donated
by UNICEF. Soy flour and milk powder were donated by
USAID. It will soon be offered in plastic bags at Rs. 7 to
8 per kg to reach a broader market. CSM contains 25%
defatted or low-fat soy flour. Bal-Ahar contains 65% bulgur
wheat, 25% groundnut flour, 10% Bengal gram [chickpea]
flour plus vitamin/mineral pre-mix. Requiring 10-15 minutes
cooking in water, it does not contain any soy. Use of CSM
and Bal-Ahar is limited to food relief programs; they are not
sold commercially.
MPF (Multi-Purpose Food, formulated under
sponsorship of the Meals for Millions Foundation in the
U.S.) consists of 75% groundnut flour, 25% Bengal gram
flour, plus a vitamin/mineral pre-mix. Containing 45%
protein, it sells for only Rs. 3.5/kg and is thus the cheapest
protein source on the market and one of the best. However
it has not met with any real success. 7 plants have been
authorized to produce MPF in India. None are operating
at capacity and most are not operating at all. Total output,
currently 600 tons/year, is purchased largely by OXFAM for
the Meals for Millions Foundation.
UNICEF is supplying an X-25 Wenger Cooker-extruder
to CFTRI to experiment with extruded high-protein snacks.
Note: The Wenger X-25 is a low-cost extrusion cooker /
extruder. This is the earliest document seen (Oct. 2020) that
mentions Wenger’s X-25 or the use of a low-cost extrusion
cooker–although the phrase “low-cost extr*” does not
appear.
The population of India has grown from 314.8
million in 1941 to about 533.3 million in 1969. Each year
the population is growing by about 13 million people.
Roughly 80% lives in rural areas. In terms of gross protein
availability, the main sources produced in India (in million
metric tons of protein) are: rice 3.03, pulses 2.69, wheat 2.49,
groundnuts 1.12, milk 1.05, and jowar (sorghum) 0.91. Soy
is not listed. Address: Cedar Falls, Iowa.
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59. Atkinson, William T. Assignor to Archer Daniels Midland
Company (Minneapolis, Minnesota; a corporation of
Delaware). 1970. Meat-like protein food product. U.S. Patent
3,488,770. Jan. 6. 6 p. Application filed 7 March 1969. 1
drawing. [8 ref]
• Summary: This is ADM’s basic U.S. TVP patent based
on extrusion cooking of defatted soybean flakes. “Abstract
of the disclosure: A hydratable food product is obtained by
forming a protein mix of a proteinaceous material having
protein content of at least 30 percent, and preferably a
solvent-extracted oil seed protein material, with 20-60
percent of water based on the weight of the protein mix,
masticating this mix at temperatures substantially above the
boiling point of water, and thereafter extruding this mix at
elevated pressures and temperatures through an orifice into a
medium of lower pressure and temperature.
This application is a continuation-in-part of application
Ser. No. 587,939, filed Aug. 17, 1966, which in turn is a
continuation-in-part of application Ser. No. 369,189, filed
May 21, 1964, now abandoned. The present invention relates
to the production of meat-like food products from vegetable,
fish, and similar protein sources. More particularly, the
present invention relates to the production of protein
structures having a texture and appearance very similar to
muscle protein found in common meat products like steaks,
fowl, chops, hams, and the like.”
In Example 1 the following components, listed in the
order that they are added, were mixed in a ribbon blender at
120ºF for about 20 minutes: 11,350 gm of extracted soybean
flakes containing 50% soy protein and 6.5% moisture; 45 ml
of 50% hydrogen peroxide for purposes of flavor and odor
control dilutes in 380 ml water; 1,700 gm imitation beef
seasoning; 3,785 ml of water, 90 gm of 97% pure sodium
hydroxide; and 340 gm of calcium chloride dissolved in 500
ml of water. The resulting mixture was extruded.
In “Meat Analogs,” Horan (1974, p. 375) notes that
the product described in this patent has probably had
“the greatest impact in bringing the low-cost, textured
vegetable products into commercialization: defatted soy
flake or flour (50% protein) is put through a continuous
process in an extruder to give an expanded and molecularly
oriented material having textural properties described as
plexilamellar. The product contains an open cell structure in
which the majority of the cells have dimensions of greater
length than average width and are aligned in the direction of
flow of the plastic mass through the extruder. These types are
commonly referred to as thermoplastic-extruded products.”
Brian (1976) reports that “Approximately 60% of
the soy flour and grit texturizing capacity in the U.S. is
licensed under this Atkinson patent.” The process yields
a plexilamellar fibril and is best know in ADM’s product
trademarked TVP. The product resulting from Atkinson’s
patent was given a large new market in 1971 when it was
accepted into the school lunch program in the USA.

Note 1. The Atkinson patent dominated the industry
from 1970 to 1976, and during that time ADM very
effectively marketed and promoted TVP. However in Feb.
1976 a very similar U.S. patent (No. 3,940,495) was issued
to Ronald J. Flier and assigned to Ralston Purina. A lawsuit
and trial concluded that the Flier patent now dominated the
Atkinson patent because it could be traced back to a July
1964 patent application. Thereafter most large manufacturers
of textured soy flour took licenses on the Flier patent–even
ADM!
Note 2. Interview with Don Aldon, former soy
researcher at Swift & Co. 1985. Feb. 26. In about 1963-64
Dean Wilding of Swift invented a product named Texgran;
it was a textured soy flour, somewhat like today’s TVP.
Wilding invented a texturization process while trying to
find a way to extrusion cook soy flour. He visited Wenger
and saw a variety of products they made. He recognized
their value and bought a machine. Aldon worked for about
18 months developing the process, doing research, and
generating information to be used in the patent. Swift started
selling the product before they applied for the patent. “As
soon as our competitors saw this product, they recognized
its value because they had been extruding dog food. Ralston
Purina slammed things together and got a patent application
in first. Two weeks later ADM had one in. Then 3-4 weeks
later Swift applied.” Swift started selling Texgran in 196465. The patent was finally issued in about 1971-72. Litigation
went on for years and years between the three companies.
Finally Ralston got the basic patent since they had applied
first. ADM and Swift got a royalty-free license. They did that
just to settle the litigation. Address: Minneapolis, Minnesota.
60. 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 OnLine) database]. 1, avenue des Olympiades–91300 Massy,
France. [271542 ref. Fre]
• Summary: This is the world’s best database for Frenchlanguage publications related to food and nutrition. It first
became available for use in Jan. 1970, and that is also the
date of the earliest record in the database. It is produced by
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
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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 foodindustry 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 flour, and
roasted soy flour 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.
61. P&F Sales. 1970. Use this new Profit Maker: Triple “F”
Feeds + Insta-Pro Extruder (Ad). Malvern Leader (Malvern,
Iowa). Feb. 5. p. 5.
• Summary: “Using your own Soybeans: Let us show you
how to get LOTS MORE for your own Soybeans with this
new, efficient plan. Custom bean extruding $20 per ton, or
our Extruded beans $106 per ton. One ton Extruded beans
is equal to one ton of 44% soybean meal PLUS a 1,000 lbs.
of–corn. 33½ bu. of beans makes one ton of Extruded meal.
Custom bean Extruding on your farm.” It is also the earliest
document seen (Oct. 2020) that mentions Triple “F” Feeds
(Des Moines, Iowa) or the Insta-Pro Extruder. Address:
Hastings, Iowa. Phone: 624-8248 or 624-8980.
62. Jenkins, Sherman L. Assignor to Ralston Purina
Company (St. Louis, Missouri). 1970. Method for preparing
a protein product. U.S. Patent 3,496,858. Feb. 24. 7 p.
Application filed 9 Dec. 1966. 4 drawings. [4 ref]
• Summary: This product is textured soy flour. “A method
of preparing an expanded protein food product somewhat
resembling meat directly from soybean meal itself, which
utilizes soybean meal that has substantially all the fat or oil
removed. A predetermined proportion of sulfur or sulfur
compounds is added to the soybean meal and this mixture
is then aqueously moistened. The moistened soybean meal
mixture is agitated, heated and pressurized in an extruder
chamber to cause conversion of the meal to a flowable
substance which is forced through restricted orifice means

into a zone of lower temperature and pressure, normally
atmospheric to obtain an expanded food product stable in
water.
“In recent years, Ronald J. Flier, a co-worker of
the inventor herein, conceived and developed a unique
method of producing a novel meat simulating food product
from relatively inexpensive protein-containing vegetable
materials. This concept is set forth in copending patent
application Ser. No. 381,853, entitled Protein Product, filed
July 10, 1964, now abandoned, and its continuation-inpart application entitled Protein Product and Method and
Apparatus for Forming Same, filed Dec. 9, 1966, Ser. No.
600,471. this present invention is an improvement over the
basic invention set forth therein.” Address: Ava, Missouri.
63. Ebine, Hideo; Ito, Hiroshi. 1970. Hijôsha jinzô mai
no seikôji to miso genryô to shite no hyôka [Evaluation
of artificial 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 flours were cooked and
moulded into grain-like shape for making koji. Thus cooked
and moulded ‘artificial rice’ was inoculated with the spores
of Aspergillus oryzae when cooled down to 30ºC to be
incubated for making koji.
“The finished 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 ‘artificial 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 ‘artificial 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 flavor 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).
64. Oster, Merrill J. 1970. Cooked soybeans create industry
stir Soybean Digest. Feb. p. 14-17.
• Summary: Editor’s introduction: “Farm-sized soybean
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processing devices that put soybeans into more digestible
form for livestock and poultry are now on the market. Here’s
a progress report on how industry leaders view the potential
of soybean cookers:
“Soybean Cookers released by two commercial firms
have caused more stir in the industry than any new idea in
a long time. The idea of cooking soybeans long enough to
deactivate enzymes that are growth inhibitors is not a new
thought. But practical machines which can do the job are
new. Mix Mill Inc. of Bluffton, Indiana, and Triple “F”
Feeds of Des Moines, Iowa, have each developed processing
machines which are now on farms.
“The Mix-Mill machine uses dry, pulsating heat from a
250,000 btu gas burner. Because of moisture inside the bean,
it cooks from the inside out. In the boiling process growthinhibiting enzymes are killed. The cooked bean is then
ground into rations.
“The cooker developed by Triple “F” Feeds in Des
Moines is an extruder that forces beans through a small
opening. In the process friction and pressure cause
temperature of the bean to rise destroying the enzymes. The
extruded product resembles a liquid when it comes out of the
machine, but the oil is quickly absorbed and it forms a meal
that can be augured. The meal is ready for mixing without
further grinding. These machines could be an important
breakthrough in two key areas: 1–If farmers can achieve
a lower cost of gain by cutting feed costs, it offers profit
potential, by making an acre of soybeans worth more. 2–If
the underdeveloped nations which now don’t have ready
access to processing could use this process efficiently, they
could import soybeans and convert them to meat through
livestock feeding and improve their diet and their national
economies.
“The soybean cooker could have a big impact on the
industry if it became widely accepted, as evidenced by the
concern expressed by an executive of the soybean division of
one of the nation’s largest feed companies. He told a group
of fellow processors that the biggest threat to processors is
not a new protein developed from petroleum, but the trend
where farmers eliminate processors from the manufacturing
chain by processing their own soybeans and feeding them as
full-energy soybeans.
“But, there are many farmers and economists who
believe this concern is unwarranted, because they claim
there are few advantages for farmers, and that there are some
missing links that need to fit into the picture before soybean
cookers are widely used. Because of the surge of interest in
full-energy soybean processing units, many research projects
are underway in universities. These will answer some of the
unknowns we have today. But here are the basic facts on this
trend as they stand today:
“Economic advantage of soybean cookers. You get
two entirely different economic stories talking with the
developers of the processing units on one hand, and

university researchers on the other. A farmer gets about
$76.50 a ton for soybeans when he sells them at $2.30 per
bushel. Yet, he pays $95 per ton of soybean meal. Even after
subtracting $5 a ton for processing his own soybeans into
meal, the farmer saves about $13.50 per ton over buying
soybean meal, reasons one manufacturer.
“One of the companies producing a cooker adds the
value of the fat which is sold with the beans, but not returned
with the meal in their sales pitch. By adding $28 in fat value
lost by selling soybeans this gives the farmer total advantage
of $41.50 per ton for processing his soybeans instead of
buying soybean meal.
“But nutritionists reason that a farmer does not have to
buy fat; but can use corn for energy at a much lower cost.
Also a ton of beans has only 720 to 740 pounds of protein,
and a ton of meal has 880 to 900 pounds; therefore a pound
of protein is cheaper in the meal form.
“And, most big hogmen who would consider a cooker
on their own farm are already buying their soybean meal in
bulk for about $90 to $95. Some of the commercial literature
uses higher prices in their examples, but these are Jan. 1,
1970, Midwest prices.
“Emmett Stevermer, hog specialist at Iowa State
University, who has been bombarded by questions on the
soybean cooker by farmers, points out that using actual
ration and substituting the full-fat soybean product is a
much more realistic method of calculating the savings. The
calculations, using 2¢/lb for corn ($1.12/bu), 3.8¢/lb for
soybeans ($2.30/bu) and 4.5¢/ lb for soybean meal ($90/ton)
are at top of page 15. But the full-fat soybean ration has 5%
more energy per lb., and you should be able to expect a 5%
improvement in feed efficiency. This means it will take 2,100
lbs. of the corn-soybean meal ration to give as much weight
gain as 2,000 lbs. of the full-fat soybean ration. In other
words, $56.70 worth of the soybean meal ration ($53.20
plus 5%) will produce as much weight gain as $54.25 worth
of the full-fat soybean ration. A hog eats 770 lbs. of feed or
38% of a ton so the difference is 93¢ extra per hog.
“Of course this difference in profit per hog changes
widely, depending on some of the assumptions you use for
soybeans and meal price and feed efficiency. For example,
Leroy Hansen of Triple “F” gives an advantage of 8¼%
where 5% was used above. Further research is needed to
establish good efficiency figures.
“There are several other important factors that could
influence these economic arguments:
“ Price relationships: Another method of determining the
value of whole soybeans is to use Morrison’s feed constants,
based on net energy and digestive protein content. The
real key factor in determining the usefulness of the full-fat
soybean idea is to compare the price of energy. In this basis,
it takes 0.352 lbs. of corn and 0.746 lbs. of 44% soybean
meal to equal 1 lb. of whole beans.
“The chart at bottom page 15 shows that when corn is
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priced at $1.15 and soybean meal is selling for $90 per ton
the equivalent value of soybeans per bushel is $2.45. If you
can sell your beans for $2.50, you’d be money ahead. But if
the selling price for soybeans is $2.30, you would earn 15¢
per bushel by feeding your own soybeans. This does not take
into account the cost of processing the full-fat meal or cost to
truck soybeans to market and hauling meal back to the farm.
The question then would be-how much difference in price
does there have to be to make a soybean cooker profitable?
“One of the big problems in making an investment in
a cooker is that the profit factors would change constantly.
During periods of low bean, low oil and high meal price,
the investment looks better than when the opposite cost
relationships are true. These charts point out how much price
changes would influence the profitability of an investment
in a soybean cooker. But there are several other factors that
affect your decision:
“Cost of cooker: The least expensive machine available
on the market (Mix-Mill’s unit) costs about $4,000 now,
not including the building it is housed in or some of the
complementary equipment such as augurs. One comment
farmers make is the cost figures companies give don’t
include everything. The Mix Mill unit sold with a feed
processing center makes it an $8,000 to $10,000 investment.
And the Triple “F” machine including blower to cool the
extruded meal runs about $10,000.
“Size of operation: It would take a sizable livestock
operation just to use the cooked soybeans from 100 acres of
production. Assuming a 35-bushel-per-acre yield, you would
have 3,500 bushels. That would be enough soybeans for
nearly 8,500 broilers, 17,000 turkeys, 3,000 hogs (25 lbs. to
200 lbs.), 1,000 steers (650 lbs. to 1,100 lbs.), or 250 dairy
cows. “In most cases the cookers are being used on very
large farming operations or are being used jointly by several
farmers,” says Leroy Hansen of Triple “F” who reports the
company had 60 cooker units sold and about 20 in operation
as of Jan. 1” (Continued).
65. Oster, Merrill J. 1970. Cooked soybeans create industry
stir Soybean Digest. Feb. p. 14-17.
• Summary: “Farmer experience: To date farmer experience
is too limited to draw any conclusions. ‘I had one of the first
Triple ‘F’ units on trial,’ says Wally Wright, Elma, Iowa.
‘But before I go into an investment of this size I will buy
the extruded product and run some more tests on my farm.
To date it looks like gains are more efficient using full-fat
soybeans, but my tests haven’t been extensive enough that
I’m willing to invest $10,000 just yet. Ask me again in 6
months when I’ve had a chance to feed out more cattle on the
extruded meal.’
“Bill Tjelemand of Roland, Iowa, is one of the early
owners of the Mix-Mill Roast-a-Tron. He says operating
costs alone run $5 per ton, but he is spreading his total
$9,000 investment over a large volume by cooking soybeans

for neighboring farmers for $15 per ton. He is running 30
tons per week through his machine and has experienced only
a few minor mechanical difficulties. ‘My feed conversion
in hogs is running right at 300 pounds of feed per 100
pounds of gain, and hogs are gaining 2 pounds per day at
the finishing end,’ Tjelemand said recently. He did not have
any control groups on soybean meal to compare the cooked
soybeans.
“’The $9,000 investment includes a Mix-Mill which
allows me to build my own ration, using a vitamin premix,’
says Tjelemand. ‘That saves me some money over having to
buy a commercial supplement, so you can’t count the $9,000
investment against the cooker.’
“Research trials: There have already been some studies
on the full-energy soybean, but there are several more
research projects underway now. Here are some results to
date:
“Hogs gained 10% faster on 10% less feed on whole
cooked soybeans in a Purdue University test conducted
by T.W. Perry. Pigs used 12% less feed from 56 pounds
to market in University of Illinois tests by D.E. Becker.
University of Arkansas researcher Paul R. Noland says tests
are continuing there on both poultry and livestock, but based
on early trials he predicts that many producers in soybeangrowing areas will incorporate cooked full-energy soybeans
into their rations in the years ahead.
“At least one chemist, R.W. Lehman of Eastman
Chemical Products, believes that the cooking process may
affect the nutritional balance of the meal. ‘Cooking soybeans
may increase the need to supplement rations with vitamin E,’
Lehman believes.
“Researcher T.W. Perry of Purdue believes one factor
he has uncovered could be a ‘sleeping giant’ for the pork
industry. He says that feeding full-energy soybean meal
to hogs resulted in production of lard which contained
10% higher unsaturation of fats. ‘Farmers and influential
nutritionists haven’t really taken hold of this idea, because
they remember the soft pork produced by pigs on rations that
were almost 100% soybeans in the 1930’s,’ says Perry.
“’But,’ he adds, ‘at the recent White House conference
on food, nutrition and health high priority was placed on
discussion of saturated fats and foods containing them. This
could be a real ‘ace in the hole’ for pork producers in the
future.
“What are the alternatives? ‘A man has to look at his
alternative uses for the $4,000 to $10,000 investment it takes
to install a cooker and the equipment that must go along with
it,’ says Ray Powell, area extension economist for Iowa State
University. ‘After carefully budgeting through a soybean
cooker investment for a hogman who sells about 2,000
head a year, we found that he could get a 20% return on his
investment.
“’But there are lots of things a farmer can do to get a
20% return. Use of more fertilizer on his crops returns 200%
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or 300%, so a man has to decide if he has taken advantage
of all the 200% return items on his farm before he makes
investments in 20% return items.
“’Another alternative for many of our hogmen is simply
to use that money to expand their hog business, and that’s
what I advised this 2,000-head-per-year hogman to do.’
“The soybean cooker boils down to a very individual
investment decision. There are no flat answers that
apply to every situation. Because this is such a new idea,
developments in the next year will be important to your
decision. Soybean Digest will follow these and report them
to you.
Photos show (pages 15-16): Two views of the Triple “F”
machine in operation. A side view of the Mix-Mill Roast-aTron, which converts raw soybeans into palatable feed using
infrared heat.
Note. This is the earliest document seen (Oct. 2020)
concerning the use of low-cost extrusion cookers to process
soybeans.
66. Product Name: [Texgran (Textured Soy Flour.
Extruded)].
Manufacturer’s Name: Nihon Soda. Affiliate of Swift &
Co.
Manufacturer’s Address: Shin-Otemachi Bdlg., Chiyodaku, Tokyo, Japan.
Date of Introduction: 1970 March.
New Product–Documentation: Soybean Digest Blue Book.
1970. p. 108.
67. Wenger Manufacturing. 1970. Looking at extrusion
cooked soy foods? (Ad). Soybean Digest. May. p. 71.
• Summary: “Do you want to cook full fat soybeans for
control of growth inhibitors?
Desire to produce textured soy proteins from defatted
soy flours or mixtures of isolates and cereal flours?
“Want to produce cereal based protein enriched foods
as snacks, breakfast cereals, beverage powders, infant foods,
weaning foods, atoles, pasta products or school lunch wafers
for home, school, industry or institutional feeding?
“Plan to produce full fat soy flours for fortifying bread
or other cereal based foods to correct the deficiency of lysine
in cereals while economically increasing total protein and fat
content in the food?”
A photo of soybeans forms the top and right borders of
this ad. Address: 1807 Federal Reserve Bank Bldg., Kansas
City, Missouri 64106. Phone: (816) 221-5084.
68. Product Name: Ultra-Soy (Textured Vegetable Protein:
Extruded Textured Defatted Soy Flour).
Manufacturer’s Name: Far-Mar-Co, Inc.
Manufacturer’s Address: St. Joseph, MO 64502.
Date of Introduction: 1970 July.
New Product–Documentation: Food Processing (Chicago).

1970. July, p. 38. “Silent partners (for profits): Ultra-Soy
may prove to be a refreshing...” Soybean Digest. 1970.
Dec. p. 24. “Formulation for vegetable proteins.” Horan et
al. 1971. PAG Bulletin No. 13. p. 26. “The Farmarco Co.
(Kansas, USA). “This company manufactures texturized
soy food products for food processors and institutional use;
process used is thermoplastic extrusion.”
Wolf and Cowan. 1971. Soybeans as a food source. p.
69. Ultra-Soy is textured vegetable protein simulated meats,
made from defatted soy flour.
Soybean Digest Blue Book. 1973. p. 110. Extruded
textured vegetable proteins. Address is now 960 N. Halstead,
Hutchinson, Kansas 67501.
Horan. 1974. Meat analogs. p. 380. Calls its Ultrasoy.
Duda. 1974. Vegetable protein meat extenders and
analogues. p. 81. Far-Mar-Co, Inc. (960 North Halstead,
Hutchinson, Kansas) now makes Ultra Soy, a textured soy
protein product.
Ad in Processed Prepared Foods. 1978. June, p. 68. Says
Ultra Soy was first introduced in 1968.
Soya Bluebook. 1981. p. 57. “Ultra-Soy textured soy
protein.” The company is now Farmland Agriservices, Inc.
Hutchinson, Kansas.
69. Ashton, Maureen R.; Burke, Carole S.; Holmes,
A.W. 1970. Textured vegetable proteins. British Food
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Manufacturing Industries Research Association, Scientific
and Technical Surveys No. 62. 36 p. Aug. [92 ref]
• Summary: Contents: Introduction. Protein sources.
Extraction. Spinning. Extrusion. Gelation. Other methods
for generating texture. Commercial aspects. Nutritional
aspects. Legal aspects. References. Appendix. The appendix
contains an extensive list of patents (mostly British and U.S.)
on textured vegetable proteins grouped by the company
assigned to or inventor. For each patent, the inventors,
country, patent number and year are given, with a brief
description of the subject. No patent titles are given in either
the appendix or bibliography. The companies/inventors are
Archer Daniels Midland Co. (2 patents), R.A. Boyer (3), F.P.
Research Ltd (1), General Foods Corp. (7), General Mills
Inc. (23), C. Giddey (1), J.H. Kellogg (2), Lever Bros. and/
or Unilever (20), G.K. Okumura and J.E. Wilkinson (1),
Ralston Purina (4), Swift & Co. (4, including 2 listed for
R.A. Boyer), Dr. A. Wander A.-G. (2 Swiss), Worthington
Foods Inc. (2), C.L. Wrenshall (1). Address: 1-2. BSc; 3.
PhD, FRIC. All: British Food Manufacturing Industries
Research Assoc., Randalls Road, Leatherhead, Surrey,
England.
70. Hartman, Warren E. 1970. Textured soy proteins. In:
SOS/70 Proceedings of the Third International Congress,
Food Science and Technology. 951 p. See p. 245-47. Held
9-14 Aug. 1970 at Washington, DC.
• Summary: “Worthington is currently offering four types
of plant-protein products. The first type of product must be
classified as a raw material. This major raw material is the
textured spun-protein fiber [made of soy protein]. The second
type of product is a mixture of raw materials formulated
to have a specific function. Among these are extenders for
poultry meat and extenders for red meat. These mixtures
contain fibers, binders, emulsifiers, fillers, color, and flavors
similar to those in the extended product. Hamburger chainoutlets are looking with renewed interest at the fiber redmeat extenders.
“The third type of products are special formulations
with or without fiber which may be mixed and extruded
to produce units simulating ground beef or other meatlike
portions. These bits, or granules, may be large or small,
colored or uncolored, flavored or unflavored...
“The fourth type of Worthington’s food ingredients
consists of the present end-products. This includes all the
simulated meats and the various canned foods currently
available from Worthington Foods. These products are sold
fresh or frozen or canned. The simulated meats may also be
purchased diced, air-dried, or freeze-dried...
“Early this year [March 1970], Worthington Foods
became a totally owned subsidiary of Miles Laboratories,
of Elkhart, Indiana. The objective is to become to a greater
degree, architects of change rather than victims of change!...
“Whether the products of our technology be called

‘Fake Steak,’ ‘Sham Ham,’ or ‘Phoney Baloney’ [Phony],
these protein fabricated foods will survive. And they will
find extended and varied uses.” Address: Worthington Foods,
Worthington, Ohio 43085.
71. Hayward, J.W. 1970. 50 years of soybean meal
(Continued–Document part II). Soybean Digest. Aug. p. 7883. [16 ref]
• Summary: Continued: “This mixture results in better
acceptance of the urea with the economy as good or better
because of the improved performance of the animals in the
feedlot, a higher selling price at the market, as well as a
higher dressing percent and an upgrading of the carcasses
when slaughtered.
“Product development:
“1–Most of the early processing of soybeans was with
expellers or screw presses. There was a gradual but definite
shift during the late forties and early fifties to continuous
solvent extraction for processing soybeans. For the past 10
years or more here in the U.S. some 97% solvent and 3%
expellers or screw presses have been used for processing our
soybeans.
“It is mandatory, however, that for the solvent process
hexane or another proven material be used as the solvent. For
a time, up until the summer of 1952, a few small extraction
plants used trichloroethylene as the solvent with mostly
disastrous results from feeding the meal to ruminants.
“2–In 1947 a couple of large soybean processors began
making a dehulled soybean meal for high-energy poultry and
hog rations. This was then a 50% protein meal and referred
to in most instances by that name. Today several processors
make this type of meal and refer to it generally as 49%
soybean meal (2, 8).
“3–There has been over the past several years some
interest expressed in a cooked unextracted soybean meal for
use in swine and poultry feeds. (2). In fact, quite recently
units for roasting or heating beans by extrusion on the farm
have been made available to farmers (13).
“4–Soybean meal for use in feeds leads all other soy
protein products in quantity. However, some special soybean
meal is produced for industrial uses, and soy protein products
as flour, grits, flakes, protein concentrates, and protein
isolates are produced in several hundred million pounds
annually for food and industrial uses. Soy lecithin is another
important product from soybeans (2).
“Promotional Aspects: 1–In 1937 the National Soybean
Processors Assn. (NSPA) organized the Soybean Nutritional
Research Council on the insistence mostly of my good friend
and boss at the time, Whitney Eastman. Back in those days,
our Council membership consisted of J.E. Hunter, H.E.
Robinson, K.J. Seulke, Lyman Peck, Lamar Kishlar, J.L.
Gabby, K.J. Maltas, and J.W. Hayward.
“2–Our Council had lots of work cut out for it, but its
initial function was to promote the use of soybean meal in
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feeds for livestock and poultry. It is hard to believe now
that back in the twenties and even most of the thirties
soybean meal was an unknown item to many firms of our
feed industry and practically all nutritionists at our state
agricultural experiment stations.
“3–A classic trip was made out east in 1938 by one
of our special committees consisting of Dr. J.E. Hunter,
Lyman Peck, and myself to call on USDA nutritionists
at Beltsville, as well as at state colleges and agricultural
experiment stations. Six states, Maine, New Hampshire,
Vermont, Massachusetts, Connecticut, and Rhode Island,
as I recall, were not using a pound of soybean meal in their
New England Conference formulas for poultry. We changed
their minds shortly on that score. We also visited at College
Park, Maryland (University of Maryland), and at Cornell
University at Ithaca, New York. One man, Colonel Howe at
Beltsville, was largely responsible for our Council preparing
an extensive literature review (Blue Book), on soybeans and
soybean meal.
4–Our Soybean Nutrition Research Council had a
booth with some of our men on hand at many state fairs, the
International Livestock and Agricultural Products Show in
Chicago, and a World Poultry Congress in Cleveland, Ohio.
We also supplied speakers on soybean meal for many state
nutrition conferences.
“5–The Soybean Council of America Inc. was formed in
1956 to promote soybean products in some 40 countries of
the free world (2). Several of us oldtimers as well as many
new enthusiasts from our state universities and experiment
stations represented the Soybean Council at many trade fairs
and nutrition conferences in several countries overseas in the
interest of soybean oil and soy protein products such as meal,
flour, and grits.
Photos show: (1) Dr. Hayward, who “has long been
recognized as a leading authority on livestock and poultry
feeding. He was director of nutrition for Archer Daniels
Midland Co. from 1935 to 1960. He was director of nutrition
for the Soybean Council of America and undertook many
assignments overseas from 1960 to 1964.”
(2) Two white pigs: “Littermate barrows. The smaller
pig was fed a typical ration of 1908, which did not contain
soybean meal and was nutritionally deficient in several
respects. The larger pig was fed a nutritionally adequate
corn-soybean meal ration typical of 1958.”
(3) Male broiler chickens, average 8 weeks of age. Five
side-by-side photos show: 1930 ration, bird weighs 1.62 lbs.
1938 ration, bird weighs 1.89 lbs. 1946 ration, bird weighs
2.17 lbs. 1954 ration, bird weighs 2.81 lbs.
Tables: (1) Production of soybean meal and other
protein concentrates for crop years indicated (Oct. 1 to Sept.
30). Sources: * U.S. Department of Agriculture Statistical
Bulletin No. 85, Dec. 1949, for soybean meal and many of
the other protein sources. ** Ingredients included with any
production in 1,000 short tons for cottonseed meal 2,289.5,

linseed meal 491, peanut meal 88.8, copra meal 103.5, gluten
feed and meal 106.2, tankage and meat scraps 1,341, fish
cake and meal 251.7, dried milk products 166.2, and other
milk products 1,022.3 short tons. *** Soybean Digest Blue
Book 1962. **** Soybean Digest Blue Book, p. 71, 1970.
Address: Consulting specialist, Minneapolis, Minnesota.
72. Soybean Digest. 1970. Whole beans: The past-future
link. Aug. p. 72.
• Summary: See next page. Contains a detailed chronology
of USDA’s Northern Utilization Research Laboratory
(Peoria, Illinois) work with soyfoods–starting in 1926, about
15 years before the Lab began operations.
“Since 1960, the Northern Utilization Research
Laboratory, Peoria, Illinois, has reported new information on
using U.S. soybeans in traditional oriental foods–miso, tofu,
and tempeh, and on making full-fat soy flour in extruders and
hand-powered equipment.
“Under study as sources of vegetable protein for future
generations, these foods may be as old as civilization itself.
‘The annals of Old China,’ W.J. Morse wrote in the 1917
Yearbook of the Department of Agriculture, ‘set forth the
fact that the soybean was an important food with the Chinese
fully 5,000 years ago.’
“1926 Yearbook: Soy sauce, bean curd from domestic
beans listed as new developments.
“1933 Extensive investigations of soybeans in food
by commercial interests in past 3 or 4 years. Soy flour
(either full-fat or defatted) used in malted milk, macaroni,
vermicelli, spaghetti, noodles, crackers, cookies, ice cream
cones, breakfast foods, health foods, diabetic foods, infant
foods.
“1942 Soybean Digest (Feb.): Mention of soya milk
processing patent held by Dr. H.W. Miller, International
Nutrition Laboratory, Mt. Vernon, Ohio.
“1943 Soybean Digest (May): Use of soy milk in
allergy diets, Dr. J.F. Muller, Borden Co. (Sept.) Northern
Lab review: Soy flour, other soybean food products now
receiving attention; successful experiments on debittered soy
flour.
“1947 Research on producing soy sauce. 1948 Soy
food methods studied in China, Japan, Korea; seed samples,
microorganisms collected.
“1949 Series (Soybean Digest) on oriental uses of
soybeans.
“1957 Use of U.S. beans in Japan, market development
survey, by American Soybean Assn., and USDA’s Foreign
Agricultural Service, Agricultural Research Service. Identitypreserved bean export started by L.E. West, Farmer City.
1958-60 New miso process reduces fermentation time
50%. U.S. soybean varieties equal Japanese varieties for tofu
processing.
“1962 Tempeh process improved; 39 tempeh molds
isolated.
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“1963 Extruded full-fat soy flour.
“1964 Research on soy-cereal fermentations. Japanese
report U.S. varieties accepted for tofu, miso, shoyu.
“1966 Hand-powered full-fat soy flour process for
primitive areas. Tempeh made from soy-wheat, soy-rice
mixtures.
“1967 Study of food value of wheat-soy tempeh.
Laboratory-scale tofu process published in response to
processors’ interest.
“1968 Sufu studies by P.L. 480 contractor. Yeast hybrid
developed for shoyu production (P.L. 480).
“1969 Antibacterial compounds found in tempeh. Milkcurdling enzyme produced by tempeh mold. New fermented
food, hakko tofu [fermented tofu] (P.L. 480).
Photos show: (1) 1957: C.W. Hesseltine and A.K.
Smith of the NRRL with visiting Japanese scientists Tokuji
Watanabe and Kazuo Shibasaki. (2) 1963: “Extruder-cooked
full-fat soy can be ground to flour.”
73. Wenger Manufacturing. 1970. Get the shape, size,
texture, density you want. Wenger extrusion equipment (Ad).
Food Processing (Chicago). Summer. p. F-18. Foods of
Tomorrow section.
• Summary: “Take Wenger’s X-25 continuous cookerextruder as an example. It’s ideal for experimental as well as
production applications.” Wenger also has high-output units
of up to 200 horsepower. A large color photo shows many
sizes and shapes of extruded products against a light blue
background. Address: John Hancock Bldg., 800 W. 47th St.,
Kansas City, Missouri 64112. Phone: 816-531-6833.

74. Bure, Jean. 1970. La
production de viandes
végétales [The manufacture
of meat alternatives
{vegetable meats}].
Economie Rurale (L’) No.
85. p. 177-81. July/Sept.
[Fre]
• Summary: Some cereal
and animal proteins share
a common past (e.g., the
experience of Beccari in
1728, Liebig’s hydrolysates,
etc.) However, most of
the new synthetic meats
appearing in the U.S. are
derived, not from cereals,
but from the soybean.
Huge milling groups
have put on the market
these new “vegetable
meats.” These products
were presented in France at
the Salon des Industries de
l’Alimentation (S.I.A.L.) in 1966 and 1968.
The making of “vegetable meats” consists in the
production of protein fibres from a concentrated extract to
which a structure similar to that of meat is given. This is
done by spinning out and by shredding.
The makers are well aware that they cannot compete
with meat, but they want to create new money-making
products completing their ever-expanding range of
convenience foods.
Note: Within this article is another article (p. 176-81)
titled Le Fabrication de Viandes Vegetales, by M. Munier
(Ingénieur ENSIA à l’ARIA) which has these contents:
Historical (Boyer, how to make spun protein fibers).
Importance of research enterprises. Production of protein
fibers: Extraction of pure proteins [soy protein isolates],
formation of the fibers. Research on a structure analogous
to that of meat. Other processes for the manufacture of
vegetable meats: Shredding (U.S. Patent 3,047,395 of 1962),
extrusion–expansion (British Patent 1,049,848), others (aside
from Ford, the great captains of industry have likewise
obtained patents: Swift, Unilever, General Foods, Nabisco,
Worthington Foods, Ralston Purina, General Mills, Pillsbury
Mills, etc.). Some new products: Bontrae, TVP, Textrasoy,
Texgran, Edi Pro. Organoleptic and nutritional aspects:
Organoleptic problems, nutritional problems. In conclusion,
by J. Bure. FAO estimates the as follows the annual protein
available to human beings: (1) Animal proteins, 30 million
metric tons, of which about 10 million come from meat and
poultry, about 4 million come from fish and other seafood,
and about 2 million come from eggs. (2) Vegetable proteins,
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150 million tons. of which about 110 million come from
cereals, about 20 million come from oilseed cakes (including
soya), and nearly 10 million come from legumes.
Therefore, there is 5 times as much vegetable protein
available as animal protein. But animal protein is of higher
quality. Address: Directeur du Département des industries
céréales de l’Ecole nationale supérieure des industries
agricoles et alimentaires.
75. Wenger Manufacturing. 1970. Join the march to soy
foods production (Ad). Soybean Digest. Sept. p. 61.
• Summary: “Produce textured soy proteins from defatted
soy flours or protein concentrates, or mixtures of isolates and
cereal flours.
“Cook full fat soybeans for control of growth inhibitors.
“Produce cereal based, protein enriched, precooked
foods as snacks, breakfast cereals, beverage powders, infant
foods, weaning foods, atoles, and pasta products.
“Produce full fat soy flours for fortifying bread, pastas,
or other cereal based foods to correct that deficiency of
lysine in cereals while economically increasing the total
protein and fat content in the food.
“Wenger’s short-time / high-temperature extrusion
cooking systems economically and efficiently do all or any
of the above.”
A photo of soybeans forms the left and bottom borders
of this ad.
Note This add also appeared in the March 1971 issue
(p. 32). Address: 1807 Federal Reserve Bank Bldg., Kansas
City, Missouri 64106 USA. Phone: (816) 221-5084.
76. Sault, J.L.; Gale, J.B. 1970. A review of developments
in simulated meats. Quarterly Review of Agricultural
Economics (Australia) 23(4):209-221. Oct. [42 ref]
• Summary: Contents: Introduction. Nature of simulated
meat products: Sources of raw material, processing methods.
Production and marketing: The United States market
(where virtually all production has been based on soya bean
protein), the Japanese market, the Western European market,
other countries (South Africa, Canada, Australia). Factors
influencing competition with natural meats: Differences
in properties, increases in incomes and changes in tastes,
relative prices, promotion, government regulations.
Summary and conclusions.
“The United States and Japan are the two main
producers of simulated meats and account for most of world
consumption... Virtually all of the United States’ commercial
production of simulated meats has been based on soya bean
protein.” At least 15 companies made simulated meat in
1969, but six of these produce most of the items marketed.
A number of the manufacturers (such as General Mills)
are very large and have invested large amounts of time and
money in the process.
In Japan, production of western-style simulated meats

is a very recent development. Consumption of such items
is still very small, though it appears to be rising. “In 1968
domestic production plus imports of simulated meats totalled
37.7 million lb, and during the first six months of 1969
they amounted to 25.9 million lb.” Most of these products
are made in Japan by at least 19 firms. One feature of the
Japanese industry has been the importance of wheat gluten as
a protein source. In 1968 and the first half of 1969 some 36%
of Japan’s output was derived from wheat gluten; virtually
all of the rest was based on soy protein.
Sales of simulated meat products in Western Europe
have been considerably lower than those in the USA
and Japan. The main developments have occurred in
the Netherlands, West Germany, and Sweden. In the
Netherlands, imports rose from 44,000 lb in 1967 to
1,166,000 lb in 1968, then fell the next year. In West
Germany, simulated meats were first introduced to the trade
and consumers in mid-1968.
“In South Africa one firm is manufacturing a simulated
meat from soy protein by what appears to be a thermoplastic
extrusion process. The product is being used as a meat
extender rather than as a complete meat substitute. It is
reported to be of a dry and wiry texture requiring a good deal
of seasoning to make it palatable.” Its price is higher than
that of natural meat.
Note: This is the earliest document seen (Dec. 1997) that
uses the term “thermoplastic extrusion” in connection with
soy.
77. Kreh, Kent Q. 1970. Consumer marketing of textured
vegetable protein products. Soybean Digest. Nov. p. 28-31.
• Summary: “It will probably surprise the average
homemaker to learn that one process for producing the new
textured vegetable protein foods is similar to that for making
nylon or rayon.” Another method is “by extruding the soy
protein through dies that form the desired shape.” These new
foods are convenience foods, easy to prepare.
Discusses Bontrae and Bac*Os made by General Mills.
A photo shows a large factory with the caption: “At this new,
ultramodern plant in Cedar Rapids, Iowa, General Mills has
begun volume production of new textured vegetable protein
foods. The plant produces Bac*Os, textured protein chips
flavored like bacon, and Bontrae textured protein granules,
cubes, and dice with flavors like beef, ham, and chicken.
“General Mills, several years ago when introducing
its Bac*Os brand of baconlike-flavored chips, began to
develop historical data reflecting consumer attitudes toward
new, innovated food products.” They held intense, in-depth
consumer interviews in many major cities throughout the
U.S.
“We see food processors who currently are incorporating
vegetable protein in their new food product developmental
work. For example, Keebler Bacon Toast Crackers,
Wishbone Hickory Bits Salad Dressing, Henri’s Smoky Bits
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Salad Dressing, Fritos, Bacon-Onion Dip, and others.”
“We sometimes feel frustrated, even impatient, when
we hear or read references to phoney [phony], ersatz, fake,
or imitation meat. We think cattle and poultry raisers are
mistaken and misguided when they look on these new
textured vegetable protein foods as competitors.” A photo
shows Kent Kreh. Address: Marketing Manager, Food
Service and Protein Products Div., General Mills, Inc.
78. Mustakas, G.C.; Albrecht, W.J.; Bookwalter, G.N.;
McGhee, J.E.; Kwolek, W.F.; Griffin, E.L., Jr. 1970. Extruder
processing to improve nutritional quality, flavor, and keeping
quality of full-fat soy flour. Food Technology 24(11):102-08.
Nov. [16 ref]
• Summary: Extrusion-processing continues to find new
and broader application in the food industry; it offers
many unique features, enabling it to become important in
converting soybeans into food products.
Extrusion cooking is a recent process. This paper
describes a series of 24 extrusion-cooking experiments in
which time, temperature, moisture content were varied to
determine optimum conditions for manufacture of highquality soy flour.
The PER (protein efficiency ratio) of this flour increased
up to 89% inactivation of trypsin inhibitors. “A method was
developed for optimizing the extruder process variables
to give good nutritive value, flavor score, and oxidative
stability.”
Hawkeye soybeans, from the 1966 crop, were used in
all experiments. Address: Northern Regional Research Lab.,
Peoria, Illinois 61604.
79. Soybean Digest. 1970. Soy beverage fills nutrition gap.
Nov. p. 25.
• Summary: “A soybean beverage powder has been
developed in U.S. Department of Agriculture research to fit
into foreign nutrition gaps.
“It was designed by scientists in USDA’s Agricultural
Research Service for use in a variety of beverages acceptable
to babies and children who have similar nutritional needs but
different flavor preferences.
“This soy powder disperses in water to a cream-colored
liquid with a creamy flavor unless a more distinctive flavor
is added. A beverage containing 12.5% of the powder has a
nutrient composition comparable to that of milk.
“Cost to make this beverage is estimated at 10¢ a gallon.
Price to the consumer, including marketing costs and profits,
would be more.
“The process for making the beverage powder from
dehulled, extrusion-cooked soy flour was developed at the
Northern Utilization Research Laboratory, Peoria, Illinois, by
Gus C. Mustakas, William J. Albrecht, Virgil E. Sohns and
Edward L. Griffin Jr., engineers, and George N. Bookwalter,
food technologist.

“In extrusion cooking, soybeans without hulls are
exposed to high pressure and temperature for a short time
then extruded to room temperature and pressure. The beans
are thoroughly cooked but retain their nutritional value.
“In the beverage powder process studies, extrusioncooked soybeans were ground to flour. This soy flour was
dispersed in water, hydrogenated soy oil was added, and this
mixture was milled and spray dried. Sugar, salt, imitation
cream flavoring, minerals, and vitamins were blended into
the spray-dried powder.
“The amounts and kinds of these blended additives can
be adjusted to fit nutritional needs and tastes of children in
different countries.
A photo shows Gus Mustakas, one of the developers of
the soy beverage powder, holding up a glass of the liquid soy
beverage.
80. Product Name: [Krunch {Crunch, Breakfast Cereals}
(Korn Krunch, Bran Krunch, Malt Krunch {Barley with
Malt}, Wheat Krunch)].
Foreign Name: Krunch.
Manufacturer’s Name: Shefa Protein Industries Ltd.
Manufacturer’s Address: Industrial Zone, Arad, Israel.
Date of Introduction: 1970.
Ingredients: 80% cereal, 20% whole (full-fat) soy flour,
sweeteners, vitamins.
Wt/Vol., Packaging, Price: Cardboard cartons.
How Stored: Shelf stable.
New Product–Documentation: Talk with Sol Katzen, cofounder of Shefa Protein Industries Ltd. 1993. March 14.
This was the company’s third product, introduced in 1970.
They made their own full-fat soy flour from soybeans. They
mixed all ingredients and extruded them together. It was sold
only to retail consumers in Israel. They sold fairly well.
81. Mustakas, G.C. 1970. Full-fat and defatted soy flours for
human nutrition. Northern Regional Research Laboratory. 31
p. Summarized in Soybean Digest, April 1970, p. 48. *
• Summary: The protein in soy flours is now the most
economical source of food-grade vegetable protein. This
paper gives a detailed review of the technological aspects
of soy flours, including both full-fat and defatted types.
“He describes processes the Laboratory has developed for
producing full-fat soy flours, including an extrusion process
for use in urban communities and a simple hand process
for villages of developing countries where skilled labor,
machines, and steam power are unavailable.” Address:
Northern Regional Research Lab., Peoria, Illinois.
82. Odell, A.D. 1971. Meat analogs–Potential in developing
countries. Report to the FAO/WHO/UNICEF Protein
Advisory Group. 9 p. Presented at the 18th PAG Meeting in
Rome. 8 Jan. 1971. Document 2.44/1.
• Summary: “Meat analogs possess the ability to
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supply precisely reproducible balanced dietary inputs of
essential amino acids. Their structural matrix permits the
incorporation of non-protein aliments of nearly unlimited
choice range. Thus, they can be designed to fit into any
food pattern with any nutritional impact desired. In the
U.S.A. there is a growing acceptance at all income levels.
The potential for developing countries depends on the
ability to meet or surpass practical requirements of utility,
marketability and viability.
“The ‘Spun’ monofilament products sell at present
in the U.S.A. for 20-25% less than meats, but are still too
expensive to be of interest for developing countries. The
extrusion-expansion products, however, sell for 10-15¢ per
pound.” Address: General Mills.
83. Lo, Kwee-Seong. Assignor to Hong Kong Soya Bean
Products Company, Ltd. 1971. Process for preparing a
soybean beverage. U.S. Patent 3,563,762. Feb. 16. 5 p.
Application filed 2 Aug. 1965. [5 ref]
• Summary: This invention relates to the production
of a soybean beverage from a full-fat soybean powder.
The powder, water, and a stabilizer are mixed and then
homogenized at 8,000 lb per square inch to form a beverage,
which may additionally be centrifuged and homogenized at a
lower temperature.
To make the powder, soybeans are cleaned, toasted,
quickly cooled by currents of cold air causing separation
of the cotyledons and hull, and dehulled (dressed). The
hulls and cotyledons are separated by aspiration, then the
cotyledons are flaked in a hammermill. The flakes are cooked
in a Wenger expansion cooker. Within the cooker they are
preconditioned with steam. The resulting full-fat soy flour
does not have any objectionable bitterness. The pellets are
again toasted to reduce the moisture content to 3.5 to 4%,
then rapidly cooled and ground in an Alpine mill to 270-300
mesh.
In making the beverage, homogenization should
precede centrifugation. The stabilizer is carrageenan from
the seaweed Chondrus crispus (Irish moss). The basic
raw materials are water 50 gallons, soybean powder 67 lb,
sucrose 50 lb, carrageenan 0.55 lb, refined soybean oil 20 lb,
table salt 0.63 lb, sodium bicarbonate 0.32 lb, vitamin A 5.81
gm, vitamin B-1 1.31 gm, vitamin B-2 1.56 gm, niacinamide
14.0 gm.
The resulting soy beverage, which contains insoluble
carbohydrates, contains 3.0% protein, 3.1% fat, 5.0%
sucrose, 1.7% other carbohydrates, 0.4% ash, and 86.8%
water.
To produce a soybean beverage with no insoluble
carbohydrates, 80 lb of soybean powder were used, 30% of
the coarse particles were centrifuged out, and no carrageenan
was used. The beverage contained 2.4% protein, 2.7% fat,
5% sucrose, 1.0% other carbohydrates, 0.3% ash, and 88.6%
water. The pH was 6.8. Address: Hong Kong.

84. Bookwalter, G.N.; Mustakas, G.C.; Kwolek, W.F.;
McGhee, J.E.; Albrecht, W.J. 1971. Full-fat soy flour
extrusion cooked: Properties and food uses. J. of Food
Science 36(1):5-9. Jan/Feb. [18 ref]
• Summary: Full-fat soy flours prepared by the extrusion
process are shown to have good nutritive value, flavor, and
stability. “The dry, dehulled soybeans are treated in a steamjacketed conveyor for 6-8 minutes to a final temperature
of 218-220ºF to inactivate lipoxygenase (Mustakas et al.,
1969).” Address: Northern Regional Research Lab., Peoria,
Illinois 61604.
85. Burke, Carole S. 1971. Textured vegetable proteins. II.
Survey of the U.K. and U.S. patent literature. British Food
Manufacturing Industries Research Association (BFMIRA),
Scientific and Technical Surveys No. 68. 35 p. Feb. (Ardland
& Son, Ltd., Bartholemew Press, Dorking, Surrey, England).
[51 ref]
• Summary: Contents: Foreword. Introduction. Protein
sources. Extraction of protein. Spinning. Extrusion. Gelation.
Other methods for producing texture: Beating, film drying,
autoclaving. References. Appendix.
This survey was originally conducted for J. Bibby Food
Products Ltd. as a non-confidential sponsored project. It is
now being published as a follow-up to Scientific & Technical
Surveys No. 62 titled “Textured Vegetable Proteins.”
Address: BSc.
86. Horan, F.E.; Odell, A.D.; Forman, M.J. 1971. Textured
vegetable proteins. PAG Bulletin (Protein Advisory Group,
WHO / FAO / UNICEF) 2(1):22-26. Winter. No. 13.
• Summary: This paper was compiled from background
documents presented by the authors at the 18th PAG [Protein
Advisory Group] meeting held on 9-12 Feb. 1971 at Rome,
Italy. Contents: Introduction. Spun monofilament products.
Extrusion-expansion products (currently marketed at about
$0.45/lb). General considerations. Case studies: Thailand
(ADM’s TVP), Brazil (Swift & Co.’s textured meat analogs),
India (Swift & Co., ditto). Textured vegetable protein
products: Fibroprotein–Spun Protein Fibers (Worthington
Foods Div., Ohio), Textured Edi-Pro (Ralston Purina Co.,
Missouri), Texgran (Swift & Co., Illinois), Bontrae (General
Mills, Minnesota; spun vegetable protein products), Carne
Vegetal (Industria e Comercio de Productos Alimenticios
Vegetal Ltd., Brazil). LiveLong–VP (Nisshin Flour Milling
Co. Ltd., Japan; a wheat gluten extract in the form of a dried
or frozen mincemeat-like product. “It seems to be made by
a filament extrusion process using isolated wheat gluten
protein”). The Farmarco Co. (Far-Mar Co., Kansas), The Fuji
Oil Co. (Japan; thermoplastic extrusion), and Shefa Protein
Foods Ltd. (Israel) each manufactures texturized soy food
products by thermoplastic extrusion.
Introduction: “The chief virtue of the individual
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members of this new class of foods rests in their ability to
supply precisely reproducible balanced dietary inputs of
essential amino acids with greatly enhanced agronomic
efficiency and with high consumer acceptance... At the
moment two broad classes of meat analogues are apparent.
The extrusion–expansion products sell for US 10-15¢ per
pound; the spun monofilament products sell at present in the
USA for 20-25% less than meats, but are still too expensive
to be of interest for developing countries.”
“General considerations: Meat analogs do not appear
to have a negative connotation to vegetarians; there are
many examples of eager acceptance of meat analogs by
such groups. The textured protein approach is also a stride
forward in food efficiency, since conversion of soy to animal
protein averages about 7% efficiency.”
“Over the past few years US/AID has entered into
contracts with twelve different U.S. commercial companies
to investigate and evaluate low-cost proprietary protein
products in some ten developing countries.”
Note: This is the earliest English-language document
seen (Dec. 2004) that uses the word “Fibroprotein” to refer
to edible spun soy protein fiber. Address: 1. ADM, Decatur,
Illinois; 2. General Mills, Minneapolis, Minnesota.

“A recent survey of the producers of soy proteins for
human use showed 11 firms producing soy flour and grits
with a 1970 production of 325-500 million pounds. Four
companies produced concentrates at a level of 29-30 million
pounds. Three companies produced 25 million pounds of
isolates. Eight firms produced textured products (extruded
and spun), and volumes were around 25 million pounds...
In all, 17 firms produced soy protein in one form or another.
However, in 1969 the soybeans used for human food was
[sic] less than 2 percent of total U.S. soybean production.”
Table 1, titled “Soy protein foods” shows: Type of soy
protein food, percent protein, price range, 1970 estimated
volume of production in the U.S., and current uses. The
volumes produced (in million lbs) are: Soy flour & grits:
325-500. Concentrates: 25-30. Isolates 20-25. Textured: 25.
Table 2, titled “relative costs of net utilizable protein
coming from selected sources” shows, for example: Beef
costs $0.49/lb but $3.26 per pound of net utilizable protein.
Soybean flour, the least expensive protein source shown,
costs $0.08/lb but only $0.31 per pound of net utilizable
protein–less than one-tenth the cost of beef on an NPU
basis! Address: Marketing Economics Div., USDA, ERS,
Washington, DC.

87. Manley, William T.; Gallimore, William W. 1971.
Emerging product inroads into agriculture: Synthetics and
substitutes. In: USDA Economic Research Service. 1971.
Proceedings of the 1971 National Agricultural Outlook
Conference. Washington, DC. See p. 6-11. Held 24 Feb.
1971 in Washington, DC.
• Summary: Contents: Introduction (Increasing concern
about the ability of the world’s population to feed and
clothe itself, the search for substitutes, discovery of new
food processing techniques). Meat and poultry substitutes.
Implications.
Vegetable proteins can be used as partial or complete
substitutes for meat in processed items (patties, chili, etc.)”
or as meat analogs which resemble meats in texture, color,
and flavor. Soy flour, grits, or concentrate are the usual
extenders, while the concentrate or isolate is either spun or
textured by some other method to be used in fabricating the
analogs” (p. 7).
“Four major types of defatted soy protein products
are now being used for human food. They are flour and
grits, concentrates, isolates, and textured items... From a
nutritional viewpoint, they are comparable to meat in amino
acids, although slightly lower in methionine and lysine. Flour
and grits are simplest in form, lowest in protein, with prices
ranging from 5½ to 11½ cents per pound. Concentrates (6570 percent protein) and isolates (90-97 percent protein) have
prices from 18 cents to 45 cents per pound... Textured items
have prices over 50 cents per pound and are the fabricated
foods that appear, bite and taste most like natural animal
products.

88. Meyer, E.W. 1971. Progress in soy protein products for
food. USDA Agricultural Research Service. ARS-72-84. p.
62-68. Feb. In: Proceedings of the Nineteenth Cottonseed
Processing Clinic. Held 16-17 Feb. 1970 at New Orleans,
Louisiana. [14 ref]
• Summary: Contents: Introduction. Processing of soy
protein products: Soybeans, soy flour, grits and flakes
(“Although full fat soy flour has never become a significant
factor in the United States soy flour market, the product has
received renewed attention in more recent years... it is a lowcost protein- and calorie-rich food ingredient which can be
made in simple processing units located in areas of need”),
soy protein concentrates, soy protein isolates, composition of
soy protein products.
Utilization of soy protein products for food:
Introduction. Soy flours and grits, soy protein concentrates,
soy protein isolates (“Since their commercial introduction
in about 1959, the food-grade isolates have grown in
production to an estimated 18 million pounds per year. Much
of this growth has been due to the functional properties of
isolates...”). Pricing of soy protein products. Food laws and
regulations.
Figures show: (1) Diagram of soy protein ingredients
for food: soy milk (fluid and dried), full-fat flours (extrusion
cooked, village process), defatted flours and grits,
lecithinated defatted flours, concentrates, isolates. (2) Soy
protein concentrate processing from defatted soybean flakes
or flour (3 processes). (3) Soy protein isolation from defatted
soybean flakes.
Tables: (1) Proximate analysis of commercial soy
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protein products. (2) Amino acid composition of soy protein
products (average values for defatted soy flour, soy protein
concentrate, isolated soy protein). Address: Central Soya
Co., Chicago, Illinois 60639.
89. Robinson, R.F. 1971. Plant proteins: Their advantages as
extenders in meat products. Meat Processing 10(2): Feb.
• Summary: “Extruded plant protein products are available
which are made from soy flours and soy concentrates.” “The
spun protein fibers today are opening a new horizon to the
meat processor...”
“Meat extenders made with spun vegetable protein fiber
have a shelf life longer than the products which they are
extending.” “Fibered extenders have a stabilizing effect on
comminuted meat products.” “The price of fibered extenders
is lower than the cost of the natural product and therefore the
final convenient extended meat item is more economical to
the consumer.” The cost of “fibered plant protein extenders
has been gradually going down.”
Note 1. It is interesting that the term “plant proteins”
rather than “vegetable proteins” is generally used in this
article.
Note 2. This is the earliest English-language document
seen (Oct. 2020) that mentions textured soy protein
concentrates which it calls “Extruded... soy concentrates.”
Address: Marschall Div., Miles Labs., Inc.
90. Smith, Oak B. 1971. Why use extrusion. Paper presented
at Symposium on Extrusion Cooking. Feb. 12. 25 p. Held in
St. Louis, Missouri. Organized by American Assoc. of Cereal
Chemists. [27 ref]
• Summary: Contents: Introduction. Methodology of
extrusion cooking. The texturing of extrusion cooked
products. Why use extrusion cooking? Structured chewy
gels by extrusion cooking of defatted vegetable proteins.
Extrusion cooking for control of heat labile growth
inhibitors. Protein enriched cereal based foods. Address:
Director of Market Research, Wenger Manufacturing,
Missouri.
91. Piqua Daily Call (Piqua, Ohio). 1971. Classified ads:
32. Farm Equipment. Demonstration: Brady Crop Cooker.
March 29. p. 18, col. 8.
• Summary: “Extrusion process tractors. Operated machine
at store. March 31, 8:30 to 11:30 a.m. Apple Farm Service.
10120 W. Versailles Rd. [Phone] 526-4051.”
Note 1. This same ad ran on March 30 (p. 14).
Note 2. This is the earliest document seen (Oct. 2020)
that mentions the Brady Crop Cooker, a low-cost extrusion
cooker. Address: Piqua, Ohio.
92. Product Name: Sepro-X (Extruded-Heat Processed Soy
Flour).
Manufacturer’s Name: Robertson Corp. (The).

Manufacturer’s Address: 111 S. Walnut, Seymour, IN
47274. Also has plants at Bedford and Brownstown, Indiana.
Date of Introduction: 1971 March.
New Product–Documentation: Soybean Digest Blue Book.
1971. p. 114.
93. Journal Herald (Dayton, Ohio). 1971. Demonstration:
March 31 till noon. Brady Crop Cooker (Ad). April 3. p. 38,
col. 8.
• Summary: “Extursion [sic, Extrusion] process, tractor
powered. See at Apple’s Farm Service. 10120 W. Versailles
Rd., Covington, O [Ohio]. [Phone] 513-526-4851.”
This ad also ran in the Dayton Daily News (Dayton,
Ohio) on April 3 (p. 14). Address: Dayton, Ohio.
94. Conway, H.F. 1971. Extrusion cooking of cereals and
soybeans–part I. Food Product Development 5(2):27-29.
April.
• Summary: Discusses CSM, the corn, soya, and dry-milk
formulation made for distribution by the U.S. government.
Address: Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
95. Greenline Equipment. 1971. Good used farm machinery
(Ad). Washington C.H. Record-Herald (Washington Court
House, Ohio). May 7. p. 19, col. 1.
• Summary: Near the bottom of this large display ad we
read: “New from Brady! Brady 206 Crop Cooker. Process
your own soybeans for supplement. We welcome any
inquiries, knowing that it’s new and from all reports has a
great future for the farmer in processing his own feed.
“Greenline Equipment... Rt. 22 East, Washington C.H.
Phone 335-2071.”
Note: This is the 2nd earliest document seen (Oct. 2020)
that mentions the Brady Crop Cooker, a low-cost extrusion
cooker, in connection with soybeans. Address: Washington
Court House, Ohio.
96. Conway, H.F. 1971. Extrusion cooking of cereals and
soybeans–part II. Food Product Development 5(3):14-17.
May.
• Summary: Discusses CSM, the corn, soya, and dry-milk
formulation made for distribution by the U.S. government.
Address: Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
97. Food Engineering. 1971. Replacement products:
Challenge of the ‘70’s. 43(5):141-43. May.
• Summary: This article was summarized from a talk
presented by W.T. Manley and W.W. Gallimore of USDA’s
Marketing Economics Div. at a recent National Agricultural
Outlook Conference in Washington, DC.
Estimates of 1970 production of soy protein foods in
million lbs are: Soy flour and grits 325-500 million lb; soy
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protein concentrates 25-30; isolates 20-25; textured extruded
products 25. Current uses for each are given.
“By 1980, vegetable protein extenders will probably
displace 15 to 20% of the meat in meat-type foods in both
institutional and retail markets.” The low cost of soy proteins
provides a strong incentive to use them in place of meat.
Soy flour (costing $0.08/lb) is the least expensive source of
net utilizable protein based on the portion of nitrogen intake
retained in the human body ($0.31/lb vs. $3.26 for beef and
$2.47 for chicken).
98. Wenger Manufacturing. 1971. Extrusion cooking of soy
foods (Ad). Soybean Digest. May. p. 63.
• Summary: “Wenger Extrusion Cooking Systems offer a
whole range of profitable and industry-proven products to the
food processor:
“Textured vegetable proteins from defatted soy flours or
flakes, protein concentrates or isolates, can be produced as
chewy bits that have great market potential as meat extenders
in soups, stews, hamburger, gravies, chili, meat loaf, dry
soup mixes, sausages, wieners, curry, pot pies, tacos,
enchiladas, stuffing, etc.
“Full fat soy can be cooked in such a way by extrusion
cooking methods to control its growth inhibitors... these full
fat soy proteins may be reduced to a flour for use in bread,
pasta, infant foods, soy milk, soft drinks, allergy foods, and
vegetarian diets.”
“Precooked, cereal based, protein enriched foods.” A
photo of soybeans forms the top and right borders of this ad.
Note: This is the 2nd earliest document seen (Nov.
2015) concerning textured soy protein concentrates. Address:
1807 Federal Reserve Bank Building, Kansas City, Missouri
64106.
99. Daily Item (The) (Sunbury, Pennsylvania). 1971. Farm
Equipment & Supplies 46. Make your own soy bean meal
with Brady Crop Cooker (Ad). June 16. p. 34, col. 6.
• Summary: “Ask for free demonstration. Chester Stolzfus,
RD2, Watsontown [Phone] 649-5321.” Address: Dayton,
Ohio.
100. Walker, D.B.; Horan, F.E.; Burket, R.E. 1971.
Engineered foods–the place for oilseed proteins. Food
Technology 25(8):55-60. Aug. [12 ref]
• Summary: Contents: Introduction–history. Both oil and
meal economically important. A need for inexpensive
protein foods. Vegetable protein: a natural choice. Problems
of engineered protein foods. Low-cost nutritional blended
flours (CSM, WSB, etc.). A wheat-soy blend for bakery
products. Textured protein products: the spinning process,
the thermoplastic extrusion process. Consider economics.
Obstacles to be overcome: educational, governmental
regulations. Looking toward the future.
“The development of the soybean industry in the U.S.

has brought about striking changes in land utilization in
that some 400,000 acres were planted in soybeans in 1925,
compared to over 42 million acres in 1970–a hundredfold
increase.” Address: 1. President of Processing Co.; 2.
Director of Research; 3. V.P. of Soy Specialties. All: Archer
Daniels Midland Co.
101. Witham, W.C. 1971. New soy protein concentrate
plant licenses NMN patent. Notes from the Director of the
Northern Division (Peoria, Illinois) No. 1045. p. 2. Sept. 17.
• Summary: “Far-Mar-Co officials visited OC [Oilseed
Crops] and ED [Engineering and Development Laboratory]
on September 9 to discuss alcohol extraction and flash
desolventizing of defatted soybean meal. Far-Mar-Co.
(organized from four marketing cooperatives) plans to
build a plant at Hutchinson, Kansas, to produce protein 70
concentrate. The process to be used in this 3 million dollar
plant will be based on our U.S. Patent 3,268,503, ‘Method of
Preparing Edible Soybean Characterize by Greatly Enhanced
Water Absorption,’ by G.C. Mustakas and E.L. Griffin (ED).
The Department has issued Far-Mar-Co. a nonexclusive
license. Engineering Management, Inc. [EMI], Des Plaines,
Illinois, will be designing and building the plant installation.
“Far-Mar-Co. now has an extrusion-cooking plant in
operation, producing textured soy protein; marketing of this
product has been quite successful and sales are going very
well. In November 1968, 5 months after this organization
was formed, Far-Mar-Co. officials visited us to explore
possible diversification into more profitable end products.”
Note 1. NMN probably stands for Northern Marketing
and Nutrition Division–according to Dr. Walter Wolf who
worked there for many years. It was later called Northern
Regional Research Center (Peoria, Illinois). Note 2. Attached
to this document is a business card from Floyd K. Shoup,
Ph.D., Group Leader of Far-Mar-Co., Inc., Research Center,
Hutchinson, Kansas. Address: Acting Director.
102. Post-Crescent (The) (Appleton, Wisconsin). 1971.
Firm’s board meets at Fox: Koehring Company’s top officials
view equipment. Sept. 27. p. 11, cols. 2-4.
• Summary: This is the earliest article seen about the
Koehring Co., based in Milwaukee, Wisconsin, has a farm
division named Fox Tractor, headquartered in Appleton,
Wisconsin. Orville R. Mertz, president of Koehring, said the
board meets twice a year at field locations to give directors
a better feel for product developments and manufacturing
operations. Koehring’s philosophy is to produce specialized
machinery with increased efficiencies and productivity,
thereby enabling farmers to achieve greater output at lower
total cost. A new product, a soybean processor, is named
the Brady Crop Cooker. It “can be used on the farm itself or
by small feed manufacturers, grain elevator operators and
retail feed dealers to produce full-energy soybean meal for
livestock feed.” It was developed by Brady’s Farm Division
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in Anken, Iowa.
103. Wilding, M.D. 1971. Textured and shaped oilseed
protein food products. J. of the American Oil Chemists’
Society 48(9):489-91. Sept. [8 ref]
• Summary: Contents: Abstract. Introduction. Discussion.
Photos: A piece of extruded textured soy protein showing
the structured form of the protein. Figures: (1) Bar chart
showing the relative cost of protein from selected edible
raw material sources. Most expensive by far is beef (1.62),
followed by chicken, fish flour, and dry skim milk (all
from animal sources). Least expensive is soy flour (0.14),
followed by cottonseed flour and whole wheat. (3) A typical
schematic flow chart for the process of making spun fiber
food products. (4) An approximate composition comparison
(dry basis) of selected meat products with a typical spun soy
protein analog (Bontrae, ready to eat; contains 60% protein).
The Abstract begins: “The major emphasis in
developing textured and shaped protein foods has been
with the use of soy proteins.” Their price is low and stable,
their protein content and quality is high, and the inherent
chemical properties of the protein allow for unique structure
development.
In 1947 Robert Boyer made the first textured vegetable
proteins from edible soy fiber. Address: Research &
Development Center, Swift & Co., Oak Brook, Illinois.
104. Burket, R.E. 1971. Protein markets for 1972:
Combining soy protein with meat offers livestock growers
a better market for parts of carcass not sold as retail cuts.
Soybean Digest. Nov. p. 5-7. [4 ref]
• Summary: In 1970, estimated volume of production for soy
protein foods in the U.S. was as follows, in million lb: Soy
flour and grits 325-500 ($0.065/lb), soy protein concentrates
25-30 ($0.20-25/lb), soy protein isolates 20-25 ($0.38-45/
lb), textured soy protein products 25 (extruded dry is $0.27+/
lb, and spun fibers containing 60% moisture are $0.50+/
lb). A portrait photo shows Mr. R.E. Burket. Address: Vice
President, Specialty Div., ADM.
105. Food Processing (Chicago). 1971. Textured vegetable
protein in school lunch program: Reduces ingredient cost for
meat dishes up to 20 per cent. Autumn. p. F4-F9. Foods of
Tomorrow section.
• Summary: A major, comprehensive cover story with 3
color photos and one black-and-white photo. Discusses:
“Textured vegetable protein” [textured soy flour], “hydrated
vegetable proteins,” “products fabricated from spun
fibers,” “spun protein products,” “extruded and expanded
products,” FNS Notice 219 (by USDA’s Food & Nutrition
Service), “vegetable protein ingredients,” spun vegetable
protein–Bontrae from General Mills, Temptein from Miles
Laboratories, “granular soy concentrate” [from Swift & Co.],
Promosoy SL from Central Soya, Mira-tex 210-1 from A.E.

Staley Manufacturing Co., unflavored textured vegetable
protein from ADM, Ultra-Soy from Far-Mar-Co, and PattyPro from Griffith Laboratories.
Note: This is the earliest English-language document
seen (Nov. 2015) that contains the term “granular soy
concentrate.” It refers to a type of extruded textured soy
flour.
106. Wenger Manufacturing. 1971. Protein, anyone? (Ad).
Soybean Digest. Nov. p. 13.
• Summary: “In the dark about protein enrichment of new
or present cereal based foods? Textured soy? Full fat soy?
Protein-enriched snacks, breakfast cereals, pastas, beverage
powders, baby foods and others?
“Wenger’s Short Time/High Temperature (ST/HT)
extrusion cooker is your answer. Wenger pioneered the
whole concept of ST/HT extrusion cooking to elevate
processing temperatures to the desired peak only during
the last few seconds in the extrusion cooker... If engineered
protein foods are your aim, Wenger is the name.”
A photo shows the left half of a man’s face, looking
from right to left, against a dark background. Address:
Sabetha, Kansas. Industrial Div.: John Hancock Building,
Kansas City, Missouri 64112; Export Div.: 1807 Federal
Reserve Bank Bldg., Kansas City, Missouri 64106 USA.
Phone: (816) 221-5084.
107. Kies, Constance; Fox, Hazel M. 1971. Comparison of
the protein nutritional value of TVP, methionine enriched
TVP and beef at two levels of intake for human adults. J. of
Food Science 36(6):841-45. Sep/Oct. [14 ref]
• Summary: Three groups of adult men were fed beef, an
extruded soybean product resembling beef (TVP; textured
soy flour produced and supplied by the Archer Daniels
Midland Co.), and a 1% DL-methionine fortified product–at
two levels of nitrogen intake. Mean nitrogen balances of
subjects fed 8.0 gm nitrogen per subject per day were: beef
+0.74 gm nitrogen per day, TVP +0.78, methionine fortified
TVP +0.72. Mean nitrogen balances of subjects fed 4.0 gm
nitrogen per subject per day were: beef -0.30 gm nitrogen
per day, TVP -0.70, methionine fortified TVP -0.45. DL
methionine fortification at the 1% level of the TVP was
demonstrated to be partially effective in improvement of
nitrogen balance at low nitrogen intakes. Address: Univ. of
Nebraska, Lincoln, Nebraska.
108. Mustakas, G.C. 1971. Full-fat and defatted soy flours
for human nutrition. J. of the American Oil Chemists’ Society
48(12):815-19. Dec. [14 ref]
• Summary: New simple production methods are described:
an extrusion process for urban communities and a simple
hand process for use in villages. Heat treatment as a critical
factor in nutritional value is reported. “Lipoxygenase
inactivation before toasting treatment is important to obtain
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a stable, high fat product.” Address: Northern Regional
Research Lab., Peoria, Illinois.
109. De, Sasanka S. 1971. Technology of production of
edible flours and protein products from soybean. FAO
Agricultural Services Bulletin No. 11. 151 p. AGS: ASB/11.
[37 ref]
• Summary: Contents: Preface. Introduction. Oil milling
operations. Quality control of edible flour and grits. Process
procedure for production of soya flour and grits. Production
of full-fat soya flour: Wenger process, Buehler process,
simple process for villagers. Protein isolate: Advantages,
process, yield and quality, Alfa-Laval process, estimated
cost and calculations on economic return. Production of
other soya products: Soy milk, Saridele, Stork method of soy
milk production, pilot plant production of tempeh, protein
fibers and meat analogs, extrusion-expansion products (meat
analogs), bean curd (tofu). List of equipment suppliers.
Annexes: PAG Microbiological requirements. 27 tables. 23
figures.
Note: This is the earliest document seen (Aug. 2015)
concerning Alfa-Laval’s work with soy products (soy protein
isolate). Address: Senior Food and Agricultural Industries
Officer, Food and Agricultural Industries Service, FAO.
110. Hong Kong Soya Bean Products Co. Ltd. 1971. The
Hong Kong Soya Bean Products Co. Ltd. 1940-1970.
Kowloon, Hong Kong. Annual Report. 17 p. Summarized in
Soybean Digest, July 1971, p. 30. [Eng; chi]
• Summary: Written in both English and Chinese, this
important document contains an detailed history of the
company, which celebrates its year of founding as 1940.
Photos show: (1) K.S. Lo, Chairman. (2) Directors
and employees in 1940 outside original Causeway Bay
factory. (3) Aberdeen factory, an early photo. (4) Employees
in 1950. (5) Employees in 1960. (6) Illustration of Kwun
Tong factory opened in 1962. (7) Pepsi Cola bottling line.
(8) Vitasoy bottles being capped. (9) Quality control. (10)
Loading of trucks by more than 20 fork lift vehicles. (11) A
retail outlet and cooler; About 15,000 stores sell Vitasoy in
the Colony. (12) More than 100 trucks distribute Vitasoy and
Pepsi Cola in Hongkong. (13-14) Vitasoy and Pepsi signs are
seen everywhere in Hongkong. (15) The board of directors
in 1970. (16) The five “Lo’s” instant rice dishes soon to
be marketed. (17) Meat dicing machine. Packaged Foods
Division capable of processing 8,000 lb of meat/hour. (18)
Three “Lo’s” cheese spreads soon to be marketed. (19) Part
of production plant–Cheese division. (20) “Lo’s” weaning
food–first product developed by the Extrusion Foods Div.
(21) Packaging machine–Extrusion Foods Div.
A bar chart shows that annual sales grew from $5.1
million in 1960 to $17.0 million in 1965, to $30.0 million in
1969. The number of employees grew from 352 in 1960 to
about 630 in 1970.

In 1937 K.S. Lo, the founder, who happened to be on
a business visit to Shanghai, attended a lecture by Julian
Arnold, then Trade Attache to the United States Embassy in
Nanking. The subject was “Soybean–The Cow of China.”
Lo left inspired to do something about the widespread
nutritional diseases then found in Hongkong. “He applied
to the government for a license to manufacture soymilk in
1938. He received such a discouraging and unfavorable reply
from the Sanitary Board that he was forced to give up his
plan. However, a year later, Dr. P.S. Selwyn Clarke took over
the chair of the Sanitary Board, and day by chance he came
across Lo’s application. He telephoned Lo and assured him
that he would issue him the necessary license.
“Lo was overjoyed and immediately went to raise a
modest capital of $18,000. He put up a small factory at
Causeway Bay and the plant was opened in March 1940 by
Sir Man-Kam Lo... Sales remained poor for the first two
years. By the end of 1941, when the Pacific War broke out,
the Company was almost on the verge of bankruptcy. The
factory was occupied by the Japanese soon after Hongkong
fell and Lo left for Free China [Taiwan]. In Sept. 1945
he returned to Hongkong and production was restarted in
Nov. of that year.” Lo started to market his product as a
soft drink through soft drink outlets, instead of like milk.
Sales grew rapidly. By 1949 the company had accumulated
enough capital to buy a piece of land and build a new
factory in Aberdeen. In the meantime the company had also
acquired the Greenspot franchise. So in 1950, the Aberdeen
factory was opened and used for the bottling of Greenspot
while Vitasoy remained at the Causeway Bay factory. In
1952 the bottle was changed to a soft drink bottle that was
sterilized. Sales skyrocketed. In 1957 the company gave
up the Greenspot franchise and acquired the Pepsi Cola
bottling franchise. In 1962 a new 6-story, 300,000 square
foot factory was opened in Kowloon. In 1964 the company
invented a powdered soymilk. That year Lo was invited to
present a paper at the “International Symposium on Oilseed
Protein Foods” in Japan. His concepts caught the attention
of UNICEF and FAO, which had been trying to find ways
of increasing protein consumption in developing countries.
A joint venture with Monsanto proved unsuccessful and
was terminated last year. Monsanto was given a license to
manufacture a powdered soymilk concentrate.
The company has created three new divisions. The
Packaged Foods Division will be introducing in the spring
a line of precooked foods which are ready for the table after
simply heating. They include Chow Fan, Bar-B-Q Spare
Rib, Dim Sum, etc. The Cheese Division will be launching
this year 3 types of soymilk-based cheese spreads: Chinese
Fu-Yu, European Blue Cheese, and English Cheddar. The
Extrusion Foods Division is developing a high-protein
weaning food, and hopes eventually to branch out into snack
foods and meat substitutes.
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111. Gallimore, William W. 1972. Synthetics and substitutes
for agricultural products: Projections for 1980. USDA
Economic Research Service, Marketing Research Report No.
947. 64 p. March.
• Summary: Contents: Highlights. Introduction. Main
areas of substitution: Food and beverages, Apparel and
furnishings, Industrial. Projected substitution for animal
products: Substitutes for meat, Dairy products, Leather,
Wool. Projected substitution for plant products: Cotton,
Sweeteners, Citrus juices. Impact and implications. Glossary.
Appendix tables.
The subsection titled “Substitutes for meat” (p. 1828) contains the most information related to soy protein
products. Table 4, titled “Estimated production of soy protein
foods, 1970” (p. 20) gives the following figures: Flour and
grits 500 to 600 million lb at 5½-11½ cents/lb. Concentrates
35 million lb at 18-25 cents/lb. Isolates 25 million at 35-45
cents/lb. Textured items–Extruded 30 million lb at 28 cents/
lb and up. Spun–Unknown at 50 cents/lb and up. For each
of the above is also given: Protein content and current uses.
Address: Agricultural Economist, Marketing Economics
Div., USDA, Washington, DC 20250.
112. Meals for Millions Foundation. 1972. Annual report
1971. 25th anniversary year. Santa Monica, California: MFM
Foundation. 16 p. 25 x 19 cm.
• Summary: See next page. Submitted by Neil J. O’Donnell,
the new Executive Director. On the cover, printed in dark
blue ink on light blue, is a stylized globe with equator
and the two tropics on a dark blue square. The pages are
unnumbered.
Contents: Introduction (“The year of 1971 was a year
of shifting gears for Meals for Millions, a time of self
evaluation and progress. It was the year in which the Board
of Directors re-assessed the goals of the Foundation and
made important changes”). History. Program, by director
Donald Ebright, PhD (India, Mexico, Ecuador, Korea. In
late 1971 the MPF plant in Korea suspended operations “in
order to reorganize under new management”). 1971 MultiPurpose Food distribution report: 201,304 lb were sent to 15
countries overseas and 47,424 lb were sent to locations in the
USA for a grand total of 248,720 (as of 18 Jan. 1972). U.S.
programs. Training school (“The sixth session of the Meals
for Millions Training School began on January 18, 1971.”
It was demanding: 13 weeks, 7 hours a day, 5 days a week).
Research and development. The new executive director.
Photos (in blue) show: (1) Mr. and Mrs. Clinton seated
side by side. (2) Trainees seated at a table in the MFM
classroom. (3) Lawrence Lipman, Director of Research and
Development, and Ea-Maria Kadiev, Administrator of the
School, examine a Wenger extruder with a group of students.
(4) Neil J. O’Donnell seated at his desk smiling, with his
signature below. Address: 1800 Olympic Boulevard (P.O.
Box 1666), Santa Monica, California 90406. Phone: 870-

0451.
113. Product Name: Vytal (Textured Soy Flour for Use in
Dog Food).
Manufacturer’s Name: Staley (A.E.) Manufacturing Co.
Manufacturer’s Address: Decatur, IL 62525.
Date of Introduction: 1972 March.
New Product–Documentation: Soybean Digest Blue Book.
1972. p. 111. “textured vegetable proteins [extruded].”
114. Product Name: Low Fat Soy Flour, and Grits
(Expeller Process); Textured Soy Flour (Extruded).
Manufacturer’s Name: Universal Proteins Inc.
Manufacturer’s Address: 9100 W. Bloomington Freeway,
Minneapolis, MN 55431.
Date of Introduction: 1972 March.
New Product–Documentation: Soybean Digest Blue Book.
1972. p. 110-11.
115. Lockmiller, N.R. 1972. What are textured protein
products? Food Technology 26(5):56, 58. May. [3 ref]
• Summary: A basic introduction to textured protein products
with emphasis on textured soy protein products.
Discusses the basic types: Soy grits and flour, soy
concentrates, soy isolates, and textured vegetable proteins.
The two basic types of products are: (1) “Expanded
vegetable proteins,” which are made by extrusion cooking
a mixture of soy flour and other ingredients and (2) “Spun
vegetable proteins” made by spinning thin filaments made
from soy protein isolates.
According to the USDA (1971), “textured vegetable
protein products are food products made from edible protein
sources and are characterized by having structural integrity
and identifiable texture such that each unit will withstand
hydration in cooking and other procedures used in preparing
the food for consumption.”
Two photos show bite-size particles of expanded
vegetable protein (left) rehydrate to 2½ times their weight
(right). Address: Manager, Special Products Dep., A.E.
Staley Mfg. Co., 2200 E. Eldorado St., Decatur, Illinois
62525.
116. Robinson, Radcliffe F. 1972. What is the future of
textured protein products? Food Technology 26(5):59-60,
62-63. May.
• Summary: Contents: Introduction. How it all began.
Two types of products developed: Spun protein (1957),
and extruded protein (“Soy flour, soy concentrate, or soy
isolate–individually or in combination, with or without
fibers–can be combined with other ingredients, including
colors and flavors, and extruded to form beef-like strips,
meat-like nuggets, or various other analogs in various
shapes and sizes. The extruded products are usually sold as
a dehydrated ingredient for use in place of or in conjunction
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with fresh meat.”) Products improved: New uses and
products, improved characteristics, specifications, supply,
and cost. Effect on industry. Effect on institutions. Effect
on consumers. Educational program necessary. Major effort
required (The plant protein industry has great potential).
“How it all began: Dr. John Harvey Kellogg started
the plant protein industry in 1866. He was one of the early
pioneers in the field of nutrition who are today referred to as
food faddists.”
“In 1879, Dr. Kellogg married a girl from New
York whose hobby was running an experimental kitchen.
They worked together to invent the toasted wheat flake,
decaffeinated coffee, and a peanut butter and also made
many clever products which tasted vaguely like beef or pork
or veal–the first protein analogs. Dr. John Harvey Kellogg
created an industry, but he never became a part of it. Plant
proteins per se had no economic place in the food picture of
1879 when meat was plentiful, and his meat analogs were
destined to be used only by vegetarians who for religious,
ethnic, or health reasons preferred not to eat meat.
“He died in 1942, probably one of the greatest
serendipitists of our times. Although he had pioneered the
plant protein industry as a healthful and expedient way to
escape the putrefactive and disease-causing factors in the
meat and perishable commodities of his time, what he really
did was develop a means of nourishing a world with high
quality protein when the price of meat or its availability
become factors in family nutrition.
“Plant protein products today differ greatly from the
prototype veal steaks which Dr. Kellogg and his wife made
from fresh wheat gluten.” Address: Manager, Product
Development- Food Ingredients, Marschall Div., Miles
Laboratories, Elkhart, Indiana 46514.
117. Mustakas, G.C. 1972. Re: Memorandum–Extrusion
cooking research as related to textured protein patents. Visit
of Mr. Endre Sipos of Central Soya Co. Letter/Memorandum
to E.D. (Engineering & Development Lab.) files, June 27. 1
p. Typed, without signature (carbon copy).
• Summary: Endre Sipos is assistant director of research
at Central Soya Co., 1825 North Laramie Ave., Chicago,
Illinois. He visited and spent about 2 hours “seeking
background information on the relevancy of our early
extrusion-cooking studies with the textured soy protein
patent applications. ADM has been issued a product patent,
and in the near future a Ralston-Purina employee will
be issued a process patent; the latter will be assigned to
ADM who will control the patent rights. In a recent court
settlement, Ralston-Purina and Swift will get use of the
patents on a royalty-free basis.
“Central Soya does not feel that the patent claims
are justifiable based on prior art both at NMN [probably
Northern Marketing and Nutrition Division, later called
Northern Regional Research Center, Peoria, Illinois] and in

their own research laboratories. Their patent attorneys are
now studying the case and feel that their company could
make a good case in any infringement suit.
“Mr. Sipos questioned me extensively about our early
extruder work, our patent, and our affiliations with UNICEF,
AID, and the Wenger Company.
“In discussing current research, Mr. Sipos emphasized
their continuing interest in protein isolates and concentrates
commenting that this market will continue to grow. A large
obstacle involves the whey disposal problem and it must be
solved. He thought this was an area in which the regional
laboratories should be getting into. Central Soya currently
has a government grant to work on the problem. He feels that
ultrafiltration (UF) and reverse osmosis have promise but
there are some engineering problems remaining to be solved.
They are assigning 40 cents per pound to the value of the
protein recovered by UF. I mentioned that we had a definite
interest in soy whey disposal for future work pending
availability of funds and personnel.
“When I asked about protein yields in the commercial
isolate process, he said they are around 30 to 35 percent
depending on how much washing they give the curd. This
agrees somewhat with Dale Johnston’s (Crest Products)
published figures of 25 to 50 percent. Such low yields are
a deterrent to the development of low-cost foods from
isolates.”
Note: This is the earliest document seen (March 2002)
that uses the term “reverse osmosis” in connection with
soy. Address: Principal Chemical Engineer, Engineering
& Development Lab., Northern Regional Research Lab.,
Peoria, Illinois.
118. Agricultural Situation (The) (USDA Bureau of
Agricultural Economics). 1972. Soy proteins: Soaring
markets. July. p. 2-3. Summarized in Soybean Digest, Dec.
1972, p. 20.
• Summary: “Soy proteins have come of age in the United
States.” “Soybean proteins are penetrating the meat market
in two ways:–As analogs which resemble specific meats
in color, taste, and texture; and–As substitutes for meat
in processed items (patties, chili, casserole-type dishes,
et cetera).” The meat extenders “have the greatest growth
potential this decade.”
The soy products include soy flour and grits, soy
concentrates, soy isolates, and textured soy proteins that are
extruded or spun. The price of each type is given (per pound
of net utilizable protein) and compared (on the same basis,
in graph form) with price of protein foods frequently used
in institutional feeding programs (e.g., Beef $3.26, chicken
$2.47, milk $2.34, eggs $2.09 etc.).
A table (p. 3) shows “Projected soy protein use in
processed meats by 1980.” Address: USDA.
119. Cumming, D.B.; Stanley, D.W.; deMan, J.M. 1972.
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Texture-structure relationships in texturized soy protein. II.
Textural properties and ultrastructure of an extruded soybean
product. Canadian Institute of Food Science and Technology
Journal 5(3):124-28. July. [6 ref. Eng; fre]
Address: Dep. of Food Science, Univ. of Guelph, Guelph,
ONT, Canada.
120. Food Processing (Chicago). 1972. ‘Good tasting’ soy
products. 33(7):F7-F9. Foods of Tomorrow section. Summer/
July.
• Summary: “Flavor plus processing advances improve
marketability, parallel consumer interest and demand.”
Discusses soyfoods developed by Nelson, Steinberg, and Wei
at the University of Illinois, Food Science Dept.: drum-dried
whole soybeans and bananas, vanilla and chocolate flavored
soybean milk shakes, soymilk and whey blend, canned
soybeans, a soy spread resembling diet margarine, and
soynut butter. “Additional products that appear possible are:
a frozen ice cream type product using soy milk, powdered
drink that could be added to regular or skim milk to make an
instant breakfast type drink, ice cream bar, frozen puddings,
high protein extruded snacks, nutritious breakfast cereal, and
baby food cereal.”
Photos show: (1) Soybean spread and soybean butter
spread on crackers, bread, etc. (2) Vanilla and chocolate
flavored soybean milk shakes. (3) “Pork & beans” (navy
beans on left; soybeans on right).
Note: This is the earliest English-language document
seen (Dec. 2003) that contains the term “soybean milk
shakes.”
121. Tung, Ta-Cheng; Huang, Po-Chao. 1972. Feeding
of infants with toasted full fat soybean foods. Tropical
Agriculture Research Series No. 6. p. 199-208. Sept.
Symposium on Food Legumes. [18 ref]
• Summary: Contents: Introduction. Contains 5 figures and
4 tables. Table 1 shows ingredients of the soya-bean rice
formulae: Full-fat soya flour (from ADM or Wenger) 45%.
Pre-cooked rice flour 15%. Soya oil 10%. Sucrose 27.5%.
Salt mixture 2.5%. Address: Dep. of Biochemistry, College
of Medicine, National Taiwan Univ., Taipei.
122. Fox, Wayne F. Assignor to Triple F, Inc. (Des Moines,
Iowa). 1972. Method of treating soybeans. U.S. Patent
3,695,891. Oct. 3. 6 p. Application filed 6 April 1970. 6
drawings. [1 ref]
• Summary: See next 2 pages. “Treating raw, untreated
whole soybeans to remove the heat labile growth inhibitors
and beany bitterness without destroying amino acids by
introducing into an extruder at ambient temperature and
augering under progressively increasing pressures so that
resultant friction and pres sure alone develop a cooking
heat in the beans of at least 240° F. The cooked material
is expelled from the die head of the extruder and into the

atmosphere. The initial moisture of the raw bean having
entrained therein the heat labile growth inhibitors are
released into the atmos phere so that the resultant product,
which consists of loose agglomerates, may be fed directly to
humans, live stock and poultry upon cooling.”
The soybeans are extruded. One patent is cited: Wenger
et al. 1968. U.S. Patent No. 3,835,709. May. Address: Des
Moines, Iowa.
123. Wenger Manufacturing. 1972. Variety! Versatility!
Volume! (Ad). Soybean Digest. Nov. p. 13.
• Summary: “A whole range of profitable and industryproven soy products can be created with the Wenger
Extrusion Cooking System.
“Textured vegetable proteins from defatted soy flours
or flakes, protein concentrates or isolates, can be produced
as chewy bits. These economical proteins have great market
potential as meat extenders in soup, stews, hamburgers,
gravies, chili, dry soup mixes, sausages, wieners, curry, pot
pies, tacos, enchiladas, meat loaf and oriental foods.”
Photos show: (1) Soybeans scattered around the top,
right, and bottom borders of this ad. (2) A large Wenger
extruder, with a man in a white lab coat standing beside it.
Address: 1807 Federal Reserve Bank Bldg., Kansas City,
Missouri 64106 USA. Phone: 816 / 221-5084.
124. Circle, S.J.; Smith, A.K. 1972. Processing soy flours,
protein concentrates, and protein isolates. In: A.K. Smith and
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 294338. Chap. 9. [119 ref]
• Summary: Contents: 1. Introduction: Practical and
commercial fractions of soybeans. 2. Defatting of soybeans:
Bean preparation, solvent extraction, desolventizing. 3
Protein dispersibility: Water dispersibility of protein, effect
of pH variation, effect of temperature variation, effect of
aging, effect of phytates. 4. Processing soy flour and grits:
Description of soy flour, types and composition, moist heat
treatment, bean selection, full-fat soy flour, defatted soy
flour, extruder-cooker processing, debittering methods. 5.
Processing soy protein concentrate: Description and history
(composition, volume, uses and price), processing, disposal
or use of solubles, nutritive value, flour-concentrate mixture.
6. Processing soy protein isolate: Description and history
(volume and price), processing (source material, schematic
process flow, aqueous extraction, clarification, precipitation,
curd-whey separation, drying step), disposal and utilization
of by-products, sanitation in operating practices, economics
of operation (yield, other factors). 7. Modified soy protein
isolates: Spun fiber textured protein “tows,” enzyme
modified proteins. 8. Functional properties of soy protein
products: Introduction, delineation of functional properties,
functional properties of soy flour and protein concentrate
products (soy flour and grit products [Lemancik and Ziemba
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1962; Ziemba 1966], soy protein concentrates [Ziemba
1966]), functional properties of soy protein isolate, tests for
functional properties, water absorption and NSI (aerating
capability, emulsifying capacity of soy protein isolate,
rheological properties of soy protein isolate).
Concerning soy protein concentrates: “Although they
had not yet been so defined, products conforming to this
definition were made in years past for industrial applications
(Burnett 1951B), primarily for adhesive uses and as fillers
in phenolic resin molded products. It is only since 1959
that edible products of this type have become commercially
available in response to the need for a blander derivative
of soybeans than the soy flour products extant. Several
companies have ventured into this field in the United States,
but only three at present are believed to be in commercial
production. Each uses a different approach, based on
wet processing, for obtaining the protein concentrate
from defatted flakes or flour; other approaches have also
been described. All of these depend on the concept of
immobilizing the major protein fractions while permitting
the soluble carbohydrates, salts, and other soluble low
molecular weight components of the flakes or flour to
diffuse or be leached from the cellular matrix comprising
the defatted crushed cotyledons (see Fig. 9.15 for schematic
of process flow). The protein is prevented from diffusing
by one of several treatments: (a) leaching with 20-80%
aqueous organic solvent, the concentration range in which
the proteins are insoluble but which extracts the nonprotein
solubles (Circle and Whitney 1968); (b) leaching with
aqueous acids in the isoelectric range of minimum protein
solubility, pH 4-5 (see Fig. 4.4 of Chap. 4); (c) leaching with
chilled water in the presence or absence of alkaline earth
cations; or (d) leaching with hot water of cooked or toasted
soy meal having a low NSI. In the first three methods the
soy flakes may have a high NSI, which may or may not be
retained in the end product, depending on the processing.”
Concerning disposal or use of solubles resulting from
making soy protein concentrates (p. 317-19): Fig. 9.15,
a schematic of the process flow, shows that “Soy ‘whey’
(syrup) is a major by-product; when dried, it yields “soy
solubles.” In process (a) using aqueous organic solvents,
recovery and reuse of the organic solvent is mandatory
because of its expense. “During such recovery the solubles
may be concentrated sufficiently to permit their economical
recovery in the form of a syrup or in a dry state.” In either
form, the solubles may be added to animal feeds.
Note: This is the earliest document seen (April 2004)
which mentions the “syrup” (later called “soy molasses”)
that is a by-product of making soy protein concentrate by the
aqueous alcohol wash process.
Concerning soy protein isolate: “Historically, as in
the case of the concentrate, initial commercial interest in
soy protein isolate in the early 1930’s was for industrial
purposes. So-called soy ‘casein’ was used as a replacement

for bovine casein in paper coatings, in which it served as a
pigment binder. Significant quantities became available in
1937. The authors estimate that current consumption world
wide for paper coatings is in excess of 50 million pounds
annually. Reviews on industrial soy protein are available in
the literature (Bain et al. 1961; Burnett 1951B). Unmodified
edible soy protein isolate as a major article of commerce
appeared in 1957 (Meyer 1969, 1967; Circle and Johnson
1958). But earlier reference (Burnett 1951A) had been made
to relatively small quantities of neutral soy protein and
enzyme-modified soy protein being sold as ingredients of
confections, toppings, and other applications using minor
amounts.
“In 1967, it was estimated that production of the isolate
was in the range of 22-35 million pounds annually, and of
the modified, about 1 million pounds.” Address: Northern
Regional Research Lab., Peoria, Illinois.
125. Circle, S.J.; Smith, A.K. 1972. Functional properties of
commercial edible soybean protein products. In: G.E. Inglett,
ed. 1972. Symposium: Seed Proteins. Westport, Connecticut:
AVI Publishing Co. 320 p. See p. 242-54. Chap. 17. [51 ref]
• Summary: Contents: Introduction. Functional properties of
soy protein products: Delineation of functional properties,
tests for functional properties (water absorption and NSI,
aerating capability, emulsifying capacity of soy protein
isolate, rheological properties of soy protein isolate).
Functional properties in food applications: Comminuted
meat products and meat analogs (spun fiber products,
extrusion-cooked products, heat-gelled products, meat fibers
in heat-gelled protein matrix), other food applications (soy
flour and grit products [Lemancik and Ziemba 1962; Ziemba
1966], soy protein concentrates [Ziemba 1966], soy protein
isolates [Circle and Smith 1972], enzyme-modified soy
protein products). Address: Northern Regional Research
Lab., Peoria, Illinois.
126. DuBois, J. Harry. 1972. Plastics history U.S.A. Boston,
Massachusetts: Cahners Books. xii + 447 p. Illust. Index. 25
cm. [71* ref]
• Summary: Contents: 1. The natural plastics. 2. The
celluloid era. 3. Baekeland’s phenolic resin, the first
synthetic plastics. 4. Machinery for thermosets. 5. The
great thermosetting era. 6. Developments in thermoplastics
machinery and method. 7. The thermoplastics explosion. 8.
Extrusion and blow molding. 9. Vulcanized fibre, laminated
and reinforced plastics. 10. Plastics industry services.
Bibliography.
A history of the U.S. plastics industry and trade,
copyrighted in 1972 but apparently published in 1979.
Chapter 1, titled “The Natural Plastics,” begins: “Today
many people consider the synthetics as plastics. Actually
the plastics industry started with animal horn and hoof,
tortoiseshell, bone, ivory, gutta-percha [made from the
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latex of several Malaysian trees; it resembles rubber],
shellac, glue, and other compounds which necessitated the
development of extruders, presses, molds, calenders, etc.,
which were used later for the synthetics as they arrived.
Plastics were defined in the industry’s first magazine
Plastics, March 1926.”
The section in this chapter titled “Soybean Plastics”
states: “The U.S. Regional Soybean Industrial Products
Laboratory at Urbana, Illinois, studied the potential for
soybean materials for plastics products in the middle thirties.
When mixed with formaldehyde, soybean meal is moldable.
Good products required the addition of phenolic resin also,
and this was highly publicized by Ford Motor Company at
one time, who used it for a few molded parts. It had high
moisture absorption, poor dimensional stability, and was
short lived as an industrial material.”
The real pioneer of the plastics industry was John
Wesley Hyatt (1837-1920), inventor of Celluloid and
many of the plastics processing methods. A chronology of
the development of cellulose is given. The first synthetic
plastics were Baekeland’s phenolic resin. Address: President,
Mykroy Ceramics Corp., Craftsman Farms, Morris Plains,
New Jersey.
127. Smith, A.K.; Circle, S.J. 1972. Protein products as
food ingredients. In: A.K. Smith and S.J. Circle, eds. 1972.
Soybeans: Chemistry and Technology. Westport, CT: AVI
Publishing Co. xiii + 470 p. See p. 339-88. Chap. 10. [180
ref]
• Summary: Contents: 1. Flavor: Taste panel results,
flavor components, plastein formation and flavor, plastein
formation and nutrition, some food uses tolerant of soy
flavor. 2. Bread and pastries: Soy flour history, effect of soy
flour on baking characteristics, soy protein isolate in bread,
soy flour and flavor, enzyme active soy flour, soy flour in
Britain, detecting of soy flour in wheat flour. 3. Other baked
goods: General, doughnuts, snack products. 4. Breakfast
cereals. 5. Macaroni products. 6. Dairy-type products:
Imitation milk, soy milk, filled milk, soybean cheese,
imitation cream cheese, coffee whiteners, whip toppings, and
frozen desserts, yogurt type products. 7. Comminuted meat
products and meat analogs: Comminuted meat products,
meat analogs, spun fiber type meat analog, extrusion-cooked
type meat analog, heat-gelled type meat analog, meat fibers
in heat-gelled protein matrix, assay of soy protein products
in meat-type foods. 8. Gelling and aerating agents: Gelsoy as
gelling agent, soy protein isolate as gelling agent, soy protein
isolate as aerating agent, soy whey protein as aerating agent,
enzyme modified isolates as aerating agent, foam-mat drying
adjunct, foaming agent for soda water. 9. Miscellaneous
food applications: Brew flakes, soups, gravies and sauces,
confections, imitation nut meats, and [soy] nut butters, spray
drying adjunct. 10. Nonfermented Oriental soybean foods:
Introduction, Chinese soy milk, dried soybean whole and

defatted milks, tofu (fresh tofu, bagged tofu, dried tofu, fried
tofu), yuba, kinako (“The Japanese have a product which is
similar to full-fat soy flour except that it is made from whole
roasted soybean and this contains the seed coat”), soybean
sprouts (compositional changes).
Concerning Brew Flakes (p. 373): “Soy flakes, grits,
and peptones have been used since about 1937 or earlier
(Burnett 1951) as adjuncts in brewing beer. Grits and ground
meal from screw press processing were the first products
used in brewing but later they were replaced by solventextracted flakes. The best results are obtained with flakes or
flour having a high NSI (nitrogen solubility index) with a
minimum of heat treatment in processing. Up to 0.75 lb. of
flakes per barrel of beer has been recommended by Hayward
(1941).
“The flakes may be used in the normal mashing
operation to provide amino acids, peptides, minerals, and
vitamins as nutrients for the yeast. It was reported by
Wahl (1944) and Wahl and Wahl (1937) that addition of
hydrolyzed soybean protein directly to the beer improves
foam stability, flavor, and body of the beer.” Address:
Northern Regional Research Lab., Peoria, Illinois.
128. Cumming, D.B.; Stanley, D.W.; deMan, J.M. 1973. Fate
of water soluble soy protein during thermoplastic extrusion.
J. of Food Science 38(2):320-23. Feb. [16 ref]
• Summary: Water-soluble soybean proteins are made up of
four basic ultracentrifuge fractions in differing amounts: 2S
comprises 22% of the total, 7S–37%, 11S–31%, and 15S–
11%. Much research has been published on each of these
fractions. For example, the 7S fraction consists of at least
two immunochemically distinct moieties, Beta-conglycinin
and gamma-conglycinin. This research shows that heating
in a controlled extrusion process causes most of the watersoluble soybean protein to break into subunits and/or become
insoluble. Address: Dep. of Food Science, Univ. of Guelph,
Guelph, Ontario, Canada.
129. Product Name: Textured Soy Flour (Extruded).
Manufacturer’s Name: Griffith Laboratories.
Manufacturer’s Address: 1415 W. 37th St., Chicago, IL
60609.
Date of Introduction: 1973 March.
New Product–Documentation: Soybean Digest Blue Book.
1973. p. 110.
130. Lockmiller, N.R. 1973. Increased utilization of protein
in foods. Cereal Science Today 18(3):77-81. March. [13 ref]
• Summary: Details are given on each type of soy protein
product and the way each is used. Table 4 gives the price per
pound for various soy protein foods, the estimated annual
production in 1972, and the current uses. Soy flour and grits,
$0.15-$0.17/lb, 352-500 million pounds produced in 1972.
Used as ingredients for baked goods, dog foods, sausages.
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Soy protein concentrates, $0.21-$0.25/lb, 40-50 million
pounds produced. Used in manufacturing textured products.
Ingredients in processed meats, baby foods, and health foods.
Soy protein isolates: Regular $0.41-$0.45/lb, modified
isolates $0.92-$1.33/lb. Production of both types: 35-40
million pounds. Regular isolates are used in manufacturing
analogs such as meatless ham, bacon, hot dogs, etc. Modified
isolates are used in whipping agents.
Textured soy protein products: Extruded flours, $0.27/
lb and up. Spun isolates $0.50/lb and up. Production of
both combined: 35-40 million pounds in 1972. Textured
soy protein products are use in bacon bits, bacon strips and
similar foods.
Table 6 shows what companies supply which of the
following types of edible soy-based ingredients: Soy flour
and grits (defatted, low-fat, full-fat), concentrates, isolates,
spun fibers, textured soy prod. The companies are ADM
(soy flour and grits–defatted, low-fat, and full fat, textured
soy prod.), Cargill, Central Soya, Far-Mar-Co, General
Mills, Griffith Labs, Gurley, Inc., Lauhoff Grain Co., Miles
(Worthington), National Protein, Ralston Purina, A.E. Staley,
Swift & Company. Address: A.E. Staley Mfg. Co., Decatur,
Illinois.
131. Product Name: Textrasoy (Textured Soy Flour:
Extruded).
Manufacturer’s Name: National Protein Corp. Subsidiary
of National Can Corp.
Manufacturer’s Address: 4830 S. Christiana Ave.,
Chicago, IL 60632.
Date of Introduction: 1973 March.
New Product–Documentation: Soybean Digest Blue Book.
1973. p. 110; 1976. p. 49. Address is now 8101 W. Higgins
Rd., Chicago, Illinois 60631.
132. Product Name: Supro™ 50 (Extruded Textured Soy
Flour).
Manufacturer’s Name: Ralston Purina Co.
Manufacturer’s Address: St. Louis, MO 63188.
Date of Introduction: 1973 March.
New Product–Documentation: Soybean Digest Blue Book.
1973. p. 110. Soybean Digest Bluebook. 1979. p. 102. Now
named simply “Supro 50.”
133. Conway, H.F.; Anderson, R.A. 1973. Protein-fortified
extruded food products. Cereal Science Today 18(4):94-97.
April. [10 ref]
• Summary: The high-protein materials used for enrichment
of cereal grains to make “protein-fortified cereal blends”
were selected from the following commercial products:
defatted soy flakes, defatted soy flour, soy isolate (90%
protein), soy concentrate (70% protein), and vital wheat
gluten (70% protein). A Wenger X-5 laboratory extruder
(made by Wenger Mfg., Sabetha, Kansas) processed the

materials using a high-temperature, short-time cook. The
extruded products, which were completely cooked, could be
used as a base for soups or gruel, as a beverage (especially
if sweetened and flavored), and as a high-protein snack
(after coating with oil and adding seasoning). A photo shows
the extruder and some of its key parts. Address: Northern
Regional Research Lab., Peoria, Illinois.
134. Business Week. 1973. Making it cheaper to eat protein.
May 12. p. 184, 186.
• Summary: Skyrocketing food prices are forcing the food
industry to develop new textured soy protein products to
extend or substitute for meat, suing either of three general
methods: Spinning (Miles Laboratories/Worthington Foods),
concentrating (Central Soya Co. concentrates), or extruding
(ADM, this is now the leading method for making textured
vegetable protein).
“Archer Daniels Midland vigilantly protects both its
broad product patent and its copyright on the initials TVP
(for textured vegetable protein). The company cemented its
patent position with a court suit in 1971. Today, five of its
eight competitors–Cargill, Miles Laboratories, A.E. Staley,
Swift, and Ralston Purina–sell vegetable protein lines under
license from ADM.
“Burger mixes: TVP got its first big boost when the
Agriculture Dept. [USDA] in 1971 approved its use in the
national school lunch program. By the end of 1972, total
demand had grown to about 55-million lb. a year, with
ground beef as the largest single market.
“Red Owl Stores, Inc., sells such burger mixes across
its butcher counters, usually in a mix of 75% meat to 25%
vegetable protein. Called Juicy Burger II, or Juicy Blend
II, the product sells for $0.75 a lb., compared with $0.99 a
lb. for ground beef. Red Owl says that the mixture outsells
whole meat by 3 to 1. Kroger Co., the nation’s third-largest
food chain, last month came out with its own mix of ground
beef and textured vegetable protein, called Burger Pro.
“Dr. Virgil O. Wodicka, director of FDA’s Bureau of
Foods, says: ‘Don’t tell consumers what it isn’t–tell them
what it is.’”
135. Fremont Farm Center. 1973. Koehring Brady 206 Crop
Cooker (Ad). News-Messenger (The) (Fremont, Ohio). May
18. p. 17.
• Summary: This is the earliest document seen (Jan. 2019)
that contains a photo of the Brady 206 Crop Cooker at work.
“Get more meat, milk and eggs with local full-energy
soybean meal.
“Cooked soybean for livestock feeding.
“The advantages:
“lower livestock feeding cost, greater profit.
“improved utilization of the high energy fat.
“aids vitamin stabilization, keeps vitamins in feed.
“soy lecithin, a preservative in full-energy soybean
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meal, deters rancidity, helps keep feed fresh and palatable.
“lecithin provides 2½ times as much energy as a
carbohydrate.”
“Brady Crop Cooker: Let’s look at the many advantages
of the crop cooker.
“Use your own tractor power.
“No electricity or LP gas required.
“Lends itself to multi-farm use.
“Adapts to existing storage facilities.” Address: 901 N.
Fifth St., Fremont, Ohio. Phone: 332-8984 or 332-9491 or
332-9861;.
136. 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 flours and grits, solvent extraction, miscella,
desolventizer-toaster, defatted soy flour, low-fat soy flour,
high-fat soy flour, full-fat soy flour, lecithinated soy flour,
soy protein concentrates, soy milk, Saridele, yuba, soybean
curd [tofu], aburage, koritofu [kori-dofu, dried frozen
tofu], soy protein isolate, protein fibre 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.
137. Rossen, Jack L.; Miller, Robert C. 1973. Food
extrusion. Food Technology 27(8):46, 48-53. Aug. [3 ref]
• Summary: Contents: Introduction. Classifications of
extruders. Power requirements. Various designs developed.
Typical operating data. Specific types of extruders.
Nomenclature.
The single-screw extruder was first applied to food
processing in 1935 for the continuous extrusion of pasta
products. Address: Nabisco, Inc., Research Center, 2111
Route 208, Fair Lawn, New Jersey 07410.
138. Stanley, D.W. 1973. Soybean protein–Its role as a food
in Canada. In: Ontario Soya-Bean Growers’ Marketing

Board, ed. 1973. Ontario Soybean Symposium 1973. Ottawa:
Agriculture Canada. 110 p. See p. 52-56.
• Summary: Soy processors view soy protein as a food
ingredient that “offers the triple advantages of desirable
functional properties, high nutritional level and low cost.”
“To the health food faddists, soybeans and soy proteins
provide a reasonable alternative to consuming meat...”
“The four common forms of soy protein are full-fat
flours, defatted flours, concentrates and isolates–in increasing
order of protein content.” Soy protein can also be extruded
or spun, and made into simulated meat (meat analogs). Also
discusses the major uses of soy proteins (in baking, in meat
products, etc.), flavor problems and acceptance, nutritional
value, labeling and advertising. Address: PhD, Food Science
Dep., Univ. of Guelph, Guelph, ONT, Canada.
139. Lanier, Verle E. 1973. Soybeans: Feed today, food
tomorrow. Foreign Agriculture (USDA Foreign Agricultural
Service). Oct. 15. p. 8-9.
• Summary: Reflecting the soybean’s changing role, U.S.
firms this year have exhibited prepared soy foods in both
the UK and Italy, with much favorable reaction. Canada has
begun importing U.S. soy protein for use in ground beef,
called “superburgers,” and Sweden recently relaxed trade
restrictions to allow imports of textured soy products. This
rising interest in soybean food uses is part of the concern
worldwide over the inability of traditional industries to meet
rapidly expanding protein needs.
Current trade estimates indicate that use of U.S.
soybeans in protein products for human consumption in both
domestic and foreign markets is running about 16 million
bushels a year–hardly a dent in a 1,000 million-bushel
crop. This amounts to only about 3% of total soy protein
produced in the U.S., compared with the 85% that goes
into animal feeds and 13% into industrial uses. However,
a much brighter future is in prospect, with some experts
predicting that the U.S. soy protein market might reach
$2,000 million by 1980, contrasted with $75 million or so
today. It took modern technology to develop soy products
into desirable food items. One example of the possibilities is
the growing acceptance of soy-extended ground beef, which
is increasingly being seen in supermarkets at prices below
those for the all-meat products.
In addition, the institutional trade already is using soy
protein to a considerable degree, not only in ground beef, but
also in other meat dishes. The major breakthrough here was
made in 1971, when the USDA authorized use of textured
vegetable protein, fortified with vitamins and minerals, in the
Type A School Lunch Program and in lunch or supper of the
Special Food Service Program for Children. Textured soy
protein can now make up as much as 30% of meat patties,
stews, sauces, and similar meat, poultry, or fish dishes. The
article defines soy flour and grits, soy protein concentrates,
isolated soy proteins, textured soy proteins, extruded soy
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protein products, spun soy protein products, and soy protein
concentrate products. Address: Fats and Oils Div., Foreign
Agricultural Service.
140. Product Name: Textratein Textured Soy Protein
(Extruded Textured Soy Flour).
Manufacturer’s Name: Cargill, Inc.
Manufacturer’s Address: 1200 Cargill Building,
Minneapolis, MN 55402.
Date of Introduction: 1973 November.
New Product–Documentation: Ad (full-page) in Soybean
Digest. 1973. Nov. p. 53. “Textratein: It helps take the bite
out of meat costs. By at least 30%.”
Soybean Digest Blue Book. 1976. p. 49. Predicasts.
1974. World Manufactured Soybean Foods. p. 10. “Cargill’s
main soybean food plant is in Dallas, Texas, where it
manufactures extruded textured soy fiber which it supplies
as a meat extender to institutional users.” Duda. 1974.
Vegetable protein meat extenders and analogues. p. 81.
Cargill, Inc. makes Textratein.
141. Odell, A.D. 1973. Texturization: Vegetable proteins.
PAG Bulletin (Protein Advisory Group, WHO / FAO /
UNICEF) 3(3):19-21. Fall. [2 ref]
• Summary: Approximately 20 major firms in the USA alone
are now engaged in the manufacture of textured vegetable
protein products. Most of the products are made using
extrusion or expansion technology. Address: Industrial Grain
Products Ltd., Montreal, Canada.
142. Wenger Manufacturing. 1973. Quick change! From
one protein product to another: One hour cleans system and
changes extruder components (Ad). Soybean Digest. Nov. p.
39.
• Summary: “A wide-opening, split extruder, plus a
specially splined shaft gives the X-200 its quick product
change capability. Screws slide off and on easily, permitting
exchange to compatible extruder screws of differing design
so you can quickly convert from, say, textured soy protein to
full fat soy or protein enriched cereal-based foods in about
the time an hour hand moves.
“No need to worry about extruder sanitation, either.
When extruder jaws swing open, you have full access for
easy and thorough cleanout. Same applies to removable top
panel in preconditioner.
“Think about it: in one work week you could skip from
full fat soy... to textured soy protein... to protein enriched
cereal-based foods... to infant foods–all at the greatest
production capacity of any extrusion cooker in the world.”
A photo shows a front view of this huge Wenger X-200
continuous extruder with its jaws wide open to left and right
on the central screw. A control panel is to the left and a little
man to the right.
Note: This ad also appeared in the Feb. 1974 issue

(p. 34) and the April 1974 issue (p. 34) of this magazine.
Address: Wenger plant and general offices: Sabetha, Kansas
66534. Industrial Sales Div.: John Hancock Building, Kansas
City, Missouri 64112; Export Div., Wenger International Inc:.
1807 Federal Reserve Bank Bldg., Kansas City, Missouri
64106 USA. Phone: (816) 221-5084.
143. Harper, J.M.; Harmann, D.V. 1973. Research needs in
extrusion cooking and forming. Transactions of the ASAE
(American Society of Agricultural Engineers) 16(5):941-43.
*
Address: Colorado State Univ., Dep. of Agricultural
Engineering.
144. Product Name: Lo’s Weaning Food (Soy-Based, High
Protein).
Manufacturer’s Name: Hong Kong Soya Bean Products
Co. Ltd.
Manufacturer’s Address: Kowloon, Hong Kong.
Date of Introduction: 1973.
New Product–Documentation: The Hong Kong Soya Bean
Products Co. Ltd. 1970. 30th anniversary annual report,
1940-1970. The Extrusion Foods Division is developing
a high protein weaning food. “It has been clinically tested
under the supervision of the Professor of Paediatrics at
Hongkong University and further tests in Welfare Clinics
and Homes are now in progress... Apart from weaning food
and other types of baby food, this Division will also branch
out its activities into the field of Snack Foods and Meat
Substitutes. In fact, the Extrusion Foods Division offers
the company the biggest scope for diversification, and the
possibilities are unlimited.”
Shurtleff & Aoyagi. 1983. Soymilk Industry & Market.
p. 142. Talk with K.S. Lo. 1989. Oct. 6. This product was
developed by Eugene Lo as a project requested by his father,
K.S. Lo. It was introduced in about 1973 and was sold to
nurseries and government health care centers. But after about
1-2 years, it was discontinued.
At about the same time Frank Lo, another of Mr. Lo’s
sons, developed a soymilk-based blue cheese. Taste tests
were done on the product in Hong Kong, but it was never
given on official name or trademark, and was never really
marketed commercially.
145. Product Name: Balamul Extruded Foods.
Manufacturer’s Name: Kaira District Co-op Milk
Producers Ltd.
Manufacturer’s Address: Anand, Gujarat, India. Phone:
3408 (in 1984).
Date of Introduction: 1973.
Wt/Vol., Packaging, Price: Canned by 1972.
How Stored: Shelf stable.
New Product–Documentation: Form sent by Soyfoods
Center filled out by V.H. Shah (Kaira Dist. Cooperative Milk
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Producers Union Ltd., Anand, Gujarat, India). 1984. Sept.
17. Q: In what year did your company start making any
product soybeans? What was the name of this product?
Ans: “1973–Balamul Extruded Foods.”
Q: Please give the name of the products that you made
in 1983 that contain soybeans, the amount produced in 1983
and the percent of soybeans in each.
Ans: Balamul Extruded Foods was not mentioned.
146. Product Name: Williams Textured Vegetable Protein
with Seasonings (Extruded Textured Soy Flour) [Chili, Taco,
Hamburger, Sloppy Joe, Spaghetti, and Meat Loaf].
Manufacturer’s Name: Williams Foods, Inc.
Manufacturer’s Address: 1502 S. Madison, Webb City,
MO 64870. Office: 1900 W. 47th Place, Westwood, KS
66205.
Date of Introduction: 1973.
Ingredients: Textured soy flour, bleached wheat flour, salt,
seasonings.
Wt/Vol., Packaging, Price: 4 oz paper/foil/poly flexible
pouch, except Chili (3 oz) and Spaghetti (13.5 oz) Each
retails for $0.59 (1979).
How Stored: Shelf stable.
New Product–Documentation: Soybean Digest Blue Book.
1978. p. 36. Food Product Development. 1979. Aug. p. 6667. The product, launched in 1973, has withstood the test of
time and during the past 6 years built a brand image which
continues to reap benefits of consumer loyalty. The line
continues to have 6 flavors, and all products are preseasoned.
The company uses Cargill’s Textratein 5-F textured vegetable
protein, a vitamin-fortified, caramel-colored product. The
new package (Label, photo in article) adds the phrase
“Ground Beef Extender.” Graphics are four color.
147. Cowan, J.C. 1973. Processing and products [soybeans].
In: B.E. Caldwell, ed. 1973. Soybeans: Improvement,
Production, and Uses. Madison, Wisconsin: American
Society of Agronomy. xviii + 681 p. See p. 619-64. Chap. 20.
[52 ref]
• Summary: Contents. 1. Introduction. 2. Processing for
oil and meal: Preparation of flakes, solvents, extraction,
desolventizer-toaster, degumming. 3. Conversion to
edible oil products: Refining, bleaching, deodorization,
hydrogenation. 4. Edible fat products: Salad and cooking
oils, status of flavor stability, shortenings and margarine
oils, lecithin. 5. Essential fatty acids and atherosclerosis.
6. Industrial uses of oil. 7. Meal for livestock and poultry:
Nutritional aspects, factors affecting use of meals. 8. Edible
protein products: Soy flour, concentrates and isolates,
textured protein products (textured soy flour or textured
soy protein fibers made into “meat analogues” resembling
chicken, bacon, etc.). 9. Fermented and specialty foods:
Tofu, soybean milk (an intermediate step in the manufacture
of tofu), miso, shoyu (tamari, light-colored shoyu), sufu,

tempeh, hamanatto, and natto.
Soybeans flow through a crushing plant as follows: First,
they are cracked to release or loosen the hull and to break the
cotyledon into about 4 parts. Shakers and aspirators separate
the hull from the cracked cotyledons and rollers flake
them. “Purified petroleum hydrocarbons known as hexane
extract the oil from the flakes and the solvent is recovered.
Moistened flakes are heated to inactivate the antinutritional
factors and are converted to feeds for livestock and poultry.
A small proportion of the flakes goes to a wide variety
of soybean protein products including flour, isolates, and
concentrates.”
Tables show: (1) Utilization of soybean in U.S. in
million pounds, every 5 years from Oct. 1933 to 1970
(Kromer 1970). (2) Use of soybean meal in the USA for
feeding livestock and poultry (million tons). In 1969, the
estimated amounts used were as follows: Cattle 3.43. Hogs
1.69. Other livestock 1.73. Total livestock: 6.85. Broilers
3.07. Hens and pullets 1.28. Other poultry 1.10. Total
poultry 5.45. Total livestock + poultry 12.30. Note that
cattle are the single biggest users. (3) Bleaching soybean
oil (process, % clay and type, change in Lovibond color
rating). (4) Effect of bleaching, citric acid, and light exposure
on soybean salad oil. (5) Specifications for soybean oil.
(6) Effect of linolenate content on flavor of soybean oil at
elevated temperatures. (7) Composition of certain edible oil
products from soybean oil and related products (salad oil,
hydrogenated-winterized soybean salad oil, hydrogenated
soybean oil liquid shortening, plastic shortening types I and
II). (8) Changes in iron and copper content of soybean oil in
commercial refining. (9) Properties of all-purpose and highstability shortenings from all-hydrogenated vegetable oils
and blends of animal fat and/or vegetable oil (iodine value,
melting point, % linoleic acid, solid fat index {% solid at
temperatures indicated}). (10) Typical analyses for mellorine
and cookie and confectioner’s fat. (11) Analytical data for
typical margarine oils low and high in polyunsaturates
(iodine value, melting point, % linoleic acid, solid fat index
{% solid at temperatures indicated}).
(12) NSPA–tentative lecithin specifications (NSPA,
1969-1970). The five columns are: Analysis. Fluid natural.
Fluid bleached. Fluid double-bleached. Plastic, double
bleached. The four rows under “Analysis” are: Acetone
insoluble (minimum) %. Acid value, as oleic. Color, Gardner
(maximum). Viscosity, poises at 25ºC.
(13) Composition of soybean lecithins. The five columns
are: Component. Soybean lecithin. Acetone insolubles.
Alcohol insolubles. Alcohol insolubles. The five rows under
component are: Lecithin (phosphatidyl choline) %. Cephalin
%. Phosphoinosides %. Oil %. Sugars, sterol, and others %.
(14). Approximate composition of soybeans and meal
products (whole bean, cotyledon, hull, hypocotyl, meal
{cake–extruded, flakes–solvent extracted, dehulled flakes–
extracted, mill feed–separated hulls, mill run–separated
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hulls}). (15) Amino acid analysis of soybean meal (44%
protein and 49% protein {dehulled}) and corn. (16) Amino
acid analysis of blends of soy flour with cereals and milk
(Inglett 1968; Corn soy milk {CSM}, Millet soy milk, Wheat
soy milk, etc.). (17) Partial formulas for young swine and
boiler rations in percent total rations. (18) Partial formulas
for dairy feeds (14% protein). A supplement to forage or
roughage. (19) Soybean grits and flour–screen size. (20)
Composition of soy flour. (21) Composition of 4 types of soy
protein concentrates. (22) Uses for high-protein soy products
(protein 70 [concentrates] and protein 90 [isolates]).
Note: This is the earliest English-language document
seen (Dec. 2015) that uses the term “protein 90” to refer to a
soy protein isolate.
(23) Amino acid analysis of fractions derived from
dehulled extracted flakes (Rackis et. 1961, 1970). (24) Effect
of cooking in salt solutions on texture of structured granules.
(25) Composition and use (1,000 metric tons in 1964 and
1967) of soybeans for traditional foods in Japan (Use of
whole soybeans in 1967 in 1,000 metric tons: Miso 169.
Shoyu 15. Natto 47. Tofu 329. Total 642. Use of defatted
flakes or grits in 1967 in 1,000 metric tons: Miso 8. Shoyu
154. Natto 0. Tofu 77. Total 284).
Figures show: (1) Flowchart: Processing of soybeans
to oil and meal using hexane extraction. (2) Illustration: A
modern soybean processing facility (aerial view, Central
Soya, Inc.). (3) Schematic diagram / flowchart: Manufacture
of edible soybean oil products (salad oil, salad and cooking

oil, shortenings, margarines, liquid shortening). (4)
Illustration: A continuous deodorizer for soybean oil. (5)
Graph: Effect of prolonged storage at 100ºF on flavor score
of hydrogenated-winterized soybean oil or soybean salad oil
(nitrogen packed, air packed). (6) Illustration: Continuous
chilling and working equipment for margarine production
(Votator Div., Chemetron Corp.). (7) Flow diagram;
Conversion of emulsions of margarine oils and ripened milk
to conventional stick, whipped stick, and tub margarines
(Votator Div.) (8) Chemical structure of prostaglandin-E2,
a fatty acid with hormone activity. (9) Diagram: Vapordesolventizer- deodorizer for soybean flakes (Blaw-Knox
Co.). (10) Flowchart and diagram: Operations with extrudercooker. (11) Flow diagram: Manufacture of protein 70 [soy
protein concentrate]. (12) Schematic diagram: Manufacture
of soy protein isolate (Protein 90). (13) Photo: Chickensimulated soy protein “meat” in three forms (Swift Edible
Oil Co.). (14) Photo: Protein tow containing 16,000
monofilaments spread apart to show its fibrous nature; other
tows in background (General Mills, Inc.). Address: Northern
Regional Research Lab., Peoria, Illinois.
148. Food Protein Council. 1973? Soy protein in school
foodservice (Leaflet). Chicago, Illinois: FPC. 12 panels.
Front and back. Each panel 21 x 13 cm. Undated.
• Summary: See above. Contents: Vegetable protein and
USDA. How is vegetable protein obtained? Products
approved for school foodservice: Textured vegetable protein

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 70
(extruded or expanded products,
spun products, granular soy protein
concentrate [Swift’s Texgran, and
extruded textured soy flour]). What
about nutrition. What about economy?
How is vegetable protein used? What
do school foodservice directors say?
What do the experts say? (Dr. Aaron
M. Altschul, Dr. Jean Mayer). School
foodservice questions and answers.
Address: 111 East Wacker Dr.
Chicago, Illinois 60601.
149. Wolf, W.J. 1974. Soybean
proteins: Their production,
properties, and food uses. A selected
bibliography. J. of the American Oil
Chemists’ Society 51(1):63A-66A.
Jan. Proceedings, World Soy Protein
Conference, Munich, Germany, Nov.
11-14, 1973. [118 ref]
• Summary: Contents: Abstract.
Introduction. Classification and
subject guide to selected bibliography:
Production of soybean protein forms (full-fat and defatted
flours, protein concentrates, protein isolates, spun protein
fibers, extruded flours, cereal-soy blends, quality control
aspects, statistics and projections), properties of soybeans
and soybean proteins (structure of soybeans, composition
of soybeans and soybean proteins, functionality of soybean
proteins, nutritional properties of soybean proteins,
physiologically active factors in soybeans, flavor of soybean
proteins and protein products, detection, determination, and
regulation of soy proteins in foods), food uses of soybean
proteins (baked goods, processed meats and meat analogs,
cereal-soy blends, beverages and other products, oriental
soybean foods). Selected bibliography.
Note: This is the earliest English-language document
seen (Nov. 2013) that uses the term “cereal-soy blends.”
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
150. Meals for Millions Foundation. 1974. Annual report
1973. Self-help for a hungry world. Santa Monica,
California: MFM Foundation. 6 p. 28 cm.
• Summary: See also next page. Submitted by Mark M.
Sterner, Executive Director. Cover is printed in orange and
black ink on white, as if this were one issue of the Meals
for Millions Newsletter. In the upper left corner is MFM’s
new symbol [logo], a plant growing out of mounded soil in
a bowl which is half of a globe. Below that: “Self-help for a
hungry world.” The pages are unnumbered.
Contents: Introduction, by Mark M. Sterner (“As most
people the world over now recognize, any long-range view

of a solution to the world’s global hunger problem must rest
on the premise of improvement through self-help. To reflect
this commitment more precisely, MFM looks with pride
to its new symbol image adopted formally by its Board of
Directors this past fall” [of 1973]). MFM converts goals
into action! Vigorous four point program stresses: technical
assistance, through education, through on-going programs &
emergency relief, through research and development. MFM
reaches out in Friendship (To Mexico {Mexican MPF is
named Protea}, Mississippi, Brazil, American Southwest).
How MFM spent its donor dollars in 1973. Income:
$377,000. Expenses: $446,000 of which 4.64% for
administration, 19.29% used for fund raising, 12.58% for
public relations, and 81.95% [sic, 63.49%] for programs.
Board of Directors.
Photos show: (1) Drilling a well in Ecuador with MFM’s
mobile well-drilling rig. (2) Mark Sterner with students
around a Wenger X-5 extruder–as part of a 4-month intensive
training program at MFM’s International Institute of Protein
Food Technology (IIPFT)®. Plus many other photos.
Address: 1800 Olympic Boulevard (P.O. Box 1666), Santa
Monica, California 90406. Phone: 870-0451.
151. Smith, Oak B. 1974. Pre-cooking of cereal and protein
blends. In: International Symposium on Protein Foods and
Concentrates, Proceedings. Mysore, India: Central Food
Technological Research Inst. (CFTRI). vii + 450 p. See p.
253-68. Held 27 June–4 July 1967 at CFTRI, Mysore. Illust.
25 cm. [15 ref]
• Summary: Contents: Introduction (incl. Incaparina, Hind
Brothers and Pro-Nutro, advantages of proper cooking).
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Methodology of short time, high temperature extrusion
cookers. Heat labile growth inhibitors in soybeans and
certain pulses. Short time/high temperature extrusion
cooking of oilseed proteins. The pre-cooking of mixtures
of cereals and oilseed proteins. Product forms of protein
enriched foods. Processing costs abroad for short time/
high temperature cooking. Cooking of cereals with
synthetic amino acids. Conclusions. Address: Wenger Mixer
Manufacturing, Kansas City 6, Missouri.
152. Product Name: Bac-O-Bits, and Bontrae (Now made
from Textured Soy Flour).
Manufacturer’s Name: General Mills, Inc.
Manufacturer’s Address: 9200 Wayzata Blvd.,
Minneapolis, MN 55440.
Date of Introduction: 1974 March.
New Product–Documentation: Soybean Digest Blue Book.
1974. p. 124. “Textured Vegetable Proteins (Extruded).”
Note that General Mills has reformulated their crumbled
bacon analog to include textured soy flour as the main
ingredient. It was formerly named Bac-O*s and made with
spun soy protein fibers.
153. Nelson, A.I.; Ferrier, L.K. 1974. Foods from whole
soybeans. INTSOY Series No. 2. p. 173-78. Proceedings of
the Workshop on Soybeans for Tropical and Subtropical
Conditions (College of Agric., Univ. of Illinois at UrbanaChampaign). [8 ref. Eng; spa]
• Summary: Properly hydrated and blanched soybeans offer
great potential for processing into a wide variety of food
products. The following are some of the foods made at the
University of Illinois: 1. Drum dried flakes: 100% whole
soybean, soy-rice (50:50), soy-corn (50:50), soy-brown
sugar-peanut (50:35:15), soy-banana (50:50) weaning food.
2. Canned and homecooked soybeans: Vegetarian soybean,
three bean salad, soy with chicken, soy with pork, soy with
lamb, pork with soybeans. 3. Soy beverages and beverage
products: Plain beverage, chocolate beverage, blend of
soy beverage and cottage cheese whey, ice cream (mocha
flavor), yogurt. 4. Spreads: Diet spread (margarine flavor),
dip, peanut butter analog [soynut butter]. 5. Snacks: Roasted
soybean cotyledons [soynuts], extruded puffed rice and
corn fortified with full fat soy flour. Address: 1. Prof.; 2.
Asst. Prof. Both: Dep. of Food Science, Univ. of Illinois at
Urbana-Champaign.
154. Dimler, R.J. 1974. Cooperation with soybean co-op.
Notes from the Director: Northern Regional Research
Laboratory (Peoria, Illinois) No. 1165. p. 1-2. July 12.
• Summary: “Last month [June 26], Mr. Joe Givens, Dawson
Mills, Dawson, Minnesota, and six of his engineering,
sales, and operating staff flew to Peoria to consult with OC
[Oilseed Crops] and ED [Engineering and Development]
staff on flavor problems of soybean meal products. Industry

reports had reached them of a significant flavor improvement
in the last 2 years. Our consultations were centered on:
quality control relating to enzyme inactivation and flavor
improvement; azeotropic solvent extraction to improve flavor
of defatted flakes; flash desolventizing of soybean products;
and extrusion processing. After the discussions they visited
our soybean processing and extruding facilities in the pilot
plant. A sizable portion of Dawson’s production (1,500 tons
per day) is slated to go into human soybean food products:
grits, flour, and texturized products.”
Note: Givens and co-workers expressed concerns with
getting a new plant and new soy processes going, including
texturized proteins, isolates, concentrates, etc. Address: Area
Director, Northern Regional Research Lab., NCR [North
Central Region], ARS, USDA.
155. Wenger Manufacturing. 1974. We’re helping change the
bean–that’s changing the world (Ad). Soybean Digest. July.
p. 28.
• Summary: “There’s a protein shortage in the world. And
we’re helping to do something about it.
“How? By supplying food processors with cooking
equipment that’s able to change the soybean into palatable
form.
“Around the world, processors are using our extrusion
cooking systems such as the Wenger X-200–a versatile
extruder with quick product change capability.
“Wenger cooking equipment is also converting the
soybean into textured vegetable proteins for meat extenders–
into soy flours for use in protein-enriched foods–plus a
whole new generation of fabricated foods.
“If you’ve joined the battle against inadequate
worldwide protein levels, why not check in with Wenger?
We’ve got the extrusion cooking systems to do the job.
“We’ll show you how to produce full-fat soy for poultry
and swine: or how to produce dry-expanded and semi-moist
pet foods.”
In the title, after the word “bean” is a stylized image of
a globe, with latitude and longitude lines on it, plus a dark
hylum at the bottom that makes it also look like a soybean.
Address: 1807 Federal Reserve Bank Bldg., Kansas City,
Missouri 64106 USA. Phone: 816 / 221-5084.
156. Iammartino, Nicholas R. 1974. Fabricated protein
foods. Chemical Engineering 81(16):50-52, 54. Aug. 5. [2
ref]
• Summary: New sources of protein for human food are
emerging as one way to relieve the growing protein crunch.
Soy-based protein products are expected to maintain a lion’s
share of the expansion, with cottonseed a distant second.
A spokesman for General Mills predicts that the market for
textured vegetable proteins will double during the rest of the
1970s from a 1973 demand of 110 million lb (nearly all soy).
Initial advances have been mostly in institutional “captive
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feeding” programs, such as school lunch and hospital
feeding programs. Few household consumers have tried the
product. A report titled “Engineering protein foods: What’s
happening” published by Business Communications Co.
(Stamford, Connecticut; $400) predicts a less bullish but still
hefty growth of 56% a year during 1973-1980. And a Cornell
University [New York] study predicts that “vegetable analogs
and extenders will constitute 10% of the U.S.’s total ‘meat’
diet by 1985.
The two main companies making “textured protein
products based on spun soy fibers” are General Mills and
Miles Laboratories, Inc.
One table on page 52 (from Frost & Sullivan’s “The
Fabricated Foods Market”) shows estimated growth of the
fabricated foods market ($ million) in 1972, 1976, and 1980
for 12 categories of human food. Vegetable protein products
are expected to grow from $82 million in 1972, to $316.5
million in 1976, to $1,513.9 million in 1980.
Another table on page 52 (from Business
Communications Co.) shows “Projected use of textured
vegetable-protein, by market” (million lb) in 1975, 1980,
1985, 1990, and 2000. The markets are school lunch, public
eating, federal institutions, and commercial & others. For
each of these 5 years, the total is also divided into extruded
type and spun type, in both pounds and dollar value. The
totals and largest segments are as follows: In 1975–188
million lb of which 60% is school lunch. 62% extruded type
by weight. Sales value is $111 million, of which 58% is
from spun type. In 1980–1,807 million lb of which 69% is
commercial & others. 59% extruded type by weight. Sales
value is $1,093 million, of which 61% is from spun type.
1985–4,484 million lb of which 70% is commercial & others.
In 1990–9,719 million lb of which 76% is commercial &
others. 60% spun type by weight. Sales value is $6,801
million, of which 77% is from spun type. Year 2000–12,212
million lb of which 77% is commercial & others.
A sidebar titled “Single-cell protein may hold a
long-term answer to the protein crisis” discusses several
approaches: 1. Amoco Foods Co. (Chicago, Illinois) is
building a plant in Hutchinson, Minnesota, expected to be
completed next year. It will produce about 10 million lb/
year of Torula yeast from a substrate of ethylene-derived
ethanol. 2. Rank, Hovis, McDougall Ltd. (RHM, London)
and Du Pont (Wilmington, Delaware) have a joint venture
in the form of a 150 ton/year pilot plant that uses RHM’s
continuous-fermentation process to grow fungi on such
substrates on such carbohydrates as beans, molasses, or
cassava. The combine admits the product is a long way from
being commercialized. Fungi-type protein “has a texture that
makes for easy fabrication into meat analogs.” 3. A team of
Exxon Corp. (New York) and Nestlé (Vevey, Switzerland)
has a pilot plant that is growing yeasts and bacteria on a
petroleum substrate (that is neither gas oil nor paraffins); But
will consumers eat “petroprotein”?

Also discusses proteins from cottonseed, rapeseed,
sunflower seeds, alfalfa (leaf protein concentrate),
fractionated whey, and fish protein concentrate.
Although leaf protein concentrate was proposed at least
30 years ago, the first plant has been running only since mid1970. It makes 10 tons/day for animal feed and is operated
by Batley-Janss Enterprises (Brawley, California).
In 1973 researchers at USDA’s Western Regional
Research Lab. in Albany, California, originated the alfalfa
technique (Chemical Engineering, Jan. 22, 1973, p. 7677). The quality of the concentrate is too poor for human
consumption, mainly because of flavors and colors from
the alfalfa chloroplasts. Now, however, USDA has two
new processes that yield a bland, white concentrate. The
first process removes the chloroplasts by coagulation and
centrifuging, the second by ultrafiltration. Last summer
leaf protein began to be produced commercially in Tamasi,
Hungary, under the name Vepex.
Note: This is the earliest document seen (Aug. 1997)
that mentions the work of Rank Hovis McDougall with
fungal protein. Address: Assoc. editor.
157. Atkinson, William Thomas. Assignor to Archer Daniels
Midland Company (Decatur, Illinois). 1974. Process for
extruding oil seed protein material. U.S. Patent 3,845,228.
Oct. 29. 3 p. Application filed 27 March 1973. [3 ref]
• Summary: “Process for preparing textured oil seed protein
food products by extruding an oil seed protein material
mixed with a small portion of lecithin to provide improved
throughput in the extruder as well as a denser and tougher
product.”
Soy or corn lecithin increases the capacity of an extruder
for soy texturizing by up to 50%. Address: Decatur, Illinois.
158. Smith, Oak B. 1974. Versatility of texturizing by
extrusion cooking. Paper presented at 67th Annual Meeting,
American Institute of Chemical Engineers. Dec. 2. 32 p.
Held in Washington, DC. [14 ref]
• Summary: Contents: Introduction. Definition of: (1)
Denaturation of proteins. (2) Growth inhibitors. (3)
Gelatinization. Types of extrusion cookers. Methodology
of high temperature / short time extrusion cookers. Control
of textural properties in extrusion cooking. Control of pH
of process materials. Selection and arrangement of extruder
assembly. Effect of processing variables on product structure
and texture. Extruded cooking of extruded soy proteins
as meat extenders and in foods containing textured plant
proteins.
Figures show: (1) High temperature / short time
extrusion cooker: cut away view. (2) Tunnel type drier. (3)
Cooking extruder feeding directly into cooling and forming
extruder. (4) Flow diagram–Textured soy protein. (5) Wide
opening jaws of large capacity extrusion cooker facilitate
clean outs and exchange of extruder components. (6) 2
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head, 10 head, and 4 head screw configuration. Ability to
lengthen and shorten the extruder assembly is an important
design consideration... (7) Smaller extrusion cooker with
preselection and automatic control of product temperature
at multiple points... (8) Graph of low temperature-high
moisture extrusion: Degerminated corn meal. (9) Graph of
high temperature-low moisture extrusion: Degerminated
corn meal. (10) Graph of low temperature-high moisture
extrusion: Soft spring wheat flour. (11) Graph of high
temperature-low moisture extrusion: Soft spring wheat flour.
Scan electron microscope photographs of: (12)
Uncooked defatted soy flakes. (13) Textured soy protein
produced from ground, defatted soy flour. (14) Similar
textured soy protein product. (15) Cross sectional view of
textured soy shown in Fig. 14. Magnification X 155.
(16) Cross sectional view of textured soy shown in
Fig. 15 but Magnification X 384. (17) Dense textured soy
rehydrated prior to photographing. Magnification X 128. (18)
Dense textured soy as in Fig. 17, but Magnification X 636.
Conclusion: “A new generation of fabricated plant
protein foods are being introduced commercially. These
foods are marketed as frozen foods of intermediate moisture
content and designed for the family table. The base materials
for these new foods are extrusion cooked defatted soy
concentrates or flours, into which the producers have blended
isolated spun protein fibers, egg albumin, polyunsaturated
vegetable oils, cereal flours, flavors, minerals, vitamins,
emulsifiers, etc. Rosenfield et al. (1974) have described
the marketing concept, nutritional balance, and ingredient
makeup of the important new generation of plant protein
foods.
“The ability to modify textures, to produce desired
mouthfeel, rehydration characteristics and densities; the
need to meet specified functional characteristics of extrusion
cooked proteins can be accomplished in most cases. The
versatility of product line, economy of production and
bacteriological status and shelf life of extrusion cooked
products, combine to bring extrusion cooking into an ever
widening utility in food production.” Address: Director of
Market Research, Wenger Manufacturing, Missouri.
159. Predicasts, Inc. 1974. World manufactured soybean
foods. Special Study No. 108. Predicasts, Inc., 200
University Circle Research Center, 11001 Cedar Ave.,
Cleveland, OH 44106. vi + 93 p. Dec. 24. No index. 28 cm.
Research Analyst: Frederick M. Ross.
• Summary: Contents: 1. Introduction. 2. Summary. 3.
Economics of Soybean Foods: Soybeans, soy flour, meat
extenders (based on extruded textured soy flour), synthetic
meat (based on spun isolates). 4. Industry structure: General,
$1,000 million food and feed giants (ADM, Cargill,
Central Soya, General Mills/Takeda Chemical, Nabisco,
Ralston Purina/Fuji Oil, and Esmark [Swift]), other major
manufactured soy food companies (Unilever, General Host

[New York], Miles Laboratories/Worthington & Kyowa
Hakko Kogyo, A.E. Staley Mfg. Co., Stange [Chicago,
Illinois], Chambers & Fargus [Humberside, England]),
food industry structure. 5. Demand for manufactured
soybean products: Demand for meat & substitutes, supply
of natural meat, demand for meat substitutes, demand for
soy flour. 6. North America: United States, Canada. 7. Latin
America: General, Argentina, Brazil, Mexico, Other Latin
America (Brazil, Chile, Colombia, Ecuador, Paraguay,
Peru, Uruguay). 8. West Europe: General, France, West
Germany, Italy, Spain, United Kingdom, Other West Europe.
9. East Europe: General, Hungary, Poland, USSR, Other
East Europe. 10. Africa: General, Egypt, Nigeria, South
Africa, Other Africa & Mideast. 11. Asia: General, China,
India, Indonesia, Japan, Pakistan, Other Asia. 12. Oceania:
Australia, New Zealand, Other Oceania.
Most sections contain numerous tables, mostly on
meat and meat substitute consumption, and raw protein
consumption, by country. Address: 200 University Circle
Research Center, 11001 Cedar Ave., Cleveland, Ohio 44106.
Phone: 216-795-3000.
160. Product Name: Censoy.
Manufacturer’s Name: Central Soya Co., Chemurgy Div.
Manufacturer’s Address: 1300 Fort Wayne National Bank
Building, Fort Wayne, IN 46802.
Date of Introduction: 1974.
New Product–Documentation: Horan. 1974. Meat analogs.
p. 380. This product is made of textured soy flour (50%
protein). It is “extruded-compacted,” not expanded, which
makes it closely related to soy grits.
161. Product Name: PLUSmeat (Meat Extender from
Textured Soy Flour).
Manufacturer’s Name: Central Soya Co.
Manufacturer’s Address: Chicago, Illinois.
Date of Introduction: 1974.
How Stored: Shelf stable.
New Product–Documentation: Predicasts. 1974. World
Manufactured Soybean Foods. p. 10. Central Soya produces
“extruded soy meat extenders through its Chemurgy
Division’s J.H. Filbert unit (acquired 1972). One such
product is ‘PLUSmeat’, a textured soy protein meat extender
developed at the company’s extensive Chicago, Illinois
protein food laboratories.”
162. Product Name: Glo-Tex T.
Manufacturer’s Name: Globus Laboratories.
Manufacturer’s Address: Hackensack, New Jersey.
Date of Introduction: 1974.
New Product–Documentation: Horan. 1974. Meat analogs.
p. 380. This product is made of textured soy flour (50%
protein). It is “extruded-compacted,” not expanded, which
makes it closely related to soy grits.
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163. Product Name: [Protoleg {Textured Soy Protein;
Probably Extruded Soy Flour}].
Foreign Name: Protoleg.
Manufacturer’s Name: Industrial de Alimentos S.A.
Manufacturer’s Address: Poniente 146 No. 789, Col.
Industrial Vallejo, Deleg. Azcapotzalco, 02300 DF, Mexico.
Date of Introduction: 1974.
New Product–Documentation: Soybean Digest. 1975.
May. p. 8. “ASA [American Soybean Assoc.] promotes soy
for nutrition.” “Another TSP product, Protoleg, is the oldest
product on the market. Its producer, Industrial de Alimentos,
is now the largest manufacturer of soy protein products [in
Mexico] and cannot keep up with the demand. It is the leader
in Mexico with tasty and economically priced soy products
that appeal to Mexican appetites.”
H.L. Wang, et al. 1979. Soybeans as human food–
Unprocessed and simply processed. p. 36; Soya Bluebook.
1982. p. 62.
Letter from Blanca Dominguez of Mexico. 1982. July 5.
“Protoleg is the name of a commercial textured soya product.
It is very popular.”
164. Product Name: Textured Soy Flour (Extruded).
Manufacturer’s Name: Miles Laboratories, Inc.
Manufacturer’s Address: 1127 Myrtle St., Elkhart, IN
46514.
Date of Introduction: 1974.
New Product–Documentation: Soybean Digest Blue Book.
1974. p. 124.
165. Horan, F.E. 1974. Meat analogs. In: A.M. Altschul, ed.
1974. New Protein Foods. Vol. 1A. Technology. New York:
Academic Press. 511 p. See p. 366-413. Chap. 8. [92 ref]
• Summary: Contents: Introduction: What is meat? What
is a meat analog? Historical development of meat analogs:
Comminuted meats [meat emulsions such as frankfurters,
sausages, bologna, and meat loaves] and ground meat types
[such as hamburger], gel types, spun-fiber types, other
fibrous types. Commercial developments: Protein raw
materials, spun-fiber types, thermoplastic-extruded types.
Nutritional aspects: Soy flours, soy protein concentrate, and
isolated soy protein, spun-fiber types, thermoplastic-extruded
types. Marketing aspects: In combination with meat, as a
complete replacement of meat, marketing considerations,
marketing accomplishments. Considerations for the future:
Forecasting the growth of meat analog markets, relationship
of meat analogs to the meat industry, meat analogs as related
to the world food problem.
Table 1B (p. 380-81) is of great interest; it shows
“United States commercial soy protein products in meat
applications.” The 1st column is “Company name.” The next
6 columns under “Trade name” are as follows: 50% protein
(flours flakes or grits; or textured); Soy protein concentrates

(powder; or textured). Soy protein isolates (powder; or
textured). For example, under “Textured soy protein
concentrates” are only two products, GL-9921 and GL-219
both made by Griffith Laboratories (Chicago, Illinois).
Note: This is the earliest English-language document
seen (Nov. 2015) that contains the term “Textured soy
protein concentrates.” However it is part of table 1B and
written on two lines, with the word “Textured” on the bottom
line.
“The conversion of vegetable protein materials into
food products with meat-like texture is one of the great food
inventions of all time” (p. 367).
A meat analog may resemble meat “in one or more
simple functional characteristics such as appearance, texture,
flavor, and color.
“A meat analog might best be considered as an
engineered protein food product, fabricated to offer
advantages over the natural meat product in one of several
ways. These plus points may be a lower unit cost for an
end-use product of comparable nutritional and palatability
characteristics; a designed and controlled composition
related to the quantity and quality of fats employed;...”
These engineered products “may be a complete
replacement of the animal protein food with vegetable
protein” or “they may be a combination of meat and
vegetable protein” (p. 369-70).
According to a paper presented by Horan on 5-6 Feb.
1970 at the Gottlieb-Duttweiler Inst. for Economic and
Social Studies, Green Meadow Foundation, RuschlikonZurich, consumption of soy protein products in human foods
is as follows: Soy flours (50% protein) 400,000,000 lb. Soy
protein concentrate (70% protein) 25,000,000 lb. Soy protein
isolate (90% protein) 20,000,000 lb. This is the equivalent of
500,000,000 lb of 50% protein soy flakes.
In thermoplastic-extruded types of meat analogs, a
mixture of soy flour and water, plus flavoring, coloring,
and supplemental nutrients (if desired) is “fed to a cookerextruder and subjected to elevated pressure and temperature
whereby a plastic mass is formed and extruded through a
die to a condition of lower pressure and temperature, thus
forming an expanded product. Depending upon processing
conditions, variations in formulations, types of dies, and
the speed of the cutting knife at the face of the die, a wide
range of products can be made differing in density, shape,
size, color, and flavor.” They generally have 8 common
characteristics, which are described. Address: Archer Daniels
Midland Company, Decatur, Illinois.
166. Product Name: Mince Savour.
Manufacturer’s Name: Crosse & Blackwell. Div. of
Nestle.
Manufacturer’s Address: England.
Date of Introduction: 1975 February.
Wt/Vol., Packaging, Price: 1 oz and 2.125 oz packets.
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How Stored: Shelf stable.
New Product–Documentation: The Grocer (London).
1975. Jan. 25. p. 4, 23-25. This textured soy protein product
is designed to be used with minced meat. Supermarketing.
1971. Oct. 13-14. “Crosse and Blackwell savours soya
sales.” R.A. Sair. 1981 (presented Aug. 1978). Marketing
plant protein in Europe. p. 397. Shows a black-and-white
photo of each product in its can.
W. Pringle. 1991. “Soya protein, past experience &
future potential.” In: Soja in Lebensmitteln: Vortraege 2.
Hamburger Soja-Tagung. p. 156. Nestlé’s Mince Savour was
launched in Feb. 1975. It consisted of extruded soya with
flavours, sold as a dry mix.
167. Henry, Wayne. 1975. Far-Mar-Co’s edible soy protein
operations. Paper presented at the Soybean and Cottonseed
Conference. 8 p. Held 9-12 March 1975 at Las Vegas,
Nevada.
• Summary: “Bert Miner suggested that since Far-Mar-Co
was one of the few cooperatives engaged in production of
edible soy protein, a discussion of our operation may be of
interest to the group. More specifically he requested that I
discuss the following questions:
(1) Why Far-Mar-Co entered the field? (2) Kinds of
edible soy protein products produced. (3) Manufacturing
processes used and why. (4) Problems encountered and
how they have been resolved. (5) Evaluation of available
equipment. (6) Market outlets for various products. (7) What
you see ahead. (8) How cooperatives can work together to
get a bigger share.”
“Far-Mar-Co was formed June 1, 1968, with the
consolidation of four regional cooperatives. The four grain
marketing regionals were located in Hutchinson, Kansas,
Kansas City, Missouri, and two in Lincoln, Nebraska. These
regionals served Kansas and Nebraska in total and parts
of Colorado, Wyoming, South Dakota, Iowa, Missouri,
and Oklahoma. The merger of these regional cooperatives
brought together over 250,000 farmers which represent over
600 local cooperatives, which in turn represent the ownership
of Far-Mar-Co. The name indicates the principal function
of these cooperatives is to market grain, i.e., soybean,
wheat, milo, and corn. The managers and directors of these
regionals knew that the storage and marketing function
provided by the cooperatives was a major step in insuring the
farmer a fair return for his product, however, they also knew
it was not good enough.
“As most of you know, the net margin on storage and
marketing of grain is pretty slim.”
“Our managers and directors are very aggressive and
believe totally in the ‘added value concept.’” This is the main
reason Far-Mar-Co entered the field of soy protein products.
The company currently manufactures soy grits, soy flour,
textured vegetable protein (30 varieties of textured soy flour,
using Wenger extruders for thermoplastic extrusion), and

soy protein concentrate (SPC, 70% protein using aqueousalcohol extraction; the plant was designed and built by BlawKnox Co.). “I can truthfully say, however, that we have had
more problems than you would believe in trying to get our
SPC plant on stream.”
Note: This is the earliest English-language document
seen (May 2005) that contains the term “added value.”
Address: PhD, Vice President, Food Operations, Far-Mar-Co,
Inc., 960 North Halstead, Hutchinson, Kansas 67501. Phone:
316-663-5711.
168. Product Name: [Textured Soy Flour {Extruded}].
Manufacturer’s Name: Industrial de Alimentos S.A.
Manufacturer’s Address: 146 Poniente 789, Col. Ind.
Vallejo, Mexico 17, DF, Mexico.
Date of Introduction: 1975 April.
New Product–Documentation: F. Tello. 1975. Journal
of the American Oil Chemists’ Society 52:242A-43A.
“Manufacturing and Marketing of Soy Products for Human
Consumption in Mexico.” Soya Bluebook. 1980. p. 55.
169. Tribelhorn, Ron; Harper, J.M.; Stone, M.L. 1975.
Training and testing of Brady Crop Cooker in Guatemala.
Fort Collins, Colorado: Dept. of Agricultural Engineering,
Colorado State Univ. 18 + [11] p. May 26. Illust. 28 cm. *
170. Doty, Harry O., Jr. 1975. Decisionmaking in the oilseed
processing industry. ERS (USDA Economic Research
Service) No. 598. 19 p. [1 ref]
• Summary: Cover title: “Speech before the 21st annual
conference of Cooperative Soybean and Cottonseed oil
Mills, Las Vegas, Nevada, March 10, 1975.” Contents:
Introduction: Soybean crushings, oil yields, value of
products, oilseed processing mills, processing capacity,
processing margins, components of oil products margins.
Possible changes ahead for the oilseed crushing industry:
Increased food production, palm oil, sunflowers, peanuts,
Brazilian soybean production, edible soy protein (soy flour
and grits, extruded textured soy protein), polyunsaturated
fatty acids (for concern over blood cholesterol and heart
attacks), refining, new processing methods and equipment.
Oil crops research program: New research, automating price
and quantity data in a data bank.
Tables show: (1) Soybean crushings, oil and meal
production by regions and states, year beginning September,
selected years, 1954-1973. (2) Soybean crushings, by
months, actual and percent of total, 1960-1974. Soybeans are
crushed year-round, but slightly larger amounts are crushed
in Nov., Dec., and Jan. (3) Soybean crushings and yields
of oil per bushel crushed. (4) Soybean exports by months,
actual and percent of total, 1960-1974. (5) Estimated number
of soybean oil mills and processing capacity in the United
States, 1963-1974. (8) Estimated number of soybean oil
mills in the United States, and soybeans crushed by regions
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and states, 1969-1973. (9) Soybean oil mills. Number of
companies and plants, concentration ratios, production and
value of shipments for products, Census years, 1947-72. (10)
Salad and cooking oil: Components of margins per 24-ounce
bottle, 1973. (11) Margarine: Components of margins
per 1-pound package, 1973. (12) Vegetable shortening:
Components of margins per 3-pound can, 1973.
“In recent years, a big boost was given to the use of
vegetable soy protein by the development of an inexpensive
texturizing process. Another boost took place when the
USDA School Lunch Program allowed 30 percent textured
soy protein to be added to beef to make a beef-soy patty
in February 1971. Then, U.S. edible soy protein use for its
protein value was here to stay. Use of edible soy protein in
the School Lunch Program has continued to grow ever since.
Production of soy flour and grits was 326 million pounds in
1962 and increased to 474 million pounds in 1972” (p. 7).
Address: USDA Economic Research Service, Washington,
DC 20250.
171. Wenger Manufacturing. 1975. A new concept in meat
analogs: Wenger Uni-Tex process (Leaflet). Sabetha, Kansas.
2 p. Front and back. 28 cm.
• Summary: The front of this glossy color dated leaflet
shows seven color photos of products (both rehydrated and
not) made by the Uni-Tex process. At the top is a field of
soybeans. Across the bottom is written: “Shown for the
first time at Wenger booth 1807-1809, I.F.T. Show, Chicago
[Illinois], June 9-12, 1975.”
On the back, the words “Uni-Tex” are written boldly
six times, one below the other in increasingly dark colors.
Below that: “A new concept in meat analogs.” Address: Plant
and general offices–Sabetha, Kansas 66534. Industrial sales–
Kansas City, Missouri 64112. Phone: 816/531-6833.
172. Wenger Manufacturing. 1975. A “Jack and the bean”
talk (Ad). Soybean Digest. July. p. 32.
• Summary: See next page. The wizard from Wenger
Manufacturing showed Jack, a bright young food scientist,
“how Wenger extrusion cooking systems can be used to
make textured vegetable protein meat extenders, and the
exciting new economical meat analog, UNI-TEX (a Wenger
developed, patent applied for, universal textured protein) or
full-fat soy flour for bakery products, beverages, and infant
foods; or even dry-expanded and semi-moist petfoods.”
Illustrations show: (1) Jack sitting cross-legged, looking
perplexed. (2) The Wenger Wizard standing in front of
smiling Jack. Above them is a small photo of a Wenger
extruder. (3) Happy Jack resting, reclining on his elbows, in
a patch of soybeans.
This ad also appeared in Food Processing (Chicago),
Aug. 1975, p. 45. Address: Sabetha, Kansas 66534.
173. Food Engineering. 1975. Lower-cost meat analogs

made directly by extrusion-cooking of various proteins.
47(8):27. Aug.
• Summary: Kansas City, Missouri: A new process for
making “meat analogs” from relatively inexpensive materials
has been developed by Wenger manufacturing here. The
analogs, called Uni-Tex, can be produced from “defatted
soy,” peanut, or a wide range of other vegetable proteins. A
large photo shows the meat-like texture of a piece of ham
analog next to a piece of real ham.
174. Sair, Louis; Quass, D.W. Assignors to The Griffith
Laboratories, Inc. 1975. Structured products having
controlled gas-generated cells therein and methods of
making them. U.S. Patent 3,904,769. Sept. 9. 19 p. 5 figures.
Application filed 15 May 1974. [6 ref]
• Summary: Describes methods for “making expanded
products. including improved, structured proteinaceous food
products” in an extrusion cooker with an “open-ended die
assembly under conditions which produce balloon-puffing...”
The proteinaceous source material may include soy flakes
or flour, soybean protein meal, soy protein concentrates
(70% protein) or soy protein isolates (90% protein) (col.
5). Address: 1. Evergreen Park, Illinois; 2. Downers Grove,
Illinois.
175. Tsen, C.C.; Farrell, E.P.; Hoover, W.J.; Crowley, P.R.
1975. Extruded soy products from whole and dehulled
soybeans cooked at various temperatures for bread and
cookie fortifications. Cereal Foods World 20(9):413-18.
Sept. [9 ref]
• Summary: The article begins: “Malnutrition is a serious
problem in developing countries where growing population
results in short supply of high-quality protein in the diet.
Soy-fortified bakery products, particularly bread, could be
used effectively to alleviate protein-malnutrition in poverty
areas of the world.”
A photo shows the newly developed Brady Crop Cooker,
which, unlike other extrusion cookers, operates without the
addition of water or steam during processing. Address: 1-3.
Kansas State Univ., Manhattan, KS 66506; 4. Nutrition &
Agribusiness Group, USDA, Washington, DC 20250.
176. Northern Regional Research Center: Notes from the
Director. 1975. LPC process tested. No. 1220. p. 2. Oct. 3.
• Summary: The Engineering and Development Lab’s
(ED’s) lipid-protein concentrate process for beverages (U.S.
Patent 3,809,771) is being tested by a second company.
On September 23-25, Gus C. Mustakas (ED) “observed a
successful pilot plant run at a major food service company
in Minnesota. The company produces a complete family
of nutritional products for supplemental or total feeding in
hospital and institutional markets.
“On his trip Gus also visited Dawson Mills, a large-coop soybean processor in Dawson, Minnesota. This company
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is following the lead of other co-ops (Far-Mar-Co, Land-OLakes) in diversifying into edible soy products. They have
a large capacity (600-700 tons per day) for such products
as soy flour, grits, white flakes, and textured soy flour. Gus
suggested a new line product (NRRC research development)
for Dawson–namely full-fat soy flours that can also be
produced in their existing extruder installation. The Dawson
group plans to exhibit their edible soy proteins in Mexico
City this November in hopes of opening new markets in
South America.” Address: Peoria, Illinois.
177. Product Name: [Carnavit {Textured Soy Flour}].
Manufacturer’s Name: Grasas SA.
Manufacturer’s Address: Carrera 18, No. 10-65, Apartado
Aereo 85, Buga-valle, Colombia. Phone: 2021.
Date of Introduction: 1975 October.
New Product–Documentation: R.S. Orellana and T. von
Thaden. 1975. Cocinando y comiendo con soya. Mexico
City: American Soybean Assoc. p. 42.
Soybean Digest Bluebook. 1979. p. 102. Company
makes Carnavit. Address is now Calle 11, No. 18-113, BugaValle, Colombia. Soybean Digest Blue Book. 1987. p. 49.
Interview with Gil Harrison of ASA. 1989. April 21. Grasas
S.A. in Buga, Colombia no longer makes soyfoods. They
invested heavily in a Wenger X-200, the biggest extrusion
cooker they make. They suffered heavy losses making a
textured soy flour hamburger extender. Actually they are still
in existence and still using the Wenger, but they are using it
to make animal feeds and pet foods like dog food. Carnavit
was probably this company’s first soy product. Buga and
Buga-Valle are the same place. There are two places named
Buga in that area. The other Buga is a much smaller place
than the place where Grasas is located. Most people just say
Buga instead of Buga-Valle for the place where Grasas is
located.
178. Product Name: [Carvé {Textured Soy Flour}].
Foreign Name: Carvé–Proteina Vegetal.
Manufacturer’s Name: Industrias Alimenticias Noel, S.A.
Manufacturer’s Address: Apartado Aereo 897, Medellin,
Colombia. Phone: 548-05-40.
Date of Introduction: 1975 October.
New Product–Documentation: R.S. Orellana and T. von
Thaden. 1975. Cocinando y comiendo con soya. Mexico
City: American Soybean Assoc. p. 42.
P.R. Crowley. 1976. LEC Report No. 1. p. 9. (D.E.
Wilson, ed. Low-Cost Extrusion Cookers. Colorado State
Univ.). “Textured soy is manufactured by two Colombian
companies using large-scale extrusion cooking equipment
and is now sold there commercially. One product, CARVE,
is sold through retail outlets as a meat replacer or extender
at a meat-equivalent price of about one-third that of animal
meat. (Even greater savings can be achieved in institutional
and industrial situations where textured soy can be made

available at meat-equivalent prices of only 6-8 cents per
pound).
“This Colombian example illustrates two major points.
First, an extrusion cooked product, namely textured soy
protein, can be manufactured and sold commercially in
developing countries. And second, food coupon subsidies
provide a mechanism through which governments can help
low-income people increase consumption of nutritious
foods.”
Interview with Gil Harrison of ASA. 1989. April
21. This company is still in existence. This is a different
company from Grasas Vegetales S.A. and from Productos
Icolpan, which are also in Medellin. They the first company
in all of Latin America to make textured soy flour. They
purchased defatted soy flour and ran it through a Wenger
X-25 extrusion cooker. His product was called Carvé. He
does not know if this was their only soy product. They
discovered several uses for their “texturized.” They even put
it in candy.
Text copied from label sent by Sue Man of Ecuador.
1995. Feb. 4. This product is made from soy flour. The
company is located at Avenida Guayabal No. 2-38, Medillin,
Colombia.
179. Product Name: [Maisoy Flour (Corn-Soya Flour)].
Foreign Name: Maisoy.
Manufacturer’s Name: Maisoy, Inc.
Manufacturer’s Address: Casilla 477, Santa Cruz, Bolivia.
Phone: 2-5194.
Date of Introduction: 1975 October.
Ingredients: 70% corn, 30% soybeans (extruded and
micropulverized).
Wt/Vol., Packaging, Price: 46 kg plastic bags
(polyethylene and polypropylene).
How Stored: Shelf stable.
New Product–Documentation: R.S. Orellana and T. von
Thaden. 1975. Cocinando y comiendo con soya. Mexico
City: American Soybean Assoc. p. 42.
P. Bleyer. 1979. LEC Report No. 7. p. 29-31. “The
progress of Maisoy in Bolivia... Marketing: The Public
Sector. We have obtained a contract with the [Bolivian]
Ministry of Public Health for five years to supply annually
100 tons of Maisoy Flour in a ratio of 70/30 corn/soya,
extruded and micropulverized, packed in plastic bags
(polyethylene and polypropylene) of 46 kg each, at a price of
U.S. $0.35/kilo. [$0.17/lb].” In 1976, the first year, 56,600 kg
were delivered, followed by 29,900 kg in 1977 and 141,403
kg in 1978.
Aguilera and Lusas. 1981. Journal of the American
Oil Chemists’ Society. March. p. 518. This product is made
using a low-cost extrusion cooker. It is “an extruded and
micropulverized blend 70/30 corn-soya sold by a Bolivian
private entrepreneur to the government for distribution to
mother’s clubs.” In 1979 141 metric tons were produced.
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Note: This is the 2nd earliest known commercial soy
product made in Bolivia. It became well known and widely
distributed.
180. Product Name: [Defatted Soy Flour].
Manufacturer’s Name: Nutricasa, S.A. Div. of Aceite
Casa.
Manufacturer’s Address: Avenida Ceylán 793, Mexico 16,
D.F., Mexico. Phone: 567-93-22.
Date of Introduction: 1975 October.
New Product–Documentation: Soya Bluebook. 1984. p.
67. Soya Bluebook. 1985. p. 89. Talk with Gil Harrison of
American Soybean Assoc. 1989. April 21. This company
was the subsidiary of an oil company named Aceite Casa
S.A., owned by an Italian family. They made defatted soy
flour first, then a texturized soy flour at a later date, using a
Wenger X-150.
181. Smith, Oak B.; Crocco, Stephanie C. 1975. Engineering
“meat”: Analogs that look and taste like meat are a real
challenge to engineered foods’ technology for affluent
nations. Food Engineering 47(10):ef-22, 23, 26, 28, 30, 3233. Oct.
• Summary: See also next page. “How can you engineer
a meat analog with true meat texture from soy ingredients
without resorting to costly isolates and concentrates?...
The solution is a double extrusion process that turns out

bite-size analogs with almost unlimited application.” These
meat analogs are being made by Wenger Manufacturing’s
new Uni-Tex process, which uses the principles of high
temperature / short time (HT/ST) extrusion-cooking.
Color photos show: (1) Pieces of ham-flavored Uni-Tex.
Below them is a black-and-white illustration of the front
of a hog. (2) Microphotographs of defatted soy flakes, first
uncooked, then extrusion cooked. (3) Beef-type steak bites.
(4) Rehydrated ham analog, separated by knife and fork, to
show “its untwisted layering, characteristic of muscle tissue.”
(5) Two pieces of real ham and ham-flavored Uni-Tex side
by side for comparison. “Can you tell the analog from the
real ham?” (6) A flow diagram of two processes: Extrusion
cooking and Uni-Tex. Address: 1. President, Wenger
International, Inc.; 2. Midwest Editor, Food Engineering.
182. Soybean Digest. 1975. They’ve come a long way [soy
proteins]. Oct. p. 10-12.
• Summary: A series of bar charts titled “Soy protein is
many times cheaper than protein derived from other sources”
compares the price of protein (in dollars per pound) derived
from ten protein sources. The price is given with bar charts
for two years (1973 and 1974) for each of the following
sources, listed here in descending order of annual average
wholesale prices or equivalent prices to processors: Beef,
pork, tuna fish, eggs, cheddar cheese, chicken, wheat flour,
extruded soy flour (textured), granular soy concentrate, and
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lowfat soy flour.
“A study by Arthur D. Little Inc., a market research
consulting firm, says the use of soy protein will grow 25%
a year from the 270 million lb used this year. They expect
soy proteins will be a $110 million market by 1980, nearly
double the $68 million this year and $36 million in 1970
when 225 million lb were used. Soy protein’s lower cost,
improved quality and great consumer response are the main
reasons the future for soy proteins look so bright.”
183. Wenger Manufacturing. 1975. A new concept in meat
analogs: Wenger Uni-Tex process (Leaflet or sell sheet).
Sabetha, Kansas. 1 p. Front only. 28 cm.
• Summary: See next page. A full page with 7 color photos.
The text reads:
“A New Universal Textured Vegetable Protein Process
To Produce Inexpensive Meat Analogs.
“Wenger Uni-Tex meat analogs suitable for frying,
skewering, canning, retorting or for use in casseroles, soup,
stew, pastas, dry soup mixes or helper products.
“Beef type Uni-Tex steak bites retorted for 110 minutes
at 15 PSI.
“Ham-like Uni-Tex-not rehydrated.
“Rehydrated ham-like analog.
“Rehydrated ham analog separated by knife and fork to
illustrate untwisted layering.
“Ham and beef steak bites–do not require refrigeration
until re-hydrated.
“Ham and beef steak bites rehydrated for 10 minutes in
boiling water.
“Rehydrated beef-like bits separated manually to

illustrate meaty layering.” Address: Sabetha, Kansas 66534.
184. Smith, Oak B. 1975. Products of textured soy proteins.
Paper prepared for presentation at First Latin American Soy
Protein Conference, Nov. 12. 16 p. Held in Mexico City. [10
ref]
• Summary: Contents: Introduction. Principles of extrusion
cooking. Methodology of high temperature / short time
extrusion cookers. Extrusion cooking of textured soy
proteins. Textured soy meat extenders. Textured soy meat
analogs produced by Uni-Tex double extrusion process.
Full fat soy flours. Contains 15 figures. Address: Director of
Market Research, Wenger Manufacturing, Missouri.
185. Product Name: VMR Textured Vegetable Protein
(Extruded Textured Soy Flour Extenders).
Manufacturer’s Name: Nabisco Inc., Protein Foods Div.
Manufacturer’s Address: 425 Park Ave., New York, NY
10022.
Date of Introduction: 1975 November.
New Product–Documentation: Predicasts. 1974. World
Manufactured Soybean Foods. p. 11. “Nabisco is a
technology leader in extruded textured ‘VMR’ and flaked
soybean food products which are used to extend meats, fish
and poultry. The firm has a soy food plant at Naperville,
Illinois, and is building a second at Morristown, Indiana. In
addition, Nabisco Protein Foods International is planning
extensive soy food facilities in Brussels, Belgium, and
elsewhere in Europe. ‘VMR’ textured soy protein is now
being test marketed (1974) in over 20 countries.” Soybean
Digest Blue Book. 1974. p. 124. “For use with meat, fish,

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 82

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 83
or poultry (and other applications).” Ad in Soybean Digest.
1975. Nov. p. 8. “If it’s fish, poultry or meat, there’s a VMR
extender designed to extend it better.”
186. Smith, O.B. 1975. Productos de proteina de soya
texturizada [Textured soy protein products]. In: American
Soybean Assoc., ed. 1975. Memorias: Primera Conferencia
Latinoamericana Sobre la Proteina de Soya. Mexico City.
232 p. See p. 203-16. [10 ref. Spa]
• Summary: An excellent treatment of the subject in Spanish.
Address: Wenger International, Kansas City, Missouri.
187. Product Name: Cadbury’s Soya Choice (Canned Meat
Substitute) [Mince, or Casserole Chunks].
Manufacturer’s Name: Cadbury Typhoo Ltd.
Manufacturer’s Address: Franklin House, Bouvinville,
P.O. Box 171, Birmingham B302NA, England.
Date of Introduction: 1975 December.
Wt/Vol., Packaging, Price: Can.
New Product–Documentation: Archer Daniels Midland
(ADM) Annual Report. 1977. “What’s new: A 75 year report
from Archer Daniels Midland Company.” p. 8. “Who needs
high priced foods? Not the British. Cadbury’s Soya Choice
fills the bill. Based on TVP, these products are a raging
success. It has the good flavor and nutrition of meat. At half
the price. A color photo shows two cans of Cadbury’s Soya
Choice (Casserole Chunks, and Mince).
Cummings. 1979. Food Manufacture (London).
54(1):49-51. Jan. The product was launched in Dec. 1975.
Food Engineering. 1979. Jan. “Marketing Soy
Products.” A photo shows four cans of Cadbury’s Soya
Choice (Curry, Mince Italian Style, Casserole Chunks, and
Mince).
Cummings. 1979. Journal of the American Oil Chemists’
Society 56(3):400-03. March. “Launching a successful
product on the consumer market.” Development of the
product by Cadbury Schweppes started in 1973 at a time
when meat prices in the UK has started to rise and the
economy was in one of its periodic downturns. “The final
product was launched in December 1975. The brand name
chosen was Soya Choice... We originally launched in blue
cans but have since changed to discriminate between the
mince and the chunk form.”
Jenny Botsford. 1980. Soya. p. 50. Shows a black-andwhite photo of two cans of Cadbury’s Soya Choice, one in
Casserole Chunks and one in Mince texture. The photo on
the can shows the product in a pie. The text on the front
bottom of the can reads: “Textured soya casserole chunks (or
mince) with onions in beef gravy.”
R.A. Sair. 1981 (presented Aug. 1978). Marketing plant
protein in Europe. p. 395-97. Shows a black-and-white photo
of each product in its can. States that test marketing of the
product in London began in Jan. 1976. Describes how the
product and marketing strategy was developed.

W. Pringle. 1991. “Soya protein, past experience &
future potential.” In: Soja in Lebensmitteln: Vortraege 2.
Hamburger Soja-Tagung. p. 156. Cadbury Soya Choice was
launched in Jan. 1976. It consisted of extruded textured soya
in gravy. There were three different products in cans. All
of the meat extenders or meatlike products launched in the
UK during 1975 and 1976 enjoyed real success for a period
of time. “In particular Cadbury’s Soya Choice sold well for
about three years in every area of the U.K. Sad to relate,
however, all of them quietly and gradually lost sales and
finally disappeared from the market.”
188. Product Name: [Soy Flour, and Textured Soy Flour].
Manufacturer’s Name: Alimentos S.A.
Manufacturer’s Address: 8a. Calle 2-55, Zona 1,
Guatemala City, Guatemala. Phone: 28882, 27313, 21714.
Date of Introduction: 1975.
New Product–Documentation: R.S. Orellana and T. von
Thaden. 1975. Cocinando y comiendo con soya. Mexico
City: American Soybean Assoc. p. 42. Soya Bluebook. 1987.
p. 73, 76. Address is now: Km. 14½, Carretera a el Salvador,
Apartado Postal No. 8, Puerta Parada, Guatemala City,
Guatemala. Talk with Gil Harrison of ASA. 1989. April 21.
This company’s first product was texturized soy flour. They
bought defatted soy meal from the United States, then they
ground it into a fine flour and ran it through a Wenger X-25
extruder. They are still in business and still going strong.
They belong to one of the big brewery companies.
Note: This is the earliest known commercial soy product
made in Guatemala.
189. CARE Guatemala. 1975. Brady Crop Cooker. CARE /
INCAP, Report No. 1. *
190. Product Name: [Fortesan].
Manufacturer’s Address: Chile.
Date of Introduction: 1975.
Ingredients: Wheat-Soy Blend (70%), nonfat dry milk
(25%), cocoa (5%), minerals, vitamins, flavors.
How Stored: Shelf stable.
Nutrition: Per 100 gm.: Protein 23 gm, fat 6 gm, calories
345. PER: 2.3.
New Product–Documentation: F. Monckeberg, et al. 1976.
Archivos Latinoamericanos de Nutricion 26(4):426-47. Dec.
[“Development of a food formulation (Fortesan) for preschool children”].
Aguilera and Lusas. 1981. Journal of the American
Oil Chemists’ Society. March. p. 516-17. “Superchil and
Fortesan were developed in Chile in 1974-75 to respond to a
massive program of complementary foods supported by the
federal government. Both products are produced by private
companies. Maximum purchases for this program were
16,000 and 20,000 tonnes. Superchil derives its improved
functional properties from enzymatic hydrolysis of the cereal
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fraction, whereas Fortesan is prepared by extrusion cooking.
Although both products relied heavily on sales in the retail
market, this outlet has never represented more than 10% of
total sales. The price of Fortesan in Chile is $0.90/kg. 5% of
the sales are to the retail market. Maximum production or
capacity is 8,000 tonnes/year. Current production was 5,000
tonnes a year in 1977.”
191. Circle, S.J.; Smith, A.K. 1975. Soybeans: processing
and products. In: N.W. Pirie, ed. 1975. Food Protein Sources.
Cambridge, London, New York, Melbourne: Cambridge
University Press. xx + 260 p. See p. 47-64. [88 ref]
• Summary: Contents: Introduction. Agronomy: Varieties,
cultivation, yields. Soybean composition. Protein nutritional
value. Traditional processing into nonfermented foods:
Soybeans as a table vegetable (“cooked green soybeans.
“Certain large-seeded varieties are often referred to as
‘garden’ or ‘vegetable’ type soybeans in contrast the better
known {smaller seeded} ‘field’ type”), soy milk, tofu
(soybean curd), yuba, kinako, salted soybeans, soybean
sprouts. Traditional processing into fermented foods: Miso
and shoyu, tempeh. Others (p. 55) include: natto, hamanatto,
sufu (soy cheese), tao-tjo, kochu chang, ketjap, ontjom, and
yogurt-like products.
Contemporary processing without defatting:
‘Debittering’ by aqueous treatment, whole bean processing,
full-fat flour (“Extrusion cooking to produce full-fat
soybean flour has received considerable attention”), soy
milk and curd. Contemporary defatting processes: Defatting
by aqueous processing, defatting with organic solvents,
composite flour (“Substitutes or extenders for wheat flour
in baked goods and pasta products are termed ‘composite
flours,’ whether or not they contain some wheat.” Many
of these include soy protein products), soy flours, protein
concentrates, protein isolates and textured soy products
(Based on “protein fractionation after hexane defatting of
soy meal.” Recipes for using soy protein products in foods
are available from several publications–which are listed).
Address: Anderson Clayton Foods, W.L. Clayton Research
Center, 3333 Central Expressway, Richardson, Texas 75080.
192. Glicksman, Martin. 1975. Carbohydrates for fabricated
foods. In: G.E. Inglett, ed. 1975. Fabricated Foods. Westport,
CT: AVI Publishing Co. vii + 222 p. See p. 68-88. Chap. 8.
[38 ref]
• Summary: Contents: Role of carbohydrates: Functional
properties of hydrocolloids. Meat analogs: Fiber spinning
(basic spinning processes, alginate fibers, puffed spun
fibers, simulated spun fiber formation), extrusion (basic
process, jet-cooking extrusion, high-moisture extrusions,
hydroxypropylcellulose thermoforming, chewy gel
formation, soft moist [intermediate moisture] foods). Dairy
analogs: Types of dairy analogs, whipped toppings, coffee
whiteners, imitation cheese, sour cream. Novel fabricated

foods.
Table 8.1 lists types of fabricated foods: “Meat analogs
(texturized protein foods). Dairy analogs (formulated nondairy products). Soft moist (intermediate moisture foods).
Novelty foods (imitation caviar, French-fried molded onion
rings, etc.). Low calorie foods. Special-purpose dietary foods
(low cholesterol, low sodium, low fat, sugar-free, etc.).
Convenience foods (snack packs, TV dinners, etc.). Baby
foods. Geriatric foods. Snack foods.”
Note: This is the earliest English-language document
seen (Oct. 2013) that uses the term “imitation cheese” to
refer to a Western-style soy cheese. Address: General Foods
Corp., Corporate Research Dep., White Plains, New York.
193. Smith, Oak B. 1975. Textures by extrusion processing.
In: G.E. Inglett, ed. 1975. Fabricated Foods. Westport, CT:
AVI Publishing Co. vii + 222 p. See p. 89-108. Chap. 9. [15
ref]
• Summary: Contents: Introduction. Methodology of
high-temperature, short-time extrusion-cookers. Capacity
of extrusion-cookers. Advantages of extrusion-cooking.
Disadvantages of extrusion-cooking. Control of process
variables to effect textural properties. Texturing of extrusioncooked products. Flatulence in fabricated plant protein
foods. Experimental determination of textural requirements.
Address: President, Wenger International, Inc., 1807 Federal
Reserve Bank Building, Kansas City, Missouri.
194. ADM. 1975? The meat that never moved a muscle.
Introduction to textured vegetable proteins (TVP). Decatur,
Illinois: Archer Daniels Midland Co. 21 p. Undated.
• Summary: Contents: Introduction. Helpful hints with TVP.
Recipe cards (pages 2-21, many including “lowest priced
ground beef”).
“Introduction: TVP has been used commercially for
several years now by food processors and institutions such
as hospitals, orphanages and schools. However, it has not
been readily available to housewives except in the form of
imitation bacon bits.
“TVP is a meat-like product made from soy beans. It
is designed to be used with other meats or by itself. Briefly,
here’s how it’s made: the hulls are removed from the soy
bean, then the oil, and what’s left is ground into flour. The
flour is then put through a giant machine called an extruder
where great heat and pressure force the flour out of the
machine through various sized holes, much like your home
food grinder. This causes the molecules to change, forming
chains instead of a random network. This is what gives the
product its fibrous, meat-like appearance.
“TVP is currently employed in numerous packaged,
canned, and frozen foods. And, many are still being
developed. Some pizzas and pizza rolls contain textured
protein; likewise, some canned products such as chili and
sloppy joes. Every product that does contain textured
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protein is clearly labeled as such. It is a good idea to get
into the habit of reading what the manufacturer includes as
‘ingredients’ on their label.
“I should mention one more item. Plain minced
textured protein is a handy item that I keep within reach at
cooking time. When using canned chicken soup, or beef
vegetable soup or other soups that may be skimpy in their
meat content, I add about ¼ cup of plain minced textured
protein and simmer about 15 minutes. This makes for a more
substantial serving and costs very little in time or money,
compared with using additional real meat. Needless to say,
protein consumption is thus increased.” Address: Decatur,
Illinois.
195. Product Name: Paustic Ahar.
Manufacturer’s Name: Soya Production and Research
Association (SPRA).
Manufacturer’s Address: 182 Civil Lines, Bareilly, UP
243 001, India.
Date of Introduction: 1975?
Ingredients: Corn (44%), full fat soy flour (40%), sugar
(15%), vitamin-mineral premix (1%).
How Stored: Shelf stable.
Nutrition: Per 100 gm.: Protein 22 gm, carbohydrate 61.1
gm, fat 9 gm, minerals 4.8 gm.
New Product–Documentation: Dr. Surjan Singh. 1978.
“Potential of soy protein in improving Indian diet.” In:
International Soya Protein Conference, Proceedings,
Singapore. p. 71. “4. Paustic Ahar is a sweetened ready to
eat food made by extruding a mixture containing corn and
full fat soy flour... It is particularly suited for ever expanding
institutional feeding programs.”
Interview with Bob Nave of SPRA. 1982. Nov. 25. This
product was introduced sometime between 1973 and 1975. It
is not presently on the market.
196. Product Name: Nutri Ahar [Granules, or Powder].
Manufacturer’s Name: Soya Production and Research
Association (SPRA).
Manufacturer’s Address: 182 Civil Lines, Bareilly, UP
243 001, India.
Date of Introduction: 1975?
Ingredients: Soybeans.
How Stored: Shelf stable.
Nutrition: Per 100 gm.: Protein 40 gm, fat 20 gm, minerals
6.5 gm.
New Product–Documentation: Dr. Surjan Singh. 1978.
“Potential of soy protein in improving Indian diet.” In:
International Soya Protein Conference, Proceedings,
Singapore. p. 71. “5. Nutri Ahar, an extruded product made
from cooked soybeans, is available in granular and powder
form. It is particularly suited for ever expanding institutional
feeding programs.”
Interview with Bob Nave of SPRA. 1982. Nov. 25. This

product was introduced sometime between 1973 and 1975. It
is not presently on the market.
197. Quarterly Report of the Department of Agricultural
Engineering and Food Science and Nutrition of Colorado
State University. 1976. Evaluation of simple cooker extruders
and nutritional analysis for food production in the LDC’s
[less developed countries]. Jan. 31. *
198. Product Name: [Bienestarina {or Bienstarina}].
Foreign Name: Bienestarina.
Manufacturer’s Name: Colombian Food and Nutrition
Plan.
Manufacturer’s Address: Colombia.
Date of Introduction: 1976 January.
How Stored: Shelf stable.
New Product–Documentation: P.R. Crowley. 1976. LEC
Report No. 1. p. 10. (D.E. Wilson, ed. Low-Cost Extrusion
Cookers. Colorado State Univ.). “Beginning last January
[1976], Colombia started manufacturing a locally formulated
blended food, Bienstarina, in three mixing plants having
a total capacity of about 20,000 tons per year. In addition,
plans are now being prepared for a multi-million dollar plant
which is to produce 30,000 tons per year of pre-cooked
blended foods. When this plant goes into operation in 1978
it is expected that about 10,000 tons of Bienstarina will be
produced for use in direct distribution programs, and most of
the rest is to be sold through retail stores as a part of the food
coupon program.”
Aguilera and Lusas. 1981. Journal of the American Oil
Chemists’ Society. March. p. 519. “The Colombian Food
and Nutrition Plan has used several products which contain
soya, including Bienestarina, for which production was 5,000
tons in 1975. Currently, two companies supply vegetable
mixtures containing 20-25% soya flour for this program.
As of November 1979, approximately 3,500 metric tons per
year were being distributed under a government-subsidized
program using coupons which discounted 60% of the price
(T.Z. deBuckle, personal communication).”
199. deMan, J.M. 1976. Texture-structure relationships in
new protein foods. Cereal Foods World 21(1):10-13. Jan. [4
ref]
• Summary: Contents: Introduction. Spun fibers. Extruded
products. Additional techniques (kori-tofu). Water sorption
characteristics. Textural characteristics.
Photos show: (1) Scanning electron microscopy of spun
soy fibers at six magnifications. (2) John M. deMan, with a
brief biography. (3) Scanning electron microscopy of TVP.
(4) Scanning electron microscopy of kori-tofu. (3) Scanning
electron microscopy of structured soy protein concentrate.
Address: Dep. of Food Science, Univ. of Guelph, Guelph,
ONT, Canada.
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200. Gallimore, William W. 1976. Market potential for soy
protein products. USDA Farmer Cooperative Service. FCS
Research Report No. 33. p. 46-52. Jan. Edible Soy Protein:
Operational Aspects of Producing and Marketing. [3 ref]
• Summary: See also next page. Contents: Introduction.
Soy proteins as meat substitutes: Institutional markets, mass
consumer markets. Soy proteins as dairy substitutes. Soy
proteins in baked goods. Soy proteins in foreign feeding
programs.
Tables: (21) Estimated U.S. manufacture of soy
products, 1967, 1970 and 1973 (in million pounds). Note that
not all of the flour and grits are food use
Soy flour and grits 305-371, 500-600, 575
Soy protein concentrates 17-30, 35, 50
Soy protein isolates 22-35, 20-25, 20-25
Textured items (extruded and spun) -, 30, 100
(22) Production of edible soy flour, 1973/74 crop year
deliveries; divided into edible, industrial, and total.
A bar graph shows market shares for hamburger, lean
ground beef, and soy-ground beef blends, May 1973 to
March 1974, at three grocery stores. Address: Economic
Research Service, USDA, Washington, DC.
201. Mustakas, G.C.; Sohns, V.E. 1976. Soy processes,
equipment, capital, and processing costs. USDA Farmer
Cooperative Service. FCS Research Report No. 33. p. 18-33.
Jan. Edible Soy Protein: Operational Aspects of Producing
and Marketing. Revised 1979. Cereal Foods World.
24(8):320-25. Aug. Babatunde 1979. [4 ref]
• Summary: Contents: Introduction. Production of full-fat
soy flour by extrusion cooking. Production of defatted soy
flour and grits: Pretreatment, extraction, desolventizing,
vapor scrubbing, estimated cost. Soy protein concentrate:
Estimated costs of production. Protein isolate: Advantages
of protein isolation, solubilization of protein from the meal
and isolation, factors affecting the extraction and isolation
of protein from meal, precipitation of the extracted protein,
soybean whey, washing of protein curd, dewatering and
drying proteins, yield and quality of protein isolate. Alfa-

Laval process procedure: Generalities, separation equipment,
tanks, pumps, pipes, and fittings, CIP [clean-in-place], spraydryer for ISP [isolated soy protein], dryer for byproduct,
processing stages, process design and possibilities of
development, estimated costs. Extrusion-expanded products–
textured soy proteins: Estimated costs.
Tables: (11) Estimated processing costs per ton for
producing full-fat soy flour by extrusion cooking of dehulled
soybeans, 1974. (12) Cost of producing neutralized soybean
protein concentrate (68 to 70% protein) from defatted
soybean flour (52% protein). (13) Fixed capital investment
for a plant producing 7,500 tons a year (30 tons/day) of soy
protein concentrate from defatted soybean flour. (14) Cost
of producing isolated soy protein (92 to 93% protein) from
defatted soybean flour (52% protein). (15) Fixed capital
investment for a plant producing 5,000 tons a year (20 tons/
day) of isolated soy protein from defatted soybean flour.
(16) Cost of producing textured soy protein (TSP, 20 lb/
cubic foot) by extrusion cooking of defatted soy flour (Plant
capacity: 12,000 tons/year or 48 tons/day. Assumes plant is
run 24 hours/day, 250 days/year).
Figures: (6) Extruder screw, standard configuration.
(7) Flowchart–Continuous extrusion process for the
production of full-fat soy flour. (8) Equipment layout for
preconditioning, extruding, cooling, and drying steps. (9)
Flowchart for soybean dehulling installation. (10) Diagram
of continuous solvent extraction plant. (11) Flowsheet [flow
sheet] for soy protein concentrate production. (12) Flowsheet
for isolated soy protein production (ISP). (13) Flowsheet for
the production of textured soy protein. Address: Northern
Regional Research Lab., Peoria, Illinois.
202. Smith, Oak B. 1976. Why extrusion cooking? Cereal
Foods World 21(1):4-6, 8. [4 ref]
• Summary: Contents: Introduction. Methodology of
extrusion cooking. The texturing of extrusion cooked
products. Why use extrusion cooking?
A portrait photo shows Oak B. Smith, with a brief bio:
He “graduated from the Univ. of Nebraska in 1940 with
a degree in agricultural economics. Following World War
II, Smith joined Wenger Manufacturing as Manager of the
Export Division. He later served as General Sales Manager
and Director of Market Research for Wenger, before
assuming his present position in 1958. Smith has written
on most technical and economic aspects of the relatively
new technology of extrusion cooking, which encompasses
a wide range of food products.” Address: President, Wenger
International, Inc., Kansas City, Missouri.
203. Product Name: [Unico {Soy Protein Concentrate},
and Dubit {Textured Soy Protein Concentrate; Renamed
Unibit in Jan. 1976}].
Foreign Name: Unico, Dubit, Unibit.
Manufacturer’s Name: Unimills B.V. Renamed Loders
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Croklaan B.V. in 1986. Subsidiary of Unilever.
Manufacturer’s Address: Lindtsedijk 8, 3336 LE
Zwijndrecht, Netherlands.
Date of Introduction: 1976 January.
Wt/Vol., Packaging, Price: 25 kg valve bags and in bulk.
New Product–Documentation: Soya Bluebook. 1980. p.
54 (concentrates), p. 55 (textured soy proteins, extruded–
apparently textured concentrates). Note: No brand name is
given for this product. This company is owned by Unilever.
The address, apparently incorrect, is given as Lindtsedijk
8, Box 18, NL 3330 Zwijndrecht. Soya Bluebook 1981, p.
64 (soy protein concentrates; no brand names are given).
Address is now Lindtsedijk 8, 3336 LE Zwijndrecht; 1987.
p. 72. Unimills B.V., affiliate of Unilever N.V. of Rotterdam,
makes Unico and Soycomil Soy Protein Concentrates, at
Zwijndrecht. They contain 60.5% protein on a dry basis and
come in a variety of particle sizes.
Talk with Torben Svejgard of Aarhus in Denmark. 1990.
July 20.
Letter (fax) from Aat Visser of Loders Croklaan. 1990.
Aug. 6 and Aug. 27. “Unico was introduced in Jan. 1976.
Unico is also available as a textured soya concentrate,
named Unibit, introduced in Jan. 1976 as Dubit.” Says the

original address was Lindtsedijk 8, 3336 LE Zwijndrecht,
Netherlands (which differs from Soya Bluebook listing). The
concentrates and flour are available in various particle sizes
and degrees of functionality in 25 kg valve bags and in bulk.
The current address is: Lindtsedijk 8, 3336 AA Zwijndrecht,
Netherlands. Or P.O. Box 18, 3330 AA Zwijndrecht.
Product brochure (undated) for Unibit sent by Aat
Visser. 1990. Aug. 6. Unibit is a textured soya protein
concentrate, with improved flavor, sold in two types: S102
(natural) and S202 (caramel). Each contains 68% protein and
1% fat. It has 5 advantages over textured soya flour: Higher
protein content (70% vs. 52%), a more bland taste with little
or no soya off flavors, does not cause the flatulence problems
associated with textured soy flour, because of the bland taste
and absence of flatulence, it can be applied at high levels in
good quality meat products, and though it is more expensive
than textured soy flour it offers greater savings in its ability
to replace more meat. Uses: Cooked sausages, minced
meat products (such as beef burgers), pâté and spreads,
sauces (Bolognaise and curry ragout), vegetarian products
(moussaka filling, vegetable burger mix). Product brochure
(undated, full color, 8 pages) for Unico sent by Aat Visser.
1990. Aug. 6. Unico is a soya protein concentrate. Types
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include Unico 75, 600, 850, and 850/180.
Note: This is the earliest Dutch-language document seen
(Nov. 2014) that mentions a meatless burger–beef burgers.
204. USDA Farmer Cooperative Service. FCS Research
Report. 1976. Edible soy protein: Operational aspects of
producing and marketing. No. 33. v + 82 p. Jan. Excerpted in
Soybean Digest. Nov. 1976. p. 20a-j. [60 ref]
• Summary: See next page. Contents: Highlights.
Introduction. Kinds of soy products. Product uses.
Production estimates and market outlets. Soy processes,
equipment, capital and processing costs. Current good
manufacturing practice. Market growth. Market potential for
soy protein products. Appendix–Companies producing and
distributing soy products.
The 8 chapters by various authors are each cited
separately. A lengthy appendix titled “Companies producing
and distributing soy products,” lists every known company
making such products (as of Sept. 1974), with the address
and the full name of each of the company’s textured
vegetable protein products that meet the requirements of
FNS Notice 219. (Note: FNS is USDA’s Food & Nutrition
Service). Distributors with their own brands and original
manufacturers are clearly distinguished.
Note: Dawson Mills is not mentioned in either of these
lists, however on p. 2 of the report is a full-page photo
with the caption: “Food scientist, Kris Olson, prepares test
samples in Dawson Mills test kitchen.” Pages 51-52 are
also devoted to photos of Dawson Mills. The caption on
p. 51 (2 photos) reads: “David Hammond, soy specialties
superintendent, studies soy specialty plant model used for
planning and construction of Dawson Mills plant, below.”
The caption on p. 52 (6 photos) reads: “Owen Oelsen,
bacteriologist, runs a test in the Dawson Mills laboratory,
while chemist Nancy Boese performs protein testing. Owen
Oelsen works with fiber analysis equipment. Chemists Steve
Owen and Tim Maus are engaged in product development
experiments. Pilot size extruder located in laboratory.”
Both the table and the bar chart are taken from the
summary in Soybean Digest since they are easier to read.
Address: USA.
205. Wolf, W.J. 1976. Kinds of soy products. USDA Farmer
Cooperative Service. FCS Research Report No. 33. p. 3-11.
Jan. Edible Soy Protein: Operational Aspects of Producing
and Marketing. [26 ref]
• Summary: See page after next. Contents: Introduction.
Effect of moist heat on soybean proteins. Flours and
grits: Full-fat flours and grits, defatted products. Protein
concentrates. Protein isolates. Textured soybean protein
products: Extruded soy flours, spun protein isolates. Tables:
(0) Soy flours and grits, by particle and mesh size (U.S.
standard screen). Coarse grits must pass through a 10-20
mesh screen, medium grits through a 20-50 mesh screen, and

fine grits through a 50-80 mesh screen. Soy flours must pass
through a 100 mesh screen or finer.
(1) Soy flour standards. For full-fat soy flour, low-fat
soy flour, and defatted soy flour–on a moisture-free basis.
For each gives the minimum allowable protein (nitrogen x
6.25 or x 5.7), fat (ether extract), fiber, moisture (8.0% max),
and ash.
(2) Proximate analysis of soy flours and grits. (3)
Proximate analysis of soy protein concentrates. Alcohol
leach, acid leach, moist-heat, water leach. (4) Proximate
analysis of four commercial soy protein isolates.
(5) Composition of spun protein isolate products (on a
moisture-free basis): Spun fiber 40%, protein binder 10%, fat
20%, flavors, colors and supplemental nutrients 30%.
“Protein concentrates: Concentrates are made from
defatted flours or grits by removing soluble sugars (sucrose,
raffinose, and stachyose), along with some ash and minor
constituents, as shown in figure 4. Sugars make up about
one-half of total carbohydrates of defatted flours; the other
half consists of indigestible polysaccharides that make up
the cell walls in soybeans. Sugars are removed by extracting
with: (1) aqueous alcohol (Mustakas and others, 1962);
(2) dilute aqueous acid (Sair, 1959); or (3) water, after first
insolubilizing the proteins by moist heating (McAnelly,
1964). All these processes are patented, although the alcohol
extraction process patent is assigned to the U.S. Government
(Mustakas and Griffin, 1966) and is available for licensing
on a nonexclusive, royalty-free basis. In all three extraction
processes, proteins and polysaccharides remain insoluble and
are recovered in the final product.”
Protein isolates: Isolates are the most refined form of
soybean proteins available commercially. By definition, they
must contain a minimum of 90 percent protein (N X 6.25)
but often analyze 95 percent or better. Like concentrates,
isolates are made from defatted flakes or flours, but the
starting material must have a high NSI [nitrogen solubility
index] or PDI value to ensure economical yields of protein.
The isolation process is summarized in figure 5. Defatted
flakes are extracted with water plus sufficient alkali to adjust
the pH to 7 to 9. Spent flakes, which contain the waterinsoluble polysaccharides plus some residual protein, are
then separated by filtration or centrifugation. The clarified
extract, containing most of the proteins plus sugars, is
acidified to about pH 4.5. This step adjusts the proteins to
their isoelectric point and causes them to coagulate so that
they can be separated by centrifugation or filtration. The
supernatant or filtrate (also referred to as soybean whey)
contains sugars, ash, and minor constituents. Next, the
protein curd is washed, slurried in water, and spray-dried
to give the isoelectric protein. More commonly, however,
the protein is neutralized with alkali and then spray-dried to
yield the sodium proteinate form.”
“Small amounts of protein isolates (estimated to be
less than a million pounds in 1967; Eley, 1968) are treated
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with the proteolytic enzyme pepsin to partially hydrolyze
the protein for use as a whipping agent in the confectionery
and bakery trades. These products are often referred to as
modified or enzyme-modified isolates.
“Textured Soybean Protein Products: Further processing
of the basic forms–flours and grits, concentrates, and
isolates–is now practiced to give soybean proteins a texture
that resembles specific types of meat; these items range from
extenders to be used with ground meats to complete meat
analogs. The textured protein products are of two general
categories: (1) extruded soy flours and (2) spun protein
isolates. However, this distinction is being blurred by new
products. One consists of a mixture of soy flour, protein
concentrate, and protein isolate, although soy flour is the
major ingredient. Another product contains soy protein
concentrate, spun soy isolate, and isolated soy protein
in order of decreasing proportions. U.S. patent literature
on textured products for 1960 to 1972 was summarized
by Gutcho (1973), and a detailed review of meat analogs
appeared recently (Horan, 1974B).”
“Extruded Soy Flours: Extruded flours are made by
mixing defatted soy flour with water plus flavors, colors,

and supplementary nutrients, if desired, and then passing
the mixture through a cooker-extruder. Elevated pressure
and temperature in the extruder convert the wet flour into a
plastic mass that is extruded through a die. The pressure and
temperature drop that occur on extrusion cause expansion
and a fibrous structure. The expanded product is then dried
to about 8 percent moisture. The extrusion process gives the
soy flour a chewy texture when it is hydrated. This is the
major type of textured product currently available, and about
a dozen companies now make these materials (see Table 8,
Production Estimates and Market Outlets). The process is
patented (Atkinson, 1970) and licensing is required.”
“Composition of textured soy flours is essentially
the same as that of defatted flours and grits–that is, about
50 percent protein. Flavors, colors, and supplements of
vitamins and minerals, when added, do not change overall
composition significantly. Advantages of textured soy flours
over spun protein isolates include: (1) ease of manufacture;
(2) low cost; and (3) long storage life. The bacterial count for
these products is low and under normal storage conditions
they can keep for at least a year. They are, however, limited
in their applications because they do not have the high
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degree of meat-like texture characteristic of the spun fiber
products.
“Spun Protein Isolates: The basic process for spinning
soy protein isolates into meat-like fibers was first described
in a patent issued to Boyer (1954). The basic patent has
expired but companies now engaged in this business hold
patents on improved versions of the original invention and
on methods for converting the fibers into meat analogs
(Hartman, 1967; Tombs, 1972; Westeen and Kuramoto,
1964).
“Spinning is a complex operation involving a highly
sophisticated technology and requires large capital
investments (Thulin and Kuramoto, 1967). Protein isolate
is dispersed in alkaline solution, which is then filtered and
forced through a spinnerette (a metal plate, usually platinum,
with up to 15,000 holes about 0.003 inch in diameter) into
an acid-salt bath that coagulates the streamlets of protein
solution as they emerge to form fibers. Bundles of fibers or
‘tows’ are then drawn from the coagulating bath with powerdriven rolls to stretch and toughen them. The stretched fibers
are then passed through a washing bath to remove the acidsalt coagulant, followed by immersion in a vat containing
a binder (such as egg albumin). After impregnating the tow
with binder, it is heated to set the binder and to cement the
fibers together. Next, fat, flavors, colors, and nutrients–such
as vitamins–can be added. After appropriate shaping, cutting,
and drying, a variety of analogs of ham, beef, chicken, and
seafood can be prepared.” Address: Northern Regional
Research Lab., Peoria, Illinois.
206. Wolf, W.J. 1976. Production estimates and market
outlets. USDA Farmer Cooperative Service. FCS Research
Report No. 33. p. 15-17. Jan. Edible Soy Protein:
Operational Aspects of Producing and Marketing. [6 ref]
• Summary: Contents: Introduction. Production estimates.
Market outlets. Table 9 gives the price per pound for various
soy protein products as of Feb. 1975, and the estimated
annual production in 1972 and 1973, as follows (Source:
Lockmiller, 1973 and 1975): Soy flour and grits, $0.09$0.15/lb, 352-500 million pounds in 1972 increasing to
450-600 million pounds in 1973. Soy protein concentrates,
$0.27-$0.35/lb, 40-50 million pounds in 1972 increasing
to 55 million pounds in 1973. Soy protein isolates, $0.58$0.64/lb, 35-40 million pounds in 1972 increasing to 50
million pounds in 1973. Textured soy protein products:
Extruded flours, $0.19-$0.20/lb. Spun isolates $0.50 and up.
Production of both combined: 35-40 million pounds in 1972
increasing to 110 million pounds in 1973. Address: Northern
Regional Research Lab., Peoria, Illinois.
207. Flier, Ronald J. Assignor to Ralston Purina Company,
Inc. (St. Louis, Missouri). 1976. Protein product and method
for forming same. U.S. Patent 3,940,495. Feb. 24. 10 p.
Application filed 17 Jan. 1973. [5 ref]

• Summary: “Related U.S. Application Data: Continuation
of Serial Number 600,471, Dec. 9, 1966, abandoned, which
is a continuation-in-part of Serial Number 381,853, July 10,
1964, abandoned.”
“Abstract: A method of producing an expanded product
which resembles meat, directly from soybean meal itself,
including the steps of utilizing soybean meal that has
substantially all the fat removed to an amount of about 5%
or less, and preferably 2% or less, moistening the soybean
meal such as mixing the soybean meal with water to obtain
a moisture content of about 20%-40% by weight, controlling
the pH within the range of 5 to 12, preferably 6 to 9,
preferably adding an edible pH altering electrolyte while
maintaining the controlled pH, and then simultaneously,
mechanically working, heating above 212ºF, and pressurizing
the moistened soybean meal in an extruder chamber
sufficiently to cause continuous conversion of the meal to
a flowable substance, and forcing the substance through
and out of restricted orifice means to expand it into a lattice
network structure having resilience, body strength, and
appearance approaching that of meat. 52 claims, 1 drawing
figure.”
Note 1. “Abandoned” means that the patent examiner
probably gave the inventor a hard time on the patent
application so that the inventor abandoned all or part of it.
Note 2. At the time this patent was issued, there was
another rather similar U.S. patent (No. 3,488,770) that had
been issued to William Atkinson of ADM on 6 Jan. 1970.
The Atkinson patent, between 1970 and 1976, and played a
major role in making TVP a very widely used product in the
USA. However after the Flier patent was issued, a lawsuit
and trial determined that the Flier patent dominated the
Atkinson patent largely because it could be traced back to
1964. For more details, see the interview with Ed Meyer on
10 May 1993.
Note 3. On 6 Sept. 1989 the United States District
Court–Central District of Illinois ruled in a case of Ralston
Purina vs. A.E. Staley that patent No. 3,940,495 (the Flier
patent) “is held to be unenforceable by virtue of inequitable
conduct.” Address: Ladue, Missouri.
208. Wenger Manufacturing. 1976. The amazing Wenger
X-20 time machine produces tomorrow’s foods today (Ad).
Food Product Development 10(1):55. Feb.
• Summary: The X-20 ST/HT extrusion cooker is
small enough to be excellent for use in R&D, product
development, and test marketing. And it “offers complete
scale-up compatibility with the larger Wenger 75, 150, and
25 HP [horsepower] extruders with cooking capacities as
high as 20,000 lbs per hour on many medium density cereal/
protein blends.” A large photo shows the X-20. Address:
Plant and general offices: Sabetha, Kansas 66534. Phone:
913-284-2133.

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 92
209. Puski, Gabor; Konwinski, Arthur H. Assignors to
Central Soya Company, Inc. (Fort Wayne, Indiana). 1976.
Process of making a soy-based meat substitute. U.S. Patent
3,950,564. April 13. 7 p. Application filed 2 Aug. 1974. [1
ref]
• Summary: “A process for preparing a soy-based meat
substitute characterized by relatively flat, elongated,
generally longitudinally aligned fibrous masses having
the appearance of stacked platelets which simulate the
compactness, chewiness and texture of meat; achieved by
extrusion of a soy protein-containing source material at
higher moisture content and lower temperature (as contrasted
to prior art), minimizing expansion with reduction of
pressure in the extruder in a somewhat stepwise fashion
by modifying the extruder so as to allow more shearing
action and to allow space for alignment of fibrous masses.”
Address: 1. Hanover Park, Illinois; 2. Melrose Park, IL.
210. Julien, B. 1976. Slow growth seen for French textured
soy protein market. Foreign Agriculture (USDA Foreign
Agricultural Service). April 19. p. 6-7.
• Summary: A newly adopted Government regulation
controlling the use of vegetable protein may dampen import
increases. France’s initial introduction to textured soy
protein (TSP) was in 1968 when a small amount of extruded
soy protein was imported from the United States. Volume
the first year was about one-third of a ton. It gradually
climbed between 1,000 and 1,500 tons in 1973, but tumbled
to between 500 and 1,000 tons in 1974 and 1975. About
85% of the TSP shipped to France is utilized by the food
processing industry, especially in meat preparations. The
institutional food market buys most of the remaining 15%,
with somewhat less than 5 tons a year being sold at the retail
level, mostly in dietetic food stores. The institutional market
consists of school and university restaurants (32% of the
total), Government and company restaurants (27%), hospitals
(22%), army mess installations (5%), and miscellaneous
feeding units (14%). Address: Office of U.S. Agricultural
Attaché, Paris.
211. Kinsella, John E. 1976. Functional properties of proteins
in foods: A survey. CRC Critical Reviews in Food Science
and Nutrition 7(3):219-80. April. [495 ref]
• Summary: Contents: Introduction. Protein needs.
Functional properties of proteins. Organoleptic properties.
Binding. Fat absorption. Solubility. Water sorption.
Viscosity. Gelation. Dough formation. “Texturizability”:
Fiber spinning, extruded products. Surfactant properties:
Emulsifying properties, foaming properties. Protein structure
and functional properties. Denaturation and functionality.
Processing factors and functional properties. Functional
properties by modification: Hydrolysis, derivatization.
Conclusion. Acknowledgment. References. Address: Dep. of
Food Science, Cornell Univ., Ithaca, New York.

212. Aguilera, J.M.; Kosikowski, F.V. 1976. Soybean
extruded product: A response surface analysis. J. of Food
Science 41(3):647-51. May/June. [24 ref]
• Summary: “Response Surface Analysis (RSA) was used
to study the effect of three variables, process temperature
(120, 145 and 170ºC), feed moisture content (20, 30 and
40%) and screw speed (800, 900 and 1000 rpm) on extrudate
characteristics... Variation of screw speed permitted the
attainment of desired values of product characteristics when
moisture and temperature had to be fixed.” Address: Dep. of
Food Science, Cornell Univ., Ithaca, New York 14853.
213. Bachmann, Kurt. 1976. Feeding programs: A tool for
development in Costa Rica. LEC Report No. 1. p. 119-20.
D.E. Wilson, ed. Low-Cost Extrusion Cookers: International
Workshop Proceedings. (Fort Collins, CO: Dep. of Agric.
and Chemical Engineering, Colorado State Univ.).
• Summary: “History of CARE Feeding Programs in Costa
Rica:
“School Feeding: Since the mid-1950’s, CARE/Costa
Rica has been playing an important part in the development
of school feeding programs utilizing P.L. 480 commodities.
This resulted not only in building a solid base for ongoing,
mostly self-supported programs, but also in helping to
stimulate the local production of commodities like NFDM
and processed cheddar cheese, which were previously
unknown in Costa Rica.
“Preschool Feeding and Nutrition Centers: Programs for
feeding preschool children did not have the built-in facilities
for large-scale feeding-like school feeding programs–and
only reached a small number of children until 1966, when
CARE, in collaboration with the Ministry of Public Health,
the Ministry of Public Works, and local communities, entered
into a Nutrition Center Construction program. As a result, the
number of Nutrition Centers increased from 60 in 1966 to
320 in 1976; the number of recipients, from 3,500 to 21,000;
the number of nutritionists, from 2 to 9; and supervisors,
from 6 to 87 in the 10-year period.
“Equally or even more important has been the catalytic
effect of the program on community participation generating
other communal efforts in the fields of health, nutrition and
sanitation. Health care was added to the nutritional concerns,
and each new nutrition center being constructed today serves
also as a rural health clinic.
“Soybean Production and Processing:
“The Beginning Stage–1969: In line with its policy of
developing local resources, CARE/Costa Rica in 1969 began
its program of soybean planting and consumption. In spite of
previous efforts, no consensus had been reached concerning
the variety or varieties which were most suitable for Costa
Rica, nor was there any established model for soybean
processing and consumption. This program, with the help of
other agencies, achieved the following results by 1976:
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“1. A broad interest in the soybean was generated.
“2. New varieties were introduced.
“3. Planting was done mostly by small- and mediumsize farmers instead of by governmental agencies, as was
previously the case.
“4. Total acreage of planting had increased about tenfold
by 1976.
“5. Acceptable recipes were developed for home-cooked
soybeans, facilitating consumption without the utilization of
special processing equipment.
“6. Suitable areas for soybean production were
identified,
“7. The basis for more advanced techniques in the
production and processing of soybeans was established.
“The Brady Crop Cooker–1975: The next step was the
installation of the Brady Crop Cooker for experimental and
demonstration purposes prior to the production phase, which
hopefully will be partially financed by an AID Operational
Program Grant, with inputs by CARE and the local
government. The machine has already aroused a great deal
of interest, and an additional machine will be purchased by a
private party for commercial production.
“The AID Operational Program Grant: The major goals
of the OPG are as follows:
“1. To stimulate large-scale production, processing and
consumption of the soybean
“2. To demonstrate the effectiveness of the low-cost
extrusion cooker in relation to more expensive extruder
cooking processes and machinery
“3. To provide inexpensive, high-protein soybean
mixtures like CSB to governmental child feeding programs
“4. To stimulate the processing and consumption of
enriched local products, such as sorghum, yucca, bananas,
rice and others
“Asignaciones Familiares (Family Assistance): In regard
to the strategy for nutrition of the national government,
a new program called “Asignaciones Familiares” was
developed to improve living conditions of the more needy
sector of the population, especially for those living in rural
areas. Special attention is being given to nutrition, and the
plan is to feed 500,000 children up to the age of 12 by March
1977, giving them two meals a day. The government looks at
this program not only as being directed toward malnourished
children (an INCAP study estimated that 54% of children 0
to 6 years of age suffer from some degree of malnutrition),
but also as being a vehicle for income redistribution for
families of children in the program. Except for a relatively
small number of serious cases of malnutrition, each child
will receive 30% of its protein requirements and 70% of its
caloric requirements through the program. These percentages
are in line with the results of studies carried out by Dr.
Leonardo Mata, of the University of Costa Rica and formerly
of INCAP, and by CARE. Dr. Mata also emphasizes the
importance of adequate sanitation in obtaining maximum

impact for feeding programs. He believes that Costa Rica,
through an effective rural health program which includes the
installation of pumps by organizations like CARE, has given
a good example of the interrelationship between sanitation
and nutrition.
“The LEC within the Context of Governmental
Planning: In order for the government to reach its goal of
500,000 children by March 1977, it is essential that the
machine be operational by that time and that it provides
2,600,000 pounds of CSB and other soy products or
mixtures for the remainder of the calendar year 1977. If
we add to this the approximately 4,000,000 pounds of P.L.
480 commodities tentatively approved by Washington
for preschool feeding in nutrition centers and canteens,
then the combined input will provide almost all of the
protein requirements and a substantial part of the caloric
requirements for about 200,000 school and preschool
children.
“With funds available to the government as part of the
“Asignaciones Familiares” (Family Assistance) program, it
should then be able to finance the feeding of the remaining
300,000 children for the calendar years 1977-1979, provided
all of the other inputs remain the same.
“One of CARE/Costa Rica’s main concerns will be to
keep in close contact with Colorado State University so that
they will be aware of any production problem we may face
in the extrusion process. We also need to be kept informed of
the results of other LEC projects as they relate to the Costa
Rica program.
“As we look back on CARE’s activities related to child
feeding during 20 years in Costa Rica, we would seem to be
justified in saying that the feeding programs have been a tool
for development.”
A photo shows a “Brady extruder ready for testing in
Costa Rica.” Address: CARE, San Jose, Costa Rica.
214. Becker, Kenneth W.; Tiernan, Eugene A. 1976. New
technology in oilseed proteins. J. of the American Oil
Chemists’ Society 53(6):327-31. June. [46 ref]
• Summary: Contents: Abstract. Introduction. Single cell
protein–an alternative. Leaf protein concentrate–second
alternative. Algae (incl. Chlorella)–third alternative.
Improvements in known technology. Emerging oilseed
technologies. Development of alcohol and solvent wash
processes (NRRL, including an excellent chronology).
Oilseeds cleaning and dehulling. Texturized vegetable
proteins (Wenger UniTex, British patent specification
1,325,110). Steam texturization (General Mills’ process).
New rapeseed technology. Small portrait photos show K.W.
Becker and E.A. Tiernan.
Tables show: (1) Alfalfa LPC advantages. (2) A
chronology of the development of alcohol and solvent
extraction and wash of soy proteins in the U.S. (1940s
to 1975; each entry has the source cited). (3) Hydrated
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extrudates–characteristics, British Patent No. 1,325,110. (4)
Products characteristics of steam texturization. (5) Typical
analysis of rapeseed protein concentrate (from Brassica
napus, winter type).
Figures show: (1-2) Flowcharts of two processes for
making alfalfa LPC. (3) Flow diagram of steam texturization
process (General Mills). Address: Arthur G. McKee & Co.,
10 South Riverside Plaza, Chicago, Illinois 60606.
215. Bleyer, Pedro. 1976. Food production applications
in Bolivia. LEC Report No. 1. p. 123-25. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: International Workshop
Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.).
• Summary: Discusses how the author, who is a specialist in
economics and poultry nutrition, came to produce Maisoy (a
70-30 corn-soy blend) in Santa Cruz, Bolivia, using a Brady
Crop Cooker. He was assisted by Dr. Ricardo Bressani of
INCAP in Guatemala, Dr. Hornstein and Mr. Crowley of the
USDA, and Drs. Judson Harper and Bogyo sent by USAID.
Thanks to their efficient cooperation, his company “is now in
production and has started to deliver Maisoy to the Bolivian
Health Ministry with the intent to substitute it gradually for
the international aid that has started to diminish...
“Soybean cultivation began in Bolivia in an intensive
form only two years ago. The level of production should
increase annually because of the demand for oil-producing
grains required by the industry...” Two photos show the
production of Maisoy using the Brady extruder. Address:
Maisoy, Santa Cruz, Bolivia.

then gives examples of foods that illustrate the potential of
extrusion cooking in less developed countries: 1. Textured
soy protein (sold in Colombia; one product is named
CARVE). 2. Blended foods (such as Bienstarina in Colombia
and Bal Ahar in India). 3. Snack foods (such as corn curls).
4. Enzyme inactivation. Address: Nutrition and Agribusiness
Group, USDA/ERS, Washington, DC.
218. De Mel, Beatrice V. 1976. Sri Lanka nutrition
intervention projects using extruded products. LEC Report
No. 1. p. 105-11. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: International Workshop Proceedings. (Fort Collins,
CO: Dep. of Agric. and Chemical Engineering, Colorado
State Univ.).
• Summary: See also next page. “The food and nutrition
situation confronting Sri Lanka today is in many respects
similar in nature, though not in magnitude, to those
confronting many developing countries of the world. The
three major factors that generally determine the nutritional
profile of any country are population growth, food
production and the distribution of food. The population of
Sri Lanka, which stood at 5.5 million in 1935, rose to 14.1
million in 1975, and according to current projections, Sri
Lanka’s population, even allowing for the most optimistic
estimates of the impact of family planning programs, will
reach 21.9 million in the year 2000 (Fig. 1).”
A graph shows that Sri Lanka’s population is projected
to grow rapidly.
“The age structure of Sri Lanka’s population is also
unfavorable from the nutritional and economical standpoints
due to a high dependency ratio. Children below 14 years

216. Bressani, Ricardo. 1976. Exploration of the potential
for low-cost extrusion cookers in Latin America. LEC Report
No. 1. p. 75-80. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: International Workshop Proceedings. (Fort Collins,
CO: Dep. of Agric. and Chemical Engineering, Colorado
State Univ.). [1 ref]
• Summary: “INCAP has been active since 1954 in the
development of high-protein foods for human consumption...
One such formulation, INCAP Vegetable Mixture 9 known
as INCAPARINA, has been in the Guatemalan market
since 1959, with sales reaching 5 million pounds per year in
1975.” INCAP is now using a Brady Crop Cooker on loan
from USDA through CARE. Address: Div. of Agricultural
and Food Sciences, Instituto de Nutricion de Centroamerica
y Panama (INCAP), Guatemala City, Guatemala.
217. Crowley, Paul R. 1976. Extrusion cooking as a
utilizable technology to produce nutritious foods. LEC
Report No. 1. p. 9-11. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: International Workshop Proceedings. (Fort Collins,
CO: Dep. of Agric. and Chemical Engineering, Colorado
State Univ.).
• Summary: Starts with an introduction to extrusion cooking
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Figure 5 shows Thriposha production from 1973 to
1976.
Figure 6 shows Thriposha geographical distribution.
Figure 7 shows infant mortality in Sri Lanka.
The last figure shows the Thriposha package.
Note: This is the earliest document seen (Oct. 2020)
that mentions Thriposha. Address: Medical Research Inst.,
Ministry of Health, Colombo, Sri Lanka.

constitute 39% of the total population, of which 15% are
under 5 years and 3% under 1 year. It would seem unlikely
that the situation will be materially different by the turn of
this century (Fig. 2).”
“The increase of world food production over the last
15 years, especially of rice and wheat, has brought about an
increase in Sri Lanka’s intake of about 75 grams of cereals
per head per day–equivalent to 256 calories and 6 grams of
protein (Fig. 3).”

219. Hanson, Leroy J. 1976. Manufacturer’s experiences
with LEC’s: The Insta-Pro Extruder. LEC Report No. 1.
p. 31-33. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
International Workshop Proceedings. (Fort Collins, CO: Dep.
of Agric. and Chemical Engineering, Colorado State Univ.).
• Summary: See next page. “Today, I would like to explain
what led to the development of the Insta-Pro Extruder and
also, review far you the development of the soybean.
“Originally, soybeans were raised in the United States
and around the world for their oil content. Soybeans were
brought to the United States as ballast for ships and were
grown as a legume for hay. During World War II, the price
of fat became very high and we started extracting oil from
the soybeans. Thus, for approximately the past 20 years, the
soybean was raised primarily for its oil content.
“However, during the 30-year period from the early
1940’s, the price of oil fluctuated from 40 to 50 cents down
to a low of 7 cents per pound. When oil is low in price,
the meal or protein fraction of the soybean must carry the
major portion of the soybean cost. In the late 1960’s, the
farmer was raising soybeans, selling them to a processor
who removed the oil and then buying back the meal with the
oil removed for more than he originally received for them.
Transportation costs have also become a more significant
cost, in addition to shrink.
In 1961, Triple “F”, Inc. decided to do something about
what appeared to be an inequity to the farmer. We thought
about it, watched the oil price, and developed supplemental
products to use with high-energy soybeans, but it wasn’t
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extruded soybeans are fed with the whole corn plant. This
work is in its infancy, but it indicates that when whole
soybeans are fed with corn silage, the response is greater
than the apparent energy contribution of the ration. This is
very important from an economic standpoint for livestock
production. Phospholipids are also important for human
nutrition, because they have to do with uptake of fat in the
intestinal tract and are contained in all living cells.”
Figure 1 shows an Insta-Pro Extruder. Address: Triple
“F” Feeds, Des Moines, Iowa.

until 1964 that work started with the infrared process, now
called the dry roasting process.
“Dry roasting involves a process where beans are
roasted whole with no mechanical processing such as
grinding. We worked with that process for five years on the
premise that if you ground the soybean it would turn rancid.
Later, it was found that if the oil cells are ruptured they
release a phospholipid known as lecithin, which acts as a
natural antioxidant and keeps the bean from turning rancid.
“In 1969, Mr. Wayne Fox, President of Triple “F”,
thought of the idea of dry extrusion, and we built an extruder
for soybeans and began selling a commercial soybean
extruder in the fall. The soybeans did not turn rancid because
in the extrusion process enough lecithin was released from
the oil to keep that from happening.
“The reason that high-energy soybeans are so good for
livestock is that the oil is used for energy, thus improving
the animals’ efficiency significantly, usually about 10%. Not
only do whole soybeans contain 38% protein, but they also
contain 18-20% oil. The lecithin is present in the oil fraction
at approximately 4% of the oil.
“Recent work at the University of Georgia by Dr. M.E.
McCullough has shown a synergistic effect when whole

220. Harper, Judson M. 1976. Goals and activities of the
Colorado State University LEC Program. LEC Report No.
1. p. 19-27. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
International Workshop Proceedings. (Fort Collins, CO: Dep.
of Agric. and Chemical Engineering, Colorado State Univ.).
[5 ref]
• Summary: “Introduction: Extrusion processing has been
discussed for a number of years as a technology which has
significant capability in processing foods to meet the food
and nutritional needs of the world’s poorest people living in
developing countries.
“Interestingly, with all of this rhetoric concerning the
extrusion process, the literature and other standard sources
of information are almost universally devoid of good
information about it. Consequently, this may be a good
and just reason why we at Colorado State University have
undertaken the activity of looking into, particularly, low-cost
extrusion cookers and their role in the feeding of the world’s
poor.
“Smith (1969) summarized the advantages of using an
extruder to precook mixtures of cereal with legumes or oil
seeds. They were:
“1. Thermal deactivation of heat-liable growth
inhibitions in legumes or oil seeds.
“2. Gelatinization of cereals to improve digestibility and
acceptability, and to reduce cooking time.
“3. Destruction of bacteria and insects to insure a
sanitary product.
“4. Shelf-stable products without refrigeration because
of their low moisture content.
“5. Control and variation of product characteristics to
improve their acceptability and marketing.” Address: Dep. of
Agricultural Engineering, Colorado State Univ., Fort Collins,
Colorado.
221. Jackson, Justin R. 1976. Food production applications
in Sri Lanka. LEC Report No. 1. p. 101-11. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: International Workshop
Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.).
• Summary: “When the Thriposha Program started in Sri
Lanka we knew that the odds of success were against us.
There have been few successes and many past failures in
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developing, producing and marketing high-protein, low-cost
infant cereal products. Nevertheless, we decided to approach
the problem on a pragmatic level.
“The Sri Lanka Ministry of Health and CARE with
the concurrence of USAID (the monitors of the overseas
distribution of P.L. 480 Title II commodities) decided to
begin with a medically selected recipient program where a
two week (750 gram) take-home ration would be distributed
without cost to the recipient through Health Clinics and
Estates. But unlike many take-home free distribution
programs in other countries, the recipients would be given a
product in an attractive plastic bag which would be packaged
at a central packaging operation and distributed island-wide
through the Ministry of Health’s Mother-Child clinics. This
contrasts with free distribution programs in some other
countries where the recipients are asked to bring their own
containers, and the commodity is literally dished out at the
center.
“The packaging of Thriposha is central to its success to
date. It provides value and dignity to the recipient and also
relieves the already overworked medical and clerical staff at
the clinics of the burden of having to measure and handle an
unpacked commodity.
“It was also decided to provide a name for the product
which would give it local identification. First the name
‘Babec’ was used. But when it was realized that ‘Babbec,’
which means baby in Singhala and Tamil, also has the
connotation of ‘being with child’ the name was dropped,
and a search began for another more suitable name. Finally,
the name ‘Thriposha’ was found acceptable to the national
languages and also conveyed the triple nutrient value of the
product.
“We feel that because we gave the product a local
identification–a name and a package printed in three
languages of the country–we increased its acceptance. In
fact, in less than two and one-half years we are distributing
a product which is known in 96% of the households and has
been used in 82% of the low-income homes on the Island
(1). Last month we produced and distributed the 10 millionth
packet.
Footnote 1: “Determined by the pre-market survey
conducted by Sevum Seva Market Research Service for the
Thriposha Program during November 1975 through February
1976.”
Eight photos show the Thriposha LEC plant in Sri
Lanka. Address: CARE, Colombo, Sri Lanka.
222. Jansen, G. Richard. 1976. Nutritional evaluation of
extruded products. LEC Report No. 1. p. 57-65. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: International Workshop
Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.). [13 ref]
• Summary: This paper begins: “Rationale of LEC Program:
A good place to start a discussion of the nutritional

evaluation of extruded products would be to restate the
rationale for a low-cost extrusion cooker (LEC) program.
Simply stated, it is to provide low-cost nutritious food using
relatively simple technology utilizing indigenous food crops,
and to introduce the resulting foods into a child or maternal
feeding program with the intent of achieving a nutritional
impact. The nutritional impact hoped for includes reducing
the mortality and morbidity, and increasing the growth and
well-being of children, especially those in the preschool
years.
“The potential payoff of feeding programs is a
nutritional one and therefore, nutritional evaluation becomes
a key factor against which the costs of various programs
are being judged. It goes without saying that the products
must be well-accepted by the target group to achieve any
kind of nutritional impact. This paper will, however, deal
only with strictly nutritional aspects. Nutrition is involved
at three levels in LEC programs as follow: (1) nutritional
specification of products, (2) nutritional evaluation
of products, and (3) nutritional evaluation of feeding
programs.”
Note: This is the earliest document seen (Oct. 2020) that
contains the phrase “low-cost extrusion cooker.” Address:
Dep. of Food Science and Nutrition, Colorado State Univ.,
Fort Collins, CO.
223. Lachmann, Alfred. 1976. The AID program to utilize
LEC’s in LDC’s. LEC Report No. 1. p. 13-17. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: International Workshop
Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.).
• Summary: An excellent early history. “As early as 1971
a search for low-cost extrusion equipment began. One of
the extruders selected for further study was the Brady Crop
Cooker Model No. 206, manufactured by Koehring Farm
Division...
“Later, in 1973, another low-cost extruder was located
which produced flour from full-fat soybeans for use in feed
formulations. It was the Insta-Pro extruder, Model 500,
manufactured by Triple ‘F’ Inc. Note: This is the earliest
document seen (July 2006) that mentions the “Insta-Pro”
extruder.
“As a consequence, experimental work was started to
test the capabilities of low-cost extruders for the manufacture
of human foods. Samples of experimentally extruded soy
flours were tested by Northern Regional Laboratories and
ADM for their physical and chemical characteristics and for
the destruction of anti-physiological factors. Kansas State
University evaluated the soy flours for their suitability as
protein fortifiers in the manufacture of bread and found them
to be suitable for this purpose...
“The first testing of a low-cost extrusion cooker outside
of the United States took place in India in 1973. In Calcutta
at the United Flour Mills, a CARE-purchased Brady Crop
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Cooker was installed and a test program was started to look
into production of foods for Asian CARE-sponsored feeding
programs.
“The first AID/USDA-sponsored testing program
was initiated in Guatemala. In Guatemala the machine to
be tested was loaned to CARE by USDA. CARE in turn
selected as its testing organization the Institute of Nutrition
of Central America and Panama (INCAP)...
“In 1974 it became clear that specific problems
encountered in utilizing low-cost extrusion cookers required
solutions, and that a systematic testing program to evaluate
and analyze capabilities of low-cost extrusion equipment
should be started. A research contract was signed between
Colorado State University and the USDA. The University’s
Agricultural Engineering Department was given the task of
determining the operational characteristics and capability of
cooker-extruders for the production of human foods...
“A year later, USDA signed a research agreement
with CSU extending its role in studying low-cost extrusion
cookers. In this agreement the Food Science and Nutrition
Department and the Agricultural Engineering Department
became involved in a new project. The general objectives
of this project were to assist selected developing countries
in their efforts to supplement or replace foods from
international donor agencies with commodities produced
locally, and to utilize food technology in related areas to
improve diets of their local population...
“Another testing program was initiated at EAIRO in
Nairobi, Kenya, where white maize, a special local millet,
rice and soybeans were cooked successfully. During the
testing program the cooker was utilized to produce enough
material of a corn-soy blend to initiate a study on the
acceptability of this product as a commercial weaning food
in Tanzania.
“A third machine will soon be installed at the Philippine
Women’s University...
“In Sri Lanka a cooker has been installed by CARE with
auxiliary equipment provided through CSU which performs
as a production unit. It is utilized for the cooking of dehulled
sorghum to which a small quantity of soybeans has been
added...
“In Costa Rica an electrically powered extrusion unit,
furnished by CARE, is located at the Pronutre plant and has
been used to demonstrate processing of whole soybeans and
corn-soy blends.
“In Indonesia, again with CARE’s initiative, the
performance of extrusion cookers will be studied at the
Institut Pertanian Bogor (IPB).” Address: Nutrition and
Agribusiness Group, USDA/ERS.
224. Meals for Millions Foundation. 1976. A case for hope
(Portfolio). Santa Monica, California. 4 inserts. 21 cm. [2
ref]
• Summary: See next page. The cover of this mini-brochure

is brown letters with a hairline orange border on beige. In
the lower left is the logo of a plant growing out of mounded
soil in a bowl which is half of a globe. Below that: “Selfhelp for a hungry world,” plus the organization name and
address in orange. Contents (printed on the portfolio): Why
hunger? Why help? What is Meals for Millions? What are
MFM’s objectives? Board of trustees. Regional offices. How
does Meals for Millions implement its objectives? Linking
past and present. Affiliations and memberships. For further
information (Mark M. Sterner).
The four small inserts, each a different height and color,
printed on both sides, are: (1) Nutrition education: Where
are you on the protein chain? (blue). (2) Research and
development: Textured vegetable protein foods (orange). (3)
Education and training: The International Institute of Protein
Food Technology (IIPFT) is a division of MFM. Photo
of man with Wenger Extruder (brown). (4) Technical and
material assistance. Photo of farmers in Ecuador admiring
their second crop of soybeans (yellow).
Note: Two versions of this little portfolio were issued.
The content and size of the two is identical, but the design
and use of colors is somewhat different. The 2nd one is
printed on brown paper. Concerning the cover: It is divided
vertically into two, the logo (on the lower left half) is brown
on orange, the name of the organization is printed in much
larger letters, vertically, beige on dark brown, on the right
half and the title is printed horizontally, on 4 lines, dark
brown on brown, on the left side. Address: 1800 Olympic
Boulevard, P.O. Box 1666, Santa Monica, California 90406.
Phone: (213) 829-5337.
225. Mosha, Aleck. 1976. Food product applications in
Tanzania. LEC Report No. 1. p. 127-29. D.E. Wilson, ed.
Low-Cost Extrusion Cookers: International Workshop
Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.). [5 ref]
• Summary: Malnutrition is a big problem in Tanzania,
especially among infants, children, and pregnant and
lactating women. Tanzania’s official policy of food selfsufficiency requires that domestically grown foods must be
used in the country’s developing weaning food program. In
1972 Tanzania’s leading food crops were bananas (1,205,743
tons), maize (880,886), cassava (792,850), sweet potatoes
(234,151), sorghum (190,882), and rice (paddy, 170,903).
Only 776 tons of soybeans were produced.
In the early 1960s, the enrichment of sembe (60%
locally extracted maize flour) as well as the fortification of
other local staple foods with high protein sources (such as
soy flour and groundnut flour) were advocated and limited
attempts were made. “Preliminary trials to feed maizesoy flour mixtures to adults and children in educational
institutions showed that 5% soy could be added undetected
to uji and ugali (local thin maize gruel, and thick maize
flour paste, respectively). Systematic high-protein product
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development was undertaken by the Ministry of Agriculture”
(including soy beans) in the late 1960s. Mixtures of maize
and sorghum flour containing up to 25% soy flour were
acceptable in child-feeding trials. “A village-level soy
processing project (in which the villagers used handoperated equipment for processing soybeans into full-fat
flour, soy milk and curd) was started. The products were
incorporated into local cereal staples, which were very well
accepted. The project is still in progress, but it has been

hampered by difficulties arising from the large labor input
required by the hand-operated equipment. The use of power
mills for decorticating and grinding the soybeans has been
recommended.” Address: Tanzania Food and Nutrition
Center, Dar es Salaam, Tanzania.
226. Mukhopadhyay, Sunit. 1976. Low-cost extrusion cooker
use in India. LEC Report No. 1. p. 85-91. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: International Workshop
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Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.). [6 ref]
• Summary: “India is the second most populous and seventh
largest country in the world.”
“Table I summarizes the overall nutrition programs in
the country.
“In most of the programs raw foods are supplied which
require cooking at the feeding centers. A few typical foods
are: soy-fortified bulgur, whole wheat, soy-fortified flour,
CSM, CSB, soy-fortified sorghum grits, milk powder, Bal
Ahar, etc. Only bread and biscuits are ready-to-eat foods, but
their shelf life is relatively poor. So there is need for bulk
production of ready-to-eat foods for institutional feeding in
order to insure safety, convenience and economy.”
Page 86: “But the interest in the use of extrusion cookers
is relatively new in India. During the past five or six years a
few extrusion cookers have been installed in different parts
of the country. In January 1976, a workshop on ‘Extruderbased Foods in India’ was organized by the Protein Foods
and Nutrition Development Association of India in order
to examine the relevance of extruder cookers in India, their
present status and potential applications.
“Textured vegetable protein is being produced and
marketed by Soya Products and Research Association,
Bareilly, Uttar Pradesh with the trade name ‘Nutri Nugget.’
Mysore Snack Foods, Bangalore, Karnataka is producing
‘Crunchier,’ a snack food. Also at ‘Amul’s’ factory, a Wenger
X-25 extruder-cooker-dryer was installed with UNICEF
assistance. With the participation of the Government of
Gujarat, Union Social Welfare Department, Food and
Nutrition Board (Government of India) and CARE, the
extrusion-cooked foods are being introduced in the Special
Nutrition and Midday Meal Programs for supplementary
feeding. A Manley extruder is operating at Delhi for
production of snack foods. Also, one extruder is known to
have been installed at Poona. Another extruder is already
under installation, with the assistance of UNICEF, at the
extruded food plant in Hyderabad, where the Government
of India, the Government of Andhra Pradesh and CARE are
also participating. The plant is capable of providing a readyto-eat snack to 200,000 beneficiaries. An Anderson extruder
cooker is being installed at Gaziabad with the UNICHEM
group.
“Yet the necessity for a low-cost extruder particularly
for developing countries is being felt because most of
the extruder plants require large capital investment,
sophisticated controls and skills, and large overheads and
indirect costs. In 1973, one low-cost extruder, the Brady
#206 Crop Cooker, was brought to Calcutta by CAREIndia with the consent of the Department of Food Ministry
of Agriculture, Government of India, to test its suitability
in preparing ready-to-eat nutritious foods for distribution
in feeding programs. The machine was developed by the
manufacturer mainly to produce heat-processed soybeans for

use as livestock ration. Previously, it had not been tried in
manufacturing snack or ready-to-eat foods. The machine was
installed at the factory premises of the United Flour Mills
Co. Ltd. and the United Cereal Products Ltd. in 1973. The
UFM-UCPL provided space, a motor, a mixer and unskilled
workers... Trials were conducted mostly under the technical
guidance of the author, who is the Technical Advisor to the
UCPL...” Address: Jadavpur Univ., Calcutta, India.
227. Nielsen, Erik. 1976. Whole seed processing by
extrusion cooking. J. of the American Oil Chemists’ Society
53(6, Part 1):305-09. June. *
228. Okorio, John F. 1976. Exploration of the potential for
low-cost extrusion cookers in East Africa. LEC Report No.
1. p. 81-84. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
International Workshop Proceedings. (Fort Collins, CO: Dep.
of Agric. and Chemical Engineering, Colorado State Univ.).
[6 ref]
• Summary: The East African Industrial Research
Organization (EAIRO in Nairobi, Kenya), with assistance
from USAID, is evaluating a Brady Crop Cooker (Extruder),
using ingredients such as maize, soya, sorghum, and sim
sim, to produce weaning foods, bread fortifiers and enriched
flours, and nutritious snacks with flavouring. Results of
these tests are given. The foods have been well accepted
in East Africa. Address: East African Industrial Research
Organization (EAIRO), Nairobi, Kenya.
229. Shaughnessy, Daniel E. 1976. Food for Peace Program:
Past, present, and future. LEC Report No. 1. p. 141-44. D.E.
Wilson, ed. Low-Cost Extrusion Cookers: International
Workshop Proceedings. (Fort Collins, CO: Dep. of Agric.
and Chemical Engineering, Colorado State Univ.).
• Summary: “The Past and Present:
“Footnote 1: The factual and background material
presented in this section represents a combination of
several documents prepared recently by the AID Office of
Food For Peace. In particular, a paper dealing with U.S.
Public Law 480 foods recently presented to the United
Nations Committee on Food Aid Policies in Rome by
Peggy Sheehan, Chief, Food For Peace Program Operations
Division, has been heavily drawn upon.
“Public Law 480, the Agricultural Trade Development
and Assistance Act of 1954, authorizes the United States
Government to finance long-term credit sales of U.S.
agricultural commodities to friendly countries that cannot
pay on normal commercial terms. It also authorizes donation
of commodities to feed underfed, undernourished, and
disaster-stricken populations of developing nations. The
overall P.L. 480 Program is generally referred to as Food For
Peace. In recent years, it has accounted for U.S. agricultural
exports valued at approximately $1 billion a year.
“The sales program is authorized by Title I of the Act.
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Sales of food and fiber are made through private trade
channels, generally from privately owned commodity stocks.
The Commodity Credit Corporation (CCC) of the United
States Department of Agriculture (USDA) finances the sales
and is reimbursed through appropriations.
“The donation program authorized under Title II of
the Act is administered by the Agency for International
Development (AID), with the Department of Agriculture
determining commodity availability and purchasing
the commodities for overseas shipment. Actual foreign
distribution is made by voluntary agencies (PVO’s),
international organizations, or foreign governments and is
monitored by AID.
“As originally enacted, P.L. 480 stated as its general
purpose ‘To increase consumption of United States
agricultural commodities in foreign countries, to improve
foreign relation of the United States, and for other purposes.’
The original law was not substantially changed until 1966.
During the first 12 years of the program, the period from
1955-1966, United States surplus stocks played a major role
in maintaining the balance between world food consumption
and world food production. It was in this period that the
U.S. food aid program reached its highest volume levels.
From 1955 to 1966 the total food aid program, i.e., donations
and concessional sales, averaged 14 million tons per year
with a peak of 18.8 million tons in 1962. Of this amount,
the donation program averaged about 2 million metric tons
per year, reaching the peak of 2.9 million tons in 1962. The
principal commodities shipped under the donation program
during this period were wheat, feed grains, rice, nonfat dry
milk (NFDM) and oil. Since these were surplus years in
the United States, the program served the dual purpose of
feeding the hungry while at the same time reducing surplus
commodities held in U.S. warehouses and grain elevators.
The quantity of food aid available for shipment under
P.L. 480 during this period was limited by a legislative
dollar ceiling of $1.9 billion for concessional sales and
$600 million for donations. During the early part of this
period, there was not a great deal of emphasis placed on the
development of fortified foods; nor was the development
potential of food aid fully recognized.
“In 1966 there were major shifts in P.L. 480 policy.
The commodities are now determined by the Secretary
of Agriculture to be ‘available’ if using them for food aid
purposes will not reduce the supply needed for domestic
consumption, carry-over and commercial export needs.
The 1966 Amendment added reference to self-help efforts
on the part of the recipient country. It is required, before
an agreement is made, that an evaluation be done of the
country’s attempt to achieve self-reliance, including its
efforts to meet food production and population growth
problems. Since 1967, agreements have included self-help
measures. The Congress also included a requirement in
the 1966 legislation that a progressive transition be made

from foreign currency sales to long-term credit sales. This
transition was completed at the end of 1971. In addition,
an amendment to Section 203 authorized the CCC ‘To pay,
with respect to commodities made available under Title II
of the Act, cost for packaging, enrichment, preservation,
fortification, processing, transportation, handling and other
incidental costs up to the time of their delivery free on board
vessels in the United States ports...”
“These changes in P.L. 480 legislation added a [new]
dimension to the Food For Peace Program. It enabled the
Food For Peace Office of AID and the U.S. Department of
Agriculture, in cooperation with food processors and trade
associations–such as The Miller Federation, The Wheat
Associates and Bulgur Associates–to develop low-cost
fortified foods specifically engineered to overcome serious
dietary deficiencies of recipients in developing countries.
“For several years prior to the change in the legislation,
there was a growing awareness of the need to provide more
nutritious foods through the donation program. In December
of 1961, the Secretary of Agriculture established the
‘Committee on Food Processing in Developing Countries.’
The members of the committee included several agencies
of the USDA and the AID Offices of Food For Peace and of
Nutrition. The committee’s function was to ‘consider specific
research and development in or for developing countries and
to recommend appropriate courses of action.’ It worked very
closely with United States private industry and international
organizations such as UNICEF and the Protein Advisory
Group (now the Protein-Calorie Advisory Group) of the
United Nations.
“Through the combined efforts of the United States
Government, private industry, universities, voluntary
agencies and the international community, the U.S. donation
program has evolved from a program which provided only
whole-grain cereals, nonfat dry milk and vegetable oils into
a program which, in the fiscal year 1975, provided almost 50
percent of its volume in the form of enriched, fortified and/or
blended foods.
“This change did not take place overnight. There have
been successes and false starts. In the early 1960’s numerous
studies and experiments were conducted to produce lowcost nutritious foods which would meet caloric, protein,
and vitamin-mineral requirements of the undernourished
and the malnourished. As a result of 15 years of research
and field testing, there are three blended foods and six
fortified foods currently available under the P.L. 480 Title
II Program. A blended food can be defined as a blend of
ingredients generally consisting of a cereal-based flour or
sweet whey, a protein-fortifying agent (such as soy flour
or NFDM), vitamins and minerals. In particular, the blends
have been engineered to meet the nutritional requirements
of the young child or pregnant and lactating women. The
blends have about 20% protein with a PER range of 2.1-2.4.
A fortified food is a cereal product to which either soy flour
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or soy grits has been added to increase the protein level of
the base cereal. The end product appears much the same as
the nonfortified cereal. The cooking properties and recipes
of the fortified cereal are usually the same as those of the
nonfortified version.
“In December 1975, the Foreign Assistance Act of 1961
was amended to include significant changes in the P.L. 480
legislation. The new foreign assistance act was renamed
the ‘International Development and Food Assistance Act
of 1975’ and amended certain sections of the Agricultural
and Trade Development Assistance Act of 1954 (P.L.
480). The new act makes specific reference to goals set by
the World Food Conference and amends P.L. 480 to read
‘Pursuant to the World Food Conference recommendation
that donor countries provide a total of 10 million tons of
food assistance to needy countries annually, the President is
urged to maintain a significant contribution to this goal and
to encourage other countries to maintain and increase their
contributions as well.’ Another amendment of particular
significance to the Title II Donation Program is the addition
of a minimum tonnage requirement giving priority to Title
II activities. The law reads ‘The minimum quantity of
agricultural commodities distributed under this Title (Title II
Donations) shall be 1,300,000 tons, of which the minimum
distributed through nonprofit voluntary agencies and the
World Food Program shall be one million tons in each
fiscal year, unless the President determines and reports to
the Congress, together with his reasons, that such quantity
cannot be used effectively to carry out the purposes of the
Title: provided that such minimum quantity shall not exceed
the total quantity of commodities determined to be available
under this act pursuant to Section 401, less the quantity of
commodities required to meet famine or other urgent or
extraordinary relief requirements.’ Additional amendments
to Title I require that 75% of all Title I resources go to
countries with an annual per capita income of $300 or less;
added a ‘15% loan forgiveness’ provision; and tightened
certain reporting requirements” (Continued). Address: Office
of Food for Peace, Agency for International Development,
Washington, DC.
230. Shaughnessy, Daniel E. 1976. Food for Peace Program:
Past, present, and future (Continued–Document part II).
LEC Report No. 1. p. 141-44. D.E. Wilson, ed. Low-Cost
Extrusion Cookers: International Workshop Proceedings.
(Fort Collins, CO: Dep. of Agric. and Chemical Engineering,
Colorado State Univ.).
• Summary: (Continued): The legislative minimum of 1.3
million tons annually will provide the Donation Program
of P.L. 480 with an assured availability of commodities.
The minimum requirement eliminates the uncertainty of
the quantity of food aid available to-the Donation Program
of P.L. 480. This provision should lead to more effective
program implementation, which in past years was disrupted

due to the lack of an assured availability. However, the law
does not specify types of commodities to be supplied, and
the program may still be faced with temporary shortages of
a specific commodity which will require substitutions where
feasible.
“Obviously, the United States will continue to explore
the use of new technology in order to improve current
commodities. In addition, research is underway to develop
new sources of calories and protein. New fortifying agents
and improved packaging are also under review.
“It is a continuing goal of United States food aid
donation activities to provide recipient countries with
commodities which are nutritious; which meet strict
specification standards; and which complement recipient
countries’ efforts to develop their own blended and fortified
foods. In this context, a brief review of P.L. 480 blended
food development may be in order.
“A forerunner of present day blended foods was
CEPLAPRO. This product was a cereal grain and plant
protein food designed specifically for the preschooler. It was
a combination of degermed cornmeal, wheat flour, nonfat dry
milk, processed soy grits, soy oil and a vitamin/mineral mix.
“CEPLAPRO was soon replaced by CSM Formula
#2. The original corn-soy-milk blend (CSM) consisted of
68% gelatinized cornmeal, 25% defatted soy flour, and 5%
NFDM enriched with 2% vitamins and minerals. The present
formulation consists of 59.2% precooked cornmeal, 17.5%
defatted soy flour, 15% NFDM, 5.5% soy oil, and 2.8%
vitamin and minerals. CSM contains 20% protein, and it has
a protein efficiency ratio of nearly equal to the 2.5 PER of
NFDM. CSM is almost completely precooked and can easily
be incorporated in the food of most countries. It can be added
to soups and gruels, unleavened bread, desserts, or, being
highly soluble in water, used as a beverage.
“Instant CSM, a fully precooked modification of CSM,
was developed primarily as a weaning food for use in childfeeding programs. It also extends the usefulness of CSM
to situations where cooking facilities are limited or nonexistent.
“Another blended food is wheat-soy blend (WSB).
WSB was introduced in 1969 and is popular in areas where
wheat products are already prominent in diets. WSB includes
73% wheat-based products (such as bulgur flour and wheatprotein concentrate), 20% defatted soy flour, 4% soy oil, and
2.6% vitamins and minerals. It has a 2.4 PER as compared
to 2.5 for casein and is more than 20% protein. WSB is
also precooked and can be used as a beverage, in soups and
gruels, or in bakery products such as cookies, snacks or
cakes.
“A recently developed nutritious food is the whey-soy
beverage mix developed through the efforts of AID, industry,
and, in particular, the USDA Nutrition and Agribusiness
Group. This is a product also designed for the preschooler. It
consists of 4l% sweet whey, 36% full-fat soy flour, 12% soy
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oil and 9% corn syrup solids. The nutritional value per 100
grams of commodity is 435 calories and 20 grams of protein,
with a PER of 2.1.
“In addition to the blended foods, there have been a
number of other foods especially engineered for the FFP
Program. For example, bulgur wheat is produced by boiling
whole-grain wheat, drying it, removing some of the outside
bran particles and cracking the kernel. Some might know
bulgur wheat as wheat pilaf. In Syria, Lebanon, Egypt,
Turkey and other Middle Eastern countries, bulgur has been
the mainstay of the diet for many centuries. Bulgur is even
referred to in the New Testament as “Arisah” and has been
known for many centuries as bulgor, bulgur and burghoe.
While regular (nonfortified) bulgur is very nutritious and
provides 354 calories and 11.2 grams of protein per 100
grams and has a PER of 1.0, the United States Government
sought to further enhance the product through enrichment.
The first attempt was with lysine fortification. This improved
the PER of the commodity, but production problems ensued
due to the limited supply of lysine. Soy-fortified bulgur
replaced the lysine-fortified version, and it provides 350
calories and 17.3 grams of protein per 100 grams, with a
PER of 2.3. In the Title II Donation Program soy-fortified
bulgur now ‘outsells’ regular bulgur by a ratio of 2 to 1. In
fiscal year 1975, 423 million pounds of soy-fortified bulgur
were shipped, as compared to 178 million pounds of regular
bulgur.
“Another newly developed fortified cereal is soyfortified sorghum grits (SFSG). The product was first
introduced in the sorghum-consuming area of Africa,
principally the Sahel. During the 1974 drought several
thousand tons of SFSG were distributed to the victims. The
product provides 359 calories and 16 grams of protein per
100 grams of product and has a PER of 2.3.
“Standard cereals such as wheat flour, cornmeal, and
rolled oats have also been fortified, and the donation program
now supplies soy-fortified flour (6% and 12%), soy-fortified
cornmeal and soy-fortified rolled oats.
“In every case where a new commodity has been
designed, developed and finally introduced into the Food For
Peace Program, very careful analysis and planning preceded
this introduction. For every new commodity added to the
program, hundreds may have been reviewed and determined
to be unacceptable. As noted earlier, the group responsible
for this review is the Processed Foods Committee of USDA.
Members of this committee include representatives from
USDA/ASCS, FAS, ARS, as well as from AID/FFP and
AID Office of Nutrition. Only after a commodity has passed
the preliminary evaluation of this committee is it tested in
the field. The committee attempts to certify (1) that there
is a need for that commodity to meet a specific program
objective; (2) that the cost factors are justified in terms of
delivered nutrition and product versatility; (3) that the supply
outlook for basic ingredients is good; (4) that the commodity

has an acceptable shelf-life; (5) that there are sufficient
potential suppliers ready to produce the product; and (6) that
the commodity is legally exportable under the provisions
of the P.L. 480 legislation. If this preliminary review of the
new product is positive, AID/FFP then asks USDA/ASCS
to buy small quantities for testing by program sponsors such
as CARE, CRS, and WFP. The tests are generally conducted
in ongoing projects in selected countries around the world.
The product is evaluated in terms of recipient acceptability,
shipment and storage qualities, and adaptability to local
conditions and taste patterns. In some cases, FFP specifies
that a particular product should be distributed to one
category only, such as maternal-child feeding programs, or in
other cases, FFP makes the product available to all program
types. If, at this stage of testing, the results are still positive,
FFP then asks that the commodity be added to the P.L. 480
availability list. After final approval by the Secretary of
Agriculture, the commodity is available for worldwide use.
“The U.S. Government, U.S. industry, international
agencies, and university teams have also assisted developing
countries in the development, production and marketing
of fortified indigenous foods. The objective of developing
highly nutritious fortified foods locally is to reduce the
dependence on food aid, make better use of expanding local
production and eventually eliminate the need for food aid.
Examples of locally produced and enriched fortified foods
include Incaparina in Central America, Modern Bread in
India, Puma in Guyana. fortified Atta in India, and Balahar
in India. In many of these cases, Title II donation foods
were prototypes for the locally produced food. In such
cases, foreign donations have led to the development and
marketing of locally produced nutritious foods rather than to
dependence.
“The Future:...” Address: Office of Food for Peace,
Agency for International Development, Washington, DC.
231. Sterner, Mark. 1976. Exploration of potential for
low-cost extrusion cooker–worldwide. LEC Report No. 1.
p. 97-99. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
International Workshop Proceedings. (Fort Collins, CO: Dep.
of Agric. and Chemical Engineering, Colorado State Univ.).
• Summary: Contents: Introduction. Deterrents to the
cooking-extruder in LDC’s (high capital cost). How to
stabilize the operation. Testing the new design. MFM’s new
low-cost cooking extruder. Transferring the technology.
The need for an historical perspective. “Second generation”
food–A must in LDC’s. The key: Market testing.
Applications for the future.
Historical perspective: “Multi-Purpose Food, although
less well known, predated by 10 years or more other low-cost
protein concentrate meals such as Incaparina, Fortifex, Arlac,
and CSM and the like. In 1966, 20 years after Meals for
Millions’ charter and an equal number of years’ experience
in worldwide donor-supported distribution of the product,
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we began serious efforts to transfer appropriate technology
to produce MPF from existing local resources. That was the
same year that our pilot plant, laboratory, and training school
facilities were constructed in Santa Monica, California.”
“In the classic American tradition–blinded by wealth,
optimism and altruistic motivation–we failed to take
seriously the fact that none of the above-mentioned products
was a commercial success on its own merits. Without
massive government and private voluntary organizations’
(PVO’s) efforts, product distribution languished.”
Nowhere has MPF ever had a commercial value.
Elizabeth Orr, of Tropical Products Institute, has been
diligently tracking the results of efforts to introduce such
foods into developing countries. “She has come to the
conclusion that the reason these products have failed to meet
the target of wide acceptance is because there is no effort to
find out the basic eating habits and preferences of the target
population.” Address: Meals for Millions Foundation, Inc.,
Santa Monica, California.
232. Tribelhorn, Ronald E. 1976. Colorado State University
extrusion facilities and systems. LEC Report No. 1. p. 35-41.
D.E. Wilson, ed. Low-Cost Extrusion Cookers: International
Workshop Proceedings. (Fort Collins, CO: Dep. of Agric.
and Chemical Engineering, Colorado State Univ.). [3 ref]
• Summary: “Introduction: The initial possibility of
using low-cost extrusion cookers (LEC’s) in LDC’s [less
developed countries] has been investigated thoroughly by
the USDA (Crowley, 1973). Results from this survey and
research indicated that LEC’s can play a substantial role in
food programs and will help LDC’s become less dependent
on donated food items from the United States.
“Two LEC’s, the Brady #206 Crop Cooker and the
Insta-Pro Model 500 extruder have shown potential utility
in processing foods. Technology on these two extruders has
been limited primarily to processing whole soybeans for use
as livestock feed.
“The requirements for a food product processed by
these extruders for use by humans rather than by livestock
are considerably different. Initial investigation of the two
extruders revealed that there was not sufficient information
on their operation using high percentages of cereals and
cereal kinds. This need resulted in the USDA’s initiating a
cooperative agreement funded by AID with the Department
of Agricultural Engineering, Colorado State University, to
investigate the two extruders and determine their utility with
various grains in combination with legumes or oil seeds to
produce a variety of human foods.
“Objectives: A research plan, along with the necessary
equipment to carry out this plan, was designed. The system
was built around the following objectives:
“1. To demonstrate and evaluate the suitability of LEC’s
to produce blended foods.
“2. To determine the operational characteristics and

product capabilities of LEC’s for the production of low-cost
human foods.
“3. To serve as a model for use in designing LEC
installations to meet varying processing needs in LDC’s.
“4. To provide training and backstopping for existing or
new LEC-users in less developed countries.
“5. To serve as a United States facility for LDC visitors
with interest in LEC’s.” Address: Dep. of Agricultural
Engineering, Colorado State Univ., Fort Collins, Colorado.
233. Van Peursem, Marvin. 1976. Manufacturer’s
experiences with LEC’s: The Brady Crop Cooker. LEC
Report No. 1. p. 29-30. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: International Workshop Proceedings. (Fort Collins,
CO: Dep. of Agric. and Chemical Engineering, Colorado
State Univ.).
• Summary: “The Crop Cooker soybean extruder was
developed by the Brady Operations of the Koehring Farm
Division during 1969 and 1970. The principal objective was
to manufacture and market a machine suitable for heating
soybeans sufficient to destroy the trypsin growth inhibitor.
The resulting processed material would be used by farmers
for livestock rations fed primarily on farms in the United
States and Canada.”
A photo shows a Brady #206 Crop Cooker. Address:
Koehring Farm Div., Des Moines, Iowa.
234. Wilson, David E.; Stumpf, Peggy. ed. 1976. Low-cost
extrusion cookers: International Workshop Proceedings. LEC
Report No. 1. vii + 173 p. June. Illust. 28 cm. Held 2-5 June
1976 at Colorado State University (Dept. of Agricultural and
Chemical Engineering, Colorado State Univ., Ft. Collins.
CO). [35 ref]
• Summary: See next page. Contains about 29 papers by
various authors; at least 17 of these are cited separately. Also
contains two sets of opening remarks, numerous discussions,
and a directory of 51 workshop participants from many
countries. The workshop was sponsored by: (1) U.S. Agency
for International Development, Technical Assistance Bureau,
Office of Nutrition; (2) USDA Economic Research Service,
Nutrition and Agribusiness Group; (3) Dept. of Food Science
and Nutrition, Dept. of Agricultural Engineering, Colorado
State Univ., Fort Collins, Colorado. The Preface is by
Judson M. Harper, Paul R. Crowley, G. Richard Jansen, and
Irwin Hornstein. Judson M. Harper and G. Richard Jansen
were technical editors. Address: Colorado State Univ., Fort
Collins, Colorado 80523.
235. Wenger, La Von Gene; Osterhaus, E.J.; Smith, O.B.
Assignors to Wenger Manufacturing (Sabetha, Kansas).
1976. Method of preparing dense, uniformly layered
vegetable protein meat analogue. U.S. Patent 3,970,761. July
20. 23 p. Application filed 27 May, 1975. 23 drawings. [6
ref]
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• Summary: This product has a “meat-like texture, mouthfeel, and appearance permitting use of the product as a full
substitute for meats such as pork, beef, fish and poultry.” It
is composed largely of defatted soy flour, and is extrusion
cooked. Address: 1. Sabetha; 2. Seneca; 3. Shawnee Mission.
All: Kansas.
236. Quarterly Report of the Department of Agricultural
Engineering and Food Science and Nutrition of Colorado
State University. 1976. Evaluation of low-cost extrusion
cookers for use in LDC’s [less developed countries]. July 31.
*
237. Anderson IBEC. 1976. From raw grain to expanded
product–Anderson does it all! Cereal Foods World
21(7):Inside back cover. July.
• Summary: A “complete turnkey plant to produce textured
soy protein, human snack items or expanded petfoods–both
dry or soft-moist. The Anderson Extruder-Cooker is noted
for low-cost, efficient production in capacity ranges from
200 lb/hour to 20,000 lb/hour.” A photo shows the long,
lean machine. Address: Div. of International Basic Economy
Corp., 19699 Progress Dr., Strongsville, Ohio 44136.
238. Moretti, R.H.; Hinojosa, G.R.L. 1976. Processamento
de proteina texturizada de soja por extrucao [Processing
textured soy protein by extrusion (Abstract)]. Suplemento
de Ciencia e Cultura, Resumos 28(7):872. July. Presented at
28th Reuniao Anual da Sociedade Brasileira para o Progresso
da Ciencia, Brasilia. 7-14 July, 1976. [Por]*
Address: Brazil.
239. Moretti, R.H. 1976. Proteina texturizacao: Extrucao
ou fibrilacao [Textured protein: Extrusion or production of
fibers]. Congresso Soja Brasileira: Realidade e Perspectivas,
Anais (FECOTRIGO, Porto Alegre) p. 83-90. July. Held 5-8
July 1976, at Porto Alegre, Brazil. [Por]*
Address: Brazil.
240. Moretti, R.H.; Hinojosa, G.R.L. 1976. Valor nutritivo de
proteinas de soja texturizadas por extrusao [Nutritive value
of soy protein textured by extrusion (Abstract)]. Suplemento
de Ciencia e Cultura, Resumos 28(7):521. July. Presented at
28th Reuniao Anual da Sociedade Brasileira para o Progresso
da Ciencia, Brasilia. 7-14 July, 1976. [Por]*
Address: Brazil.
241. Mustakas, Gus C. 1976. Trip report on visit to Meals
for Millions (MFM) Foundation, 1800 Olympic Boulevard,
Santa Monica, California 90406, on June 21-22, 1976.
Peoria, Illinois. 3 p. July 16. Typed, with signature on
letterhead. [1 ref]
• Summary: This is a report for the ED [Engineering
and Development Laboratory] files. Contents: Personnel

contacted: Mark Sterner, Hank Sterner, and Gideon Zeidler.
What is MFM? Examples of six projects in various countries:
(1) Soy milk project in Korea; (2) Soy beverage project in
Cairo, Egypt; (3) Weaning food in Ghana; (4) Leaf protein
in India; (5) Food processing project in Jamaica; (6) Soy
beverage project in Ecuador. NRRC cooperative program
with MFM–Soy beverage in Ecuador. Training institute:
International Institute of Protein Technology (IIPFT; offers
two 4-week courses in Santa Monica roughly twice each
year). Extruder and texturized soy protein research. Patent
policy. Future research at MFM. Future research cooperation
with NRRC. Address: USDA ARS Northern Regional
Research Center, Peoria, Illinois 61604.
242. Corbin, James. 1976. Soy serves pet food market.
Soybean Digest. Aug. p. 20f-20h.
• Summary: “The first commercial extruded dog food was
developed in 1954.”
“Semi-moist products designed to simulate meat in
appearance and to contain 30%-40% moisture followed in
the 1960s. They currently account for about 8% of the total
weight of pet foods sold.”
“Canned dog foods were initially primarily horsemeat
and supplied the major portion of commercial nutrition up to
the 1950s; they declined until only 14% of the moisture-free
nutrition was supplied by canned foods in 1975 (Horsemeat
has almost disappeared from the market). Unfortunately, the
pet food industry is still considered by the uninformed to be
a meat-based industry.”
“Soy and grain are more important to the pet food
industry than any other types of ingredients... Now soy
and cereal account for more than 50% of total pet food
ingredients used in the United States. The volume of pet
food in the United States continues to grow using more
than 270,000 MT [metric tons] of soy and 915,000 MT of
cereals in the production of the 3,220,000 tons of U.S. pet
foods manufactured by 400 commercial producers and sold
through grocery stores in 1975 for $2.47 billion. This is an
increase of almost five times the amount of money spent for
pet foods in 1963.
“There are an estimated 38,00,000 dogs and 25,000,000
cats in the United States. Pet food accounts for 1.7% of
grocery store sales, almost 3 times more than the expenditure
for canned vegetables for human consumption (43% of U.S.
households own dogs and 23% own 1 or more cats).”
“Summary–Soybean nutritional qualities have helped
provide pets with superior nutrition. More is known about
the nutrition of dogs than is known about the nutrition of
man. America’s dogs, eating the better commercial pet foods,
consume a better balanced diet than is consumed by the
majority of America’s children.” Address: Univ. of Illinois.
243. Crocco, Stephanie C. 1976. Better texture for vegetable
protein foods. Food Engineering 48(9):ef-14 to ef-18. Sept.
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• Summary: Griffith Laboratories makes GSVP (by
extruding soy flour) and GSPC (by extruding soy flour or
soy protein concentrate) using a sophisticated extruder with
a patented tempering and cooling die positioned at the exit
end of the extruder. This is a new technique. The hot protein
“lava” undergoes laminar flow and is cooled before it reaches
the atmosphere, thus preventing abrupt changes in the
products surrounding environment. Ordinarily the hot “lava”
(275-300ºF) at 500 to 1000 lb per square inch explodes or
puffs when it reaches the cool, low-pressure atmosphere.
Louis Sair is Vice President of Research and
Development at Griffith.
Note: This is the earliest document seen (Dec. 2015)
that uses the word “laminar” in connection with extrusion
cooking or with soybean processing. Address: Ph.D.,
Midwest Editor.
244. Product Name: GSVP-125 Series (Customized
Extruded Textured Soy Flour) [GSVP-125-N, GSVP-125-C,
GSVP-125-3-C, GSVP-125-SL, GSVP-125-CSL].
Manufacturer’s Name: Griffith Laboratories.
Manufacturer’s Address: 12200 S. Central Ave., Alsip, IL
60658.
Date of Introduction: 1976 September.
New Product–Documentation: GSVP stands for “Griffith
Structured Vegetable Protein.”
Food Engineering. 1976. Better texture for vegetable
protein foods. Sept. p. ef-14-18. This new generation of
products is made with a cooling device at the end of the
extrusion die. GSVP is a textured soy flour. Griffith Food
Proteins. GSVP 125 Series. Product description leaflet.
“GSVP is a uniquely structured soy flour food ingredient. A
meat-like structure is formed through precisely controlled
processing conditions.” It comes in 1/8 inch irregular
granules. GSVP-125-N is light tan containing only structured
soy flour. GSVP-125-C is light tan with added caramel.
GSVP-125-3-C is dark brown with more caramel used.
GSVP-125-SL is for use in the federal School Lunch
program. Light tan, it is fortified with various vitamins
and minerals. GSVP-125-CSL is the same as the previous
product but with added caramel to give a light brown color.
Soybean Digest Bluebook. 1979. p. 101.
245. Product Name: GSPC (Textured Soy Protein
Concentrate).
Manufacturer’s Name: Griffith Laboratories.
Manufacturer’s Address: 12200 S. Central Ave., Alsip, IL
60658.
Date of Introduction: 1976 September.
New Product–Documentation: Ad in Food Processing
(Chicago). 1975, Aug. p. 29. “Solving the puzzle of soy
proteins.” Griffith Laboratories is now making GSPC, which
stands for “Griffith Structured Soy Protein Concentrate.
Crocco, Stephanie C. 1976. Food Engineering. Sept.

p. ef-14-18. “Better texture for vegetable protein foods.”
Griffith Laboratories makes GSVP (a textured soy flour)
and GSPC (a textured soy protein concentrate) using a
sophisticated extruder with a patented tempering and cooling
die positioned at the exit end of the extruder. This is a new
technique.
Griffith Food Proteins. GSVP 125 Series. Product
description leaflet. Soybean Digest Bluebook. 1979. p. 101.
“The dawn of a new generation.” Undated. Glossy color
leaflet. 2 panels each side. Each panel is 28 x 22 cm. On the
front panel is a barn at dawn. Inside are color ads for GSPC
and GSVP. Griffith Laboratories now has offices in Chicago,
Illinois; Alsip, Illinois; Union, New Jersey; Los Angeles,
California; Union City, California; Lithonia, New Jersey,
Talk with Walter Wolf. 1988. Nov. 15. He has a note
from 1981 stating that Griffith is no longer making textured
soy protein concentrate.
246. Quarterly Report of the Department of Agricultural
Engineering and Food Science and Nutrition of Colorado
State University. 1976. Evaluation of low-cost extrusion
cookers for use in LDC’s [less developed countries]. Oct. 31.
*
247. Aguilera, J.M.; Kosikowski, F.V.; Hood, L.F. 1976.
Ultrastructural changes occurring during thermoplastic
extrusion of soybean grits. J. of Food Science 41(5):1209-13.
Sept/Oct. [19 ref]
• Summary: “Changes occurring in the ultrastructure of
soybean grits during thermoplastic or cooking extrusion
were studied with the scanning electron microscope. The
extruded product was obtained with a Wenger X-5 laboratory
extruder under one set of conditions (feed moisture convent:
25%; screw speed: 800 rpm; max barrel temp: 145ºC; temp
at die: 120ºC)... Only the combined effect of shear, heat and
pressure release is shown to be responsible for texturization.”
Address: Dep. of Food Science, Cornell Univ., Ithaca, New
York.
248. Food Protein Council. 1976. Soy protein: Extending and
improving the people’s food. Washington, DC. 15 p. Oct. 23
cm.
• Summary: This is the best current document by FPC on
this subject to date.
Contents: Introduction. The raw material: soybeans.
Soybean processing. Edible soy products: (1) Soy flours
and grits with 40-60% protein. Most soy flours and grits are
prepared from dehulled soybeans and pass through a 200
mesh screen. In the U.S. over 500 million pounds of soy
flour is produced each year. The four basic types of full fat
soy flour, and low fat, defatted, or lecithinated soy flour or
grits.
(2) Soy protein concentrates, containing about 70%
protein. Currently three methods are used on a commercial
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scale. Ethanol extraction, isoelectric wash, and heat
denatured and water extracted. Currently 88 million pounds
of concentrates are made in the U.S. each year. A table
compares the characteristics of the three types.
(3) Soy protein isolates, with 90-95% protein. These
products are prepared from defatted flakes that have been
subjected to a minimum moist heat treatment following
solvent extraction. In the process, defatted flakes are
extracted in tanks containing water or a mild alkaline
solution. After a predetermined extraction time the flake
residue is separated from the extract by a suitable method.
The extract is then acidified with a food grade acid to
precipitate the protein at its isoelectric point. After the curd
obtained is allowed to settle, the remaining liquid which
contains sugars and other solubles is separated. The curd is
washed with water, neutralized with sodium hydroxide, and
then spray dried. The resulting product is a water-dispersible
sodium proteinate product. If an isoelectric product is
desired, the curd is spray dried without the neutralizing step.
Proteinate isolate is generally 30% to 32% by weight of the
original [defatted] flakes. Annual production of isolate is 46
million pounds in America.
Textured soy protein. Continued processing of the
essential soy protein forms (flour/grits, concentrates and
isolates) is necessary to manufacture what is termed
‘textured protein’–which is a soy protein substance having
qualities of texture and other functions facilitating the use
of the substance as an extender in meats and ingredients in
other foods. Textured protein is extruded from soy flours
or concentrates and spun from protein isolates. Extrudedexpanded flours are made by mixing defatted soy flour
with water (and adding flavor, color and various nutrients
as desired), and passing the mixture through a cookerextruder. This process causes the substance to expand and
assume a fibrous quality. When hydrated, it adopts a chewy
texture, and its protein content is about equal to that of the
starting material. Extruded-compacted textured soy flour is
produced by a thermal lamination process which produces
a finished product that is more compact and, consequently,
has a higher density than other textured vegetable proteins.
It has a plasticized structure without the puffed or expanded
characteristics. When hydrated, it has a chewy texture, meatlike appearance and a protein content of about 50%.
“The spinning process with which spun protein isolates
are made involves sophisticated technology: protein isolate
is dispersed in alkaline solution, filtered and forced through a
spinnerette, given an acid-salt bath which coagulates protein
solution into fibers, and is toughened by power-driven rolls.
The fibers are bathed further to remove the acid-salts, and
are impregnated with a binder and heated. Flavor, color and
nutrients are thereafter added. It should be noted that there
are several other methods used to achieve texture but the
two just mentioned are the ones used to the greatest extent
currently. Over 200 million pounds of textured soy protein

are manufactured annually in the United States.
“Functional Qualities: Soy flour, grits, concentrates and
isolates can impart a number of functional qualities to the
textured protein and other products on which they are based.
Soy proteins can be used to an advantage in many food
systems such as in processed meats and bakery items. They
can lend texture, and help form fiber, dough, and film. Here
are a number of examples:
“+Soy flours, concentrates and isolates are used as
binders in ground meat products.
“+Various soy protein products have fat absorption
capacity ranging from 65% to 130% of their dry weight;
maximum absorption can occur in 15 to 20 minutes of
cooking time.
“+Lecithinized soy flours can help prevent excessive, fat
absorption during frying.
“+If soy flours are substituted for nonfat dry milk solids,
more water must be added to the doughs, thus increasing
dough yields and improving their handling.
“+Soy flours, are used in cakes to minimize shrinkage.
“+When soy proteins are added to baked goods and
confections, resultant products retain moisture and freshness
longer.
“+Soy protein products can help thicken soups and
gravies.
“+Soy protein products have water absorption capacity
of 2 to 3 times their dry weight.
“+Flours, concentrates and isolates can act as binders in
sausages and other processed meats.
“+Textured products can be processed to assume texture
varying from crispness to chewiness.
“+Protein isolates are used to help bind chopped meat
and poultry parts when pressed into the shapes of logs or
rolls.
“+When meat is shredded and mixed with soy protein
isolate, the proteins coat and facilitate drying of the
meat fibers, thus retarding loss of flavor and assisting in
rehydration.
“+Raw soy flours are used as bleaching agents in white
breads.
“Textured protein has two primary functional
applications: (1) as dehydrated precooked protein granules,
used as extenders for meat; and (2) as complete replacements
for meat, fish or poultry protein. As technological advances
were made in the improvement of texture and flavor of the
textured products, meat processors were able to advance
from simple extension of about 10% to major extensions of
at least 50% and finally to complete replacements. Textured
protein may also be used advantageously in ground meat
products to alter texture or flavor. Textured fibers can be
formed into desired shapes, to simulate cubes of pork or
slices of beef.
“Nutritional Qualities: Soy protein has all of the
essential amino acids required by man. Although it is limited
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in methionine, soy protein has a Protein Efficiency Ratio of
about 80% of casein. Soy proteins are among the best of all
vegetable protein sources.
“When soy protein products are used together with
cereal grains such as corn and wheat, the combination yields
an improved product–major for the cereal protein, minor for
the soy.
“Because of its good nutritional profile, soy protein
products are often used to take the place of those that cause
an allergic response in sensitive individuals.
“Examples abound of soy protein products used
successfully to supplement or replace other dietary sources
of protein. Defatted soy flour has been demonstrated to
have a biological value comparable to egg white and liver
protein. Soy flours have been shown capable of supporting
positive nitrogen balance in adult humans. In one study, a
simulated beef granule containing 28.8% spun soy protein,
12.3% egg albumin, 11.8% wheat gluten and 9.6% soy flour
provided protein efficiency as good as dried beef. In another
project, positive nitrogen balance was maintained for 24
weeks in adult humans on a diet containing spun soy fiber
foods as the sole protein source. Meat substitutes made from
textured soy protein and vegetable oil frequently are free of
cholesterol and are high in polyunsaturates. Medical advice
to avoid coronary heart disease prescribes food which cuts
fat intake and increases consumption of polyunsaturated fats.
One kind of sausage made in America from textured soy
protein contains 40% more polyunsaturated than saturated
fats, while pork sausage contains 400% more saturated than
polyunsaturated fats” (Continued). Address: Washington,
DC.
249. Maurice, T.J.; Burgess, L.D.; Stanley, D.W. 1976.
Texture-structure relationships in texturized soy protein. III.
Textural evaluation of extruded products. Canadian Institute
of Food Science and Technology Journal 9(4):173-76. Oct.
[9 ref. Eng; fre]
• Summary: “Scanning electron microscopy of the extruded
material showed that extrusion temperature had a strong
influence on product microstructure. Increasing temperatures
produced aligned fibers and a porous or spongy structure.
These changes appear to be reflected in the response of the
texture measuring devices.” Address: Dep. of Food Science,
Univ. of Guelph, Guelph, ONT, Canada.
250. Soybean Digest. 1976. On-farm processing equipment.
Oct. p. 15.
• Summary: “Numerous models are available on the market
for processing full-fat soybeans. These generally fall into two
basic categories. In the extruder process, beans are forced
through small die holes in an expander-extruder. Heat from
friction and, in some models, externally applied steam, is
used to cook the bean to inactivate trypsin inhibiters found
in raw soybeans. The resultant product is a powdery material

that does not need additional grinding. Depending upon the
model, some cooking or drying may be necessary especially
if the material is to be stored prior to use.
“The other type of system may generally be referred to
as dry heat cooking, in which the whole bean is subjected
to a gas flame for brief intervals to accomplish the cooking.
The cooking process does not disrupt the bean which may be
stored whole and usually must be ground prior to mixing into
the diet.
“Following are several models of full-fat soybean
processing equipment available. This is not meant to be a
complete list but to summarize some of the equipment types
and features.
“Brady Crop Cooker. Koehring Farm Equipment,
P.O. Box 1456, Des Moines, Iowa 50305. An extruder
powered by a tractor PTO requiring no electricity or LP gas.
Manufacturer’s ratings based on size of tractor used. Will
produce 800 lb/hr at 55 hp, 1,400 lb/hr at 90 hp and 2,000 lb/
hr at 150 hp. Cooler and dryer attachment optional. Photo not
available.
“A. Insta-Pro Extruder. Triple “F” Feeds, Insta-Pro
Division, 10104 Douglas Ave., Des Moines, Iowa 50322.
Model 500 powered by a 50 hp electric motor and rated at
1,000 lb/hr. A larger model requires 100 hp motor and will
produce 2,000 lb/hr. A gasoline engine can also be used to
supply power. Optional cooler and exhaust system available.
Multiple die heads available to form products in various
shapes and sizes, and a variable speed cutter available to
adjust particle size.
“B. Jet-Sploder. California Pellet Mill Co., 1114 E.
Wabash Ave., Crawfordsville, Indiana. 47933. Will produce
about 5 tons/hr of full-fat soybeans, using a dry heating
system followed by rolling. Processed material does not
require additional drying. LP or natural gas needed for
heating and a 40 hp motor needed for the rollers. Controls
available for automated operation.
“C. Wenger Continuous Extrusion Cooker. Wenger Mfg.
Co., Sabetha, Kansas 66534. Several models range in size
from the X-25CF to the X-200 with capacity of 1 to 6 tons/
hr. Powered by electric motors from 60 to 250 hp. Steam
used to precondition material before it enters extrusion
chambers. May be equipped with optional automatic control
panel for operation with limited supervision. Auxiliary
equipment-grinders, coolers and dryers-also available.
“D. Mix-Mill Roast-A-Tron-dry heat cookers. Mix-Mill
Inc., Bluffton, Indiana. 46714. The smaller Roast-A-Tron
model is powered by LP or natural gas and will process
about 1,500 lb/hr. Raw beans are cleaned and flow through
a cooking chamber at a regulated rate adjusted for moisture
content or other factors. Processed beans are whole and
intact and must be ground before they are included into the
diet. A larger model–Rotapulse–will process 2.5 to 3.5 tons/
hr, also using LP or natural gas to cook the whole bean. Both
machines have controls for unattended operation.”
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Photos (p. 14-15) show: (A) Insta-Pro Extruder. (B) JetSploder. (C) Wenger Continuous Extrusion Cooker. (D) MixMill Roast-A-Tron. Address: Univ. of Kansas.
251. Vemury, Merlyn K.D.; Kies, Constance; Fox, Hazel M.
1976. Comparative protein value of several vegetable protein
products fed at equal nitrogen levels to human adults. J. of
Food Science 41(5):1086-91. Sept/Oct. [25 ref]
• Summary: The goal of this study was to determine the
protein nutritional value of several vegetable protein
products processed to resemble ground beef. This human
metabolic study lasted 32 days; there were nine subjects.
“Results showed that the mean nitrogen balance of
subjects fed extruded defatted soy flour protein, extruded
soy concentrate protein and blended wheat protein products
were -1.16, -1.31 and -0.99, respectively, as compared to
the standard controls beef and egg, which were -0.42 and
-0.34, respectively. There was a significant difference in
the nitrogen balance of the standard controls and the test
products but not among them.” Address: Dep. of Food &
Nutrition, Nebraska Agric. Exp. Station; College of Home
Economics, Univ. of Nebraska, Lincoln, NE 68583.
252. Waldroup, Park. 1976. Full-fat soybeans a potential
livestock feed. Soybean Digest. Oct. p. 12-15.
• Summary: “For many years farmers, livestock producers
and feed manufacturers have been interested in the potential
usage of whole, unextracted soybeans in livestock diets.
Since soybeans contain not only high quality protein but
are also a rich source of energy due to their oil content, it is
only natural that they should be considered a potential feed
ingredient. Coupled with this is the fact that many states that
are leading producers of soybeans are also leading areas of
livestock and poultry production, so that a ready source of
feed ingredients appears to be available with a minimum of
shipping costs. Numerous studies have been conducted on
the economic potential of using whole soybeans for livestock
feeds, and feeding trials at a number of leading universities
have demonstrated the effectiveness of full-fat soybeans
in diets for poultry, hogs, beef and dairy animals. Yet, only
a relatively small amount of soybeans are utilized in this
manner.
“First of all, the economics of their use must be carefully
considered. When a 60 lb. bu. of soybeans is processed,
about 11 lb. of edible oil and 48 lb. of soybean meal are
obtained. These two products must share the cost of the
soybeans. If the price of edible oil is depressed, either from
an oversupply or due to competition from other oils, soybean
meal must bear a greater share of the cost of the soybeans.
It is usually under such circumstances that feeding whole
soybeans becomes attractive from an economic basis.
“If livestock feeders or feed manufacturers have access
to linear programming facilities, such as many college or
universities now have available for a modest fee, it is quite

easy to determine if the use of whole soybeans is profitable.
For those who do not have access to such facilities or who
wish to make a rapid determination, USDA has developed
the following formula to determine the cost advantage for
using cooked whole soybeans: A = (0.8636 x Y) + (W x
1.292) x (Z)–(S + 5.00).
“A is the cost advantage or disadvantage for making
cooked soybeans. Y is the local cost per ton for 44% soybean
meal and the 0.8636 factor is the protein relationship
between whole soybeans (38% protein) and the 44% meal. If
price comparisons are to be made between 49% protein meal,
this factor should be adjusted to 0.7755. W is the percentage
of oil in the whole soybeans (usually around 18.5%, minus
0.5% to account for the residual oil left in the solvent
processed meal) and 1.292 is the relative relationship of the
energy value of soy oil to animal fat. Z is the local cost per
pound for feed-grade fat and S is the price per ton received
by farmers for soybeans (potential selling price) or the costs
to purchase a ton of soybeans for processing. The $5 constant
is the estimated cost of processing a ton of whole soybeans.
This value will vary depending upon the type of machine
used or the volume of beans processed, and each individual
must adjust this figure to meet his own situation.
“A valuable contribution whole soybeans can make to
a livestock diet is the high-energy fat they contain. Broiler
producers have long recognized the value of added fats for
increasing the rate of growth and in proving the utilization
of feed. However, many smaller producers or feeders do not
have the equipment or facilities to add conventional fats to
their feeds or have the volume of feed production necessary
to justify bulk purchases or handling of fats. Thus, the whole
soybean offers a means of increasing the energy level of the
diet without the expense of fat handling. A common response
to full-fat soybeans frequently seen in feeding trials is an
improvement in feed conversion efficiency due to the higher
energy of the whole soybean as compared to the soybean
meal and corn that it usually replaces. Processed full-fat
beans have a granular texture, flow and handle well in feed
mixing equipment and aid in making a durable, high energy
pellet. They have a good ‘shelf life’ or storage potential so
they may be stored for a considerable period of time without
fear of getting rancid.
“Full-Fat Soybeans in Diets for Poultry
“1. Broilers: Research has been in progress for many
years at the Univ. of Arkansas to study usage of full-fat
soybeans in poultry diets. Studies outlined the heating
conditions necessary for optimum nutritive value of
autoclaved soybean products and demonstrated that extruded
and infra-red cooked beans could be used satisfactorily in
broiler diets. It was observed in these studies, in which fullfat soybean products completely replaced solvent-extracted
soybean meal, that pelleting of the diets appeared to be
necessary. This may have been related either to the reduction
in bulkiness of the diet or to increased shear force on the
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cell of the soybean to allow for greater release of the oil and
protein.
“Since many persons who wish to utilize full-fat
soybeans into broiler diets do not have the capability of
pelleting the diets to control bulkiness or increase cell
rupture, a study was conducted recently at the Univ. of
Arkansas in which diets were formulated combining from
0 to 40% of whole soybeans processed by dry roasting or
extruding with and without steam. The results of this study
indicated that if diets are to be fed in mash form, no more
than 25% full-fat beans cooked by the procedures mentioned
above should be included in the diet.
“2. Laying Hens: In layer hen studies with full-fat
soybeans, some controversy exists regarding the necessity of
cooking or heat-treating whole soybeans in order to obtain
maximum utilization of the nutrients. In some of the early
studies, raw extracted flakes were used and in other studies
raw unextracted flakes or whole raw beans were used.
“Raw unextracted soybeans were compared with 44%
protein soybean meal in layer diets in a test conducted in
Canada. On the basis of equal protein levels, raw whole
soybeans could completely replace all of the soybean meal
in diets containing 14% or 16% protein with no adverse
effects on egg production, feed efficiency or egg quality.
Pancreas weights were markedly increased as the level of
raw soybeans increased, but mortality levels were small and
not influenced by dietary treatment.
“Studies at Purdue Univ. have also demonstrated that
raw unextracted soybeans cannot adequately support layer
performance. In 2 years of study, hens fed diets in which
raw unextracted soybeans served as the major protein
source suffered from reduced egg production and poor feed
utilization. On the other hand, steam-cooked unextracted
soybeans supported egg production at a rate comparable to
commercial soybean meal and improved the feed conversion
efficiency.
“In a recent study conducted at Ohio State Univ., roasted
soybeans were compared to 44% protein solvent extracted
soybean meal as a source of protein for laying hens. At equal
protein and energy levels in the diet, hens fed either roasted
whole soybeans or soybean meal plus oil produced equally
well, with no differences in egg production, egg weight, feed
conversion, mortality or body weights.
“Whole soybeans that had been dry-roasted using the
Roast-A-Tron or extruded using the Brady Crop Cooker
were compared to solvent extracted soybean meal in layer
diets at the Univ. of Arkansas. A diet utilizing raw soybeans
fortified with an additional 0.50% methionine was also
compared. Diets were fed to hens once a 4-month laying
period and various measurements made. The results of this
study demonstrated that the rate of egg production of hens
fed the roasted whole soybeans was equal to that of hens
fed the control diet containing solvent extracted soybean
meal, while production on the diet containing extruded beans

was superior to both. Pounds of feed per dozen eggs were
also improved by feeding the extruded soybeans. The use
of raw, uncooked soybeans, even with the addition of extra
methionine, was extremely detrimental to layer performance”
(Continued). Address: Univ. of Kansas.
253. Waldroup, Park. 1976. Full-fat soybeans a potential
livestock feed (Continued–Document part II). Soybean
Digest. Oct. p. 12-15.
• Summary: (Continued): “It may be concluded that heattreated whole soybeans may be used successfully in diets
for laying hens with no adverse effects on performance. In
some trials, rate of lay has even been increased, perhaps as
a consequence of increased dietary energy levels,. These
increased energy levels have also been reflected in increased
egg size or improved feed utilization.
“Although some studies have suggested that raw or
unprocessed whole soybeans might be used as part or all
of the major protein source, production on these studies
has quite often been low even for those fed the control
diets, although some exceptions can be found. However,
it cannot be considered by the authors of this review as a
recommended practice for layer hen diets.
“No major health hazards to the hen have been noted
from the inclusion of heat-treated soybeans. Mortality rates,
incidence of liver fat, body weights and other indicators of
metabolic or physiological health all support the view that
properly processed full-fat soybeans may be an effective
protein source for layer diets if economically justified.
“Full-fat Soybeans in Ruminant Diets: During its first
6 to 12 weeks of life, the ruminant animal (cow, sheep,
goat, etc.) undergoes a transition in its digestive system
from one similar to the mono-gastric (pig, chicken, etc.)
to one having an active microbial fermentation vat, the
reticulo-rumen. Once the reticulo-rumen becomes functional,
micro-organisms (bacteria and protozoa) account for a large
percentage of the breakdown of ingested feed of the ruminant
animal.
“Soybean oil meal has been used as a source of protein
in ruminant diets for several years. However, limited
amounts of full-fat soybeans have been used in ruminant
rations. This. has been due in part to (1) the economics of
feeding full-fat soybeans in comparison to soybean meal or
other sources of protein; (2) the fear of poor utilization or
digestion of unheated soybeans due to the trypsin inhibitor;
and (3) to the poor utilization of fats when fed at high levels
in ruminants diets. Maynard and Loosli observed that high
amounts of fatty acids in the diet of cattle formed insoluble
calcium and magnesium salts and were excreted undigested
via the feces.
“Univ. of Arkansas studies have evaluated roasted and
extruded full-fat soybeans as the major source of protein in
calf starter rations. These workers fed thirty Jersey heifer
calves free choice starter rations containing soybeans which
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were roasted in an infra-red type cooker for 2 minutes at
250ºF, extruded through a Brady farm cooker at 275ºF, or
soybean oil meal plus 2% added animal fat. No differences
were observed in average daily gains from 3 to 46 days of
age. However, during this period, all calves were fed whole
milk daily. Calves receiving the diet containing roasted
soybeans grew slower than those fed either the extruded
soybeans or soybean oil meal rations from 46 to 112 days of
age. Overcooking of the roasted soybeans may have occurred
which altered the protein quality. No differences in rate
of growth during the 46 to 112 day period were observed
among calves fed rations containing extruded soybeans or
soybean oil meal but calves fed the extruded soybeans were
more efficient.
“However, in Arkansas studies on the use of full-fat
soybeans in diets of growing cattle, animals fed full-fat
soybeans did not have as desirable feed-to-gain ratio as
those fed the ration containing soybean meal. The ration
containing raw soybeans was lower in apparent digestible
dry matter, protein and energy than were the other rations.
These workers concluded that in young growing dairy cattle,
the naturally occurring trypsin inhibitor is not completely
destroyed in the rumen as evidenced by the lower apparent
digestibility of dry matter, protein and energy. Considerable
research has been done on the use of full-fat soybeans in
the diets of lactating dairy cows. Several studies report that
raw soybeans, when fed in diets of lactating dairy cows,
increased the percent of milk fat. Others have reported that
dairy cows fed raw soybeans exhibited milk production
equal to that obtained from cows fed soybean oil meal, and
fat content of the milk was increased when raw soybeans
were fed. However, another researcher observed lower
milk production in dairy cows fed diets containing raw
soybeans. He concluded that the trypsin inhibitor was not
completely destroyed in the rumen if more than 5 lb. of raw
soybeans were fed per day. A study found that when all of
the protein was furnished by full-fat heat treated soybeans,
cows produced 3.5 lb. more milk daily than cows fed rations
containing soybean oil meal.
“In summary, it appears that full-fat soybeans, properly
cooked, can be utilized efficiently by young growing
ruminants and lactating dairy cows. However, if large
quantities of raw full-fat soybeans are fed, the trypsin
inhibitor is probably not completely destroyed in the rumen
and poor performance by the animal may occur.
“Feeding Cooked Soybeans to Pigs: Properly cooked
soybeans provide an excellent source of protein for swine.
Uncooked soybeans are a poor source of protein for pigs.
In an Arkansas trial conducted a number of years ago, it
was demonstrated that growing pigs fed uncooked soybeans
gained only 67% as fast and required 10% more feed to
make a pound of gain as contrasted to pigs fed a properly
processed soybean meal. Numerous other researchers have
shown even larger differences in the performance of pigs fed

uncooked soybeans and soybean meal.
“Adequate cooking of soybeans prior to feeding to
pigs is absolutely essential if optimum feeding value is
to be obtained from the soybeans. Cooking accomplishes
several objectives. These include the destruction of a
substance in raw soybeans which inhibits the action of the
digestive enzyme, trypsin. Proper cooking also improves
the availability of the amino acids in the soybean protein.
It is essential that the soybeans be cooked carefully
since overcooking can also reduce the protein quality by
destroying or reducing the digestibility of the amino acid
lysine in the soybean protein.
“Several experiments were conducted during the 1930s
in which soybeans were fed as the only source of energy and
protein. Since soybeans contain approximately 18% oil and
37% protein, this practice results in a ration which contains
too much protein, and the high oil content is likely to result
in a pork carcass with soft fat.
“About 15 to 20 years ago interest was renewed in
studying various means of preparing whole soybeans so they
provide the primary source of protein in swine rations. This
practice becomes economical when the value of the cooked
soybean on the farm is equal to or less than the cost of an
equal quantity of protein purchased in soybean meal.
“Most of the processing procedures involve the use
of either a dry heat cooker or an extruder to properly heat
the whole soybeans. Usually the beans are ground after
processing to reduce particle size”
“Experimental Findings With Full-Fat Soybeans:
Several research workers at various experiment stations have
contributed to the information currently available concerning
the processing of full-fat soybeans for use in swine rations”
(Continued): Address: Univ. of Kansas.
254. Waldroup, Park. 1976. Full-fat soybeans a potential
livestock feed (Continued–Document part III). Soybean
Digest. Oct. p. 12-15.
• Summary: (Continued): “Georgia workers have reported
that 65 lb. pigs fed to a final weight of 210 lb. gained just as
fast and as efficiently when fed extruded soybeans as when
soybean meal was used as the protein source. Inferior results
were obtained in both rate and efficiency of gain when the
full-fat soybeans were extruded at temperatures less than
143ºC (289ºF). It was also reported that the carcasses of
pigs fed the rations containing soybeans extruded at 115ºC
(239ºF) had more backfat and a lower percent of lean cuts
than pigs fed rations with soybeans, extruded at either 270º
or 289ºF. The carcass fat of the pigs fed extruded soybeans
contained less saturated fatty acids and a higher percentage
of unsaturated fatty acids than the carcasses of pigs fed
soybean meal. Taste panel tests indicated there were no
differences in the flavor, tenderness or juiciness of muscle
from pigs which had been fed either soybean meal or
extruded soybeans.
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“Studies compared the performance of pigs fed either
soybean meal or full-fat soybeans processed in a RoastA-Tron (dry heat cooker) in which the exit temperature of
the beans was 110ºC (230ºF). Pigs were fed from an initial
weight of 46 lb. to a final weight of 222 lb. There was no
difference in the performance of pigs fed either source
of protein with either corn or wheat. Efficiency of feed
utilization and rate of gain was significantly improved (P <
.05) over soybean meal when the roasted full-fat soybeans
were added to a barley ration. The roasted beans promoted
significantly faster and more efficient gains during the
finishing period than did soybean meal. Carcasses of pigs
fed corn and roasted soybeans were shorter and had a lower
percentage of lean cuts than those from pigs fed corn and
soybean meal. Protein source had no significant affect on
carcasses from pigs fed either wheat, barley or milo.
“Based on these and other studies the following
recommendations can be made with respect to feeding
cooked soybeans:
“1. Properly processed soybeans can be used as a
complete replacement for soybean meal in growing and
finishing rations.
“2. Soybeans can be adequately processed for pigs by
either extrusion or dry heat (Roast-A-Tron) cooking.
“3. If flaked soybeans are cooked with steam pressure,
the cooking time should not exceed 36 minutes at 10 lb.
pressure.”
Note: At the end of this article is a long sidebar titled
“On-Farm Processing Equipment.”
Page 12: Photos by Mark Roeher show: (1) Cooked
soybean in a metal trough coming out of a cooker. The
caption: “If soy oil prices are depressed, forcing soybean
meal to bear a greater share of the soybean cost, feeding
soybeans on farm can become economically attractive.
(2) A Brady Crop Cooker hooked up to a power drive.
The caption: “Soybeans extruded at higher temperatures in
on-farm cookers and fed in hog rations produced carcass fat
containing less saturated fatty acid than the carcasses of pigs
fed soybean meal.” Address: Univ. of Kansas.
255. Kellogg, Earl D.; Williams, Sheldon W. 1976. Viable
alternatives for processing soybeans in a variety of situations.
INTSOY Series No. 10. p. 148-153. R.M. Goodman, ed.
Expanding the Use of Soybeans (College of Agric., Univ. of
Illinois at Urbana-Champaign). [9 ref]
• Summary: Contents: Introduction. Viable alternatives
for processing soybeans: Home and village processing
alternatives (incl. small-scale extrusion cookers that cost
$45,000), larger scale processing alternatives. Economic
efficiency and choice of technique. Conclusion. Discussion.
Address: 1. Multiple Cropping Project, Faculty of
Agriculture, Chiang Mai Univ., Chiang Mai, Thailand; 2.
Dep. of Agricultural Economics, Univ. of Illinois, Urbana,
IL.

256. Wenger Manufacturing. 1976. Wenger X-25 Uni-Tex
meat analog process (Ad). Soybean Digest. Nov. p. 20k.
• Summary: See next page. A photo shows the extruder
arrangement for the manufacturing of Uni-Tex, Wenger’s
new economical meat analog made by extruding defatted soy
or peanut flours, concentrates, or grits. The capacity of the
X-25 is 500 pounds per hour of finished product. “Uni-Tex
is not a meat extender, but is instead, a dense, untwisted,
uniformly layered, vegetable protein base replacer of meat.
It can be readily flavored, colored, and given a texture like
that of ham, beef, chicken or sea foods.” Address: Plant and
general offices–Sabetha, Kansas 66534. Industrial sales–
Kansas city, Missouri 64112.
257. SoyaScan Notes. 1976. Chronology of soybeans,
soyfoods and natural foods in the United States 1976
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Feb. KQED-TV in San Francisco, California,
airs a 30-minute special titled “Tofu.” It is an interview with
William Shurtleff and recipe preparation by Akiko Aoyagi.
March. “The Joys of Soy” by Brenda Bortz, published in
Organic Gardening and Farming magazine is the first major
popular article on tempeh in America. In June, Prevention
magazine runs a cover story on tempeh.
April. Soybeans: Brazil as a Competitive Force by J.M.
Schultz and W.P. Mason submitted as a Harvard Business
School MBA thesis. One of the best early in-depth analyses.
April. The second of the new wave of commercial
Caucasian-run tofu shops is started by Peter and Judy Beane
in Portland, Maine. There were at least 7 small commercial
Caucasian-run tofu shops in America by the end of 1976.
May-June. Mother Earth News publishes the first of five
long articles on soyfoods, each excerpted from The Book of
Tofu.
June 2-5. First International Workshop on Low-Cost
Extrusion Cookers held at Colorado State University, with
51 participants. Organized by Judson Harper and Richard
Jansen, with funding from USAID through USDA. The
173-page proceedings, edited by Wilson and Stumpf, are
published shortly thereafter. Cereal-soy blends are seen as
having great promise for production in developing countries.
This year cereal-soy blends are first produced in Third
World countries using low-cost extrusion cookers: Thriposha
in Sri Lanka and Maisoy in Bolivia.
July 20. What is Tofu? pamphlet by Shurtleff and
Aoyagi published by Westbrae Natural Foods in Berkeley.
Aug. 6. New-Age Foods Study Center established by
Shurtleff and Aoyagi in Lafayette, California. The name was
changed to The Soyfoods Center in Sept. 1980.
Aug. The Learning Tree Tofu Kit, America’s first widely
sold and important tofu kit, is launched by Larry Needleman
of Bodega, California, based on designs from The Book of
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Tofu.
Aug. Farm Food Company, a branch of The Farm in
Tennessee, opens America’s first soy deli, in San Rafael,
California. They serve tofu sandwiches, salads, salad
dressings, and cheesecakes; tempeh burgers, deep-fried
tempeh cutlets, tempeh with creamy tofu topping, and
Indonesian delight (tempeh strips); soymilk ice cream,
shakes, yogurt, mayonnaise, and whipped creme; soybean
stroganoff and burritos; and TVP chili. They essentially
launched the concept of second-generation soyfood
products–and many of them were made with tempeh.
Sept. 23. The Book of Miso, by Shurtleff and Aoyagi
published by Autumn Press.
Sept. 29. Shurtleff and Aoyagi begin “Tofu and Miso
America Tour.” They do 70 public programs nationwide and
travel 15,000 miles in their white Dodge van, continuing
until 3 Feb. 1977. In the van they carry hundreds of copies of
The Book of Tofu and The Book of Miso and many of Larry
Needleman’s tofu kits, plus little bags of natural nigari, all of
which they sell at their programs. They usually have meals
and spend the night with the people who have sponsored and
organized their program. They also visit numerous soyfoods
producers and researchers, including The Farm in Tennessee
from Dec. 21 to Jan. 2. After the tour, tofu shops started in
most of the areas where they spoke.
Sept. Dr. Kenneth Bader becomes executive director
of the American Soybean Association. With the help of
increasing funding from checkoff programs, he ushers in an
era of growth, and increased activity and strength for ASA.
Oct. 13-15. Seminars on the use of soy protein for foods
and meal for feeds are held in Moscow, sponsored jointly by
the U.S. Foreign Agricultural Service, the American Soybean
Assoc., and the Food Protein Council. More than 200 Soviet
officials attended.
Oct. The Joy of Soy, by Sylvia E. Anderson selfpublished in New Jersey.
Nov. Island Spring starts making tofu in Vashon,
Washington. Founded by Luke Lukoskie and Sylvia Nogaki.
Dec. The term “soyfoods” (spelled as one word) is
coined by Benjamin Hills of Surata Soyfoods in Eugene,
Oregon, for use in their company name. It is first used in a
book (Tofu & Soymilk Production) by Shurtleff and Aoyagi
in July 1979, and as a magazine title in July 1980.
Dec. Morinaga Milk Industry Co. in Japan is granted
the world’s first patent on a method for manufacturing
aseptically packaged tofu (in Tetra Brik cartons), U.S. Patent
4,000,326.
* Kibun, in Japan, introduces East Asia’s first
commercial fermented soymilk products, a line of
acidophilus soymilk drinks brand-named Soena.
* Beginning of the rise of the modern soymilk industry
in Japan. This is the first year that a significant amount of
soymilk was sold.
* Kikkoman soy sauce passes La Choy to become

America’s best selling brand of soy sauce. The three major
soy sauce markets are consumer retail, restaurants and other
institutions, and industrial (for food processors). La Choy
may still be the leader in consumer retail; Kikkoman leads in
restaurants.
* Beef consumption in America peaks at 95.4 pounds
per capita. It had risen rapidly from 38.6 lb/person in 1930.
After 1976 it falls steadily, hitting 75 lb/person in 1985.
* National Soybean Research Program established in
Brazil, building upon the National Soybean Project (1972)
and the National Soybean Research Center (1975).
258. Monckeberg, Fernando; Yanez, E.; Ballester, D.;
Merchack, N.; Jarpa, S.; Martner, J.; Alvarez, M.; Alvear,
J.; Contreras, I.; et al. 1976. Desarrolo de una formula
alimentaria (Fortesan) para-escolares [Development of
a food formulation (Fortesan) for pre-school children].
Archivos Latinoamericanos de Nutricion 26(4):426-47. Dec.
[12 ref. Spa; eng]
• Summary: Summary: The studies conducted on the
development of a protein-rich mixture (Fortesan) intended
for pre-school and school children are presented in this
paper. This food is composed of 70% extruded wheat-soy
blend, 25% non-fat dry milk and 5% cocoa powder. The
purpose of this product is to substitute a fraction of the milk
that the National Health Service (Chile) distributes freely to
children up to 15 years of age. Fortesan contains 23% protein
and provides 345 calories per 100 grams.
“The biological value of Fortesan was tested in both rats
and children. The protein efficiency ratio (PER) was 2.6 as
compared to 2.8 for casein; the net protein utilization (NPU)
of Fortesan was 70 and that of casein was 72. Nitrogen
balance studies showed a retention of 16.1% for milk and
29% for Fortesan. These results show that the protein of
Fortesan has a biological quality comparable to that of milk.
“The long term acceptability of Fortesan was tested in
children attending a Kindergarten and in 440 families. In
both cases acceptability was excellent.
“In summary, Fortesan is a food of high protein content,
good biological quality and acceptability that can be used
as a milk substitute in children. Based on these results the
industrial production of Fortesan is highly recommended.”
Note: In 1971 Dr. Fernando Monckeberg Barros was
Director, Laboratorio de Investigaciones Pediatricas, Escuela
de Medicina, Universidade de Chile, Santiago, Chile.
Address: 1-13. Instituto de Nutricion y Tecnología de los
Alimentos, Universidade de Chile.
259. Achaya, K.T.; Mitra, R. eds. 1976. Extruder-based foods
in India: Report of the Anand Workshop. Protein Foods
and Nutrition Development Assoc. of India, Mahalaxom
Chambers, 22 Desai Rd., Bombay 400-026, India. *
Address: Protein Foods and Nutr. Development Assoc. of
India.
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260. Product Name: [Soy Flour, Textured Soy Flour
{Extruded}, and Bread with Soy Additives].
Manufacturer’s Name: Alimentos Colpac. Affiliate of Liga
Mexico Pan-Americana Medio Educational A.C.
Manufacturer’s Address: Apartado 407, Navojoa, Sonora,
Mexico.
Date of Introduction: 1976.
Wt/Vol., Packaging, Price: Can.
New Product–Documentation: Soybean Digest Blue
Book. 1976. p. 38 (meat analogs and misc.), 45, 50. The
Liga Mexico Pan-Americana Medio Educacional A.C. is
located at KM 13 Carratera Huatabampo, Apartado 502,
Navojoa. Letter from Robert Folkenberg. 1983. Feb. 15.
The company is presently producing about 10 tons/week of
textured vegetable protein (textured soy flour). Talk with Gil
Harrison of American Soybean Assoc. 1989. April 21. This is
a Seventh-day Adventist company that is on the grounds of a
college called Collegio de Pacifico (College of the Pacific).
The company was set up to prepare vegetarian foods for the
students, and then they went into business commercially.
The food company is run by the students. They got the first
laboratory model of the Wenger X-25 extruder in the early
1970s, and they still have. It was bought by Loma Linda
from Wenger. They started out making a full-fat flour, which
they ground to 100 mesh with an Alpine Contraplex mill.
Then they started buying defatted soy flour from a local
soybean crusher, and from that made the texturized products,
both canned and dry: Weenies/hot dogs, canned soy milk,
a cereal named Trisoy (an excellent wheat-soy like puffed
wheat). They still make these products and going strong.
About half of the products go into their own group of 11
Adventist schools around Mexico. College of the Pacific is
the biggest of these.
261. CARE Guatemala. 1976. Brady Crop Cooker. CARE /
INCAP, Report No. 2. *
262. Product Name: [Thriposha].
Foreign Name: Thriposha.
Manufacturer’s Name: CARE/Sri Lanka (MarketerDistributor).
Manufacturer’s Address: Factory: Thriposha Complex,
Ceylon Tobacco Co., Kapuwatte, Ja-Ela, Sri Lanka. CARE is
at 5 De Fonseka Rd., Colombo 5.
Date of Introduction: 1976.
Ingredients: Maize (corn) and soybeans (70:30), InstantCorn-Soy-Milk (ICSM), vitamins, minerals.
Wt/Vol., Packaging, Price: 22.5 kg sacks containing 30 x
750 gm plastic bags. Not for sale.
How Stored: Shelf stable.
Nutrition: Per 50 gm: Energy 186 kcal, protein 13.2 gm, fat
1.8 gm.
New Product–Documentation: Shurtleff & Aoyagi. 1981.

History of Soy Flour. p. 104. It was soon decided to use
LEC (low cost extrusion cooker) technology to replace
the cumbersome baking process. An LEC Brady plant
was installed at Kundasale, near Kandy. Production began
in March 1976. Later in 1976 the plant switched from
processing locally grown sorghum to processing locally
grown corn and soybeans. Note: Therefore the flour in
Thriposha made from locally grown soybeans is whole (fullfat) soy flour.
Form filled out by Jane Gleason. On 18 March 1988
she met with S.A.C. Mohamed Zuhyl, Project Director,
Thriposha Program, Care, Sri Lanka. Thriposha is distributed
through the Ministry of Health and non governmental
organizations, plantation sector to supplement the dietary
needs of lactating mothers, infants, and children. Total
annual production is 10,440 tonnes. It is precooked and
is usually served as a porridge, or can be made into a ball
similar to another local food. In two years time the mixture
will be made entirely from indigenous crops: local soya and
maize percentages will increase, eventually replacing the
imported milk now added. Soybean usage is 1,566 tonnes /
year, purchased from local sellers and the Paddy Marketing
Board for Rs. 9,500/tonne delivered. Production is stable.
Consumers buy the product mainly for its nutritional value.
Label. 1988. Thick plastic bag. 6 by 11 inches. Orange and
brown. Illustration of a healthy looking baby seated in front
of a plate with arms upraised. The three languages on the bag
are English, Sinhala, and Tamil.
263. Product Name: Protein II (Extruded Textured Soy
Flour).
Manufacturer’s Name: General Mills Inc., Protein Div.
Manufacturer’s Address: 9200 Wayzata Blvd.,
Minneapolis, MN 55440.
Date of Introduction: 1976.
New Product–Documentation: Soybean Digest Blue Book.
1976. p. 49.
264. Product Name: Promate (Extruded Textured Soy
Flour).
Manufacturer’s Name: Griffith Laboratories.
Manufacturer’s Address: 12200 S. Central Ave., Alsip, IL
60658.
Date of Introduction: 1976.
New Product–Documentation: Soybean Digest Blue Book.
1976. p. 49.
265. Product Name: [Maxten, and Temptein {Extruded
Textured Soy Protein}; Pro-Lean].
Manufacturer’s Name: Productos Nutricionales S.A.
(Pronasa). Subsidiary of Miles Laboratory.
Manufacturer’s Address: A Garcia y Flo. Juarez, Celaya,
Guanajuato, Mexico. Offices at Lago Muritz 84-A, Mexico
17, DF.
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Date of Introduction: 1976.
New Product–Documentation: Soybean Digest Bluebook.
1976. p. 38; 1977. p. 37. Talk with Gil Harrison of American
Soybean Assoc. 1989. April 21. This company was run by
Donald Reese, a graduate of Stanford University. He made
defatted soy flour, and cereal-soy blends. General Mills was
the first company to make a defatted soy flour in Mexico.
They had had their own little cereal-soy mixing plant. Their
first experiments were done with a soy beverage (made from
defatted soy flour and flavor) served to government dam
workers. They probably started in the late 1960s and were
definitely there by 1971. When they couldn’t make it go,
Don Reese purchased all the machinery from General Mills.
He wouldn’t let Gil Harrison into his plant on Lago Muritz
in 1971. He made cereal-soy blends and a soy beverage,
both containing sesame. He ended up making all the infant
formulas for Mead Johnson and others. The plant finally
closed over a labor dispute. He is still is in Mexico but is no
longer doing soy.
266. Product Name: Texgran, and Nutra-Mate (Extruded
Textured Soy Flours).
Manufacturer’s Name: Staley (A.E.) Manufacturing Co.
Manufacturer’s Address: P.O. Box 151, Decatur, IL 62525.
Date of Introduction: 1976.
New Product–Documentation: Soybean Digest Blue Book.
1976. p. 49.
267. Altschul, Aaron M. 1976. New protein foods. Vol. 2
Technology, Part B. New York, NY: Academic Press. xvii +
324 p. Illust. 24 cm. [350+ ref]
• Summary: Contains chapters by various authors. Contents:
List of contributors. Preface. Contents of Volume 1, part A.
1. New approaches to marketing fish. 2. New approaches
to marketing milk products. 3. Complete synthetic foods.
4. Extrusion cooking. 5. Role of flavor in New Protein
technologies. 6. Mass and institutional feeding of protein
foods. 7. Nutrient intervention to improve nutritional
status. 8. AID program for the introduction of new protein
technologies. 9. Meat analogs. 10. Limits of technology.
Address: Dep. of Community Medicine and International
Health, Georgetown Univ. School of Medicine, Washington,
DC.
268. Horan, F.E.; Wolff, Hans. 1976. Meat analogs–a
supplement. In: Aaron M. Altschul, ed. 1976. New Protein
Foods. Vol. 2. Technology, Part B. New York: Academic
Press. xvii + 324 p. See p. 260-79. Chap. 9. [50 ref]
• Summary: Contents: 1. Introduction. 2. Advances
in technology: Fiber-containing types, thermoplastic
extrusion types, other approaches. 3. Advances in analytical
methodology: Analysis of meat-soy protein blends,
measurement of texture. 4. Additional information on
performance: Meat patties, meat loaves, storage of frozen

beef patties containing soy protein, nutrition. 5. Advances
in marketing: Areas of application, the future. References.
Address: 1. Archer Daniels Midland Co., Decatur, Illinois; 2.
A.E. Staley Manufacturing Co., Decatur, IL.
269. Smith, Oak B. 1976. Textured vegetable proteins. In:
L.D. Hill, ed. 1976. World Soybean Research [Conference
I: Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 861-82. [6 ref]
• Summary: See next page. Contents: Introduction.
Principles of extrusion-cooking. Methodology of extrusioncooking. The processing of meat extenders from defatted soy
flakes, flours, or concentrates. The new Wenger meat analog
process using defatted vegetable protein flours or reground
flakes.
“A new concept of meat analogs has now been
introduced, this being a double extrusion process which
produces and products of even and parallel layers, untwisted,
devoid of pockets, and structured to have the appearance,
mouthfeel, and texture of meat.”
Illustrations show: (1) “A typical arrangement of live bin
feeder, preconditioner, and extrusion-cooker. Preconditioning
with steam is desirable with some, but not all, extrusioncooked products. This figure shows a cutaway view of
an extrusion-cooker often used in the production of meat
extenders. Defatted soy flours (or reground defatted flakes)
should have the following characteristics for optimum
quality meat extenders: (a) A minimum of 50 percent protein.
(b) A maximum of 3.5 percent fiber. (c) A maximum of 1.5
percent fat (d) A NSI of 50–70 percent.
Photos show: (3) Solvent extracted soy flakes–uncooked
(magnification x 400). (4) Extrusion-cooked chunk style
meat extender. (5) Extrusion-cooked solvent extracted soy
flour as a meat extender (magnification x 20). (6) Extrusioncooker designed for sanitation and complete clean out after
each production run. (7) Which two bites are the ham? The
two larger bites are ham. The two smaller bites are minibites of Uni-Tex processed material. (8) Beeflike Uni-Tex
retorted for 110 minutes at 15 PSI. (9) Uncolored Uni-Tex
processed material. It has a light color but accepts colors and
flavors easily. (10) Dried product produced by the Uni-Tex
process to resemble ham. (11) The same piece pictured (in
dry form) in Figure 10 after rehydration in boiling water.
(12) Very dense, Uni-Tex process material not rehydrated
(magnification x 139). (13) Thin, parallel, untwisted
structure, free of pockets and possessed of meatlike structure
(magnification x 39). (14) Analog with somewhat thicker
layers than Figure 13 after rehydration in boiling water
(magnification x 39). (16) A smaller size of Uni-Tex double
extrusion-cooking equipment.
Figures show: (1) Cutaway view of large capacity /
short time / high temperature extrusion cooker. (2) Flow
sheet for production of meat extenders. (15) Flow sheet for
the production of Uni-Tex process meat analogs. Address:
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President, Wenger International, Kansas City, Missouri.
270. Smith, Oak B. 1976. Extrusion cooking. In: Aaron M.
Altschul, ed. 1976. New Protein Foods. Vol. 2. Technology,
Part B. New York: Academic Press. xvii + 324 p. See p. 86121. Chap. 4. [33 ref]
• Summary: Contents: 1. Introduction. 2. Elements of HT/
ST extrusion cooking. 3. Control of process variables.
4. Extrusion-cooked textured foods. 5. Probable future
developments in extrusion-cooked textured foods.
References. Address: Wenger International Food Education,
Washington, DC.
271. Food Protein Council. 1976? The protein power of
soybeans. Washington, DC. 8 p. Undated. Distributed by
ADM.
• Summary: See next page. Contents: Protein power.
Nutrition. Availability. Built-in benefits. Approved by
school lunch. Acclaimed by experts. Satisfied users (four
testimonials). Processing. Soy flour or grits. Soy protein
concentrate (incl. granular soy protein concentrate). Isolated
soy protein. Textured soy protein: Extruded soy protein

(soy flour), spun soy protein (fibers). Future of soy protein.
Address: 111 East Wacker Drive, Chicago, Illinois 60601.
272. LEC Newsletter. 1977. Publication of LEC Workshop
proceedings. 1(1):1. Jan.
• Summary: “After considerable editing and typing, the
Proceedings of the LEC Workshop held at Colorado State
University on June 2-4, 1976, will be available shortly
after Jan. 15, 1977. The proceedings contain all the papers
presented at the workshop, comments by the participants
and the summaries of the working group sessions. The
papers in the proceedings contain pertinent information on
the operating characteristics and costs of the LEC systems,
the physical, chemical and nutritional properties of corn
soy blends produced on this equipment, the status and plans
of LEC projects in Central America, Bolivia, East Africa,
India, Sri Lanka, and Indonesia, and reports from equipment
manufacturers.”
273. LEC Newsletter. 1977--. Serial/periodical. Colorado
State University, Fort Collins, Colorado. Vol. 1, No. 1 Jan.
1977. J.M. Harper, editor. Frequency: Biannual.
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• Summary: A summary of activities worldwide on the
testing and application of low-cost extrusion cookers for the
production of nutritious foods and other food applications.
274. Product Name: [Maisoy Flakes {Corn-Soya Flakes}
(Natural Flakes, Sweet Flakes, (Economy) Scholastic
Flakes)].
Foreign Name: Maisoy.
Manufacturer’s Name: Maisoy, Inc.
Manufacturer’s Address: Santa Cruz, Bolivia.
Date of Introduction: 1977 January.
Ingredients: Corn, soybeans, sugar, salt.
Wt/Vol., Packaging, Price: Sweet Flakes, 340 gm box.
Scholastic Flakes, 35 gm box.
How Stored: Shelf stable.
Nutrition: Per 100 gm: Calories 420, protein 12.5 gm,
carbohydrates 73 gm, fat 2.25 gm, vitamins and minerals 4.5
gm. fiber 2 gm.
New Product–Documentation: P. Bleyer. 1979. LEC
Report No. 7. p. 29-31. “The progress of Maisoy in
Bolivia.” In the private sector the company makes three
types of Maisoy Flakes: Natural Flakes, Sweet Flakes, and
(Economy) Scholastic Flakes. Sales of the latter 3 products
began in 1977. Sweet Flakes, in 340 gm boxes, sold 8,026
boxes in 1977 and 3,231 boxes in 1978. Scholastic Flakes, in
35 gram boxes, sold 3,918 boxes in 1977 and 1,335 boxes in
1978. The natural flakes were sold only in small quantities in
the first 3 months of 1977. Subsequently they were all used
for the sweet flakes, and their sales are reflected accordingly.
The packaging is a thick polyethylene bag inside a
paperboard container.
Label (box). 1984, undated. Red on white. The flakes
look like Corn Flakes, but are said to be more nutritious.
275. Meals for Millions Foundation. 1977. Annual report
1976: A commitment to self-help for a hungry world. Santa
Monica, California: MFM Foundation. 9 panels. Each 9 x 23
cm. Complex folding.
• Summary: Peter J. Davies is now President and Chief
Executive Officer; he resides at the New York office. On
the black and white cover is a photo of two pairs of cupped
hands overflowing with soybean seeds. MFM’s former logo
is absent.
Contents: Message from the president (Davies).
Highlights of 1976: New president (Davies) appointed in
April 1976 after a two-year search, additional grants from
US AID and PACT, financial summary. The commitment.
MFM meets its commitment through self-help programs:
Technical and material assistance (Ecuador, Korea,
Bootheel, Missouri, Africa {Ghana, Kenya}, the Caribbean
{Jamaica, Haiti}). Technical and professional training
(India, International Training Institute in Santa Monica; two
8-week training sessions were held during 1976). Transfer of
technology (Research & Development, MFM extruder and
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village texturizer). Nutrition education.
Income for 1976 by source: $756,028 (total). Statement
of functional expenses for the year ended Dec. 31, 1976
($353,202). Board of Trustees. A portrait photo shows Peter
Davies. Address: 1. Western office–IIPFT, 1800 Olympic
Boulevard (P.O. Box 680), Santa Monica, California 90406;
2. Eastern office, 815 Second Ave., Suite 501, New York
City, NY 10017. Phone: (213) 829-5337 or (212) 986-4170.
276. MacNaughton, Nancy; Castro, Roberto. 1977.
Procesamiento de soya en Honduras [Soybean processing
in Honduras]. Tegucigalpa, Honduras: Secretaria de
Recursos Naturales, Dirección de Planificación Sectorial,
Departamento de Proyectos. iii + 69 leaves. Feb. Illust. 28
cm. [37 ref. Spa]
• Summary: Contents: Summary and conclusions. 1.
Introduction. 2. Antecedents: Work conducted (in the
rest of the world {USA, Dr. Harry Miller in Shanghai},
China, Philippines, Rhodesia, Sierra Leone, Mauritania,
Ethiopia, Ruanda, Nigeria, Nepal, Sri Lanka, Brazil,
Bolivia & Maisoy, Paraguay, Chile, Ecuador {Meals for
Millions}), in Mexico and Central America ({INCAP in
Panama, Dr. Steven Youngberg, Guatemala, Belize, Costa
Rica, Nicaragua}, in Honduras), the role of soya in human
nutrition. 3. The project: Objectives, goals, development of
the study (processing of soymilk {in the home, at the level of
an organized group, at the semi-industrial level}, processing
of other derivatives of soya / soyfoods {Queso de soya / tofu,
harina de soya / soy flour, Brady Crop Cooker}, investments
required {in the home, at the level of an organized
group, at the semi-industrial level}). 4. Conclusions and
recommendations: Conclusions. Recommendations.
Bibliographic references (leaves 63-65). Appendix:
Nutritional aspects of soya.
Figures show: (1) Flow diagram, with equipment, for
the production of Vital soymilk. (2-3) Flow chart for the
processing of full-fat soy flour by a simple village process.
(4) Flow chart for the processing of full-fat soy flour to
make soymilk. (5) Flow chart: Traditional process for the
production of soymilk. (6) Flow chart: Process for the
production of soymilk on the level of organized groups of
farmers; INTSOY process. (7) Construction of a sock filter
(INTSOY). (8) Flow chart: Process for the production of
soymilk using the Unidad Portatil miller. (9) Flow chart:
Process for the production of soymilk [with coco] used in
the soymilk factory of Stephen Youngberg, in Peña Blanca,
Honduras. Note: Dr. Youngberg is a Seventh-day Adventist.
(10) Three flow diagrams: Process for the production of
whole soy flour in the home–simple, toasted, and blanched.
(11) Koehring Brady 206 Crop Cooker; 2-page brochure
insert. (12) Koehring Brady Extruder Cooker; 2-page
brochure insert.
Tables show: (1) Equipment needed for processing
defatted soy flour; capacity 136 kg (300 lbs.) of soy flour

in 8 hours of operation. (2) Characteristics and nutritional
composition of soy beverage after filtration. (3) Initial
investment in equipment used in making soymilk at the
factory of Dr. Stephen Youngberg, in Peña Blanca, Honduras.
(4) Cost estimates for the production of soymilk as made
at the factory of Dr. Stephen Youngberg, in Peña Blanca,
Honduras (in Lps. = lempiras). (5) Equipment and costs of
the proposed Maisoy project in Honduras.
Page 20: Work with soy in Africa is relatively recent if
compared with early recorded work with soy in Asia. Many
of the developing African nations recognize the nutritional
needs of their population and have started to experiment
with the soybean and soy products. Soybean variety trials
have been conducted in the Ivory Coast, Rhodesia, Sierra
Leone, and Mauritania. Ethiopia has incorporated soy flour
and soybeans into traditional dishes. Ruanda and Nigeria
have introduced soybean cultivation technology and local
consumption, on account of the severe malnutrition that
exists in those countries. Nigeria is producing soybeans for
export.”
Note: Looking at endnote 5 in this bibliography,
which cites the source of this information about soy in
Africa, it seems quite clear that the word “Mauritania”
was accidentally and incorrectly substituted for the word
“Mauritius” in the “Country Reports” (see p. 218 of these
Reports).
Page 20: In Honduras. The Ministry of Natural
Resources, in cooperation with other organizations, has
conducted soybean cultivation / production trials in selected
areas in Honduras. In Comayagua, the company named
Compañía Mejores Alimentos [Best Foods Company]
initiated commercial soybean production within the last
few years. Small projects of soybean production and
consumption are prospering in communities in the following
areas: Sonaguera, Colón; Tela, Atlántida; Buena Fé,
Santa Bárbara; Las Animas, El Paraíso; Olanchito, Yoro y
Barrancho, Choluteca.
The goal of these projects is to introduce soya as a
nutritional supplement in the local diet. These projects are
carried out within homemaker’s clubs, schools, child dining
halls, and various communities, with the support of CARE,
CARITAS, The National Board of Social Comfort, like
our communities and local agronomics. The largest area
for cultivating soybeans is five blocks and the smallest is a
quarter block. The majority of these projects can be found in
the first stages of experimentation but the participants foresee
good results. These small-scale projects are important to
note because they consist of cooperative efforts and are selfsufficient. On the other hand, the participants will manage
their time and labor, and will be twice as motivated to
incorporate soy into their daily menus. Address: Honduras.
277. Kalaw, Josie; Bandonil, L.; Dy, V. 1977. Preliminary
chemical and physical evaluation of some formulated
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feeds for Penaeus monodon [giant tiger prawn] (Abstract).
Quarterly Research Report, Aquaculture Dep., Southeast
Asian Fisheries Development Center (Philippines) No. 1. p.
29-31. Jan/March.
• Summary: P. monodon is Penaeus monodon, the giant tiger
prawn.
A total of 28 feed combinations was developed for P.
monodon. Fish meal, shrimp head meal, squid head meal,
Ascetes spp., rice bran, and soybean cake were used as
primary ingredients in these feeds. A commercial vitamin
premix was added to the dry ingredients. Gelatinized corn
starch and wheat flour were used as binders. The mixture
was extruded then dried. They were analyzed for nutritional
composition and water stability. When a pellet disintegrates
easily, water pollution occurs and chances for the shrimp to
feed are minimized. Thus, the search for a compact, stable
feed pellet must be continued.
278. Harper, Judson M.; Stone, M.L.; Tribelhorn, R.E.;
Jansen, G.R.; et al. 1977. Evaluation of low-cost extrusion
cookers for use in LDC’s. Annual report. LEC Report No.
2. vii + 153 p. April. (Departments of Agricultural and
Chemical Engineering, and Food Science and Nutrition,
Colorado State Univ., Ft. Collins, CO 80523). 28 cm. [15 ref]
• Summary: Contents: List of Tables. List of Figures.
1.0 Introduction: 1.1 Background. 1.2 Objectives.
2.0 Experimental Facility: 2.1 Equipment. 2.2 General
Experimental Procedure. 2.3 Operating Instructions.
3.0 Other Considerations: 3.1 Nutritional
Considerations. 3.2 Product Considerations.
4.0 Study Results: 4.1 Corn-Soy Blends (CSB). 4.2 Fullfat Soy Flour (FFSF). 4.3 Sorghum Blends. 4.4 Extrusion of
Other Mixes. 4.5 Summary of Extrusion Studies.
5.0 Corn-Soy Blends: 5.1 CSB Manufacturing
Specifications. 5.2 Costs for CSB Production using LEC’s.
5.3 Vitamin Antioxidant and Mineral Additions. 5.4 Quality
Control Parameters for CSB.
6.0 Full-Fat Soy Flour: 6.1 FFSF Manufacturing
Specifications. 6.2 Costs for FFSF Production Using LEC’s.
6.3 Antioxidant Addition. 6.4 Quality Control Procedures.
7.0 Spare Parts and Preventive Maintenance: 7.1
Conveyors. 7.2. Mills (hammer type). 7.3 LEC. 7.4
Preventive Maintenance.
8.0 Testing Arrangements for Evaluation Sites: 8.1
Testing Program. 8.2 Test Site Summary.
9.0 Extrusion Installation: 9.1 Sri Lanka. 9.2 Bolivia
10.0 Summary. Address: Dep. of Agricultural and
Chemical Engineering, and Food Science and Nutrition, Fort
Collins, Colorado 80523.
279. Havel, Eileen; Tweeten, T.N.; Seib, P.A.; Wetzel, D.L.;
Liang, Y.T. 1977. Oligosaccharides released during hydration
of textured soya as determined by high performance liquid
chromatography. J. of Food Science 42(3):666-68. May. [20

ref]
• Summary: “High performance liquid chromatography
(HPLC) was used to determine the amount of stachyose
released from an extruded textured soy (‘Uni-Tex’) during
its hydration in boiling water. Hydration was complete in
approximately 25 minutes, at which time three-fourths of
the sugars originally present in the texturized product were
released into the cooking waters.” Address: 1-5. Dep. of
Grain Science & Industry, Kansas State Univ., Manhattan,
KS 66506; 6. Wenger International, Inc., Kansas City,
Missouri 64108.
280. Tallent, William H. 1977. Soy proteins in Europe.
Northern Regional Research Center: Notes from the Director
(Peoria, Illinois) No. 1295. p. 1. June 24.
• Summary: “Despite the higher prices of meat and other
animal proteins, the food industry has lagged behind their
U.S. counterpart in the use of soy proteins. However the
developing markets encourage several U.S. companies,
as well as Unilever, to build plants to manufacture flours,
concentrates, and isolates. Last week, Dr. H. Herstel,
Unilever Research, Zeuenaar, The Netherlands, visited with
us concerning use of soy in foods. Unilever now has a plant
(in Zwijndrecht) with an annual capacity of 60,000 metric
tons (132 million pounds) in which they produce flours,
concentrates, and isolates. Dr. Herstel discussed extrusion of
soy proteins, lipid protein concentrates, quantitation of soy
in meat-soy mixtures, ultrasonic extraction of soy proteins,
flatulence, and flavor problems with members of OC and
ED. He stated that aqueous alcohol extraction used in the
preparation of protein concentrates removes precursors
(p-coumaric and ferulic acids) of ‘cooked (retorted) soybean
odor.’ Unilever workers attribute this odor to p-vinylphenol
and p-vinylguaiacol and feel such odors were responsible
for poor acceptance of textured soy flours when they were
introduced in Europe in the late 1960’s. These developments
dramatize the significance of NRRC’s research on the
soybean flavor problem.
“Alcohol extraction to greatly increase the versatility
of soy protein products in foods is one of the significant
developments of NRRC research.” Address: Acting Director.
281. Harper, J.M.; Jansen, G. Richard. 1977. Low cost
extruders for supplemental foods. League for International
Food Education Newsletter. June. p. 1-3.
• Summary: Contents: Introduction. What is an extruder?
What about costs? Who makes LECs? (Brady, Insta-Pro).
What kinds of products? What about nutrition? Who is
already using LECs? Editor’s note. Address: 1. Dep. of
Agricultural and Chemical Engineering; 2. Dep. of Food
Science. Both: Colorado State Univ., Fort Collins, Colorado
80523.
282. Stanley, D.W. 1977. Foods for the future. Notes on

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 123
Agriculture (Guelph, Ontario) 13(2):29-30. June.
• Summary: The world’s number one problem is not, as
some believe, dwindling fossil fuel supplies, but rather that
the world’s population is expected to double in the next 30
years, reaching some 7 billion by the year 2000. “Currently,
the limiting nutrient in human feeding is protein... Oilseeds
are an excellent source of protein.” Soybeans are the oil seed
most widely used as a protein source for diets. Vegetable
protein processing is the focus of much research in the
Department of Food Science at the University of Guelph.
Texturized vegetable proteins, one of the foods of the future,
are most widely made using thermal extrusion. During the
1971-72 school year about 23 million pounds of soy protein
were used in the U.S. school lunch program. Address: Dep.
of Food Science, Ontario Agricultural College, Univ. of
Guelph, ONT, Canada.
283. Tejerina, Juana; Gómez-Brenes, R.A.; Bressani, R.
1977. Efecto de varios procesos sobre la calidad proteinica
de un alimento a base de soya y de maiz [Effect of different
processes on the protein quality of a food based on whole
soybeans and maize]. Archivos Latinoamericanos de
Nutricion 27(2):181-194. June. [10 ref. Spa; eng]
• Summary: This study deals with the effects of different
processing methods on the protein value of Maisoy, a
commercial blend of 30% whole soybeans and 70% corn.
The processes evaluated were: (1) Lime cooking using
calcium hydroxide; (2) Toasting; and (3) Extrusion cooking
using a Brady Crop Cooker. Processes 1 and 3 produced
a food with a protein efficiency ratio which varied from
2.30 to 2.60. Both processes destroyed “antiphysiological”
[antinutritional] factors in the soybeans. Address: Inst.
Nutricion Centro America y Panama, Guatemala City,
Guatemala.
284. Wenger Manufacturing. 1977. OK, Wenger extrude this!
(Ad). Food Engineering 49(6):102-03. June.
• Summary: “Surely this chap was jesting! Make noodles?
After 15 years of perfecting extruded soy protein, what could
be easier?” An illustration shows oodles of noodles. Address:
Plant and General Offices: Sabetha, Kansas. Phone: 913/2842133.
285. Ackels, A.A.; Gaylord, R.E.; Kuphal, E.E. 1977.
Evaluation of low-cost extrusion cookers in Sri Lanka. LEC
Report No. 3. 124 p. July. Special Report ID77-78-1 (Depts.
of Agricultural and Chemical Engineering, and Food Science
and Nutrition, Colorado State Univ., Ft. Collins, CO 80523).
*
286. LEC Newsletter. 1977. LEC being manufactured in
India. 1(2):4. July.
• Summary: “An extruder has been developed and is being
manufactured in India for nutritious foods and snacks.

Information can be obtained from Mr. K. Raghunandan,
Bangalore Tool Works Private Limited, 33 Queen’s Road,
Bangalore 560 051, India.”
287. LEC Newsletter. 1977. Sri Lanka planning an expansion
of LEC facilities. 1(2):2. July.
• Summary: “The Sri Lanka LEC extrusion plant, located
at Kundesale, has been in operation for over one year. This
plant was the first demonstration installation. Recently,
a team of expert consultants consisting of Messrs. Alden
Ackles, Ed Kuphal and Ralph Gaylord thoroughly reviewed
the Sri Lanka project to determine if the LEC technology
had been adequately demonstrated and recommend
improvements in the plant design operation and maintenance.
“The results of the evaluation were that the team felt the
LEC technology was appropriate for application in LDC’s.
They further recommended more research to streamline plant
operations, improve reliability of equipment, improve plant
design and enhance personnel training. Based on this report,
CARE/SL plans to expand locally produced blended foods
and to meet the need to relocate the processing plant closer
to Colombo, the center of distribution and supplies in Sri
Lanka.
“The new plant will have the capability to store a year’s
supply of grain, and will have dehulling equipment, 2-100
HP electrically driven Brady extruders, product grinders,
blenders for vitamin/mineral addition, and final product
packaging into 1 kg polyethylene bags. Plans are for the
plant to produce 3,750 T/yr of CSB to be started in the spring
or summer of 1978. Some commercial sales of the extruded
product (THRIPOSHA) are also planned.”
288. Food Engineering. 1977. First licensee for Uni-Tex
meat analogs. 49(8):48. Aug.
• Summary: The first licensee is Garrison Products, Inc.,
which will operate a new plant in Northbrook, Illinois–
according to an announcement by Wenger Manufacturing of
Sabetha, Kansas. Garrison will produce this unique double
extruded meat analog under the Wenger patents.
“Uni-Tex is a dense, untwisted, uniformly layered,
vegetable protein base meat analog made by extruding any of
several inexpensive, defatted, high protein vegetable flours
such as defatted soy or peanut flours, concentrated, or grits.
It can be readily flavored, colored, and given a texture like
that of ham, beef, chicken or sea foods.”
289. Thriposha Programme. 1977. Thriposha: The Sri
Lanka Fortified Food Programme of the Ministry of Health
in cooperation with CARE. P.O. Box 1024, Colombo, Sri
Lanka. 12 p. 21 x 28 cm.
• Summary: Contents: 1. The power packed food
supplement: Thriposha. 2. Sri Lanka’s nutritional situation.
3. Medically selected participants. 4. Local processing and
agricultural impact. 5. The future.
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“The immediate purpose of the Thriposha programme is
curative attack against malnutrition: only those children and
pregnant and lactating women who are medically identified
as undernourished are eligible for participation in 1977/78
Thriposha is being provided to 450,000 women and children
free of cost, a vital factor given the significant correlation
between malnutrition and poverty.
“The Thriposha programme presently reaches 240,000
pre-schoolers.”
“Thriposha first appeared in Sri Lanka in 1973, in the
form of imported Wheat-Soy-Blend (WSB) donated by
CARE. The imported product was simply repacked into
attractive 750 gramme plastic packets, bearing the now
well-known picture of the healthy baby... The following year
local cereals were incorporated. In 1975, CARE and the U.S.
Agency for International Development–U.S. Department of
Agriculture, donated and installed equipment with technical
assistance provided by the Department of Agricultural
Engineering, Colorado State University, which included a
low cost extrusion cooker, to process larger quantities of
locally produced cereal (corn) and legume (soyabean).”
“The utilization of local products has grown from
60,500 lbs. in the first year to 3,960,000 lbs., representing
25% local input at present.
“Significantly, the Thriposha programme is already
the largest consumer of soyabeans and the second largest
user of corn in Sri Lanka requiring 990,000 lbs. of soya and
2,970,000 lbs. of corn in 1977.”
Photos show: (1) A package of Thriposha with a
healthy baby on the front. (2) Map of Sri Lanka with bar
charts of malnutrition by province. (3) Children suffering
from marasmus and kwashiorkor. (4) The four types of
participants. (5) The Kundasale factory. Also: Pie chart
of Thriposha nutritional composition. Table of Thriposha
nutrients. Pie chart of malnutrition in Sri Lanka: 58%
healthy, 42% malnourished, including some with third
degree malnutrition. Bar chart of Thriposha production for 4
years from 1973/74 to 1976/77, each divided into imported
and local. Local production began in 1973-74. Graph of
future recipient levels from 1978 to 1984, including rise in
domestic inputs and decline in PL 480 ICSM.
Note: This is the earliest document seen (Jan. 2019)
that mentions “Thriposha”–which was introduced in 1973.
Address: Colombo, Sri Lanka.
290. French, Frank. 1977. Bakery uses of soy products.
Baker’s Digest 51(5):98-103. Oct. [7 ref]
• Summary: Contents: Introduction. Production of soy
products. Use in bread production. Use of other soy products:
Lecithin, cakes and doughnuts, sweet goods, variety breads,
fiber breads. Conclusion.
The use of soy flour in making white bread has several
significant advantages: Moisture retention, bleaching and
oxidation using an enzyme active soy flour, crust color

improvement, improved nutritional profile.
Fig. 3 (p. 100) is a bar chart showing the cost per pound
of protein from various sources. The three least expensive
sources are “lowfat soybean flour, granular soybean
concentrate, and extruded soybean flour;” the three most
expensive are beef (about 15 times as expensive as soy
flour), pork, and tuna fish.
Fig. 4 shows the improvements in protein quantity
realized from fortifying white bread with 12% soy flour: (1)
It raises the protein quantity by 50% from 8.0% to 12.0%
protein; (2) It raises the protein quality by 95% from 1.00 to
1.95–compared with 2.50 for casein.
“Nutrisoy fiber is the toasted ground cotyledon of the
soybean and at 40 per cent crude fiber is highest in fiber
among natural fiber materials.” Table V gives a nutritional
analysis of Nutrisoy fiber, which contains: Protein 10%,
moisture 9%, fat 1%, crude fiber 40%, minerals 4%,
carbohydrates 36%. Address: Archer Daniels Midland Co.,
Decatur, Illinois.
291. Product Name: Unitein 1 and 2 (Double-Extruded
Textured Soy Protein).
Manufacturer’s Name: Garrison Products Inc.
Manufacturer’s Address: 1471 Paddock Dr., Northbrook
(near Chicago), IL 60062. Phone: (312) 729-4906.
Date of Introduction: 1977 November.
Ingredients: Defatted soy flour.
Wt/Vol., Packaging, Price: 35 cubic foot woven
polypropelyne bags. Sells for $0.60/lb.
How Stored: Shelf stable.
New Product–Documentation: This was the first
commercial product made using the Wenger Uni-Tex double
extrusion process. Food Engineering. 1977. Aug. p. 48. “First
licensee for Uni-Tex meat analogs.” The first licensee is
Garrison Products, Inc. Notes from a phone call to Robert R.
Garrison by Dr. Walter J. Wolf, Oilseed Crops Lab., NRRC,
Peoria, Illinois. 1977. Dec. 14. He has formed Garrison
Products, Inc. and has built a semi-works plant with an
initial capacity of 3 million lb, expandable to 12 million lb.
Garrison has a chemical processing background (16 years).
His plant has been in operation for 45 days. His product,
called Unitein, sells for $0.60/lb., but hydrates 2:1 or $0.20/
lb of hydrated product. Dr. Wolf visited Garrison Products on
9 May 1978 to study their double extrusion process. Robert
R. Garrison showed him the plant and discussed the process.
Wolf, in turn, sent him information on extrusion of defatted
soy flakes.
Letter from Robert R. Garrison to Dr. Walter Wolf of
NRRC. 1978. Jan. 16. He encloses samples of unflavored
Unitein-1 and Unitein-2, with general instructions for use
and preliminary specification sheets. Also six color slides
showing close-up views of the products, and two color
photos of products being made at his plant.
Garrison, Robert R.; Stinson, Wm. S. 1978. Food

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 125
Processing (Chicago). Nov. p. 120-21. “Two-stage extrusion
process produces meat analogs: Increases drying efficiency
with electrode boiler.”
292. Walsten, Mike. 1977. When is feeding cooked soybeans
to swine your best bet? World Farming 19(11):6-7, 26-27.
Nov.
• Summary: Economics generally favor selling soybeans and
buying back the meal, but there are times when extrusion
cooking the soybeans on-farm may save you money.
293. Dronne, Yves. 1977. Les proteínes extrudées de soja
en alimentation humaine [Extruded soy proteins in human
nutrition]. Rungis, France: Institut National de la Recherche
Agronomique (INRA). 11 p. [Fre]*
Address: France.
294. Horn, R.E. 1977. Extrusion cooking systems. St.
Joseph, Michigan: American Society of Agricultural
Engineers. 7 [5] p. *
• Summary: Presented at the 1978 Winter Meeting American
Society of Agricultural Engineers.
295. Product Name: Textured Soy Flour (Extruded).
Manufacturer’s Name: North American Laboratory Co.
Manufacturer’s Address: 1717 W. 10th St., Indianapolis,
IN 46222.
Date of Introduction: 1977.
New Product–Documentation: Soybean Digest Blue Book.
1977. p. 37.
296. Archer-Daniels-Midland. 1977. What’s new: A 75 year
report from Archer Daniels Midland Company. Decatur,
Illinois. 12 p.
• Summary: See next page. Contents: We’ve come a long
way. And we’re still making news in milling. The vegetable
protein explosion (p. 8). The high fructose story keeps
getting sweeter (ADM launched CornSweet in 1973). Beer
or cocktails with your pasta dinner? ADM today: Where the
people who feed the world buy their groceries.
A photo facing page 8 shows a man–perhaps William T.
Atkinson–making TVP.
“Our forerunner started in 1902 with a single mill and
soon became a leading crusher of flaxseed... 75 years ago,
ADM was strictly in the business of crushing flax for its oil,
which was used primarily as a drying oil in paint... Today
ADM is the bridge between two giant industries, agriculture
and food... Total commitment to the baking industry has
led us to add vital wheat gluten to our line of specialties
recently. Gluten is the non-soluble protein in wheat. It is the
part of wheat flour that makes it possible to make an elastic,
cohesive dough from wheat flour. Adding vital wheat gluten
enables bakers to use less expensive flours, it improves bread
features such as loaf volume, flavor, softness. It’s a necessary

ingredient in the popular new variety breads.”
In “1965 ADM introduced TVP brand textured vegetable
protein. Ten years later we introduced a second generation
of TVP containing 70% protein, along with a new soy
protein concentrate. Today you’ll find ADM’s soy proteins
in more than 600 brands of prepared foods on the grocer’s
shelves. Soups, chili, frozen dinners, pizza, gravies. You’ll
find other forms of soy protein in everything from beverages
and baked goods to pet foods.” Some of the most recent
developments include: New soy variety breads, sweets that
are good for kids (cookies based on the new Ardex soy
protein concentrates), a new soy beverage based on new
technology that tastes great and has the quality of nutrition
needed by growing children, and Nutrisoy fiber (a soy bran).
“Who needs high priced foods? Not the British. Cadbury’s
Soya Choice fills the bill. Based on TVP, these products are a
raging success. It as the good flavor and nutrition of meat. At
half the price.” A color photo shows two cans of Cadbury’s
Soya Choice (Casserole Chunks, and Mince). A full-page
black-and white photo on the facing page shows a person
(perhaps William Atkinson) running a large extrusion cooker.
The last page is titled: “ADM Today: Where the people
who feed the world buy their groceries.” ADM Refined
Oils makes Yelkin lecithins, margarine and shortening
oils, and cooking oils. ADM Milling makes wheat gluten.
ADM Protein Specialties makes: TVP textured vegetable
protein (flavored and unflavored), TVP/2 textured vegetable
protein concentrate (flavored and unflavored), Ardex 700
soy protein concentrate, Nutrisoy low and full fat soy flours,
and Nutrisoy defatted soy flours and grits. Address: Archer
Daniels Midland Company, Box 1470, Decatur, Illinois
62525.
297. Fuji Seiyu K.K. (Fuji Oil Co.). 1977. Daizu tanpaku
kogyo-ka e no michi [Road to industrialization of soy
protein. Part I (Document part)]. In: Fuji Seiyu K.K. 1977.
Fuji Seiyu 25 Nen-shi: Showa 21 nen 11-gatsu–Showa 51
nen 3-gatsu [Fuji Oil Company Ltd.: 25-year history, Nov.
1946 to March 1976]. Tokyo: Fuji Oil Co. 622 p. See p. 41730. [Jap]
• Summary: Outline: As a major Japanese soybean crusher,
processing whole soybeans into soybean oil and defatted
soybean meal, Fuji Seiyu produced large amounts defatted
soybean meal. In 1962-62 Fuji Seiyu began to make Fuji
Takaramame (a by-product of tofu powder) and Proplus
using soy protein from defatted soybean meal, even though
these were not considered to be good soy protein products.
In 1967 Fuji developed isolated soy protein (containing
more than 92% protein) from defatted soybean meal, and
started to sell this FujiPro isolated soy protein. Since it was a
completely new product and little was known about it, sales
were slow in the beginning. But later it started to be sold to
makers of second generation meat products (such as sausages
or ham).
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In 1969 Fuji started to sell Fuji Nikku (“Fuji Meat”),
which is a textured protein product (soshiki tanpaku seihin)
and this expanded their market among hamburger and
hamburger ball (meatball) makers. Based on the above
experience, Ralston Purina (America’s leading soy protein
manufacturer) got to know Fuji and invited the company
to do a joint venture. Three years later, in Dec. 1973, the
two companies contributed 200 million yen and founded
a joint company named Fuji Purina Protein K.K. In 1974
they started to make and sell FujiPur / FujiPua (for “Fuji
Purina”), a spun soy protein fiber. Presently, Fuji Seiyu is
trying to expand into new, undeveloped markets for soy
protein foods (p. 418).
For 1964 the Food Bureau (Shokuryo-chô) of Japan’s
Ministry of Agriculture, planned the following usage of
soybean meal: Food 347,000 metric tons (tonnes). Feed
691,000 tonnes. All but 69,000 tonnes of the food use went
for miso, shoyu, and tofu. Of this 69,000 tonnes, 40,000
tonnes went for soy protein foods (such as breads, biscuits,
doughnuts, shortcake, ice cream, fish paste products, cheese,
soup, etc.) and 30,000 tonnes for glutamic acid / MSG (p.
419).
Fuji decided to industrialize soy protein very early and
also to make isolated soy protein their main soy protein
product. Other Japanese companies that tried to enter the soy
protein market failed because they produced only soy protein
concentrate (p. 420).
Fuji Seiyu finished their research on isolated soy protein
at the end of 1966, then started test production in their
1-tonne pilot plant. In June 1967, they started to build their
full-scale plant, and finished by the end of the year; it had a
capacity of 100 tonnes/month. The company named its first
product Fuji Pro; this isolated soy protein contained more
than 90% protein and about 6% moisture (p. 421).
Then the company found that they could use Fuji Pro
in fish paste products, so they tried to sell it to companies
making such products. But these manufacturers were very
conservative, so after 6 months Fuji gave up and began
selling it to secondary meat producers (p. 423).
The meat industry was also very conservative, but after
many visits to these companies, Fuji got to understand them
better. Some of these companies were already importing soy
protein from the USA and using it in their meat products.
Fuji’s research & development department developed a
sausage containing Fuji Pro and presented samples to the
meat processors; they made many repeat visits. In 1968 Fuji
received an order from a large meat processor; after that they
received orders from medium and small processors one after
another. In Nov. 1968 Fuji’s sales finally reached 100 tonnes/
month. Later, after many careful investigations, the Japan
Agricultural Standards (JAS) decided to make isolated soy
protein a JAS product with a standard of identity for use in
ham, sausages, etc. In this way, sales of Fuji Pro expanded.
But there was also another reason for expansion: Exports!

Actually exports started earlier and were easier than sales
to the domestic Japanese market. And it was because of the
demand from abroad that Fuji decided to build their first
full-scale plant in 1967, even though they didn’t have any
clear idea about their domestic sales. Fuji’s exports went
Shoemaker, a Dutch food company; this relationship started
in about 1964 (p. 424).
At that time the Dutch company was selling soy protein
made by Central Soya in the USA. Being dissatisfied with
the product’s quality and prices, they looked to Japanese
oil makers to produce these products. They contacted
several companies, including Fuji Seiyu, which answered
their inquiry and told them: “We are still study isolates,
but we have a product that contains 50% protein.” They
sent Shoemaker a sample of Fuji Takaramame. However
Shoemaker wanted a soy protein isolate, so no business was
transacted. But from that time on, the two companies stayed
in close communication and began to exchange information.
Shoemaker asked Fuji to develop a soy protein isolate,
provided important suggestions concerning the research, and
sent Fuji a report of the European market for such a product.
Shoemaker’s cooperation played an important role in the
development of Fuji’s isolated soy protein.
Initially, Fuji had placed heavy emphasis on developing
soy protein products for second generation fish paste
products, but after considering the potential demand in
Europe, Fuji started to research soy proteins for meat
products such as ham and sausage. Fuji Pro was developed
to be highly elastic, emulsifiable, and water soluble–
characteristics desired by the European market. Fuji sent
some samples. Before they started commercial production,
they signed a contract with Shoemaker as a sales agent;
it named Fuji as a IPSO (International Protein Sales
Organization) and exporter. Thus, it was because of the
European market that Fuji could start commercial production
without a domestic market, and it was this European market
that enabled Fuji to sell isolates in Japan. Everything seemed
backwards. For example, some Japanese from the meat
industry went to Europe to study that industry. There they
learned that soy protein (named IPSO) was being used in
ham and sausages. Returning to Japan, they discovered to
their surprise that the soy protein was made in Japan by
Fuji. In 1969 Fuji’s contribution to Japanese exports (oil and
protein) was honored with an award (p. 425-26).
A knowledge of the overseas market for soy protein
was a great help to Fuji as its soy protein products began
to serve an international market. This also gave ideas
for development of new products–starting with meatlike
soy protein products. They received news from Bernard
Hawley in England that textured soy protein products had
been developed in the USA. Hawley was a nutritionist
and a consultant (Hawley & Associates) and Fuji began to
use his consulting services in April 1966 (p. 428). Hawley
made many trips to Japan and he and Mr. Nishimura (the
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president of Fuji Seiyu) became great friends. In 1967 Fuji
sent Hawley to the USA and asked him to study the market
for textured soy proteins and the send Fuji a market report
(p. 429). Meanwhile, the company president and a man
from the planning department also went to the USA to study
the market; they soon decided to start making textured soy
protein immediately. They visited Wenger Manufacturing
Co. in the USA, signed a contract in April 1968, and received
a machine [extrusion cooker] that year. Actually they bought
only the main body of the machine from Wenger; the other
parts (including the power mill) were invented and designed
by Fuji technicians (p. 430). (Continued). Address: Tokyo,
Japan.
298. Horan, F.E. 1977. Protein texturization. In: J.R.
Whitaker and S.R. Tannenbaum, eds. 1977. Food Proteins.
Westport, CT: AVI Publishing Co. xi + 602 p. See p. 484515. [75 ref]
• Summary: Contents: Introduction. Emphasis is on foods.
Meaning of texture. Why Protein Foods? Evolution of
textured protein foods: The first protein food–human
milk, Early achievements with textured protein products,
More recent achievements with textured protein products.
Assessment of textured protein foods: Scientific and
technological aspects, Marketing aspects. Outlook for the
future.
Tables: (1) Protein supplies throughout the world. (2)
Proteins available for U.S. civilian consumption. (3) Annual
U.S. per capita consumption of some meats. (4) Disposable
income spent for beef. (5) Proximate composition of milks
and soybeans. (6) Lysine and methionine plus cystine
in wheat and soy. (7) Composition of bacon analog. (8)
Consumer’s cost comparison of meat and meat-soy blend.
(9) Fat and water relationships in extended beef patties. (10)
Economic basis for TVP in frankfurters.
Figures: (1) Sources of protein. (2) Income and
expenditures. (3) Commercial cereal-soy blended products.
(4) Diagram of a typical cooker-extruder. (5) Productivity
as a function of an extruder pump zone. (6) Some types
of extruder screws. (7) Instron measurements on textured
soy flour and textured soy protein concentrate. (8) Instron
measurements on textured soy products and meat. (9)
Scanning electron microscope photographs. (10) Textured
soy flour before and after hydration. (11) Institutional and
retail applications of textured soy protein. Address: ADM,
Decatur, Illinois.
299. Orr, Elizabeth. 1977. The contribution of new food
mixtures to the relief of malnutrition: A second look. Food
and Nutrition (U.N.) 3(2):2-10. [4 ref]
• Summary: This is an update of the 1972 Tropical
Products Institute study. A table lists products by continent
and country, and categorizes them as exploratory stage,
production terminated, production irregular/position not

known, and in regular production, each with its year of
introduction. Soy products terminated include Saci (1968) in
Brazil and Saridele (1957) in Indonesia.
Soy products with production irregular or position not
known include Soya Products in Mexico (introduced by
Conasupo in the early 1960s) and Solein (1963) in Brazil.
Soy products in regular production include Puma (1969)
in Guyana, Pronutro (1962) in South Africa, Soya Products
(1968) in Uganda, Vitasoy (1940) in Hong Kong, Vitabean
(1952) in Malaysia and Singapore, and Soya Products (1963)
in Thailand. Other soy products discussed include Superchil
and Fortesan in Chile, Bienestarina in Colombia, Incaparina
in Guatemala, Maisoy in Bolivia, Leche Avena in Ecuador,
Nutri Nugget, Protesnac, Protein Plus, Shaktiahar, and
Paushtikahar (all from Soya Production and Research Assoc.,
Bareilly) in India, and Thriposha in Sri Lanka. Address:
Head, Marketing and Industrial Economics Dep., Tropical
Products Inst., London.
300. American Soybean Assoc. ed. 1978. International Soya
Protein Food Conference, Proceedings. Hudson, Iowa: ASA.
136 p. Held 25-27 Jan. 1978, Republic of Singapore. No
index. 29 cm. [328 ref]
• Summary: See next page. Contains 34 papers, largely
about the use of modern soy protein products. Individual
papers are cited separately. The “registration list” (p. 127-35)
is a detailed directory of participants and the press, sorted by
country or continent.
The eight “Exhibitors” (p. 136) were American Soybean
Association (Hudson, Iowa), DeKalb County Exports Inc.
(Ottawa, Illinois), Intercom News (Kansas), Japan Vegetable
Protein Food Association (Tokyo), Kikkoman Shoyu Co.
Ltd. (Tokyo), Ralston-Purina (St. Louis, Missouri), United
Vegetable Oil Co. (Pte) Ltd. (Singapore), and Wenger
International Inc. (Kansas City, Missouri). Address: Hudson,
Iowa.
301. Food Processing (Chicago). 1978. Corn-soy snacks and
peanut-based products. 39(1):58. Jan.
• Summary: The new product is called Snoiks. Developed by
Brigham Young University and designed for young people,
it is made from 20% defatted soy flour and 80% corn flour,
which is extruded, mixed with water, and steam cooked.
Address: Dr. John Hal Johnson, Brigham Young Univ.,
Provo, Utah.
302. Maurice, T.J.; Stanley, D.W. 1978. Texture-structure
relationships in texturized soy protein. IV. Influence of
process variables on extrusion texturization. Canadian
Institute of Food Science and Technology Journal 11(1):1-6.
Jan. [10 ref. Eng; fre]
• Summary: “When the effects of protein and moisture were
separated by adding soy protein isolate (isolat protéique de
soja) to the feed material 77% of the variation was explained
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by protein.”
Note: This is the earliest French-language document
seen uses the term isolat protéique de soja to refer to soy
protein isolate. Address: Dep. of Food Science, Univ. of
Guelph, Guelph, ONT, Canada.
303. Singh, Surjan. 1978. Potential of soy protein in
improving Indian diet. In: American Soybean Assoc.,
ed. 1978. International Soya Protein Food Conference,
Proceedings. Hudson, Iowa: ASA. 136 p. See p. 70-73.
• Summary: Contents: Problems associated with soybean
utilization. Pattern and potential of soybean uses in India.
“Systematic research on soybean utilization was
initiated at the G.B. Pant University of Agriculture &
Technology in 1971 with the technical collaboration of both
the Nave Technical Institute Shahjahanpur and the University
of Illinois U.S.A. Some of the products developed include:
Some of the products developed include:
1. Nutrinugget [sic, Nutri Nugget] (a textured protein
product made from 100% defatted soyflour...) 2. Protesnac (a
flavoured and spiced snack item, made from a combination
of 84% rice and 14.3% defatted soyflour...) 3. Protein plus (a
ready to eat product made from a combination of corn and
defatted soyflour...) 4. Paustic Ahar (a sweetened ready to eat
food made by extruding a mixture containing corn and full
fat soy flour...) 5. Nutri Ahar (an extruded product made from
cooked soybeans...)
“Nearly 70 tons of these products are manufactured per
month by Soy Production and Research Association–a non
profit and charitable organization established in 1971. It is
a joint venture of Nave Technical Institute, Shahjahanpur
and G.B. Pant University of Agriculture and Technology,
Pantnagar. It is the first organization in India, producing and
marketing high protein soy foods in the country. Nutrinugget
and Protesnac cater to the consumer market whereas Protein
plus, Paustic Ahar and Nutri Ahar are particularly suited
for ever expanding institutional feeding programs. In view
of the great demand on these products the capacity is being
increased to 500 tons a month.” Address: Head, Dep. of Food
Science and Technol., G.B. Pant Univ., U.P., India.
304. Wolf, W.J. 1978. New soy protein food products in
the United States. In: American Soybean Assoc., ed. 1978.
International Soya Protein Food Conference, Proceedings.
Hudson, Iowa: ASA. 136 p. See p. 59-65. [19 ref]
• Summary: Contents: Introduction. Defatted flours.
Textured soy flours: Double extrusion, steam texturization,
cooled die extrusion. Protein concentrates: Hexane (ethanolethanol: water process), hot water process. Textured protein
concentrates. Isolates. Conclusion. Address: Northern
Regional Research Center, Peoria, Illinois.
305. Product Name: Lisha (Corn-soy-milk).
Manufacturer’s Name: National Milling Corporation.

Manufacturer’s Address: Dar es Salaam, Tanzania.
Date of Introduction: 1978 April.
Ingredients: Corn, soyabeans (dehulled and extrusion
cooked), nonfat dry milk, minerals, vitamins.
How Stored: Shelf stable.
New Product–Documentation: Kepakepa. 1979. LEC
Report No. 7. p. 61-71. The product was introduced in about
April 1978. Lisha means “to feed” in Swahili. This cornsoy-milk is produced by using corn, soyabeans and milk
fortified with vitamins and minerals. Major ingredients–corn,
soyabeans and milk (NFDM)–are mixed at approximately
70%, 25% and 5%, respectively. Minerals and vitamins are
then added at 2.7%k and 0.1% rates, respectively.
“The production process starts with whole soyabeans
which are filled into a cracking mill (roller-type) in which the
hulls are loosened. Beans with loosened hulls are conveyed
through an inclined screw conveyor to the aspirator and
gravity table for separating the hulls.”
“Up to the end of December 1978, approximately 730
tons of raw materials were used, out of which 572 tons of
LISHA were produced.”
Aguilera and Lusas. 1981. Journal of the American Oil
Chemists’ Society. March. p. 518. “Lisha (corn-soya-milk)
production in Tanzania in 1978 was 572 tonnes. It has been
distributed through institutional channels to malnourished
children in health clinics.”
Easterbrook. 1986. Science 86. Jan. p. 48, 50-54. “A
feeding machine.”
Note: This is the earliest known commercial soy product
made in Tanzania.
306. Ochetim, S.; Nicholson, H.H. 1978. Soyabeans in diets
of growing pigs. East African Agricultural and Forestry
Journal 43(4):298-304. April. [28 ref]
• Summary: In Uganda, there are two soybean processing
plants. One [Kawempe Flour and Groundnut Mill,
Kawempe] produces soybean meal (SBM), and the other
[Africa Basic Foods Ltd. in Kampala] produces a number of
soybean products including whole extruded soybeans.
The object of this investigation was to study the feeding
value of maize-based diets containing either extruded whole
soybeans (MES, with 22% soybeans), soybean meal (MSM,
with 20% soybean meal), or commercial cereal balancer
(MCB, with no soy), and the complete commercial ration on
the performance, nutrient digestibility, and carcass quality
of growing pigs. Feeding whole cooked soybeans to pigs
at this level led to soft or oily carcasses. Address: Dep. of
Animal Production, Faculty of Veterinary Medicine, Univ. of
Nairobi, P.O. Box 29053, Kabete, Kenya.
307. Ward, A.G. 1978. Commercial development of soya
bean protein products in the EEC. In: Commission of the
European Communities. Agriculture. 1978. Report of the
Study Group on Vegetable Proteins in Foodstuffs for Human
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Consumption, in Particular in Meat Products. See p. 83-85.
Appendix IV. April.
• Summary: “The soya bean is the main source of
specialized vegetable protein products for human
consumption within the EEC. Wheat gluten is also used but
only to a very limited extent.” It is difficult to estimate the
current scale of usage for human consumption.
“Belgium: N.V. Vamo Mills produces toasted defatted
flour and grits. No extruders known to occur in Belgium.
Production of isolates being undertaken by Purina Protein
Europe (associate of Ralston Purina Company USA).
“Denmark: Aarhus Oliefabrik A/S produces defatted
flour, soya concentrate (Danpro) and textured soya
concentrate. The company operates the only extruder in
Denmark. Dansk Sojakagefabrik A/S produces defatted soya
flour and grits as well as full fat soya flour.
“France: Société Industrielle des Oléagineux
produces defatted soya flour and grits as well as full fat
soya flour. Rhône Poulenc is reported to be working with
an experimental soya protein spinning plant (not yet
commercial). No information has been received about
extruders functioning in France.
“Germany: Ölwerke Noury and Van Der Lande,
Ölmühle Hamburg A.G. and Holtz and Willemsen all
produce defatted soya flour and grits and the first two also
produce full fat soya flour and grits. No information has been
received about extruders functioning in Germany.
“Netherlands: Cargill Soja Industrie B.V. (associated
with Cargill Inc., USA) produces defatted flour and grits. The
company has three extruders for textured soya products, each
with a capacity of about 7,000 to 10,000 tons per annum.
These are not thought yet to be working to capacity. Unimills
B.V. produces defatted soya flour, soya concentrate and
products textured by extrusion with a single extruder. ADM–
De Ploeg B.V. produces defatted soya flour and grits and also
textured soya flour. The company has a single extruder of
capacity 7,000 to 10,000 tons per annum, and is an associate
of Archer Daniels Midland Co., USA.
“United Kingdom: British Soya Products produces
defatted soya flour and grits as well as full fat flour.
The company also produces by its own techniques (not
conventional extrusion) the “Bespro” range of textured
products. These may include gluten with the soya material.
Spillers Ltd (Soya Food Ltd and Lucas Ltd) produces
defatted flour and grits as well as full fat flour. Soya
concentrate (Newpro) and textured soya flour are also
produced. It is believed that the company now has the
production capacity of two extruders (14,000 to 20,000
tons per annum). GMB (Proteins) Limited (jointly owned
by General Mills Inc., USA and Bush, Boake Allen Ltd)
produces a textured soya product (“Bontrae”), not by
conventional extrusion. It is thought the current production
capacity is a few thousand tons per annum. Miles
Laboratories (U.K.) is linked to Miles Laboratories Inc.,

USA. Information is lacking as to whether the company
has production capacity in the U.K. for textured products,
as well as importing U.S. products. Courtaulds Limited
produces a range of spun soya protein products (Kesp),
some of which may incorporate gluten. Annual production
is not known. The British Arkady Co. Ltd is associated with
Archer Daniels Midland Co., USA. Defatted soya flour
and grits, full fat soya flour and textured soya products (by
extrusion) are produced. The single extruder has a capacity
of 7,000 to 10,000 tons per annum. Extensive research and
development has been carried out by Unilever Ltd. (in close
association with Unilever in the Netherlands) to develop
the “mesophase” process for the preparation of soya protein
products and to utilize them in foods. The processes have not
yet been commercially exploited.
“No information has been received concerning the
production of soya protein products for human consumption
and in particular textured products from Ireland, Italy and
Luxembourg but Italy has very substantial capacity for
the production of oil and meal from soya beans.” Address:
Procter Dep. of Food and Leather Science, Univ. of Leeds,
Leeds.
308. Jansen, G.R.; Harper, J.M.; O’Deen, L. 1978.
Nutritional evaluation of blended foods made with a low-cost
extruder cooker. J. of Food Science 43(3):912-15, 925. May/
June. [34 ref]
• Summary: In response to the widespread and serious
nutritional problems in less developed countries (LDC’s),
the Institute of Nutrition of Central America and Panama
(INCAP) has developed a group of cereal-legume blends for
feeding malnourished children known as Incaparina. They
are produced using a Brady Crop Cooker–a type of low-cost
extruder cooker (LEC).
An important new direction of the Food for Peace
Program is toward local processing of cereal and legumes
as a means of extending the Title II blended foods in childfeeding programs.
The nutritional evaluation was conducted on corn or
sorghum blended with soy or cottonseed. The results of
this experiment “suggest the utility of this extrusion system
in producing low-cost nutritious blended foods for use
in supplemental feeding programs.” Address: 1&3. Dep.
of Food Science & Nutrition; 2. Dep. of Agricultural and
Chemical Engineering. All: Colorado State Univ., Fort
Collins, CO 80523.
309. Milligan, Edward D. 1978. Re: EMI processes and
systems for soy protein processing. Letter to William
Shurtleff at New-Age Foods Study Center, 278-28 Higashi
Oizumi, Nerima-ku, Tokyo 177, Japan, July 26–in reply to
request. 2 p. Typed, without signature on letterhead.
• Summary: “Dear Mr. Shurtleff: I am writing to acquaint
you with EMI processes and systems for soy protein
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processing.
“The most common methods for manufacturing various
defatted edible soy products as shown on the enclosed
flowsheet SFS-149, employ the following steps:
“(1) Extraction of dehulled soybeans with hexane in a
solvent extraction plant.
“(2) Desolventizing the extracted flakes with an EMI
Flash Desolventizing System to produce uncooked flakes
with light color and maximum PDI (Protein Dispersibility
Index).
“(3) Cooking the flash desolventized flakes to the exact
degree of cooking required for various end uses, ranging
from fully cooked to lightly cooked, still with the lightest
possible color.
“(4) Grinding the above flakes to produce various sizes
of flour and grits, for feed material to extrusion, and direct
use by bakers, sausage makers and others.
“(5) Producing textured products such as soy chunks or
snack foods, by extrusion methods. These are used as meat
additives and extenders. Flour from (4) above is the usual
raw material.”
There are two attachments:
(1, 4 p.) “EMI is in the protein products processing
plants business. Supplying:
“Solvent Extraction Plants
“Flash Desolventizing Systems
“PDI Control Cooker Systems
“Flour and Grits Grinding Systems
“For production of protein products for direct use or for
further processing to:
“Textured Vegetable Protein
“Soy Protein Concentrate
“Soy Protein Isolate.
A graph shows “EMI flash desolventizing systems
desolventized flake production capacity of installed
systems.” It increased from about 200 tons per day in 1960 to
about 3,800 tons per day in 1975.
(2) A flow diagram blueprint of EMI edible soy protein
processes (dated 8 April 1974). Address: President, EMI Disc
Corp., 3166 Des Plaines Ave., Des Plaines, Illinois 60018.
Phone: (312) 827-3164.
310. Harper, Judson M. 1978. Extrusion processing of food.
Food Technology 32(7):67-72. July. [22 ref]
• Summary: Contents: Introduction. Food extrusion
development [history]. Advantages of extrusion.
Characteristics of food extrudes. Mechanical features of
an extruder: Other significant features, the feed hopper,
the barrel, jackets, the die assembly, a face cutter, control
parameters. Modeling an extruder. Extrusion scale-up.
Address: Colorado State Univ., Fort Collins, CO 80523.
311. Harper, Judson M.; Cummings, David A.; Kellerby,
J.D.; Tribelhorn, R.E.; Jansen, G.R.; Maga, J.A. 1978.

Evaluation of low-cost extrusion cookers for use in
LDC’s. Annual report. LEC Report No. 4. ix + 192 p. July.
(Departments of Agricultural and Chemical Engineering,
and Food Science and Nutrition, Colorado State Univ., Ft.
Collins, CO 80523). 28 cm.
• Summary: Contents: List of tables (51 tables). List of
figures (23). 1. Introduction: Background, objectives. 2.
Extruded products evaluation: Cottonseed blends, TSP
(texturized soy protein), chickpeas, preclinical evaluation of
CSB, full-fat soy flour, rice bran. 3. Equipment evaluation:
Brady Crop Cooker, capabilities and limitations, survey
of the LEC system components, dehulling laboratory. 4.
Demonstration sites: Sri Lanka, Costa Rica, Tanzania, Fullfat soy flour plant–Chihuahua, Mexico. 5. Testing sites:
Guatemala workshop, Philippines, Guyana. 6. Granular bed
roaster evaluation: Roaster design, evaluation of roasters
where granular bed is heated separately from contacting
process, evaluation of roasters where granular bed and
products are heated together in a single chamber, evaluation
of roaster samples, storage studies. 7. Vitamin and mineral
suppliers. 8. Summary. Address: Fort Collins, Colorado.
312. Smith, J.L.; Kellerby, J.D.; Tribelhorn, R.E. 1978.
Mechanical evaluation of Brady Crop Cooker #206.
LEC Report No. 5. 23 p. July. Special Report (Depts. of
Agricultural and Chemical Engineering, and Food Science
and Nutrition, Colorado State Univ., Ft. Collins, CO 80523).
28 cm.
• Summary: “Introduction: The purpose of this report is
to discuss the durability and reliability of the Brady Crop
Cooker #206. In actual use, the Brady cooker has clearly
demonstrated its capability to produce the kind and quality
of products desired. However, several questions have
been raised concerning its suitability and adaptability for
continuous operation.
“The Brady is one component of a materials handling
and processing system. Reliability and maintenance
requirements of the Brady must therefore be considered
in view of similar criteria for other components which are
also commonly used in the system. To secure needed data,
a survey was conducted of manufacturers and suppliers
of various components. Information on the useful life,
maintenance and repair costs were obtained, and are
discussed in the last section of this report.
“Obviously, any machine can have infinite life if
preventative and required maintenance are performed
when needed, and the costs are economically and/or
legally justified. A classic example of this situation is the
commercial airliner. In a more practical sense, however,
repairs, maintenance, etc., must be considered in terms of
costs, expected economic life and timeliness required for
functional performance of the machine. In other words,
the costs of maintaining an operational machine must be
considered in terms of its cost per unit output or pound of
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product produced, the value added to the product, and the
cost of not having the process available for certain time
periods. Data contained in the survey section of this report
can be used to estimate operating and maintenance costs for
extruders and related equipment.
“From the maintenance point of view, durability and
reliability and/or the life of the machine are considered in
three categories. They are:
“1. Routine or preventative maintenance.–This normally
includes lubrication and minor adjustments to components
for wear. It is usually done by the machine operator every
few hours.
“2. Minor overhaul.–This includes cleaning, replacement
of expendable parts and adjustments for wear. This is usually
done by the machine operator or a mechanic at 1,000 to
2,000 hour intervals.
“3. Major overhaul.–This includes complete disassembly
and replacement of major components including bearings. It
is usually performed by a skilled mechanic at 10,000 hour or
greater intervals.
“Most engineers consider routine maintenance the
most critical of the above three categories. It is normally
performed by a person having limited skills, and who may,
due to boredom or for other reasons, not perform required
tasks unless closely supervised. Therefore, any machine
modification that can be made to reduce routine maintenance
is usually cost effective.
“The durability of a machine must also be considered in
terms of its intended purpose and the user community. This
particular point explains the present design and maintenance
schedule for the Brady cooker. For example, the Brady was
designed for use on an American farm. In this application,
the Brady would be operated by an individual who was very
familiar with machinery and extremely conscious of the need
for routine maintenance. Further, the operator would also be
the owner in most situations. Another feature, in this regard,
is that the Brady would seldom be run for more than a few
hours; i.e., three or four since this is actual time available
between the farmer’s meals. Routine maintenance would be
performed each time the machine was operated.
“In summary, the Brady cooker, as with any machine,
can be made to have an infinite life. The important point,
however, is to consider the specific application for the
machine, and determine a reasonable time interval for
specific maintenance or minor modifications that can be
made to reduce maintenance. In the judgment of the authors,
reasonable maintenance for use of the Brady cooker to
process food products in developing countries would be as
follows:
“1. Routine maintenance.–Routine maintenance should
be eliminated or reduced. Automatic lubrication should be
provided, if possible.
“2. Minor overhaul.–Minor overhaul should be limited
to thorough cleaning, tightening of all bolts and clamping

devices and possibly resurfacing of wear surfaces such as the
screw. This maintenance should be accomplished at intervals
of 1,500 to 2,000 hours.
“3. Major overhaul.–Major overhaul should be
accomplished at intervals of approximately 10,000 hours.
The machine should be completely disassembled, major
components, such as the screw, cone and bearings, should
be replaced if required.” Address: Dep. of Agricultural and
Chemical Engineering, and Food Science and Nutrition, Fort
Collins, Colorado.
313. Jansen, G. Richard.; Harper, J.M.; O’Deen, Louise A.
1978. Nutritional evaluation of full-fat soy flour produced
by dry heat roasting. J. of Food Science 43(4):1350-51. July/
Aug. [16 ref]
• Summary: “Full fat soy flour was made by roasting whole
soybeans in a heated agitated salt bed followed by dehulling
and grinding.” The protein efficiency ratio (PER) was
calculated and found to range from 2.11 to 2.31 compared
with 2.50 for reference casein (a milk protein). The highest
PER’s were achieved when roasting bed temperatures ranged
from 206 to 234ºC and roasting times ranged from 15 to
24 seconds. “The process reduced the level of anti-trypsin
activity 75-90% under these roasting conditions.”
The quality of soybean protein can be increased by the
addition of methionine (Fomon, 1959). However in recent
years, in connection with problems of nutrition in developing
countries, the emphasis has shifted from protein quality to
energy. In reality, however, it is generally agreed that both
protein and energy [calories] are of considerable importance
in feeding young children.
Mustakas et al. (1964, 1970) have described an extrusion
process for making a full-fat soy flour with a PER of 2.15.
Harper and Lorenz (1974) have described a dry-roasting
process, using a bed of hot agitated salt, for making full-fat
soy flour that is very well suited for making bread.
Since no water is required in the dry roasting process,
no redrying is required. Moreover, the “roasting process
greatly simplifies the dehulling process, since roasting
partially cracks the hulls which, after light rolling, are easily
winnowed away in stream of air.” Address: 1&3. Dep.
of Food Science & Nutrition; 2. Agriculture & Chemical
Engineering Dep. All: Colorado State Univ., Fort Collins,
CO 80523.
314. Food Product Development. 1978. Meat plus vegetable
protein–Opportunities for growth. 12(8):36, 39, 42, 46, 50.
Sept. [1 ref]
• Summary: Discusses soy-based meat extenders made by
Central Soya, A.E. Staley, Griffith Labs, ADM, and Grain
Processing Corp., plus a new labeling regulation for the
products that will take effect on 1 July 1979. It will require
use of the term “vegetable protein product” on the label. At
that time, if you remember, beef prices headed skyward and
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consumers decided that the prices were unwarranted and
started cutting beef purchases. Then the Fed slapped price
controls on beef, and grocery operators discovered vegetable
protein. Many combination products were introduced, some
of them badly formulated, mishandled and overextended. As
a result, consumer rejected the products, and most of the new
combos died on the vine when beef prices started to recede.
Products are simply a lot better than they were in 197374. Advances in processing technology of the vegetable
products have produced a blander, more functional product.
Steam introduced into the system at various points during
extrusion is used to “blast off” undesirable flavor notes.
Discusses Central Soya, Staley, Griffith Laboratories, Archer
Daniels Midland, and Grain Processing Corporation.
315. Product Name: [Delicious Maisoy (Corn-Soya
Beverage Mix)].
Foreign Name: Maisoy.
Manufacturer’s Name: Maisoy, Inc.
Manufacturer’s Address: Santa Cruz, Bolivia.
Date of Introduction: 1978 October.
Ingredients: Dehulled corn, whole soybeans (70:30), sugar,
vitamin mix.
Wt/Vol., Packaging, Price: 150 gm cellophanepolyethylene bags.
How Stored: Shelf stable.
Nutrition: Per 100 gm.: Calories 407, proteins 17-20 gm,
oil 6.55 gm, vitamins and minerals 344 mg, fiber 2.64 gm.
New Product–Documentation: P. Bleyer. 1979. LEC
Report No. 7. p. 29-31. “The progress of Maisoy in Bolivia...
In October 1978 we introduced new lines into the market
to reach the low-income market.” Delicious Maisoy will
help solve their nutrition problem in an economic way. The
product can be served in a baby’s bottle, as a super breakfast
drink, as refreshment, a snack, or a pudding.
Label (box) brought to Soyfoods Center, 1984. Oct. 17.
316. Garrison, Robert R.; Stinson, Wm. S. 1978. Two-stage
extrusion process produces meat analogs: Increases drying
efficiency with electrode boiler. Food Processing (Chicago).
Nov. p. 120-21.
• Summary: About 3 years ago Wenger Manufacturing
developed a new two-stage extrusion process which uses
two extruders in series to produce low-cost meat analogs in
bite-sized pieces. In Oct. 1977 Garrison Products finished
the first food processing plant built specifically to produce
“substitute protein foods” using the double extrusion system.
The process is described. Photos show: (1) Russ Garrison
setting the electrode boiler control panel. (2) Overview of the
processing area. (3) The finished products in 35 cubic foot
woven polypropylene bags. Wenger Manufacturing is located
in Sabetha, Kansas. Address: 1. President, Garrison Products,
Inc., 1471 Paddock Dr., Northbrook (near Chicago), Illinois
60062; 2. Senior Associate Editor.

317. Soyanews (Sri Lanka). 1978. Five years of the
Thriposha program. 1(3):4-5. Nov.
• Summary: “The Thriposha Program was begun in 1973
by the Ministry of Health and CARE in response to the
deteriorating nutritional situation in the country pointed out
by the socio-economic survey made in 1969-70. This survey,
conducted by the Medical Research Institute, revealed that
nearly half the population of Sri Lanka was undernourished...
The worst sufferers were, as usual, children.” Thriposha, a
cereal-soya blend, means nourishment from three sources. A
map of Sri Lanka shows the distribution of Thriposha among
the country’s 15 different political divisions [districts?]; 1
square = 10,000 beneficiaries.
Thriposha is the largest consumer of locally grown
maize and soyabeans in Sri Lanka.
Three photos show machinery installed at Kundasale
for processing Thriposha. One shows a Thriposha poster
featuring a healthy child reaching out both arms.
318. Wenger Manufacturing. 1978. Ask the seasoned
extruder man–What makes the Wenger X-200 one of the
most productive and profitable equipment investments you
can make! (Ad). Processed Prepared Foods. Dec. p. 63.
• Summary: See next page. “He knows why Wenger
extrusion cooking systems are the most widely used in
the world. Reasons most frequently given are: durability,
great capacity, thermal efficiency, sanitary convenience and
unmatched versatility. The X-200, for example, may be
run one day at 6000 pounds per hour on textured vegetable
proteins, and the next at 20,000 pounds per hour on typical
medium density cereal/protein mixtures.
“This big versatile Wenger Extruder will turn out just
about everything from buttons to holes, from ribbons to
bows, or stars, hearts, letters, digits, or flakes, croutons,
and a myriad of other finished shapes between. Unique new
fabricated foods can be made plain or fancy, with or without
protein enrichment, at capacity rates unchallenged by any
other processing method.
“The sight and sound of an X-200 sizzling profitably
along on the outward edge of physics will stimulate the
most obdurate production manager and cost accountant.
The finished product output / energy curve will look like
somebody bumped the pen.
“Investigate the Wenger system thoroughly. Visit our
unique pilot plant for a demonstration of a full scale system
on your products; and learn why many of the world’s modern
food processors use Wenger ST/HT extrusion cookers. They
are simply the most efficient of any available alternatives.
“And here’s more good news: Wenger delivery is
improving. We’ve just begun an expansion program that will
nearly double our plant size and make us–and ultimately
you–more productive. Please be patient about deliveries a
little longer. We’ll try to make your wait the best investment
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you ever made.” Address: Sabetha, Kansas 66534. Phone:
913/284-2133.
319. Del Valle, F.R.; Camacho, A.; Acosta, H.; Lujan, F.J.
1978. The Chihuahua, Mexico high nutrition low cost food
program (Abstract). In: 1978. International Congress of Food
Science and Technology–Abstracts. See p. 81. [Eng]*
• Summary: Describes production of nutritious, low-cost
foods made at two plants. The products are extruded full-fat
soy flour for enrichment of foods such as tortillas, soy milk
(natural or chocolate flavor), soy ice cream, and soy sweets.
Address: Chihuahua Center for Research and Technical
Assistance, Calle 15 No. 305, Chihuahua, Mexico.
320. Fong, Daniel S.C. 1978. Experimental study of
extrusion-cooking of defatted soy flour. MSc thesis, Virginia
Polytechnic Institute and State University. 142 leaves. 28 cm.
*
Address: Virginia.
321. Product Name: [Chicha of Maisoy (Delicious Maisoy
with Cinnamon and Clove)].
Manufacturer’s Name: Maisoy, Inc.
Manufacturer’s Address: Santa Cruz, Bolivia.
Date of Introduction: 1978.
Ingredients: Dehulled corn, whole soybeans (70:30), sugar,
cinnamon, cloves, vitamin mix.
Wt/Vol., Packaging, Price: 15 gm cellophane-polyethylene
envelope.
How Stored: Shelf stable.
New Product–Documentation: P. Bleyer. 1979. LEC
Report No. 7. p. 29-31. “The progress of Maisoy in Bolivia...
This is Delicious Maisoy with cinnamon and cloves. In the
first 3 months we sold 100,000 envelopes of 15 gm, almost
all in Santa Cruz, where the people are used to drinking
a refreshment made with corn, cinnamon, cloves, and
sometimes with a little bit of peanut added to improve the
quality. In our case, we added soya instead of peanuts. Our
price is U.S. $0.75 for an envelope that makes 1 liter. It is
sold in the streets as a refreshment of U.S. $0.05 per glass.”
322. Product Name: [Pito de Maisoy].
Foreign Name: Pito de Maisoy.
Manufacturer’s Name: Maisoy, Inc.
Manufacturer’s Address: Santa Cruz, Bolivia.
Date of Introduction: 1978.
Ingredients: Corn, soybeans, and sugar.
How Stored: Shelf stable.
New Product–Documentation: P. Bleyer. 1979. LEC
Report No. 7. p. 29-31. “The progress of Maisoy in Bolivia...
A third product, Pito de Maisoy, is a mixture of 65% of
the remainder of Maisoy Flakes or the Delicious Maisoy
micropulverized and 35% sugar. In the first 3 months we
have sold over 10,000 envelopes at U.S. $0.05.” This is a

traditional product in Bolivia. Note: Pito means “whistle.”
323. Product Name: [Full-Fat Soy Flour].
Manufacturer’s Name: PADSA: Productos Alimenticios
Delicias S.A.
Manufacturer’s Address: Apartado Postal 376, Zona
Industrial Oriente, Cd. Delicias, Chihuahua, Mexico.
Date of Introduction: 1978.
Wt/Vol., Packaging, Price: 1, 2, and 25 kg bags.
New Product–Documentation: Harper & Del Valle. 1979.
Food Engineering International (Chilton’s). July. p. 22-23.
A Mexican soy plant, built at a cost of $150,000 in 1978,
produces full-fat soy flour using a low-cost Brady extruder.
Aguilera and Lusas. 1981. Journal of the American Oil
Chemists’ Society. March. p. 519. LEC Technology is now
being introduced in Mexico to produce full-fat soya flour
which is expected to have a retail price of $0.55/kg. An
infant weaning food is among the applications seen for this
product. Soya Bluebook. 1984. p. 67.
324. Product Name: Sossoes, and Meatless Balls (Extruded
Textured Soy Flour).
Manufacturer’s Name: Tiger Protein Industries (Pty) Ltd.
Subsidiary of Tiger Oats & National Milling Co. Ltd.
Manufacturer’s Address: Plant: Fedler St., Randfontein
1760, Transvaal, South Africa. Office: P.O. Box 575,
Randfontein.
Date of Introduction: 1978.
New Product–Documentation: Soybean Digest Blue Book.
1978. p. 36.
325. Boyer, Robert A. 1978. Technological gaps in vegetable
protein texturization. J. of Texture Studies 9(1/2):179-89. [14
ref]
• Summary: Contents: Introduction. Vegetable protein raw
materials. Raw material flavor problems. Current texturizing
methods. Binders. Scientific literature gaps. Proposed new
texturizing techniques. Conclusions.
“The growth of the textured vegetable protein industry
has not kept pace with early predictions. High costs and
marginal quality are among the factors retarding progress.
Some of the technological gaps handicapping the industry
are: lack of a process for preventing formation of off-flavors
by enzymes while maintaining protein functionality, lack of
a low cost thermosetting binder, lack of a protein suitable
for spinning, and the indigestibility of certain soybean
fractions.”
“Two methods of texturization dominate the industry
today: extrusion by screw presses and wet spinning...
Extrusion accounts for a majority of the tonnage of textured
vegetable protein (TVP) being produced today.” The
relatively inexpensive soy flour (about one-third the cost of
soy protein concentrate and one-sixth the cost of soy protein
isolate) can be used as the starting material. The extruded
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products are usually in the form of dry granules or expanded
and porous chunks.
Perhaps the most serious problem confronting
any process based on the use of soy flour is the lack of
digestibility and frequent incidence of flatulence. Address:
Miles Laboratories, Worthington, Ohio 43085.
326. Cater, C.M.; Cravens, W.W.; Horan, F.E.; Lewis, C.J.;
Mattil, K.F.; Williams, L.D. 1978. Oilseed proteins. In: M.
Milner, N.S. Scrimshaw, and D.I.C. Wang, eds. 1978. Protein
Resources and Technology: Status and Research Needs.
Westport, CT: AVI Publishing Co. xxi + 629 p. See p. 278301. Chap. 17. [43 ref]
• Summary: Contents: Oilseed protein resources. Soybeans:
Production and utilization [worldwide], physical and
chemical characteristics, the spinning process [of isolated
soy protein], the thermoplastic extrusion process, expanded
production and utilization–potentials and constraints,
advantages, disadvantages, research–current status and future
needs, agronomic research, basic research, processing and
utilization research, nutrition research.
Cottonseed: Research needs, food and food products
from cottonseed, environmental contaminants in food and
feed products from cottonseed, identification, control,
and elimination of mycotoxins, nutrient composition of
cottonseeds and edible processed products.
Peanuts: Research needs, improved flavor and stability
of peanut products, nutrient composition of peanuts,
biochemistry of peanut flavor, peanut product and process
development, peanut by-product utilization. Sunflowers.
Note: Of these four, soy protein looks the most promising.
327. Leigh, Johnnie Samuel. 1978. Extrusion texturization
of whole soybeans for use in meat analogs. PhD thesis,
University of Illinois at Urbana-Champaign. 271 p.
Page 5822 in volume 39/12-B of Dissertation Abstracts
International. *
Address: Univ. of Illinois at Urbana-Champaign.
328. Stanley, D.W.; deMan, J.M. 1978. Structural and
mechanical properties of textured proteins. J. of Texture
Studies 9(1/2):59-76. [21 ref]
• Summary: “Mechanical properties of foods are a direct
consequence of microstructure which, in turn results from an
interaction of chemical composition and physical forces.”
Table 1, “Mechanical and functional properties of
freeze-textured soy proteins” includes: Kori tofu (firm). Kori
tofu (soft). Dried soybean curd (100ºC). Dried soybean curd
(50ºC). Freeze-textured (-1ºC). Freeze-textured (-18ºC).
Also discusses film formation (yuba), thermally
extruded soy grits, and the formation of co-extrudates.
Address: Dep. of Food Science, Univ. of Guelph, Guelph,
ONT, Canada.

329. Griffith Laboratories Inc. 1978? The Griffith
Laboratories story: A history of over 55 years of leadership,
innovation and service to the food industry. 1415 West 37th
Street, Chicago, IL 60609. 24 p. Undated. 28 cm. Catalog.
• Summary: A color illustration on the back cover shows the
company’s newest plant, with 280,000 square feet of floor
space, located at 12200 S. Central Ave., Alsip, Illinois 60658.
The company has offices or branches in Chicago, Illinois;
Remington, Indiana; Union, New Jersey; Lithonia, Georgia;
Union City and Los Angeles, California. A map (p. 20)
shows the locations of Griffith’s 20 facilities worldwide.
The company began in 1919 as a family business in one
building in Chicago. Their early products were used mostly
by the meat industry, and many meats are shown in this
catalog. One early product was Griffith’s Prague Powder, a
meat curing product initially patented in the early 1930s.
Products available now include: Vegamine (hydrolyzed
plant proteins, which Griffith has been producing for over
30 years). Natural Smoke Flavor. Meat tenderizers. Soybased protein products include GL-301 (soluble soy protein
concentrate). Patti-Pro (a granular or fine ground 70%
soy protein concentrate of lower solubility than GL-301).
Promate (an extruded textured 50% soy protein designed as a
meat extender in ground meat products). Griffith Structured
Vegetable Protein (brand new). Address: Chicago, Illinois.
330. Product Name: Textured Soy Flour?
Manufacturer’s Name: Mysore Snack Foods Co.
Manufacturer’s Address: Bangalore, India.
Date of Introduction: 1978?
New Product–Documentation: R. Nave. 1979. LEC Report
No. 7. p. 96. “Experience with extrusion cookers in India.”
Mysore Snack Foods Company of Bangalore has a Wenger
X-25 extrusion cooker and is producing product for Indian
government feeding programs. “They attempted to produce
TVP for the commercial market but withdrew after a few
months.”
331. Alvarado A., Rigoberto. 1979. Review of the Honduras
[LEC] program. LEC Report No. 7. p. 85-93. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: Second International
Workshop Proceedings (Fort Collins, CO: Dept. of Agric.
and Chemical Engineering, Colorado State Univ.). Held in
Dar es Salaam, Tanzania. [5 ref]
• Summary: “Introduction: Honduras is a country with
approximately 80% of its population suffering some degree
of malnutrition (Consuplane, 1978). Available data also
indicate that in 1977, of the total of 653,000 children under
five years of age, 75% or 490,000 were suffering some form
of malnutrition, and 29% or 190,000 of all children under
five were suffering from moderate to severe malnutrition.
The bulk of the most severe cases was found within these
190,000 children, or within this 6% of the country’s total
population. Another recent study (Flores, 1977), which
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involved a survey of food intake by low socioeconomic
groups in rural areas, has also revealed that nutrient intake
by pre-school children is drastically below the recommended
nutrient intake (RNI) in calories, retinol, riboflavin and
niacin; therefore, it is potentially conducive to severe cases
of malnutrition (Table I). The adult diet also had considerable
deficiencies (Table II); however, as far as adequacy of
nutrient intake, the worst diets were found among pre-school
children.
“Obviously the malnutrition problem is severe; however,
now that a clear diagnosis of the nutrition situation of
the population is available, it is expected that food and
nutrition programs will be designed more efficiently.
Furthermore, SAPLAN (National System for Food and
Nutrition Planning), the foremost authority in nutritional
planning, is well aware that maximum efficiency in the
country’s nutritional projects can only be obtained by an
interinstitutional and interdisciplinary approach to the
problem. SAPLAN states in the National Plan of Food and
Nutrition (NPFN, 1979-1983) that to tackle malnutrition it
is necessary, among other things, to increase the availability
of food crops, obtain a better distribution of income,
improve rural health care (preventive and curative), promote
the nutritional education of the layman and improve the
efficiency in the distribution of complementary foods
(Consuplane, 1978).
“On the subject of supplementary feeding the NPFN
describes the local production of Maisoy (Corn/Soy Blend)
as a project of top priority, basically because there is a
strong desire to produce a low-cost food so formulated as
to supplement the Honduran diet with its most deficient
nutrients. A review of the progress to date for the Maisoy
processing facility follows.
“Historical Overview: The first extrusion equipment
(Brady) tested in Central America to produce low-cost
nutritious foods was loaned in 1975 by CARE/USAID
to the Institute of Nutrition of Central America and
Panama (INCAP), and since then considerable research
has been undertaken to optimize the running parameters
of the extruder, so as to obtain food systems with the best
nutritional, organoleptic and storage stability properties.
Of the many food mixtures tested (Table III), the Maisoy
formula (70 parts corn / 30 parts soybeans) has been
considered the best mixture for Hondurans, basically because
it has a high nutritional value, a relatively low-cost, and a
flavor somewhat similar to cooked corn flour (atole), a staple
food in the traditional Honduran diet.
“Interest in the possibility of establishing a Maisoy
processing facility was high in 1975, and by the end of that
year a prototype processing facility was proposed by INCAP
(Bressani, 1976). Likewise, in the same year, an extensive
acceptability trial was conducted in various communities in
Honduras. The acceptability trial was efficiently conducted
by PANI (National Children’s Foundation), INCAP and

British nutritionists with highly encouraging results (Table
IV). A pre-feasibility study which also indicated the
soundness of the project was performed in the same year.
“As it can clearly be seen, substantial efforts were
undertaken in 1975 to promote the establishment of the
Maisoy processing facility. However, implementation of the
protect was delayed primarily because of the lack of capital
and the unavailability of locally-grown soybeans. Only
recently (April, 1978) has the project restarted because of
three major reasons:
“1. Soybeans are being produced locally in sufficient
quantities by a program sponsored by the Ministry of Natural
Resources (Table V).
“2. A grant of 250,000 U.S. dollars will probably be
obtained from the European Economic Community (EEC) to
buy the majority of the processing equipment for the plant.
“3. Organizations sponsoring complementary food
programs like CARE, CRS/Caritas, WFP and Co-haat
(the bi-lateral GOH / German government food for work
program) have indicated that they will continue with their
programs. However, there is a general consensus (de
Muelenaere, Dec. 1978) that within the next 3-5 years
more initiative and effort is expected from the Honduran
Government (GOH) to help alleviate the malnutrition
affecting pre-school and school children...” Address:
Dep. of Central Planning, Ministry of Natural Resources,
Tegucigalpa, Honduras.
332. Bhumiratana, Amara. 1979. LEC activities in Thailand.
LEC Report No. 7. p. 225-34. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
• Summary: Contents: Introduction. Causes of malnutrition
problems in Thailand: Population growth and food
production, family income (61.1% of all families in rural
Thailand live in poverty, compared with about 3% in urban
areas; northeast Thailand is the poorest section), eating
habits and patterns, food distribution. The use of extruded
products in solving malnutrition problems in Thailand: Food
and nutrition policy. The production of extruder products:
The Wenger X-25 extruder (training since 1971): History,
background, operation, promotion of baby food production
(from Oct. 1973), conclusion. Brady extruder: Background,
testing operations, Brady Crop Cooker and product
development at IFDRP (protein enriched cereal foods,
stabilization of rice bran). Contains nine tables, a number of
which mention soy.
LEC activities in have received support from USAID
and from ASEAN (Association of Southeast Asian Nations,
which consists of Indonesia, Malaysia, Philippines,
Singapore, and Thailand). Address: Prof., Inst. of Food
Research and Product Development, Kasetsart Univ.,
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Bangkok, Thailand.
333. Bleyer, P. 1979. The progress of Maisoy in Bolivia. LEC
Report No. 7. p. 29-31. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: Second International Workshop Proceedings (Fort
Collins, CO: Dept. of Agric. and Chemical Engineering,
Colorado State Univ.). Held in Dar es Salaam, Tanzania.
• Summary: “Marketing: The Public Sector. We have
obtained a contract with the [Bolivian] Ministry of Public
Health for five years to supply annually 100 tons of
Maisoy Flour in a ratio of 70/30 corn/soya, extruded and
micropulverized, packed in plastic bags (polyethylene and
polypropylene) of 46 kg each, at a price of U.S. $0.35/kilo.
[$0.17/lb].” In 1976, the first year, 56,600 kg were delivered,
followed by 29,900 kg in 1977 and 141,403 kg in 1978.
In the private sector the company makes three types
of Maisoy Flakes: Natural Flakes, Sweet Flakes, and
(Economy) Scholastic Flakes. Sales of the latter 3 products
began in 1977.
“In 1977 we ran a very expensive publicity campaign
on TV and radio and in newspapers. In 1978 we had only
a modest amount in the newspapers and radio. Sweet and
Scholastic flakes enjoyed a big success because of the initial
TV publicity.” Address: MAISOY, Inc., Santa Cruz, Bolivia.
334. Bray, Walter J. 1979. The Wonseong County, Korea
Project. LEC Report No. 7. p. 107-09. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
• Summary: In the early 1970s existing extruders presented
a number of problems. So “by 1974 Meals for Millions had
initiated work on an extruder of its own.
“A grant from U.S. AID in the following year made
possible comprehensive design and development work, and a
prototype unit was ready by 1976. This machine and its later
developments are described in the paper by H. Sterner.
“At this time the Foundation was active in Korea and
Ecuador and was planning to use extrusion cooking in
projects in both countries. The potential for this type of
cooking seemed particularly high in Ecuador, since the use
of soy to enrich foods was a logical extension of an existing
project to teach farmers to raise soybeans.
“An extruded mixture of soy and rice was developed as
the base for a strawberry flavored drink.” Unfortunately the
project was terminated in mid-1977.”
“Meanwhile, plans were developing for a project in
Korea. It was now decided to make and market highlynutritious low-cost extruded foods, starting with snack foods
and progressing to weaning foods and powdered food bases.
These activities were to be focused on Wonseong County,
a rural area about 100 km east of the capital [Seoul], with a
specific target of nutritionally at-risk groups, such as infants,

young children, pregnant and lactating women–about 10,000
people in all.
“The main objective of the project was to find ways
to induce the poorer at-risk members of the community
to purchase and consume highly nutritious foods.” Three
secondary objectives are listed.
“The Wonseong County was from the very beginning
a joint effort involving Meals for Millions, the Korean
Institute of Science and Technology (KIST), ASI” (a leading
market and research firm), and nutritionists from the Korea
University and the Korean Government. “I will explain this
project and its status by reviewing the work done by each of
these groups.
Tables show: (1) Composition of snack food products
(18% protein; containing 68% corn and 20% defatted soy
flour). (2) Product raw material cost ($0.90 per kg). (3)
Product selling cost: $2.31 per kg or $0.09 per 40-gm bag–
incl. 39% raw materials, 22% manufacturing expenses,
15% administrative expenses, 15% sales expenses (incl.
packaging), 10% Value Added Tax (VAT) 9%.
Figures show: (1) Flow chart for the production of HN/
LC foods. (2) Organizational chart. Address: PhD, Meals for
Millions Foundation, Santa Monica, California.
335. Chin, L.; Oditt, V. 1979. The LEC program in Guyana.
Parts A and B. LEC Report No. 7. p. 79-83. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: Second International
Workshop Proceedings (Fort Collins, CO: Dept. of Agric.
and Chemical Engineering, Colorado State Univ.). Held in
Dar es Salaam, Tanzania.
• Summary: The Guyana Pharmaceutical Corp. (GPC), a
state agency, was identified by the government in March
1977 as the organization responsible for the production of a
low-cost weaning food, Cerex. A Brady low-cost extrusion
cooker was ordered. A breakfast cereal will also be produced.
Cerex will consist of 36% degermed cornmeal, 20% soy
flour (defatted, toasted), 15% white rice (broken), 10% skim
milk powder, 10% white sugar, 7% soy oil (salad grade),
1.9% mineral premix, 0.1% vitamin premix. A photo shows
the Cerex package. Address: Guyana Pharmaceutical Corp.,
Georgetown, Guyana.
336. Corea, Nihal. 1979. Commercial Thriposha consumer
acceptance test: Analysis of principal findings. LEC Report
No. 7. p. 189-202. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: Second International Workshop Proceedings (Fort
Collins, CO: Dept. of Agric. and Chemical Engineering,
Colorado State Univ.). Held in Dar es Salaam, Tanzania.
• Summary: “Children and pregnant women and nursing
women who are identified as being nutritionally deficient are
considered to be the primary target population. Distribution
has been handled through MCH [Maternal and Child
Health] Centers throughout the country.” In 1978, the total
distribution of Thriposha is expected to be approximately 14
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million pounds at a rate of 1.5 kg per recipient per month.
“The wet zone sector of the country is by far the most
important sector. It lies in the southwest corner of the island
plus the central hill country... The rural population of this
sector accounts for 50% of the country’s population and 65%
of the total rural population... Seven of the eight biggest
towns are in this sector.” Thriposha is viewed as both a
nutritional and a convenience food.
Conclusion: The consumer test showed that the product
concept was understood, believed, and accepted. That the
product performed well had good acceptability as a food.
Taste and price were the critical factors. The results gave the
green light to proceed to the next stage–the test market. The
key is to find out to what extent the consumer will purchase
the product repeatedly and regularly.
A map shows Sri Lanka with the wet zone and dry zone
marked. Address: Lever Brothers, Colombo, Sri Lanka.
337. Crowley, Paul R. 1979. Transferring LEC technology
to developing countries: From concept to application and
beyond. LEC Report No. 7. p. 11-14. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
• Summary: “In setting the stage for our workshop this
week, it seems appropriate to review briefly the history of
the activities on low-cost extrusion cooking, note the current
status of our work, and indicate what we hope to accomplish
in the future. While it’s a pleasure for me to do this, I also
feel a little uncomfortable since most of the principal persons
involved in LEC development are here in the workshop, and
many of you listening to me now know certain parts of the
story of LEC better than I. Accordingly, if when I’m through
you’ve noted some discrepancies in my story, please speak
out and set the record straight, for this is your story and you
know it best.
“While extrusion cooking as a technology goes
back quite some years, the concept of low-cost extrusion
cooking, LEC as we’ve come to call it, is not much more
than 10 years old. As I understand it, LEC had its origins
in the concept that farmers could, under some conditions,
extrusion-cook soybeans on the farm and feed them directly
to livestock more economically than sell their beans to
soybean crushers and then rebuy the defatted soybean meal
for feed. I believe the merits of this scheme hinge heavily
on the relative costs of soybean oil and soybean meal, and
on certain other factors which vary sufficiently to cause
the economics to shift about. But regardless of this, some
innovative and pioneering men sought to develop the
concept, and as a result, certain inexpensive, mass-produced
extrusion cookers were developed which were capable of
cooking soybeans and inactivating the growth-inhibiting
enzymes that prevent their direct use for animal feed or for

human food.
“One of those pioneers, Mr. Wayne Fox, President,
Triple F Company, Des Moines, Iowa, is here with us to
participate in the workshop. Mr. Fox’s work in the 1960’s
led to the development of a simple extruder for dry-cooking
soybeans. Mr. Fox sold his first machine in September 1969.
Subsequently his company’s machines have gone through
a number of modifications, and to date several hundred of
Triple F’s InstaPro extruders have been sold. Although many
of these are used for production of new feed products, even
today the machines are used actively for cooking soybeans
for feed use. During the week perhaps Mr. Fox will give
some insights about recent developments with the InstaPro
extruders.
“About this same time the Brady Farm Division of
Koehring Company entered the market with their Brady
crop cooker, also a simple, inexpensive extruder designed
specifically for cooking soybeans. The Brady Model 206
is intended specifically for on-farm cooking of soybeans;
it is designed to receive power directly from a farm tractor
through a power take-off and comes equipped with wheels
like many other farm implements. The Brady Model 2160
has the same extrusion capabilities but is designed as a
stationary unit with an electric motor attached directly to
the extruder, a design lending itself more to small factory
operations. These Brady machines, like the Triple F InstaPro
extruder, were successful and effective for cooking soybeans,
and several hundred were sold for that purpose.
“These two machines were unique in that they applied
the principles of extrusion cooking but at the same time were
designed for low cost and inexpensive mass production.
They were purposely engineered to be simple to operate so
that farmers and small feed mill operators could run them
without elaborate skills or training. They were self-contained
and required no elaborate or expensive accessories like steam
generators or driers since they operated as ‘dry’ extruders.
At the same time, they had a reasonably large output of
500-1,000 pounds per hour. All in all, these machines
seemed to have many good features which attracted the
attention of food technologists at AID and USDA and, quite
independently, others like Pedro Bleyer in Bolivia, whom
you’ll hear from later in the program. The primary reasons
these low-cost extruders were of interest to us in government
was that for several years we had seen and supported a
growing interest in extrusion-cooked foods around the
world. Extrusion cooking had caught on as a very effective,
inexpensive way of making a variety of food products such
as precooked cereals like the processed corn meal used in the
children’s foods CSM and ICSM; full-fat soybean flour used
as a fortificant in blended foods; textured vegetable protein
used as an inexpensive meat substitute or extender; puffed
snacks and breakfast cereals; and certain specialty products
such as milk extenders.” Address: Nutrition and Agribusiness
Group, OICD, USDA, Washington, DC.
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338. De Mel, Beatrice V. 1979. Sri Lanka nutrition
intervention projects using extruded products. LEC Report
No. 7. p. 203-12. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: Second International Workshop Proceedings (Fort
Collins, CO: Dept. of Agric. and Chemical Engineering,
Colorado State Univ.). Held in Dar es Salaam, Tanzania.
• Summary: “Sri Lanka was one of the first countries in
the Third World to appreciate the importance of correcting
malnutrition caused by poverty and to introduce programs
for achieving this objective. A scheme of subsidized food
began as a wartime necessity, first in food marketing.”
Many believe that subsidized food has reduced the rate of
population growth, “In Sri Lanka the birth rate decreased
from 38.7 to 27.5 between 1953 and 1976. Table I shows that
total caloric intake depends on income.
“Soya stands out as the best source of protein for
inexpensive formulated foods, as it provides the most protein
for the money. It is also a good source of oil, which is now in
short supply due to the dwindling supply of coconuts.”
“Research has demonstrated the very close relationship
between infection and malnutrition.” “The Sri Lankan
government has traditionally placed high priority on health,
education, and nutrition intervention programs.” Address:
Ministry of Health, Colombo, Sri Lanka.
339. Fillip, Janice. 1979. Refabricated soy protein. Whole
Foods (Berkeley, California) 2(1):26-28, 30. Jan.
• Summary: Contents: STP, LTD, TVP, QED–Uh, what is it?
From soy to flour. Isolating the isolate. Extruding textures.
If it’s fab, is it food? A small step for soy, a giant step for
proteinkind. Address: California.
340. Forman, Martin J. 1979. Letter to Dr. G. Richard
Jansen, Project Co-Director, Colorado State University.
LEC Report No. 7. p. v. Jan. Held 15-18 Jan. 1979 at Hotel
Kilimanjaro, Dar es Salaam, Tanzania (Available from:
Department of Agricultural and Chemical Engineering,
Colorado State Univ., Ft. Collins, CO 80523).
• Summary: This letter, which appears near the front
of “Low-cost extrusion cookers: Second International
Workshop Proceedings, is dated 10 Jan. 1979 and addressed
to Dr. G. Richard Jansen, Project Co-Director, Dep. of Food
Science and Nutrition, Colorado State University, Fort
Collins, Colorado 80523. It begins:
“The 1970’s have certainly been turbulent years for
international nutrition. When the decade began, there was
still a strong clamor to attack the ‘protein crisis’; a short time
later understand of nutrition requirements changed, and the
‘crisis’ diminished sharply. In 1970, the ‘green revolution’
was still being hailed as a dramatic break-through which held
high promise for solving the world’s food supply problem;
shortly thereafter, the alternating weather years, first bad,
then good, brought back the reality of how dependent world

agricultural production still is on weather. Oil prices went up
in the mid 70’s and the price of agricultural inputs–and food–
went haywire.
“The 1974 World Food Conference produced a
consensus by governments and international aid agencies
on the need for drastic action in agricultural development,
food security, food aid and nutrition. Four years later the
follow-up record is mixed. Some of the sense of urgency
has disappeared, and the track record in responding to WFC
nutrition recommendations is poor.
“One thing that has remained constant throughout the
period, however, is the steady and persistent progress being
made by a small army of private voluntary organizations,
the rank and file workers in government nutrition programs,
and a dedicated group of pragmatic professionals who
have somehow managed to employ new technologies and
scientific methods without losing touch with the realities at
the grass roots level.” Address: Director, Office of Nutrition,
Development Support Bureau, Agency for International
Development (USAID), Dep. of State, Washington, DC
20523.
341. Fox, Wayne. 1979. Panel presentation: Characteristics
of LEC’s and manufacturing experiences. LEC Report No.
7. p. 159-61. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
Second International Workshop Proceedings (Fort Collins,
CO: Dept. of Agric. and Chemical Engineering, Colorado
State Univ.). Held in Dar es Salaam, Tanzania.
• Summary: “As most of you know, Triple ‘F’ became
interested in developing a piece of low-cost, safe,
economical equipment for the processing of whole soybeans
fifteen years ago. After building approximately five different
units to ‘roast’ soybeans and doing extensive nutritional
research on their economic value, in January of 1969 we
came up with the idea of the ‘dry’ extruder, where the heat
to process the beans was created strictly from pressure and
friction with no need for additional energy. Our testing with
livestock proved this method more economical and safer than
the roasting methods.
“After the first machine, powered by the P.T.O. (power
take-off) of a tractor, was hand-built and the feasibility of
the idea was confirmed, we had the Wenger Manufacturing
Company of Sabetha, Kansas, build us a pilot model. The
first unit never left the Wenger plant, because after it ran for
thirty minutes it was obvious that many modifications were
needed.
“After we redesigned the equipment, two more units
were built. One was placed in a machine shop on our farm
just west of Des Moines, Iowa, and was powered by a 100hp Perkins 6-cylinder 354 cubic inch diesel engine. During
the spring and summer of 1969 approximately 1,400 tons of
soybeans were extruded through this unit and approximately
50 design changes were made to it. We then had Wenger
build five more units, and these were placed in our own feed
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manufacturing plants in September and October of 1969.
“After incorporating the design changes, we then had
Wenger build another 50 units, and later on, another 50. The
first 105 units built were powered by 75-hp or 56-kW electric
motors and that size unit of the Insta-Pro Extruder is now
referred to as the Model 2000.
“In 1970-71 we felt the need for a smaller piece of
equipment, so we designed the Insta-Pro Model 500,
which was driven by a 50-hp or 37.5-kW electric motor.
Approximately 300 of these units have been manufactured
and sold since 1972. Upheavals and adverse economic
developments relating to the use of ‘full-energy soybeans’
(cooked whole soybeans) in relationship to regular soybean
meal in 1970-71 made us turn our attention to the use of the
Insta-Pro extruder for other purposes.”
Photos show: (1) The Insta-Pro Model 2000 extruder.
(2) Aerial view of the Triple “F” plant in Des Moines, Iowa.
Address: Triple “F” Co., Des Moines, Iowa.
342. Goodyear, Earl J. 1979. The LEC program in Sri
Lanka. LEC Report No. 7. p. 213-19. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
• Summary: “Historical Background of the Thriposha
Program: The origin of the Thriposha Program dates back
to March 1972, when CARE submitted a preplan project
proposal for consideration to the Ministry of Planning
to develop a nutritional weaning food made exclusively
from indigenous foodstuffs fortified with a vitamin/
mineral additive. This product was to be used to support
the government’s social service programs and to fill the
commercial market demands of the low-and medium-income
groups. The timing of the presentation of this proposal
coincided with a period in Sri Lanka of short supply of milk
food products, which eventually led to the termination of the
daily primary school milk program supported by CARE.
“To support the feasibility of the preplan proposal
CARE developed a weaning food composed of a wheat/
soya blend, non-fat dried milk and rice flour and tested
the consumer acceptability of the product. The consumer
results of this study were very encouraging. In April, CARE
received approval from the Ministry of Planning to proceed
with the formulation of the project in consultation with the
Ministry of Health. Short-term and intermediate-range goals
were then developed.
“The initial thrust of the program was the distribution
of wheat/soya blend, a U.S. Government P.L. 480 Title II
commodity, repacked into one-and-a-half-pound packets
to 42,000 nutritionally at-risk recipients through the
Department of Health Services. The name Thriposha was
used on each packet to give a national identification to the
product and convey the triple nutritive value of the foodstuff.

The intermediate goal of incorporating progressivelyincreasing portions of indigenous cereal to the imported
commodity was planned to begin in mid-1974, with the
government of Sri Lanka providing maize, sorghum and
millet. A target formula of 20% local cereal to 80% WSB
was envisioned.”
“The Brady and ancillary equipment arrived in Colombo
late December, and by March 1976, the pilot plant was
established in a grain milling factory in Kundasale 80
miles from Colombo. Mr. Ronald Tribelhorn assisted in
the installation of equipment and trained operators in the
management and maintenance of the machinery. A flow
diagram of this plant is given in Attachments 1 and 1A.”
“In 1976-77 the program fell short of soyabeans for
production. The government of Sri Lanka established a floor
price of US $0.17 per pound for soyabeans to encourage
farmers to cultivate in 1978. The availability of soyabeans
has improved significantly.”
“To date over 29,000,000 packages of Thriposha have
been distributed to medically-selected recipients throughout
Sri Lanka.”
“The initial long-term goal of producing a
100%-indigenous food product still remains in the forefront
of the program.”
“Most recent calculations have shown that a pound
of Thriposha can be produced for US $0.15.” Address:
Thriposha Project, CARE-Sri Lanka.
343. Griensen, Armando Camacho. 1979. The LEC program
in Chihuahua, Mexico. LEC Report No. 7. p. 143-45.
D.E. Wilson, ed. Low-Cost Extrusion Cookers: Second
International Workshop Proceedings (Fort Collins, CO: Dept.
of Agric. and Chemical Engineering, Colorado State Univ.).
Held in Dar es Salaam, Tanzania.
• Summary: See next page. “Historical Overview: Corn
constitutes about 60% of the average Mexican diet. There
is a serious problem of malnutrition in several states of the
country.”
“Unfortunately, all food that has a high value in protein
and a low cost, such as soybeans and oats, is used in low
percentages (5%) for direct feeding of human beings. The
rest is used for cattle, hog and poultry feed.
“Manuel Bernardo Aguirre, our present Governor, had
been worried for several years because of this situation, so he
was excited when he learned about the high value in protein
in the soybean and its low cost.
“Therefore, in January 1977, under the supervision
of CIATECH, a project was begun to industrialize soy
for human consumption. From the different possibilities
(extraction of oil and paste, textured, isolated protein and
obtention of full-fat soy flour), Hector Acosta and Armando
Camacho, engineers of CIATECH, selected the extrusion
process to get full-fat soy flour for the following reasons:
“1. A simple technology for processing
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USA. Address: PhD, CIATECH, Chihuahua, Mexico.

“2. Complete obtention of proteins, calories and fat
“3. An initial low investment
“We learned for the first time about the Brady machine
from a pamphlet of the American Society of Soy in Mexico.
After this, Colorado State University encouraged us to go
to Costa Rica, where with the aid of Delbert Clark we were
able to see how the machine worked. We subsequently
visited Colorado State University where they demonstrated
the Brady and the Insta-Pro extruders and allowed us
to disassemble both machines. This experience and our
evaluations of several other processes to make FFSF led
us to the final decision to use the Brady for the following
reasons:
“A. The process using this type of extruder gave us a
more economical result due to the low initial investment,
less consumption of electricity, the lack of need for a steam
boiler, low operational costs, smaller plant or building
requirements, simplicity of operations and maintenance.
“B. The knowledge that this was being used on a
commercial level in other places of the world (Costa Rica
and Bolivia among them).
“C. The fact that the Brady is used to cook cereals (corn,
among others). II. Current Status of Low-Cost Extrusion
Cooker Activities:
“A. Production 1. The full-fat soy flour plant was begun
in March 1978. Production: 4 tons per eight hours. Capital
Required: US $262,312.08.
“Employees: 12
“Product Value: US $0.51 per kg. 2. The soy milk and
malted milk plant will begin production in February 1979
and will use full-fat soy flour as raw material.
“Capacity: 5,000 liters per 8 hours.
“Capital Required: US $101,505.03
“Employees: 13
“Product Value: Soy milk, US $0.10; soy malted milk
US $0.14 (per liter).
A map shows Chihuahua on a map of Mexico and the

344. Harper, Judson M. 1979. LEC [low-cost extrusion
cooker] technology: Where does it fit? LEC Report No. 7.
p. 15-27. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
Second International Workshop Proceedings (Fort Collins,
CO: Dept. of Agric. and Chemical Engineering, Colorado
State Univ.). Held in Dar es Salaam, Tanzania. [10 ref]
• Summary: “Introduction: Over the years, interest in
producing nutritious food blends for weaning foods,
supplements for pregnant and lactating mothers and for
feeding school children or other populations with high
nutritional requirements has been substantial. Because
of cost and availability, nutritious foods for the above
purposes can best be manufactured from a mixture of cereal
in combination with a proteinous material, legumes or oil
seed. Such foods are often called blended foods and contain
16% protein, having a quality approximately equivalent to
the milk protein casein, fat sufficient for an energy level of
400 kcal/100 kg and vitamins and minerals necessary for
good nutrition. Examples of such blended foods are Title II
commodities such as CSB (corn/soy blend), WSB (wheat/
soy blend). CSM (corn/soy/milk), etc., which have been
distributed through the U.S. Food for Peace Program.
“Work at Colorado State University over the past three
years has focused on the use of simple low-cost extrusion
cookers (LEC’s) as a method for combining and cooking
locally grown cereals and legumes into nutritious blended
foods in less developed countries (LDC’s).” Address: PhD,
Dep. of Agriculture and Chemical Engineering, Colorado
State Univ., Fort Collins, Colorado.
345. Hong, Sik Cheigh. 1979. The LEC program in Korea.
LEC Report No. 7. p. 115-20. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania. [4 ref]
• Summary: Contents: Introduction. The Wonseong County
Comprehensive Nutrition Program in Korea. The MFMKIST extruder. Development of high-nutrition low-cost
(HNLC) food with a LEC system for the Wonseong Country
program. Partial cooking of rice and corn for a pasta program
with the MFM-Kist extruder. Experiments for rice bran
stabilization by the extrusion process. Future program.
“Extrusion cooking is now practiced widely in the
production of snack foods, blended foods, textured vegetable
protein and inactivation of enzymes (Crowley, 1976). The
Korean Institute of Science and Technology (KIST) has had
several years of experience in the development of a highnutrition low-cost (HNLC) food utilizing barley, soybean and
sesame (BSS) and corn, soybean sesame (CSS) compositions
through the extrusion process.”
The MFM-KIST extruder is 1½ [2½] inch diameter
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single-screw unit, and the screw has constant pitch. It is
driven by a 30-Hp [horsepower] motor whose speed can be
changed with a 3-speed gear box. The barrel is divided into
three sections without any cooling or heating jacket.” It “is
capable of producing 100 kg of product per hour.
Tables show: (1) Specification of MFM-KIST Extruder.
(2) Trials for test production of proposed formulas with
MFM-KIST extruder. (3) Chemical composition of proposed
products. (4) Amino acid composition of proposed formulas.
(5) Protein Efficiency Ratio (PER) and adjusted PER of
proposed products. The PER ranges from 3.37 to 3.64. The
adjusted PER (relative to casein, which has a PER of 2.5)
ranges from 2.33 to 2.53. (6) Results of sensory evaluation
of products (based on flavor, taste, texture, and color).
(7) Effect of extrusion temperature and retention time on
moisture content and residual peroxidase [enzyme] activity
in extruded rice bran.
Figures show: (1) Graph of effect of extrusion
temperature on free fatty acid development in rice bran
during storage at 30ºC and 87% humidity. (2) Photo of dryer,
enrober and packaging machine at KIST. Address: Korea
Inst. of Science and Technology, Seoul, South Korea.
346. Jackson, Justin R. 1979. The LEC system in Costa
Rica. LEC Report No. 7. p. 51-56. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
• Summary: In 1976 the Government of Costa Rica, CARE,
and USAID signed a three year agreement which provided
for collaboration in undertaking a food production program
which places emphasis on soybean production and the
construction of a food processing plant, which will use lowcost extrusion cooking to produce low-cost nutritious food
products for Costa Rica’s nutrition feeding programs. The
plant will be able to produce CSB, CSM, and full-fat soy
flour.
“The cost of the equipment for the plant and its
installation is just under $145,000; the building has cost
$107,000. Thus the depreciable capital cost per kilo is
less than US$0.002 (US$0.001/lb) based on equipment
depreciated in 5 years and building in 20... CARE and
USAID have shared the cost of the building and equipment.
The Government of Costa Rica will be covering all costs
associated with the processing of the nutritious food
products.”
A detailed description of the process and equipment is
given, with a flowchart and plant layout. Limited production
runs began in Oct. 1978. A photo shows a worker packaging
Nutri Soy. Address: CARE-Costa Rica.
347. Jansen, G.R. 1979. Nutritional aspects of the LEC
program at Colorado State Univ. LEC Report No. 7. p. 121-

41. D.E. Wilson, ed. Low-Cost Extrusion Cookers: Second
International Workshop Proceedings (Fort Collins, CO: Dept.
of Agric. and Chemical Engineering, Colorado State Univ.).
Held in Dar es Salaam, Tanzania. [38 ref]
• Summary: Includes a long discussion of the nutrients
in full-fat soy flour. Address: Dep. of Food Science and
Nutrition, Colorado State Univ., Fort Collins, CO 80523.
348. Kepakepa, Venant M.K. 1979. The National Milling
Corporation LEC plant and the production of Lisha. LEC
Report No. 7. p. 61-71. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: Second International Workshop Proceedings (Fort
Collins, CO: Dept. of Agric. and Chemical Engineering,
Colorado State Univ.). Held in Dar es Salaam, Tanzania. [1
ref]
• Summary: Lisha is a Swahili word meaning “to feed”.
Contents: Introduction. The LEC (low cost extrusion
cooker) production facility. Production of Lisha (made
of 70% corn, 25% soybeans, and 5% nonfat dry milk.
Minerals and vitamins are then added at 2.7% and 0.1%
rates, respectively). Production costs. Problems encountered.
Future plans. Conclusion.
The LEC system at NMC started in April 1978. It uses
a Brady Model 2160 extruder. Address: National Milling
Corp., Dar es Salaam, Tanzania.
349. Muchlis, Atjeng. 1979. The LEC program in Indonesia.
LEC Report No. 7. p. 101-05. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
• Summary: In 1977, soybean production in Indonesia
was only 0.5 million metric tons (tonnes), and 0.75 million
tonnes had to be imported from foreign countries to meet
domestic needs. IPB (The author’s university) and CARE
(Cooperative for American Relief Everywhere) have worked
together in developing supplemental foods of high nutritional
value and, since April 1976, in testing food products made
by a Brady crop cooker (model 206). In August 1976 a
two-week LEC training program was held in Indonesia; the
instructor was Mr. Ronald E. Tribelhorn of Colorado State
Univ. One of the foods developed was composed of rice
polish (70%) and soybean (30%). Address: Institut Pertanian
Bogor (IPB, Bogor Agricultural Univ.), Bogor, Indonesia.
350. Nave, Robert. 1979. Experience with extrusion cookers
in India. LEC Report No. 7. p. 95-100. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: Second International
Workshop Proceedings (Fort Collins, CO: Dept. of Agric.
and Chemical Engineering, Colorado State Univ.). Held in
Dar es Salaam, Tanzania.
• Summary: Contents: Background and objectives of SPRA.
Extrusion cookers at SPRA. Other extrusion cookers in

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 145
India. Types of products produced at SPRA on various
machines: Commercial products, feeding program products.
General observations. The Brady Crop Cooker and Wenger
X-900: Comparisons or machines and cost, advantages of
each machine. Basic requirements for production facilities
housing a LEC. Conclusion.
“1. Background: A. The Soya Production and Research
Association, which we established in 1971, grew out of
our desire: (1) To establish a project for the utilization of
soybeans which were being introduced as a farm crop but for
which no market seemed to be developing. (2) To develop
some soybean-based food products which could be processed
in large quantities and which would be readily accepted by
the Indian people; and (3) To produce low-cost soybeanbased foods and yet be a viable company which could
produce some surplus income for use in developmental and
charitable projects.
“B. SPRA is a partnership of the Methodist Church
in India and the G.B. Pant University of Agriculture and
Technology which is the Uttar Pradesh State Agricultural
University... (D) SPRA has made it a point not to be
dependent on government feeding programs.
“II. There are three extrusion cookers at SPRA. These
are a Wenger X-25 with the necessary parts to convert it
to an X-900, a Brady Crop Cooker and a Wenger X-155...
The X-900 and Brady Crop Cooker can process unground
soyabeans and do not require water, steam or a drier to
reduce moisture after processing. (B) Mysore Snack Foods
Company of Bangalore has an X-25 and is producing
product for government feeding programs. They attempted to
produce TVP for the commercial market but withdrew after a
few months.
“IV. Types of products produced by SPRA on various
machines: A. Commercial Products: 2777Textured Vegetable
Protein, Corn-Defatted Soya Weaning Food, Rice-Defatted
Soya Snack Food (flavored with peanut oil and local spices).
B. Feeding program products: Corn and ground soyabeans,
Full-fat soya meal from whole ground soyabeans, Full-fat
soya meal from whole unground soyabeans, Full-fat soya
meal from whole dehulled soyabeans.
“Our inability to put the full-fat soya flour... on the
market is due to our inability to find suitable packaging.”
“Advantages of each machine:
“The X-900: high production per hour, lower cost of
production, easier cleaning, more versatile, inactivation
of trypsin inhibitor good (0.05 when measured as urease
activity).
“The Brady crop cooker: lower initial cost, easier to
operate, less skill required for maintenance, inactivation
of trypsin inhibitor good (0.10 when measured as urease
activity).”
“VII. Conclusions: At SPRA we feel that LEC’s can
fulfill an important need in providing low-cost nutritious
foods for both the commercial market and feeding programs

in man Third World countries.” Address: Soya Production
and Research Assoc., Bareilly, India.
351. Singh, B.B.; Saxena, M.C. 1979. Soybean production in
India. Indian Farming 28(10):7-9. Jan. Series 2.
• Summary: The soybean has been traditionally grown in
the northern hills and several other scattered areas of India
for many centuries, although there is no available record as
to when it was introduced to the country. It has become an
essential part of the daily diet in those regions and has been
known by various names such as Bhat, Bhatman, Bhatmas,
Ramkulthi, Bhut, Kalitur, Teliakulth and Garryakalay. Since
the varieties grown in these areas were apparently poor
yielding types, with small black seeds and twiny growth
habit, they did not become popular in India. Although
several attempts have been made to popularize soybeans,
these attempts have failed, probably due to lack of sustained
efforts and systematic trials.
“A fresh interest in soybean became evident with the
preliminary studies conducted at Pantnagar and Jabalpur
during the years 1963 to 1966 using improved varieties from
the U.S.A. Some of the U.S. varieties yielded between 30
and 36 quintals per hectare (ha) which was almost 3 times
as compared to the traditional kharif pulses. [Note: 1 quintal
= 100 kg.] Encouraged by these results, the Indian Council
of Agricultural Research initiated an All India Co-ordinated
Research Project on Soybean in 1967 with 3 main centres
(Pantnagar, Jabalpur and Delhi) and several sub-centres
covering different agro-climatic regions. The main emphasis
of the project has been to develop high-yielding varieties
and package of cultural practices for soybean cultivation in
various agro-climatic zones of India.”
The acreage under soybean has been increasing every
year, although not as fast as targeted, from the modest
beginning of about 300 ha of soybean in kharif 1968. The
total area under soybean in kharif 1975 was about 160,000 ha
of which about 82,000 ha were in U.P. and about 40,000 ha
in M.P. The fastest expansion in soybean cultivation has been
in the low hills and foot-hills (Bharbar) of U.P. where the
average yield of soybean has ranged from 20 to 36 quintals
per ha giving the highest net return per acre as compared to
any other crop. Soybean is also becoming popular in Madhya
Pradesh on current fallows.
The main problem in expanding the area under soybean
is the limited market for soybean and uncertainty of price.
“Most of the indigenous soybean varieties like ‘Kalitur,’
‘Bhat’ and ‘T-1” are black seeded and, therefore, many
people feel that black color is better than yellow. This is not
true... The main reason for growing these varieties in India is
not the black seed color but the small seed size. It has been
experimentally demonstrated that small seeded varieties do
not lose viability during the storage and as such there is no
germination problem.”
Extensive research has been done in India on food uses
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of soybeans. Wheat flour fortified with soybean flour makes
more nutritious and good quality chapati. Detailed processes
have been established for preparing soy-milk, soy-cheese,
soy-curd, soy-sweets, soy-nuts and soy-baby foods both at
home level and at commercial scale. G.P. Pant University of
Agriculture and Technology, Pantnagar has been running a
pilot plant producing about 1,000 liters of soybean milk per
day. Similar attempts are also being made at Nagpur.
“Industrial processing of soybean to produce proteinrich food has been initiated in the country, but only on a
small scale. The defatted soy-flour available from some
solvent extraction plants is being used by bakeries for
making bread, chocolates and biscuits. The Soya Production
and Research Association, Bareilly in collaboration with
G.B. Pant University of Agriculture and Technology,
Pantnagar have been manufacturing a series of products
using an extruder cooker. Products like, ‘Nutri Nugget’
with 50% protein and ‘Proteinsnack’ with 15% protein have
become extremely popular.” Address: G.B. Pant Univ. of
Agriculture & Technology, Pantnagar.
352. Sterner, Hank. 1979. Panel presentation: Characteristics
of LEC’s and manufacturing experiences. LEC Report No.
7. p. 163-64. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
Second International Workshop Proceedings (Fort Collins,
CO: Dept. of Agric. and Chemical Engineering, Colorado
State Univ.). Held in Dar es Salaam, Tanzania.
• Summary: “During 1975, while on the staff of Meals for
Millions Foundation (MFM), I was assigned to develop a
low-cost extruder cooker for the production of structured
vegetable protein (SVP). Other imposed design objectives
were that the machine could be manufactured and repaired in
developing countries. The first was built in MFM’s machine
shop which was equipped with a Bridgeport milling machine,
an engine lathe and a welder. Automobile parts, available the
world over, were used in the power train. The first attempt
at dissemination of this technology took place in Korea at
the Korean Institute of Science and Technology (KIST).
Performance of this machine is reported in other papers.”
An illustration (line drawing) shows AEMC’s Model
303 extrusion cooker with feeder and cut-off. Address:
Appropriate Engineering and Manufacturing Co., Corona,
California.
353. Tribelhorn, Ronald E.; Cummings, David A.; Kellerby,
Joe D. 1979. [LEC] Country report–U.S.A. LEC Report No.
7. p. 235-39. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
Second International Workshop Proceedings (Fort Collins,
CO: Dept. of Agric. and Chemical Engineering, Colorado
State Univ.). Held in Dar es Salaam, Tanzania.
• Summary: “Country reports have been given by most
countries who have been associated with the LEC. It is
the objective of this report to discuss items that have been
investigated in the United States by the LEC project at CSU

since the first workshop.
“Recommendations of 1976 Workshop: Near the
completion of the first LEC workshop the participants
divided into four working groups to discuss different aspects
of the LEC project. The four groups were:
“1. Additional potential food applications.
“2. Product evaluation–nutritional and physical
properties.
“3. Research to improve manufacturing operations.
“4. Programming assistance.
“All four groups compiled specific recommendations for
the LEC workshop which are listed below.
“1. Establishment of CSU as a clearing house for
information gathering and dissemination.
“2. Guidelines were to be established for the
identification of factors needed for project success and
assessment. A systematic format was recommended for
collection and dissemination of the information.
“3. A general operations manual was re-required for
LEC systems. Such items as plant management, machine
operations and quality control would be included in the
manual.
“4. Items recommended for specific equipment
improvement included:
“a. Changing the extrusion outlet box, transition zone,
screw wear, and extruder control was recommended for the
Brady.
“b. Dissemination of information on cleaning and
destoning equipment, dehulling equipment, grinding
equipment, and proportioner and reduction mills was
suggested.
“c. Spare parts lists for plants, guidelines for rebuilding
spares, and painting of equipment were also discussed.
“The above recommendations were used to establish
priorities for the project. Several investigations have been
undertaken in response to these recommendations:
“Information Gathering: 1. A more complete equipment
file containing manufacturers’ literature on equipment that
would be suitable in LEC systems.
“2. A general file of information from countries or
groups.
“3. Publication of a newsletter twice a year. The “LEC
Newsletter” is published in January and July. Prior to each
publication information is requested from all people working
with LEC’s. This information is compiled and summarized in
the newsletter.
“4. Generation of a large amount of material pertaining
to modifications, guidelines, etc., for LEC users. CSU has
published a considerable amount of information which
discusses various aspects of the project. Reports that are
available include:
“a. Quarterly reports of CSU activities...
“Duhulling Study: A survey of manufacturers was
conducted on the best method to dehull soybeans and grain.
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Responses obtained usually suggested very large systems
that were complicated to operate and too expensive. When
seeking further information, a system called a scoureraspirator was found commercially available and was
considered as an inexpensive, versatile alternative
“The scourer-aspirator was discussed in detail in the
1978 Annual Report (2). Tests with the scourer-aspirator
system indicated that the fiber levels of soybeans and
grains can be reduced sufficiently to meet or exceed PL 480
specifications.”
Roaster Tests: One good method of roasting soybeans
is to roast them in a tumbler filled with hot sand. The hot
sand serves as a heat transfer medium. Address: Dep. of
Agricultural and Chemical Engineering, Colorado State
Univ., Fort Collins, Colorado.
354. Tribelhorn, Ronald E.; Cummings, David A.; Kellerby,
J.D. 1979. Panel presentation: Characteristics of LEC’s and
manufacturing experiences. LEC Report No. 7. p. 165-73.
D.E. Wilson, ed. Low-Cost Extrusion Cookers: Second
International Workshop Proceedings (Fort Collins, CO: Dept.
of Agric. and Chemical Engineering, Colorado State Univ.).
Held in Dar es Salaam, Tanzania.
• Summary: “The primary purpose of Colorado State
University’s role in the LEC program has been to test and
evaluate the capabilities and limitations of LEC’s.”
“CSU has been testing two extruders which are
classified in the low-cost category...” (1) Brady Crop Cooker,
Koehring Farm Division, Appleton, Wisconsin (model 206
and model 2160). (2) Insta-Pro Extruder, Triple “F” Feeds,
Des Moines, Iowa (model 500 and model 2000). Details are
given.
“TSP: An effort was made to manufacture texturized soy
protein (TSP) on LEC’s.” The Brady was unable to make
TSP, however it was made successfully on the Insta-Pro
extruder. “It is felt at this time that the Insta-Pro is the only
machine that can manufacture a consistent TSP product” (p.
169).
Sri Lanka’s LEC program has been in operation since
the spring of 1976; a Brady Model 206 powered by a diesel

engine is being used. “The first LC system with which
CSU as been associated was installed in Sri Lanka in 1976;
however they are constructing a new facility which will
be scheduled for the summer of 1979.” Address: Dep. of
Agricultural and Chemical Engineering, Colorado State
Univ., Fort Collins, Colorado.
355. Wilson, David E. ed. 1979. Low-cost extrusion cookers:
Second International Workshop Proceedings. LEC Report
No. 7. vii + 288 p. Jan. Illust. 28 cm. Held 15-18 Jan. 1979
at Hotel Kilimanjaro, Dar es Salaam, Tanzania (Available
from: Department of Agricultural and Chemical Engineering,
Colorado State Univ., Ft. Collins, CO 80523). [100 ref]
• Summary: See next page. Contains about 34 papers by
various authors; at least 19 of these are cited separately. Also
contains four sets of opening remarks, numerous discussions,
and a directory of workshop participants (45 representatives
of 18 countries).
The workshop was co-hosted by: (1) the Dept. of
Food Science and Nutrition, Colorado State Univ., Fort
Collins, Colorado; (2) National Milling Corporation,
Dar es Salaam, Tanzania. It was sponsored by: (1) U.S.
Agency for International Development, Development
Support Bureau, Office of Nutrition; (2) USDA Office of
International Cooperation and Development, Nutrition and
Agribusiness Group. The Preface is by G. Richard Jansen
and R.E. Tribelhorn of Colorado State Univ. R.E. Tribelhorn
is technical editor. Address: Research Associate, Dep. of
Agricultural and Chemical Engineering, Colorado State
Univ., Fort Collins, Colorado 80523.
356. Sanderude, Kenneth G. 1979. Re: Portfolio of materials
about Wenger. Letter to William Shurtleff at New Age Foods,
Feb. 9–in reply to inquiry. 2 p. Typed, with signature on
letterhead. [27 ref]
• Summary: See above. The letter begins: “Dear Mr.
Shurtleff, Thank you very much for requesting information
on our Model X-200 continuous cooking extruder for the
texturizing of vegetable proteins...”
The inside front cover of the portfolio states: “Wenger–

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 148

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 149
manufacturers of food and grain processing machinery
since 1935.” Attached to the inside of the portfolio is Mr.
Sanderude’s business card. Address: National Sales Manager,
Industrial Div., Wenger Manufacturing, Plaza Center Bldg.,
800 West 47th St., Kansas City, Missouri 64112. Phone:
(816) 531-6833.
357. Anderson IBEC. 1979. Anderson extruder-cooker
systems. Strongsville, Ohio. 8 p. 28 cm. Catalog. Bulletin EC
279-1.
• Summary: See next 2 pages. “Anderson IBEC was
established in Cleveland, Ohio in 1888 as the V.D. Anderson
Co. Our first products–Expeller Press–is still being
manufactured after many design improvements.” Photos
show: (1) The plant on 18 acres of land in Ohio. Anderson
IBEC is a division of IBEC Industries, Inc. (International
Basic Economy Corporation). (2) The catalog cover with an
array of products made on Anderson IBEC extruders. (3) An
Anderson Extruder-Cooker. Illustrations also show various
Anderson cooker models. Address: Strongsville, Ohio.
358. Harper, J.M. 1979. Food extrusion. Critical Reviews in
Food Science and Nutrition 11(2):155-215. Feb. [177 ref]
• Summary: For details, see his earlier LEC articles.
Address: Dep. of Agriculture and Chemical Engineering,
Colorado State Univ.
359. Soyanews (Sri Lanka). 1979. Transforming foods
through extruder cooking. 1(6):6. Feb.
• Summary: Describes extrusion cooking and extruders. A
“Brady Extruder” is used in Sri Lanka to make Thriposha.
An illustration shows the inner workings of an extrusion
cooker. A photo shows the front panel of several extruded
commercial soy products from India: Nutri Nugget,
Protesnac, and Protein Plus.
360. Cummings, W.A.W. 1979. Launching a successful
product on the consumer market. J. of the American Oil
Chemists’ Society 56(3):400-03. March.
• Summary: The product is Soya Choice, based on extruded
textured soy flour in gravy, sold in cans. Development of
the product by Cadbury Schweppes started in 1973 at a
time when meat prices in the UK has started to rise and the
economy was in one of its periodic downturns. “The final
product was launched in December 1975. The brand name
chosen was Soya Choice... We originally launched in blue
cans but have since changed to discriminate between the
mince and the chunk form.” A photo shows Cummings.
Address: Technical Director, Cadbury Typhoo Ltd., Franklin
House Bouvinville, P.O. Box 171, Birmingham, B302NA,
England.
361. Yueh, Mao H.; Daravingas, G.V.; Rigelhof, F.J.;
Mueller, H.W. Assignors to General Mills Inc. (Minneapolis,

Minnesota). 1979. Process for producing a fried snack food
containing tempeh. U.S. Patent 4,151,307. April 24. 3 p.
Application filed 2 Dec. 1974. [5 ref]
• Summary: A dough is made from cereal, potato flour,
and starch, plus tempeh (5-60% dry weight). For example,
cooled tempeh is ground and blended with other ingredients
in the following amounts: ground tempeh 44%, ground
potato flakes 44%, pregelatinized waxy maize starch (Polar
Gel I) 8.5%, and table salt 3.5%. The mixture is extruded
and the resulting thin strips of dough are cut into chip sizes
(approximately 1 by 1¼ inches) and allowed to air dry
overnight to a moisture content of about 9%. These chips are
then deep fat fried in coconut oil at 375ºF for 6½ seconds
drained. The resulting fried chips had a good texture and
flavor, and were expanded about 3 times. They had a protein
content of 11.5% and a fat content of 25.4% as compared to
5.3% protein and 39.8% fat in a typical commercial potato
chip product.
5% gluten (Pro 80) can also be used as an ingredient
in place of 5% of the ground potato flakes. Address: 1&4.
Minneapolis; 2. Edina; 3. Minnetonka. All: Minnesota.
362. Horn, Robert E. 1979. Economics of extrusion
processing. Cereal Foods World 24(4):140-41, 144-45. April.
[9 ref]
• Summary: Contents: The three basic types of extrusion
processing are for food, for feed, and for industrial products.
Relatively little has been written about the economics
of extrusion, and those studies have been mainly about pilot
plant or low cost extruders.
There are many advantages to extrusion cooking:
Versatility. Efficiency of operation. High product quality.
High productivity. No effluents. Economically attractive.
Food. Feed. Industrial. Unit operation costs. Extrusion
costs. Preextrusion costs. Drying costs. Postextrusion costs.
Auxiliary equipment. Packaging. Other processing costs.
Address: Development Engineer, Product Applications,
Anderson IBEC [Strongsville, Ohio].
363. Maurer, Arthur J. 1979. Extrusion and texturizing in the
manufacture of poultry products. Food Technology 33(4):4851. April. [40 ref]
• Summary: Each American now consumes about 50 lb/year
of poultry and poultry products. The broiler chicken was
introduced in the late 1920s. In recent years poultry products
have been further processed into parts, roasts, loaves, rolls,
patties, sausages, hams, bolognas and frankfurters. Soy
protein has also been used to enhance the texture of poultry
products. Recently, mechanically deboned poultry meat
(MDPM) has been given form and texture by mixing it with
various soy protein ingredients or by extruding it.
Contents: Introduction. Extruders. Soy protein and
poultry (incl. the no-meat “meat” Bontrae from Central Soya
Co., vegetable protein meatless meats made by Worthington
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Foods, special isolates). Soy protein and MDPM. Extrusion
of poultry meat–ground form. Extrusion of poultry meat–
comminuted form. Acceptance of textured poultry meat.
Extrusion and texturization of MDPM without casings.
Contains 2 tables and 1 figure (a photo of the appearance of
mechanically deboned turkey). Address: Assoc. Prof., Dep.
of Poultry Science, Univ. of Wisconsin-Madison, Madison,
Wisconsin 53706.
364. Wilson, David E. 1979. Low-cost extrusion cooking:
A spreading technology. League for International Food
Education Newsletter. April. p. 1-3. [2 ref]
• Summary: “In January 1979, forty-five representatives of
eighteen countries gathered in Dar es Salaam, Tanzania, to
exchange the latest information on their respective low-cost
extrusion cooker (LEC) activities... Whereas the majority
of LEC projects were just on the drawing board at the time
of the first international workshop in June 1976 (L.I.F.E.
Newsletter June 1977) and tentative expressions of interest
were the order of the day, reports at Dar es Salaam focused
on actual testing and production experiences gained. This
time, there were no reservations; instead, the mood was one
of enthusiastic optimism based on results.
“LEC technology as a means to produce nutritious
foods at low cost is spreading. The Tanzania plant is
producing a baby food called ‘Lisha’, composed of locallygrown maize and soy, milk, and imported vitamin and
mineral additives, for distribution to maternal-child health
centers. Other applications include the manufacture of
‘Thriposha’ for food donation programs in Sri Lanka,
where construction on a new dual Brady cooker processing
complex is slated for completion this fall. In Costa Rica the
recently installed CARE plant, jointly financed by CARE
and an AID operational program grant, is scheduled to begin
production of fortified CSM and full-fat soy flour in May. In
Bolivia, where initial production of ‘Maisoy’ was for use in
government feeding programs, the Nutrinal Company is now
marketing its expanding line of Brady-processed products
commercially.
“The Guyana Pharmaceutical Corporation in
Georgetown is currently engaged in test marketing and
plans to begin production of its LEC baby food ‘Cerex’ in
1979. In Chihuahua, Mexico, Brady-processed full-fat soy
flour is being used by Productos Alimenticios Delicias as a
fortifying ingredient in a variety of food products sold in the
marketplace. Other countries, such as Thailand, Honduras,
and the Philippines, are involved in product formulation
and testing or other activities preliminary to establishing
production facilities.” Address: Research Associate, Dep. of
Agricultural & Chemical Engineering, Colorado State Univ.,
Fort Collins, Colorado 80523.
365. Product Name: [Nutrisoy].
Foreign Name: Nutrisoy.

Manufacturer’s Name: Productora Costarricense de
Alimentos (PROCOA) (Distributor).
Manufacturer’s Address: Apartado 8-5780, 1000 San Jose,
Costa Rica.
Date of Introduction: 1979 June.
How Stored: Shelf stable.
New Product–Documentation: Talk with John McLeod.
1982. July 21. This product, made on a low-cost extrusion
cooker, is identical to CSM (corn-soy-milk). Production
started in June 1979. But after 6-7 months they found that
acceptance was not as good as surveys had predicted, nor as
good as for CSM. They now make only 4-5 tons/month and
are phasing the product out.
Letter from John McLeod of CARE-Honduras. 1984.
July 10. In 1979 his company began making Nutrisoy, its
first product that contained soybeans. During 1983 only 35
metric tons were produced. This Nutrisoy contained 29%
soybeans.
Note: This is the earliest known commercial soy product
made in Costa Rica.
366. Cummings, David A.; Jansen, G.R.; Kellerby, J.D.;
Tribelhorn, R.E. 1979. Evaluation of low-cost extrusion
cookers for use in LDC’s. Annual report. LEC Report No. 6.
viii + 157 p. July. (Departments of Agricultural and Chemical
Engineering, and Food Science and Nutrition, Colorado State
Univ., Ft. Collins, CO 80523). 28 cm.
• Summary: Contents: List of Tables. List of Figures. 1.0
Introduction: 1.1 Background. 1.2 LDC Requirements for
Extrusion Cookers. 1.3 Program Objectives.
2.0 Product Evaluation: 2.1 Clinical Evaluation of Corn/
Soy Blends. 2.2 Nutritional Specifications. 2.3 Retention
of Vitamins During Extrusion and Storage. 2.4 Blends of
Soybeans with Cassava or Potatoes. 2.5 Protein Quality
Evaluation of Extruded Products. 2.6 Analysis of Products.
2.7 Full-fat Soy Flour. 2.8 Viscosity Reduction Studies.
2.9 Storage Studies. 2.10 Use of Microtracers. 2.11 Calorie
Density of Extruded Cereals and Blends. 2.12 Extrusion
Procedures. 2.13 Sample Preparation. 2.14 Viscosity
Measurements. 2.15 Results.
3.0 Specifications for LEC Food Products:
4.0 Demonstration Sites: 4.1 Tanzania. 4.2 Costa Rica.
4.3 Sri Lanka. 4.4 Guyana.
5.0 Testing Sites: 5.1 Thailand
6.0 Project Related Activities: 6.1 Workshop. 6.2
Protocol Development. 6.3 Plant Write-out. 6.4 LEC Manual.
6.5 Survey of FFSF [full-fat soy flour] Milling and Handling
Experiences. 6.6 Honduras Technical Assistance.
7.0 Summary: Appendix A. Appendix B. Appendix C.
Appendix D.
367. Harper, Judson; Valle, Francisco R. del. 1979. Mexican
soy plant. Food Engineering International (Chilton’s)
4(7):22-23. July.
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• Summary: This plant, built at a cost of $150,000, began
producing full-fat soy flour in 1978 at Delicias, Chihuahua,
Mexico. The project has been supervised by CIATECH
(Chihuahua Center for Research and Technical Assistance).
The plant is based on low-cost Brady extruder. A list of 10
potential applications is given: Egg substitute, soy drinks,
pasta products, ice cream, cookies/cakes, candies and sweets,
sausages, snacks, blended flours, breads. Address: 1. Dep.
of Agricultural and Chemical Engineering, Colorado State
Univ., Fort Collins, Colorado; 2. CIATECH, Chihuahua,
Chihuahua, Mexico.
368. Product Name: [Soyavén (Soy-Oats Infant Formula,
Soy-Corn Blend)].
Foreign Name: Soyavén (Fórmula alimenticia para
lactantes, a base de soya y avéna).
Manufacturer’s Name: PADSA: Productos Alimenticios
Delicias S.A.
Manufacturer’s Address: Apartado Postal 376, Zona
Industrial, 33000 Ciudad Delicias, Chihuahua, Mexico.
Phone: (147) 2-30-93.
Date of Introduction: 1979 July.
Ingredients: Sucrose [white sugar] 34.1%, dehulled
soybeans 32.1%, pearled oats 25.6%, vegetable oil 5.8%,
tricalcium phosphate 1.2%, salt (NaCl, 0.5%), vitamins and
minerals 0.4%, DL-methionine 0.2%, milk flavor 0.1%.
Wt/Vol., Packaging, Price: 454 gm (1 lb) can with plastic
lid.
How Stored: Shelf stable.
Nutrition: Per 100 gm.: Calories 398, protein 17.0 gm,
carbohydrate 61.7 gm, fat 14.5 gm, cholesterol 0 mg.
New Product–Documentation: Soybean Digest. 1982.
Jan. p. 64. “Mexico adds soy product. Mexican President
Jose Lopez Portillo recently announced Soya-vena, a soy/
oatmeal blend, has been added to the Mexican government’s
list of basic food basket items. The soy-enriched product will
be used in future price indices, will be promoted nationally
and be recognized as a sound nutritious product, says ASA
[American Soybean Assoc.] Latin America Director Gil
Harrison.”
N.H. Marmelstein. 1983. Food Technology. Aug. p.
64-72. “Soy-oats infant formula helps fight malnutrition in
Mexico.” Commercial production began in July 1979. In
November 1981, Soyavén was presented the National Bank
of Mexico’s 1980 Science and Technology Award for its
value in fighting malnutrition in Mexico. In June 1983 this
product won the IFT (Institute of Food Technologists) Food
Technology Industrial Achievement Award.
Primera Reunion Panamericana de Extrusion de
Alimentos. 1984. Nov. p. 451. Photo of can. Soya Bluebook.
1984. p. 63, 68. Label transcription from Nicole Black. 1988.
Jan. Found in a store in Guanajuato.
369. Johnston, Gary L. 1979. Technical fundamentals of

extrusion cooking equipment. Paper presented at the 87th
National Meeting AIChE [American Institute of Chemical
Engineers]. 34 p. Held 19-22 Aug. 1979. [11 ref]
• Summary: Introduction. Raw materials. Equipment.
Flow and terminology. Extruder classifications. Processing
description. Extruder section detail. Scale-up. Energy
discussions. Applications. A new process–”The engineered
foods system.” Summary.
Figures: (1) Cutaway view of large capacity extrusion
cooker. (2) Geometry and flow within barrel. (3) Shear
diagram. (4) Relative development of cook. (5) Single screw
extruder classifications.
(6) Extrusion / baking. “ST/HT” is a Wenger Trademark
for its Short Time / High Temperature extrusion cookers.
(7) Extrudate transformation (for medium and high shear
extruder classifications). (8) Dough to visco-amorphic mass
transformation. (9) Screw flight shapes for single screw
cooking extruders. (10) Welding cobalt based material to
screw surface.
(11) Cutaway of jacketed screw extruder head with
thermocouple (Hollow core screw also shown). (12) Die
types. (13) Product with laminar structure created in die
spacer. (14) Particle geometry / barrel geometry. (15) Cereal
scale-up (high shear).
(16) Vegetable protein meat analog and cooked ham
(Ham is on the right). (17) Biscuit / cracker produced on
single screw extruder. (18) Confectionery items produced
via extrusion cooking. (19) Quick cooking pasta and quick
cooking rice. (20) Microphotograph of gelatinized starch.
(21) Third generation snacks (before frying in hot
oil). (22) Extrusion machine designed for producing third
generation snacks from uncooked raw ingredients. (23)
Schematic view of the Engineered Foods System. (24)
Photo of the Engineered Foods System. Address: Wenger
International, Inc., Kansas City, Missouri.
370. Soyanews (Sri Lanka). 1979. Thriposha a major soya
user. 2(3):1. Sept.
• Summary: “The Thriposha program started using soya in
1976, when it bought 53,119 lbs.” In 1977 it bought 159,629
lbs, and in 1978 it bought 481,265 lbs. In 1979 it is projected
to buy 1,764,00 lbs. according to Dr. Beatrice V. de Mel,
Supervisor of the Thriposha Program and Nutritionist at the
Medical Research Institute.
Note: The Thriposha program began producing
Thriposha in 1973, but it did not start using soya until 1976.
371. SoyaScan Notes. 1979. Chronology of soybeans,
soyfoods and natural foods in the United States 1979
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. Yvonne and Irene Lo incorporate The Soya
Bean Products Co., N.A. in San Francisco as a marketing
company and immediately begin to import and distribute
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Vitasoy, the world’s most popular soymilk, to Canada from
their parent company in Hong Kong. It is not yet sold in
America due to an FDA ban on aseptic Tetra Pak cartons.
Jan. Soycrafters Association of North America
headquarters moves to Colrain, Massachusetts. Richard
Leviton takes over as Director. Decides to edit and publish
Soycraft magazine.
Jan. “The Soyfoods Revolution” published as a cover
story by Whole Foods magazine.
Jan. 15-18. Second International Workshop on Low-Cost
Extrusion Cookers held in Dar es Salaam, Tanzania, with 43
participants.
Feb. Takai catalog of large scale equipment published.
Feb. 9. Judith Rubenstein, institutional consultant for
the New England Soy dairy, initiates a correspondence with
Carol Tucker Foreman, Director of Child Nutrition programs
at USDA, on the subjects of tofu standards and acceptance of
tofu in USDA Child Nutrition Programs, including the school
lunch program. Four letters are exchanged between Feb. and
Aug. 1979. This is the start of work of tofu standards and
tofu in school lunch programs.
Feb. Natural Foods Merchandiser magazine starts
publication, founded by Doug and Karen Greene.
March 11. KOPTI is founded in Indonesia. It soon
functions as an active, effective trade association for
Indonesian tempeh and tofu manufacturers. By June 1986 it
has more than 12,000 members from 40 cooperatives, and is
promoting mechanization of production.
March. Soycrafters Assoc. and Quong Hop & Co. have
adjoining booths at the New Earth Expo in San Francisco.
6,000 people sample free tofu burgers, tofu chip dips.
Farm Foods sells Ice Bean (soymilk ice cream) and tofu
cheesecakes. Gilman Street Gourmet sells tofu burgers.
March. Oak Feed Miso Company is founded by Sandy
Pukel, John Belleme, and Barry Evans. Joe Carpenter,
Michio Kushi, and James Kenny are also involved. It is soon
renamed American Miso Co.
March 26-29. World Soybean Research Conference
II held at North Carolina State University. The 897-page
proceedings, edited by F.T. Corbin, are published in 1980.
March. Food Protein Council holds International
Soybean Fair in Washington, D.C. Many Congressmen,
consular officials, etc. attend and sample soy protein
products and tofu dips.
March. The Ohio Miso Company, founded by Thom
Leonard and Richard Kluding, begins production in Ohio.
America’s first Caucasian-run miso company.
March. Richard Leviton takes a 3-week soyfoods
research trip to the Midwest. Establishes many important
contacts.
April. New England Soy Dairy Product and
Merchandising Guide published.
April 12. “Good Old Bean Curd Is Suddenly Popular,
But You Call It Tofu” by W.M. Bulkeley published as a front

page article in The Wall Street Journal.
May 24. “The Americanization of Bean Curd,” an
expansion of Bulkeley’s April article, published in the
Washington Post.
May. Quong Hop & Co. in San Francisco introduces
vacuum packed firm tofu, tofu cutlets, tofu burgers, and
teriyaki tofu. Each of the latter three products is the earliest
known product of its type in America.
June. The Tofu Cookbook by Kathy Bauer and Juel
Andersen published by Rodale Press.
June 29. An internal FDA memorandum is prepared by
FDA headquarters personnel to set forth the agency’s views
on the attributes of tofu. Publication of a “pull date” on tofu
packages is encouraged.
July. Farm Foods starts national advertising of tempeh
starter and tempeh kits.
July. David Mintz, owner of Mintz’s Buffet, a kosher
Jewish deli in New York City, first learns of tofu from Pesach
Lazaroff, a young Jewish vegetarian. That summer Lazaroff
spends many hours working with Mintz as a paid consultant,
developing kosher tofu recipes. Mintz later becomes rich and
famous for developing Tofutti, a soy ice cream.
July. The Book of Tempeh, by Shurtleff and Aoyagi
published by Harper & Row in both large-format paperback
and professional hardcover editions. The world’s first book
about tempeh.
July. Tofu & Soymilk Production, by Shurtleff and
Aoyagi published by The Soyfoods Center. This is the first
book to use the term “soyfoods” in English.
July 17. “Tofu–The Oriental Way to High-Protein, LowCalorie Meals” published by Family Circle.
July 23. Judith Rubenstein (see Feb. above) writes
the Commissioner of the FDA requesting that the agency
establish a standard of identity for tofu. She notes that the
Director of Nutrition and Technical Services for USDA
suggested that FDA give top priority to this issue. Issues
of imitation tofu products and bacterial contamination are
raised.
July 26-29. Second Soycrafters of North America
Conference: “Producing and Marketing Soyfoods,” held
at Hampshire College, Amherst, Massachusetts, organized
by Richard Leviton and financed on a shoestring. A major
milestone for the U.S. soyfoods industry. 230 people attend
and the content is a great success, but Leviton loses $1,000
on the venture. The first issue of Soycraft magazine, written
and published (1,900 copies) by Leviton, is distributed at the
conference. In the keynote address, Shurtleff notes that the
biggest challenges facing the industry are to build a strong
trade association with adequate funding, and to develop
soyfoods standards.
July. Alimentacion Integral Para Una Vida Plena: Los
Mil Usos de la Soya (Integral Nutrition for a Full Life: The
Thousand Uses of Soya), by Blanca Dominguez published
by Editorial Posada in Mexico. The country’s first book on
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soyfoods.
Aug. Robert Rodale and Rodale Press gives strong
support to Soycraft magazine, with ads and a nice mention in
an article, which brings in 135 subscriptions in November.
Sept. The Soycrafters Apprenticeship Program is started
by Luke Lukoskie at Island Spring, Vashon, Washington.
Here people can spend about 3 weeks getting hands-on
experience in making tofu, soymilk, and tempeh.
Sept. Tempeh Works, America’s first Caucasian-run
commercial tempeh shop in a commercial building and
making only tempeh, starts production in Greenfield,
Massachusetts. Founded and run by Michael Cohen.
Sept. Many articles about the Amherst Soyfoods
Conference published in national magazines, such as New
Age.
Sept. New England Soy Dairy opens America’s first inhouse tofu & soymilk sanitation laboratory.
Sept. “Chinese Cuisine: Bean Curd” by Nina Simonds
published in Gourmet magazine.
Nov. 26. A fire destroys Eden Foods warehouse and
$800,000 inventory. The company, struggling for its life,
moves to rural Clinton, Michigan.
Oct. The Great American Tofu Cookbook by Patricia
McGruter published by Autumn Press.
Dec. Rodale Press contacts Richard Leviton to announce
plans to do a Soybean Newsletter, with Leviton as editor. The
idea later falls through.
Dec. Frijol Soja (Soybeans) published in Peru by
INTSOY.
Dec. The Soysage Cookbook, by Cloud and Burdett selfpublished in Vermont.
* San-J tamari starts to be imported to America from
Japan.
* California and Maine become the second and third
states to enact organic labeling laws. California’s becomes a
model and a standard for many other similar laws, and it is
cited on many soyfood product labels. By 1988 there are 12
states with organic laws, and 5 more planned.
* Tofu production in Japan tops 1.1 million metric tons
for the first time.
* Soybean research in America begins to shift from
emphasis on production to emphasis on utilization.
* Syntex corporation of Palo Alto, California, recalls its
soymilk Neo Mull Soy after it is found to be missing a key
nutrient, chloride. Many children who used this product were
mentally damaged.
* Lauhoff Grain Corp. acquired by Bunge.
* 1979-82. Years of the “salt craze.” Growing concern
with the level sodium in American food products begins to
hurt sales of miso and shoyu. Continued.
372. Evans, J. Martin. 1979. Extrusion cooking: a literature
survey. Leatherhead, Surrey, England: British Food
Manufacturing Industries Research Association. 28 p. Illust.

30 cm. Science & Technical Surveys, no. 115. *
Address: UK.
373. Graham, G.G.; MacLean, W.C., Jr. 1979. Digestibility
and utilization of extrusion-cooked corn-soy blends. Report
submitted to Office of Nutrition, AID, Washington, DC. *
374. Product Name: [Cerex {Rice-Corn-Soy Weaning
Food}].
Manufacturer’s Name: Guyana Pharmaceutical Corp.
Manufacturer’s Address: Guyana.
Date of Introduction: 1979.
Ingredients: 56.7% extruded rice and cornmeal, 19.6%
defatted soy flour, 9.8% milk powder, 8.5% sugar, 2.3% oil,
vitamins and minerals.
Wt/Vol., Packaging, Price: 227 gm pouches.
New Product–Documentation: L. Chin and V. Oditt. 1979.
LEC Report No. 7. p. 79, 81. Discusses Cerex. Aguilera and
Lusas. 1981. Journal of the American Oil Chemists’ Society.
March. p. 518. “Cerex, a corn-rice-soya blend, is produced
and distributed by a state agency, the Guyana Pharmaceutical
Corp., to reduce malnutrition which affects 60% of the
children. The primary target is the malnourished children in
the 4-month to 2-year age group.” In 1979 production was
215 metric tons per year.
LEC Newsletter. 1983. Jan.
375. Product Name: Ad-Vantage Textured Vegetable
Protein (Extruded Textured Soy Flour Extenders).
Manufacturer’s Name: Nabisco Inc., Protein Foods Div.
Manufacturer’s Address: East Hanover, NJ 07936.
Date of Introduction: 1979.
New Product–Documentation: Soybean Digest Bluebook.
1979. p. 102.
376. Flint, F.O. 1979. Novel protein foods. In: J.G. Vaughan,
ed. 1979. Food Microscopy. London and New York:
Academic Press. xvi + 651 p. See p. 531-50. [32 ref]
• Summary: Contents: Introduction. Microstructure of
processed soybeans, soya flakes and flours. Microstructure
of texture of textured soya products: spun proteins, extruded
soya. Gluten as a novel protein constituent. Microscopy of
soya and other plant protein isolates. Novel protein foods
from micro-organisms. The microscopy of future novel
protein foods. Acknowledgments.
Contains 14 excellent illustrations and photomicrographs
at high magnifications (70 to 90x). Fig. 1 is a full-page cross
section of the outer layers of a soybean including (from
outside in): palisade layers, hourglass layers, parenchyma,
aleurone cells, compressed cells, cotyledon epidermis,
aleurone layers of cotyledon. Address: Procter Dep. of Food
Science, Univ. of Leeds, UK.
377. Jansen, G. Richard; Harper, Judson M. 1979.
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Application of low-cost extrusion cooking to weaning
foods in feeding programs. Fort Collins, Colorado: Dept. of
Agricultural and Chemical Engineering. 43 p. Illust. 28 cm.
[31 ref]
• Summary: Introduction: Background, food extrusion,
alternative extrusion systems (low cost extrusion cookers),
objectives of the LEC program (at Colorado State Univ.).
Description of food products: Blended foods (such as CSB
or corn/soy blend), full-fat soy flour, full-fat cottonseed
flour, costs of processing. Current applications in developing
countries: Sri Lanka and Thriposha, Costa Rica, Tanzania
and Lisha, Guyana and Cerex, other countries (Guatemala,
Honduras, Korea, India, Indonesia, Philippines, Thailand).
Commercial applications: Pro-Nutre in Costa Rica, Maisoy
in Bolivia, Ciatech in Mexico. Nutritional issues: Calories,
protein-calorie ratio, fiber, vitamins and minerals, impact
of supplemental food in Sri Lanka. Significant aspects of
development: Technology transfer, funding, raw material
aspects, quality control, packaging, storage and distribution,
implementation and evaluation. Conclusions.
“The concept of adapting low-cost extruders to the
production of low cost weaning foods in developing
countries was originated by Mr. Paul R. Crowley, USDA,
and the program has been under his general guidance since
that time.”
Tanzania: The Tanzanian Government decided to locate
a weaning food plant at the National Milling Corporation
in Dar es Salaam. “With assistance from Colorado State
University, an LEC plant (fig. 4) went into production in
May 1978, and since then has been continuously making
CSM by extruding a corn soy mixture and blending in milk
solids, vitamins and minerals.” Named Lisha, the product
is distributed to Maternal and Child Health (MCH) Centers
under the auspices of the MInistry of Health. It is intended
to augment CSM imported into Tanzania under the Food for
Peace Program (p. 13).
“CIATECH of Chihuahua, Mexico, has designed
an LEC full-fat soy processing plant at Delicious, S.A.,
an agricultural cooperative. The product is being sold
commercially to bakeries as an egg solids replacer in
small bags through retail grocery channels and as a major
ingredient in a frozen ice cream like product” (p. 20).
Note: Also published as an article in Food and Nutrition
1980; 6(1):2-9 and 6(2):15-23. Address: Colorado State
Univ.
378. Product Name: [Texturized Soy Flour].
Manufacturer’s Name: Nutricasa, S.A. Div. of Aceite
Casa.
Manufacturer’s Address: Avenida Ceylán 793, Mexico 16,
D.F., Mexico. Phone: 567-93-22.
Date of Introduction: 1979?
How Stored: Shelf stable.
New Product–Documentation: Talk with Gil Harrison of

American Soybean Assoc. 1989. April 21. This company
was the subsidiary of an oil company named Aceite Casa
S.A., owned by an Italian family. They made defatted soy
flour first, then a texturized soy flour at a later date, using a
Wenger X-150.
379. Abdullah, Adelina. 1980. Country report–An interview
of extruder technology in Malaysia. In: Amara Bhumiratana,
ed. 1980. Proceedings: ASEAN Workshop on Extruder
Technology. Bangkok, Thailand: Kasetsart University. xiv +
249 p. See p. 176-92.
• Summary: “Introduction: Extrusion of food means
uninterrupted and controlled transformation of moistened
raw material into a dough, whose amorphous structure
is changed to a colloidal structure and the forming of the
extrudate to the desired size and shape by means of a die.
“Extruder technology may basically be divided into
traditional and modern technologies. Traditional technology
has often been overlooked as potential innovation though
products from such technology has been in existence for
many decades.
“The various types of rice-based vermicelli are typical
examples of products from traditional extruders which play a
significant role in the daily Malaysian diet. The modern food
extruders have, gained considerable importance as efficient
food processing systems since their recent introduction in
Malaysia. Beyond expectations, the more sophisticated
extruders are versatile and capable of producing a wide
range of products. The popularity of these extruded and
expanded products has led to the growing concept for the use
of extruder technology in the local snack food industry. It is
evident that the demand for extruded products will remain
and increasing phenomenon. With a high percentage of snack
food consumers represented by children and adolescent
groups, the nutritive quality of such products has become
a cause for concern.” Address: Malaysian Agricultural
Research and Development Inst.
380. Ang, H.G.; Theng, C.Y.; Lim, K.K. 1980. Country
report–High protein extruded snackfood. In: Amara
Bhumiratana, ed. 1980. Proceedings: ASEAN Workshop
on Extruder Technology. Bangkok, Thailand: Kasetsart
University. xiv + 249 p. See p. 197-217. [16 ref]
• Summary: “Introduction
“Background to snackfood consumption
“Snackfood forms an integral part of our eating culture
be it during festive occasions, social gatherings, parties or
simply to pass the time. Amongst children the popularity
of snackfood is a universal phenomenon. Although the
consumption of snackfood is an age old tradition, the
practice of snacking is not without its controversy. Some
parents regard it as a nuisance blaming it for interfering with
a child’s proper mealtime. While overindulgence certainly
induces loss of appetite when it comes to their midday meal
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or dinnertime there is no reason why judicious practice
cannot help to fulfill a growing child’s nutritional needs. The
more ‘benign’ Singapore mothers usually tolerate snacking
in between meals rather than insist piously on a ‘three-meala-day’ regime and these healthy active youngsters no sooner
dissipate their energy in their robust activities.
“Although there are many varieties of snackfoods in
Singapore, one such class is the dry, crispy, crunchy type,
fabricated from cereals or starch, involving frying in oil,
puffing or extrusion. Under this category are products such
as ‘keropok’ (prawn or fish crackers), caramel pop rice,
tapioca chips, potato crisps, pop corn and extruded corn and
rice snacks. The pleasure accrued from their consumption
derives mainly from their common eating quality of texture.
Judging from their composition, they also contribute a
rich source of calories perhaps too rich in the eyes of the
antagonists who dismiss them with the rather unflattering
label of ‘junk food’. While it is undeniable that the market
shelves abound with many such products and commercial
firms mount vigorous campaigns on their promotions, this
trend can be turned into an advantage by formulating a more
balanced, higher protein snackfood that can play a significant
role in the diet of its consumers. After all such foods have
great universal appeal and have not been regarded as a
serious candidate for nutritional programme until recently
(Weisberg 1976).” Address: ASEAN Protein Project,
Singapore, c/o Chemistry Department, Univ. of Singapore.
381. ASEAN Sub-Committee on Protein. 1980. ASEAN
Protein Project. Bangkok, Thailand. 24 p. Jan. Illust. 29 cm.
[Eng]
• Summary: Contents: Introduction (incl. history, programs,
and budget). Administration (incl. list of workshops held
by the ASEAN Sub-Committee on Protein). Research and
development. High-protein low-cost foods. Full-fat soy flour
(a plant at Chiang Rai, northern Thailand, produces 100 tons/
month). Fermented foods (incl. soy sauce). Soy products
(incl. tofu). ASEAN network (directory).
“The ASEAN Protein Project was conceived at a joint
research project on soybeans and protein-rich foods at
the first meeting of the ASEAN Permanent Committee on
Science and Technology held in August 1971 in Indonesia.
Meetings of food specialists soon followed, one in
September 1972 in Malaysia and another in November 1972
in Indonesia. At a further meeting in August 1974, involving
Australian technical experts, four areas for research cooperation were identified, namely: (1) Identification,
development, and utilisation of low-cost, protein-rich foods
for children and other vulnerable groups. (2) Processing
and utilisation of full fat soy flour (3) Improvement of
fermentation technology; and (4) Microbiological culture
collection.
Workshops held by the ASEAN Sub-Committee
that concern soya include: 1st Workshop on soy products

(1976, Kuala Lumpur, Malaysia). 3rd Workshop on culture
collection (1977, Bangkok, Thailand). 4th Workshop on
soy sauce manufacturing techniques (1978, Singapore). 5th
Workshop on solid substrate fermentation (1978, Bandung,
Indonesia). 8th Workshop on extruder technology (1980,
Bangkok, Thailand).
Photos show: (1-4) Participants, meetings, and tours. (56) Full fat soy plant at Chiang Rai, Thailand. (7) Commercial
soy sauce factory. Address: Bangkok, Thailand.
382. Bhumiranta, Amara. 1980. Country report–ASEAN
workshop on extruder technology. In: Amara Bhumiratana,
ed. 1980. Proceedings: ASEAN Workshop on Extruder
Technology. Bangkok, Thailand: Kasetsart University. xiv +
249 p. See p. 218-33.
• Summary: “Introduction: In Thailand, malnutrition is
still one of the major problems which effects the health and
well-being of the population. Severe malnutrition problems
are mostly prevalent in the slum areas of Bangkok and the
remote rural areas. It has been reported that approximately
52-76 percent of pre-school children aged from 6 months
to 5 years living in slum areas of Bangkok and rural
areas are suffering from malnutrition. The most severe
type of malnutrition that is reported is the protein-calorie
malnutrition which occurred among infants, pre-school
children, school children pregnant and lactating mothers.
The causes of malnutrition problems are, of course, multiple.
The lack of sufficient income to buy high quality foods,
the unavailability of high quality food products, the poor
distribution of food and the eating patterns and habits are the
main causes which contribute to the malnutrition problem.
The technology concerning cooker-extruder has advanced
tremendously during the past years and many highly
acceptable products can be produced at reasonable price.
Many Food and Feed grade extruded products have appeared
and are well received by the market. Presently, in Thailand,
there are three major factories which employ cooker-extruder
in manufacturing their products. Firstly, The Bangkok Feed
Mill Co. uses Wenger X-155 B since 1974 with the capacity
of 2-3 tons per hour to produce animal feed products such
as ‘Premix’ (Soy bean, corn, rice, etc.) and ‘Dog Food’
(Corn, broken rice, broken soy bean, fish meal, animal bone,
vitamins and minerals mixture). In 1978, the company has
set up another Wenger X-172 cooker-extruder with the
capacity of 3 tons per hour. The second factory is The Food
Processing Co. which employs a cooker-extruder of Amatil
Australian Limited Co. to produce snack products with the
trade name of “Twisties” the company is reported to produce
2,000 tons per year. The main ingredients of “Twisties” are
rice, maize and flavoring compounds. Lastly, The Smith
International Marketing Co. uses Sprout-Waldron Model
“775” to produce extruded products for floating fish food.
The capacity of the machine is reported to be 6 tons per hour.
“Besides the three factories previously mentioned,
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The Institute of Food Research and Product Development
(IFRPD) of Kasetsart University is currently experimenting
at pilot scale level with Wenger X-25 and Brady cookerextruders in attempts to develop low-cost but highly
nutritious extruded products to be used in combating
malnutrition problems in Thailand.
“This report outlines researches on the use of Wenger
X-25 and Brady cooker-extruders at IFRPD. Methods in
formulation, extrusion of the products are discussed. Also,
the methods for distribution food products to the target
groups are outlined.” Address: Prof., Inst. of Food Research
and Product Development, Kasetsart Univ., Bangkok,
Thailand.
383. Bhumiratana, Amara. ed. 1980. Proceedings: ASEAN
workshop on extruder technology. Bangkok, Thailand:
Kasetsart University. xiv + 249 p. Held 14-23 Jan. 1980 at
Inst. of Food Research and Product Development, Kasetsart
Univ., Bangkok, Thailand. Illust. No index. 30 cm.
• Summary: See next page. This is the eighth ASEAN
Workshop. It is sponsored by the ASEAN-Australian
Economic Program (through the ASEAN Sub-Committee
on Protein). Contents: Acknowledgment (incl. sponsoring
organization, and co-sponsoring and supporting
organizations). Foreword, by Prof. Bhumiratana. Welcome
address, by Prof. Dr. Phaitoon Ingkasuwan, Acting Rector,
Kasetsart Univ. Keynote address, by Prof. Sanga Sabhasri,
Secretary General, National Research Council at the
11th Meeting of ASEAN Sub-Committee on Protein...
Opening address, by Mr. Orachun Tanaphong, Acting
Director-General, ASEAN-Thailand... Technical sessions:
Nine papers. Country reports: From Indonesia, Malaysia,
Philippines, Singapore, and Thailand. Recommendations.
List of participants (directory). Appendix–List of
publications (84 references) available from American
Soybean Assoc., 15012 Liat Tower, Orchard Road,
Singapore. Address: Prof., Director, Inst. of Food Research
and Product Development, Kasetsart Univ., Bangkok,
Thailand.
384. Cilindro, Alden G. 1980. Country report–Adaptation
of extrusion technology in the preparation of infant food.
In: Amara Bhumiratana, ed. 1980. Proceedings: ASEAN
Workshop on Extruder Technology. Bangkok, Thailand:
Kasetsart University. xiv + 249 p. See p. 193-96.
• Summary: “Introduction: The ASEAN Protein Project
in the Philippines under the ASEAN-Australia Economic
Cooperation Program is being implemented by the National
Science Development Board (NSDB) through two of its
agencies namely, the Food and Nutrition Research Institute
(FNRI) and the National Institute of Science and Technology
(NIST) together with the Food Science Department,
University of the Philippines at Los Banos and the Natural
Science Research Center of the University of the Philippines,

Diliman, Quezon City.
“FNRI’S Program: The food and Nutrition Research
Institute, with the support of the Australia-ASEAN Protein
Project, has carried out since 1977 a program of research and
development on extrusion cooking of infant food utilizing a
Wenger X-5 extruder cooker. The program of work has been
oriented-to take into account several factors such as:
“1. Utilization of indigenous raw materials
“2. Development of nutritious food supplements based
on the consumption and eating habits of the target population
“3. Selection of extruded product with convenient
advantages such as low cost, ease of preparation for feeding,
high acceptability, good commercial image, etc.
“Based on the above-mentioned factors the development
of an infant food formulated blend of rice-full fat soy flourskim milk powder was under-taken
“The development of this extruded food product was
carried out as follows:
“1. Experimental trials in order to optimize the
extrusion-cooking processing conditions for each raw
material
“2. Development of formulae for products
“3. Sensory evaluation studies
“4. Acceptability tests
“5. Storage studies
“6. Nutritional evaluation using animals” Address: Food
and Nutrition Research Inst., National Science Development
Board, Manila, Philippines.
385. Crowley, Paul R. 1980. The use of extruders in
developing countries. In: Amara Bhumiratana, ed. 1980.
Proceedings: ASEAN Workshop on Extruder Technology.
Bangkok, Thailand: Kasetsart University. xiv + 249 p. See p.
25-34.
• Summary: “There are several aspects of ‘The Use of
Extruders in Developing Countries’ which workshop
participants might find useful to consider and discuss. The
first is potential applications of extruders or the uses of
extruders which people might wish to examine as they search
for ways in which extruder technology can serve them, The
second is barriers to the use of extruders or the problems
people must face and overcome in order to apply extrusion
technology in meaningful, viable ways. And the third is
ways in which barriers to applications of extruders might be
overcome with emphasis on examples of situations where
the problems have been solved and extrusion technology
has been applied. In my presentation I would like to give
attention to each of these three topics but devote special
attention to the third to illustrate how several countries have
found useful ways to apply extruder technology.
“Potential Applications of Extruders: Extrusion-cookers
are a relatively new addition to the catalog of processing
machinery available to producers. It has only been during our
life times that engineers have designed and built extruders
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and processors have applied them to the manufacture of
food, feed, and industrial products. Even so, extrusioncookers have become a major industrial tool and the
technology has become widespread not only in industrial
settings, but through out the world,
“At this workshop we will be talking largely about
extrusion-processed food products. However, we should
remember that there are a number of major applications of
extruder technology outside the food field particularly in
industrial and feed applications. The unique phenomena
brought about by extrusion-cookers (that is the short-time,
high temperature treatment of solid and semi solid materials;
the capability to inactivate enzymes and destroy microorganisms; to drive off moisture and other volatiles; to
gelatinize starch and plasticize proteins; to uniformly mix
different materials, to expand or puff products; to create
shapes and develop texture and to do all these things at
very low cost) make this an extraordinarily useful industrial
technology. In the U.S. and elsewhere it has been used to
produce gelatinized cereals which are used as adhesives and
as binders for making foundry cores and for viscosity control
in oil-well drilling muds; it has been used to make many
types of formulated pet foods and for animal feeds; and it has
even been used to drive off volatiles during the manufacture
of rubber. Clearly these applications, and others that will be
developed in the future, make extrusion-cooking a valuable
asset even without consideration of food applications.
“However the principle interest of Workshop
participants is in extrusion-cooked foods, and therefore I
will focus my remarks on this subject.” Address: USDA,
Washington, DC 20250, USA.
386. Enterline, W.R.; Boose, J.R. 1980. Some practical
aspects of designing/operating an extruder plant. In: Amara
Bhumiratana, ed. 1980. Proceedings: ASEAN Workshop
on Extruder Technology. Bangkok, Thailand: Kasetsart
University. xiv + 249 p. See p. 108-115.
• Summary: “During the past two decades there has been
a remarkable growth in the use of cooker extruders for a
wide variety of food and feedstuff applications. Some of
these cooker extruder applications have become highly
commercialized. Expanded pet food was the first cooker
extruder application to receive wide commercial acceptance
and the phenomenal growth of the extruded segment of the
pet food industry is today a matter of record.
“While expanded pet food was the first highly
commercialized cooker extruder application, the list
by no means ends here. Expanded floating fish foods;
extruded full fat soya; extruded breakfast cereal products;
and texturized soya protein are a few of the many cooker
extruder applications for which there are now existing–and
will continue to be–a need for large, efficient, high capacity
extruder plants.
“One example of the new generation of extruder

plants is extruded fish food. Extruded floating” fish foods
for species such as catfish and trout are preferred by users
primarily because the fish can be fed more accurately with
less waste and because the fish can be observed while
feeding to determine their size and general condition.
“Because of a lack of adequate supplies of extruded
floating fish food, catfish farmers in the Mississippi Delta
Region formed a cooperative and commissioned the
building of a large, high capacity plant primarily for the
production of extruded floating catfish food. Believed to
be the first of its kind in the world,` this plant went into
operation in 1974 and within 4 years was expanded to its
full capacity of approximately 120,000 tons per year. The
catfish industry in the Mississippi Delta Region is expanding
at a rate of approximately 5,000 acres per year and today
there is a second plant under construction only a few miles
from this first plant. The need for extruded fish food plant
is by no means limited to the Mississippi Delta Region as
evidenced by the fact that only recently a new extruded
catfish food plant owned by Saha Patana Kaset Co., Ltd. was
commissioned here in Bangkok.
“These are but a few examples of high capacity extruder
plants which are today meeting the production requirements
for those cooker extruder applications which have received a
high degree of acceptance and commercialization.” Address:
Koppers Co., Inc. Sprout-Waldron Division, Muncy,
Pennsylvania, USA.
387. Goodyear, Earl J. 1980. Sri Lanka Nutrition
Intervention Program using LEC technology. In: Amara
Bhumiratana, ed. 1980. Proceedings: ASEAN Workshop
on Extruder Technology. Bangkok, Thailand: Kasetsart
University. xiv + 249 p. See p. 92-107.
• Summary: “Conclusions: LEC activity, from the
Kundasale plant to the new Thriposha Processing Complex,
is supporting the Ministry of Health/CARE focus towards
reducing the incidence of malnutrition in Sri Lanka by
supplementing inadequate diets. The Family Health Program
of the Ministry of Health, which is the coordinating party
of the Thriposha Program, is geared to an integrated
approach with the reduction of malnutrition, infection
and the consequences of child bearing as the center of
all activities. Statistics have shown that distribution of
Thriposha through the health component has increased clinic
attendance at Government Health Centers. Relative Health
and Nutrition Education intervention have been expanded
at the time of Thriposha distribution by medical and para
medical personnel. The success of the Thriposha Program
must be attributed to the financial and technical planning
and assistance received from the Ministry of Health. This
assurance of project continuity and plan for the achievement
of a completely indigenous product by 1988 has stimulated
external participation and support.
“Recognition of the important roles played by the USDA
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Nutrition Agrobusiness Group led by Mr. P. Rod Crowley
and Dr. Judson M. Harper of Colorado State University
and his associates must be given for the promotion of LEC
technologies in developing countries. I would also like to
extend my thanks to Professor Amara Bhumiratana and the
ASEAN Sub Committee on Protein for the opportunity to
speak on the Thriposha Program. Having being involved
with intervention food programs utilizing extruded products
since 1976, I am most soundly convinced that LEC
technology has a definite potential and an application in the
uphill battle to overcome malnutrition. I would also like to
extend an invitation to all participants, should you be in Sri
Lanka, to visit the Thriposha Processing Complex.” Address:
Project Director, Thriposha Program, CARE, Sri Lanka.
388. Product Name: Pro-Fam S-950 (Low-Functional Soy
Protein Isolate).
Manufacturer’s Name: Grain Processing Corp.
Manufacturer’s Address: 1600 Oregon St., Muscatine, IA
52761.
Date of Introduction: 1980 January.
New Product–Documentation: Food Engineering
International (Chilton’s). 1980. Jan. p. 28. “Grain Processing
Corp.’s (Muscatine, Iowa) confectionery coatings are
fortified with soy protein isolate, boosting the coatings’
protein content 3-4 times at 50-60% of the cost of previous
coatings.”
C.E. Morris. 1982. Food Engineering. May. p.
72. “Textured soy protein isolates create new analogs,
extenders.” “Snacks may be made by blending GPC’s ProFam S-950 low-functional soy protein isolate with grain

flours, extruding the mix, frying in in vegetable oil and
tumbling with a low-salt powdered cheese flavoring. Result:
Nutritious snacks with a 50-percent protein base...”
389. Harper, Judson M. 1980. The existing availability
and capacity of cooking extruders including price, types
of products and production cost. In: Amara Bhumiratana,
ed. 1980. Proceedings: ASEAN Workshop on Extruder
Technology. Bangkok, Thailand: Kasetsart University. xiv +
249 p. See p. 1-24. [8 ref]
• Summary: An excellent overview of the subject, with
many useful figures. “An extruder consists of an Archimedes
screw, having shallow flights, rotating in a stationary
cylindrical barrel (Figure 1). The action of the screw flights
works, compresses and heats low to intermediate moisture
foods until they emerge through a restriction or die at the
discharge of the extruder. During extrusion cooking, the food
products generally reach 120 to 180ºC but their residence
time at these elevated temperatures is very short. Once the
product emerges from the die, the rapid drop in pressure
causes the superheated water in the food to flash off and is
the major reason for an expanded or puffed character. The
operation of the cooking extruder has been summarized by
Harper (1979) and Smith (1976).
“The extrusion of food is a relatively new technology.
Approximately 40 years ago, it was first applied to the
continuous kneading and forming of pasta at relatively
low temperatures. In the mid 1940’s, extruders were used
to cook cereal grains to make highly expanded snack
foods. The first application of extruders to precook blends
of cereals and oil seeds came in the late 1940’s for the
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production of animal feeds having improved palatability and
digestibility. From these original efforts have grown modern,
high capacity, flexible food extrusion processing systems.
Recent applications of extrusion have been the production
of blended foods, ready-to-eat (RTE) cereals, snack foods,
textured vegetable protein, breadings, beverage bases, soup
bases, pregelatinized starches, etc.
“Extruders offer a significant number of processing
advantages which have been enumerated by Smith (1969).
The cooking extruder achieves high productivity in a
single processing step consisting of both cooking, forming
and texturizing. The ability of extruders to handle a wide
variety of raw ingredients and processing conditions well
documented and has led to a multiplicity of food products.
The high temperature-short residence time processing
results in a beneficial heat treatment of foods that denatures
enzyme systems which cause rancidity or loss of palatability,
inactivates antinutritional factors occurring in many raw
oil seeds and pasteurizes the finished product. This high
temperature heating also cooks the products, rendering the
starch and protein constituents more easily digestible.
“Classification of Extruders
“Functional characteristics
“The systematic classification of cooking extruders
based on their functional characteristics and the types of
food products produced was first done by Rossen and Miller
(1973). A modified version of their classification is given in
Table 1 with ranges and conditions being more specifically
defined. A description of the categories of extruders
developed as follows:
“Low-Shear Cooking Extruders. High moisture food
products such as precooked doughs are prepared on extruders
which have moderate shear, high compression to enhance
mixing and grooved barrels to prevent slip at the barrel wall.
Heat can be applied to the barrel or screw to heat the product
since little viscous dissipation of mechanical energy occurs
due to the relatively low viscosity of the materials being
extruded.
“Collet Extruders. Rapid viscous dissipation of the
mechanical energy input to the short screw (L/D approx.
3:1) occurs in the collet extruder because of the relatively
high shear in the shallow flights of the screw operating in a
grooved barrel to prevent slip at the walls. Collet extruders
normally extrude dry feed materials (< 15%), and heat them
rapidly to temperatures exceeding 175ºC so the starch is
gelatinized and partially dextrinized, When this material
exits the die, the rapid changes in pressure cause substantial
expansion of the cooked piece resulting in a concurrent
loss of moisture and the formation of a crisp, expanded
curl or collet. The most common ingredient extruded is
degerminated corn grits.
“High-Shear Cooking Extruders. These extruders were
designed to produce a large variety of precooked, gelatinized
or heat treated food products having their tactile components

restructured. Initially, plastic extruders with long barrels
(L/D = 15-20:1), high compression ratios and the ability
to heat or cool the product externally through the barrel
were used. Such extruders provide a significant operation
capability, being able to accept a wide range of initial
product moistures and ingredients along with an ability to
control the desired processing conditions such as temperature
and puffing. Product applications include RTE cereals,
textured plant protein, blended foods and snacks.
“High shear cooking extruders have been classified
as high temperature / short time (HTST) devices. In most
applications, feed ingredients can be preheated with steam
or hot water and then processed through the high shear
cooking extruder to further work the product and to increase
its temperature rapidly. Nearly instantaneous cooling occurs
once the product leaves the die, which when coupled with
the short residence time in the screw, results in the HTST
designation.”
An illustration shows a cross section of a typical
extrusion cooker. Address: Prof., Dep. of Agricultural &
Chemical Engineering, Colorado State Univ., Fort Collins,
CO 80523.
390. Jansen, G. Richard. 1980. The nutritional advantages
of extruded foods. In: Amara Bhumiratana, ed. 1980.
Proceedings: ASEAN Workshop on Extruder Technology.
Bangkok, Thailand: Kasetsart University. xiv + 249 p. See p.
35-60. [18 ref]
• Summary: Contents: Introduction. Specifications for
extruded Corn-Soy Blend and Corn-Soy Milk. Evaluation of
LEC-CSB. Potential impact of LEC-CSB. Nutritional issues.
Evaluation of full-fat soy flour. Conclusions.
“It is concluded that cereal legume blends, such as
corn/soy blend made on a low-cost extruder (LEC-CSB)
and fortified with vitamins and minerals have significant
nutritional advantages in supplemental feeding of vulnerable
groups such as pre-school children and pregnant / lactating
women.
“The LEC-CSB supplies much needed food energy and
also improved diet quality in terms of protein, essential fatty
acids and a broad range of vitamins and minerals. The blend
can be used in many local recipes as either a cereal or the
local pulse.
“When used as a gruel or porridge, LEC-CSB has been
demonstrated to have significant advantages over unextruded
raw cereal or raw cereal/ legume blends. The low cost
extrusion process results in an ‘instant’ cereal product that
can be used without additional cooking, thus conserving
home cooking fuel that may be in short supply. Although
it is recommended that the water used in making a gruel
be boiled, less fuel is needed to boil water and add to the
dry product as compared to the fuel needed to cook a gruel
sufficiently to gelatinize the starch. If the gruel is cooked,
however, the LEC-CSB product results in a gruel with a
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considerable increase in calorie and nutrient densities as
compared to cooked gruels made from raw cereals or cereal
blends.
“Nitrogen balance studies carried out in young children
have confirmed the high nutritional value of LEC-CSB when
made from 70% degermed corn and 30% dehulled soybeans.
It is recommended that, with a few minor modifications
that have been discussed, the specifications for vitamin and
mineral levels in Title II blended foods be used for LEC
blended foods. It is also recommended that in order to keep
the protein level in the product high enough in quality as
well as quantity and to keep the energy and linoleic acid
levels high, that corn soy blends continue to include 30%
soybeans. It is further recommended that until additional
human data become available, both the corn and soybeans,
used in making blended foods intended to be fed to preschool children, should be dehulled.”
Contains 12 tables. Address: Dep. of Food Science and
Nutrition, Colorado State Univ.
391. Lee, Richard D. 1980. Information regarding soybean
oil. In: Amara Bhumiratana, ed. 1980. Proceedings: ASEAN
Workshop on Extruder Technology. Bangkok, Thailand:
Kasetsart University. xiv + 249 p. See p. 126-40.
• Summary: “Soybean oil has a long history of edible usage
and currently is the number one oil in the World from the
standpoint of volume going into edible products. The oil
is hydrogenated for use in margarines or solid shortenings.
Recently there has been a tremendous surge of interest la
direct use of soybean oil as a liquid shortening. Several
factors are responsible for this. First, it is far simpler to
handle a liquid shortening in commercial practice than it is
to handle a solid. This improved ease of handling is certainly
an asset of soybean oil over the conventional hydrogenated
shortenings.
“Medically, other developments have given impetus
to the use of soybean oil for shortening purposes.
Atherosclerosis is a form of heart disease in which the flow
of blood through the vessels becomes impaired because
of deposition of fatty material on the walls of the blood
vessels. Blood pressure goes up and the resultant back
pressure puts a real strain on the heart. This fatty deposit
consists of cholesterol, a sterol commonly present in
meat products and animal fats, together with fatty acids
derived from fats ingested in the diet. Higher melting solid
fats such as butter, tallow, lard, coconut oil, palm oil and
hydrogenated shortenings tend to give rather high melting
cholesterol fat derivatives which are difficult to emulsify and
remove from the system. It has been found experimentally
that if liquid fats such as soybean oil are added to the diet
the resulting high melting cholesterol deposit is replaced
by a softer cholesterol fatty acid complex which is more
readily emulsified, removed from the blood system, and
metabolized. Experimentally, patients suffering from

atherosclerosis have been relieved of the most serious
symptoms simply by feeding of a liquid oil and cutting
down the solid fat intake. For this purpose a number of oils
such as corn oil, sunflower oil, sesame oil, soybean oil, and
others are apparently about equally effective. Soybean oil
among these different products has the virtue of most readily
available supply and lowest average price.
“To indicate the differences in composition which are
of importance for reducing a high blood pressure associated
with atherosclerosis, listed below a comparison of the
composition of soybean oil, lard, edible tallow, coconut and
palm. The saturated acids typically melt in the range from
140 to 1600F and far above body temperature of 99º. The
unsaturated acids typically melt at very low temperatures
in the neighborhood of -40ºF. It is easy to see then why the
saturated or solid acids should give high melting cholesterol
deposits and the unsaturated or liquid acids give low melting
cholesterol deposits.” Address: Phil-Asia Food Industries
Corp., 11th Floor, R. Magsaysay Center, 1680 Roxas
Building, Manila, Philippines.
392. Smith, O.B. 1980. Extrusion cooking of cereals
and fortified foods. In: Amara Bhumiratana, ed. 1980.
Proceedings: ASEAN Workshop on Extruder Technology.
Bangkok, Thailand: Kasetsart University. xiv + 249 p. See p.
61-83. [7 ref]
• Summary: “Upgrading the utility of cereals and oilseed
proteins must be considered as the most necessary and
rewarding step which can be taken in Southeast Asia, where
malnutrition or under-nutrition persists to a frightening
extent.
“The largest sources of protein available to man
worldwide are the cereal grains (1) The most widely
available low cost supplemental sources of protein are
the oilseed and pulse proteins. Often, it is possible to
utilize inexpensive by-products of the milling industry
(degerminated cornmeals, broken rice, clears of wheat
flours, cassava, wet milled starches, etc.) and to mix one
or more these by-products with oilseed proteins in such a
way as to improve the amino acid pattern of the diet. Such
mixtures may be extrusion cooked to improve the utilization,
conservation and consumption of such foods by man.
“There are seemingly four prerequisites if such foods are
to be consumed:
“They must have low production costs per ton.
“They must be produced in a sanitary manner and be
free of off flavors or bacteriological hazards, and should have
good shelf life without refrigeration.
“They must have textures and/or organoleptic
characteristics which are similar to foods traditionally
consumed in a given area.
“They must be flavored in a manner acceptable to the
consumer, and must have one or more food forms familiar
to the consumer pastas, gruels, biscuits, snacks, beverage
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powders, dry soup mixes, breakfast cereals, etc.
“Man has developed a variety of cooking methods and
devices over the centuries. Boiling, baking, barbecuing,
broiling, canning, pressure cooking, vacuum drying, spray
drying, and freeze drying can produce certain end products
which meet some or all of the needs of the consumer or the
food processor.
“Extrusion cooking is perhaps the most versatile of
modern cooking processes. It has the lowest processing
cost per ton–lower than any other method of cooking. It
is a versatile method of cooking, capable of supplying
many desired food forms, textures, shapes, densities and
organoleptic characteristics. High Temperature/Short Time
(HT/ST) extrusion cookers are efficient converters of
electrical energy to thermal energy, and have the ability to
entrain moisture and heat; to make doughs; to gelatinize
starches; to denature and debitter proteins; to pasteurize
process materials; to irreversibly bond all process ingredients
evenly throughout a mixture; to destroy or to detoxify growth
inhibitors found in certain foods; and to provide certain
desired textures, shapes and densities to process materials.
“HT/ST extrusion coolers and their companion dryers
are designed to permit complete and easy clean out of
feeder, high speed mixer, and the extruder assembly itself.
Dryer/coolers are designed with full length and full height
doors on both sides of the unit to make sanitation and
complete clean out practical for the first time. Without such
sanitary design, and unless proper clean out procedures
are followed after each production run, the extrusion
cooker and the dryer/cooler will become an incubator for
bacteriological developments with off flavors in the product
when production is resumed. HT/ST extrusion cookers are
very versatile and are in use industrially to produce a wide
range of precooked cereal based foods, many of which will
be protein enriched: snacks, breakfast cereals, beverage
powders, dry soup mixes, pastas, breadings, croutons,
instantized bean powders, quick cooking noodles, full fat soy
flours, infant foods, starches gelatinized for food use, licorice
and other confectionaries. Textured vegetable proteins are
produced as meat extenders and as meat analogs.
“Additionally, a variety of precooked animal feeds are
extrusion cooked, including pet foods, fish foods, crustacean
foods, calf starters, pig starters, and mink foods. Rice hulls
are cooked to retard tendency to oxidative rancidity. Starch
controlled urea is a promising feed for ruminants. Full fat
soybeans are cooked for control of growth inhibitors, and
are used as replacement for solvent extracted soy meals and
as replacement for animal fats often used in broiler rations,
laying rations and duck feeds.
“Additionally, wet milled and dry milled starches are
gelatinized for corebinder and for drilling mud, adhesives
and other industrial applications.
“Cereal flours (corn, wheat, barley, broken rice, etc.)
or root carbohydrates (such as cassava) are gelatinized to

hasten the enzymatic conversion of starch to sugars for use in
fermentation, distillation and gasohol applications.” Address:
Wenger International, Inc., Kansas City, Missouri, USA.
393. Trisnamurti, Roy H.; Mochtar, M.; Yudha M., Adin;
Roestamsjah, -. 1980. Country report–Recent activities on
extruder technology in Indonesia. In: Amara Bhumiratana,
ed. 1980. Proceedings: ASEAN Workshop on Extruder
Technology. Bangkok, Thailand: Kasetsart University. xiv +
249 p. See p. 141-75. [5 ref]
• Summary: “I. Introduction: One of the national problems
in Indonesia is protein calorie malnutrition which is due to
the fact that the rate of food production is not in proportion
with the rate of population growth. Nowadays, the average
protein consumption in Indonesia is about 41 grams per
person per day (ppd). According to the national development
target, the amount should be 55 grams ppd, consisting of 75
percent vegetable protein and 25 percent animal protein (Lie,
et al 1977). Thus, the vegetable protein is considered to be
very important in solving the protein deficiency problem by
producing the low cost high protein-rich foods for the low
socio-economic groups. Soybean, peanut, mungbean and
legumes have been utilized as protein sources, while corn,
rice or cassava have been utilize as carbohydrate sources.
The role of soybean in traditional food preparation, such as
for tempe, is well known in Indonesia.
“Recent advances in food technology, especially the
development of extruded-expanded products, should be
taken into consideration (Young, et al, 1979). It has been
shown that a mixture of soybean and corn can give a higher
protein quality than the individual component. The end result
was nutritionally adequate and acceptable. The process,
however, although feasible, was too expensive. Thus, simple
extrusion cooking offered a promising opportunity (Bressani,
et al 1978).
“In solving malnutrition problems, it is important to
emphasize the production of infant food, which meets the
standard requirement. Therefore, it is important to carry
out a study on the development of protein–rich formulated
food, which is feasible on the production scale. Although the
extruder is capable of handling a variety of ingredients, the
processing conditions need to be explored and standardized
with respect to both equipment and ingredients. A study of
the matter was done by using as extruder cooker, the Dyason
Grain Expander DE–301. Other aspects should be taken into
account such as that of finding a suitable packaging method,
that will protect the stuff from the environment for a certain
period of time and at a low cost.
“Recent Activities On Extruder Technology In
Indonesia: In Indonesia, activities on extruder technology
can be observed at two institutes, the Bogor Institute of
Agriculture, Bogor, and the National Institute for Chemistry,
Bandung.” Address: National Inst. for Chemistry, Indonesian
Inst. of Sciences.
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394. Wosje, Duane. 1980. Processing procedures
and functional properties of soy products. In: Amara
Bhumiratana, ed. 1980. Proceedings: ASEAN Workshop
on Extruder Technology. Bangkok, Thailand: Kasetsart
University. xiv + 249 p. See p. 116-25.
• Summary: Contents: Introduction. General bean / meal
processing. Solvent extraction. Other solvents. Commercial
soy protein products (full fat soy flour, defatted soy flour,
soy protein concentrates (70% protein), soy protein isolates
(90+% protein)). Functional characteristics of soy protein
products (water absorption, aerating capability, emulsifying
capacity, rheological properties, importance of maintaining
consistent protein solubility), new processing techniques.
Conclusion.
“Introduction: In the United States and many other
countries, great interest in food uses of soy beans has been
stimulated by the high nutritive value of proteins, the high
content of polyunsaturated fatty acids and the low cost of
their production. Despite the great interests in soy protein
foods, progress in their development and improvement has
been slower than anticipated or desired. This is attributed to
the characteristic flavor of most soy products which is very
difficult to remove. The flavor problem has been difficult to
solve, (1) because of the low concentration of slide (sic) the
flavor components naturally occurring in the raw bean and
difficulty involved in their isolation in sufficient quantities
or characterization in other investigational purposes, (2)
when the bean cell structure is crushed in processing, the
natural enzymes of the bean such as lipoxidases and lipases,
become active and introduce new flavor components in the
system from these lipid precursors, (3) the solvents used for
fat extraction may leave residues and, (4) the heat used in
processing may stimulate interactions between many of the
minor components in the protein and from other artifacts,
thereby greatly increasing the difficulty of their identification
and elimination.” Address: PhD, General Mills, Inc. (on
behalf of American Soybean Association).
395. Soyanews (Sri Lanka). 1980. Soyabeans make the front
page. 2(8):1, 7. Feb.
• Summary: “A news item in the national press and
broadcast on the radio said that the Anuradhapura plant
(Soyanews, Nov-Dec. 1980, this page) will produce fullfat soya flour (FFSF) in addition to drum dried soya milk
(DDSM) as well. It is to be mixed with wheat four to
produce a more nutritious loaf of bread. The goals of better
bread and less coconut milk are so much closer.”
“The Thriposha processing complex at Ja-Ela will also
help. The Marketing Department bakery in Colombo recently
made bread fortified with 2% soya.”
Redd Barna, the Norwegian Save the Children
organisation, would like to help develop weaning foods using
soya.

A Sinhalese illustration shows a Sri Lankan farmer
squeezed in a vice between the jaws of Price and Marketing.
If farmers are to grow soyabeans, they must get a reasonable
price from their sale and make a reasonable profit.
396. Lorenz, K.; Jansen, G.R.; Harper, J. 1980. Nutrient
stability of full-fat soy flour and corn-soy blends produced
by low-cost extrusion. Cereal Foods World 25(4):161-62,
171-72. April. [6 ref]
• Summary: “Abstract: Full-fat soy flour (FFSF) and cornsoy blends were extruded with the Brady and Insta-Pro
extruders. Antitrypsin activity in FFSF decreased with
increasing extrusion temperature and with addition of small
quantities of water during extrusion. Urease activity was
more easily destroyed than antitrypsin activity and was a
less adequate indicator of the effectiveness of heat treatment
of soybeans. Extrusion at 143ºC produced the highest
FFSF protein efficiency ratio (1.94), compared with 2.3 for
casein...” Address: 1-2. Dep. of Food Science and Nutrition;
3. Dep. of Agricultural and Chemical Engineering. All:
Colorado State Univ., Fort Collins, CO.
397. Jansen, G. Richard; Triblehorn, Ronald E. 1980. Effect
of extrusion on calorie density of cereal and cereal/legume
blends. LEC Report No. 8. ii + 19 p. May. 28 cm. Special
Report (Depts. of Agricultural and Chemical Engineering,
and Food Science and Nutrition, Colorado State Univ., Ft.
Collins, CO 80523).
• Summary: On the cover of this report is written: “Special
Report: Evaluation of Low-Cost Extrusion Cookers for
use in LDC’s” [Less Developed Countries]. We find this
confusing.
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Contents: Introduction. Methods: Extrusion Procedures,
Sample Preparation, Viscosity. Measurements. Results:
Bostwick Viscosity, Brookfield Viscosity.
“Conclusions: The low-cost extrusion process should
be considered advantageous for making blended foods that
will be used as gruels in supplemental feeding programs.
LEC-CSB as manufactured in this study can be considered
a precooked or ‘instant’ cereal product that can be made
into a gruel by mixing with previously boiled warm water.
This has an indirect advantage of saving home fuel. If in a
particular application it is traditional to cook the gruel for up
to 10 minutes, the LEC process increases the calorie density
of the final gruel substantially. For LEC-CSB or LEC-CSM
fortified with vitamins and minerals, extrusion not only
increases the calorie density of the gruel but also nutrient
levels in general.
“Extruding at a higher temperature of 171ºC appeared
advantageous for cooked gruels and extrusion at 143ºC was
advantageous for uncooked gruels. To the extent possible,
addition of sugar and NFDM [non-fat dry milk] appear to be
desirable additives to LEC-CSB essentially converting this
product into LEC-ICSM. Both sugar and NFDM increased
the calorie densities of the gruels, and experience suggests
that both are helpful in increasing the acceptability of the
gruels. The addition of a small amount of an amylase to the
dry blend would appear to be of substantial advantage as far
as calorie density is concerned if such an enzyme additive is
allowable under the food laws in the country of application.
Preconditioning of the raw ingredients with 9% water does
not appear to have much effect on calorie density.”
Contains 6 tables. Address: Depts. of Agricultural and
Chemical Engineering and Food Science and Nutrition,
Colorado State Univ., Fort Collins, CO 80523.
398. Shurtleff, William; Aoyagi, Akiko. 1980. Soyfoods
America Tour: May 5 to June 10; July 25 to Aug. 3, 1980
(Log and trip report–unpublished, including Itinerary with
map). Lafayette, California: New-Age Foods Study Center.
Unpublished log.
• Summary: See also next page. This trip had five purposes:
(1) To introduce tempeh to America; (2) To promote the
authors’ newly published Book of Tempeh. Harper & Row,
the publisher, paid most of the trip expenses; (3) For William
Shurtleff to attend the University of Illinois Short Course
in Soybean Processing; (4) To visit and study soyfoods
companies in America; (5) To introduce people to the many
advantages of a meatless / vegetarian diet.
A photo shows: Shortly before the trip, Akiko (left) and
Valerie Robertson (right) (working in the Shurtleff’s small
home kitchen) “canned” many quart Mason jars of Tempeh
Cacciatore to serve at the intermission of each lecture /
presentation.
Includes the name and address of 37 people and
organizations visited. Many of these were pioneers in

the soyfoods and natural foods movement: April 25–
Optimum Foods (Napa, California). April 27–David Burns
(Sebastopol, CA). May 5–Jeremiah Ridenour of Monterey
Bay Soyfoods (Santa Cruz, CA). May 6–Thelma Dalman,
Foodservice Director for the Santa Cruz City Schools,
Monterey Peninsula Herald, Ted & Marie Fehring (Carmel),
Paula Welch Terui of Jack and the Beanstalk (Carmel Valley,
CA). May 8–Al Jacobson of Garden of Eatin’, Mr. Kaye
Dunham of Tumaro’s, Hugh Roberts of Meals for Millions.
May 9–Eddie Okita of Okita Enterprises, and Noritoshi
Kanai of Mutual Trading Co. (Los Angeles, CA). May 10–
Kay Glass (La Cañada, CA). May 11–Frazier Farms natural
foods supermarket (Escondido, CA), Bill Walton vegetarian
and basketball star (San Diego, CA; we stay with Craig
Wright and Andrew Salony of TriLife; they hope to market
Bill Walton’s tofu under the TriLife brand). May 12–Clare
Quinn of The Farm (Tucson, Arizona; her check bounced so
we never got paid). May 13–Kathryn Bennett of Southwest
Soyfoods (Santa Fe, New Mexico), Tracy McCallum, Taos.
May 14–Leslie Wertz (Alamosa, Colorado). May 16–Stay
with Christie and John Baker (Boulder, Colorado). May
17–Steve Demos of White Wave Soyfoods and Good Belly
Deli. May 18–Sanford and Rebecca Greenwood of East
West Center (Boulder, Colorado). May 19–Judson Harper
and the low cost extrusion cooker program at Colorado State
Univ., Carol Hargadine of Nupro Foods & Soywaze Tofu
(Fort Collins, CO). May 21–Gale Randall of the Indonesian
Tempeh Co. (Palmyra, Nebraska). May 22–David Tucker of
New Pioneer Co-op Society (Iowa City). May 23–George
Strayer of Edible Soy Products (Makers of Pro-Nuts, May
23) and Agricultural Exports (Hudson, and Cedar Falls,
Iowa). May 24–Cedar Falls (Iowa) and Minneapolis media.
May 25–Pat Aylward and Jamie Stunkard of Joy of Soy Tofu
(Minneapolis, Minnesota). May 27–Richard Cihoski (Duluth,
MN). May 28–Chris Burant of Bountiful Bean Plant and
Jehan Ziegler of Higher Ground Cultured Foods (Madison,
Wisconsin). May 29–Danji Fukushima of Kikkoman Foods
(Walworth, Wisconsin), Diane Loomans of The Magic Bean
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Co-op (Milwaukee, Wisconsin). May 30–Susan Dart (Lake
Forest, Wisconsin), Research staff of Kraft Foods (Glenview,
Illinois), Brian Schaefer of It’s Natural (Evanston, Illinois).
May 31–Paul Obis of Vegetarian Times magazine (with
Brother Ron Pickarski) (Oak Park, Illinois). June 2–Lou
Richard of Fearn Soya Foods, Leonard and Irene Stuttman
of INARI, Ltd. June 3–John Gingrich of The Soy Plant. June
4–Tim and Carol Ann Huang of Yellow Bean Trading Co.
(Detroit, Michigan). June 5–Glen Blix and Charles D. Howes
of Loma Linda Foods (Mt. Vernon, Ohio; furthest point east
on tour). June 6–Warren Hartman of Worthington Foods
(Worthington, Ohio). June 7–Mick Vissman and Bill Lutz
of Hip Pocket Tofu Deli and Rain Star (Columbus, Ohio),
Ed Willwerth of Soya Food Products (Cincinnati, Ohio).
June 8–Jay McKinney of Simply Soyfoods (Bloomington,
Indiana). June 9–Lynn Adolphson and Bob Thompson of
Archer Daniels Midland Co., and Grant Smith of A.E. Staley
Mfg. Co. (Decatur, Illinois). June 10-11–Les Karplus of Corn
Country Foods and Strawberry Fields. June 11–William
Thompson and John Santas of INTSOY (Champaign,
Illinois).
During the INTSOY Short Course: July 6–We did a
program hosted by Patricia Mutch at Andrews University
(Berrien Springs, Michigan).

July 9-13–Third Annual Soycrafters Association of
North America conference was held at the University of
Illinois, produced by Richard Leviton. There were 270-285
attendees, and it made good money.
People at the University of Illinois we met during
the course: Dr. William Thompson, Frances Van Duyne,
Harold Kauffman, John Erdman, L.S. Wei, A.I. Nelson, M.P.
Steinberg, Munir Cheryan, Ted Hymowitz, Woody Yeh.
Return trip after course: July 28–Bob Davis of Light
Foods (St. Louis, Missouri). July 30–James Lowrie of Iowa
State University (Ames, Iowa). Aug. 2–Lake Tahoe. Aug. 4–
Home in Lafayette, CA.
At most of the public classes / lectures on this trip,
Shurtleff and Aoyagi served their favorite tempeh and
tofu dishes. They wanted to find out how Americans liked
tempeh, so they asked for a show of hands as to which the
attendees liked best. The tempeh dish was usually Tempeh
Cacciatore, and the results were, on average, that the tempeh
was preferred by a ratio of 2 to 1 over the tofu.
On this trip, Shurtleff and Aoyagi did 27 public
programs, had 28 media interviews and appearances, traveled
9,000 miles, earned $13,000 gross income and $8,500 net
income. Address: P.O. Box 234, Lafayette, California 94549.
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399. Shurtleff, William. 1980. Notes from INTSOY Short
Course in soybean processing, SANA Conference (Urbana,
Illinois), and subsequent research trip (May 5 to Aug. 3).
Lafayette, California: New-Age Foods Study Center. 143 p.
Unpublished manuscript. 28 cm. Spiral bound.
• Summary: This five-week INTSOY short course at the
University of Illinois at Urbana began on 16 June 1980.
Contents: Introduction (John Santas, Tom McGowen, Dr.
Siedler, D. L.S. Wei). Tour of Food Science Lab. History
of INTSOY, by Dr. Thompson. Soybean nutrition, by John
Erdman. Soybean grading methods, by D. Wei. A.E. Staley
Mfg. Co., by Hank Parker. Soybean oil and margarine,
by E.G. Perkins. Soybean crushing, by Ross Brian.
Soybean agronomy, by Bill Judy. Antinutritional factors in
soybeans, by Dr. Wei. Harvesting, drying, and handling raw
soybeans, by Gene Shove. Field trip to University of Illinois
agricultural machinery dept. Soybean nutrition, by Barbara
Klein. Livestock feeding, by Don Bray. Processing whole
soybeans for food, by Dr. A.I. Nelson. Ralston Purina Co.
and soy protein isolates, by Dr. Kolar. Film titled “Protein for
People” from Ralston Purina.
Third week: Margarine, by Dr. Wei. Quality control of
soy protein products, by Dr. Wei. Field trip to Kraft Foods
Humco plant in Champaign, Illinois (Margarine, Vegemite).
Wenger, extrusion cooking, and textured protein foods, by
Randy McDonald. Low-cost extrusion cookers and cooking,
by A.I. Nelson. Field trip to Lauhoff Grain Co. (good
manufacturing practices). Drying foods, by Dr. Wei. Soya in
Third World countries, by Dr. Thompson.
Fourth week: Soybean dal, by Dr. Nelson. Visit to Ted
Hymowitz who is writing a book on the history of soybeans
(p. 56). Sensory evaluation, by Dr. Tobias. Oriental soyfoods,
by Dr. Wei.
Fifth week. Soymilk, soy yogurt, and soynuts, by Dr.
Nelson (Kibun). Griffith Laboratories, by Ann Daniels (incl.
history, HVP, soy protein concentrate, TVP). Home and
village level production of soybean foods, by Dr. Nelson.
Soy flour and soy fortified baked goods, by Dr. Cho-Chen
Tsen of Kansas State Univ. Soybean crushing, soy flour, and
plant sizes, by Sheldon Williams.
Shurtleff research trip. Visits to ADM and A.E. Staley
Mfg. Co. in Decatur, Illinois, American Soybean Assoc. in
St. Louis, Missouri (Read William Morse’s 1929-31 journal
of trip to East Asia). Talks with David Hildebrand, Mike
Tarano. Address: P.O. Box 234, Lafayette, California 94549.
400. Soyanews (Sri Lanka). 1980. Commercial production of
Thriposha. 2(11):1. May.
• Summary: “In July the Thriposha processing complex
begins its test run of the commercial production of
Thriposha. A management contract service for this purpose
was signed on April 8 [Buddha’s birthday] by the Ministry
of Health, the Ceylon Tobacco Company and CARE. The
processing plant, costing over Rs. 7,500,000 is funded by the

Health Ministry, USAID and CARE and is one of the largest
low cost extrusion cereal processing plants in the world.
“The new Thriposha Processing Complex will produce
in July a one-pound pack of Thriposha for sale in retail
outlets in Kandy, Galle, Matale and Matara for Rs. 5.50 in
addition to CARE’s free distribution program through The
Mother and Child clinics, Ministry of Health. Thriposha is a
blend of soya and maize fortified with vitamins.”
A large photo shows a man next to a Dorsey-McComb
cooler-dryer to be used in making Thriposha at the Ja-Ela
factory.
401. Soyanews (Sri Lanka). 1980. CARE to buy 1,200 tons
of soya. 2(12):1, 8. June.
• Summary: “CARE is in the market for 1,270 tons of
soyabeans as from January next year. This is about the
time when the 1980-81 Maha harvest is being harvested.
The increase in buying is to meet the Ministry of Health’s
targeted programme to reach 600,000 nutritionally at-risk
mothers and children through the distribution of Thriposha.”
The rest of the article is about the Thriposha programme.
“By January 1981 the Thriposha program will be using 1,270
tons of soyabeans alone.” “Apart from the free distribution of
Thriposha to medically selected recipients, the Government
of Sri Lanka has also decided to market Thriposha as a lowcost weaning food priced at Rs. 5.50 a pound beginning from
next month.”
A bar chart (p. 1) shows utilization of locally grown
soya and maize in the Thriposha programme each quarter
from early 1974 to the end of 1979. The highest quarterly
utilization of the two combined was about 730,000 lbs. in the
2nd quarter of 1976 and of 1979.
402. McDonald, Randy J. 1980. The extrusion cooking
process, textured soy protein, and other soy based products:
Outline guide. Paper presented at Soybean Processing Short
Course, University of Illinois. 3 p. Unpublished typescript.
July 1. 28 cm. [11 ref]
• Summary: Contents: 1. Introduction: Four types of
extruded products, how does an extruder function,
extrusion support equipment, product details, summary and
advantages. 2. Four types of extruded products: Animal
foods, human foods (snack foods, breakfast cereals, protein
enriched foods, breadings, crackers, pasta), textured
protein foods (textured vegetable protein, meat analogs),
industrial products (starches, alcohol). 3. How does an
extruder function: General extrusion system flow diagram
(general comments, raw materials), technical fundamentals
of extrusion (cutaway, barrel components, jackets and
controls, internal extrudate transformation, extruder sizes).
4. Extrusion support equipment: Mixers and blenders, drier/
cooler, flavor application system. 5. Product details: Typical
engineered foods, third generation snack products, pasta,
vegetable protein extenders and restructured products. 6.
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Summary and advantages: HT/ST, thermodynamically
efficient (utilities, labor), sanitation, waste, versatility,
capacity. Address: Wenger International, Inc., 2400 Pershing
Rd., Suite 510, Kansas City, Missouri 64108. Phone: 816221-5084.
403. Morris, Charles E. 1980. Soy protein system binds fat:
The problem of fat separation in canned or frozen meats can
be prevented. Combining several soy protein ingredients
does the trick. Food Engineering 52(9):28-29. Sept.
• Summary: Central Soya’s “system” includes consists of
three ingredients: Response 4400 (retort-stable, structured
soy protein flakes), a titanium-tagged soy protein isolate, and
lecithin. In 1974 Central Soya first introduced Response–an
extruded soy protein concentrate–in chunk and crumble
form, as an extender for meat and seafood entrees. It contains
70% protein, with carbohydrates removed to achieve bland
flavor and better fat absorption. Address: Midwest Editor.
404. Soyanews (Sri Lanka). 1980. Thriposha complex opens.
3(2):1. Sept.
• Summary: “The [seven-acre] Thriposha Processing
Complex in Kapuwatte, Ja-Ela will be dedicated to the
mothers and children of Sri Lanka by Hon. R. Premadasa,
Prime Minister of the Democratic Socialist Republic of Sri
Lanka on the 19th September, 1980.”
“Thriposha... is provided to medically selected infants,
pre-school and primary school aged children as well as
pregnant / lactating women throughout the nation.”
“The Thriposha Program is already the highest single
consumer of soyabeans and maize for human consumption
in Sri Lanka. By 1988 the Thriposha Program will require a
minimum of 7,128,000 lbs. of soyabeans and 16,632,000 lbs.
of maize annually.”
A photo shows Thriposha being weighed by workers in
100 lb. bags.
405. Jansen, G. Richard. 1980. A consideration of allowable
fibre levels in weaning foods. Food and Nutrition Bulletin
(United Nations Univ.) 2(4):38-47. Oct. [37 ref]
• Summary: In adult diets, fiber is known to have numerous
benefits, however in the diets of infants and pre-school
children fiber can have some potential disadvantages. Fiber is
a particular concern in the low-cost extrusion cooking (LEC)
program at Colorado State University sponsored by USDA/
AID. Fiber is an exceedingly mixture of poorly characterized
constituents. The most useful concept presently is that of
“dietary fiber,” which is generally plant-cell skeletal remains
that are resistant to digestion. Dietary fiber is a newer and
more useful concept than its old counterpart, “crude fiber.”
Although primary plant cell walls consist of cellulose, lignin
and the hemicelluloses, dietary fiber also includes soluble
polysaccharides such as pectin, plant gums, and mucilages.
Table 1 (p. 42) gives the fiber content of six corn-soy

blends extruded with a low-cost extrusion cooker. The
percentage of crude fiber (CF), neutral detergent fiber (NDF),
and the ratio NDF/CF are given. Table 2 (p. 44) is a summary
of nitrogen balance studies in infants. Also discusses:
Analysis of extruded corn-soy blends (LEC-CSB). Studies in
young children. The discussion section states: “Considering
all the data available, there does not appear to be any reason
to require a lower maximum crude fiber level for weaning
foods than the 2.0 per cent currently specified for Title II
CSB. This fiber level can be achieved in CSB made from 70
per cent whole corn and 30 per cent dehulled soy.” Address:
Dep. of Food Science & Nutrition, Colorado State Univ.,
Fort Collins, CO.
406. Soyanews (Sri Lanka). 1980. PM [Prime Minister]
opens Thriposha complex. 3(3):1, 4-6, 8. Oct.
• Summary: “The world’s largest low-cost extrusion
complex was opened on the 19th of September at Kapuwatte,
Ja-Ela by the Prime Minister, the Hon. R. Premadasa.
“In dedicating this food processing complex to the
‘Mothers and Children of Sri Lanka’ the Prime Minister
said that the wealth of a nation was not found in its natural
resources but in the health of its people and thanked the
United States for assisting the supplementary feeding
program begun by the Ministry of Health and CARE to
improve the health of the less affluent Sri Lankans.”
The dedication of the plant is “a milestone in the history
of the Thriposha Program which began in 1972. In that year
CARE and the Ministry of Health began plans to provide
a high-protein supplement to combat malnutrition among
women and children in Sri Lanka.
“Sri Lanka was one of the first countries in the
developing world to place importance on preventive and
curative programs to overcome malnutrition.”
“The Thriposha processing complex, costing over Rs.
8 million, was funded by the Ministry of Health, CARE and
the United States Agency for international Development. The
complex has the distinction of being the largest processing
plant in the world using low-cost extrusion cooking
technology. The Thriposha complex, situated on a 7½ acre
site is presently producing 42.5 metric tons of Thriposha per
day.
“The significance of the Thriposha Processing Complex
can be seen in the free distribution of Thriposha to 600,000
infants, pre-school and primary school children and
expectant and nursing mothers throughout Sri Lanka. The
complex also produces Thriposha for sale through 2,600
retail outlets in Kandy, Galle, Matara, and Matale at Rs. 5.50
per 454 grams packet.”
A large photo shows the prime minister unveiling a large
dedication plaque.
407. Boyer, Robert A. 1980. Work with Henry Ford and
soybeans. III (Interview). Conducted by William Shurtleff of
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Soyfoods Center, Nov. 3. 3 p. transcript.
• Summary: Floyd Radford was head of Ford’s soy farms. At
the Chicago World’s Fair the Ford exposition was producing
soybean oil by solvent extraction of soybeans. The soybean
oil was the sole fuel used to power a diesel engine, which ran
an electric generator, which produced all of the electricity for
the exhibit. It was very neat.
Boyer developed the first plant protein fiber in about
1938. That year the Ford Motor Co. had a machine to
spin soy protein fibers at the World’s Fair in New York.
He was aware of work in Italy spinning casein into fibers
from reading technical journals prior to 1936. He used
the term “spinning” because the textile industry uses that
term to describe how rayon is produced. In both cases, a
more correct term would be “extruding,” since the dope is
extruded through spinnerettes.
Ford’s soybean fiber spinning pilot plant had a capacity
of 1,000 pounds of fiber a day, but they probably produced
less than that. They would send the fiber to the mill, where
1 part of soy fiber would be blended with 3 parts wool to
make sidewall (not seat) upholstery, which got less wear and
wouldn’t mark like cotton.
When making soy protein isolates, the fiber (insoluble
cellulose) is removed during clarification by centrifugation;
no one had ever been successful in removing it by filtration,
which would be better. After dissolving the soybean meal
in alkali, it is clarified by centrifugation, then precipitated.
Practically the same process is still used to make soy protein
isolates.
Just a few plastic trunk lids were ever made, and they
were used only on demonstration or experimental cars; they
were never part of commercial Ford vehicles.
When Boyer left Ford Motor Co. he went to work
for The Drackett Co., which bought Ford’s soy protein
operations. Mr. Drackett sold [actually shut down] his soy
fiber spinning operation in 1949. Drackett later sold all its
soybean operations to ADM. After Boyer left Drackett in
1949 he filed for his first edible soy fiber spinning patent the
same year; it may have been granted in 1951. He applied
for a new, expanded patent, with much broader claims to a
food product manufactured form man-made protein fibers, in
1951; it was granted in 1954.
In Aug. or Sept. 1949 Boyer paid his first visit to
Worthington Foods. Worthington was the first company to
whom he disclosed what he was doing, and showed a sample
of a prototype product (pork chops) made from spun soy
protein fiber. He did not go to Swift initially because he had
been advised to keep away from meat companies, which
might buy then bury his patents. If Worthington hadn’t
been interested in his spinning process when he first visited
them, he might have just given up then. He wasn’t sure if it
was a screwball idea or not. Moreover, he had been out on
his own for almost a year and was running out of money.
Worthington was excited with Boyer’s idea but they needed a

source of fiber.
So Boyer went to the Virginia Carolina Chemical Co.
(VCCC) in Taftville, Connecticut. They were spinning fibers
for cloth and they allowed him to use their spinning pilot
plant in 1949 to produce the first edible spun soy protein
fibers for research purposes and prototypes; he was not
employed by them. VCCC was interested enough to call in
Corn Products Corp. (CPC), which was interested–but they
said they wanted to use corn gluten instead of soy protein.
Boyer said “Fine.” After the first successful run, using the
VCCC pilot plant, CPC got very interested. Fibers were
spun from casein, corn gluten, and soy. CPC bought the
first license to his soy fiber spinning process for food use
in 1949. They took an exclusive option on the license for
9 months. The first sale of edible protein fiber was made
by CPC to Worthington Foods; the fiber was made of corn
gluten. After working for a year with CPC, everyone in the
project realized that the flavor of corn gluten was so horrible
that it would never work in foods. So CPC converted to a
non-exclusive license. Boyer, now a bit desperate and against
the advice he had been given, decided to approached a meat
company. He chose Swift & Co., which took an option
immediately; they were the second company to license
his patent and from 1950 to 1954 they retained exclusive
rights to his patent. In about 1955 Swift converted to a nonexclusive, and Boyer immediately went back to Worthington
to see if they were interested in a license yet. They were.
So after having waited 7 years, Worthington finally
purchased a spinning license in 1956. At that time, Boyer
began to spend 50% of his time at Worthington for a year
after they took the license. Initially Worthington did not spin
their own soy fibers since it was too expensive for them and
they did not have much money at the time. Ralston Purina
was well equipped to make these fibers for them. It was not
until the mid-1960s that Worthington started to spin their
own fibers.
By 1977 seven large food companies had licenses on the
patent: Swift & Co., Unilever/Lever Brothers in England,
General Foods, Nabisco, General Mills, Ralston Purina, and
Worthington.
The original Bac*O’s were made from spun soy protein
fibers. Today he thinks they are made from textured extruded
soy flour. General Mills took a license from Boyer. They
got 25% of his consulting time, Ralston Purina got 25% and
Worthington got 50%. Bac*O’s came on the market in about
1965 and were a real sensation. It was the biggest thing that
had happened with Boyer’s idea to date.
Loma Linda is now spinning soy protein fibers, as is
some company in Japan–or at least they used to be.
How big is the market for foods made from spun soy
protein fibers? Boyer would guess at least $30 million a year.
Worthington’s total sales was $20 million including gluten.
Miles got Worthington a new plant shortly after they bought
Worthington. Now Bayer owns Miles and Worthington. The
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Morningstar Farms line is not making the profits they would
like it to make.
Note: This is the earliest English-language document
seen (Oct. 2015) that uses the term “spin soy protein fibers.”
Address: 632 Edgewater Dr., Apt. 731, Dunedin, Florida
33528. Phone: 813-734-2415.
408. Bau, H.M.; Debry, G. 1980. L’art de l’utilisation du
soja: Habitudes et traditions [The art of soya utilization:
Customs and traditions]. Cahiers de Nutrition et de
Dietetique 15(4):277-84. Oct/Dec. [40 ref. Fre; eng]
• Summary: Contents: Summary. 1. Characteristics of
the soybean (du soja). The art of soybean utilization in
the oriental countries: Principal non-fermented products
(soymilk, tofu, yuba, soy sprouts (les graines entières
germées), edamame {l’edamame}), principal fermented
products (miso, tempeh, fermented tofu / sufu, shoyu.
natto). Utilization of the soybean in occidental countries:
introduction, whole soy flour, defatted soy flour, proteins
structured by extrusion [textured soy protein] (protéines
structurés par extrusion), protein concentrates (protéines
concentrées), protein isolates (protéines isolées), textured
products (les produits texturés). The future of soybean
utilization.
Tables: (1) Major sources of protein, animal and
vegetable, worldwide. With worldwide production and
nutritional composition for each. The 4 leading sources are
(in million tons): Wheat (51), soybeans (24.9), rice (23.5),
and corn (23.4).
(2) Essential amino acid composition for each major
protein source. (3) Yield of protein per hectare by major
sources of protein: Soy 264 kg, maize 146 kg, wheat flour 81
kg, cow’s milk 44 kg, beef 26 kg.
(4) Composition and utilization of soybeans and major
soy products. (5) Diagram showing how to obtain the major
edible soy protein products.
“For many centuries, soybeans have meant meat, milk,
cheese, bread, and oil to the people of Asia. Because of their
great food value, they not only have long had a definite place
in the oriental diet but now belong in the diet of America and
of the entire world. In Europe, the use of soybean products in
the quotidian diet is still limited, however it is sure that they
will be an important factor in the balanced diet of the future.”
Note 1. Soyfoods Center has a 16-page Englishlanguage translation of this article.
Note 2. Webster’s Dictionary defines quotidian (derived
from the French quot = as many as + dies = day) as
“occurring every day.”
Note: This is the earliest French-language document
seen (Nov. 2015) that uses the term protéines concentrées to
refer to a soy protein concentrates. Address: University of
Nancy, France.
409. Harper, Judson M.; Jansen, G.R.; Kellerby, J.D.;

Tribelhorn, R.E. 1980. Evaluation of low-cost extrusion
cookers for use in LDC’s. Annual report. LEC Report No. 9.
vii + 213 p. Dec. Illust. 28 cm. (Departments of Agricultural
and Chemical Engineering, and Food Science and Nutrition,
Colorado State Univ., Ft. Collins, CO 80523).
• Summary: 1.0 Plant Status Reports: 1.1 Sri Lanka. 1.2
Tanzania. 1.3 Costa Rica. 1.4 Guyana.
2.0 Other Technical Assistance: 2.1 Thailand. 2.2
International Meetings.
3.0 Machine Testing: 3.1 Mechanical Features. 3.2
Operating Characteristics. 3.3 Product Evaluation. 3.4
Capabilities and Limitations.
4.0 Storage and Packaging Studies: 4.1 Methods. 4.2
Results. 4.3 Discussion.
5.0 Nutritional Considerations Concerning LEC
Products: 5.1 The Effect of Extrusion on Calorie Density.
5.2 Fiber Issue–Position Paper. 5.3 Development of Food
Approval Procedure for AID.
6.0 Modular Plant: 6.1 Cleaning / Dehulling Module.
6.2 Processing Module. 6.3 Blending Module. 6.4 Packaging
Module.
7.0 Plant Documentation: 7.1 Plant Description,
Specifications and Pro Forma Cost Estimates. 7.2 Plant
Write-out.
8.0 Technology Transfer Center.
9.0 LEC Newsletter.
Appendix I Ja-Ela Thriposha Processing Facility.
Appendix II Productora Costariccense de Alimentos.
Appendix III Policy Statement on New Foods and New
Food Uses.
List of tables.
List of figures.
410. Product Name: Soya Flour, and Soya Flakes.
Manufacturer’s Name: Kundasale Cereal Products
Factory.
Manufacturer’s Address: Kundasale, near Kandy, Sri
Lanka.
Date of Introduction: 1980.
Ingredients: Soybeans.
Wt/Vol., Packaging, Price: Flour or flakes in 250 gm or
500 gm plastic bag. Flour retails for Rs 5/- or Rs 10/-. Flakes
for Rs 6/50 or Rs 13/-. Bulk flour wholesales for Rs. 18/kg
and the flakes for Rs. 22/kg.
How Stored: Shelf stable.
Nutrition: 38-39% protein.
New Product–Documentation: Form filled out by Jane
Gleason. 1988. March. She noted that the Plenty Canada
Soya Food Centre purchased soy flour and flakes from
this company but did not give any information about the
company itself. For details see Chocolate Milk (Aug.
1987). Second form. 21 April 1988 meeting with Mr. Udaya
Alahakoon of 6 Ampitiyaya Rd., Kandy, whose family owns
and manages the business. Their factory previously produced
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the Thriposha flour for CARE. The company now uses 5,000
kg/month of soybeans bought for Rs 9/kg one the wholesale
market and from private sellers in Colombo.
The flour is sold primarily to one biscuit manufacturer
(Maliban, 4,000 kg/month) and smaller quantities to 2 other
soyfood producers. Plenty Canada is the only consumer
outlet for the unblended soya flour. The other producer
using Kundasale’s flour is the Rice Processing Research
and Development Centre (Paddy Marketing Board, 750 kg/
month), which sells Soya Blended Rice Flour (see separate
entry). Labels. 1987. 3.75 by 2 inches. Paper. Brown on
light yellow/beige. In English and Sinhalese. “Soya Flour:
For added nutrition, mix one part soya flour to 3 or 4 parts
American flour or rice flour in your regular daily use.”
“Soya Flakes: Precooked and easy to use. For a
nutritious breakfast, add to tea, hot milk, porridge, kola
kanda, etc. For extra protein, add to curry dishes, pol sambol,
etc. To make paripoo, add flakes to sufficient boiling water
and cook for 2-3 minutes. Add paripoo spices as needed.”
Flakes are marketed by Plenty Canada and by Spices and
Essences, Colombo, with their label.
411. Product Name: Nutr-Mate (Extruded Textured Soy
Flours).
Manufacturer’s Name: Staley (A.E.) Manufacturing Co.
Manufacturer’s Address: P.O. Box 151, Decatur, IL 62525.
Date of Introduction: 1980.
New Product–Documentation: Soya Bluebook. 1980. p.
55. Apparently a new name for Nutra-Mate; 1981. p. 58.
412. Seal, R. 1980. Industrial soya protein technology. In:
R.A. Grant, ed. 1980. Applied Protein Chemistry. London:
Applied Science Publishers Ltd. x + 332 p. See p. 87-111.
Chap. 4. [56 ref]
• Summary: Contents: Introduction. Processing technology:
Oil extraction–defatted meal, soya concentrates, soya
protein isolates, full fat soya products, texturising–extrusion,
texturising–spinning. The nutritional value of soya protein
products. The functional value of soya protein products.
The utilisation of soya products–some specific examples.
Commercial considerations. Address: T. Lucas & Co. Ltd.,
Bristol, UK.

413. Trikha, R.N.; Nave, R.W. 1980. Introduction of
low cost extruded foods in India (Abstract). In: F.T.
Corbin, ed. 1980. World Soybean Research Conference
II: Abstracts. Boulder, Colorado: Westview Press. 124
p. See p. 37.
• Summary: Outlines the efforts of the “Soya
Production and Research Assoc. in collaboration
with G.B. Pant Univ. of Agriculture and Technology
to undertake an ambitious intensive soybean project
having an integrated approach to research, extension,
processing, utilization, and popularization. The
Association imported and installed the first extrusion
cooker x-25 followed by x-155 from Wengers, U.S.A., and
started manufacture of extrusion cooked texturized vegetable
protein foods based on defatted flakes and full fat soya flour.
Several combinations have been tried with corn, wheat
and rice.” Address: Soya Production and Research Assoc.,
Bareilly U.P., India.
414. INTSOY. 1980? Soybean Foods Research Centre
(SFRC), Gannoruwa (Brochure). 3 p. Undated. Publisher not
given.
• Summary: Contents: Introduction. Home level. Village
level. Commercial level: Full fat soya flour, coconut milk
substitute, soya cereal extrusion cooked blends, soya milk
(beverage), soya oil and meal, soya and cassava extrusion
cooked blends, soya-maize extrusion cooked blends, Oriental
soya foods (tofu and tempeh), soya sauce. Future plans.
415. Smith, Oak B. 1981. Re: History of Wenger’s work with
extrusion cooking. Letter to Michael Zitt at Institut National
de la Recherche Agronomique (INRA), Nantes, France, Jan.
21. 6 p. Typed, without signature. [27 ref]
• Summary: “We believe that the innovation breakthrough
which Wenger made was the development of the Short
Time/High Temperature extrusion cooker equipped with
continuous application of steam and/or water and/or syrups...
“Wenger started the development of an extrusion
pelleting process in about 1938, but that extrusion equipment
was cold extrusion equipment and was utilized primarily in
the production of feed concentrates for ruminants.”
It occurred to Wenger in 1955 that they could develop
an extrusion process which would be a cooking process.
Smith persuaded the Wengers in 1955 to proceed with the
development of an extrusion cooking process (in those
days called an “extrusion pelleting process”). The first
machines were delivered in 1957, primarily to the pet food
industry. “Up to that time dry pet foods had been made
primarily either by baking biscuits, or from kibbled [coarse
ground] grains, or by flaking the meal portion of a meal
type pet food.” The process resulted in the simultaneous
gelatinization of starches, denaturation of proteins,
pasteurization of the foods, and bonding of all ingredients
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uniformly into a bite size chunk or kibble. The first published
work on the new development was Smith’s article titled “The
How of Expanded” (Petfood Industry, Oct. 1959).
One of the obvious applications of the new technology
was in the production of snacks. In about 1964 Wenger
developed their smaller X-25 extruders, which have
subsequently become the major large snack machines in the
market. Capacities of puffed snacks are in the range of 700 to
1,000 lb/hour.
In 1958 Wenger started work to determine whether
they could successfully control growth inhibitors (trypsin
inhibitor and hemagglutinin inhibitor) which are present
in soy proteins. Purdue University in Indiana subsequently
confirmed that the inhibitors were inactivated. The first
results, with swine, were published in Feedstuffs (4 Nov.
1961).
Oak Smith then suggested to UNICEF, and later to
USDA, that extrusion cooking could be used to make lowcost cereal-soy blends for the protein deficient areas of the
world. In the early 1960s Wenger was issued a U.S. patent
covering extrusion cooking of soybeans and cereal soy
blends (#3,385,709). Soon the Northern Regional Research
Lab. at Peoria, Illinois, and the medical faculty at the Univ.
of Taiwan began to work with and test Wenger extrusion
cookers.
Wenger started to experiment with double extrusion in
1966 and made the first deliveries of an X-25 equipped with
a secondary cooling and forming extruder in 1968. Double
extrusion is used in the production of Uni-Tex meat analogs,
breakfast cereal flakes, and third generation snacks.
In May 1975 Wenger applied for a U.S. patent on what
is now called the Uni-Tex process. That patent (#3,970,761)
was issued to Wenger on 20 July 1976. Address: Chairman,
Wenger International, Inc., 2400 Pershing Rd., Kansas City,
Missouri. Phone: (816) 221-5084.
416. Jansen, G.R.; O’Deen, L.; Tribelhorn, R.E.; Harper,
J.M. 1981. The calorie densities of gruels made from
extruded corn-soy blends. Food and Nutrition Bulletin
(United Nations Univ.) 3(1):39-44. Jan. [17 ref]
• Summary: “Supplemental foods based on blends of corn,
soybeans, and in most cases non-fat dry milk fortified with
vitamins and minerals have been distributed since September
1966 through the Food for Peace Program (1,2). These foods
are high in protein, vitamins, and minerals, and are able to
improve the diet of the recipient child both quantitatively
(calories) and qualitatively (nutrient density).
“Because breast milk becomes inadequate as the sole
source of food by four to six months and even earlier in
some under-privileged populations,” supplementary foods
for children and mothers are needed. Address: Depts. of
Food Science & Nutrition, and Agricultural and Chemical
Engineering, Colorado State Univ., Fort Collins, CO.

417. Howse, Eric. 1981. Seventh-day Adventist work with
soyfoods worldwide (Interview). Conducted by William
Shurtleff of Soyfoods Center, Feb. 12. 2 p. transcript.
• Summary: Howes was the International Director at the
General Conference in Washington, DC, until he retired.
Soyfoods are a rapidly growing component of Adventist
food work worldwide. Discusses: Sanitarium Health Food
Co. in Australia, DE-VAU-GE in West Germany, Granose
Foods in England. A major new component is low-cost
extruders making TVP. Address: 6471 Penn National Drive,
Fayetteville, Pennsylvania 17222. Phone: 717-352-7239.
418. Wolf, Walter J. 1981. Re: History and production of soy
proteins. Letter to William Shurtleff at Soyfoods Center, Feb.
26–in reply to inquiry. 2 p. Typed, with signature.
• Summary: “Dear Bill: This is in response to your letter of
February 7 requesting information concerning the history
and production of soy proteins.
“Production estimates for flours, concentrates, isolates
and textured flours can be found in Table I of a paper that
I presented in Acapulco last November. A manuscript of
the paper is enclosed; it should appear in an early issue
(probably March) of the Journal of the American Oil
Chemists’ Society. You will note that the 1979 figures are
lower than those for 1977. I do not know whether this is a
real decrease or if it reflects differences in the opinions of the
estimators.
“The question of definitions for soy protein concentrates
and isolates is a bit more complicated. I talked to Dr. Edwin
Meyer, Central Soya Company, about this. He informed
me that the definitions for soy concentrates (minimum
70% protein, dry basis) and soy isolates (minimum 90%
protein, dry basis) were drawn up by the National Soybean
Processors Association. Although they are not legal
definitions, they probably have quasi-legal status because
they were used when regulations were drawn up permitting
the use of soy proteins in meats and in the School Lunch
Program.
“I also talked to Elizabeth Campbell of FDA and
she said that they have never used the definition that a
concentrate shall contain 70% protein. In 1978 (Federal
Register, July 14) the FDA published proposed rules for
the definition of vegetable protein products. According to
these proposals, products containing less than 65% protein
are called flours, products containing 65% protein but less
than 90% are concentrates, and isolates contain 90% protein
or higher. She did not know when the final rules would be
issued but stated that the proposed definitions ‘constitute our
policy statement’ until the final rules are issued. She said
that FDA would not take legal action against anyone using
the name concentrate for a product that contains only 65%
protein instead of 70%. Note, however, that the definition for
an isolate remains the same, i.e., a minimum of 90% protein.
A product containing only 88% protein would have to be
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called a protein concentrate.
“In regard to the textured concentrates I am uncertain
what you mean by ‘steam extrusion or puffing.’ To my
knowledge only Central Soya and Staley Manufacturing
Company make textured protein concentrates. Griffith
Laboratories was the third company that introduced textured
concentrates in 1975, but at present they are not selling any
of it because of lack of demand for it. To the best of my
information, both Central Soya and Staley use thermoplastic
extrusion (Wenger-type extrusion) to make their textured
protein concentrates. Central Soya has a license agreement
to use the General Mills steam texturizing process (see my
paper presented in Singapore for patents by Strommer, and
Strommer and Beck. The patent by Strommer is incorrectly
listed at the end of reference 17 instead of as reference 18).
Aside from the patent literature, the only description of the
process that I am aware of appeared in Food Technology and
Food Engineering in 1977 (copies enclosed).
“Finally, there is the question of developments since
1979. There really hasn’t been much happening in soy
protein foods since 1979 except for the organization of
SANA and the decision by the Department of Defense to use
soy proteins to extend ground beef (copy of article published
March, 1980 enclosed). The USDA School Lunch Program is
also considering the purchase of ground beef extended with
soy proteins (see copy of Soybean Update article).
“I would be more than happy to look over the
manuscript for your Chapter. I am very interested in the
history of soy foods in the U.S. and think that someone
should write such a history while some of the pioneers in the
field are still available.
“Sincerely,...” Address: Research Leader, Meal Products
Research, Oilseed Crops Lab., NRRC, Peoria, 1815 North
University St., Illinois 61604.
419. Del Valle, F.R.; Villanueva, H.; Reyes-Govea, J.;
Escobedo, M.; Bourges, H.; Ponce, J.; Munoz, M.J. 1981.
Development, evaluation and industrial production of a
powdered soy-oats infant formula using a low-cost extruder.
J. of Food Science 46(1):192-97. Jan/Feb. [24 ref]
• Summary: “A low cost powdered infant formula made
from soybeans, oats and sucrose, fortified with methionine,
vitamins and minerals, has been developed. A dry, process
for making the formula, which employs a low-cost Brady
extruder, has also been developed. The resulting product is of
good microbiological quality and disperses readily in water
to give a milk-like suspension of satisfactory stability to
settling...
Retail prices of the product, packed in cans or
polyethylene bags, are significantly lower than those of
similar cow’s milk and other soya-based infant formulas
available on the market. The product is presently being made
and sold in several parts of Mexico. Address: 1. Chihuahua
Inst. for Nutritional Research & Development, Chihuahua,

Mexico.
420. John, Harrison W. 1981. Adventist food industries:
Recent developments. Spectrum: Journal of the Association
of Adventist Forums 11(3):28-36. Feb.
• Summary: One of the most informative articles ever
written about Seventh-day Adventist food companies
worldwide. “Ever since Ellen G. White’s health reform
message of 1863, Seventh-day Adventists have had a
‘theology’ of nutrition.” In 1979 food sales for Adventist
manufacturing and marketing companies totaled $188
million, up 95% over 1974 sales of $96 million, and up 3.68
times over 1970 sales of $51 million. The most successful
company is Sanitarium Health Food Company in Australia.
Sales for the 5-year period 1975-79 totaled $400 million.
Their most popular product is read-to-eat “Weet Bix,” a
breakfast cereal that outsells Kellogg’s Corn Flakes in
Australia.
In Europe: Earned income figures for 1978 were
impressive. DE-VAU-GE’s income was $12.2 million
(second only to Sanitarium Health Foods in Australia).
Nutana’s was $7.6 million ($10 million in 1979), and
Granose’s was $1.8 million. Nutana showed an impressive
tenfold sales increase from 1973 to 1979.
Profit figures, however, were not impressive. In 1978
Granose lost about $295,000 and Nutana $5,903. DEVAU-GE’s profits were unknown. Granose had been a
consistent money looser; between 1975 and 1978 it lost an
average of $101,000 a year and its net worth decreased from
$331,902 in 1975 to $113,515 in 1978. Thus in October 1979
Sanitarium Health Foods of Australia was asked to take over
the management of ailing Granose. Loma Linda Foods in the
USA has also had problems. Though 1978 sales were $11.7
million, they lost $390,000. In April 1980 management and
control of LLF was transferred to Sanitarium of Australia.
In about 1978 Granix in Argentina and Superbom in
Brazil entered the vegetable protein market with TVP and
are currently producing 700 tons/year. In 1976 a “World
Foods Service Expansion Program” was started to finance
expansion of food production into countries having serious
nutritional problems. Low-cost extrusion cookers making
TVP were a key part of this program. Address: Rockville,
Maryland.
421. Aguilera, J.M.; Lusas, E.W. 1981. Review of earlier
soya-protein fortified foods to relieve malnutrition in less
developed countries. J. of the American Oil Chemists’
Society 58(3):514-20. March. [50 ref]
• Summary: Contents: Introduction. Types of soya products:
Soybean milk (Philsoy in the Philippines [3,500 bottles/
day], unnamed products made in India [a small plant at a
university makes nearly 700 liters/day], Mexico, and Brazil),
soya-based beverages (Vitasoy in Hong Kong [produced
about 120 million bottles in 1970], Puma in Guyana [in
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the early years, sales volume was about 29 million bottles/
year; by 1976 Puma was still in regular production], Saci
in Brazil [introduced in 1969, discontinued in 1976], an
unnamed spray-dried infant beverage from full-fat soy flour
in Mexico [developed by the NRRC at Peoria, Illinois],
whey-soya drink mix [WSDM] developed by USAID),
soya-fortified cereals (Ten PL-480 products such as CSM,
CSB, WSB, WSDM used worldwide [a table shows product
names, percentage soya flour, percentage protein increase
by fortification, and amount of soy flour used in tonnes;
the most soy flour has been used in CSM, CSB, and WSB],
Superchil and Fortesan in Chile, Incaparina no. 14 in
Colombia, ProNutro in South Africa, Maisoy in Bolivia,
Lisha in Tanzania, Thriposha in Sri Lanka, Leche Avena in
Ecuador, Cerex in Guyana, Faffa in Ethiopia, Bienestarina
[Bienstarina] in Colombia, and a milk-like formula using
soya flour in Venezuela). Soya-based infant formulas.
Conclusions. Address: Food Protein R&D Center, Texas
A&M Univ.

was decided to set up this factory in the mountainous region
of the state of Chihuahua, near the inhabitants of the rural
areas who are mostly Tarahumara Indians...
“On November 28, 1979, a very important agreement
was signed, so that under the supervision of CIATECH, the
Almesa factory would produce 300 tons of corn enriched
with soya and 50 tons of pinole with soya for 5,000 children
of the 76 boarding schools in the Tarahumara mountains. The
factory was inaugurated on December 8, 1979 and to date,
has produced 110 tons of corn and 2 tons of pinole...
“The Almesa factory is distributing products to
389,219 inhabitants of the 29 counties of the rural areas
and mountainous regions of the state of Chihuahua. From
February to August of 1980 it has distributed a total of 110
tons of corn enriched with soya, 3 tons of oats enriched
with soya, and ½ ton of fortified pinole.” Address: Centro
de Investigaciones y Asistencia Tecnologica del Estado de
Chihuahua, A.C. Apartado Postal No. 1067, Chihuahua,
Chih., Mexico.

422. Campbell, M.F. 1981. Processing and product
characteristics for textured soy flours, concentrates and
isolates. J. of the American Oil Chemists’ Society 58(3):33638. March. [14 ref]
• Summary: Contents: Abstract. Introduction. Processes to
produce textured soy proteins (the first attempts were by
Boyer based on spinning soy protein fibers). Commercial
success to date (“The analog or total meat replacer concept
has been a failure for several reasons”). Processes currently
used: Thermoplastic extrusion and steam texturization
processes, fiber spinning and structured isolate processes.
Characteristics of current products.
The writer believes that textured soy protein
concentrates are the best products for the coming decade.
They provide improved flavor and functionality, with
reasonable cost, and they can be used either as analogs or
meat extenders. Address: Protein Products Development,
A.E. Staley, Decatur, Illinois.

424. Griensen, A.C. 1981. CIATECH: A summary of its work
using soya to produce nutritional food at low cost. J. of the
American Oil Chemists’ Society 58(3):385-87. March. [4 ref]
• Summary: Four years ago he started to do research on
soya processing technology for human food. Chihuahua
is the 4th largest soybean producing state in Mexico, but
most of the crop is crushed for oil or fed to animals. Ciatech
finally decided to make full-fat soya flour (FFSF) for human
consumption. This paper describes work from 1977 to the
present.
Contents: Introduction. PADSA (Productos Alimentcios
Delicias S.A.) full-fat soy flour plant. Uses of FFSF in
Mexico. The Albachisa plant (started in Nov. 1979 to make
a drink from FFSF, sugar, coconut oil, flavor {vanilla,
chocolate, strawberry} and color. It retails inexpensively).
Development of milk extender. Cooking extruder (It is
the heart of all low-cost soya processing). The Almesa
plant (Alimentos Mejorados S.A.; started Dec. 8, 1979).
Agreement between Ciatech, Coplamar and INI. Technical
assistance to CARE Costa Rica. Design and construction of
extruders. Address: Centro de Investigaciones y Asistencia
del Estado de Chihuahua, A.C., Apartado Postal 1067,
Chihuahua, Chih., Mexico.

423. Griensen, A.C. 1981. Soya fortification of tortilla
and pinole in Chihuahua. J. of the American Oil Chemists’
Society 58(3):520-21. March. [4 ref]
• Summary: “The rural population eats “atole” (gruel made
by boiling corn or maize in water) and “pinole” (ground
corn), which have very low contents of protein. 70% of
the Mexican diet is corn prepared as tortillas or atole.
“CIATECH, in its fight against malnutrition, received the
approval of the President of Mexico, in March, 1979, to set
up the first plant which would produce corn flour with 8%
soya and make tortillas the same price as commercial corn
flour made by the traditional nixtamalization.
“This is how ALMESA, Alimentos Mejorados S.A. [an
LEC food plant], had its origin; it was the first factory to
process enriched corn flour with soya in Latin America. It

425. Wenger Manufacturing. 1981. Wenger Uni-Tex meat
analog process (Ad). J. of the American Oil Chemists’
Society 58(3):Back cover. March.
• Summary: “Both the meat analogs and textured soy meat
extenders can be produced on the same equipment. Uni-Tex
is a universal textured vegetable protein made by extruding
any of several inexpensive defatted, high-protein vegetable
flours such as defatted soy or peanut flours, concentrates, or
grits. Uni-Tex is not a meat extender, but is instead a dense,
untwisted, uniformly layered, vegetable protein base replacer
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of meat.” Address: Plant and general offices–Sabetha,
Kansas 66534. Industrial sales–Kansas city, Missouri 64112.
Phone: 913-284-2133.
426. Harper, Judson M.; Jansen, G. Richard. 1981. Nutritious
foods produced by low-cost technology. LEC Report No. 10.
vii + 72 p. April. Illust. 28 cm. (Departments of Agricultural
and Chemical Engineering, and Food Science and Nutrition,
Colorado State Univ., Ft. Collins, CO 80523). [33 ref]
• Summary: At top of title page: “Summary report of
cooperative activities between Colorado State University and
the Office of International Cooperation and Development,
USDA 1974-1980.”
Contents. Summary. 1.0 Introduction: 1.1 Need to
Augment the Supply of Title II Blended Foods, 1.2 Benefits
of Centrally Processed Foods, 1.3 Project Scope.
2.0 Objectives.
3.0 Alternative Low-Cost Cooking Methods, 3.1
Characteristics of Low-cost Methods, 3.2 Extruders, 3.3
Roasters.
4.0 Capabilities and Limitations of LECs: 4.1 Brady
Extruder, 4.2 Insta-Pro Extruder, 4.3 Anderson Extruder, 4.4
Summary of Extruder Characteristics.
5.0 LEC Product Evaluation and Specifications: 5.1
Cereal/Legume Blends, 5.2 Extruded Full-fat Soy Flour, 5.3
Roasted Full-fat Soy Flour, 5.4 Specifications for Blended
Floods.
6.0 Extrusion Plants: 6.1 Typical LEC Plant Costs, 6.2
Typical Manufacturing Costs,
7.0 LEC Products: 7.1 Blended Foods, 7.2 Full-fat Soy
Flour, 7.3 Drink Bases, 7.4 Soup Bases, 7.5 Snacks, 7.6 RTE
[ready to eat] Cereals.
8.0 Demonstration Plants: 8.1 Sri Lanka, 8.2 Costa
Rica, 8.3 Tanzania, 8.4 Guyana, 8.5 Other Commercial
Applications.
9.0 Technology Transfer: 9.1 International Workshops,
9.2 Technology Transfer Center, 9.3 Modular Plant Design.
10.0 Additional Information: 10.1 Special Reports and
Publications, 10.2 Papers and Presentations.
11.0 Acknowledgments.
Contains 18 tables, 7 figures, and a full page of
abbreviations.
AID Agency for International Development
ANRC Animal Nutrition Research Council
AOCS American Oil Chemists Society
CARE Cooperative for American Relief Everywhere,
Inc.
CR Costa Rica
CSB Corn/Soy Blend
CSM Corn/Soy/Milk
CSU Colorado State University
dc degermed corn
ds dehulled soy
FFA Free Fatty Acid

FFSF Full-Fat Soy Flour
GPC Guyana Pharmaceutical Corporation, Ltd.
ICSM Instant Corn/Soy/Milk
LDC Less Developed Country
LEC Low-cost Extrusion Cooker
LEC-CSB Low-cost extrusion cooked-corn/soy blend
LEC-CSM Low-cost extrusion cooked-corn/soy/milk
M.T. Metric Ton
NFDM Non-Fat Dry Milk
NSI Nitrogen Solubility Index
PER Protein Efficiency Ratio
PVO Private Voluntary Organization
RTE Ready-To-Eat
SSL Sodium Steroyl-Lactalate
TIU Trypsin Inhibitor Unit
U.S. United States
USAID United States Agency for International
Development
USDA United States Department of Agriculture
wc whole corn
ws whole soy
“Summary: Interest has grown in less developed
countries (LDC’s) for information concerning the
manufacture of precooked nutritious foods from cereals
and legumes or oil seeds. The cooking extruder is ideally
suited to these application for in one continuous operation it
combines, heats and precooks food blends increasing their
nutritional value, palatability, and utility.
“To capitalize on this technology, relatively small lowcost extrusion cookers (LEC’s), having the ability to process
a wide variety of ingredients, needed to be evaluated and
demonstrated. The Brady (#2106), Insta-Pro (#500 and
#2000), and the Anderson (4.5”) extruders were specifically
evaluated for these applications. Although their individual
characteristics and capabilities differ, all have the potential
to produce nutritious foods. Their relatively low capital
and operating costs allow the manufacture of precooked
food products at the lowest possible costs so that they can
effectively reach the most vulnerable segments of LDC
populations.
“The principal focus of this work has been the
production of blended foods similar to Title II Food For
Peace products such as corn/soy blends (CSB), instant
corn/soy/milk (ICSM), etc. These studies showed that
instant products could be produced having a high caloric
density, protein quality similar to milk, good shelf life when
packaged in simple packages, and low bacterial counts.
Foods of this type can be manufactured using the LEC for
about 20% more than the raw ingredient costs.
Demonstration plants using the LEC technology have
been designed, constructed and operated in Sri Lanka,
Tanzania, Costa Rica, and Guyana. Most plants produce
between 500 to 1,000 kg/hr. These plants have served as pilot
projects for the technology as well as a method to document
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actual costs and experiences in the LDC environment.
Complete records of the capital and operating costs have
been kept which indicate the relatively low cost of the
systems and the foods they produce.
“A variety of publications, reports and documents are
available to the potential users of the technology. All of these
findings point to the broad range of applications possible and
the potential for the LEC technology to produce nutritious
food products in LDC’s.
“Finally, Colorado State University (CSU) is prepared to
provide technical assistance to those interested in evaluating
or applying the LEC technology to a variety of projects.”
Address: Colorado State Univ., Fort Collins, Colorado.
427. Smith, Oak B. 1981. Re: History of Wenger’s work with
extrusion cooking. Letter to William Shurtleff at Soyfoods
Center, May 12–in reply to inquiry. 3 p. Typed, with
signature on letterhead. [27 ref]
• Summary: In 1957 Wenger extrusion cookers were first
delivered. In 1961 Wenger delivered the first extrusion
cooking systems for processing ground, dehulled full-fat
soybeans. Wenger located the only known manufacturer of
impact milling equipment that can produce a full fat soy flour
from extrusion cooked dehulled ground whole soybeans.
This is Alpine GmbH of Augsburg, Germany, which makes
the Alpine Contraplex Mill.
Uni-Tex products were first introduced in the USA
in 1976. “The Uni-Tex process has not been widely used,
primarily because we have been unable to locate suppliers of
flavors which could give a meat-like flavor to these extrusion
cooked products, since most artificial flavors are very
volatile. Recently, we have had some success in locating a
supplier of flavors which have been especially developed
for Uni-Tex processing and we believe that this will widen
the usage of Uni-Tex very much. We are completely
satisfied with the structure, the mouthfeel, and the meatlike appearance of the Uni-Tex... I believe that the most
promising commercial application for Uni-Tex will be in
soups, stew, curries, dry soup mixes, and in the preparation
of hard sausages such as Polish sausage, etc.” Address:
Chairman, Wenger International, Inc., 2400 Pershing Rd.,
Kansas City, Missouri. Phone: (816) 221-5084.
428. Andres, Cal. 1981. The versatile soybean: Supplies
two necessary food components–protein and fats–plus wide
range of functional attributes. Food Processing (Chicago)
42(5):142-44, 146, 150, 152, 154, 156, 158, 163. May.
• Summary: This article is in the section titled “Ingredients
handbook.” Contents: Introduction. Protein: Soy flour
and grits (50-52% protein), soy protein concentrate (70%
protein), and isolated soy protein (90% protein or more),
extremely versatile, extruded products, spun soy protein
made from isolated soy protein, functional benefits of using
soy protein, analogs–products resembling conventional foods

in appearance, color, flavor and texture (such as breakfast
strips {bacon}, whipped toppings, and imitation cheese),
soy protein makes excellent use of farmlands potential to
produce protein, Gallup poll shows 71% of Americans view
soy protein favorably, different types of soy flour.
Soy protein suppliers (tells what kinds of products
are sold by each company): ADM Foods (Archer Daniels
Midland), Cargill Protein Products Dept., Central Soya Co.,
Dairyland Products, Dawson Food Ingredients (Subsidiary
of Dawson Mills), Farmland Agriservices, Inc. (formerly
known as Far-Mar-Co., Inc.), Food Ingredients, Inc. (the
U.S. “sales representative of a full-fat soy-protein flour
produced in Germany), Griffith Laboratories, Kraft Foods
(isolates), Lauhoff Grain Co. (soy flours and textured soy
flour), Ralston Purina (regular isolates, “blends of isolated
soy proteins plus other ingredients such as dairy products.”
“Structured isolated soy proteins are available as a fiber and
as a granular product. The fiber is the frozen, hydrated form
and is retort-stable with no degradation of fiber. Texture is
similar to that of muscle fiber”), A.E. Staley Manufacturing
Co. (The Protein People; soy flours and textured soy flours,
soy protein concentrates, whipping proteins, hydrolyzed
vegetable proteins), Food Protein Council (Washington, DC;
has two brochures).
Soybean oil. Suppliers: Capital City Products Co. (Div.
of Stokley Van Camp, Inc.), Durkee Foods (Div. of SCM
Corp.), Humco Products (Div. of Kraft, Inc.), A.E. Staley.
Lecithin. Lecithin suppliers: Ross and Rowe, Inc. (Div.
of ADM; regular and granulated lecithin), Central Soya, A.E.
Staley. On the last page is given the full name and address of
each supplier mentioned in the article.
Photos in the article show the cover of the following
brochures, each available from one supplier: (1) ADM
Foods: “Look where soybeans go.” (2) Central Soya
Co.: “Soy flours & soy grits.” (3) Food Protein Council:
“Vegetable protein: Products and the future.” (4) Kraft: “The
new soy on the block.” (5) Ralston Purina: “Purina proteins:
Product information.”(6) A.E. Staley: “The protein people.”
(7) Food Protein Council: “Soy protein: Improving our food
system.” (8) ADM: “Food oils.” (9) Capital City Products:
“A complete line...” (9) Staley: “Refined oils.” (10) Ross
& Rowe, Inc.: “Soybean lecithin: Yelkin T,...” (11) Central
Soya Co.: “Lecithin from Central Soya naturally.” (12)
Ralston Purina Co.: “Nutritional aspects of Ralston Purina
isolated soy protein.” Address: Senior Associate Editor.
429. Product Name: Full-Fat NutriBits (Full-fat Textured
Soy Flour).
Manufacturer’s Name: Archer Daniels Midland Co.
Manufacturer’s Address: Decatur, Illinois.
Date of Introduction: 1981 May.
New Product–Documentation: Processed Prepared Foods.
1981. May. p. 107. “Soy extended spread in 2 forms.” These
full-fat soy flour particles, probably extruded soy flour, can
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be used as a peanut butter extender.
430. Processed Prepared Foods. 1981. Soy extended peanut
spread in two forms [with NutriBits]. May. p. 107.
• Summary: “NutriBits are a full fat soy particle that can be
roasted with peanuts or added prior to grinding.” Made by
ADM, they are probably nuggets of extruded full-fat soy
flour. They can replace 55-60% of the peanuts in peanut
butter. “ADM’s smooth style peanut spread contains 40%
peanuts, while crunchy style contains 45% peanuts. The
peanut spreads cost about $0.45 less per lb than peanut
butter, based on the market price of peanuts in late March
1981.”
“Government regulations require that peanut spreads
be nutritionally equivalent to, or better than, peanut butter.”
Address: Chicago.
431. Leviton, Richard. comp. 1981. Soyfoods in America.
The Fourth Annual Soycrafters Association Conference on
Producing and Marketing Soyfoods: Schedule, abstracts,
expo information, the menu, registration list, and directory of
instructors. Colrain, Massachusetts: Soycrafters Assoc. 150
p. Held 8-12 July 1981 at Colorado State Univ., Ft. Collins,
CO. No index. 28 cm.
• Summary: These proceedings were given to the registrants
when they arrived. Schedule: Wed., July 8. Lectures:
Directions for the soyfoods industry, by Richard Leviton.
Soyfoods: Protein source of the future, by William Shurtleff.
Thurs., July 9. Class period 1: Review of tofumaking equipment, by Larry Needleman. International
soyfoods cooking class, by Melodie Phipps. Small business
management, by Dr. Harry Kreuckeberg. Tofu plant tour.
Seminars: Sensory evaluation, part I, by Adrian Pearson.
Soyfoods & human nutrition, part I, by Dr. Joseph Rackis,
chairman. Home soymilk preparation, by Linda Gilbert.
Tempeh production laboratory, by Dr. Clifford Hesseltine
[NRRC, Peoria, Illinois], chairman. Class period 2: Soyfoods
master chef cooking class, by Akiko Aoyagi. The Real Food
Tofu Cafe, by Dik Rose. Soyfoods marketing strategies, by
Dr. Harry Krueckeberg. Tofu plant tour. Tempeh production
laboratory II, by Dr. Clifford Hesseltine, chairman. Lecture:
Low cost extrusion cooking, by Dr. Judson Harper. Expo
opens. Class period 3: Cooking soyfoods, macrobiotic
style, by Rebecca Greenwood. Effective advertising and
promotion, by Dr. Harry Krueckeberg. Seminars: Levels
of tofu production, Luke Lukoskie, chairman. Introduction
to nutrition and dietary analysis, by Jennifer Andersen &
Suzy Pelican. Lectures: The view from tofu towers, by
Thelma Dalman. The history of soybeans in the West, by Dr.
Theodore Hymowitz. The year in review: Progress, problems
& challenges, by William Shurtleff.
Fri., July 10. Class period 4: Tofu in Ecuador cooking
class, by Ricardo Jennings. Quality control of soy products,
by Dr. Joseph Maga. Labor / management relations, by Dr.

Ron Wiggins. Demonstrations: Tofu making, at White Wave,
Boulder, Colorado. Soymilk ice cream, by Jamie Stunkard
& Al Jacobson. Extrusion cooking, by Dr. Ron Tribelhorn.
Seminars: Soyfoods & human nutrition, by Dr. J. Rackis,
chairman. Sensory evaluation, part 2, by Adrian Pearson.
Business management, by William Scott. Class period
5: Soyfoods master chef cooking class, part 2, by Akiko
Aoyagi. The small tofu shop, by Dik Rose. Tempeh making
demonstration, at White Wave. Lecture: The nutritional value
of extruded foods, by Dr. Richard Jansen. Expo open. Class
period 6: How to open a tofu or tempeh plant, by William
Shurtleff. Infant and child nutrition, by Dr. Barbara Smith.
Soyfoods desserts cooking class, by Darrilyn Jackson.
Seminar: Recall programs for soyfoods, by Dr. Joseph
Rakosky. Lecture: Soyfoods & the natural foods industry, by
Gil Johnson. Tofu cheesecake bake-off awards. Live music &
refreshments.
Sat., July 11. How to open a tofu business on nothing
down, by Al Jacobson. Soyfoods & the kosher market,
by Chananyah Kronenberg. Government taxes and small
business, by Dr. Terry Lantry. Demonstrations: Design
and maintenance of the soy plant, by Steve Fiering (at
White Wave). Soysage production, by Jamie Stunkard &
Bob Davis (at White Wave). Seminars: Quality assurance
programs, by Dr. Joseph Rakosky. Tofu and institutional
feeding, by Thelma Dalman and Maxine Prairie. Class
period 8: Sweden’s first tofu plant, by Dr. Ted Nordquist.
Quick home tempeh method, by Linda Gilbert. Frozen tofu
cooking class, by Robin Clute. Expo open. Lecture: Tofu
from cottonseeds, by Dr. Khee Choon Rhee. Class period
9: Tempeh microbiology and technology, by Chananyah
Kronenberg. Financial management, by Dr. Oscar Varela.
Tofu production cost control and analysis, by John Baldwin.
Mexican village soya cooking class, by Blanca Dominguez.
Seminar: Principles of tofu production, by Dr. Hwa Wang,
Dr. C. Hesseltine, Dr. K.C. Rhee. Dinner. Square dance.
Sunday, July 12. Class period 10: Soyfoods in the
North Woods cooking class, by Demetria Nanos Hamdorf.
Workers & management / conflict resolution. What are
organic soybeans, by Ardell Andersen. Open technical
seminar on soyfoods, by William Shurtleff. Tempeh
producers roundtable: Dr. Clifford Hesseltine, chairman.
Lectures: The woman’s role in promoting soya in Mexico, by
Blanca Dominguez. Morinaga aseptically packaged tofu, by
Kunisuke Kuwahara. Closing remarks, by Richard Leviton.
A SANA business meeting was held on Sat. July 11,
starting at 7:00 p.m., moderated by Luke Lukoskie of
Island Spring (president) and Richard Leviton (Executive
Director). Format: President’s report, by Luke Lukoskie.
Financial report, by Richard Leviton. Proposals, by Richard
Leviton. Open discussion. Address: 100 Heath Rd., Colrain,
Massachusetts 01340. Phone: 413-624-5591.
432. Leviton, Richard. 1981. Mainstreaming soyfoods: the
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beanfield. Soyfoods No. 5. p. 5. Summer.
• Summary: “Two examples, reported in this issue, illustrate
the concept of ‘mainstreaming soyfoods.’ Five years ago,
the soyfoods industry was launched amidst the enthusiasm
and integrity of the natural foods industry, which was
primarily vegetarian. As most tofu and tempeh makers were
practicing vegetarians, the movement was quickly dubbed a
‘vegetarian’ industry, and most soy cookbooks reflected this
orientation. With the publication of Tofu at Center Stage,
with its chapters on using tofu with meats and seafoods,
Fresh Press boldly leads the way out of this restricting
market view into a foresighted, possibly controversial, step
toward mainstreaming tofu. Mintz’ Buffet in New York City,
which built its reputation as a quality Jewish delicatessen and
caterer, discovered tofu a year ago; since then, Mintz’ has
revolutionized their entree format, serving tofu in Manhattan
[New York City] with zeal and customer success. Tofu, in the
context of dairy, egg and fish staples, is another innovative
mainstreaming step.
“These two examples reflect a market orientation toward
what many diverse observers believe will be the next and
most stable market for soyfoods in the U.S.: the mixed
protein diet. The mass of middle class supermarket shoppers
will begin to use tofu, then tempeh, then other soyfoods,
two or three times weekly, often to supplement, sometimes
replace, their conventional protein staples. No major dietary
changes, no defecting to vegetarianism, no serving tempeh
twice daily and tofu for dessert, but overall, meat, dairy, egg,
fish consumption per capita will be displaced downwards
from this modest twice weekly increase in soyfoods
consumption.
“But this gradual displacement will have an enormous
economic impact on the soyfoods industry, and, if companies
make their preparations for mainstreaming today, they
can expect a boon time tomorrow. Furthermore, the likely
acceptance by the USDA of tofu for national school lunches
(some 3.6 billion annually) will have a staggeringly positive
impact; meanwhile, market opportunities for soynuts and
soynut butter (from 1980’s disastrous peanut crop) and fast
food, natural foods soy delis (from America’s penchant
for speed and convenience in eating) further buttress this
favorable outlook for soyfoods in the 1980s.
“Broader market factors similarly augur good times
ahead. Inflation at more than 12 percent per year continues
to dilute the consumer’s food purchasing powers; the
1980 drought in the Midwest grain belt continues to exert
a supply-tightening effect on pork, beef, and poultry
inventories, sending prices up from 8 to 20 percent; President
Reagan’s refusal, echoed by Congress, to continue the
automatic twice-yearly dairy price supports (in which the
government purchases then stores surplus dairy products,
encouraging higher prices and overproduction) has dealt a
healthy, equitable blow to once King Dairy. Tofu continues
to be among the least-expensive, high-quality protein staples,

with only chicken comparable in price (but the weight
includes bones); tempeh strides in as a low-priced, highprotein cheese competitor in price. Economics become soy’s
best salesman; inflation persuades dollar-pinched consumers
that soyfoods are a nutritionally sound bargain.
“Those who lived through the 1940 war period, or those
younger who have studied food consumption patterns of
that period, will note historical parallels with our own time,
in the relation between hard times, food shortages, high
prices, and a turn toward soy. Strong soyfoods consumption
patterns emerged in that five-year period but postwar
affluence and rising expectations led to wider food choices,
abundant meat supplies. Soy as substitute, though tolerable
in a lean time, gave way to meats and dairy products. The
1980s, which many regard as a lean time growing leaner,
will be a reiteration of this turn toward soy but with a major
difference. This time, with a new generation, soyfoods are
delicious, attractive, versatile, and already have a firm base
in a growing market sector. This time ‘soy as substitute’ will
become ‘soy as staple.’
“There is much progress and excitement to report in
the soyfoods industry. Here is only a sampling of what is
happening: Texas A&M researchers investigate the use
of extruders for short-term, high-temperature soybean
processing for tofumaking; Dr. John Erdman begins a threeyear nutrition project to study mineral bioavailability in tofu,
the first U.S. nutrition project to use tofu; Bean Machines
introduces two inexpensive sanitary soybean mills, and
announces plans to manufacture entire tofu and soymilk
systems; Dr. L.S. Wei works on a tofu with 99 percent
protein recovery, incorporating all the okara, based on the
University of Illinois’ patented whole soybean beverage base;
Kawanishi Shoko Ltd. opens a California office for their line
of Japanese tofu equipment; Soyfoods Unlimited opens a
boiler-style tempeh plant in California with a 28,000-pound
monthly production capacity; Okita Enterprises puts steam
behind their contention that soy sprouts are good moneymakers for tofu companies by marketing sprout equipment;
Bill Shurtleff reaches the midpoint of his researches for his
upcoming [book] Soyfoods History, and uncovers fascinating
stories, such as Madison College in Tennessee which had
a full line of soyfoods on the market between 1930-1950;
New England Soy Dairy, the nation’s fastest growing tofu
plant, passes the $1.2 million mark in annual sales after only
four years of curding soymilk; two large Caucasian tofu
companies are hit by unionizing efforts, and one company
of 10 employees gets a union; two mass market paperback
tofu cookbooks are prepared for publication this year; the
USDA prepares a regulation to permit the use of tofu in
school lunches and sends it off to the Federal Register for
publication and public comment; Gordon McBride scoops
up a spoonful of northern California Scandinavian food lore
and discovers viilia, a wonderful starter culture for soymilk
yogurt, while Dr. Clifford Hesseltine jumps behind his
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microscope to find out what’s in it; Santa Cruz City School’s
head dietician, Mary Tolan, is selected by the American
Dietetic Association as one of the nation’s five outstanding
school nutritionists, and will address the ADA’s prestigious
convention on tofu in school meals; Marco Troconis of
Harvard’s Center for International Affairs prepares blueprints
for multiple tempeh pilot plants in developing countries;
pioneer tofu plants open in Sweden, Ecuador, and Mexico;
and (very exciting at this office!) this issue of Soyfoods
features no less than 20 different contributors and much
stimulating reading.” Address: [Colrain, Massachusetts].
433. Shurtleff, William. 1981. Low-cost extrusion cookers:
revolutionary way to bring soy to the Third World. Soyfoods
No. 5. p. 14-16. Summer.
• Summary: “The problem is familiar: how to use relatively
simple technology to produce large quantities of low-cost
nutritious foods that are readily acceptable to people in Third
World countries; are quick and easy to use; and can play a
significant role in upgrading the diets of those in greatest
need such as infants, pregnant and nursing mothers, school
children, and the poor. An exciting new answer has emerged
during the last decade which is a combination of two factors:
the low-cost extrusion cooker (LEC) and locally grown
soybeans. The pioneering work with extrusion cookers has
been done by researchers at Colorado State University,
while that with soybeans suited to tropical and semitropical
climates has been done by the INTSOY program at the
University of Illinois. A number of successful programs
are now underway around the world preparing precooked
blended, foods, usually from combinations of locally grown
cereal grains (corn, wheat, rice, sorghum etc.) and a protein
source such as soybeans. These blends contain typically 16
to 20 percent protein with a quality approximately equal
to that of milk (casein), and cost, on average, only $0.16 a
pound total to produce and package in 1979 (less than ½ cent
a pound of this is processing costs such as labor, utilities, and
maintenance).
“Extruded soybeans can be made into an array of
nutritious foods, of which weaning foods (baby foods) are
predicted to be the most important, but which also include
high-protein snacks, soy flour, textured soy protein, and the
like. Extrusion cooking these foods in bulk in advance saves
the homemaker time and fuel at home, allows the ingredients
to be purchased at bulk discounts, and allows dehulling of
grains and beans when necessary. The two main products
produced on low-cost extrusion cookers are corn-soy
blend (CSB) and full-fat soy flour; both are used in feeding
programs and sold on the commercial market. Soybeans play
a key role in these foods for several reasons: (1) they are the
least expensive form of protein in most developing countries;
(2) they provide both protein and food energy (calories) from
their 20 percent oil; and (3) adding soy to grains makes the
grains easier to extrude.

What is an extrusion cooker? Basically it is a machine
constructed like a cannon with a hopper at the input end, a
screw in the barrel, and a die perforated with many small
holes (something like that on a meat grinder) at the muzzle
end of the barrel. The screw, turned by a large diesel or
electric motor at roughly 500 to 1000 RPM, forces the foods
to be cooked against and through the die; the friction and
pressure of the process heats the foods to roughly 143º to
163ºC (290º to 330ºF) which both cooks them and inactivates
enzymes such as trypsin inhibitors. As the food bursts out
of the die into the room, moisture flashes off and it dries
automatically as it cools.
“Let’s take a more detailed look at the types of foods
produced on low-cost extrusion cookers:
“Blended Foods: The most popular blended food is
corn-soy blend (CSB), which typically consists of 70 percent
corn, 30 percent whole (full-fat) soybeans, and a vitaminmineral premix. Blended foods are an excellent vehicle for
introducing key vitamins and minerals into diets where they
are generally deficient. It is important not to reduce the soy
component to below 30 percent, as much for the food energy
component from the soy oil as for the protein. There is
controversy over whether soybeans should be dehulled prior
to using them in weaning foods; some feel that fiber in the
hull can irritate an infant’s delicate digestive system, reduce
the bioavailability of important minerals such as calcium,
iron, and zinc, and reduce the nutrient density by adding
bulk; others have found that using whole soybeans seems to
cause no such nutritional problems. Hulls, however, probably
cause wear on the extrusion cooker and they tend to settle in
beverages, so dehulling is usually recommended.
“The protein quality of CSB is higher than that of milk
(PER 2.91 v. 2.50 for milk). Valued for its high nutrition, its
convenience, and its good flavor, CSB is most widely used as
a baby food, and marketed with the image of happy bouncing
babies, health, and well-being. Corn soy blend is remarkably
versatile; it can be fed to babies in a bottle or spoon-fed as
a soft porridge, or served to adults as a healthful cornmeal
mush-type breakfast cereal, a lightly sweetened pudding or
dry snack, a refreshing drink, or the key ingredient in tortillas
or atoles (corn meal-and-soy mush). Another blended
food, often made in the U.S. and shipped to Third World
countries as part of the Food For Peace program, is wheatsoy blend (WSB). Protein-enriched pastas such as noodles
and spaghetti can be made from 50 percent corn flour and 25
percent each soy flour and wheat semolina.
“Full-Fat Soy Flour (FFSF): Since most Third World
countries do not have their own oil extraction plants that
produce defatted soy meal or flour and since the fullfat or whole flour contains much more food energy, it is
generally considered a better food ingredient. Soy flour
must be precooked before it is consumed to inactivate
trypsin inhibitors and to improve the flavor. It can be
added uncooked to baked goods before baking, or it can be
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precooked by either extrusion cooking, roasting, or drum
drying. While FFSF can be extrusion cooked, oil coats the
surfaces during cooking and makes it necessary to use an
expensive pin mill to grind it to the fineness required to pass
through a 100-mesh screen. Soybeans roasted in sand or salt,
since they are not sheared during cooking, can be ground
to the required fineness with a simpler and less expensive
hammermill. A roaster also has a greater ‘throughput’ and
inactivates a larger percentage of the trypsin inhibitors, but it
uses more energy.
“Textured and Shaped Foods: If a product such as
soy flour or a soy-grain blend is extrusion cooked with a
moisture content of 30 percent or more at high temperature
and pressure, as it leaves the extruder die and bursts out
into the room, which is at relatively low pressure and
temperature, it expands greatly and can be shaped by the die
into forms such as curls, twists, puffs, and granules, which
can be sold as snacks or meat analogs. An extruded snack
food made in Thailand, for example, contains 80 percent rice
flour, 20 percent full-fat soy flour, one percent salt, and small
amounts of ground chilies and other seasonings. Ten percent
sesame flour can be substituted for part of the rice flour. Only
the larger LECs can produce textured and shaped products.
“Low-cost extrusion cookers are now being used
or installed in at least 10 Third World countries: Sri
Lanka, Tanzania, Costa Rica, Bolivia, Guyana, Mexico,
India, Indonesia, Korea, and Thailand. There are LEC
demonstration projects in the first three countries mentioned.
Sri Lanka uses a Brady extrusion cooker to make a corn-soy
blend weaning food called Thriposha which is distributed
by CARE and will soon be sold commercially; 14 million
pounds were produced in 1978. Tanzania uses a Brady
extruder to make a corn-soy-milk weaning food called Lisha.
It is produced by the National Milling Corporation and
distributed through the Ministry of Health Maternal-Child
Health Centers. The Nutrinal company in Bolivia makes a
corn-soy blend sold as Maisoy flour and flakes (like Corn
Flakes); most of their sales are to the government, but their
commercial Maisoy flakes sell for half the price of the
imported Kelloggs brand” (Continued). Address: Soyfoods
Center, Lafayette, California.
434. Shurtleff, William. 1981. Low-cost extrusion
cookers: revolutionary way to bring soy to the Third World
(Continued–Document part II). Soyfoods No. 5. p. 14-16.
Summer.
• Summary: (Continued): “The LEC concept is still very
new. It had its origins in the U.S. in the late 1940s when
farmers started using the machines to precook their own
blends of soybeans and cereal grains to produce livestock
feeds having improved palatability and digestibility. Farmers
realized that under some conditions, they could save money
by processing their soybeans directly on the farm, rather than
selling their beans to crushers for oil extraction, then buying

back the defatted meal for feed. The idea of using LECs to
produce low-cost, nutritious soy-and-grain blended foods
for people in Third World countries originated in the mid1960s. Early pioneering studies in using LECs to make fullfat soy flour were done by Dr. Gus Mustakas and coworkers
at the USDA Northern Regional Research Center at Peoria,
Illinois, in 1964 and 1966. In 1969 the Triple “F” Company
in Des Moines, Iowa, produced and sold the first LEC
called InstaPro; several hundred had been sold by 1981. At
about the same time, the Brady Crop Cooker was developed
specifically for cooking soybeans by the Koehring Company
in Appleton, Wisconsin. By the early 1970s the USDA
had decided to encourage food-deficient countries to move
toward local processing of cereals and legumes as a means of
extending Title II Food for Peace blended foods in existing
and future child-feeding programs.
“Thus in 1972 the USDA started testing the Brady,
hoping to find a simple, rugged, low-cost machine that could
be used by Third World countries in producing blended foods
locally. In 1974 the USDA contracted with Colorado State
University to develop a research program and pilot plant
(containing Brady and InstaPro extruders) at the university
and to work with a number of Third World countries in
exploring the potential of the new machines and foods.
Drs. Judson Harper and Richard Jansen of Colorado State
played a key role in coordinating LEC efforts worldwide and
issuing an LEC Newsletter for the next six years. In 1976
the first LEC to produce food in the Third World started
operation in Sri Lanka near Kandy; in June of that year 55
participants attended the first international workshop and
symposium on LECs held at Colorado State University; the
second international workshop was held in 1979 in Tanzania.
Excellent proceedings from both of these conferences plus
various other technical reports have been published by the
Department of Agricultural and Chemical Engineering at
Colorado State University (Fort Collins, CO 80523 USA).
By 1979 LECs were being used or had been installed in at
least 10 Third World countries. In 1981 a big new Thriposha
plant was started in Sri Lanka.
“A variety of models and sizes of LECs are now
produced, mostly in the U.S., but all are generally grouped
into three types according to the moisture content of the
product being extrusion cooked: low moisture (less than 20
percent), intermediate moisture (20 to 28 percent) and high
moisture (greater than 28 percent). Low-moisture extrusion
systems (such as Brady and InstaPro) are the lowest cost
(typically $5,000 to $7,000 for just the extruder and a total
of $37,000 including accessories in 1979), require the
least skill for operation and maintenance, and require no
elaborate accessories such as driers and steam generators.
However, they require higher mechanical input energy,
have lower capacity (average 1000 pounds per hour), higher
maintenance costs, and less versatility in extruding products
of various shapes and with dense meatlike textures. Larger
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and more expensive higher-moisture extrusion systems
(such as those made by Wenger or Anderson IBEC) produce
one to five tons of product per hour and generally have
strengths to match the weaknesses of the low moisture LECs;
however their unit costs of product are still very low due to
high throughput. The system may come with pre- and postextrusion facilities such as a preconditioning chamber with
water and steam inputs, a proportioner mill that pregrinds
the products, steam or water jacketing on the cooker, and a
cooler-drier at the exit end. The initial investment (capital
costs) of setting up a plant, including the building in a Third
World country, to produce three tons of blended food a day
was $100,000 to $150,000 in 1979.
“One of the basic problems that still exists with LECs is
how to adapt them for use in villages. The Meals for Millions
Foundation in Santa Monica, California has developed a very
small-scale cooker that can be built from scrap auto parts for
less than $50, requires no motor, uses charcoal or electricity
as a heat source for cooking, but has a relatively low output.
This would seem to be a step in the right direction.
“In towns and villages throughout East Asia there are
presently an estimated 210,000 small shops producing
tofu and soymilk, 41,000 producing tempeh, and 7,000
making miso. Perhaps there will be someday as many LECs
introducing low-cost soyfoods to new parts of the world,
upgrading diets, and helping local people toward food selfsufficiency.”
Photos show: (1) Two men tending a working low cost
extrusion at Colorado State University. (2) Three boxes of
commercial extruded cereals from Latin America: Maisoy en
hojuelas from Bolivia, Protoleg, and Soyatole, (3) Extruded,
puffed soy/sorghum blend, each about ¼ inch in diameter
and 4 inches long. Address: Soyfoods Center, Lafayette,
California.
435. Soyfoods. 1981. Innovative soy technologies [at Food
Protein Research and Development Center, Texas A&M
University]. No. 5. p. 13. Summer.
• Summary: On 14 April 1981 the Food Protein Research
and Development Center (FPRDC) at Texas A&M
University celebrated the official opening of its new 28,000
square foot facility with a two-day industrial open house and
oilseeds conference. Dr. Edmund Lusas, the center’s director,
prepared an informative program and tour of the innovative
pilot plant. Dr. Khee Choon Rhee is assistant director and Dr.
J.T. Lawhon is pursuing new commercial applications.
A photo shows a large extrusion cooker that has been
used to make cottonseed tofu (called TAMU-curd), roasted
cottonseed nuts (TAMU-nuts), and textured vegetable
protein. It might be a new tool for making tofu from
soybeans. Address: Food Protein R&D Center, Texas A&M
Univ., Faculty Mail Box 183, College Station, TX 77483.
436. Bhatnagar, P.S.; Ram, Harihar. 1981. Soyabean

utilisation in India. Economic Times (Bombay, India). Aug.
19. p. 4.
• Summary: The soyabean is now recognized to have the
potential to bridge the gap between the national need and
availability of both protein and oil. Soyabeans were planted
on approximately 6 lakh hectares in 1981-82. The export of
“defatted soymeal” is expected to be extensive.
In the Bareilly district of Uttar Pradesh a maximum
yield of 3,742 kg/ha has been obtained on demonstration
plots organized by SPRA in 1979-80.
Commercial soy products include Nutri-Nugget, ProteinPlus, Protennoc, Shakti-Ahar, Soya Sattu, etc. Commercial
organizations have been making extrusion cooked products,
such as full-fat and defatted soy flour, using a Wenger X-25
machine.
The suggested pattern of soyabean utilisation in India
is of both the Japanese and American type. The “Japanese
pattern will help us to formulate food products which fit in
with our dietary pattern.
Contains many tables such as: 10. Average yield of
soyabean and other pulses under the same conditions (in
kg per ha): Soybean 2,960. Pigeonpea (Arhar) 1,660. Black
gram (Urd) 1,040. Cowpea 1,040. Green gram (Mung) 880.
437. Soyfoods Center; Soycrafters Assoc. of North America.
1981. Soyfoods production in America and the West
(Report). Lafayette, California. 1 p. Sept.
• Summary: Se next page. This full-page table contains
statistics for the following soyfoods and soy ingredients:
Low technology, traditional. Tofu & tofu products. Tempeh.
Soymilk & soymilk products. Soy sauce, shoyu & tamari.
Soynuts & soynut butter. Miso. Soy sprouts. Whole dry
or mature soybeans. Whole soy flour & grits, full fat.
Fermented soymilk. Fermented tofu. Fresh green soybeans.
Roasted soy flour & soy coffee. Natto, thua nao & kinema.
Yuba. Soy nuggets (Hamanatto, tou-ch’ih [Fermented black
soybeans]). Soy delis and restaurants. Secondary soyfoods
prod-distributors. Soyfoods marketer-distributors. Subtotal.
High technology, modern [soy ingredients]: Soy flour &
grits, defatted. TSP / TVP (extruded soy flour). Soy protein
concentrates. Soy protein isolates. Meat analogs (secondary
products), Soy oil.
Subtotal: High tech. Total: Low tech & high tech.
This table has 12 columns with information about
each soyfood. (1) Type of soyfood. (2-5) Number of
manufacturers: USA, Canada, Other West, Total. (6-7) Raw
soybeans used (tons / year): USA, % of total used. (8) Yield
(lbs of food from 1 lb of soybeans). USA only–(9) Tons
produced. (10) Wholesale value (million $). (11) Retail value
(million $). (12) Number of employees.
Note 1. Total retail value in USA is $998 million.
Note 2. The statistics for soy oil are incomplete.
Address: P.O. Box 234, Lafayette, California 94549. Phone:
415-283-2991.

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 183

438. Shurtleff, William; Aoyagi, Akiko. 1981. History of
overseas Adventist food companies. Soyfoods Center, P.O.
Box 234, Lafayette, CA 94549. 8 p. Oct. 7. Unpublished
typescript. Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/overseas_
adventist_food_companies.php
A comprehensive history of the subject. Contents:
Introduction: Start by Miller, rapid growth, extruders, new
soymilk, future priorities. Asia. Australia and New Zealand:
Before 1954, first soyfood in 1954, recent. Europe. Latin
America. Africa. Address: Lafayette, California. Phone: 415283-2991.
439. Boyer, Robert A. 1981. Development of meatlike
products based on spun soy protein fibers. Part II (Interview).
SoyaScan Notes. Oct. 11. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Now somewhat desperate, Boyer decided to
try a meat company anyway. He went to Swift & Co. in

Chicago, Illinois, in 1950 and they immediately liked these
ideas and bought exclusive rights to the patent from 19501954 (in 1955 they converted to nonexclusive). In 1950, the
war scarcity psychology still prevailed. American consumers
and food produces had watched in astonishment during the
war as meats became so scarce and expensive that only a
few could afford them. Thus it was easy to sell the notion
that even after the war, as world population continued to
rise, plant proteins would play an increasingly important
role in diets throughout the world. Boyer worked with Swift
for five years, but in considerable secrecy. Swift told him
that if their Livestock Relations Department found out that
Swift was doing research on meat analogs, “all hell would
break loose.” Eventually Swift made and test marketed
new soy protein products. However in 1952-53 livestock
producers in America were in such bad shape economically
that they marched on Washington, DC, demanding a better
price for their products. Swift, fearing the possibility that
the media might get word of their new project and come out
with headlines reading “Swift Making Synthetic Meats from
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Soy Protein,” decided to shut down the project. None of the
products was ever marketed commercially.
In 1951-52 Unilever bought a license from Boyer for
spun protein isolate production throughout the rest of the
world. Boyer went to England and worked with Unilever
in their peanut protein isolate plant and research labs near
Liverpool. Here, for the first time, his process was used in
the making of sausages containing fibers of peanut protein
isolate.
In 1956 Boyer returned to America and went
immediately to Worthington, who had now been thinking
about taking a license on Boyer’s spinning patent for seven
years. The first food-grade soy protein isolates were just
becoming available, so the company bought the patent rights
for the health food industry and asked Boyer to work with
them as a consultant. Worthington eventually did more with
Boyer’s discovery than any company in America.
After Worthington purchased Boyer’s license (for the
health food trade), other large food companies followed suit:
Ralston Purina, General Mills, and Nabisco. General Foods
developed their own related process. In 1962 Boyer joined
the research staff of Ralston Purina as a Protein Scientist; he
worked there until his retirement in 1971, at which time he
became a Protein Consultant for Miles/Worthington.
After General Mills took a license on Boyer’s product,
they built a commercial-sized fiber spinning plant at Cedar
Rapids, Iowa, and developed their Bontrae line which
featured Bac-O’s, a spun fiber analog resembling cooked
bacon bits and launched in 1965. The venture was impressive
in scope and the product was a real sensation, the biggest
thing that had happened to Boyer’s idea to date. (The product
is now made with extruded soy flour.) The whole venture
had a profound effect on the thinking of other large food
producing companies concerning soy protein foods. Boyer
was now spending 50% of his time with Worthington and
25% each with General Mills and Ralston.
Boyer’s years of research eventually began to pay off
in terms of handsome royalties from his patents, of which
he now had more than thirty, some shared with Ford. These
lasted until the patent expired in 1971. Now any company
can use the protein spinning process without having to buy
a license or pay fees. In 1981 the main American companies
using spun protein fibers in foods were Worthington
Foods, Dawson Mills in Minnesota (which bought General
Mills’ equipment), Loma Linda Foods in California, and
Ralston Purina. In Europe there are two companies in the
Netherlands, one in Denmark (Nutana), and one in Belgium
using food-grade spun protein fibers. In Japan, Nisshin Oil
Mills Ltd. built the first plant to spin edible soy protein fibers
in 1968. In 1976 Fuji Purina Protein Ltd., a subsidiary of Fuji
Oil Co. and Ralston Purina, introduced Fujipur SP-90 spun
soy protein fibers.
Most manufacturers of meat analogs in the U.S. agree
that the general market has been disappointing, but that the

idea is simply ahead of its time, which will inevitably come
as meat prices continue their rapid rise. The vegetarian
or “motivated” market (and especially the Seventh-day
Adventist sector) showed a steady increase each year. No
sales figures are available on the total market size.
When asked in 1980 how he liked the newest
generation of meat analogs, Boyer replied that he found
the quality disappointing, since the producers have to make
compromises in equipment and processing to keep costs
down. A researcher can get much better textures and flavors
in his lab working by hand. Another problem is the subtle
beany flavors that result from isolates and from typical
defatted soy meal rather than specially defatted soy meal
that can be made to contain almost no beany flavor. Boyer
eats store-bought meat analogs (including bacon bits) from
time to time but not as a regular part of his diet. He prefers
Worthington products to Loma Linda. He likes meat, too,
and also uses tofu quite a bit.
How about the future? Harkening back to the years of
his work with Ford, Boyer said in 1981, “We’re at the Model
T stage right now with analogs. I’m impatient to get to the
Lincoln Continental stage.” He feels that the products still
have a very bright future, and that when the price of meats
rises to 10 or 20% above those of the analogs, sales will start
a period of steady growth. Address: 632 Edgewater Dr., Apt.
731, Dunedin, Florida 33528. Phone: 813-734-2415.
440. Shurtleff, William; Aoyagi, Akiko. 1981. History of
major U.S. soya research centers. Soyfoods Center, P.O.
Box 234, Lafayette, CA 94549. 24 p. Oct. 12. Unpublished
typescript. Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction. University of Illinois and INTSOY:
Home Economics Department’s work (in the 1930’s, 19401961, and 1974-1981), Food Science Department (19551981), International Soybean Program (INTSOY) founded
July 1973, large number of talented faculty made the Univ.
of Illinois one of the world’s top soy research centers. Iowa
State University. Cornell University: First work with soy
1883, first soyfoods work in 1927 (soymilk thesis by Y.T.
Chiu), one of leading centers of U.S. soyfoods research
during World War II (see chapter on Clive and Jeanette
McCay), rebirth of interest in soyfoods in late 1950’s, 1960
paper on tempeh, soymilk work 1963-1980, other soyfoods
studied, arrival of Dr. Van Veen in 1962 (had studied tempeh
since 1932, had lived in Indonesia, and had a lifelong interest
in tempeh), renewed program of soybean development
and production initiated in New York state in 1964. USDA
Northern Regional Research Center (NRRC): Originated
with 1929 USDA soybean lab in Ohio, 1936 soybean lab
in Urbana, IL, transferred to Peoria, IL, 1942, expanded
research on food uses of soybeans and soy oil, fermentation
division headed by Langlykke, work on soy sauce, life
of Dr. A.K. Smith, at NRRC from 1942-1964, arrival of
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Drs. Watanabe and Shibasaki, Smith one of first American
researchers to realize the potential of tofu, work with
miso, 1960 arrival of respected Indonesian microbiologist
Ko Swan Djien, work on tempeh, NRRC hosted 2 of
first major conferences on soy protein foods in 1961 and
1966, sponsorship of overseas contract work, expansion of
research in 1960’s, soy flour extrusion, Rackis’ work with
oligosaccharides (flatulence-causing factor in soybeans),
life of Dr. C.W. Hesseltine, 1962 arrival of Dr. H.L. Wang
at fermentation lab, Mustakas’ studies on soymilk, NRRC’s
interest in soyfoods steadily growing, legitimizes soyfoods
to people in U.S. and around the world. INTSOY: Founding,
5 basic objectives, main accomplishments with soybeans,
main accomplishments with soyfoods. Address: Lafayette,
California. Phone: 415-283-2991.
441. Smith, Oak B. 1981. Re: Research–Wenger’s
accomplishments in the past 26 years. Letter to Joe Wenger,
Lou Wenger, Don Wenger and Lavon Wenger at Wenger
International Inc., Nov. 27. 8 p. Typed, on letterhead.
• Summary: I think we are observing an important
development–”a technological revolution in food processing
which may be the best and perhaps the only economic
answer to the food and feed needs of the world which will
see its population jump from four billion souls today to 7
billion by the year 2000.”
“Extrusion cooking, of course, is but one small link in
that food processing chain. I think, however, that we need
to look at our own contributions towards solutions of major
food problems, and hope that our past accomplishments will
help point us towards equally important achievements in the
future. What are those Wenger accomplishments in the past
26 years? [i.e., since 1957].
“1. We saw and understood the opportunity that
extrusion cooking could give us as a company.
“2. We developed the first commercially available
extrusion cooker, and it was all Wenger–we followed nobody
else, copied no one, we learned to control our own (often
irascible) machine.
“3. We learned how to apply moisture uniformly and
how to develop temperatures with screws, with steamlocks,
and with final dies.
“4. We learned the advantages of preconditioning with
steam.
“5. We learned what gelatinization of starches and cereal
flours was, and developed our own method of gelatinizing.
We defined gelatization, and we explained our method of
gelatizing fully and quickly to the industries of pet foods,
breakfast cereals, snacks, starches, and industrial processing
industries. We publicized the first article written about
extrusion cooking and related that to pet foods, and we made
this known around the world.
“6. We learned about the toxic constituents in oilseed
and pulse proteins, and studied the methods by which heat

labile growth inhibitors can be controlled in soybeans, in
glandless cottonseeds, and in field beans and peas.
“7. We defined growth inhibitors, and proposed to
the feed and food industries the possibilities of extrusion
cooking of full fat soybeans.”
“9. We explained the process for the extrusion cooking
of full fat soybeans for control of growth inhibitors to
U.S.D.A., and we were told be U.S.D.A. that our methods
would never work in control of growth inhibitors in soy
which (they said) needed to be cooked for 30 minutes at 220
degrees F. to control the growth inhibitors. U.S.D.A. did
subsequently back down, but only after we had shown them
the Purdue [Indiana] work.
“10. We explained to UNICEF the dual capability
of controlling the growth inhibitors in soybeans, while
simultaneously gelatinizing cereal flours, thus producing
the first extrusion cooked, cereal based, protein enriched,
mixed and fortified foods for children. We demonstrated that
capability to UNICEF and (later) to U.S.D.A.”
“11. We developed a good and simple method of
dehulling soybeans.
“12. We developed a method of adding intermediate
heads, screws, and steamlocks to provide additional dwell
time in the extruder.
“13. We demonstrated to U.S.D.A. the first cooking
of defatted soy proteins, thus producing the first chewy,
meat-like substance now called textured soy protein meat
extenders. We, thereafter, demonstrated this capability to
ADM, Swift, and to Ralston Purina and to others who have
become the major producers of textured soy proteins around
the world.
“14. We developed a secondary cooling and forming
extruder, which in turn brought us into the production of
third generation snacks, breakfast cereal flakes, and textured
soy meat analogs.
“15. We demonstrated to the world our ability to make
second generation snacks at unheard of capacities, and with a
versatility which no competitor could approach.”
“21. We studied and mastered our ability to process
foods at the maximum capacity per hour to a preselected
degree of cook of any extrusion cooker manufacturer in
the world. We did so with much less electrical energy and
much less steam per ton of product. The economics of these
achievements are probably the largest single reason why
people buy Wenger equipment today, to the exclusion of
others.
“22. We developed, perfected, and patented Uni-Tex,
a product which is more like the structure, appearance, and
mouthfeel of meat than any man-made product in the world.
We have not done as well commercially with this product
as it merits, but that is only because of inability to locate
good meat-like flavors which will stand the temperatures of
extrusion. We will find such flavors, and we will also apply
flavors externally (which could not be used in soups or
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stews), but which could be used in casserole dishes, curries,
ethnic foods, etc.
“23. We developed our first small machine in 1962, and
managed to persuade the major food companies of the world
to install the X-25 (and more recently the X-20) as a research
and development machine in this country and abroad.”
“25. We have greatly improved our ability to produce,
shape and continuously cook, shape and dry third generation
snacks. This represents one of the best potentials for future
business for us, in my opinion.
“27. We have mastered the processing arts of making dry
expanded pet foods, soft moist, and semi-moist pet foods and
fish foods. We have maintained our dominant position in pet
foods, while developing dominant postures in the production
of snacks, textured soy, breakfast cereals, instantized soups,
and cereals processed for industrial purposes.” Address:
[Chairman, Wenger International, Inc., 2400 Pershing Rd.,
Kansas City, Missouri]. Phone: (816) 221-5084.
442. Soyfoods Center; Soycrafters Assn. of North America.
1981. Per capita use of soyfoods grows to nearly 9 lbs. in
U.S. Vegetarian Times No. 52. Dec. p. 6.
• Summary: Based on a Sept. 1981 news release copyrighted
by the Soyfoods Center and the Soycrafters Assoc. of North
America, this summary of a market study gives for each
major soyfood product the number of manufacturers in
the USA, Canada, and worldwide. The tons/year of raw
soybeans used. And (in the USA only) the tons of food
produced, wholesale value, retail value, and number of
employees.
In the USA, the number of manufacturers, tons of
product produced, and retail value in million dollars are
as follows for low technology, traditional: Tofu and tofu
products (154, 22,700, $50.4), tempeh (32, 494, $1.78),
soymilk and soymilk products (14, 148,000, $118.0), soy
sauce, shoyu & tamari (15, 54,837, $203.0), soynuts and
soynut butter (12, 2,750, $4.6), miso (10, 2,000, $4.8), soy
sprouts (5, 360, $0.25), etc. Subtotals for low-tech (284
manufacturers, 231,305 tons produced, $392.25 retail value).
For high-technology, modern: Soy flour & grits, defatted
(12, 400,000, $190.4), textured, extruded soy flour (TSP/
TVP) (2, 200,000, $179.2), soy protein concentrates (3,
45,000, $56.7), soy protein isolates (3, 45,000, $126.0),
meat analogs (secondary products) (6, 20,000, $55,000).
Subtotals for high-tech (26 manufacturers, 710,000 tons
produced, $615.6 retail value). Total low and high tech:
310 manufacturers, 941,305 tons produced, and $1,007.85
million dollars.
The news release reads: “Americans are consuming an
average of nearly nine pounds of foods made from soybeans
per year, according to the Soycrafters Association of North
America and the Soyfoods Center. The largest growth is
occurring in the consumption of tofu (or beancurd) and
tempeh (fermented patties).

“Traditional soyfoods, which include tofu, tempeh,
soymilk, miso, soy sprouts, soynuts and soy sauce, account
for $390.7 million in annual retail sales. High technology,
modern soy protein foods, which include soy flour and grits,
soy protein isolates and concentrates, extruded soy flour and
meat analogs, account for $615.6 million in annual sales.
This amounts to nearly $1 billion worth of soy products
consumed by Americans per year.
“Per capita consumption of the low technology foods
is now at 2.13 lbs. per year, while consumption of the high
technology foods, which are generally used as ingredients
in other products, is now at 6.45 lbs. These figures represent
a steady growth in consumption of the large soybean crop
produced annually; the greatest part of the crop goes to feed
livestock. In 1980, for example, only 2.1% of the 60 million
ton crop was used in America for food, which is believed to
be the highest percentage ever; 57% of that crop, however,
was exported.
“The director of the Soycrafters Association, Richard
Leviton, and William Shurtleff of the Soyfoods Center have
forecast the following trends for soyfoods use in the United
States over the next five years:
“A steady growth in the use of tofu and tempeh by nonvegetarians.
“Growth in the use of convenient, prepared foods made
from soyfoods.
“The Big Tempeh Boom” an upsurge in the use of
fermented soy patties.
“Large corporations will start marketing secondary
soyfoods (such as dips and dressings) via national
advertising.
Also published in New Age (Jan. 1982, p. 17) under the
title “Tofu Takes Over.”
443. Dronne, Yves. 1981. Le problème mondial du soja [The
problem of soybean worldwide]. Paris: Institute National de
la Recherche Agronomique. [Fre]*
• Summary: Gives details on Japanese consumption of
industrially processed plant proteins (tons/year of defatted
soybean meal equivalent): Unfermented: Tofu 84,200, Driedfrozen tofu 22,400, Other products. including texturized
soy protein 87,800. Fermented: Soy sauce 173,000, miso
157,400, natto 55,200. Total: 580,000
Concerning Japanese consumption of new “purified”
protein in tons/year. In 1971/1977 total consumption was
27,300/44,000. Of this the amount made from soybeans was
15,900/17,000 and the amount made from wheat gluten was
11,400/27,000. As for the texture, the amount sold in the
form of a powder was 17,400/19,600 and the amount sold in
textured form was 9,600/24,400.
In 1977, of powdered products, the amount from
soybeans was 9,500 (6,000 isolates and 3,500 concentrates)
and from gluten 10,100. Of the textured products, the amount
from soybeans was 7,500 (6,000 dry extruded, 1,500 moist,

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 187
and no paste), whereas the amount from gluten was 16,900
(200 dry extruded, 12,000 moist, and 4,700 paste). Address:
Paris, France.
444. Extrusion-cooking of food. 1981. Gothenburg, Sweden:
SIK–Svenska Livsmedelsinstitutet. 58 p. Illust. 30 cm. SIK
Rapport, No. 492. *
• Summary: Based on: Seminar held at SIK, the Swedish
Food Institute, Gothenburg, Sweden, January 21, 1981.
445. Altschul, Aaron; Schertz, Lyle P. 1981. Protein food
models. In: A.M. Altschul and H.L. Wilcke, eds. 1981. New
Protein Foods. Vol. 4. Animal Protein Supplies, Part B. New
York: Academic Press. xix + 378 p. See p. 335-63. Chap.
XII. [52* ref]
• Summary: Contents: Introduction. Nutrition framework:
Joint outcomes from food consumption (nutrition and
pleasure), schematic diagram (income, consumption, and
nutrition). Food concepts: Application to regions I and II:
Introduction, solutions within the prevailing food culture,
solutions outside the prevailing food culture. Food concepts:
Application to regions III, IV, and V. General properties
of technological solutions in matters relating to food and
nutrition. Comment. References.
“Over 400,000 preschool children [in Sri Lanka] receive
Thriposha, a fortified food based on corn and soybeans made
from locally produced grains that is processed in Colombo,
Sri Lanka. A factory in Chihuahua, Mexico produced (in
1980) 300 tons/month of soy bean flour added as a protein
fortificant to corn flour for tortillas. Additional flour is sold in
commercial markets as an inexpensive substitute for eggs in
baked goods and as an extender for fluid cow’s milk. Another
factory in Chihuahua is producing soy-fortified tortilla flour,
and corn-soy and oat-soy beverage base products.” (p. 351).
Address: 1. Dep. of Community and Family Medicine,
Georgetown Univ., School of Medicine, Washington,
DC 20007; 2. Economics & Statistics Service, USDA,
Washington, DC 20250.
446. Altschul, Aaron M. 1981. Plant proteins, the North
American experience. In: D.W. Stanley, E.D. Murray, and
D.H. Lees, eds. 1981. Utilization of Protein Resources.
Westport, CT: Food & Nutrition Press, Inc. 403 p. See p.
349-61. Chap. 18. [14 ref]
• Summary: Contents: Introduction. Unidirectional
developments: Nutritional equivalence, the social value of
soy (or vegetable protein), regulation, types of application,
distribution of capacity, growth in technology. Cyclical
aspects of sales. Relation to food supply. References.
Fig. 18.1 shows consumption (in millions of pounds) of
soy flour (incl. extrusion textured soy flour) in the USA from
Jan. 1973 to Jan. 1978. The peaks of soy flour consumption
correspond roughly with peaks in meat prices. They were
reached in Jan. 1974 (170 million lb; ground beef cost

$106.8) and about June 1977 (200 million lb).
Table 18.6 gives estimated production of soy flour, soy
protein concentrate, and soy protein isolate in 1967, 1970,
and 1976, with projections to 1985 (based on 1 lb of 50%
protein yielding 0.07 lb concentrate and 0.35 lb isolate).
From 1967 to 1976 soy flour (incl. grits and textured flour)
grew to 378 million lb from 246 million. Concentrate grew
to 73 million lb from 20 million. Isolates grew to 50 million
lb from 22 million. Address: Georgetown Univ. School of
Medicine, Washington, DC.
447. Chauvin, J.V. 1981. Desarrollo experimental de un
proceso combinado de extrusión e hidrólisis enzimática para
la elaboración de un suplemento alimenticio a base de arroz
y soya [Experimental development of a process combining
extrusion and enzymatic hydrolysis for the manufacture of
a food supplement based on rice and soya]. MSc thesis in
Food Science, Centro de Estudios Superiores en Nutrición y
Ciencias de Alimentos (CESNA), Universidad de San Carlos
de Guatemala, Facultad de Ciencias Químicas y Farmacia/
INCAP, Guatemala. 56 p. [Spa]*
Address: Guatemala.
448. Forster, Dorothy H. 1981. Cooking with Tvp: Exciting,
nutritious and economic dishes using textured soya protein.
Wellingborough, Northamptonshire, England: Thorsons
Publishers Ltd. 96 p. Recipe index. 18 cm.
• Summary: Contents: Introduction. 1. Soups. 2. Sea food
favorites [vegetarian, with dulse often used as a seasoning].
3. Main meals with mince. 4. Main meals with chiplets.
5. Main meals with chunks. 6. Main meals with slices (or
chunks). 7. Some dishes with soya grits.
Tvp is made from de-fatted soya flour which is extruded
through a die, under pressure, to make the different sizes of
particles. “There are several varieties and we suggest you
experiment until you find the type you are happy with...
When reconstituted, Tvp can absorb twice its own weight in
liquid. Thus 150g (5 oz) will be equal 450g (1 lb) of meat,
when soaked.”
Soya grits (with 2 recipes) and soya milk are also
discussed. “There are several makes of soya milk on the
market in either liquid or powder form as a useful alternative
to milk.” Miso is mentioned as a seasoning for TVP.
Suppliers of Tvp in the UK are: Lotus Foods Ltd. in
London (formed by the author, Dorothy Foster), Direct
Foods Limited in Petersfield, Hampshire (Proto-veg Tvp),
Itona Products Ltd. in Wigan, Lancs., Life and Health Foods
in Norwich, and Marigold Health Foods Ltd. in London
(Vitpro Tvp). Address: England.
449. Harper, Judson M. 1981. Extrusion of foods. 2 vols.
Boca Raton, Florida: CRC Press. Vol. 1, 212 p. Vol. 2, 174 p.
Illust. Index. 26 cm. [300+ ref]
• Summary: Contents: Vol. I. 1. Food extrusion. 2. The
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Chemical Engineering, Colorado State Univ., Fort
Collins, Colorado.

food extruder. 3. Dough rheology. 4. Extrusion models.
5. Residence time distribution and strain. 6. Extrusion
measurements and experimentation. 7. Extrusion equipment.
8. Extrusion operations. Appendix 1. Symbols and Greek
letters. Appendix 2. Conversion factors. Appendix 3.
Properties of water.
Vol. II. 9. Colors, flavors, and additives. 10. Macaroni
extrusion. 11. Extrusion of starches and starchy materials.
12. Starch-based extruded foods. 13. Textured plant proteins.
14. Nutritious high protein foods. Appendix 1. Symbols and
Greek letters. Appendix 2. Conversion factors. Appendix
3. Properties of water. Address: Prof., Agricultural and

450. Lugay, J.C.; Kim, M.K. 1981. Freeze
alignment: A novel method for protein texturization.
In: D.W. Stanley, E.D. Murray, and D.H. Lees, eds.
1981. Utilization of Protein Resources. Westport,
CT: Food & Nutrition Press, Inc. 403 p. See p. 17787. Chap. 8. [7 ref]
• Summary: “The two most common methods for
protein texturization are spinning and extrusion.
A new texturization process is described here
involving freezing a protein dispersion to generate
fibrosity, followed by removal of water by freeze
drying to maintain the integrity of the frozen
structure and heat-setting the protein to stabilize the
structure. The use of the freezing method to produce
textured protein is not new. It is a tradition practiced
in Japan in the preparation of Kori-tofu... This
product, however, is spongy rather than fibrous and,
therefore, does not resemble meat...
“Freeze-aligned soy milk: To prepare a texturized
soy protein product having highly oriented,
well-defined fibers, a soy milk (having a protein
concentration of 2-25%) is used as a protein
source.” The pH of the soymilk is adjusted to 7.5
using 2N sodium hydroxide and an antioxidant
is added to the soymilk at a level equivalent to
0.02% of the fat content. The soymilk is “then
placed in an aluminum pan to a depth of about 1
in. The pan is placed on a block of dry ice (-76ºC)
which extends across the entire bottom surface of
the pan. Unidirectional ice crystals, substantially
perpendicular to the bottom of the pan, are
generated. The mass is completely frozen in about
30 min. The mass is then freeze-dried immediately
to prevent rearrangement of the ice crystal
structure. After freeze-drying, the fibrous structure
is stabilized by heat treating with moist heat at 15
pounds per square inch gauge for about 10 min. The
heat-set fibrous mass is then rehydrated by soaking
in water for about 20 min to yield a product having
discrete long, soft and chewy fibers or sheets.”
A number of very interesting photographs and
photomicrographs show the product at various stages in
its preparation. Address: General Foods Corp., Technical
Center, 250 North St., White Palins, New York 10625.
451. Pugi, K. 1981. Novel proteins, the North American
experience. In: D.W. Stanley, E.D. Murray, and D.H. Lees,
eds. 1981. Utilization of Protein Resources. Westport, CT:
Food & Nutrition Press, Inc. 403 p. See p. 289-302. Chap.
15. [8 ref]
• Summary: Table 15.4 shows the relative cost in dollars per
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pound of utilizable protein from various sources in 1974.
The least expensive source was cottonseed flour ($0.42/
lb), followed by soy concentrate ($0.49), low-fat soy flour
($0.55), soy isolate ($0.75), and extruded soy ($1.87).
Table 15.5 shows the quantity and value of protein
additive usage for human diets from 1970 to 1975. In 1975
dairy whey had the largest quantity shipped (495 million lb),
followed by soy flour and grits (160), then casein (caseinates;
120). Most of the whey (87%) and the casein/caseinate
(81%) is used in imitation dairy products. The quantity of
soy-based products shipped in millions of pounds grew as
follows during this period: Soy flour rose from 140 million lb
in 1970 to 160 million lb in 1975. Soy concentrate rose from
30 to 35, soy isolate from 35 to 45, textured soy products
from 20 to 30.
Table 15.6 shows the protein additive usage by food
product category in 1975. For soy flour, 41% was used
in baked goods, 24% in meat, and 13% in dry cereal for
adults. For soy protein concentrate, 46% was used in meat
products, 17% in dry cereals for infants, and 9% in baked
goods. For soy protein isolate, 49% was used in meats,
24.4% in imitation dairy products, and 6.7% in baked goods.
For textured soy protein products, 73% was used in meat
products and 27% in other uses. The source of much of this
information was a 1975 report by William C. Hale of Arthur
D. Little, Inc. titled “Impact of Technology on the Food
Supply” (50 p.). Address: Du Pont Canada Incorporated, P.O.
Box 5000, Kingston, Ontario K7L 5A5, Canada.
452. Wenger. 1981? Wenger (Portfolio). Sabetha, Kansas. 8
inserts. Undated. 28 cm.
• Summary: Inserts: (1) Single sided black and silver solor
sheet. (2) Wenger batch mixers. Wenger pelleting systems
& extrusion cooking systems. 4 pages. (3) Wenger X-20
extrusion cooker. Front and back. Incl. X-20LBM, X-25,
X-155, X-175, X-200.
(4) Wenger’s X-25CF (4 pages). (5) Wenger X-200
Continuous extrusion cooker (4 panels). (6) Series II Dryers
(4 p.). Wenger Power Alcohol Production (4 p.). (7) The pilot
plant (where potential customers can test their ideas). (8)
Color photo of Wenger extrusion cooked snacks, breakfast
cereals, textured soy protein & croutons (many different
shapes). Address: Plant and general offices–Sabetha, Kansas
66534. Industrial sales–Kansas city, Missouri 64112. Phone:
913-284-2133.
453. Boismenue, Clyde. 1982. Textured soy protein products
in America today (Interview). SoyaScan Notes. Jan. 26.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The biggest present outlet for TVP (more
precisely textured soy flour or TSF) is in the pet food
industry, and some is used in the U.S. school lunch program.
Occasionally a foreign country, such as Poland or the USSR,
will buy some to extend meats.

The Briggs Amendment is a California state amendment
of about 1975; it regulates the labeling of meat products
containing soy. If you add soy to hamburger you must label it
“imitation hamburger,” and even restaurants and institutions
must state the names on the menu or, if there is no menu, in
a sign on the wall, if the extender is bread crumbs. But the
health inspectors overlook a lot of violations, as in small
restaurants. Companies are not even allowed to use fanciful
names such as “Superburger.” Because of all this, customers
in California have stopped using soy in droves and brought
sales to a crashing halt. Clyde thinks there may be a similar
law in New York; he does not know how many other states
have such restrictive laws.
Nationwide, imitation cheese must have the word
“imitation” as the largest word on the box; it looks absurd.
A company that wants to make TSF must buy a number
of large extruders. Each one makes 3,000 to 5,000 lb/hour,
and most companies own 3 to 5. Every one of the major
manufacturers for TSF or textured soy protein products is
losing money. Prices are terribly low and the industry is
operated at an estimated 10% of capacity in 1981.
ADM’s TVP is the most dense, but it gets too soft on
cooking. Textured concentrates are too hard, and are like
gristle or rubber in the finished product; they have less flavor
but cause less flatulence. Textured isolates are too expensive,
costing more than the meat they are intended to replace. All
companies are desperate for a breakthrough.
ADM has never spent much money on developing
imitation beef, ham, or chicken. Yet it the company has
developed meatless entrees to increase profit margins.
Uncle Archie’s line of meatless entrees included Pepper
Steak (the first one developed), Chicken Almadine, Sweet
and Sour Pork, and Hearty Stew. ADM wanted to move
from TVP extender to meatless entrees about 2 years ago.
Like everybody, they rushed to GNC (General Nutrition
Corp.), which reformulated the pepper steak by removing
the mushrooms. It didn’t sell well before or after the
reformulation, so ADM tried to market it themselves under
the Uncle Archie’s brand. From the start, they appealed to
the Safeway mentality, using lots of artificial ingredients.
The product now tastes good but it looks like they will flop
anyway.
Worthington and Loma Linda are also having big,
indeed disastrous, problems. All the TSP (textured soy
protein) products are dying on the vine. Central Soya can’t
sell textured concentrates. Loma Linda plans to try to
duplicate the success of Sanitarium Food Co. [Australia]
with breakfast cereals. Some health food stores have carried
Loma Linda products, but natural food stores object to all
the additives. And now even some Seventh-day Adventists
are starting to be critical for the same reason. None of the
natural- or health food stores will carry Clyde’s TVP because
it contains so much artificial stuff.
Nabisco is no longer in the business, and Central
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Soya has discontinued the line of material they bought
from General Mills. Cargill and Lauhoff are now in quite a
precarious position. Cargill makes a good line of soy flours,
but they also have a line of textured protein products that
they have never been able to position correctly; they are
operating at about 10% of capacity. Cargill got in early then
in 1976 spent several million dollars more upgrading their
plant so it is one of the nicest in the industry. A man with the
inside scoop on Cargill is ADM’s manager in the western
region, Bill Potter, phone 213-833-1389. He was Cargill’s
sales manager and now lives in Los Angeles.
The three people and companies that hold all the process
patents and pooled them were Nabisco, Swift & Co. and
ADM; that jump-started this industry. All three had a slightly
different process, so they cross licensed to get the TVP
process going. Lynn Adolphson of ADM is the best man in
the USA to ask about his; he really knows the industry.
General Mills was one company that really went into
TSP in a big way. They had a line of flavored products that
has never been duplicated since–all the TVP items that were
used as meat extenders, including the Bontrae line which
were very fancy products. They introduced spun isolates in a
really big way in both the bacon bits type products and their
whole line of frozen meat analogs. One day they shut down
the whole operation without any warning. They sold the
frozen line to Dawson Mills, and sold the Bontrae process to
Central Soya, both of whom have shut down these products
in the last 18 months or so. Dawson Mills got completely
out of the ISP business, but may still have a weak line of
textured products. People keep hoping the market will
materialize, but it never happens, so eventually they have to
get out to cut their losses.
Three companies went out in the first washout: General
Mills, Swift & Co., and finally the Marschall Division
of Miles Laboratories. A division of National Can called
National Protein Products or something like that made a
compressed soy grit very similar to that made by Nabisco.
We’re now heading for a second washout. Lauhoff is
weak but has a little niche in the pet food industry. With
the market collapsing and export sales bleak, everyone is
going hook and tong after the pet food industry. Lauhoff was
just bought by Bunge. Worthington is probably in a pretty
precarious position. They have huge capacity with a market
of 2-10% of capacity.
Lauhoff and Cargill will probably be the next ones out.
Dawson Mills is sort of dragging along at the rear, a little
weak. Clyde is not sure if they still sell textured products.
They banked an awful lot on textured soy concentrate. They
still have a few fairly large customers–such as SAGA Food
Services. All three companies need big volume to run their
machines economically.
ADM is definitely in the strongest, premier position
among the makers of new soy protein products. ADM has
strength across the board–not just in pet foods. They are the

only company with a truly complete line of products and a
decent line of flavored products. ADM is way out in front
with the edible soy products because of better texture and
flavor. Cargill, Dawson Mills, and Central Soya have sort of
a nondescript product–not outstanding and not positioned
well. They are losing money.
Central Soya is having problems with its textured
soy protein concentrate. Staley is a dogged competitor.
They have concentrated on a few items which they sell
inexpensively; they do a good job with those, but they have
no flavored products. Farmland (Far-Mar-Co) is also a
dogged competitor. They have a line of flavored TSF that has
never gone any where.
Each strong manufacturer has at least one pet food
account from which they draw their financial life. All the
companies are losing money on their pet food TSF but they
have to have it to keep their overhead spread thin enough
to make money on anything else. So the competition in the
edible soy products industry is brutal.
What killed them all was Wenger Manufacturing Co. In
the early days the pet food makers were happy to get TSF
at 60 cents/pound, which was much cheaper than beef. But
soybean meal was 6 cents/pound. So pet food makers started
to buy a lot–dozens of carloads. Then Wenger shows up
and says, “Why not buy an extruder, buy soybean meal for
6 cents/pound, and make your own TSF?” This forced TSF
processors to drastically lower rates to cost of meal plus a
fixed processing charge. That still allowed the processors to
work off a lot of scrap. Some bought Wenger extruders. That
was the end of profits in the pet food industry.
Dwayne Andreas took an early liking to TVP. Dwayne
is a very homey person, a Quaker [sic, Mennonite] in the
true sense. He developed and made a flaked breakfast cereal
out of TVP; it contained 100% of the RDA for everything
and you just poured milk on it–not a hot cereal. Or it could
be used as a tuna extender. But in about 1972 the cereal
makers rejected it; they thought it was too concentrated. That
was one of the first times ADM got burned–a sort of TVP
tragicomedy. Bob Sullenberger is another key man and good
source of information. Address: Basic Foods Co., 1211 E.
Olympic Blvd. #204, Los Angeles, California 90021. Phone:
213-623-6686.
454. Hittle, Carl N. 1982. Re: Soya Production and Research
Association (SPRA) in India. Letter to William Shurtleff
at Soyfoods Center, Feb. 15. 1 p. Typed, with signature on
letterhead.
• Summary: “Al Nelson indicates that SPRA started in the
fall of 1971 and products were being made before the end of
1972. The initial processing equipment (Wenger Extruder,
etc.) were donated by Mr. Wenger, since he (Mr. Wenger)
and Mr. Nave (Bob Nave’s father) were old friends. G.B.
Pant University of Agriculture and Technology bought
25% interest in SPRA.” Address: Prof. of International
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Agriculture, 1102 S. Goodwin Ave., Univ. of Illinois,
Urbana, IL 61801.
455. Bhatnagar, Prem Swaroop; Ram, Harihar. 1982.
[Soybeans in] India. INTSOY Series No. 22. p. 143-48. J.B.
Sinclair and J.A. Jackobs, eds. Soybean Seed Quality and
Stand Establishment (College of Agric., Univ. of Illinois at
Urbana-Champaign). [10 ref]
• Summary: Contents: Introduction. Soybean research.
Varietal improvement. Production technology. Plant
protection. Soybean development. Food uses and utilization
pattern. Feed uses of soybean in livestock and poultry
industry. Acknowledgment.
“The crop (mainly black-seeded) has long been grown
in India in the northern hills and other scattered pockets
under various names, such as Bhatmas, Kalitur, and Bhat...
Mahatma Gandhi advocated the popularization of soybeans
among the masses... They produce roughly 2.5 times greater
yield than other pulse crops and have about double the
quantity of protein...
“Encouraged by the promising results of systematic
studies at Pantnagar and Jabalpur in 1963 using soybean
cultivars from the U.S.A., in 1967 the Indian Council
of Agricultural Research launched an interdisciplinary,
multilocational, coordinated research project on soybeans.
The headquarters of the All-Indian Coordinated Research
Project on Soybeans, at Pantnagar, initially had three main
centers and six subcenters. However, during the Fifth FiveYear Plan, the project was expanded to five main centers and
twelve subcenters to cover different agroclimatic regions
of the country. In addition, soybean research is voluntarily
conducted at various locations...
“The cultivar development program started in 1963...
With our meager beginning of about 300 ha of soybeans in
1968, the coverage in soybeans has steadily increased to
about 600,000 ha in Kharif in 1980-81...
“In India, various soybean products similar to
conventional dishes have been standardized at G.B. Pant
University of Agriculture and Technology, Pantnagar; J.
Nehru Krishi Vishwa Vidyalaya, Jabalpur; University of
Agricultural Sciences, Bangalore; CFTRI, Mysore; and other
places. Products of oriental origin as well as those similar
to western products like bread, biscuits, cake, pastry, and
soy milk have become very popular, and various kinds of
manufactured products, namely, Nutri-nuggett, Proteinplus, Protesnoc, Shakti-ahar, and Soya-stattu are available.
Commercial organizations have been making extrusion
products, using the Wenger X-25 Extrusion Cooker and
full-fat and defatted soy flour. A considerable quantity of
soybeans is being solvent-extracted; the cake is exported
for animal feed, and the oil is used for hydrogenated fat
production.
“The pattern of soybean utilization in India is based on
both Japanese and American types... The main problems in

expanding the area under soybeans in India are the limited
market and the uncertainty of the financial return.” Address:
1. Project Coordinator, All-India Coordinated Research
Project on Soybean (ICAR); 2. Soybean Breeder. Both:
G.B. Pant Univ. of Agriculture and Technology, Pantnagar,
Nainital, U.P., India.
456. Senanayake, E.L. 1982. Soybeans as food through the
ages. INTSOY Series No. 22. p. 3-4. J.B. Sinclair and J.A.
Jackobs, eds. Soybean Seed Quality and Stand Improvement
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “It is true that my country [Sri Lanka] goes back
2,523 years and has not suffered a great deal from famine.
But in the recent past, in 1973, ‘74, and ‘75, there was an
unprecedented drought, and I saw people eating things that
normally the people of our country do not eat.
“The soybean, which is called a miracle bean, is fairly
new to us. Prior to the Second World War, the late Mr. Walter
Moragoda, Chief Propaganda Officer in the Agriculture
Department, encouraged the growing of soybeans. But the
crop was adopted only in the village home gardens. We
owe a great debt of gratitude to the late Mr. Bill Golden,
who, with his untiring efforts, interested the Agriculture
Department and the people of Sri Lanka in the soybean. His
efforts got us into INTSOY, which has benefited us greatly.
Since 1975, through UNDP and FAO assistance, we have
had the assistance of Dr. Carl Hittle and his team, who have
developed soybeans to a great extent in this country. We
must thank UNICEF and CARE for having sponsored the
pilot factory at Gannoruwa...
“I am happy to see Mrs. Y.Y. Kim here in this hall.
[Note: She is the wife of Gai W. Kim, of UNDP, Sri Lanka].
She, in her own silent way, has been propagating the use
of soybeans at the village level... Mrs. Kim has taught
housewives to use the ordinary grinding stone to reduce
soybean seed to a powder that is edible... I think CARE, by
introducing Thriposha, has introduced an infant milk food
that I hope will catch on in the future and not only stop the
drain of our foreign exchange in importing infant milk foods
but also give our children a wholesome protein diet...
“We are experimenting with the possibility of using 10
percent soybean flour in baking our bread, which will save
a tremendous amount of money spent in foreign exchange.
Soya milk for infants is also being promoted by the new Soy
Foods Research Centre (SFRC).” Address: Minister, Ministry
of Agricultural Development and Research, Government of
Sri Lanka.
457. Morris, Charles E. 1982. Textured soy protein isolates
create new analogs, extenders. Food Engineering 54(5):7273. May. [1 ref]
• Summary: Grain Processing Corp. has developed some
exciting new product ideas for textured soy protein isolates,
including extrusion-expanded, high-protein, crunchy cheese-
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flavored snacks in shapes such as onion rings and minidonuts. “Snacks were made by blending GPC’s Pro-Fam
S-950 low-functional soy protein isolate with grain flours,
extruding the mix, frying in vegetable oil and tumbling with
a low-salt, powdered cheese flavoring.” GPC also makes
3 other types of Pro-Fam isolates: S-955 (low functional,
NSI 20 [nitrogen solubility index]), S-640 (intermediate
functional, NSI 55), and S-970 (high functional, NSI 85).
GPC is developing a textured isolate to be used as an
extender for a canned tuna product. Address: Midwest Editor.
458. Nave, Robert W. 1982. Re: History of work with
soyfoods and soybeans at SPRA in India. Letter to William
Shurtleff at Soyfoods Center, June 5. 7 p. Typed (single
spaced), with signature on letterhead.
• Summary: Gives details of his pioneering work, starting in
1968 when he was working at the Nave Technical Institute,
Shahjahanpur, UP, India. In March 1970 Nave visited Joe
Wenger and his plant in Sabetha, Kansas. He was impressed
and the Wenger company then offered to give him the
machinery (a Wenger X-25 extruder) necessary to set up
a pilot project making extruded soy flour in India. During
1970 USAID in Delhi and the G.B. Pant University joined
the proposed project. “From 1970 to late 1971 or early 1972
the project operated as NTI Soya Products. It was set up
as a Part of Nave Technical Institute. After the University
became a partner, the name was changed to Soya Production
& Research Association. The association has been set up as a
charitable company...
“SPRA produced Nutri Nugget (TVP), Protesnac (a
soya-rice spiced snack), Protein Plus (a corn-soya weaning
food), Nutriahar (a wheat-soya–fullfat [full-fat]–weaning
food) and extruded fullfat soya flour. SPRA has not produced
soymilk, tofu, etc. except on an experimental basis.”
SPRA started building a factory in March 1971 at
Bereilly. In July 1972 SPRA produced 40 tons of cornsoy weaning food for some feeding trials to be conducted
by USAID in Madras state. Nutri Nugget (TVP) was
the company’s first product; the defatted soybean meal
was originally purchased from Prag Ice & Oil Mills, and
then from General Foods of Indore (owned by the Sahara
brothers). In 1978 the company began having problems with
its factory manager (George Grundy) and with production.
Grundy and an electrical contractor, Kalim, had been
approached by the Sahara brothers to build an extruder for
them and set up a competing factory. “Grundy and Kalim
then took our machinery apart on the pretext of maintenance
and copied it, mostly at SPRA expense.”
“Nutrela is produced by Ruchi. Ruchi is the name of
one of Kailash Shahra’s daughters after whom the company
is named. The first extruder they used in this plant is the one
made by Grundy as explained above. Unfortunately and in
spite of their large media campaign their impact has been
negative. They have gone so far as to provide retailers with

new packages into which to fill the contents of the outdated
packages which did not sell. Because they have little or no
quality control, neither Meal Maker nor Nutrela sell well
in the markets where Nutri Nugget is available. Both took
the wordings used on their boxes and in their ads almost
verbatim from the Nutri Nugget boxes and ads...
“Dr. Al Nelson was the key figure in setting up the
soybean utilization lab at Pantnagar. Dr. Surjan Singh was
head of the department of Food Science and Technology and
in charge of the utilization lab. Both were key people in the
University’s roll in working with us when we were setting up
the SPRA–although it had already existed for almost a year
at NTI Soya Products.
“As far as I know, no one is extracting soy oil by
expellers. All is being extracted by solvent. In Nagpur,
someone who had been in the states for some time set up
a soy milk project which has local distribution and was a
private commercial effort...
“The government figures on soybean cultivation are
not accurate. It is less than they say–largely because certain
agricultural officers pad figures in order to make their efforts
look better. However, cultivation is on the increase and will
increase even faster when the market becomes adequately
developed to assure sale of the crop.
“Almost as long as I can remember, it has been possible
to get tofu in various foods in Chinese restaurants in India. I
assume the Chinese were making this for their own limited
use but did not try to market it outside.
“I have heard of soy flour being used in idli but think it
is very limited if at all. Defatted soy flour and soybeans just
aren’t available in most places. I have never seen defatted
soya flour on sale in retail stores anywhere. If it is now
available, it has come very recently...
“TVP is the major soy food product in India. I imagine
the total production of this is not much more than 200 tons
per month at present but that this is more restricted by ability
to produce than lack of market.
“I think the first solvent extraction of soy oil was in
about 1969 or 1970.
“When I was in India last April 1982, the milk
production at Pantnagar was closed and Sipso was not
doing well. In both cases it seemed to be more because of
management problems than anything else. The product was
good. I have no knowledge of the Jabalpur plant.
“Possibly 50% of the people in India would eat eggs,
meat, fish or poultry if they could afford them. Perhaps 20%
eat these regularly. There is a great market for soy foods in
India and it will grow at an increasingly rapid rate until India
is one of the biggest users of soy foods in the world. It is a
natural for soya foods if they are produced in a way that suits
Indian tastes and conditions.”
Attached is a 3-page news release (undated) about: (1)
Dr. Vivian Erasmus, a native of India and general manager of
SPRA in Bareilly, Uttar Pradesh, who will be in Minnesota
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from June 24 to July 13. A full-page biography is given. (2)
SPRA in India; it is an association of the Methodist Church
in India through the Nave Technical Institute (80% shares)
and the G.B. Pant University of Agriculture (20% shares).
The Methodist Church in India is affiliated to the United
Methodist Church of the U.S. “All surplus earnings of the
association are use to support charitable projects.” The
“main impact of SPRA has been in private homes through
distribution and sales of its products in retail outlets. It now
has nation-wide distribution. Its products include textured
soy protein under the name of Nutri Nugget, a soy rice snack,
a wheat soy weaning food and full-fat soy flour. Due to the
pioneering work of SPRA, soybean based foods are now well
established in India.” Address: Compatible Technology, Inc.,
7600 Harold Ave., Minneapolis, Minnesota 55427. Phone:
(612) 545-0378.
459. Stutts, J.A.; Morrill, J.L.; Dayton, A.D. 1982. Effect
of dietary extruded soybeans and type of housing on calf
performance (Abstract). J. of Dairy Science 65(Supplement
1):123 (Abst. #P92). *
• Summary: Note: This is in the Program–Seventy-seventh
Annual Meeting of the American Dairy Science Association,
The Pennsylvania State University, University Park,
Pennsylvania, June 27-30, 1982. Address: Kansas State
Univ., Manhattan, Kansas.
460. Ministry of Health–Government of Sri Lanka. CARESri Lanka. 1982. Ja-Ela Thriposha processing facility. LEC
Report No. 11. iv + 67 p. July. 28 cm. (Departments of
Agricultural and Chemical Engineering, and Food Science
and Nutrition, Colorado State Univ., Ft. Collins, CO 80523).
• Summary: In 1980 the LEC plant was moved to Ja-Ela,
near Colombo.
461. Product Name: Vegetable Jerky.
Manufacturer’s Name: Soy Power Company, Inc.
(Marketer-Distributor). Made in Los Angeles by Maple
Meadows.
Manufacturer’s Address: 2811-A Ocean Park Blvd., Santa
Monica, CA 90405.
Date of Introduction: 1982 July.
New Product–Documentation: Spot in Soyfoods. 1982.
Summer. p. 56. “Everyone Needs Soy Power.” They also
market tofu, tempeh, soymilk, savory baked tofu, tofu
burger, and salads. Talk with Kevin Cross. 1988. Sept. 22.
Maple Meadows was the real brand of this product. The
manufacturer was in Los Angeles. It was a double extruded
product. Al Jacobson also distributed it. The product sold
like crazy, but the man who made it either died or was very
sick. They stopped making it. There were so many names
associated with the product. It was sort of strange. Howard
Pollack of Rainbow Acres in Los Angeles would know the
story.

462. Soyanews (Sri Lanka). 1982. Low cost technology: A
machine to make foods for our time. 4(11):4-5. July.
• Summary: About extrusion cookers and low-cost extrusion
cookers (LECs). “The latest addition to the food processing
equipment at the Soyabean Foods Research Centre [SFRC]
in Gannoruwa is an extruder.” It is a gift from CARE and
UNICEF. The machine itself costs about $32,000 (about 6.5
lakhs of rupees). A box gives details for the Insta-Pro Model
500. A large photo shows an Insta-Pro machine being set up
at SFRC, Gannoruwa.
463. McLeod, John. 1982. Re: Soyfoods in Costa Rica.
Letter to William Shurtleff at Soyfoods Center, Sept. 10. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Mr. Shurtleff: During my recent home
leave in Wisconsin, you will remember that we had a rather
lengthy phone conversation about the soybean programs that
CARE initiated in Sri Lanka and in Costa Rica. In reference
to that, I do hope that the information I provided will be
helpful to you in completing your book on the history of
soybeans.
“We also discussed briefly the processes for making
soymilk that would be acceptable to westerners. You
indicated that certain companies in the United States and
elsewhere were producing milk that was superior to the
INTSOY process. Since we are also interested in small scale
soymilk plants (having a minimum of 1,500 liters per 8 hour
shift) that would meet the needs of small communities thus
avoiding transport problems, we would be most appreciative
if you could send us information and your recommendations
on such plants. Then, as soon as I hear from you, I will be
requesting quotations and detailed information which would
enable us to set up one or more soymilk plants here in Costa
Rica.
“For your information, I’m sending you the packaging
that CARE has designed for two products that we are now
making in our LEC Soybean Processing Plant. Frescorchata
is a soy-rice or soy-corn based product that has non-fat
dry milk, cocoa, cloves, cinnamon and sugar added. It is
prepared simply by adding water and mixing. Masarina is a
soy-fortified corn flour that can be used to prepare a variety
of local dishes. Both these and other products are being
distributed for use in the school feeding program (about
400,000 beneficiaries) and in health centers (about 50,000
beneficiaries) where they are served to pre-schoolers and
pregnant and lactating mothers.
“If you would like, I would be glad to send you
additional information on new products as they are
developed.
“Best regards,...” Address: CARE-Costa Rica, Apartado
3571, Correo Central, 1999 San Jose, Costa Rica. Phone: 2119-78.
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464. Del Valle, Francisco R. 1982. Industry-government
nutritional improvement programs. Food Technology
36(10):120, 122-24, 126, 128-29. Oct. [15 ref]
• Summary: Contents: Introduction. Six programs
implemented. Extrusion plant forms basis of programs (lowcost Brady extruder and an Alpine flour mill). Uses of fullfat soy flour. Production of soy-oat products. Soy beverage
plant established. Organoleptic quality of soymilk beverages.
Tortilla flour enrichment program. Nutritious, low-cost
food made by plant. Breakfast program begun in schools.
Other nutritional programs provided. Address: President,
Fundacion de Estudios Alimentarios y Nutricionales, A.P.
1545, Sucursal C, Chihuahua, Chih., Mexico.
465. Department of Agricultural and Chemical Engineering,
Colorado State Univ. 1982. Costa Rica protocol. Productora
Costariccense de Alimentos. LEC Report No. 12. 13 p. Oct.
[Eng]
• Summary: Plant at Tirrases de Curridabat, San Jose, Costa
Rica. Managed and operated by CARE, Costa Rica. Address:
Colorado.
466. Nave, Robert W. 1982. History of work with soyfoods
and soybeans at SPRA in India (Interview). Conducted by
William Shurtleff of Soyfoods Center, Nov. 25 and 28. 3 p.
transcript.
• Summary: SPRA was founded by Robert W. Nave, an
American who was born and raised in India and worked
there as a missionary since the late 1950s. His interest in
improving the well-being and economic status of low-income
people in India led him in the 1960s to establish the Nave
Technical Institute (NTI), a Methodist missionary foundation
and school at Shahjahanpur, Uttar Pradesh. In 1968 Nave and
co-worker Peter Chowfin visited Dick Matsuura, director of
the soy program at Pantnagar. Matsuura encouraged them
to consider a church-sponsored program for producing
soyfoods–since no private businesses were willing to take
the risk and the work was clearly of real importance. In 1970
Nave founded a nonprofit, charitable organization called NTI
Soya Products. Joe Wenger and his Wenger Manufacturing
Company, old friends of Nave’s parents, donated a Wenger
X-25 extrusion cooker to the new organization to help
in setting up a pilot project in India making textured soy
protein foods. Soon additional funding was obtained from
the USAID, Pant University, Bread for the World of West
Germany, the Methodist Church, and Nave Technical
Institute. Nave started building a factory at Bareilly, an
industrial center 50 miles northwest of Shahjahanpur, in
March 1971. Key people helping to start the new company
were Prof. A.I. Nelson, Surjan Singh, Dick Matsuura, and
Eldon Rice.
“In early 1972, in order to raise additional funds and to
cement ties with Pant University, Nave sold 20% of the stock
in NTI Soya Products to the university; NTI owned the rest.

At that point the company was renamed Soya Production
and Research Association (SPRA) and converted to a profit
making organization, but with all the profits to be used for
socially beneficial activities. In July 1972 SPRA produced its
first large run, 40 tons of a corn-soy blend to be used in an
AID feeding program in Madras. Defatted soybean meal was
especially made for SPRA by the Prag Ice and Oil Mills in
Aligarh.
In the fall of 1972 SPRA started to make its first
commercial product, an extruded/textured soy flour (TVP).
Recipes were developed and the product was marketed at a
low price in inexpensive packaging for the poor. But they
wouldn’t take it even when it was given to them. So SPRA
took a new approach, marketing the product for the rich to
reach the poor. The company chose a catchy name (Nutri
Nugget), developed a fancy box written entirely in English
for snob appeal, and introduced the product only in the
finest stores, with demonstrations at colleges and for upper
income women’s groups. After much hard work, the product
caught on. Its success was assured when Sikhs started using
it at their wedding dinners to satisfy both vegetarian and
nonvegetarian guests. Soon all TVP came to be referred to
by the public as Nutri Nugget (or Soy Nugget or Nugget).
During the first year SPRA sold about 10 tonnes of Nutri
Nugget. In 1973 they added their next product, Protesnac,
a soy-rice spiced snack, a fortified analog of the puffed
rice which was popular, especially in Bengal, on festive
occasions. By 1974 the company had introduced Protein Plus
(a corn-soy weaning food), Nutri Ahar (a whole soy flourwheat weaning food), Paustic Ahar (a sweetened ready-to-eat
corn-soy blend), and an extrusion cooked whole (full-fat)
soy flour (Singh 1978). By 1974 840 tonnes a year of these
products were being produced, with about half being sold
through the retail trade.
In 1974 SPRA, in cooperation with G.B. Pant
University, introduced a soybean extension program in the
plains of Rohilkhand Division of Uttar Pradesh, an area on
the plains near Bareilly where soybeans had not been grown
economically before. SPRA hoped to develop a closer, more
reliable source of soybeans. Using a grant from the Central
Agency of West Germany, SPRA worked with hundreds of
farmers, providing certified seeds, fungicide, Rhizobium
inoculum, and careful supervision, plus a guarantee to
buy all soybeans produced at a predetermined price. R.N.
Trikha of Pant University was head of the program, which
conducted hundreds of demonstrations and established
demonstration plots (40% of which had yields over 2,000
kg/ha or 29.6 bu/a), published a Soybean Technical
Newsletter and other extension literature, had an advisory
service, and conducted many training sessions, soybean
field days, and crop yield competitions. As a result of all
this important local work, yields and production increased
markedly (Trikha and Nave 1979). This extension program
was still active as of 1982. Soya Production and Research
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Association (SPRA) expanded considerably during the late
1970s and early 1980s. In about 1977 a larger extrusion
cooker, a Wenger X-155, replaced the original X-25. But
as the products, especially the basic Nutri Nugget (plain
TVP), grew in popularity, competitors sprang up on all
sides, in most cases imitating almost exactly SPRA’s product
and marketing techniques. By 1981 SPRA had 50% of the
Indian TVP market, but there was competition from four
other companies. Still SPRA was able to sell all it could
produce and was planning to double production. In May
1981 Nave established a new nonprofit corporation named
Compatible Technology, Inc., which was registered and
located in Minnesota. Though legally unrelated to SPRA, its
funding was raised by Nave and its purpose was to transfer
ideas and technology to India. Projects in 1981 included
development of: low-cost packaging techniques for whole
soy flour, 5-to-10 horsepower low-cost extrusion cookers,
small soy oil extraction plants, a soy-based cookie for
feeding programs (a soy-fortified flour would be sold to local
bakers and institutions, which would bake the cookies for
fresh local consumption), tempeh, and a soyfoods training
center. In 1981 SPRA made and sold roughly 2,000 tonnes
of Nutri Nuggets (TVP) plus 120 tonnes of Protein Plus for
net sales of $2.5 million. SPRA has done pioneering work
with soyfoods and soybeans in India, being the first company
to interlink soyfoods research, product development,
processing, and marketing with soybean crop extension.
Address: Compatible Technology, Inc., 7600 Harold Ave.,
Minneapolis, Minnesota 55427. Phone: (612) 545-0378.
467. League for International Food Education (LIFE)
Newsletter. 1982. Soybeans in Central America: Two success
stories. Costa Rica and Guatemala. Nov. p. 3-4.
• Summary: “Nutrisoy, Frescorchata, and Masarina have two
things in common. All add soy protein to the diet, and all are
products produced by Costa Rica’s first soybean processing
plant, a plant which is demonstrating that low-cost extrusion
technology is one proven path to self-sufficiency.
“Opened in 1979, the processing plant is part of the
Soybean Cultivation and Processing Project begun by CARE
in 1976. Soybeans and other raw materials are delivered to
the plant, where they are stored in grain bins or warehouses.
After being cleaned and de-hulled, the soy and other grains
are mixed and ground and then cooked by two low-cost
Brady extruders. Following milling and blending with other
ingredients, the low-cost, nutritious, soy-fortified foods are
packaged for distribution. Staffed with 25 employees, the
plant is presently capable of producing about 1.8 MT/hour.
“The first product was Nutrisoy, a corn-soy blend. It is
still being produced and distributed to pre-school children
and pregnant and lactating women receiving attention at the
Nutrition Education Centers.
“Frescorchata came along in July 1981, designed for use
in primary schools. It is an instant drink powder, containing

20% soy, 20% corn or rice, 20% non-fat dry milk, 37%
sugar, and 3% flavoring (chocolate or vanilla). Attractively
packaged in either 2.5kg plastic bags or 40kg lined kraft
paper master bags, the product was immediately successful,
with an acceptance of over 90%.
“Masarina, the plant’s third product, went into
production in August 1982, Consisting of 94% corn and 6%
soy, the product is used in making tortillas and a variety of
local foodstuffs in schools.
“CARE’s Food Technologist and Quality Control
Supervisor is developing other soy-fortified products, such
as baby cereal, and ultimately hopes to fortify commercially
produced products, such as noodles and cookies, with full-fat
soy flour produced at the CARE plant.
“The other half of the project, soybean cultivation,
was also started in 1979, when 155 ha were planted with
soybeans. By 1981, over 800 ha were planted. The harvest
is purchased by CARE at a guaranteed price and is used by
the soybean processing plant. CARE agronomists provide
the technical assistance to local farmers, coordinate other
activities, such as credit and crop insurance, and have begun
to process soybean seed to ensure that adapted varieties will
be on hand when needed.
“The CARE project has been fortunate not only to
have additional funding from AID and the Costa Rica
Ministry of Health, but also to receive technical assistance
from Colorado State University and Mississippi State
University. Although project ideas usually originate locally,
the importance of receiving technical assistance at crucial
times cannot be underestimated, especially if the project is
managed by a ‘generalist’. It is usually quite easy to obtain
such assistance, if you ask!”
“Further information on CARE’s project may be
obtained by contacting: John T. McLeod; CARE-Costa Rica;
Apartado 3571 Correo Central 1000; San Jose, Costa Rica.
“Guatemala: “In 1976, PLENTY, a non-profit, nongovernmental, relief and development organization, went to
Guatemala to help with reconstruction following a severe
earthquake. Their first efforts dealt with setting up a primary
health care program and an orphanage. In these programs,
they fed soymilk to the children who were brought to them
for care.
“In 1978, a PLENTY agronomist began testing the
feasibility of growing soybeans in the highland area.
During the next two years, a three-phase program that
included the cultivation of soybeans by village farmers,
home demonstrations of soy preparation, techniques, and
the creation of a village-scale soy dairy which produces soy
ice cream and tofu for sale in the local market and for free
distribution to hungry kids, was established.
“Knowing that what worked in one corner of the world
may work somewhere else, PLENTY has prepared a book
for people who are interested in working with soy products
in the Third World. PLENTY Integrated Soy Programs-
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Guatemala (Suzy Jenkins, Laurie Praskin, and Alan Praskin,
1982, paperback, 48 pages) is available for US $5.00 a copy
(plus $1.00 shipping in the United States and $2.00 shipping
outside the United States) from: Plenty International; 156
Drakes Lane; Summertown, Tennessee 38483 USA.”
468. Readdy, William. 1982. Application of soy proteins in
meat products. South African Food Review 9(5):45, 47. Oct/
Nov.
• Summary: Discusses functions and properties of
unstructured (soy flours/grits, 40-60% protein; soy
concentrates, 70% protein; soy isolates, 90% protein) and
structured/textured (spun and thermoplastic extrusion
systems) soybean protein products. Address: Marketing VicePresident (Processed Food Div.), Grifith Laboratories, USA.
469. Shurtleff, William; Aoyagi, Akiko. 1982. History
of Soya Production and Research Association (SPRA)
(Document part). In: William Shurtleff and A. Aoyagi. 1982.
History of Soya in the Indian Subcontinent. 36 p. See p.
24-26, 30-31. Unpublished manuscript. Available online at
www.soyinfocenter.com. [1 ref]
• Summary: “SPRA was founded by Robert W. Nave, an
American who was born and raised in India and worked
there as a missionary since the late 1950s. His interest
in improving the well-being and economic status of
low-income people in India led him in the mid-1960s to
establish the Nave Technical Institute (NTI), a Methodist
missionary foundation and school at Shahjahanpur, Uttar
Pradesh. In 1968 Nave and co-worker Peter Chowfin visited
Dick Matsuura, director of the soy program at Pantnagar.
Matsuura encouraged them to consider a church-sponsored
program for producing soyfoods–since no private businesses
were willing to take the risk and the work was clearly of real
importance. In 1970 Nave founded a nonprofit, charitable
organization called NTI Soya Products. Joe Wenger and
his Wenger Manufacturing Company, old friends of Nave’s
parents, donated a Wenger X-25 extrusion cooker to the
new organization to help in setting up a pilot project in India
making textured soy protein foods. Soon additional funding
was obtained from the USAID, G.B. Pant University, Bread
for the World of West Germany, the Methodist Church, and
Nave Technical Institute. Nave started building a factory
at Bareilly, an industrial center 50 miles northwest of
Shahjahanpur, in March 1971. Key people helping to start
the new company were Prof. A.I. Nelson, Surjan Singh, Dick
Matsuura, and Eldon Rice.
“In early 1972, in order to raise additional funds and to
cement ties with Pant University, Nave sold 20% of the stock
in NTI Soya Products to the university; NTI owned the rest.
At that point the company was renamed Soya Production
and Research Association (SPRA) and converted to a profit
making organization, but with all the profits to be used for
socially beneficial activities. In July 1972 SPRA produced

its first large run, 40 tons of corn-soy blend to be used in an
AID feeding program in Madras. Defatted soybean meal was
especially made for SPRA by the Prag Ice and Oil Mills in
Aligarh.
“In the fall of 1972 SPRA started to make its first
commercial product, an extruded/textured soy flour (TVP).
Recipes were developed and the product was market at a
low price in inexpensive packaging for the poor. But they
wouldn’t take it even when it was given to them. So SPRA
took a new approach, marketing the product for the rich to
reach the poor. The company chose a catchy name (Nutri
Nugget), developed a fancy box written entirely in English
for snob appeal, and introduced the product only in the
finest stores, with demonstrations at colleges and for upper
income women’s groups. After much hard work, the product
caught on. Its success was assured when Sikhs started using
it at their wedding dinners to satisfy both vegetarian and
nonvegetarian guests. Soon all TVP came to be referred to
by the public as Nutri Nugget (or Soy Nugget or Nugget).
During the first year SPRA sold about 10 tonnes of Nutri
Nugget. In 1973 they added their next product, Protesnac,
a soy-rice spiced snack, a fortified analog of the puffed
rice which was popular, especially in Bengal, on festive
occasions. By 1974 the company had introduced Protein Plus
(a corn-soy weaning food), Nutri Ahar (a whole soy flourwheat weaning food), Paustic Ahar (a sweetened ready-to-eat
corn-soy blend), and an extrusion cooked whole (full-fat)
soy flour (Singh 1978). By 1974 840 tonnes a year of these
products were being produced, with about half being sold
through the retail trade.
“In 1974 SPRA, in cooperation with G.B. Pant
University, introduced a soybean extension program in the
plains of Rohilkhand Division of Uttar Pradesh, an area on
the plains near Bareilly where soybeans had not been grown
economically before. SPRA hoped to develop a closer, more
reliable source of soybeans. Using a grant from the Central
Agency of West Germany, SPRA worked with hundreds
of farmers, providing certified seeds, fungicide, Rhizobium
inoculum, and careful supervision, plus a guarantee to buy all
soybeans produced at a predetermined price. R.N. Trikha of
Pant University was head of the program, which conducted
hundreds of demonstrations and established demonstration
plots (40% of which had yields over 2,000 kg/ha or 29.6 bu/
acre), published a Soybean Technical Newsletter and other
extension literature, had an advisory service, and conducted
many training sessions, soybean field days, and crop yield
competitions. As a result of all this important work, local
yields and production increased markedly (Trikha and Nave
1979). This extension program was still active as of 1982...
“SPRA expanded considerably during the late 1970s
and early 1980s. In about 1977 a larger extrusion cooker,
a Wenger X-155, replaced the original X-25. But as the
products, especially the basic Nutri Nugget (plain TVP),
grew in popularity, competitors sprang up on all sides, in
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most cases imitating almost exactly SPRA’s product and
marketing techniques. By 1981 SPRA had 50% of the
Indian TVP market, but there was competition from four
other companies. Still SPRA was able to sell all it could
produce and was planning to double production. In May
1981 Nave established a new nonprofit corporation named
Compatible Technology, Inc., which was registered and
located in Minnesota. Though legally unrelated to SPRA, its
funding was raised by Nave and its purpose was to transfer
ideas and technology to India. Projects in 1981 included
development of: low-cost packaging techniques for whole
soy flour, 5-to-10 horsepower low-cost extrusion cookers,
small soy oil extraction plants, a soy-based cookie for
feeding programs (a soy-fortified flour would be sold to local
bakers and institutions, which would bake the cookies for
fresh local consumption), tempeh, and a soyfoods training
center. In 1981 SPRA made and sold roughly 2,000 tonnes
of Nutri Nuggets (TVP) plus 120 tonnes of Protein Plus for
net sales of $2.5 million. SPRA has done pioneering work
with soyfoods and soybeans in India, being the first company
to interlink soyfoods research, product development,
processing, and marketing with soybean crop extension.”
470. Nave, Robert W. 1982. Re: Slides showing the SPRA
factory making soyfoods at Bareilly, India. Letter to William
Shurtleff at Soyfoods Center, Dec. 18. 1 p. Typed, with
signature on letterhead.
• Summary: Encloses 13 color slides, each with a caption
in this letter: “1. Sign along the road to identify a field
of soybean being raised under supervision of the SPRA
extension program.
“2. Group of farmers visiting a soybean field during the
SPRA Soybean Day program.
“3. Farmers gathered to learn about the cultivation and
uses of soybean.
“4. Farmer showing a soybean plant pulled from his
field.
5 & 6. Extrusion cookers in the SPRA factory.
“7. Semi-automatic packaging of Nutri Nugget.
“8. Protesnack being sealed.
“9. Rickshaw delivery van to take SPRA products into
the interior of the bazaar.
“10. booth at a medical convention to acquaint doctors
with soy products.
“11. Nutritionists talking with a group of village ladies
about nutrition.
“12. Giving out cooked gruel of wheat, soy, vitamin
& mineral pre-mix and flavored with brown sugar. SPRA
operates several feeding programs and trials.
“13. Close-up of the children.” Address: Compatible
Technology, Inc., 7600 Harold Ave., Minneapolis, Minnesota
55427. Phone: (612) 545-0378.
471. Product Name: [Soyarroz {Rice & Soy Blend}].

Manufacturer’s Name: Ministry of Health.
Manufacturer’s Address: Juan Tarreo 4444 y Riofrio,
Quito, Ecuador.
Date of Introduction: 1982 December.
Ingredients: 80% rice and 20% soybeans, plus milk
powder, sugar, vitamins, and minerals.
New Product–Documentation: LEC Newsletter. 1983. Jan.
“Ecuador LEC Plant begins production.” Production began
in Dec. 1982 using a Brady extruder. The plant is scheduled
to produce up to 1,400 tonnes of the Ministry of Health
requirement for nutritious food products.
472. Shurtleff, William; Aoyagi, Akiko. 1982. History of
soya in Third World countries to which they have recently
been introduced: Latin America, Indian Subcontinent,
Africa, and the Middle East. Soyfoods Center, P.O. Box
234, Lafayette, CA 94549. 5 p. Dec. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/new_third_world.
php
A comprehensive history of the subject. Contents:
Introduction: Third World countries in which soy is “new.”
History and potential in “new” Third World countries: When
introduced to each region, active history started in 1960
(protein gap) and 1970’s: International Soybean Program
(INTSOY), American Soybean Association (ASA), high
prices, international conferences, call for further research,
the potential: population and hunger. Basic approaches to
introducing soybeans and soyfoods: Can’t introduce like rice
or wheat, need utilization training, how to get it, whole dry
soybeans in Brazil and India, the traditional trickle-down
approach (Japan–all village centered, Korea, Indonesia),
the national integrated approach (examples of it–Sri Lanka,
basic components: Cooperative funding, training center,
well educated and inspired teachers, a publication, farm
extension workers and farmers, soyfoods extension workers
and resident students, soyfoods users–food industry and
institutional, the people/villagers), the single enterprise
integrated approach (examples of it, Soya Production
and Research Association, Uganda, CARE in Costa Rica,
teach farmers, guarantee crop, make food, advertise it), the
commune village integrated approach (examples–the Farm,
teach farmers, establish communal business, all use the
food), the free market-government aid/extension/research
approach (examples–Egypt, Brazil, oil mills and exports),
the soyfoods missionary/mass movement approach or village
uplift (examples–Blanca Dominguez, soyfoods movement in
America, show others, they teach others, encourage starting
of small businesses, broad-based, teach all over via books,
programs, later start schools). Soyfoods applications: Oil,
flour, textured soy flour (TSF), as is, traditional vs. new
countries. Production and marketing approaches: Soybean
crushing plant (oil and defatted meal, meal to fortify or
TSF), middle level low-cost extrusion or soy dairy, small
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decentralized village and cottage industries, all traditional
countries took this approach. Address: Lafayette, California.
Phone: 415-283-2991.
473. Drake, W.D.; Gunning, J.N.; Horowitz, A.; Miller, R.I.;
Rice, H.L.; Thenabadu, G. 1982. Nutrition programs in Sri
Lanka using U.S. Food AID. USAID Report No. AID/SOD/
PDC/0262-I-05-1010-00. *
• Summary: Showed a positive impact of the Thriposha
program.
474. Chauhan, G.S. 1982. Studies on the processing of rice
legume blends by using extrusion technology. PhD thesis,
Punjab Agricultural University, Ludhiana.
Address: Dep. of Food Science & Technology, G.B. Pant
Univ. of Agriculture & Technology, Pantnagar, Nainital 263
145, India.
475. CTI. 1982. What is Compatible Technology, Inc. (CTI)?
(Brochure). Minneapolis, Minnesota: CTI. 10 p. 21 x 23 cm.
• Summary: Contents: Introduction. Why CTI? Program
areas: Formulation of foods, process and processing
equipment development, refrigerated transport of perishable
foods, education and training programs, surveys and data
collection, back-up support for development workers.
Personnel. Organization (established in May 1981 as a
charitable organization). Project procedure. Future plans.
Progress to date. Projects being undertaken. Financial needs.
“The president of CTI, Robert W. Nave, was born and
raised in India and worked there as a missionary for 27
years. His interest in improving the well-being and economic
status of low income people led him to establish the Nave
Technical Institute, Skills for Progress (SKIP), an all-India
association of private technical schools, and Soya Production
and Research Association (SPRA), which produces highenergy, high-protein foods from soybeans grown in India.”
CTI is making soy fortified products (such as breads
and cookies) with existing village level technology, and
developing a small extrusion cooker and a village batch
texturizer.
Future plans include: Develop packaging techniques for
cooked full-fat soy flour in inexpensive packaging materials.
Provide consultation or supervision for establishing a
prototype oil extraction plant for soybeans. CTI has already
formulated a soybean cookie for feeding programs. SPRA,
“which has pioneered production of soy based snack foods
in India, is now introducing the cookie and processing
techniques locally and in the feeding programs of relief
agencies.” It is now working on a 5-10 horsepower extrusion
cooker and tempe [tempeh] processing suitable for India.
Address: Compatible Technology, Inc., 7600 Harold Ave.,
Minneapolis, Minnesota 55427.
476. Noguchi, A.; Kugimiya, W.; Haque, Z.; Saio, K. 1983.

Physical and chemical characteristics of extruded rice flour
and rice flour fortified with soybean protein isolate. Shokuhin
Sogo Kenkyujo Kenkyu Hokoku (Report of the National Food
Research Institute) No. 41. p. 123-28. Feb. [18 ref. Eng; jap]
• Summary: Reprinted from J. of Food Science 47:240-45
(1982). Address: National Food Research Inst. (Shokuhin
Sogo Kenkyujo), Kannon-dai 2-1-2, Yatabe-machi, Tsukubagun, Ibaraki-ken 305, Japan.
477. Szuhaj, B.F. 1983. Lecithin production and utilization.
J. of the American Oil Chemists’ Society 60(2):306-09. Feb.
[3 ref]
• Summary: Contents: Abstract. An introduction to lecithin:
Definition, availability, sources, composition. Manufacture of
crude lecithin: Six categories of upgraded lecithin products
(clarified, fluidized, compounded, hydroxylated, deoiled,
fractionated). Manufacturing/quality impact: Soybean
growing conditions, harvesting time, bean storage, extraction
of crude oil, crude oil storage, degumming conditions, wet
gum storage (use of dilute hydrogen peroxide), bleaching/
color control, drying lecithin, storage and handling.
Utilization of lecithin: Multifunctional properties
(emulsifying, antispatter, instantizing/wetting/dispersing,
release/parting agent, viscosity modifying, and diet
supplementing), functions of lecithin in food systems (in
margarine, in chocolates, caramels and coatings, in instant
foods {such as cocoa powders, breakfast drinks, coffee
whiteners}, in bakery products {such as breads, rolls,
doughnuts, cakes, cookies, pastries and pies}, in natural and
imitation cheeses, in meat and poultry glazes, pet foods and
bacon, in dairy and imitation dairy products, in spreads and
salad products, as a packaging aid, on processing equipment
{such as frying surfaces, extruders, conveyors, broilers}).
In the early 1950s, there was interest in lecithin as
cholesterol-lowering agent. Yet no conclusive evidence has
been found. “Today’s interest in lecithin is in the area of
aging and memory.”
Non-food utilization–industrial applications (in
cosmetics, in pharmaceuticals, in coatings and paints, in
plastics and rubber molding, in the paper and ink industry,
masonry and asphalt products, in metal processing, in animal
feeds and pet foods).
A portrait photo shows B.F. Szuhaj. Address: Central
Soya Co., P.O. Box 1400, Fort Wayne, Indiana.
478. Food Industries (South Africa). 1983. ‘Revolutionary’
twin screw extrusion cooking process; Re-designed bowl
cutter; Spray dryers use two-stage design approach;
Mechanical dairy ‘cow’; Improved electrical meat
stimulator: processing 36(3):34-35. March. *
• Summary: From the publisher: “Describes a revolutionary
food processing system, the twin screw mixing and cooling
extruder; highlights the advantages of a new design bowl
cover for the Hobart bowl cutter; focuses on the design
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concept of two new types of industrial size spray dryers;
outlines the process of the Bratlan automatic dairy; and
discusses the technology behind a new and improved
electrical meat stimulator. Illustrates with a photograph and a
diagram.”
479. Molina, Mario R.; Braham, Edgar J.; Bressani, Ricardo.
1983. Some characteristics of whole corn: whole soybean
(70:30) and rice: Whole soybean (70:30) mixtures processed
by simple extrusion cooking. J. of Food Science 48(2):43437. March. *
480. Foley, Terrence B. 1983. Work with soybeans and
soyfoods in China (Interview). SoyaScan Notes. June 12.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: This interview was conducted in the dining
room of a major hotel for foreigners in Beijing. Mr. Foley
has been the American Soybean Association’s country
director for China for about 2 years. A previous interview
gives his background and credentials. Shurtleff had prepared
a list of questions to ask him.
Terry wants to hire a human nutritionist (Beth
Branthaver, married name Woon; her husband is in the
military, and she is working on a PhD in nutrition).
Human nutrition is the first interest in China. In China,
people live in little boxes; society is very secretive. Terry
formerly taught Chinese language and history, and was in the
military.
In China, knowledge is power. Therefore they don’t
like to publish statistics. Secrecy. The other reason for no
statistics is “socialist methodology” and the fact that China
is not yet used to the scientific viewpoint, and methodology.
“There is obsessive, pervasive, perverse secrecy.” They feel
no need and make no effort to compile statistics, and even if
they did, they wouldn’t give them to foreigners. Tofu is too
informal to track; its like asking how many tortillas are made
in Mexico.
There is very little modern, mass production of any
foods, except for export. They want modern soyfoods for
export to get hard currency. Agriculture is now the top
priority in China and the government is very interested in
improving food production. They are making great strides in
agriculture, for example exporting swine.
In Thailand Terry’s soymilk group visited Greenspot.
K.S. Lo (of Vitasoy) wants a joint venture but to sell the
product under his brand. The Chinese basically want to steal
Lo’s technology, then sell the soymilk back to Hong Kong
and put him out of business.
Ministries in China don’t do what you’d think. There
is no cross communication between Ministries. They are
intensely competitive among one another. Now profit is
no longer a dirty word in China. Tofu shops are under the
jurisdiction of the Ministry of Commerce. The Ministry
of Light Industry (MinLight) does canning and processing

of some foods, esp. canned, jarred, and bottled foods. The
Ministry of Commerce does sausages, grain handling, and
setting prices. Terry is very fond of MinLight; they are open,
competent, cooperative. Mr. Pan is Chairman of the National
Taste Testing Board. He’s very sharp and nice. Many
bureaucrats are very dull; but not the plant managers. In
the ministries, overlapping and diffusion of responsibilities
is a big problem, as is inefficiency. China’s soymilk expert
is Chen Xihau. Three ministries are interested in soy. The
Bureau of State Farms is under the Ministry of Agriculture.
Communes are not under the Ministry of Agriculture.
Commune is a new name for “town.” A state farm is
basically a new project, on reclaimed land, with a planned
development. They all look like army bases, with dorms and
all.
ASA is active in sending soy-related teams abroad,
and bringing in soy technicians. Doing basic promotion on
animal feeding and human foods. Big interest in improving
the human diet. This is the most rudimentary of all the
world’s ASA programs. In July a team of six from the Harbin
Commercial College under Prof. Wu Mung will go to USA
to study soy protein foods (modern). The team makeup is
strongly influenced by ideology and politics, i.e., who is
chosen to go. ASA cannot pick the members. In Sept. a
second team from Ministry of Commerce will go to USA,
to study modern soy protein products. China is interested in
self-sufficiency. Cut off from the rest of the world, they don’t
like to buy from abroad. Terry does not see much expansion
in soybean production. Their “midwest” = main soybean
belt (northeastern China) is on about the same latitude as
America’s New England / Maine.
The peak historical year for soybean production in
China was 1955, with 10 million tonnes.
The Western view of history presently is that great new,
impersonal forces are the main determining factor. China
believes more in the effect of individuals, but also with some
historical determinism.
The masses in China will demand more meats. Building
a livestock industry is a very high priority of China’s.
Current trends. 1. Big beef industry in the prairies, on land
that cannot be used for food. Chinese may destroy their
grasslands. 2. Conflict between people’s demand for meat
and a rational food policy for maximizing food resource
use. 3. Huge plans to promote milk as the perfect source
of protein. It is now rationed, sold like a prescription item
(except the yogurt drinks) to people under 3 or over 70 years
old. Not even pregnant mothers can get it. Cow’s milk has
much more prestige than soymilk. They plan to use soymilk
as an interim product until their cow’s milk industry is
developed. 4. Fascination with modern technology, like all
Third World countries. They have a hangup about being
backward, maybe inferiority complex. 5. Tendency to look
for shortcuts. 6. Soy protein isolates and other modern, hightech soyfoods are attracting much more interested than other
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types of soyfoods; a some what childish attitude. They want
only the most modern, the biggest, the one with the most
protein (isolates). The mystique of isolates. They want to use
them in baby foods, carbonated beverages, soymilk, etc.
Chinese foods are chopped into little chunks, then
fried with sauces and spices. Textured soy protein (TSP)
fits into this pattern perfectly. In addition, China is like one
big military base or institutional feeding system. Thus it is
easy to introduce modern soy protein products like TSP;
they understand it like U.S. foodservice institutions. There
is No popular resistance to it. There is an isolate plant in
Manchuria. Which? They also want to make some TSP in the
Nanyuan plant in southern suburbs of Beijing.
Extruders in the USA grew out of the process for
extruding plastics. Chinese extraction plants do not
adequately toast their soybean meal, which leads to bad
flavor and poor nutritional quality. No one likes soy flour.
This is not a basic lack of interest, just a reluctance to use a
poor quality product.
Foley is part of a generation of Sinologists who couldn’t
get to China. US-China relations have deteriorated during
the past 1½ yrs. Problems: 1. Textile quotas are symbolic of
the problem. 2. Taiwan recognition. Terry wants to stay in
China a long time so he tries to be very careful not to offend
anyone.
Transportation: Food doesn’t move much by road. They
use boats. There is a shortage of railcars. Port and dock
facilities for imports are woefully inadequate for grains. This
creates domestic “exports” problems. The 7-9 international
ports incl. Shanghai, Tientsin, Dahlien.
Travelers don’t get sick much in China. Foods are not
eaten raw. Tea is boiled; all food is cooked. Continued.
Address: Director, China Office, American Soybean Assoc.
481. Shurtleff, William. 1983. In Beijing (Monday, June
13) (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.
32-33. Unpublished manuscript.
• Summary: Some reflections: China has not yet begun to
modernize its tofu and miso industries like Japan has.
From Terrence Foley, try to get a list of key people
involved with soy in China for our mailing list.
Morning in the Beijing market: A line of 15-20 people.
No fresh tofu. Lots of (1) Deep-fried tofu cubes. (2) Tofu
noodles/shreds. (3) Scraps of firm tofu that have been
simmered in soy sauce (heat and salt extend the shelf life).
(4) Deep-fried or simmered tofu “fingers”–1½ by 1½ by 5
inches. (5) Tofu roll made of pressed sheets. Most tofu in
the market this morning uses soy sauce simmering or deepfrying to preserve it; there is no refrigeration and no fresh
“white” tofu.
Vegetarian delicatessen named Quan Zu Zhai at Ba
Mien Tsao near Wang Fujin: At 8:15 a van pulls up and

unloads its total contents of buckets and trays of 18 types of
meatless meat analogs, each with a name and price listed on
a board. They are all either simmered in soy sauce, or made
of deep-fried tofu and/or yuba. 30 foods are listed on the
price list. The foods were put out on shelves. 25 people of all
ages lined up early to wait for the foods, mostly (they say)
for health reasons. All of the foods are dark brown and most
are amorphous / without form. There are no forms of ducks,
chicken, fish, etc. However there are many rolls, large and
small. 8 workers are employed here in a big black room. The
fresh, dark foods are stored in huge crockery vats.
Terrence Foley of ASA says: Dou p’o is half-processed
soybean meal or “soy slop,” after half of the oil has been
pressed out.
Gunnar Lynum is the new head of ASA Japan.
He has seen green vegetable soybeans (maodou) for sale
in big baskets in local outdoor markets.
There is no margarine or shortening sold at present in
China, since there is no refining or hydrogenation of oils.
Lecithin: After degumming soy oil in China, lots of
lecithin remains, but the Chinese don’t know what to do with
it.
China is the most xenophobic country Foley has ever
experienced. During the Qing (Manchu) dynasty in China
(1644-1912), they created a foreign affairs bureau to deal
with fangui (foreign devils, foreigners). Though they fear
and loathe foreigners, they are also fascinated by them.
Foreigners live in hotels in a ghetto and dislike China
intensely; they gripe all the time and are under constant
surveillance. Most foreigners can stay / last in China only 1
year. They feel humiliated and frustrated.
Chinese are most fascinated by foreign technology.
China allows foreigners in China largely in hopes of
acquiring their technology and know-how. Chinese do not
want bourgeois, capitalistic ways and culture contaminating
their society. They reject and repudiate everything foreign
except technology = the gimmick or black box.
The Chinese delegation that Foley took to Japan ate no
food except Chinese food; they had no interest in and would
not touch Japanese food. However they were very interested
in learning as much as possible about Japanese technology–
in this case soybean technology.
Southern China has a very different culture than
northern China. Northerners are sodbusters, aggressive, and
they fit in overseas.
A key man I should meet is Professor Wu Meng of
Harbin Commercial College. He started the Heilongjiang
Soybean Association, and is now studying soybean isolates
and concentrates. He will soon visit the USA.
Mao Zedong underestimated the importance of science
and technology in the modern world.
Most soybeans in northeast China are double cropped
after wheat or corn: farmers must race to harvest the
soybeans before the snows or killing cold.
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John Deere is the #1 farm equipment manufacturer
worldwide. International Harvester is #2 and Massey
Ferguson is #3.
Dou tung (2 Chinese characters given = 2 Cc) are fingersized pieces of pressed tofu that are deep-fried. They are
from Fujian, China (on the mainland, opposite Taiwan).
A deep-fried cutlet net I have seen in Beijing is called
Lan Hua Gan (3 Cc); Lan-Hua is a kind of flower. After seep
frying it is simmered in a soy-based liquid.
Yen Lu (2 Cc) is nigari, used to make firm tofu. Shi
Gao is calcium sulfate, used to make softer tofu. Lu Dou are
mung beans, used in many ways.
ASA is run by Midwest farmers / farm boys who think
of soybeans as sources of livestock feed and oil. They think
the soyfoods movement is irrelevant. But by the late 1970s
trends worldwide have forced ASA to take serious interest
in soyfoods. Many offices have hired a human nutritionist
(e.g., Ruth Orelenna in Mexico, Sabrine Lee in Singapore,
Beth in Beijing). ASA tried to get Foley to focus on hogs, but
he knows humans represent a much bigger market; 2 billion
people vs. 200 million hogs. Foley says it is fine to mention
his name and what he has told me repeatedly in the article I
will write about this trip to China. Foley was a hippie in San
Francisco. He is very supportive of soyfoods, and personally
loves tofu and soymilk. I find him to be a very good man.
We talk and I take notes for 6 hours. We are on the same
wavelength.
Statistical (and other) information about soyfoods in
China is in surprisingly short supply, and what does exist is
hard to find. There are no private companies so individuals
with a personal interest or historical sense. People are
assigned to do the jobs they do. There is only a very
superficial soy “culture.”
Joe Rakosky has lots of fine color slides and charts on
soy protein products.
I must meet Ed Quinones; we have similar interests.
Quinones is the regional manager for Asia and Latin
America. He is Terry’s boss.
Big food markets in Beijing, in order of size /
importance: (1) Ching Wen Sai Chua. (2) Dong Dan. (3)
Chao Yan. They open at 7:30 or 8:00 each morning. Get
there early before all foods are sold out. Sunday morning has
the best selection of all foods.
The lack of fridges
refrigerators in China is a key factor in the limited
availability of fresh tofu; people buy it shortly before
they eat it. This factor is also important in all Third World
countries.
Su jiang rou is meat or tofu pickled in jiang (Chinese
miso).
The place I visited that makes meat analogs is Quan Su
Zhai at Ba Mien near Wan Fu Jin.
In a salted foods shop I see La Jiang-you, a type of soy
sauce. What is it? How is it made?

At the morning market, 80 people are waiting in line
for fish, 40 for vegetables. What a huge waste of people’s
time. Why not have 2-3 lines instead of one. The retailers
just stand there, almost dead-looking. There is no tofu left by
3:30 p.m. Bean threads are sold in the “bean products / foods
shop.”
KoKo = Ke Ke Doufu Fen, 250 gm. Made in Beijing.
Soymilk powder with chocolate flavor.
Most yuba in Beijing is dried yuba sticks. It is tough, so
it will not break during shipping.
Da Dou Tanpaku Shokuhin is a leathery looking type
of extruded soy flour. Tan in color, sold in a 500 gm bag.
Lots of these bags are seen in the market. Made in Beijing. It
doesn’t seem to be selling to well.
In Japan in the late 1950s and early 1960s, the advent
of refrigeration in plants, distribution, retail and homes
played a major role in the expansion of tofu into large
factories and the gradual demise of small tofu shops. The
lack of refrigeration has limited the modernization of the
tofu industry in China, as has the switch decentralized to
centralized state-controlled markets. Are there no traditional
outdoor markets in Beijing? Are all markets in these huge
uninviting warehouse-like buildings? Address: P.O. Box 234,
Lafayette, California 94549. Phone: 415-283-2991.
482. Tribelhorn, Ronald E. 1983. University of Colorado
LEC program (Interview). SoyaScan Notes. Aug. 5.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Among low-cost extrusion cookers, the InstaPro is best for texturizing soy; the Brady can’t do it, nor
can it make full-fat soy flour. The LEC program is still
being funded by U.S. AID, so the program can still provide
services. However they are doing relatively little product
development work. The active program research ended in
about 1980 with the publication of LEC-10. This was the last
of the ten LEC publications. LEC-7, the proceedings of the
Tanzania symposium in Jan. 1979, is the best summary of
worldwide work with LECs to date. The LEC program has
a newsletter; Ron will send back issues to Soyfoods Center
and put us on the mailing list.
LECs are cost effective at outputs of 1 ton/day or less.
Wenger extruders and Anderson International machines
become cost effective at outputs of more than 1 ton per day.
All of the existing plants basically make cereal-soy blends
for use as weaning foods or foods for school-age kids.
Therefore, government funds support most of the plants.
Of their various programs, by far the most successful
was the Sri Lanka program, featuring Thriposha. The Costa
Rica program has also been successful and made rapid
growth. The Guyana program, in operation since Dec.
1980, is presently very successful; their LECs can’t make
enough product to fill the demand. They are making it so
inexpensively that many people in addition to the target
group are also using it. Bolivia represented a combination
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of private and public funds; Ron does not know if it is still
in operation. A program in Ecuador started in the fall of
1982. In Chihuahua, Mexico, the two plants have been very
successful. An LEC plant is also in operation in Thailand.
Ron’s main work now is stabilizing rice bran before oil
extraction. Address: Colorado State Univ., Fort Collins,
Colorado.
483. Cereal Foods World. 1983. People [at Wenger
International, Inc.]. 28(8):478. Aug.
• Summary: Oak B. Smith has resigned (effective April
1) as chairman of the board at Wenger International, Inc.
He will continue to work with Wenger as a consultant and
as chairman emeritus. Smith will be succeeded by Gary
Johnston, who has been employed by Wenger for the past 19
years.
484. Mermelstein, Neil H. 1983. Soy-oats infant formula
helps fight malnutrition in Mexico. Food Technology
37(8):64-72. Aug.
• Summary: Contents: Introduction. The benefits of Soyaven.
The product (incl. the formula, nutrient analysis, and photo
of the container). The process (totally dry; the soybeans are
cooked at 320ºF for about 90 seconds in a low-cost extruder
that generates heat by friction). The development (history of
the concept and product from March 1978). Photos of key
people involved in the development of the product (incl.
Dr. Francisco R. del Valle, Dr. Hector Bourges, Joaquin
Ponce Aguirre) and of the PADSA plant. Other products.
“The development and commercialization of Soyavén,
a nutritious, low-cost infant formula that is helping to
alleviate malnutrition in Mexico, has earned the 1983 Food
Technology Industrial Achievement Award... This year, the
award is presented to Fundación de Estudios Alimentarios y
Nutricionales, A.C. (Food and Nutrition Studies Foundation,
hereinafter referred to as Fundación) and Productos
Alimenticios Delicias, S.A. de C.V. (Delicias Food Products,
hereinafter referred to as PADSA). Both organizations are
located in Chihuahua, Mexico’s largest state. Fundación
is located in the city of Chihuahua, the state capital, and
PADSA is located in the city of Delicias, 50 miles to the
south, in one of the state’s most important agricultural
districts. Fundación was founded in October 1980... PADSA,
established in 1977, manufactures and distributes Soyavén
throughout Mexico... Soyavén is a powdered infant formula
based on soy and oats (soya and avena in Spanish).”
Commercial production of Soyavén began in July 1979.
In November 1981, Soyavén was presented the National
Bank of Mexico’s 1980 Science and Technology Award for
its value in fighting malnutrition in Mexico. Soyaven sells
for about half the price of the least expensive milk-based
infant formulas in subsidized Conasuper stores. Currently
48,000 cans per month are being sold throughout Mexico,
most in Mexico City. Address: Assoc. editor.

485. Keating, Bern; Weil, Robert. 1983. The Chihuahua
program: An application of low-cost extrusion technology.
Washington, DC: U.S. Agency for International
Development. 12 p. Preface by Martin J. Forman. 28 cm.
• Summary: Contents: Overview (incl. CIATECH = Centro
de Investigaciones y Asistencia Tecnologica de Estado de
Chihuahua, A.C.). The technology (“Armando Camacho,
Director of CIATECH, first saw soybean extrusion with
the low-cost Brady extruder in Costa Rica. He visited
Colorado State University to consult with U.S. engineers...”).
Program genesis–The plant at Delicias (good history, incl.
CONASUPO). The plant at Cuauhtemoc (established
18 months after the first plant). Albachisa (pilot milk
reconstruction plant completed in the fall of 1979). Other
activity. Outreach and technology dissemination. Success
factors. Conclusion. Address: 1. Technical writer; 2.
Member, Nutrition and Agribusiness Group, USDA.
486. Isralow, Sharon. 1983. Beyond better nutrition: A closeup of potential multiplier effects of food aid, combined with
other development resources, in Costa Rica. Horizons. Oct.
p. 22-27.
• Summary: Discusses Costa Rica’s first soybean processing
plant, located on the outskirts of San Jose and run by CARE;
it makes soy flour then processes it into Vitaleche (a soy &
nonfat dry milk beverage), Frescorchata (a corn-soy-milk
blend), Masarina (a corn-soy flour used to extend meat
or make empanadas and tortillas), or, on a smaller scale,
Nutrisoy (a beverage made from soy and milk). “Four years
ago, CARE started operating the plant with $318,000 of its
own money and a $500,000 AID grant. The Costa Rican
Ministry of Health provided the land. Operating expenses,
initially financed from the Costa Rican government treasury,
now come from funds generated through P.L. 480 sales. Last
year the plant broke even for the first time.
“Originally set up to supply a nationwide supplemental
feeding program, the project has come a long way since its
beginning in 1976... Meanwhile, as the plant’s technology
evolves, plans are being made to transfer the operation to a
private Costa Rican company, probably by the end of fiscal
1984.”
“The plant employs 25 Costa Ricans, trained in plant
operations by Colorado State University (CSU)... Key CARE
staff in Costa Rica–former Country Director Justin Jackson
and John McLeod, deputy director of CARE’s Costa Rica
office, and George Menegay–all have experience setting up
food processing plants in other developing nations.”
487. Shurtleff, William; Aoyagi, Akiko. 1983. Dr. D.W.
Harrison and Africa Basic Foods: History of work with
soyfoods. Soyfoods Center, P.O. Box 234, Lafayette, CA
94549. 10 p. Nov. 22. Unpublished typescript. Available
online at www.soyinfocenter.com.
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• Summary: www.soyinfocenter.com/HSS/harrison_and_
africa_basic_foods.php
A comprehensive history of the subject. D.W. Harrison
is an African-American physician and a Seventh-day
Adventist. Contents: Introduction. Early years: Birth (1921)
and education, army, first trip to Africa, attraction of Ghana’s
Nkrumah, Meals for Millions. Work in Ghana (1960-63):
contract as surgeon, start of farm machinery company, start
of bakery and small school, return to U.S. in 1963. Work in
Uganda (1964-71): Attractions of Uganda, hired by Uganda
government, establishment of Africa Basic Foods (ABF,
1965), 3 objectives, expansion of soybean production, early
food production, home-roasted soy flour, grants, equipment,
church ties, 3 early products, marketing and demonstrations,
end of government contract, start of private medical practice,
Worthington Foods purchase of ABF stock and loan of Sam
Yoshimura, new tofu and soymilk products, soynuts and
soynut butter, Wenger’s extruder, speech to United Nations
Industrial Development Organization (1969), balance of
business and service, Idi Amin and 1970’s instability to
present. Work in Kenya (1974-82): Move to Kisii, work
with soybean production, start of New Soya Enterprises.
Summary. Address: Lafayette, California. Phone: 415-2832991.
488. Atkinson, William T. 1983. History of work with
soybeans and soyfoods, and the invention of TVP
(Interview). Conducted by William Shurtleff of Soyfoods
Center, Nov. 26. 6 p. transcript.
• Summary: In 1935 he began to work on soybeans with
Robert Boyer under Henry Ford. He isolated proteins
from the soybean and attempted to manufacture Azlon, an
artificial wool, from spun soy protein fibers. Atkinson did the
developmental work and spun the original soy protein fibers.
Boyer’s work was to maintain the research lab and staff for
Henry Ford, who made his office in the building. Henry
Ford at that time was chairman of the board and had a lot of
time to devote to agricultural research. His son, Edsel, was
president of the company.
From 1935 to 1949 he worked with soy protein fibers
to make fabrics, and developed molded industrial plastics.
In 1949 he made a major switch to developing foods made
from soy protein. Starting in 1949 he developed a food
grade isolated soy protein in powdered form at Drackett.
He thought it was an excellent product with potential
applications in products such as Gerber’s Baby Food,
malted milks, etc. This was the original food-grade isolated
soy protein. After a lot of market research they found that
nobody was interested in a food grade soy protein, even if it
tasted good, and was the right color and price.
Atkinson began to work at ADM in 1957 when ADM
purchased Drackett’s Agricultural Division. In 1958-59
ADM started selling this soy isolate to Consolidated Foods
in Texas; it was quite satisfactory and practical. In about

1959 ADM made the mistake of selling about 25 pounds
of it to some company that was working with Pillsbury to
incorporate soy protein isolate granules into a chili product
for Pillsbury. One year later they received notification from
Swift and Ralston Purina that the product could no longer be
patented because a year had elapsed since it was first sold.
Discouraged, they began research on other ways of making
foods from defatted soy flakes.
In 1961 he started extruding his isolated soy protein into
plexilamellar material. Initially he used a rubber extruder,
then changed to a plastics extruder. But ADM failed to patent
the extruded isolates since they were basically a commodities
company with little knowledge in this patent area. No patent
attorney or department was connected with the research
group until about 1963.
Work on extrusion of defatted soy flakes started in about
1961.
Note: As of May 1991 William Atkinson was still alive
but he had Alzheimer’s disease and was unable to talk.
Address: 852 Karen Dr., Decatur, Illinois 62526. Phone: 217877-9048.
489. Li, Zeying; Zhang, Ruiting; Fu, Aizhong; Liu, Yuhai;
Sun, Yanjie; Zhang, Hong; Wang, Liwei. 1983. [Studies on
protein supplements. II. The nutritive value of different heat
processed soy flour and peanut protein concentrate]. Ying
Yang Hsueh Pao (Acta Nutrimenta Sinica) 5(4):327-35. Nov.
[25 ref. Chi; eng]
• Summary: “Soy flour and peanut flour have long been
used as protein supplement in infant and child feeding. In
this study the nutritive value of different heat processed
soy flour and peanut protein concentrate were measured by
means of chemical and biological methods. The samples
tested included: (1) Soy flour, wet heat treated–soybean was
cleaned, soaked, steamed, dried and ground to powder. Such
a process is time consuming, and therefore inconvenient
in large scale production. (2) Soy flour, infra-red exposed–
soybean was cleaned, exposed to infra-red light and
ground to powder. (3) Soy flour, extrusion cooked-defatted
soybean flakes were ground, extruded, dried and ground
to powder. (4) Peanut protein concentrate–peanuts were
cleaned, dehulled, ground to paste, mixed with dilute alkali,
centrifuged and spray dried.
“From the results obtained, there is no distinct
difference; in nutrients content among the three processed
soybean products. The protein contents 39-49%, rich in
lysine (around 6g/16gN) but deficient in methionine (around
1.5g/16gN). The available lysine content in 16 g nitrogen of
wet heat treated, infra-red exposed, and extrusion cooked soy
flours are 6.05, 4.82, and 5.18 g respectively. The corrected
protein efficiency ratio (PER) (the PER of the subsidiary
reference casein standardized with ANRC casein is 2.40) of
the three soy flours are 2.06, 1.86, and 1.91. The metabolic
results from wet heat treated, infra-red exposed and extrusion
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cooked soy flours are shown respectively as follows: TD
[true digestibility] is 91.9, 87.2, and 86.2%; BV is 67.8, 58.8,
and 59.4%; NPU is 62.4, 51.3 and 51.3%. The corrected
PER (2.40), BV (69.9%), and NPU (67.9%) of casein show
no significant difference with those of wet heat treated soy
flour. However these criteria of the latter two groups are
significantly higher than those of the infra-red exposed and
extrusion cooked soy flour. Based on the data cited above, it
could be concluded that in preparing soy flour, the wet heat
treated processing is better than the infra-red exposed and
extrusion cooked method.
“The protein content of peanut concentrate is 70.2%.
However it’s amino acid pattern is unbalanced, deficient in
lysine, threonine, methionine, and tryptophan. The available
lysine content in 16g nitrogen is only 2.89 g. The corrected
PER is 1.32. Though the TD of peanut protein concentrate
is the highest, it’s BV (43.6%) and NPU (42.0%) rank the
last owing to the deficiency of aforementioned amino acids.
It is not appropriate to be used as the sole protein source of
the milk substitute.” Address: Dep. of Nutrition and Food
Hygiene, Inst. of Health, Chinese Academy of Medical
Sciences, Beijing, China; Food Detection Research Inst. of
Commerce, Beijing, China.
490. Howes, Eric. 1983. Meals for Millions (MFM)
Foundation (Interview). SoyaScan Notes. Dec. 19.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: MFM was doing good work when Mark H.
Sterner was directing it; then when Peter Davies came in,
it went down hill. Hank Sterner, Mark’s son, has his own
extruder company. Hank has much longer experience at this
than Mark. Peter got MFM much more involved in working
with governments and not necessarily doing the field work
themselves. Mark is a very knowledgeable man, with very
wide experience. Mark would be a good person to interview
about Meals for Millions. A business card shows that Mark
H. Sterner is President, Appropriate Engineering & Mfg. Co.,
P.O. Box 40, Norco, California 91760. Phone: (714) 7845877. Mark manufactures a low cost extrusion cooker that
makes 300 lb per hour–of CSM or textured soy protein.
When Mark was director, MFM ran a school training
people from overseas in both soymilk production and soy
extrusion. In Santa Monica, MFM had a Sprout-Waldron
extruder and also a small Wenger X-15 extruder. It was a
practical, hands-on program. To make soymilk, they used the
traditional Asian water extraction method.
491. Sterner, Mark H. 1983. Work with Meals for Millions
Foundation, 1966-1973 (Interview). Conducted by William
Shurtleff of Soyfoods Center, Dec. 20. 2 p. typed transcript.
• Summary: Mark Sterner joined MFM in 1966. He initiated
technology transfer, moving away from distribution of MPF.
He was executive director in 1972 and 1973. Florence Rose
was the executive director of MFM for roughly 20 years,

from the inception until just before Sterner arrived–when she
retired. In 1965 the Board decided to wind down distribution
and to focus on technology transfer.
The first MPF was made by Gentry Foods, a food
dehydrating company. General Foods began to make and
market multi-purpose food on 1 Dec. 1959; before that it had
been made by Gentry Foods in the Los Angeles area. The
formula was changed when General Foods started making
MPF. The peak year for MPF distribution was about 1965;
roughly 60 to 100 tons were made and distributed each
year at that time. It was never an impressive amount when
measured by weight. 2,000 tons would be 100 tons a year
for 20 years. The U.S. government said the amount of MPF
distributed was “fairly small.” After about 1955, most of
it was sent to missionaries and the like who operated soup
kitchens, hospitals, etc. They used it properly and it was well
accepted as a protein fortifier. Virtually all of it was sent in
sealed #10 cans. General Mills continued to make MPF until
it stopped being distributed in about 1980.
Florence Rose tried to get USAID to distribute MPF but
they were not interested.
Incaparina was the first cereal-soy blend.
Mark’s most significant accomplishment was the
development of an extruder or extrusion cooker that could
be built and used in less developed countries. Most such
countries could not afford to purchase one of these from
the USA. He made design changes, such as interrupting
the flights. Later a number of these changes he made were
adopted by other manufacturers of extruders. About six of
the MFM extruders designed by Mark went into the field,
two in Korea and 1 each in Thailand, Puerto Rico, and
Africa. Mark will be with Hank Sterner until about May; he
would love to look over the draft manuscript on the history
of MFM.
Mark left MFM in a situation he was not happy with;
he has not kept track of it afterwards. It’s a “heritage room”
history.
Before he arrived, MFM had a certain air about it (little
credibility) that it was run by “that woman who was in
menopause.” The same woman was executive director for
the first 20 years; she had no endowment funds. Clifford
Clinton apparently funded it for the first two years and
provided it with office space above one of his restaurants. It
was a private foundation, publicly funded. Then the Board
disowned Clinton, but amends were made in about 1972.
“Florence Rose was kind of laughed at. She trotted
around the world with a carpet bag full of Meals for Millions
literature, elbowed her way in to see heads of governments
and top officials, and encouraged them to work with her”
(and MFM). She had much the same presentation and
reputation in Washington, DC. People hated to see her
come around. So MPF and MFM, primarily because of her
personality, found little favor with the government. She died
in 1969.
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When Mark Sterner came in to MFM it took on a whole
new tone. It became reputable internationally, professional,
listened to, welcomed by cereal chemists and with credibility
in Washington, DC, as with Rod Crowley’s office and with
USAID. MFM was getting $1.3 million a year for a few
years (1972-1973) before he left. This funding indicated
real confidence and it made a big difference in operations.
Plus, MFM got additional money to construct a laboratory
and classrooms in Santa Monica. Address: Formerly
technical advisor and executive director, Meals for Millions
Foundation, Norco, California 91760.
492. Shurtleff, William; Aoyagi, Akiko. 1983. History of
soy flour, grits, flakes, and cereal-soy blends. Soyfoods
Center, P.O. Box 234, Lafayette, CA 94549. 128 p. Dec.
24. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/flour1.php
A comprehensive history of the subject. See also:
History of Roasted Soy Flour. Contents: Part I: What are
soy flour, grits, flakes, and cereal-soy blends? Introduction:
Developed in the West, difference from roasted soy flour.
Soy flour. Soy grits and flakes. Cereal-soy blends = soyfortified blended foods. Etymology and nomenclature:
German, French, U.S. English, U.S. whole soy flour, British
English. Overview of world soy flour history.
Part II: History of soy flour, grits, and cereal-soy blends
in Europe and Australia. The early years (1767 to 1899).
1900 to 1919. Between two wars (1920-1939). 1940-1959.
1960 to 1983.
Part III: History of soy flour, grits, flakes, and cerealsoy blends in the USA. The early years (1767-1919). 1920
to 1939. The 1940’s and World War II. Meals for Millions
and multi-purpose food. 1960 to 1980’s. Food for Peace
Program. Low cost extrusion cookers. Soy flour, grits, and
flakes in America.
Part IV: History of soy flour, grits, and cereal-soy blends
in Canada.
Part V: History of soy flour, grits and cereal-soy blends
in Asia. Introduction. Bangladesh. China. India. Indonesia.
Japan. Korea. Philippines. Sri Lanka (Thriposha). Taiwan.
Thailand. Vietnam.
Part VI: History of soy flour, grits, and cereal-soy
blends in Latin America. Introduction. Bolivia. Brazil.
Chile. Colombia. Costa Rica. Ecuador. Guatemala. Guyana.
Mexico. Paraguay. Peru. Venezuela.
Part VII: History of soy flour, grits, and cereal-soy
blends in Africa. Introduction. Ethiopia. Ghana. Kenya.
Nigeria. Rwanda and Burundi. South Africa. Tanzania.
Uganda. Zimbabwe.
Part VIII: History of soy flour, grits and cereal-soy
blends in the Middle East.
Note: This is the earliest English-language document
seen (Jan. 2019) with the term “cereal-soy blends” in the

title. Address: Lafayette, California. Phone: 415-283-2991.
493. Björck, I.; Asp, N-G. 1983. The effects of extrusion
cooking on nutritional value–A literature review. J. of Food
Engineering 2(4):281-308. *
• Summary: From the publisher: “Like other processes for
heat treatment of food, extrusion cooking may have both
beneficial and undesirable effects on nutritional value.
Beneficial effects include destruction of antinutritional
factors and gelatinization of starch. On the other hand
Maillard reactions between protein and sugars reduce the
nutritional value of the protein. Heat-labile vitamins may be
lost to varying extents. In this paper a review of the literature
is presented. The type of extruder is specified and, when
relevant and known, the process conditions.” Address: Dep.
of Food Chemistry, Chemical Centre, University of Lund,
P.O. Box 740, S-220 07 Lund, Sweden.
494. Lee, C.H.; Lim, J.K.; Lim, J.D.; Lee, M.H. 1983.
Single-screw food extruder. Korean J. of Food Science and
Technology 15(4):392-98. *
495. Nichols, J.P. 1983. A review of the commercial
marketing program for Thriposha. Texas Agricultural Market
Research and Development Center, Texas A&M University,
College Station, Texas. *
496. Duersch, Win. 1983. Development and utilization of
textured soy proteins and foods. In: Roy E. Martin, ed. 1983.
Third National Technical Seminar on Mechanical Recovery
& Utilization of Fish Flesh. Washington, DC: National
Fisheries Inst. vii + 581 p. See p. 312-23. Held 1-3 Dec.
1980 at Raleigh, North Carolina. [4 ref]
• Summary: Discusses the history of the development of
soybeans in the food industry. Also discusses the use of soy
proteins and oils in the minced fish industry. Fig. 2 (p. 322)
shows the “old way” to make textured vegetable protein from
soy flour, and the “new way” using soy flour or soy protein
concentrate and Griffith’s patented process (U.S. Patent No.
3,904,769), which has a cooling chamber at the end of the
extruder. Laminar flow of the cooling “protein lava” takes
place followed by “controlled steam bubble formation and
fibre formation as steam bubbles move in direction of flow
through cooling lava.” Address: Griffith Laboratories, Alsip,
Illinois.
497. Jowitt, Ronald. ed. 1983. Extrusion cooking technology.
London: Elsevier Applied Science Publishers. xx + 212 p.
Illust. Index. 25 cm. [292 ref]
• Summary: See next page. Note: “Selected papers reprinted
from Journal of Food Engineering, Vol. 2, numbers 2-4,
1983. Brief presentations were made at a Symposium on
Extrusion Cooking organized by Professor Pikka Linko at
the 7th World Cereal and Bread Congress in Prague in 1982,
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which are amplified in this collection.”
Contents: Optimisation of process variables in extrusion
texturing of soya. Steady-state modelling of extrusion
cooking employing response surface methodology. Response
surface methodology in the control of thermoplastic
extrusion of starch. Engineering aspects of single- and twinscrew extrusion-cooking of biopolymers. Extrusion cooking
of grains for ethanol production. Production of flat bread by
extrusion cooking using different wheat/rye ratios. Protein
enrichment and grain with poor baking ability. Animal feed
applications of extrusion cooking and a Polish example.
Extrusion cooking and bioconversions. Twin-screw extrusion
cooking of starches. Flow behaviour of starch pastes.
Expansion and mechanical properties of extrudates. The
effect of extrusion cooking on nutritional value–A literature
review (with 105 references).
The Preface begins: “The subject of extrusion cooking is
now of major importance in food processing.” Indeed “it is
being increasingly regarded as a versatile, high-temperature,
short-time (HTST) bioreactor.” Address: Visiting Prof.,
Catholic Univ. of Leuven, Belgium. Polytechnic of the South
Bank, London, UK.
498. Kinsella, John E. 1983. Protein texturization fabrication
and flavoring. In: Miloslav Rechcigl, ed. 1983. CRC
Handbook of Nutritional Supplements. Vol. I. Human Use.
Boca Raton, FL: CRC Press. See p. 35-105. [280 ref]
• Summary: Contents: Introduction: World food situation,
protein properties. Texturization: Historical, terminology.
Protein sources: Soy proteins. Fiber spinning: Basic process,
protein sources, dope solution, coagulation and drawing,
binders, other additives, composition. Physicochemical
aspects of fiber formation: Storage characteristics, utilization,
problems and prospects. Extrusion: Materials, extrusion
process, extruder types, physical and chemical changes,
factors affecting texture, new developments, structure and
properties. Other methods for texturizing proteins: Fiber
type, textured pieces, steam texturization, press texturization,
other, gluten, oriental textured food. Sensory characteristics:
Texture, flavor, meat flavors, meat flavor formulations,
synthetic meat flavors, flavoring problems. Nutritional
aspects: Antinutritive factors, effects of heating, flatulence
factors, nutritive value of textured protein. Regulations.
Prospects.
“Too many humans are suffering from protein
malnutrition because they are not getting enough dietary
protein, although averaged statistics may not reveal this
situation.” Address: Director, Inst. of Food Science, Cornell
Univ., Ithaca, New York.
499. Williams, Sally K.; Bacus, J.N. 1983. Engineered
seafood products. In: Roy E. Martin, ed. 1983. Third
National Technical Seminar on Mechanical Recovery
& Utilization of Fish Flesh. Washington, DC: National

Fisheries Inst. vii + 581 p. See p. 349-56. Held 1-3 Dec.
1980 at Raleigh, North Carolina.
• Summary: A soy/fish product was formulated by
combining 20% fish with 80% soy flour. The mixture was
extruded and, when eaten dry, had a moderately crunchy
texture. After being simmered for 15 minutes in a broth
prepared with L.J. Minor seafood base flavoring, it had a
“meat-like” texture. Possible uses include “fish bits,” similar
to bacon bits, for salads, fish chunks for chowders and soups,
and fish croutons for use in salads and soups. Address: ABC
Research Corp., Gainesville, Florida.
500. Shurtleff, William; Aoyagi, Akiko. 1984. The Meals
for Millions Foundation and Multi-Purpose Food: History
of work with soyfoods. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 7 p. Jan. 15. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/meals_for_
millions.php
A comprehensive history of the subject. Contents: Early
years (1900-39): Clifford Clinton’s years in China, Clifton’s
Cafeteria in Los Angeles, California, to feed the needy
during the Depression. A way to feed the world (1940-1965):
Grant from Clintons to Dr. Henry Borsook to find food for
postwar Europe, Mme. Berzceller’s / Berczeller’s MultiPurpose Meal (primarily defatted soy flour) ready in late
1944, the initial formula, first use in Los Angeles, Clintons
founded Meals for Millions Foundation in Los Angeles
1946, all-soy formula in 1950’s (now called Multi-Purpose
Food, MPF) made by General Mills until 1980, celebrities
praise MPF (Eleanor Roosevelt, Albert Schweitzer, Pearl
Buck–a director), Executive Director Florence Rose creates
poor professional image, amount distributed, historical
significance. 1966-76: From distribution to technology
transfer, Mark Sterner new program head 1966, move to
Santa Monica 1967, overseas manufacturers, early 1970’s
new self-help philosophy, phrase, and logo, USAID (U.S.
Agency for International Development) funding in 1973
launched a new era, training center and classrooms in Santa
Monica headquarters, developed own low-cost extrusion
cookers, major work with soy done in Korea and Ecuador.
1976-1980’s: Peter Davies replaced Sterner 1976, last MPF
distributed 1980, first training overseas, applied nutrition
programs, 1982 move to Davis, CA, 1982 budget of $2
million. Address: Lafayette, California. Phone: 415-2832991.
501. Soyanews (Sri Lanka). 1984. Consumer guide: Three
kinds of [soya] flour. 6(5):6. Jan. [1 ref]
• Summary: (1) Regular whole soya flour is made by the
Cereal Products Factory in Kundasale. The flour is popular
with bakers. “It can also be used as a substitute for coconut
milk but its dispersibility in water is not as good as the flour
prepared by the second method.
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(2) The soya beans are dehulled and blanched for 20
minutes, then passed through rollers and flaked. The flakes
are dried and then finely ground to a powder. This flour has
good dispersibility in water. Called Rajasoya, it is made by
the Rajarata Food Grain Processing Co. It is widely referred
to as “dry soya milk.”
(3) A third method of making whole soya flour is
by extrusion cooking. This flour is available only at the
Soyabean Foods Research Centre at Gannoruwa.
502. Smith, Oak B. 1984. Re: More on the history of
Wenger’s work with extrusion cooking. Letter to William
Shurtleff at Soyfoods Center, Feb. 29–in reply to inquiry. 3 p.
Typed, with signature on letterhead.
• Summary: “2. As far as I know, all PL 480 cereal based
blends corn or wheat will optionally be manufactured
on extrusion cookers beginning in 1966. The original
specification for CSM, as I recall it, specified that the
degerminated corn should be cooked on heated flaking rolls.
I of course tried, beginning in 1965, to secure a change
in this specification so that their degerminated corn could
be processed by extrusion cooking. At my request, Dr.
Buchannan of General Foods, Mr. Don Sabin of UNICEF
and Dr. Max Milner of UNICEF suggested to Mr. Orville
Freeman, Director of Agriculture, that specification should
be modified to permit the extrusion cooking of CSM and
later of WSB. I don’t have an exact date in which this
became effective, but believe it was in the fall of 1966. I
have submitted a similar request to Mr. Freeman. “3. For the
1964 publication of the paper “Production and Nutritional
Evaluation with Extrusion Cooked Full Fat Soybean
Flour” by Mustakas, Griffin both of the Northern Research
Laboratory, Layton Allen of UNICEF and by me was first
published report of the work done jointly by UNICEF,
USDA and Wenger in 1963. Publication was held up for
some reason or another so that the paper was not presented
until the fall meeting AOCS in Minneapolis [Minnesota] in
September of 1963. All the work done on that report was
on the Wenger extrusion cooking method of processing full
fat soy for control of growth inhibitors. “4. Paul Crowley
of USDA became interested in extrusion cooking of full fat
soy in about 1967 as I recall it. Paul has been out. in India
for a time and got interested in trying to find methods by
which locally produced foods could be safely processed for
infant feeding programs and the like. I suppose his interest
stemmed from the earlier work that was published in the
Mustakas’ paper.” Address: Chairman Emeritus, Wenger
International, Inc., One Crown Center, Suite 510, 2400
Pershing Rd., Kansas City, Missouri 64108. Phone: (816)
221-5084.
503. Khan, L.M.; Hanna, M.A. 1984. Expression of
soybean oil. Transactions of the ASAE (American Society of
Agricultural Engineers) 27(1):190-94. Jan/Feb. [7 ref]

• Summary: A maximum oil yield of 85.71% was obtained
from ADM soybean flakes. The Brady crop cooker flakes
showed satisfactory oil yields (60%). Address: Agricultural
Engineering Dep., Univ. of Nebraska, Lincoln.
504. Stone, Dave. 1984. Ralston Purina’s work with soy
(Interview). Conducted by William Shurtleff of Soyfoods
Center, March 7.
• Summary: Ral-Con was a joint venture with Continental
Can, now disbanded. Ralston now makes the product on
its own. It’s not a spun fiber like Worthington’s. It is a
“structured protein isolate” that comes is fibrous strands.
Color is light buff to white, sold frozen, in 50 lb. boxes.
The strands are of various lengths. The most common
applications are in poultry (white poultry roll) and seafood
(crab salad).
“Granular isolate” is called Purina Protein 220. Its an
extruded product, but don’t call it jet cooked. They would
never use these terms; 90% protein on a dry-weight basis
(DWB); 88% protein on an as-is basis. When hydrated its
semi-translucent, chewy. The principle application is in
ground beef. Ralston is the only company in the industry
making this or a textured isolate. Much improved Flavor
over textured soy flour.
Textured soy flour. Most of their dry and semi-dry pet
foods are extruded products. Not all soy flour; soy flour is
part of some of them. Talk to Jim Reed 314-982-2261. They
also have a textured soy flour line that is a very minor part of
their business. “Frankly we think its cave man technology.
We’re not interested in making a big issue out of it.” Made in
plants completely separate from and totally unrelated to the
pet food products. It is made by their protein division which
is totally different from Pet Food Div. The focus of their
protein division is soy protein isolates; in one of the plants
they have a textured soy flour operation. Supro-50 is their
brand. Dave is not aware of formulation of pet foods. Two
Separate divisions. Ask Jim Reed. Is it the primary protein
source? Is soy in all their products?
Ralston left the Food Protein Council for “reasons of
divergent focus.” There are basically only 3 big producers
of isolates. One of these, ADM, which gives more emphasis
to its textured soy flour. Staley makes the “old Gunther
whippable proteins.” ADM has lots of ego invested in soy
flour. So basically you have a lot of people most interested in
promoting soy flour. Ralston believes this is very primitive
technology and believes the industry will hurt itself as long
as it advocates using soy flour in foods, which lowers their
quality. Now USDA requires that it be called “textured soy
flour” When did they start doing that? At least a year ago.
The two terms ISP and SPI are interchangeable legally.
Ralston prefers ISP of the two, because the emphasis is
on the word “protein.” “Isolated” sounds very chemical or
foreign. Ralston would like to call it “soy protein” since
its 90% protein. The other terms would be soy concentrate
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and soy flour. Nice! What is the difference? He says the
difference is NOT dietary fiber but carbohydrates. He says
fiber is removed from concentrates. But carbohydrates are
the main thing removed in going from flour to concentrate.
Recheck Smith & Circle, Wolf & Cowan.
Food Protein Council: Industry should be taking a
position of advancing technology: Getting people like the
USDA, in regulatory and purchase programs, to consider the
best available ingredient. Half the members emphasize low
cost. Narrow thinking of Council to focus on meat, not the
whole food system.
ADM, GPC, Ralston petitioned for the removal of
titanium dioxide. There is little competition between plain
isolates and textured concentrate. Textured isolate is NOT
a relatively small part of total business. Isolate flavor
significantly better than concentrates at 20% extension of
meat. But in many applications, such as dairy, concentrates
have no role. He agrees isolate growth looks promising.
In 1960 Ralston started isolates at their Louisville,
Kentucky plant.
The Fuji joint venture started about 1973. It is still very
much alive, with Fuji providing the Asian Marketing. Only
product made there is the “frozen fiber.” The dry isolates are
all made in the USA since its cheaper. He is not aware of any
pollution problem; never heard it mentioned. Too expensive
to ship frozen fiber to Japan. Frozen fiber is used mainly in
seafood products.
New trends. Blood lipid research. They have a little
folder on it. He’ll send it. Ken Carroll and Sirtori. Using
plant instead of animal protein lowers serum cholesterol
and reduces atherosclerosis. Clinical studies individual with
hyperlipidemia. Consumed as part of a modified diet. They
have data from Carroll and Others. They cite references. The
Big problem is the average dietitian does not believe soy
proteins are a complete protein. They still think all vegetable
proteins are “incomplete.” They are trying to communicate
to various publics the efficacy of this protein. No other new
directions.
New Regulations. Prior to these in ca. Feb 1983 the only
product allowed in the School Lunch program was textured
soy flour. Now concentrates and isolates can be used. Only
School Lunch. He has a brochure on it he’ll send, Done
by USDA Food and Nutrition Service. The old FNS 219
regulation. Use textured isolates in ground beef. Still not use
that much textured isolate. Not small but not half. The dry
granule.
There are many buyer mentalities. Some only buy beef.
Some add only 1-2% TSP. Some use max 30% TSF to save
as much money as possible. Some want “all beef quality”
but would like to save a little. They point the blood lipid
advantages. They might save 10-15% but he is not sure.
The real determinant is how much they pay for their meat.
Address: Manager, Marketing Communications, Ralston
Purina Co., Protein Div., St. Louis, Missouri.

505. Sterner, Mark H. 1984. More on work with Meals for
Millions Foundation, 1966-1973 (Interview). Conducted by
William Shurtleff of Soyfoods Center, March 13. 2 p. typed
transcript.
• Summary: A major change in Meals for Millions took
place on 14 Sept. 1964 when Florence Rose was replaced
by Jerry Miller as executive director. In about 1965 the
new officers at MFM began to lay plans for a new building.
Clifford Clinton provided moral support from the wings.
Funds for the Santa Monica building came from Morris
Asimow, PhD (who was president of MFM at the time)
and Jerry Miller; they co-signed a note with a Santa
Monica bank, which was later converted to a mortgage.
The mortgage was paid off over the years by contributions
to MFM during Sterner’s period there. There were no land
grants. Construction started in 1965 and MFM moved into
the new building in April 1966. They wanted a building of
their own located outside of Los Angeles where they could
have a pilot plant and offices.
In India, the original MPF-type food was developed
at Mysore based on peanut meal and Bengal gram. It was
later manufactured by Gopi Agarwal and his brothers in
J.B. Protein Food Industries. They had a peanut pressing
operation in northeast India. They started making it in about
1965 and called it Multi-Purpose Food; it did not contain
soy. MFM, instead of sending MPF from the United States,
sent money to India to help pay for distribution.
Bob Nave and SPRA of the Methodist Mission,
sometime after that, put in a soy extrusion operation. At a
later date, just before Mark left MFM, there was an effort
with Nave to produce second generation foods. Nave’s
mission had received MPF from the USA then bought it
from the Agarwals. Then Nave got an extruder and started
to make a similar product. So MPF sparked Nave’s interest;
eventually he went into second generation foods. Also,
someone in the south of India made a little MPF using
peanut meal, but no soy. Lots of peanuts were available, but
aflatoxins were a problem.
MFM was more involved in image building than in
truth; it was a big problem in the early days. Everyone
wanted to embellish the story to help raise funds. For
example, the early newsletters said that one meal of MPF
cost only 3 cents. No! That was the cost to manufacture it in
Los Angeles, not the cost when it arrived for a hungry person
in Europe.
Adine Laugh was a promotion person, employed by
MFM to promote the organization. When Mark arrived he
worked a lot to bring truth back into the picture. Clifford
Clinton was a very dedicated man, but there were several
years in about 1963-64 when he was alienated from MFM.
He got involved with a chiropractic doctor or healer [Dr.
Omar Fareed] who sort of mesmerized him. That doctor
was flamboyant and lived in Beverly Hills. He threatened
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to take over MFM but the board would not allow it. Clinton
resigned, but soon returned. After Clifford Clinton died, his
wife and son were on the board.
The original MPF was based on uncooked soy grits, but
early on it became available in both soy flour and soy grit
form. This lasted until the 1970s, whereafter it was based
entirely on toasted soy grits. Note: General Mills, Inc. began
to make Multi-Purpose Food in Dec. 1959; it was based on
toasted soy grits.
Mark visited the United Rescue Mission (URM) in
Taiwan; they helped care for refugees from mainland China.
They may well have received MPF.
In 1966 Mark was hired by MFM (not as new program
head) to develop the protein food technologies that would
use indigenous third world ingredients and to develop
a technology transfer curriculum. That led to a more
professional reputation for MFM. Mark worked in that
position from 1966 to 1972, when he went to Korea. During
that time, Jerry Miller was executive director, followed by
Irvin Saunders, a retired colonel, followed by Mark.
In about 1973 USAID in Washington, DC, began to
give MFM $1.3 million a year. Some of this money was
earmarked for building a workshop, and for enlarging labs
and classroom facilities and the program itself.
This month the Korean MFM project [based on
extrusion cooking] is being turned over to a Korean MFM
foundation to be funded by Koreans for work in Korea.
When Mark was director of technology transfer, soymilk
equipment was donated by Sam Tubin. A Chinese banker
in Los Angeles wanted to set up a soymilk plant there. In
1967-68 he set it up to make soymilk to be bottled in soda
pop bottles. He never got it off the ground, although he had
all the equipment–which lay around unused for a year or so.
Sam Tubin bought the equipment to produce a beverage from
fish meal using the Viobin process for making fish meal.
That didn’t work out, so Sam donated the equipment, worth
$250,000 to MFM.
While Mark was in Korea he made connections with
the Sam Young Co., a large manufacturer or ramen (instant
noodles). They wanted to start making soymilk, so Mark
installed MFM’s soymilk equipment at their plant outside
Seoul and they paid MFM for it in installments in Korean
money. Using that money, MFM set up a program in Korea
with an in-country director. And they set up an extruder and
project in Wanju funded by payments from the soymilk plant.
The soymilk plant began operating in about 1973.
They did it in a big way, made 5,000 bottles a day, and soon
expanded the plant. Mark thinks the soymilk product was
named Super-D; it came in plain (sweetened) and chocolate
flavors. MFM’s Korean project became self-supporting
when one province took on the program to provide infant
and weaning foods, as well as commercial foods that were
sold. On 20 March 1984 (in about a week) the project will
be officially turned over to the Koreans. MFM has been

putting a little money into the project. The extrusion project
is also very alive. Now the provincial government is trying
to persuade other provincial governments to build their own
LEC (low cost extrusion cooker) plants.
Starting in about 1966, at the Santa Monica center
they used to demonstrate all the state of the art methods of
making soymilk including hot grind, whole raw bean, using
soy protein isolates, etc. Mark does not know if any of that
work took hold and was applied anywhere. It was all pretty
academic. The tuition of most students was paid by MFM or
by a commercial company.
MPF was an important, pioneering idea and food.
History is partly the result of huge, impersonal forces, and
partly the work of particular remarkable men and women,
who are often pioneers. They have a vision and an idea and
are willing to take a risk and to work hard to manifest that
idea.
A good historian should be able to trace great
movements and ideas back to the men and women whose
ideas and vision started them, and then to give them life
and to give them credit for what they have seen and done.
Clifford Clinton was clearly one such man. Address: Former
director, Meals for Millions Foundation.
506. Lo, K.S. 1984. History of Vitasoy (Interview).
Conducted by William Shurtleff of Soyfoods Center, April
23. 1 p. transcript. In Lafayette, California.
• Summary: Discusses: UNICEF interest in Vitasoy (they
saw the plant many times), package sizes, Greenspot, current
negotiations with China, the dry process for making soymilk
using a Wenger extruder (the company started using it right
after the joint venture with Monsanto. It is easier to control,
gives less off flavors, gives higher protein recovery without
the use of enzymes, and is less expensive), early advertising
campaign slogans, the trademark Vita (registered by a now
defunct noodle company in Hong Kong). Address: 41, Heung
Yip Rd., Aberdeen, Hong Kong. Phone: 5-528211.
507. Shurtleff, William; Aoyagi, Akiko. 1984. Soyfoods
industry and market: Directory and databook 1984. 4th ed.
Lafayette, California: Soyfoods Center. 203 p. April. 28 cm.
[325 ref]
• Summary: Traditional soyfoods, which include tofu,
tempeh, soymilk. miso, soy sprouts, soynuts and soy
sauce accounted for $465 million in annual domestic retail
sales. High-tech, modern soy protein foods, which include
soy flour and grits, soy protein isolates and concentrates,
extrusion textured soy flour and meat analogs, totaled $501
million. When the two sectors are tallied together, Americans
spent $966 million in 1984 for soyfoods... not including soy
oil or exported products. Address: Soyfoods Center, P.O. Box
234, Lafayette, California 94549.
508. Soyanews (Sri Lanka). 1984. Thriposha–First
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introduction to soya. 6(8):4-5. April.
• Summary: Thriposha was first introduced in 1973,
following an agreement in 1972 between the Ministry
of Health and CARE. Initially, “CARE contributed the
ingredients needed to make Thriposha. The sponsors of the
Thriposha program, however, set 1990 as a deadline for the
total phase-out of the foreign contribution of Thriposha.
“These decisions have been very encouraging to
soya farmers in particular. The crop was unknown to
them before 1972. The Department of Agriculture with
assistance from FAO and INTSOY set up a highly successful
extension service among the farmers of the Anuradhapura
district where trials had shown that soya could be grown
successfully.
“The farms soon discovered that soya was both an easy
and rewarding crop.” Above all, “the return [profit] from
soya topped every other crop except chilli [chili].
Maps show: (1) Infant mortality in Sri Lanka in 1974.
(2) Distribution of Thriposha in Sri Lanka. One square =
10,000 beneficiaries. (3) Thriposha sales area in Sri Lanka.
Sales tend to be highest in the areas of greatest need.
Tables show: (1) Thriposha distribution projection
(1983-1990, in kilograms). This table contains 6 columns:
(1) Fiscal year (1983-1990). (2) Free MOH (Ministry of
Health) product volume. Increases from 11.7 million kg in
1983 to 13.5 million kg in 1990. (3) Formula % (changes
from 60% ICSM {Instant Corn-Soy-Milk} and 40% CSB
{Corn-Soy Blend} in 1983 to 20% ICSM and 80% CSB
in 1990). (4) Commercial product volume. Projected to

increase from 220,000 kg in 1983 to 1,320,000 kg in 1990.
(5) Formula % (changes from 60% ICSM {Instant CornSoy-Milk} and 40% CSB {Corn-Soy Blend} in 1983 to
0% ICSM and 100% CSB in 1987 and thereafter). (6) Total
product volume. Increases from 11.920 million kg in 1983 to
14.820 million kg in 1990.
Note: ICSM is made and supplied by the U.S. P.L.
480 Food for Peace Program. CSB is apparently made in
Sri Lanka. A line beneath the table explains: “The PL480
component would be completely phased out in 1992 or if
possible, depending on the program finances, in 1991.”
Table (2) Purchases made by CARE of locally grown
ingredients for incorporation in Thriposha (1977-1983,
metric tons). The amount of maize changed from 1,068 in
1977 to 3,172 in 1983, with only 725 in 1979 and 1980. The
amount of soya increased steadily from 265.4 in 1977 to
1,385 in 1983.
509. Soyanews (Sri Lanka). 1984. Food technology: Lowcost food factories. 6(9):4-5. May.
• Summary: How to start and run a factory using a low-cost
extrusion cooker.
510. Elías, Luiz G.; Braham, J.E.; Navarrete, Delia
A.; Bressani, R. 1984. Calidad proteinica de productos
comericiales de proteina texturizada de soya y de mezclas
con carne [Protein quality of commercial texturized soybean
protein products and their mixtures with meat]. Archivos
Latinoamericanos de Nutricion 34(2):355-65. June. [12 ref.
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Spa; eng]
• Summary: “The purpose of the present study was to
evaluate the protein quality of eight commercial samples
of texturized soybean protein (TSP) collected in the food
markets of various Latin American countries. The study
also included experiments designed to establish the limiting
amino acids in those products, and studies to evaluate the
process of texturization by extrusion cooking. Finally,
experiments were also carried out to evaluate the effect of
replacement of meat by TSP as well as the supplementary
value of the latter to tortilla flour.
“The eight samples were characterized for their
functional properties and protein quality. The results obtained
indicate that all samples were different in density, water
absorption, and nitrogen solubility. Likewise, all samples
were different in their lysine, methionine and threonine
content, with PER values ranging from 1.75 to 2.31. Protein
quality standard value is 2.3 The amino acid supplementation
studies showed a positive significant response to methionine
addition, particularly in those products exhibiting low
PER values. The addition of both lysine and threonine
to the methionine-supplemented product, increased PER
significantly.
“The data also demonstrated that replacement of more
than 25% of meat protein by TSP protein decreased protein
quality of the product, even when a TSP with an accepted
protein quality value was used. This product was also found
to supplement the quality of tortilla protein. Finally, it was
established that the texturization process did not reduce the
protein quality of soybean protein.
“Based on these results, it is concluded that the
variability in the protein quality measured in the eight
TSP samples was due to the initial quality of the soy flour
texturized, which was already damaged before texturization.
For this reason, it is recommended that Latin American
countries establish TSP quality standards when this product
is used as a protein extender for meat, and that appropriate
systems be implemented for the quality control of such
products.” Address: Instituto de Nutricion de Centro America
y Panama (INCAP), Guatemala.
511. American Soybean Assoc. ed. 1984. First European
Soyfoods Workshop, Proceedings. Brussels, Belgium:
ASA. 129 p. Held Sept. 27-28 at Amsterdam, Netherlands
(Krasnapolski Hotel). No index. 30 cm. [38 ref]
• Summary: See next page. Contains 9 papers, mainly
on soyfoods in Europe. A directory includes company
name, person’s name, and address for the conference’s 105
participants. Organizations represented include Caderas de
Kerleau, Aarhus Oliefabrik (Aarhus C, Denmark), Aixagri,
Alfa-Laval, Alfa-Laval Food (John Wilson), Alpro N.V.
(Ph. Vandemoortele, Ch. Daems), Alpura Koreco Ltd., Aros
Sojaprodukter (Ted Nordquist), BRT, Cargill (R. Sevink,
Amsterdam, Netherlands), Cauldron Foods Ltd. (Mr.

Marshall, Mr. Fagan), Centraalbureau Voor Schimmelstruct,
Centro Studi Proteini Vegetali, CETIOM ONIDOL
(Emmanuel Prudom, Toulouse, France), Chemex, Comite
Eetbaar Plantaardig Eiwit (Hague, Netherlands), Consumers’
Association, Condimenta, Cooperative Occitane, Danish
Turnkey Dairies Ltd., Delisana Natuurvoeding, Deutsche
Gesellschaft für Ernaehrung [2 different addresses], DEVAU-GE Gesundkostwerk (Dr. W. Lubosch), Dragon &
Phoenix Ltd. (Donald Lysen), E & R Chemicals, Edelsoja
GmbH (K.O. Tielker), E.M. Chajuss Ltd. [Daniel Chajuss],
Fa L.L. Frank (Missendorp de Bie), Fed. Nat. Syndicats
De Dietetique, F.I.M. Houterman, Food Industries, Food
Manufacture, F.M. Lin, Galactina Ltd. (P. Speck), Gebruder
Bauermeister, Gemint, Giulini Chemie, Goorden Import Cy,
Henselwerk GmbH (Rolf Berger), Heuschen (Mr. Heuschen,
Deurne, Netherlands), Itona Products Ltd. (Mr. and Mrs.
Hampson), Ivel, Keuringsdienst Voor Waren, Libelle, Lucas
Meyer (Axel Schulte), Masterfoods, Melkunie Holland,
Niticel B.V., ONIDOL (Guy Coudert), Paksoy TIC, Paul’s
Tofu (Paul Jones), PFW Nederland BV, Plumrose FDD,
Premier Foods, Purina Protein Europe (A.G. van der Horn
& Willy Naesens, Zaventem, Belgium), Royal Neth. Dairy
Federation, Ruitenberg N.V., Sanico N.V., S.G.A. Flavours,
SIO [Societe Industrielle des Oléagineux, Marie Gérard,
Nanterre, France], Sopad Nestlé (Mr. Rolland, France),
Sojadoc (A. Lacombe, P. Roger, Mr. Henras & Mr. Attié; St.
Paul, 81140 Penne du Tarn, France), Sojaquelle (Wolfgang
Furth-Kuby), Solnuts B.V. (J. Liebregts), Soy (De Preneuf,
Cerny, France), Staley Intern[ational], Stern Chemie
(Volkmar Wyviol, Hamburg), UNCAA, Union Deutsche
Lebensmittelwerke [Hamburg], Univ. of Strathclyde
[Glasgow, Scotland], Vamo Mills (B. Cleenewerck, Ghent,
Belgium), Verstegen Specerijen, V.D.SP.V.B.A., Wenger
International (I. Ben Gera, Antwerp, Belgium).
Registered on Sept. 27. Naarden Intl., Protevit,
Wessanen, Mr. Karas & Mr. Drosihn [Soyastern–From
Germany, not Turkey].
A note in the Nov. 1984 issue of Soya Foods (ASA,
Europe) (p. 2) stated that the workshop was attended by 105
people from 14 countries, and was considered to have been
very successful.
Note 1. This is the earliest published document seen
(May 2015) concerning Sojadoc of France.
Note 2. E.M. Chajuss is the name of Daniel Chajuss’
father. He and his son founded Hayes Ashdod Ltd. “E.M.
Chajuss Ltd.” is a limited or incorporated company that
was jointly owned by Daniel and his father. Daniel Chajuss
attended this Soyfoods Workshop as a “delegate” of E.M.
Chajuss Ltd. company.
Note 3. This is the earliest document seen (March
2020) that mentions Wessanen of the Netherlands. Address:
Brussels, Belgium.
512. Soyanews (Sri Lanka). 1984. Consumer survey: Report
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on test-marketing of Bilinduposha. 7(1):4-5, 8. Sept.
• Summary: Over 94% of those surveyed “expressed their
desire for a low cost weaning food.” Bilinduposha is such
a food–made by the Soyabean Foods Research Centre in
Gannoruwa. Imported infant foods are presently priced at
about Rs. 100 per 500 grams. This is, of course, beyond the
reach of families with average incomes. Thriposha, when
sold commercially, is Rs. 6.50 for a pack of 500 grams.
Tables show: (1) Household income among families
surveyed in Colombo, Kandy, Galle, and Jaffna. (2)
Ownership of capital goods (such as a car, motor bicycle,
bicycle, radio, TV, sewing machine, cows, goats, pigs,
poultry).
A photo shows the front of a 500-gram package of
Bilinduposha / Bilindu Posha.
513. Pathiravitana, S. 1984. Re: Replies to questions about
soy in Sri Lanka. Letter to William Shurtleff at Soyfoods
Center, Oct. 10–in reply to inquiry. 2 p. Typed.
• Summary: “2. A mellum is a process of cooking (verb:
malawana) where the ingredients are very often lightly
cooked over a medium fire. Chiefly a preparation with finely
shredded green leaf which is mixed with shredded coconut,
lime juice, salt, and chopped green chilli. Sometimes ground
shredded coconut is cooked in this style with the addition of
dried shrimp and a pinch of turmeric. Also the tender fruit of
the jack tree [jackfruit] and immature breadfruit are cooked
in the mellum style, but these ingredients have to be first
boiled in water until dry then mixed with ground coconut,
garlic, mustard, etc. Coconut is the most important ingredient
in this preparation and gives the dish its special flavour.”
“5. The plant at Ja-Ela is not a soy flour plant. It is an
extruder plant owned by the Ministry of Health and managed
by CARE.
6. When CARE started importing WSB (Wheat-Soya
Blend) to Sri Lanka in 1973, they first donated it to the
Ministry of Health, then distributed it to those in need.
7. In 1976 the switch was made from using wheat to
using corn in Thriposha.
“8. The background to FAO participation in the Sri
Lanka Soybean Program is as follows: UNDP contracted
with FAO to start the Sri Lanka Soybean Program. FAO in
turn sub-contracted with INTSOY. INTSOY’s term ended
in June 1981 and FAO’s the same year on December 31.
However limited funds from UNDP have been available
to the project after the dates mentioned. What has not been
forthcoming after this date are local funds. As a result
buildings, labour costs, fuel bills, etc. (which are to be met
with local funding) have been in arrears [unpaid]. E.g.,
equipment for microbiological lab gifted by foreign funding
are lying idle because buildings are not ready.
“9. The withdrawal of FAO and INTSOY did not affect
the program as such since their commitment had been
met. The problems faced by the project are, as mentioned

earlier, the problems of local funding. Restraints have been
placed on government spending following calls for financial
prudence. In this situation project officers are compelled to
work within the imposed financial regulations. Thanks to
their ingenuity they have been successful sometimes of bypassing or overcoming or working within such a restrained
atmosphere. Soyabean production in the field is unaffected
by the problems faced by the project. Farmers grow the
beans of the market is encouraging.
Q10. For how much longer will Soyanews continue to
be published? Ans: “CARE has informed the Ministry of
Agriculture that it is agreeable to its suggestion to publish
Soyanews until the end of this year when the Dept. of
Agriculture will be in a position to take it over. However the
Dept. of Agriculture now finds that the funds available are
not sufficient to run Soyanews unless the Treasury releases
more funds. Negotiations to ask for Treasury releases are
proceeding.
“11. Prima Mill began functioning in 1981. It is a
private company based in Singapore and run by Singaporean
management. It refuses to fortify the refined wheat flour it
hands over to the government in exchange for the wheat bran
it exports. I have spoken to the Prima manager, presented
him with soya flour, and invited him to bake some soya
fortified bread. He told me after the baking that there was no
special advantage in using soya flour.
Q12. In summary, how is the Sri Lanka Soybean Faring
as of late 1984 after much of the foreign support money has
been withdrawn. Where is the new money coming from?
Ans: “UNICEF and UNDP continue to provide limited
funding. As a result it is now possible to meet the fuel bills
and hold demonstrations. Negotiations are also proceeding
with UNDP for further assistance. To use a metaphor, it
is still not smooth sailing for the soya project with the
skies still threatened with dark clouds.” Address: Editor,
Soyanews. CARE, P.O. Box 1024, Colombo 3, Sri Lanka.
Phone: 20894/5.
514. Aria M., Luis Fernando; Aguilar V., Fernando. 1984.
Desarrollo de productos para el programa de alimentacion
y nutricion de Costa Rica [Development of products by
the food and nutrition program of Costa Rica]. In: Primera
Reunion Panamericana de Extrusion de Alimentos–
Memorias. xiv + 465 p. See p. 256-302. Held Nov. 1984 at
Chihuahua, Mexico. [Spa]
• Summary: Describes in detail the numerous corn-soy
blends (Nutrisoy, Frescorchata) developed by CITA under
the auspices of the Organization of American States
(Organización de Estados Americanos, OEA), the Dirección
de Desarollo Social y Asignaciones Familiares (DESAF)
and USAID, and in collaboration with CARE (Cooperativa
Americana de Remesas al Exterior). The program, called
“Production and Processing of Soybeans,” was conceived
in 1977 and started in 1979 with the production of C.S.B.,
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Nutrisoy, Mezcla Protéica, and full-fat soy flour (harina
integral de soya). In April 1980 a group from USAID
(Hornstein, Judson Harper) suggested that CITA join the
project to develop a new generation of projects.
The Nutrisoy formula (1980) calls for 63.7% corn,
27.3% soya, 6.25% nonfat dried milk, 1.30% minerals, and
0.10% vitamins. The composition of the product is moisture
4.6%, ash 2.8%, oil 13.6%, protein 20.7%, carbohydrates
58.7%; 445 calories per 100 gm. The Frescorchata formula
(1982) calls for rice 20%, soya 20%, sugar 39.9%, nonfat
dry milk 17%, cacao powder 2.5%, clove fragrance 0.10, and
cinnamon powder 0.10. The composition is moisture 1.8%,
protein 16.7%, oil 5.8%, carbohydrates 72.1%, and 403
calories per 10 gm.
Photos show: The PADSA plant at Ciudad Delicias,
Chihuahua, Mexico. Products made in this plant:
Soyaven. Soya Integral. Fresco Chata. Address: Centro de
Investigaciones en Tecnologia de Alimentos (CITA), San
Jose, Costa Rica.
515. Camacho Griensen, Armando. 1984. Contribution
de la technologia de extrusion de alimentos en la solucion
de problemas alimentarios, la experiencia de Chihuahua,
Mexico [Contribution of the technology of food extrusion in
the solution of food problems–The experience at Chihuahua,
Mexico]. In: Primera Reunion Panamericana de Extrusion
de Alimentos–Memorias. xiv + 465 p. See p. 440-465. Held
Nov. 1984 at Chihuahua, Mexico. [Spa]
• Summary: Contents: Summary. Introduction. Antecedents
to the Chihuahua program for the application of extrusion
technology to foods. Experiments and problems solved.
The first challenge. In search of the technology. The birth
of PADSA (Productos Alimenticios Delicias, S.A.) in Aug.
1977. The birth of ALMESA (Alimentos Mejorados, S.A.).
Fabricating the heart of the technology... Pilot plant for
extrusion of foods. Conclusions.
Photos show: (1) The PADSA plant at Ciudad Delicias,
Chihuahua, Mexico. (2) Products made in this plant:
Soyaven. Soya Integral. Fresco Chata. (3-4) Exterior and
interior views of the ALMESA (Alimentos Mejorados S.A.)
plant. (5-6) Exterior and interior views of the ALBACHISA
(Alimentos Basicos Chihuahua, S.A.) plant. (7) Products
developed at this plant. (8) These products are distributed to
towns where resources are scarce (poor). (9-10) Exterior and
interior views of CIATECH. (11) Products developed using
the extrusion technology, manufactured in plants designed
for CIATECH. (12) Dr. Hector Mayagoitia Dominguez
(Director General of the National of the Council of Science
and Technology), tasting a low-cost milk developed at
CIATECH. Address: Director del Centro de Investigaciones
y Asistencia Tecnológica–del Estado de Chihuahua, A.C.
516. Camacho Griensen, Armando. ed. 1984. Primera
Reunion Panamericana de Extrusion de Alimentos [First Pan-

American Conference on Extrusion of Foods]. Chihuahua,
Mexico: CONACYT and CIATECH. xiv + 465 p. Held Nov.
1984 at Chihuahua, Mexico. Illust. No index. 28 cm. [200+
ref. Spa]
• Summary: Papers, mostly in Spanish, describing the solid
progress made in food extrusion in Latin America. Contents:
Introduction, by Ing. Armando Camacho Griense. Photos
of the conference and participants (p. iii-vii). Directory of
24 participants. 1. Utilization of LEC (Low-cost Extrusion
Cooker) technology (low cost, high nutritional value) in the
feeding programs of the government of Costa Rica... Soy is
prominent in two chapters cited separately: Pages 256-302,
by Clark. Page 440-63 by Camacho Griensen. Address:
Mexico.
517. Product Name: [Fresco Chata].
Foreign Name: Fresco Chata.
Manufacturer’s Name: PADSA: Productos Alimenticios
Delicias S.A.
Manufacturer’s Address: Apartado Postal 376, Zona
Industrial, 33000 Ciudad Delicias, Chihuahua, Mexico.
Date of Introduction: 1984 November.
Wt/Vol., Packaging, Price: Can with plastic lid.
How Stored: Shelf stable.
New Product–Documentation: Primera Reunion
Panamericana de Extrusion de Alimentos. 1984. Nov. p. 451.
Photo of can.
518. Product Name: [Whole Soya Flour].
Foreign Name: Soya Integral.
Manufacturer’s Name: PADSA: Productos Alimenticios
Delicias S.A.
Manufacturer’s Address: Apartado Postal 376, Zona
Industrial, 33000 Ciudad Delicias, Chihuahua, Mexico.
Date of Introduction: 1984 November.
Ingredients: Soybeans.
Wt/Vol., Packaging, Price: Can with plastic lid.
How Stored: Shelf stable.
New Product–Documentation: Primera Reunion
Panamericana de Extrusion de Alimentos. 1984. Nov. p. 451.
Photo of can.
519. Heinicke, Herbert R. 1984. Re: Insta-Pro extruders
used to make foods. Letter to William Shurtleff at Soyfoods
Center, Dec. 18–in reply to inquiry. 1 p. Typed, with
signature on letterhead. [Eng]
• Summary: “In answer to your first question, we are not
exactly sure how many of our extruders are used to make
human food products. After we sell the extruder, the user
is free to do what he wants with the exception of some
specialty products which are produced under a license. As
an example, we sold several dozen extruders to the USSR in
the 1970s presently for feed use, although we have had little
contact with them since then.
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“Our best example is the plant in Sri Lanka where we
are reasonably sure that the extruder we sold to UNICEF is
being used for human food in India. We are currently making
arrangements for placing 2 extruders in Nigeria one of which
will be used for human food and one of which will be used
to develop both human food and animal feed products. There
may be a couple of others I’m not aware.
“In addition to our work with Iowa State University
and University of Illinois we also have extruders at Texas
A&M and Colorado State where interest has been expressed
in developing human foods. Now that we have developed a
flaking roll attachment and will have at least 2 universities
involved in our efforts in human foods, we will begin to
see an increasing number of extruders sold for human food
purposes.
“Sincerely yours.
“HRH:lmh
“Enclosures
“cc Mr. Tom Welby
“cc Dr. Leroy Hansen
“P.S. To illustrate the growing interest, I just received a
call while writing this letter of a group in Tanzania interested
in using our extruder to make corn-soy weaning foods and
blends for regular consumption.”
Note: Accompanying the letter is a portfolio of
documents including a newsletter titled Insta-Pro Update
from June 1984 plus various brochures and equipment
catalogs. Address: Insta-Pro, 10301 Dennis Dr., Des Moines,
Iowa 50322. Phone: (515) 276-4524.
520. J. of the American Oil Chemists’ Society. 1984. Lowcost extruder promotes soy uses. 61(12):1809. Dec. [1 ref]
• Summary: The LEC program, developed at Colorado State
University, is having an impact worldwide, especially in Sri
Lanka, Tanzania, Costa Rica, and Guyana.
521. J. of the American Oil Chemists’ Society. 1984.
Soyfoods entering mainstream U.S. diet. 61(12):1800-02,
1804. Dec. [1 ref]
• Summary: One relegated mainly to small natural foods
outlets, soyfoods are now found in regular supermarket
chains throughout the USA. The most widely available are
soy sauce and tofu. Contains a discussion of the soyfoods
market in the USA. One of the most popular new products is
Tofutti, a non-dairy frozen dessert.
522. Alexandridis, Nikos A. 1984. Effects of process
variables on the physical and chemical properties of
extrusion cooked soy flour. Thesis, Virginia Polytechnic
Institute and State University. *
Address: Blacksburg, Virginia.
523. Cheigh, H.S. 1984. Production system of low-cost
nutritious food. Basan, Korea: Department of Food and

Nutrition, Basan National Univ., No. 77-72. *
• Summary: The LEC project in Korea uses a lower capacity
extruder (less than 100 kg/hour) designed by the Meals for
Millions Foundation (MFM) and constructed by the Korean
Institute of Science and Technology (KIST) using readily
available parts. Address: Onchon-Dong, Dongrae-Ku, Basan,
Korea.
524. Product Name: [Hoy].
Foreign Name: Hoy.
Manufacturer’s Name: PADSA: Productos Alimenticios
Delicias S.A.
Manufacturer’s Address: Apartado Postal 376, Zona
Industrial, 33000 Ciudad Delicias, Chihuahua, Mexico.
Date of Introduction: 1984.
Wt/Vol., Packaging, Price: Plastic bag.
New Product–Documentation: Primera Reunion
Panamericana de Extrusion de Alimentos. 1984. Nov. p. 451.
Photo of bag.
525. Grain Processing Corp. 1984? Pro-Fam: Isolated soy
protein products (Catalog). 1600 Oregon St., Muscatine, IA
52761. 14 p. Undated. 28 cm.
• Summary: Contents: Pro-Fam isolated soy proteins.
Viscosity. Water absorption test. Oil absorption test.
Emulsification tests I and II. Gel strength. Wettability
/ dispersibility. Solubility. Density. Compressibility.
Functional properties of Pro-Fam isolated soy proteins
(table). Suggested applications for Pro-Fam isolated soy
proteins (table)–Baked goods: Breads & rolls, cakes, cookies
& crackers. Confections: Compound coatings, nougat &
fillings. Egg replacement. Meats: Comminuted products,
sausage, frankfurters, patties & loafs, canned meats. Nondairy products: Imitation cheese spread, flavored drinks,
liquid coffee whiteners, whipped toppings, milk replacers.
Nutritional supplements: Powdered drinks, protein tablets.
Pasta products. Pet foods: Canned, dry extruded. Sauces.
Textured proteins: Meat analogs, cereal, snacks, breading.
Details are given on the company’s following isolated
soy protein products: High gel: G-902. High functionality:
S-970, S-972, S-920. Medium functionality: S-640, S-646,
S-648, S-636. Low functionality: S-950, S-955. Isoelectric:
S-901. Low viscosity: S-972. Address: Muscatine, Iowa.
526. Lee, C.Y.; Suraweera, D.E.F. 1985. A note on soya
bean marketing in Sri Lanka. In: 1985. Sri Lanka Soybean
Utilization Training Program and Workshop: Proceedings.
See p. 97-111. Available from Soyabean Foods Research
Center, Gannoruwa.
• Summary: From farmers the soybeans go to either the
Paddy Marketing Board (PMB), Co-ops, private traders, or
village boutiques. PMB sells them to either Ceylon Tobacco
Co. (Thriposha) or Ceylon Oils and Fats Corp. Address: 1.
Regional Marketing, Credit and Cooperatives Officer, FAO
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Bangkok, Thailand; 2. Senior Agricultural Economist, Dep.
of Agriculture, Peradeniya, Sri Lanka.
527. Sri Lanka Soybean Project. International Soybean
Project (INTSOY). 1985. Soybean Utilization Workshop:
Summary report. Urbana, Illinois: INTSOY. 15 p. Held
14-16 Jan. 1985 at Soyfoods Research Center, Gannoruwa,
Peradeniya, Sri Lanka.
• Summary: The workshop was organized by the Sri Lanka
Dept. of Agriculture, and INTSOY. Contents: Background.
Workshop objectives. Highlights. Nutrition. Sociology.
Appendix I: Participants (directory of 28 people from 13
countries, including Bangladesh, Egypt, India, Indonesia,
Korea, Nepal, Pakistan, Philippines, Sri Lanka, Thailand,
Vietnam, and Zambia). Appendix II: Instructors (all from Sri
Lanka or INTSOY). Appendix III: Course schedule. Address:
Urbana, Illinois.
528. Sri Lanka Soybean Project; International Soybean
Project (INTSOY). 1985. Sri Lanka Soybean Utilization
Training Program and Workshop: Proceedings. 2 vols.
Gannoruwa, Peradeniya, Sri Lanka. 525 p. Held 14-25 Jan.
1985 at Gannoruwa, Sri Lanka. No index. 28 cm.
• Summary: The proceedings of this interesting workshop
exist only as an unpublished manuscript. The program
was divided into the following segments, each with
its own convenor: Introduction and history. Soybean
production (C.N. Hittle). Production and marketing (N.
Ranaweera). Training and publicity (S. Wijeygoonewareena).
Nutrition (P. Soysa). Utilization (A. Nelson). Laboratory
practicals–Production of soy-based foods at SFRC. Dry
Zone tour to Agriculture Research Station and Rajasoya
in Maha Illuppallama, Anuradhapura District farmer’s
field, Pelwehera seed production farm. Hill country tour.
Commercial processing (L.S. Wei, T.D.W. Siriwardena).
Home level processing (Ellen Jayawardena). Field tours:
CARE Thriposha plant, oils and fats corporation plant
(Seeduwa), U.N. Gunasekara plant, Forbes and Walker plant,
Glaxo Ltd.
Contains a directory of instructors (25) and participants:
24 students came from 12 countries–Bangladesh, Egypt,
India (4), Indonesia, Korea, Nepal (2), Nigeria (3), Pakistan,
Philippines, Thailand (3), Vietnam (2), Zambia (4). Address:
Sri Lanka.
529. Usha, M.S. 1985. Potential for solvent-extracted
soyflour in home-scale enterprise. In: 1985. Sri Lanka
Soybean Utilization Training Program and Workshop:
Proceedings. See p. 482.
• Summary: Defatted soy flour “is used commercially
only in a few extruded, texturized products, which are
prohibitively expensive to the general consumer, although
the defatted soyflour itself is not. The potential for the use
of defatted soyflour as a chickpea flour substitute in ready-

to-eat snacks and convenience foods is enormous. Such
products are traditionally made by women in home-scale
enterprises, or by a few women’s cooperatives. The market
for the products is constantly expanding.” Products include
Sev, Laddu, Murukku, and Burfi. Address: G.B. Pant Univ.
of Agriculture and Technology, Pantnagar, UP, India.
530. Aldon, Don. 1985. Work with Swift & Co. and nondairy frozen desserts (Interview). SoyaScan Notes. Feb. 26.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Don started with Swift & Co. in 1961 in the
“Vegetable Protein Products Division,” a brand new division
of the oil mill department. The oil was their main product
and the protein-rich meal was a by-product. The president
of the oil mill department started this department to turn the
meal into food. Research on vegetable proteins started in
about 1957-58.
Their first product, launched in early 1961, was brandnamed SFP (Swift’s Protein Food), a water-extracted,
granular soy protein concentrate, containing 70% protein. It
was not an isoelectric concentrate, and it was not texturized.
It was used mostly in ground beef products, but also in some
breads. More was sold to other companies than used in
Swift’s meat products.
The next product was Texgran, a textured soy flour
(somewhat like today’s TVP), invented by Dean Wilding
in about 1963-64. He invented a texturization process
while trying to find a way to extrusion cook soy flour. He
visited Wenger and saw a variety of products they made.
He recognized their value and bought a machine. Don
worked for about 18 months developing the process, doing
research, and generating information to be used in the patent.
Swift started selling the product before they applied for the
patent. “As soon as our competitors saw this product, they
recognized its value because they had been extruding dog
food. Ralston Purina slammed things together and got a
patent application in first. Two weeks later ADM had one in.
Then 3-4 weeks later Swift applied.” Swift started selling
Texgran in 1964-65. The patent was finally issued in about
1971-72. Litigation went on for years and years between the
three companies. Finally Ralston got the basic patent since
they had applied first. ADM and Swift got a royalty-free
license. They did that just to settle the litigation. Note: The
final key U.S. patent (No. 3,940,495) was issued to Ronald
Flier of Ralston Purina in Feb. 1976, based on an application
field on 17 Jan. 1973, but based on an earlier application
filed on 10 July 1964.
Texgran was used by Swift as a meat extender and sold
to other companies as well. The first retail product in which
Texgran was used was artificial bacon bits, the first such
product on the market. Don developed this product, which
was launched in about 1977-78. It was based on Texgran,
with flavors added then smoked in a smokehouse. Right after
that, General Mills introduced Bac*O’s.
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Swift, which had a combined dairy and ice cream
department (the main plant was in Holland, Michigan) was
also involved in making soy ice creams, using soy protein
isolates purchased from Central Soya. For years, Swift also
made an artificial nonfat dried milk (NFDM) called Provide,
based on soy flour and cheese whey. They introduced it in
about 1973-74. It was used by bakeries in place of NFDM.
But Swift never really got into using isolates commercially.
They were preparing to do so when they sold the business.
Dean’s Dairy in Arizona was the first to start selling
Swift’s artificial milk, which contained vegetable fat, nonfat
dry milk, and soy isolates. The product didn’t last very long;
it was used to sort of test the market. For details, ask Tony
Scaletto, who was Mr. Dipper Dan–head of Swift’s ice cream
operations. “We had those ice cream parlors nationwide at
one time. He developed all the ice creams and novelties.
He may not remember all that went on with soy; we were
compartmentalized.”
Note: Talk with Tony Scaletto (Feb. 26): He is certain
that Swift never had a frozen dessert containing soy protein
on the market. He tried using soy protein in a soft-serve
product but it was unsuccessful.
Swift got out of the soy protein business because it was
driven by the vegetable oil business. They sold the whole oil
business (3 crushing plants) to A.E. Staley in about 1979.
The one making soy products was in Champaign, Illinois.
He is not sure exactly why, but probably because sales and
earnings fluctuated too much and could not be controlled.
Also, most of the old-timers who really knew the business
had retired.
Staley kept Provide and had it custom made outside.
Since Staley had its own textured soy protein product, it shut
down the Swift protein plant; SFP lingered on, then died.
Concerning Swift’s early history: They started as a meat
packer. Then in the 1930s or 1940s they started making oil
products from lard. In about 1938, to extend their business,
they got into the oil extraction business and soybeans. Today
their big products are processed meats and poultry. Swift
bought Hunt-Wesson in late 1983 or 1984. Swift & Co. is
now a division of Beatrice Meats, Inc. in Oak Brook, Illinois.
All the old company records on soy have been discarded.
Dean Wilding is now in the Philippines building houses.
He left Kraft several years ago. His son is a contractor.
Address: Alberto Culver, 2525 Armitage, Melrose Park,
Illinois. Phone: 312-450-3000.
531. Sair, Louis. 1985. History of Griffith Laboratories
(Interview). Conducted by William Shurtleff of Soyfoods
Center, March 16. 4 p. transcript.
• Summary: Griffith Laboratories was founded in 1918 by
a salesman of baking supplies named Enoch L. Griffith.
The main first product was Aquatex, a gelatinized starch
sold to the bakery trade. The company specialized in bakery
supplies. The son of the founder, C.L. Griffith, is now age

92, and still active in the business.
Lou Sair was born in Canada in 1910. He graduated
from the University of Manitoba [Canada] with BS and MS
degrees in cereal chemistry, then earned a PhD degree from
McGill University (McDonald College). After working at the
National Research Council on a meat problem, then Ogilvie
Flour Mills and the Corn Industries Research Foundation in
Missouri (on starch and cereals), he went to work for Central
Soya Co. in about 1944 and began his first research on soy.
After World War II started, egg albumin (egg white)
was selling for $5 a pound. In 1939 the Glidden Co.’s
Soya Products Division had started making a whipping
compound named Albusoy, then in 1944 Soybean Products
Co. in Chicago had started selling a similar product named
Soyco that was made elsewhere for them. The Regional
Soybean Industrial Products Laboratory in Urbana, Illinois
(after 1942 called the USDA Northern Regional Research
Laboratory) in Peoria, Illinois, played a leading role in the
research on whipping compounds. Sair recalls that Albusoy
yielded a fairly coarse foam, so while at Central Soya he
was assigned the job of coming up with a good whipping
compound. He made isolated soy protein, then used a pepsin
digestion to convert the isolate to a fat free compound that
whipped nougats and candy very well. Used in cakes, it
rose beautifully during baking, then collapsed, since it was
not denatured by heat. This product, also called Soy Whip,
was of excellent quality and in 1945 it was commercialized.
During the 2 years that Sair was at Central Soya, no one
thought that soy isolates might have a place in human
foods or in the food supply, other than in frills such as whip
toppings. No thought was given to using soy protein isolates
in sausages, breakfast cereals, etc.
In 1946 Sair left Central Soya and Ken Gunther took
over research on whipping compounds. Soy Whip continued
to be a commercial product, sold to good candy accounts.
Then in 1949 Dale McMillan, founder of Central Soya,
decided that there was no future for vegetable proteins at
Central Soya so he shut down the whole operation and
licensed the rights to the whipping compound to Ken
Gunther, who established his own company in 1949 in
Galesburg, Illinois, and, with his brother. Robert, made this
product (and others like it) for many years until A.E. Staley
bought the company. The company didn’t expand much and
is still fairly small.
In 1950 Sair and Rathman (both from Central Soya)
were issued a patent on an improved process for making a
soy-based whipping agent. He thinks he got 2-3 patents at
Central Soya on Soy Whip. Another author on one may have
been Mr. Turner, a salesman.
In 1946 Sair went to work for Griffith Laboratories,
where he worked in many areas. He got over 50 patents at
Griffith. He thinks he has more patents as a food chemist
than anyone in USA. Griffith is involved in almost
everything. But his mind kept going back to the work he did
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at Central. Griffith had a big business in binders for sausage
products, so he began to wonder if they couldn’t use a soy
protein in sausages. Since Griffith was not a soybean crusher,
nor a manufacturer of isolates (which have a very low yield
and cause major waste disposal problems), he hit on a very
simple idea called the ‘isoelectric (water) wash process’
(different from the alcohol extraction process) to make a
soluble soy protein concentrate (as they named it). The
yield was 70%. Sair got the first patent. He began working
on development of such a product in about 1950. This was
long before Sidney Circle began working on this at Glidden
(note at Glidden; Circle’s was insoluble with an alcohol
wash). It has a sandy texture, a completely different product.
Extracting the sugars from soy with alcohol denatures the
protein, so it has no emulsifying properties. It is a filler with
good nutritional properties. But it has little functional value.
The Griffith process started with defatted soy flour,
purchased from the A.E. Staley Mfg. Co., which sold them
several hundred million pounds over the years. The protein
was extracted from the flour, the pH lowered to 4, the sugars
washed out with water, the protein neutralized, and then the
protein was spray dried. The Nitrogen Solubility Index of the
protein was 70%. A pound of the concentrate would do about
the same job in terms of binding power as an isolate but it
was much less expensive.
They went to the USDA and, after a long process, got
the first approval to use soy protein concentrate in sausage–at
a fairly low level.
In 1956 Griffith Laboratories introduced America’s first
commercial food-grade soy protein concentrate. The demand
was great for their small production. At that time Griffith was
also manufacturing a lot of sodium caseinate. They couldn’t
supply the market for caseinate for some applications. So
Sair went to Glidden and bought some isolate. Sair thinks
they were the first company that bought any soy isolate with
the intention of putting it into a food. But the taste was so
terrible (it was high in sulfur from Glidden’s paper coatings),
that it almost ruined a few Griffith accounts. Griffith bought
large quantities then gave it up because it was absolutely
useless as food. Griffith was using the isolate before it was
modified (ask Ed Meyer).
Years later Ralston Purina went to Griffith and asked to
purchase a license on their concentrate. Griffith refused.
In the 1920s Griffith Labs got involved with
manufacture of hydrolysates at their East Coast plant in
Newark, New Jersey. Initially everything was made from
wheat gluten. In about 1965 they began to hydrolyze soy.
George Inglett was in charge, under Sair for 2-3 years doing
research on hydrolysates; George is now at NRRC in Peoria,
Illinois.
One of Griffith’s most interesting stories is in textured
soy proteins. One of Sair’s patents may even be before
ADM’s TVP. He made what was called a “structured
protein.” In 1976 it was name GSVP (Griffith Structured

Vegetable Protein). It is made by using soy flour by a
controlled extrusion process; they controlled the pressure
along the length of the extruder and at the exit from the die
to give a good structure. He thinks it is greatly superior to
TVP.
Note: Talk with Ralph Sair at Griffith Labs. 1991. Oct.
15. Louis Sair passed away about 3 years ago. The next best
man to talk with about the early history of Griffith Labs
would be Irving Melcer. Address: 9100 S. Sacramento,
Evergreen Park, Illinois 60642. Phone: 312-422-2033.
532. Shurtleff, William; Aoyagi, Akiko. 1985. History of
soya and the soybean development program in Sri Lanka.
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549. 31 p.
April 16. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/ AsSoSriL1.
A comprehensive history of the subject. Contents:
Introduction. Demographic background. Early history of
soya in Sri Lanka. Meals for Millions in Ceylon (19551972). Establishment of Sri Lanka soybean development
program. A brief chronology of key events: 1973-. Activities
of the soybean development program: summary. Soybean
production project. Soyanews. The Soyabean Foods
Research Center. Role of Sri Lankan government and
Thriposha. Commercial production of soyfoods. Institutional
use of soyfoods: hospitals, prisons. Ongoing training abroad.
Future prospects for soybeans and soyfoods. Conclusion.
Note: By the year 2000 it was clear that the soybean
programs that had been so active during the period from
1955 to 1990 had not succeeded in helping the soybean
to take root permanently in Sri Lankan food culture and
agriculture. We would suggest several reasons. (1) The Meals
for Millions program ended up as basically a food giveaway
program, which was unsustainable. (2) The program that
involved the University of Illinois and INTSOY was
conceived by the government with relatively little focus on
starting new business in Sri Lanka. When the government
lost interest or money, the program stalled and eventually
fizzled out. (3) The Soyabean Foods Research Center used
state of the art technology from the USA and Europe. But
this technology was inappropriate in Sri Lanka except for
potential large soyfood processing businesses. The Center
would probably have been much more effective if it had
been conceived as a center where people who wanted to start
new businesses came to learn how to make soyfoods, such
as tofu, soymilk, soy yogurt, roasted soy flour, etc. using
relatively simple and inexpensive appropriate technology,
then returned home with a small loan and with the necessary
equipment, plus plenty of follow-up from the program. (4)
The idea of making soyfoods at home has never worked
anywhere in the world; it takes too much time. Making them
on a village level will work if the village is large enough
to support one person who makes the soyfoods or, equally
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good, if a group of people in the village forms a cooperative,
individuals or small teams can make one or more soyfoods
on a rotating basis. That way each member would get fresh
soyfoods each day free of charge. (5) The program gave little
emphasis to edamame / green vegetable soybeans as a new
garden vegetable. (6) From about 1983 until 2009 there was
a terrible civil war in Sri Lanka between the militant Tamil
Tigers in the north and the government of Sri Lanka in the
south. The Tigers fought to create an independent Tamil state
named Tamil Eelam in the north and the east of the island.
After a 30 year long military campaign, the Sri Lankan
military defeated the Tamil Tigers in May 2009. But this war
took the government’s attention and resources away from
many other worthwhile projects–including soybeans and
soyfoods. Address: Lafayette, California. Phone: 415-2832991.
533. Shurtleff, William; Aoyagi, Akiko. 1985. History of
Central Soya Company–started 1934 (Continued–Document
part VI). Soyfoods Center, P.O. Box 234, Lafayette, CA
94549. 12 p. April 30. Unpublished typescript. Available
online at www.soyinfocenter.com.
• Summary: (Continued): On 31 August 1984 Central Soya,
with headquarters in Fort Wayne, Indiana, reported that its
net sales during fiscal year 1984 totaled $1,727.7 million
(basically unchanged since 1980) with net earnings of
$21.9 million (considerably below 1980). The company’s
products were marketed in more than 50 countries. 12,500
stockholders owned 14.5 million shares outstanding. The
company operated 67 facilities in North America and 17
in other countries around the world, employing 6,000
people (down dramatically from 1980). The Domestic Feed
Division, in July 1980, acquired The O.A. Cooper Co., a
Nebraska-based regional feed manufacturer and marketer.
This acquisition improved Central Soya’s strength in the
Great Plains states. In 1984 Central Soya acquired three
companies to become the first major feed manufacturer to
enter the premix feed business. A premix is a mixture of
vitamins and minerals added at the 5% level or less by the
growing number of large commercial livestock producers
who buy locally available soybean meal and mix it with
home-grown grains to make their own ready-to-use complete
feeds. Thus big livestock producers were becoming feed
manufacturers–a fact that could transform the feed industry.
In 1984 Central Soya made and marketed over 600 Master
Mix Feeds and Farmacy animal health products through
a network of 3,100 dealers located in 38 states east of the
Rocky Mountains and direct to large commercial farming
operations. Feed manufacturing capacity at 30 plants was 2.5
million tons a year.
The International Feed Division, in mid-1980, opened
or acquired four new feed manufacturing plants in Brazil,
Portugal, and Canada, then acquired two more in Europe in
October, from Aliments Protector of Belgium. But in late

1984 all Brazilian operations were sold. In 1984 Central
Soya had 12 feed manufacturing plants outside the US with a
capacity of about 1 million tons a year and employing 1,200
people, 99% of whom were local citizens. These feeds were
sold under three brand names: Master Mix, Provimi, and
Protector. The company also exported feed to more than 50
countries where it did not have feed mills. Soybeans were the
main protein source in all Central Soya’s feeds, worldwide.
In its 1980 annual report, Central Soya stated that it was
America’s fourth largest soybean processor. In early 1983
the Soybean Processing Division shut its plant at Belmond,
Iowa, then on 27 July 1984, acquired Victory Soya Mills
in Toronto, Ontario, Canada, from Procter & Gamble. the
country’s largest soybean processing plant, built in the early
1940s (Central Soya 1985). In 1984 the company operated
seven soybean crushing plants in the US and one in Utrecht,
The Netherlands. These had a combined capacity of 121
million, representing about 10% of America’s total soybean
crushing capacity and making Central Soya the fourth
largest US soybean crusher. Central Soya’s Flow Coated
and Central brands of soybean meal are available with 48%
or 44% protein content. Eighty percent of the crude soy oil
produced by Central Soya’s crushing plants goes to one of
the company’s own facilities for further processing. Most of
the soybean meal is used in the company’s own livestock and
poultry feeds, but some is sold to other feed manufacturers is
the US and overseas. Soybran Flakes (soybean mill feed) are
also used in feeds.
The Grain Merchandising Division, in 1984, operated 14
grain merchandising facilities (primarily storage elevators)
in the US, purchased 100 million bushels of soybeans a year,
and had grain storage capacity totaling 60 million bushels.
The Refined Oil Division, in 1982, developed
an automated gas chromatography technique, called
“fingerprinting,” for identifying and controlling volatile
off-flavor compounds, and used this in manufacturing its
Protected Oils. In 1984 Central Soya’s three refineries (in
Decatur, Indiana; Chattanooga, Tennessee; and Bellevue,
Ohio) had a capacity to refine 750 million lb (340,000
metric tons) of edible vegetable oil (mostly soy oil) each
year. These were marketed under the Centrasoy brand. A
packaged shortening plant in Decatur made 50-pound cubes
of Centrasoy brand shortenings. Approximately 5% of
Central Soya’s soy oil supply was sold to manufacturers of
industrial products: paints, varnish, plastics, resins, printing
inks, water proof cement, fabric coatings, and lubricants. The
Refined Oil Division utilized about 80% of the crude soy oil
produced by the company’s soybean crushing plants.
The Food Subsidiaries Division, in May 1980, acquired
Butcher Boy Foods Products, America’s largest processor
of Mexican food for institutional customers and the largest
acquisition in Central Soya’s history. Caribe Food Products
had previously been merged in to Butcher Boy. In 1984
Butcher Boy was renamed Centre Brands, Inc. The company
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also successfully launched of Mrs. Filbert’s I Can’t Believe
It’s Not Butter, a butter substitute. In May 1984 Central Soya
acquired Zatarain’s, Inc., a New-Orleans based company
founded in 1889 and specializing in Creole cuisine. Thus
expansion into selected segments of the retail foods business
continued.
The Chemurgy Division, which specialized in edible
soy protein products and lecithin, showed excellent sales
growth in all major product lines during the early 1980s,
led by Response textured soy protein concentrate and
Centrolex granular lecithin. Response was used mostly in
meat and poultry products found in supermarkets, school
lunch programs, restaurants, and institutional feeding. The
soy proteins were produced at the plant in Gibson City,
Illinois. Soy flour and grits were marketed under the brand
names Soyafluff, Soyabits, Soyalose, and Soyarich (Glidden
brand names from the 1940s); soy protein concentrates
under the Promosoy and Promocaf (calf milk replacer) brand
names; heat extruded textured soy flours under the Centex
brand name; steam texturized soy flour under the Bontrae
brand name; and heat extruded soy protein concentrates
under the Response brand name. In the late 1970s Central
Soya began extensive advertising of its Centrolex brand
oil-free (acetone extracted) granular lecithin to the health
and natural food trades. In 1981 it introduced Centrolex
granular lecithin with dried fruits and nuts (see Chapter 46).
Centrolex was sold mainly to the health foods market as a
dietary supplement, but was also used as an emulsifier in
food processing and by 1984 had found a promising market
in the production of magnetic media where it was used as a
coating on tapes and floppy discs. In 1984 six Central Soya
plants produced more than 40 varieties of crude, modified,
and refined lecithin, in liquid and granular form, sold under
at least nine different brand names. The company retained its
leadership role in the lecithin industry, and widened it after
ADM stopped making granular lecithin in 1982. Dr. Bernard
Szuhaj, head of lecithin operations, was a leading author of
scientific articles on soy lecithin. In January 1985 Donald
P. Eckrich replaced Douglas Fleming as President and CEO
of Central Soya. A director of Central Soya since 1982,
Eckrich acquired substantial experience in the food industry
and corporate management as President and Chief Operating
Officer of Beatrice Foods during 1979-82. He soon faced a
major challenge. On 14 March 1985 Central Soya received
an unsolicited conditional proposal from Shamrock Holdings
Inc. to purchase the 89% of Central Soya Co. it did not
already control, for $23 a share. Shamrock, privately owned
by the Roy E. Disney family (Roy was a nephew of Walt
Disney) and based in Burbank, California, felt that the stock
market was undervaluing Central Soya because of short term
low profits (Wall Street Journal. 1985. March 15, p. 27).
On April 1 Central Soya agreed to the attractive bid from
Disney’s Shamrock Capital, a limited partnership created by
Shamrock Holdings to buy Central Soya, to pay about $303

million, or $24.25 for the remaining shares (Rowe 1985;
Investor’s Daily. 1985. April 2, p. 9).
Following this merger with Shamrock, Central Soya will
lose its individual identity and become simply one division
in a larger company? Since it is now privately owned,
annual reports to stockholders will no longer be issued, and
obtaining basic information about the company will be much
more difficult.
In 1984, as Central Soya celebrated its fiftieth
anniversary, CEO Douglas Fleming described the company
as “poised to grow with two important industries–
agribusiness and food.” He clearly saw soybeans as
continuing to be central to the company’s future: “How
will we share in meeting world food demand? We’ll share
by continuing to develop new ways of processing and
using the soybean. This unique plant produces more usable
protein than any other crop, and soy protein is a valuable
dietary supplement.” Time will tell whether or not the new
ownership will pursue a similar vision. Address: Lafayette,
California. Phone: 415-283-2991.
534. Chauhan, G.S.; Bains, G.S. 1985. Effect of defatted soy
flour on the physico-chemical characteristics of extruded rice
products. J. of Food Science and Technology (Mysore, India)
22(2):115-18. March/April. [14 ref]
• Summary: The extruded rice snack containing 15%
defatted soy flour was found to be highly acceptable.
Address: 1. Dep. of Food Science & Technology, G.B. Pant
Univ. of Agriculture & Technology, Pantnagar, Nainital
263 145, India; 2. Dep. of Food Science & Technol, Punjab
Agricultural Univ., Ludhiana 141 004, India.
535. Gomez, Marta H. 1985. Desarollo de un alimento
de humedad intermedia a partir de extruidos de maiz y
soja [Development of a vegetable food of intermediate
moisture based on corn and soybean extrudates]. Archivos
Latinoamericanos de Nutricion 35(2):306-14. June. [10 ref.
Spa; eng]
• Summary: The product is an extruded corn-soy blend. It
can be dissolved in water and served as a beverage. Address:
Instituto de Investigaciones para la Industria Quimica,
Universidad Nacional de Salta, Salta, Argentina.
536. Harmuth-Hoene, A.E.; Seiler, K.; Seibel, W. 1985.
Der Einfluss verschiedener Extrusionsbedingungen auf die
Proteinqualitaet von Sojaschrot und Roggenvollkornschrot
[Effect of various extrusion conditions on the protein
quality of soybean and whole rye meal]. Zeitschrift fuer
Ernaehrungswissenschaft 24(2):85-95. June. [16 ref. Ger;
eng]
• Summary: “Using a Creusot-Loire twin-screw extruder
(Type BC 45), ground soy bean and whole rye meal were
extruded under various processing conditions (12% and
18% water content in the raw material, 129ºC and 165ºC
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product temperature in the case of soy bean, 12% and 18%
water content, 165ºC product temperature in the case of
rye, screw speed of 150 R/min [rpm], for all samples). The
nutritional protein quality (apparent protein digestibility PV,
net protein utilization NPU, and biological value BW) of the
extrudates was determined by the nitrogen balance technique
in growing rats. Compared to the untreated raw material no
decrease in PV or NPU was noted for extrudates made from
soy bean or rye. Extrusion of ground soy bean at 165ºC and
18% water content caused a significant decrease of BW from
68% to 64%. The lower water content (12%) induced a slight
improvement of PV in soy extrudates and of NPU and BW
in rye extrudates. The results indicate that the extrusion at
low water content and moderate temperature can safely be
used to process ground soy bean and whole rye meal without
any damage to the nutritional protein quality.” Address:
Bundesforschungsanstalt fuer Ernaehrung, Karlsruhe.
537. Premier Extractions Limited. 1985. Display ad: When
you believe in performance, you can let the figures do the
talking. Times of India (The) (Bombay). Sept. 3. p. 10.
• Summary: A large illustration (graph), in the top two-thirds
of the ad, shows the growth of turnover [sales] from 1976
(55.16 lacs [lakhs]) to 1984 (790.47 lacs), an average annual
growth rate of 167%.
Smaller bar charts show the growth in gross block
(220%), turnover (1333%), gross profit (16.9-fold), and
reserves (732%) during the same period. Moreover, exports
in 1984 were 309.82 lacs.
“A constant programme of modernisation and expansion
has enabled the Company to keep abreast of the latest
technological advances in the field. The company’s plant at
Dewas operates at well over 100% capacity!”
“The future holds even greater promise. The capacity of
the Soyabean extraction plant is being increased to 45,000
tonnes per annum. Diversification into manufacture of
edible soya flour and extruded soya products are also on the
anvil. Negotiations to set up a Soya Milk plant are also in an
advanced stage.
“So keep an eye on Premier Extractions. A Company
with an excellent track record of growth, And tremendous
future potential.” Address: Registered office: Chetak Centre,
1st Floor, 12/2 R N T Marg, Indore 452001, Madhya
Pradesh, India.
538. Kitabatake, N.; Megard, D.; Cheftel, J.C. 1985.
Continuous gel formation by HTST extrusion-cooking: soy
proteins. J. of Food Science 50(5):1260-65. Sept/Oct. [15
ref]
• Summary: “The continuous production of gels of high
moisture content is carried out by extrusion-cooking, with a
residence time of 30-100 sec, using soy protein isolate as a
model ingredient. The hot viscous extrudate can be collected
in a mold, and gels upon cooling.” Address: Laboratoire

de Biochimie et Technologie Alimentaires, Université des
Sciences et Techniques du Languedoc, 34060 Montpellier,
France. Kitabatake is now with Research Inst. for Food
Science, Kyoto Univ., Uji, Kyoto, Japan 611.
539. Times (Carmi, Illinois). 1985. Search for more soybean
uses. Nov. 5.
540. Sheard, P.R.; Mitchell, J.R.; Ledward, D.A. 1985.
Comparison of the extrusion cooking of a soya isolate and a
soya flour. J. of Food Technology 20(6):763-71. Dec. [16 ref]
• Summary: “Summary: The effects of barrel temperature,
die temperature and moisture content on soya extrusion
were investigated using response surface analysis. Seven
variables were measured, and a model derived for the
effect of temperature and moisture content on pressure...”
Address: Dep. of Applied Biochemistry and Food Science,
Univ. of Nottingham, Sutton Bonington, Loughborough,
Leicestershire, LE12 5RD, UK.
541. Confectionery Manufacture and Marketing. 1985.
Harnessing local resources in Mexico. 22(11):11. [Eng]*
• Summary: Use of low-cost extrusion technology to
produce full-fat soy flour in Chihuahua, Mexico.
542. Lanka Market Research Bureau Ltd. 1985. Thriposha,
study on the impact of advertising. *
Address: Sri Lanka.
543. Product Name: [Soy Flour, Textured Soy Grits,
Textured Soy Protein].
Manufacturer’s Name: Sojaprotein.
Manufacturer’s Address: Industriska Zona B.B., 21220
Becej, Yugoslavia.
Date of Introduction: 1985.
New Product–Documentation: Soya Bluebook. 1985. p.
90; 1986. p. 87.
V. Molar. 1988. Hrana i Ishrana (Food and Nutrition).
29(2):67-69. “Quality aspects of products made by the
Sojaprotein Co. for catering.” The company makes full-fat
and defatted soy flour, full-fat soy grits, and textured soy
protein.
Letter from Dr. L. Bodis, director of FTTE in Budapest,
Hungary. 1990. April 2. “Soya Vita is an extruded product,
used mostly as a substitute for meat. It is made by
Sojaprotein (in Becej, Yugoslavia), which also makes soycubes, TVP, soy meal, and soy oil.”
Note: This is the earliest known commercial soy product
made in Yugoslavia.
544. Product Name: [Soja Vita {Soy-Enriched Food
Similar to Grits}].
Manufacturer’s Name: Sojaprotein.
Manufacturer’s Address: Industriska Zona B.B., 21220
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Becej, Yugoslavia.
Date of Introduction: 1985.
New Product–Documentation: Hillyer. 1987. Soybean
Digest. Oct. p. 24. “Eastern Europe wants more beans.”
In the soya cookbook titled Eteleink Szojaval, there is a
color photo of a bagged product named Soja Vita on page 11,
and a full-page ad on page 45.
Letter from Dr. L. Bodis, director of FTTE in Budapest,
Hungary. 1990. April 2. “Soya Vita is an extruded product,
used mostly as a substitute for meat. It is made by
Sojaprotein (in Becej, Yugoslavia), which also makes soycubes, TVP, soy meal, and soy oil.”
545. Choi, Young. 1985. Prediction of methionine retention
during the extrusion processing for fortified soybean
systems. PhD thesis, University of Illinois at UrbanaChampaign. 246 p. Page 2390 in volume 46/07-B of
Dissertation Abstracts International. *
Address: Univ. of Illinois at Urbana-Champaign.
546. Corbin, Jim. 1985. Pet and livestock feeds. In: Martin
Grayson, Executive Editor and Publisher. 1985. KirkOthmer: Concise Encyclopedia of Chemical Technology.
New York, Chichester, Brisbane, Toronto, Singapore: John
Wiley & Sons. xxxii + 1318 p. See p. 850-51. 28 x 22 cm. A
Wiley-Interscience Publication. [4 ref]
• Summary: The Preface begins: “This compact desk
reference contains all of the subjects covered in the 24 main
volumes and the Supplement Volume of the world-renowned
Third Edition of the Kirk-Othmer Encyclopedia of Chemical
Technology.” This 1-page treatment gives the basics. For
example: Dogs, cats and fish “prefer extruded dry food.”
“Canning, which is expensive, is used extensively for dog
and cat food. Mixtures containing 75-78% water are highly
palatable.”
Note that we use the words “food” and “foods”–rather
than “feed / feeds” when referring to dog and cat foods.
Address: Univ. of Illinois.
547. Culioli, J. 1985. Les procédés de texturation des
matières protéiques végétales: Aspects technologiques [The
processes of texturization of vegetable protein materials:
Technological aspects]. In: B. Godon, ed. 1985. Protéines
Végétales [Vegetable Proteins]. Paris: Technique et
Documentation–Lavoisier : APRIA. xxvi + 629 p. See p.
489-522. [99 ref. Fre]
• Summary: Contents: Introduction. Traditional foods
based on textured soy protein: Tofu, dried-frozen tofu,
yuba, sufu (fermented tofu), tempeh. The principles of
protein texturization. Spinning: Historical, processes,
aptitude of proteins for spinning, the texture and structure
of spun proteins, the techniques of spinning derived from
the Boyer process. Cooking–extrusion. Other processes
for texturization of protein. Conclusion. Address: Institut

National de la Recherche Agronomique, Station de
Recherches sur la Viande, Theix 63110 Beaumont, France.
548. Harper, Judson M. 1985. Economical processed blends
of soybean and cereal as human food. In: R. Shibles, ed.
1985. World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
199-207. [9 ref]
• Summary: Contents: Processed cereal/soy foods. Extrusion
processing. Capabilities and limitations of LECs [low-cost
extrusion cookers]. Cost associated with LEC plants. Cereal/
soy blends. Applications in developing countries. References.
Address: Dep. of Agriculture and Chemical Engineering,
Colorado State Univ., Fort Collins, CO 80523.
549. Harper, Judson M.; Jansen, G. Richard. 1985.
Production of nutritious precooked foods in developing
countries by low-cost extrusion technology. Food Reviews
International 1(1):27-97. [53 ref]
• Summary: Contents: Introduction: Importance of weaning
foods, centrally processed weaning foods, transition from
imported to locally processed weaning foods. Manufacturing
alternatives: Extrusion processing, roller drum drying
process, spray drying process, baked products line, milling
process, selection of alternative processes, production
capacity range, capital costs, operating costs, type of
weaning food product, type of packaging, local equipment,
energy, skill requirements, sanitation requirements, summary.
Capabilities and limitations of LECs: Characteristics of lowcost extrusion cookers, Brady extruder (M&N Distributors,
Torrance, California; or CIATECH, Chihuahua, Mexico),
Insta-Pro extruder (Div. of Triple “F” Feeds, Des Moines,
Iowa), Anderson extruder (Cleveland, Ohio), summary
of LEC characteristics. Cost associated with LEC plants:
Elements of a LEC plant, plant costs, manufacturing
costs, project planning and implementation, preliminary
study, project implementation. Cereal/legume blends:
Specifications, energy, protein, dietary fiber, vitamins and
minerals, ingredients, storage stability, calorie density,
protein quality evaluation (corn/soy blends, corn/sorghum
blends with cottonseed), metabolic studies in human
infants and preschool children (extruded corn/soy blends,
extruded sorghum). Full-fat soy flour: Storage studies,
protein nutritional value, rat growth evaluation, baking
study, potential utility of extrusion processed full-fat soy
flour. Applications in developing countries: Sri Lanka
(1976, Thriposha). Costa Rica (1976, 1979, Frescorchata).
Tanzania (May 1978, Lisha). Guyana (1979, Cerex). Mexico
(CIATECH 1978, many products), other commercial
applications (Pro-Nutre in San Jose, Costa Rica; Maisoy in
Santa Cruz, Bolivia), miscellaneous developments (INCAP
in Guatemala, Meals for Millions in Korea, PINFST in the
Philippines, Thailand, Leche Arroz in Ecuador {an extruded
mixture of ground broken rice and whole soy}). Technology
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transfer (Colorado State University). Discussion.
Summary. Sources of funding for this publication.
Figures: (1) Graph of infant mortality rate vs.
duration of breast feeding for 19 countries (mostly
developing countries). In general, the longer the
breast feeding, the greater the infant mortality. (2)
Extruder, showing rotating screw which forces
product through a discharge die. (3) Typical
extrusion process for food production (from storage
bin to packaging). (4) Schematic of roller drum
drying process for food production. (5) Typical
spray drying process for weaning food production.
(6) Systematic of baking line to make biscuits. (7)
Systematic of simple missing process. (8) Cross
sectional schematic of Brady extruder. (9) Photo
of Insta-Pro 500 extruder. (10) Anderson extruder
showing braker bolts, water / steam injectors, and
face cutter. (11) Diagram of sequential processing
operations of a LEC processing plant. (12) PERT
chart showing key steps in feasibility study to
establish essential process parameters. (13) PERT
chart showing steps necessary to complete a
central processing facility for weaning foods. (14)
Viscosity of uncooked or cooked gruels made from
raw dehulled corn or dehulled corn extruded from
a Brady extruder at 149ºC. (15) Inside Thriposha
LEC plant (in Sri Lanka; LEC started in 1976). (16)
Four labels of packaged Thriposha products. (17)
Outside front of Costa Rica LEC plant. (18) Four
packages of Lisha baby food (Tanzania). (19) Four
plastic laminated bags used to package Cerex in
Guyana.
Also contains 18 tables–many related to soy.
Note 1. The LEC project in Korea (p. 91) uses
a lower capacity extruder (less than 100 kg/hour)
designed by the Meals for Millions Foundation
(MFM) and constructed by the Korean Institute of
Science and Technology (KIST). This extruder is made from
parts that are easily available and consists of a screw 6.35
cm in diameter and 63.5 cm long driven by 22.3 kW (30 HP)
electrical motor. A nutritious snack has been made for the
Wonseong County Comprehensive Nutrition Program using
the MFM LEC (see Cheigh 1984).
Note 2. This is the earliest and only document seen
(Jan. 2011) that mentions “Leche Arroz.” It appears to be
a beverage resembling a mixture of rice milk and soymilk,
made from rice that might otherwise go to waste. Good idea!
Address: Colorado State Univ., Fort Collins, Colorado.
550. Hornstein, Irwin. 1986. Thriposha: Product and
program. Food Technology Branch, OICD, USDA.
Washington, DC. 17 p. Jan. Prepared for The Office of
Nutrition, USAID, which provided the funding. [12 ref]
• Summary: Preface by Martin J. Forman, Director, Office

of Nutrition, USAID. This is probably the best overview of
the Sri Lanka Thriposha program up to this time. Contents:
Introduction. Background. Thriposha. Current operations–
Technology and costs. Distribution and impact. Commercial
distribution. Soy production. Success factors and next steps.
Conclusion.
Photos show: Cover: Two-color package of Thriposha.
(2) 750-gram packets of Thriposha. (3) Program participants,
mother and child, with Thriposha packet. (3) Exterior of
Ja-Ela plant–main processing building with warehouse to
left. (4) Packets of Thriposha being filled at the Ja-Ela plant.
(6) Brady 206 extrusion cooker. (7) Twin Brady extrusion
cookers in operation at the Ja-Ela plant; overhead surge tanks
provide corn and soy for extrusion. (8) 750-gram packets
in master bags (30 packets per bag) for delivery to health
centers. (9) Mothers and children attending health care clinic.
(10) Health workers give out 750-gram packets of Thriposha
to pregnant and lactating women. (11) Children at a Creche
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on a tea estate being given their mid-morning meal. (12)
One-pound box of commercial Thriposha.
Illustrations show: (1) Action of extruder screw in a
low cost extrusion cooker. (2) Flow diagram for making
Thriposha. Address: Prof., Colorado State Univ.
551. Times of India (The) (Bombay). 1986. City notes: Noble
Soya House. Feb. 27. p. 10.
• Summary: The company will enter the capital market on
April 24 by issuing 23.53 lakh [2.353 million] equity shares
at Rs. 10 each to partly finance its 18,000,000 litres per year
soyamilk plant and its 2,000 tonnes per year extruded soya
products plant to be constructed at Mandideep in Madhya
Pradesh.
Note: For a good history of the company Google:
“Wadala Commodities” home stock. Select the URL:
http://economictimes. indiatimes.com/ stocks.cms?
companyid=13348. Click “Company info” then “History.”
On 1 Jan. 1991 Vegoils Ltd. (a profitable unit) was merged
with the company. On 30 July 1991 the company name was
changed from “Noble Soya House Limited” to “Godrej
Foods Ltd.” In 2008 the company name was changed from
“Godrej Commodities Ltd.” to “Wadala Commodities Ltd.”
552. Easterbrook, Gregg. 1986. A feeding machine. Science
Eighty-Six 7(1):48, 50-54. Jan/Feb.
• Summary: Excellent summary of Low-cost Extrusion
Cooker programs in Tanzania and Costa Rica. Also
syndicated, as in San Francisco Examiner-Chronicle (March
16) as “The metal box that could feed the world... and why it
doesn’t.” Address: National correspondent for The Atlantic,
Washington, DC.
553. Noble Soya House Limited. 1986. Display ad: Soya. In
Hong Kong, soya drinks outsell Coca-Cola. Times of India
(The) (Bombay). March 23. p. 15.
• Summary: See next page. One of the most interesting,
creative, well researched and well designed ads for soya
foods ever seen in India. A full page ad interspersed with
illustrations and logos. The text continues: “In the USA, they
put soya into burgers. In the UK, soya foods earn millions
every year.
“In Sri Lanka, soya flour has been added to bakery flour.
And all over Europe, soya yogurt is already a rage.
“Enter Noble Soya House. A company that is getting
into the exciting world of soya foods and beverages. With
an investment of Rs. 11.8 crores [118 million rupees]. A
company that is managed by some of the most experienced
people in the foods industry. And is financially supported by
two of the larger business houses in the country. Godrej. And
Bhiwandiwalla, of Great Eastern Shipping fame. Both will
participate in the equity and have Board representation.
“The other names: Beverage technology for the
project is being supplied by Kibun of Japan, acknowledged

international leaders in the field.
“Plant and equipment for beverages will be supplied by
Alfa-Laval of Sweden, one of the world’s largest suppliers of
this equipment.
“Equipment and know-how for extruded soya foods will
be supplied by Simon Food Engineers of the U.K., a major
name in extruded foods.
“Distribution of products will be handled by Godrej
Soaps Pvt. Ltd., who reach over 200,000 retail outlets
countrywide. And by an established multinational firm that is
a major force in specialised healthcare markets.
Engineered food: The technology that Noble House
will be using is unlike anything presently available in
India... Technology that makes soya possibly the single
most versatile food source known to man. A food source
that can be engineered into soft drinks, health foods, infant
formulations, bakery products, meat analogues, dairy product
analogues and more. Much more.
“And what makes all this particularly exciting is the fact
that soya is actually a better food source than many of the
foods that it is replacing.
“The richest vegetable protein source known: Soya
protein is the only known vegetable protein that comes
animal protein in quality. But that’s not all. he soya bean has
an exceptionally high protein content. As high as 40%... And
that’s why, worldwide, governments and health organizations
have backed the development of soya all the way.
“The time has come: Noble Soya House could not
have been timed better. Soya bean production in India has
just crossed the 1 million tonne mark. By 1990, annual
production of the crop is expected to have risen to 2½
million tonnes.
What’s more, the processed foods industry of India
has finally reached the take-off stage. The growing pace
of urbanization, changes in social norms and changes in
attitudes towards foods have all combined to create a truly
large market for processed foods.” “Ad Noble Soya House...
looks set to lead the take-off.
“The idea is taking root: Land for the project has already
been acquired near Bhopal, the heart of soya country. [Note:
The Bhopal gas disaster was on 3 Dec. 1984–only about 15
months earlier]. Civil work has already begun. Plant and
equipment have already been ordered, and installation will
start by the middle of the year. Products specially formulated
by Kibun using Indian raw materials have been tested with
consumers in four cities, with a very favourable response.
“Commercial production of the first products will begin
before the end of the year... To change forever the face of the
processed foods industry.” Address: Administrative building:
Godrej Soaps Pvt. Ltd., Eastern Express Highway, Vikhroli
East, Bombay 400 079.
554. Herald (Sabetha, Kansas). 1986. Box cars headed for
China. May 14.
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• Summary: The eventual destination of these box cars,
containing 19 shipping containers, is a soybean processing
plant under construction in China. Don Wenger explained
that the Wenger extrusion cookers will process soybeans into
meat substitutes and extenders, “with the finished product
having the taste and texture of red meat.”
“This is the fourth Chinese installation supplied with
Wenger equipment. The present plant is being constructed
by a German company and is similar to one built three years
ago by the same company in Yugoslavia and using Wenger
equipment.” Address: Kansas.
555. Nicholaides, John J., III. 1986. Exploding the myth that
UIUC [University of Illinois at Urbana-Champaign] helps
market competitors. International Agriculture Newsletter
(Univ. of Illinois) No. 96. p. 1-2. May.
• Summary: In the past few years, the U.S. farm economy
has gone through some stressful times and the outlook
for the near future is not rosy. This lamentable situation
has provided an especially fertile environment for
misunderstandings. The economic issues involved are
varied and complex. Some individuals and organizations,
in their attempts to protect U.S. farm interests, have spread
falsehoods about the role U.S. universities have played in the
decline of U.S. farm exports.
“UIUC, because it is a world leader in soybean
research and the base for the International Soybean Program
(INTSOY), has been caught in the middle of the controversy.
The misstatements have fueled a ground swell of opposition
by some farmers and farm organizations to international
agricultural activities, especially those connected with
soybean production research.
“This opposition has been detrimental not only to the
university as a world class institution but also to U.S. efforts
to conquer hunger and promote peace around the world.
It created an environment in which $100 million was cut
from the 1986 budget for the U.S. Agency for International
Development (USAID), resulting in an 18.8 percent budget
cut for INTSOY. It precipitated a decision by USAID to no
longer fund soybean production research in any developing
country, thereby affecting millions of people who need
protein and calories but lack the knowledge to grow and
the money to buy soybeans. And it continues to fuel a plan
within the House Appropriations Subcommittee for Foreign
Operations to cut up to 50 percent ($355 million) of the 1987
USAID agriculture budget, which would mean an immediate
elimination of UIUC’s INTSOY and INTERPAKS programs
and Program Support Grant.
“It is obvious that UIUC and other U.S. universities
will suffer if the proposed 1987 budget cut occurs. But the
biggest losers will be U.S. farmers and U.S. agribusiness.
My article entitled “Mutual Aid” in the December 1985
International Agriculture Newsletter describes the major
economic benefits of international agriculture development

activities to U.S. producers and how these activities give
us access to the world’s germplasm. If you haven’t read the
article or would like another copy, please write me. The issue
of international agricultural development deserves to be
discussed rationally with facts rather than with falsehoods.
“It is time to set the record straight on what UIUC
and INTSOY have and have not done in the international
soybean arena. Summarized below is information from a
letter dated January 24, 1986, from Dean John R. Campbell
to Illinois Congressman Terry L. Bruce.
“Myth: UIUC, through INTSOY, helped Brazil
become a major competitor to the United States in soybean
production.
“Fact: INTSOY never had a program in Brazil. Along
with 131 other countries, Brazil has participated in a
cooperative international program coordinated by INTSOY
to exchange, improve, and test soybean germplasm. Since
1973, Brazilian scientists contributed 535 breeding lines or
cultivars to this program. In return, they received 259 lines
(90 from the U.S. and 169 from other countries).
“Brazil has a well-developed system of state, national,
and private soybean research programs which develop
cultivars to meet their local needs. As well, other countries,
most notably Japan, have been actively involved in
developing Brazil’s soybean industry.
“UIUC faculty members, including INTSOY affiliates,
have visited Brazil for international meetings and discussion
of cooperative research. Very few of these trips were paid
for by USAID. Most concerned research on plant protection.
International contact plays an important role in maintaining
UIUC’s reputation as a first-class educational, research, and
service institution.
“Myth: In 1984, financed by USAID, INTSOY spent
up to $20 million helping the soybean competition in South
America.
“Fact: INTSOY activities are directed toward less
developed countries that are struggling to feed rapidly
growing populations, not to competitors. In 1984, INTSOY
received $850,000 from USAID. Since its inception in 1973,
INTSOY has received a total of $6,456,404 from USAID.
“Myth: INTSOY programs have adversely affected
Illinois farmers.
“Fact: INTSOY has helped Illinois farmers by
“bringing in new germplasm to increase and stabilize
U.S. soybean productivity;
“conducting research on pests and diseases of soybeans
that present a possible future threat to U.S. producers, and
“opening up new markets for U.S. soybeans through the
introduction of soy products into less developed countries
that have little or no experience with soybean usage.
“INTSOY seeks to improve human nutrition around
the world through the use of soybeans. We have recently
signed a five-year collaborative agreement with USAID.
The focus of the new research and development program
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is to process and use whole raw soybeans in the following
ways: low-cost extrusion cooking to make weaning foods,
breakfast foods, snacks, soy flour, and soups; low-cost farm
or village oil extraction processes, which will give farmers
and small commercial enterprises two products to market;
low-cost processes to make high-quality soy beverages and
dairy analog products, such as ice cream and yogurt; village
and home level processing methods for home consumption;
frozen, immature green soybeans; and simple processes for
combining soybean residues with other ingredients to make
animal feed.”
Write your congressmen or senators. Address: Program
director, Univ. of Illinois.
556. Chatterjee, Julie. 1986. The Noble Soya story.
Technocrat (India). June. p. 32-41. Cover story.
• Summary: A detailed story of the life of Dr. A.S. Aiyar, an
ex-NRI technocrat and international food technologist, and
his unique collaborative venture with the Houses of Godrej
and Bhiwandiwalla (of Great Eastern Shipping). These three
have embarked on a major business venture with three of
the world’s most respected corporations: Kibun Company of
Japan, Alfa-Laval of Sweden, and Simon Foods Engineers,
U.K. Estimated to produce 18,000,000 liters of soymilk and
2,000 tonnes of extruded soya food products annually, the
plant is being set up at Bhopal.
Ayar, then 28, graduated in Food Technology from
Bombay University in 1961. After getting his PhD he spent
a year at the Central Food Technology Research Institute
(CFTRI), India’s top food research institute, run by the
Council of Scientific and Industrial Research at Mysore.
There he began to take an interest in vegetable proteins.
Later, at the Univ. of Pittsburgh (Pennsylvania, USA) he
got involved in research on nutrition and soyfoods for 4
years. In late 1965 he returned to India and worked on food
irradiation at BARC, leaving in frustration in 1980. By this
time soya was showing food promise in India. He joined the
newly formed Protein Foods and Nutrition Development
Association of India (PFNDAI) as executive director. Noble
House was incorporated on 9 March 1984. An agreement
was signed with Kibun on 12 Dec. 1985 to provide technical
and process know-how. (Kibun began as a fish processor).
Alfa-Laval will supply the soymilk plant and Simon Foods
will supply the twin screw extruder. Noble Soya products
will be mainly distributed by Godrej Soaps.
Three portrait photos show Dr. A.S. Aiyar. An interview
with Dr. Aiyar (p. 32) is titled “Looking for the right
technology.” Another interview with Ghanshayam Sheth
(p. 35-36) is titled “We can make a headstart.” A portrait
photo shows Sheth. A long sidebar (p. 38-39) is titled
“Collaborating with the best: Noble Soya.” Another long
sidebar (p. 40) is titled “The forces join together: Noble
Soya–Kibun.” A photo shows Masahito Hoashi, President of
Kibun. The last sidebar (p. 41) is titled “The processed food

industry’s potential.” In India, this potential is constrained by
the high cost and shortages of energy. Address: India.
557. Soyanews (Sri Lanka). 1986. Soya meat prevents animal
slaughter. 8(2):5. April/June.
• Summary: “Being the closest substitute for animal protein,
soya meat gives sufficient protein for the human body if
consumed along with other cereal foods such as wheat, rice,
etc.
“Soya meat is texturised by high pressure and high
temperature extrusion cooking process thereby giving it the
‘Meaty Texture.’”
The nutritional composition of textured soy flour (with
0.2% crude fat and 7.0% moisture) is given. It contains 52%
protein.
Note: According the World Almanac (2007), 77% of
the people in Sri Lanka are Buddhists. Most Buddhists try
to practice compassion and eat a vegetarian diet primarily to
refrain from killing.
558. LEC Newsletter. 1986. Extrusion meetings in Indonesia.
July. p. 2.
• Summary: International Soyfoods Symposium: Processing,
Application and Utilization is being organized by The
Food Technology Development Center, Bogor Agriculture
University (IPB Campus Darmaga, P.O. Box 61, Bogor, West
Java, Indonesia) in collaboration with the American Soybean
Association. The three-day meeting will be 16-18 September
1986 in Yogyakarta, Indonesia.
559. LEC Newsletter. 1986. Guyana start-up. July. p. 1.
• Summary: During the past year, Quality Foods, Ltd. has
added new equipment to the CEREX production unit in
Georgetown, Guyana. In March, the new section of the plant
was commissioned. Currently, the supply of soybeans is
very limited and it is not expected to improve soon. Quality
Foods along with Guyana Pharmaceutical Corporation are
developing a plan to reverse this situation so that the soybean
needs of the plant can be met on schedule. More information
may be obtained by writing Mr. Jonathan Hopkinson, Quality
Foods, Ltd., Industrial Site, Ruimveldt, Greater Georgetown,
Guyana. Address: Colorado State Univ., Fort Collins, CO
80523.
560. Ballard, Steve. 1986. Triple ‘F’: Ideas to feed new
growth. Into the future with Iowa chips. Des Moines Register
(Iowa). Aug. 10. p. 1, 2F.
• Summary: Triple “F” Feeds changed its name 6 months
ago to for Triple “F” Products. The original company was
founded in 1961 by Wayne Fox, Kenneth Lepley, Leroy
Hansen, and F.F. Satterlee. Sales last year were about $35
million and the company directly employs about 500 people
worldwide. The Insta-Pro division was formed in 1969 to
sell extruders and process soybeans. A pilot Insta-Pro plant
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in Urbandale also produces specialty animal feeds and does
R&D. Insta-Pro International was formed in 1974 when the
company’s extruders started to be sold overseas. It owns
Insta-Pro UK, which owns and operates about 60 extruders
in the United Kingdom and also leases extruders. Contains
a detailed discussion of the development and use of their
soybean extruders.
561. Iowa Soy News. 1986. Let’s hear it for soy product
promotion. 5(9):3. Aug.
• Summary: Discusses Iowa soyfoods companies: Alex
Green of American Pride Tofu Co. (Fairfield), makes 15,000
to 20,000 lb of tofu a month. Don Alger of Iowa Nuts Inc.
(Spencer) says the company was founded in about June
1986. They grow the soybeans then buy them back in bulk as
soynuts to package them in a 5 oz can and 1.5 oz foil packs,
and distribute them. Plans are to market 400,000 lb the first
year. The Iowa Chip is an extruded mixture of 90% corn and
10% soybeans developed at Iowa State Univ. using an InstaPro extruder. Grain Processing Corp. of Muscatine makes
a soy ice cream. Miller Farms Food Co. of Cedar Falls has
a portable soymilk plant built on two 45-foot trailers. It can
produce up to 2,000 gallons of soymilk a day. INARI Ltd.
in Michigan has made Super Soynuts since 1976. A new
product is soynut butter with less calories per ounce (only
157) than peanut butter. Address: Iowa.
562. Kazemzadeh, M.; Diehl, K.C., Jr.; Rhee, K.C.; Dahm,
P.F. 1986. Mechanical and structural evaluation of texturized
soy proteins of varying protein content. Cereal Chemistry
63(4):304-10. July/Aug. [12 ref]
• Summary: “Defatted soy flour and mixtures of soy protein
isolates and insoluble peanut carbohydrates varying from
20 to 80% isolate were extruded in a Wenger X-5 extruder.
Experiments were performed on the extrudates using a Food
Technology Corp. CS-I cell, an Ottawa texture measurement
system 10-cm2 wire cell, and the USDA Category I Tester (C
IT) test...” Address: 1. Product Mgr., Food Extrusion, BuhlerMiag Inc., Minneapolis, Minnesota 55440; 2. Agricultural
Engineering Dep., Virginia Tech, Blacksburg, VA 24061.
563. Tribelhorn, Ronald E.; Harper, Judson M. 1986. A
comparison of alternative types of food extruders. In: F.G.
Winarno, ed. 1986. International Soyfoods Symposium. xiv
+ 403 p. See p. 105-19. Held 16-18 Sept. 1986 in Jogyakarta,
Indonesia. [6 ref]
• Summary: Contents: Abstract. Introduction. Singlescrew extruders. Types of single-screw extruders. Twinscrew extruders. Counter-rotating twin-screw extruders.
Discussion–Comparing extruder types. Address: Dep. of
Agriculture and Chemical Engineering, Colorado State
Univ., Fort Collins, Colorado 80523.
564. Tribelhorn, Ronald E.; Harper, Judson M. 1986.

Extrusion cooked soybean/cereal blends as human foods. In:
F.G. Winarno, ed. 1986. International Soyfoods Symposium.
xiv + 403 p. See p. 305-17. Held 16-18 Sept. 1986 in
Jogyakarta, Indonesia. [9 ref]
• Summary: Contents: Abstract. Introduction. Extrusion
processing. Capabilities and limitations of LECs [low-cost
extrusion cookers]. Cost associated with LEC plants. Cereal/
soy blends and formulation. Evaluation of LEC products.
Application in developing countries–Sri Lanka.–Costa
Rica. -Others. References. Address: Dep. of Agriculture and
Chemical Engineering, Colorado State Univ., Fort Collins,
Co 80523.
565. Winarno, F.G. ed. 1986. International Soyfoods
Symposium. Organized by Food Technology Development
Center, Bogor Agricultural University, Bogor, Indonesia.
xiv + 403 p. Held 16-18 Sept. 1986 at the Hotel Garuda,
Yogyakarta, Indonesia. No index. 29 cm. [Eng]
• Summary: This document contains 23 papers organized
under the following subject headings: Symposium organizing
committee: Chairman, F.F. Winarno. Table of contents.
Foreword by F.G. Winarno. Welcome address by F.G.
Winarno. Opening address by Susani K. Karta of American
Soybean Assoc., Singapore. Inaugural address at the opening
of International Soyfoods Symposium. Traditional soyfoods
I. Traditional soyfoods II. Extrusion technology. Processing
soy protein & oil. Application of soy proteins I. Application
of soy proteins II. Preservation of soy products. Soy
supplementary and weaning foods. Nutrition. Utilization:
Economic benefit & marketing strategy. Address: Bogor,
Indonesia.
566. Rule, D.C.; Beitz, D.C. 1986. Fatty acids of adipose
tissue, plasma, muscle and duodenal ingesta of steers fed
extruded soybeans. J. of the American Oil Chemists’ Society
63(11):1429-36. Nov. [38 ref]
• Summary: “Results indicate that feeding steers enough
extruded soybeans to raise the fat content of the diet to
6% increases the proportion of polyunsaturated fatty acids
of tissue lipids of cattle, and that this altered composition
results from an increased amount of these fatty acids being
available for absorption by the small intestine.” Address:
Nutritional Physiology Group, Dep. of Animal Science, Iowa
State Univ., Ames, IA 50011.
567. SoyaScan Notes. 1986. Chronology of soybeans,
soyfoods and natural foods in the United States 1986
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan.–The first major soy cheese to hit the
market is Soya Kaas–a landmark product. It was developed
and introduced by Richard McIntyre of Soya Kaas Inc.,
a subsidiary of Swan Gardens Inc. Marketed exclusively
by American Natural Snacks of Florida, it long remain
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America’s most popular cheese alternative.
Jan. Ron Ishida, an attorney with no previous
knowledge of tofu, working for Azumaya Inc. (South San
Francisco, California), rewrites the Tofu Standards without
authorization. They have already gone through 8 drafts. This
creates a crisis.
Jan. Soyfoods: The Journal of the European Soyfoods
Association (ESFA) begins publication from Paris. Philippe
Vandemoortele of Alpro is president of the association and
Guy Coudert is editor of the periodical. The association plans
to organize a soyfoods conference every 2 years. But the
journal is discontinued after 3 issues.
Jan. Tomsun Foods is reorganized, changing its name
(for the fourth time) to Tomsun Foods International. The
firm’s new chairman is Juan Metzger, founder of Dannon
Yogurt. The company produces nearly 3 million lb. of tofu a
year.
Jan. First Tofutti Shop opened in Japan by Daiei Co.
Inc., Japan’s largest retailer. Shop sells non-dairy soy-based
ice cream and related snacks.
Feb. 7. Fire destroys Island Spring tofu plant in Vashon,
Washington, with an estimated $1 million loss.
Feb. Soya Kaas, an imitation cheese containing soymilk
and casein, launched by American Natural Snacks, a
marketer. The manufacturer is Swan Gardens of Georgia.
Feb. Jofu, a tofu-based, non-dairy, nonfermented,
yogurt-like product, sweetened with fruits, launched by
Tomsun Foods International of Greenfield, Massachusetts.
The product is a hit, grossing nearly $400,000 in its first 32
weeks on the market.
Feb. Barricini Foods has its first public stock offering.
Raises $1.5 million, gross to use in marketing Tofulite and
Ice Bean soy ice creams.
Feb. Central Soya purchases Staley’s protein line,
including Mira-Tex, Procon [soy protein concentrate], and
Textured Procon brands.
Feb. ASA hires Jim Guinn as technical director of
soybean quality programs. Soybean quality is an area of
growing interest, with two parts: 1. The traditional area of
soybean condition, concerning grades, damage, foreign
material, etc. 2. The newly emerging area of soybean
composition and its relation to grades. New measurement
technologies make it likely that soybeans may soon be sold
based on their composition of oil and protein. Both effect
exports and price.
March 5. Pesticide control now tops the Environmental
Protection Agency’s list of most pressing problems,
announces The New York Times (and Soybean Digest, June/
July). Stricter pesticide laws are enacted.
March 7. Richard E. Lyng of California becomes U.S.
Secretary of Agriculture, replacing John R. Block. Policies
remain unchanged.
April 18. Wm. Shurtleff, in charge of compiling the
original tofu standards, submits a strong criticism of the

illegitimate Ishida draft in the form of a detailed chronology
of the development of the tofu standards.
April. Tofu cheesecake revolution in New York City
profiled by Whole Life. Thirteen restaurants now offer them.
May. Tofutti Love Drops (chocolate covered graham
cookie drops) launched by Tofutti Brands with much fanfare.
May. Nasoya’s new million-dollar automatic tofumaking system, imported from Sato Shoji in Japan, begins
operation.
June. Increasing consumer deception by “soy cheese”
manufacturers. Whole Life publishes “Whole Frauds in the
News: Will the Real Soy Mozzarella Please Stand Up (That
is, If There is One),” an exposé of mislabeling involving
Soyarella, Tofu Mozzarella, and Soya Kaas (though the
latter brand is not at fault). Argues that it is deceptive for
health food stores to call a product “non-dairy” if it contains
casein (milk protein), even though FDA rules allows such
a designation. In Oct. Whole Life reports that “Independent
lab tests prove Soyarella hoax; Large quantities of casein
[19.6%] found in so-called soy cheese.” Soyarella had
previously been marketed as casein free.
July. Ralston Purina Co. starts publication of Nutrition
Overview, a newsletter focusing on soy protein and fiber.
July. Soyfoods win big in 7th Annual Natural Foods
Merchandiser merchandising awards: Gold: San-J tamari
and shoyu. Silver: Fantastic Foods’ Tofu Scrambler and Tofu
Burger, Westbrae Natural miso soups. Honorable mention:
Walker & Wilks frozen entrees, White Wave boxed tofu.
July. Vitasoy reintroduces its line of reformulated and
repackaged soymilk products, originally launched in 1984.
They contain more solids and nutrients, and are sweetened
with barley malt instead of maple syrup.
July. A Roper poll in the U.S. finds that tofu is the “most
hated” food. 35% of a sample of 2,000 adults checked it on a
list of foods said to be disliked, ahead of liver (34%), yogurt
(29%), Brussels sprouts (28%), and prunes (24%). Results
do not vary significantly by age, but tofu dislike is somewhat
less among those with higher incomes. The poll results
are very widely publicized, and are even the subject of a
question on the TV program Jeopardy (in early 1988)–and its
rerun! These findings suggest both a widespread awareness
of tofu and a split image: Some like it and others don’t.
Aug. Kikkoman’s new shoyu plant starts operation in
Chitose, Hokkaido, in northern Japan. The first product was
shipped on 30 Jan. 1987.
Sept. 9. American Soy Products Inc. plant dedicated in
Clinton, Michigan. A $10 million joint venture between Eden
Foods and four Japanese companies (Kawasho, Marusan,
Muso, Seikensha), construction on the plant began in Oct.
1985. It will make Edensoy soymilk in Tetra Brik cartons.
The first products are shipped in November.
Sept. 19. Tofu standards passed by Tofu Standards
Committee in San Francisco, after all committee members
except Shurtleff agree to start with a blank slate in drafting
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new standards–thus erasing years of work by hundreds
of people. Shurtleff resigns in protest, arguing that this is
a violation due process. Shortly thereafter Barricini and
Ralston Purina also refuse to give final approval. Tofu
standards are stalled indefinitely after many years of hard
work.
Sept. 24. First International Tofu Products Expo,
Seminar, and Soyfoods Buffet, held in Munich, West
Germany. Sponsored by Bernd Lehmann International
Consultants. 100 people attend.
Oct. Supersoy brand soymilk introduced to America
by Mitoku USA. It is made by Kibun Health Foods Co. in
Japan.
Oct. Ralston Purina sells its domestic agricultural
products business, Purina Mills. Total sales for 1986 were
$5.5 billion.
Nov. Island Spring announces $6.5 million investment
from Edward Lynch Co. to finance an expansion plan.
Construction of a new 30,000 square foot factory is now
underway on Vashon Island.
Dec. 1. White Wave of Boulder, Colorado, acquires
Soyfoods Unlimited, a tempeh manufacturer of San Leandro,
California. This makes White Wave America’s largest
tempeh manufacturer.
Dec. 8. Central Soya purchases 7 of 9 Bunge’s soybean
crushing plants. ADM is now estimated to control 30% of
U.S. crushing capacity followed by Cargill (25%), Central
Soya (20%), and other (25%).
Dec. Tomsun Foods International nets about $3.45
million in its first public stock offering (IPO). Most of the
funds will be used for sales and marketing of Jofu, and to
repay $800,000 in debts. Total Tomsun sales in 1986 were
about $3.1 million.
Dec. Haagen-Dazs will drop Tofutti and start
distributing Barricini Tofulite, a non-dairy frozen dessert.
Dec. Brightsong Foods is named as one of the top ten
food innovators for 1986 by Food & Beverage Marketing
magazine. In fact, Brightsong is listed first!
Dec. Tofruzen Inc., a soy ice cream marketer from
Englewood, Colorado, raises $1.6 million in a public stock
offering. Sales of Tofruzen in fiscal 1986 were $91,000,
rising to $158,000 in 1987, and $213,000 in the first quarter
of 1988.
Dec. Edible Soy Products in Hudson Iowa is sold to
Solnuts of Tilburg, The Netherlands, and renamed Solnuts,
Inc. The Hudson and Tilburg plants are the only ones in the
world that dry roast soybeans to make soynuts.
Dec. More than 60,000 Italian farmers harvested
nearly 25,000 hectares (61,700 acres) of soybeans this year.
Italy is now Europe’s largest soybean producing country,
followed by France. Five years ago, Italy produced virtually
no soybeans. The Ferruzzi Group is the leading promoter,
helped by hefty subsidies from the EEC.
1986 New Trends:

So Called Tofu Cheeses. Eight new soy cheeses were
launched during 1986, many with the term “Tofu” in the
product name. Many have been shrouded in mystery,
with the names of the manufacturer and ingredients often
not disclosed. There has been much consumer deception,
mislabeling, and several attempts to conceal the fact that they
usually contain casein, the protein in cow’s milk.
Soy Yogurts and Yogurt-Style Products. The leader in
this exciting new category is Jofu from Tomsun Foods. The
two basic types are fermented soymilk products (e.g. Cream
of the Bean, Soy-O), and non-fermented tofu-fruit blends
(e.g. Jofu).
Move to Manufacturing Soymilk in America. The
rising cost of soymilk imports is making them unprofitable.
Domestic production, which obviates shipping U.S. soybeans
to Japan, then shipping the beans and water back, will have
major, beneficial long-term effects on Edensoy, Ah Soy, and
Westbrae Malteds. Still imported are Vitasoy (from Hong
Kong, whose exchange rate is tied to the dollar) and Sunsoy
(from Belgium).
The declining value of the dollar against the yen starting
in late 1985 led to a steady rise in soymilk prices. But the
combination of domestic production and larger size packages
(see below) has led to a drop in soymilk prices during 1986.
For example, Edensoy, selling for 6 times the price of dairy
milk per unit volume in early 1984, was selling for only 3.5
to 4.1 times as much in late 1986, a drop of about 37%.
Soymilk Switches to Tetra Brik Cartons and Liters or
Quarts. Edensoy, Westsoy, and Ah Soy have all switched
to Tetra Brik cartons this year. Lower total manufacturing
and shipping cost is the main reason. The liter/quart size
was pioneered in the U.S. by Alpro/Vamo Foods/Sunsoy,
and followed by Edensoy, Ah Soy, and Vitasoy. These
counterparts of dairy milk in quarts suit the needs of regular
soymilk users by offering a more economical price per unit
volume plus greater convenience. Soymilk may be the first
liter-size Tetra Brik product to succeed in America.
INTSOY is doing outstanding, pioneering work with
soyfoods and soybean utilization in the Third World and
America. Research is focusing on extrusion cooking,
extruder-expeller processing for small-scale oil expression,
and fresh green soybeans. Since April 1987 the INTSOY
Newsletter has become one of the best soy-related
publications available.
Morinaga Long-life Silken Tofu becomes a major force
in the U.S. tofu market. Traditional manufacturers consider
the product a major threat to their markets. Azumaya has
hired an attorney who spends considerable time causing
troubles for Morinaga.
568. Caton, Gregory J. 1986. Lumen: Food for a new age.
Lake Charles, Louisiana: Spencer Books. 245 p. Dec. Illust.
No index. 21 cm. In cooperation with Lumen Food Corp.,
P.O. Box 350, Lake Charles, LA 70602. [494* ref]
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• Summary: Describes this doubleextruded textured soy flour, made on
a Wenger extruder using defatted soy
flour. It has the look, taste, and texture
of meat. Contents: Book I: The Politics
of Food. 1. The Major Players. 2. The
Crisis in Diet. Book II: What is Lumen?
3. Beyond Soya. Book III: Why Lumen?
(instead of meat). 4. Lumen: It Tastes
Better, It’s Easier to Use & It Costs Less.
5. Lumen is a Natural Food (meat is not).
6. Lumen is Healthy for You (meat is
not). 7. The Resource Crisis. 8. Our Rich
Spiritual & Philosophical Heritage. 9.
The Evolutionary Inevitability. Book IV:
The Meat Empire Strikes Back. 10. Truth
From Fiction. Book V: Lumen Recipes–
They’re Easy! Book VI: Vision For A
Better World. 16. What The World Needs
Now.
Talk with Greg Caton. 1995. Dec.
22. He feels that Chapter 9 is the most
creative on in this book. Address: CEO,
Lumen Food Corp., 409 Scott St. (P.O.
Box 350), Lake Charles, Louisiana
70601.
569. Product Name: Storage Stable
Extruded Dry Chunks.
Manufacturer’s Name: Garrison
Products Inc.
Manufacturer’s Address: 1471
Paddock Dr., Northbrook, IL 60062.
Date of Introduction: 1986.
New Product–Documentation: Soya
Bluebook. 1986. p. 110.
570. Chernet, Daniel. 1986. Les protéines
végétales: importance nutritionnelle,
sources principales (cereales, soja et
derives, legumes secs...), facteurs de
vie et de sante, recettes culinaires...
[The vegetable proteins: nutritional
importance, principal sources (cereals,
soybeans and soyfoods, dry legumes...),
life and health factors, recipes. 2nd ed.]. St-Jean-de-Braye,
France: Editions Dangles. 169 p. Illust. 18 x 14 cm. [22 ref.
Fre]
• Summary: Even though Chapter 5 is titled Oilseeds (Les
Oléagineux), Chapter 6 is titled the Soybean (Le soya).
Its contents: Introduction. The economy of soybeans (It
is one of the pillars of world agriculture). The nutritional
quality of soybean seeds. 3. Trituration (comminution, or
reducing the particle size of a substance). 4. Traditional

Oriental uses of the soybean: Green soybeans, nonfermented
soyfoods (soymilk, tofu, soymilk curds, nigari, yuba, okara),
fermented soyfoods (sufu, miso, tempeh, natto). A table (p.
97) gives the nutritional composition of soybeans, soymilk
(filtrat), defatted soy flour, tofu, okara, miso, tempeh, tamari,
dry yuba, and natto.
Chapter 7, Vegetable proteins transformed, discusses
non-structured products (concentrates, isolates) and
structured products (protein fibers {derived from the textile
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industry}, extrusion), use of isolates and structured proteins,
milk substitutes, use in sports, for weight loss, etc.
Chapter 8, Which proteins for today?–discusses the
many types including aquaculture, yeasts, mushrooms,
bacteria, plankton, leaf proteins, the protein plan.
Chapter 10, Recipes, mentions soy in various places:
13. Recipes based on soya (p. 146): Soya Hawaii, with
green soybeans. 15. Recipes based on textured soy
proteins (p. 147-51): Hong Kong hash, spring rolls, stuffed
vine leaves, cannelloni, mushroom slippers, stuffing for
stuffed vegetables. 18. Recipes based on tofu (p. 153-55).
Homemade tofu, soya roti with black mushrooms, onion
tart, miso soup, tofu with cream, curried tofu. 19. Recipes
using protein complementarity and soya (p. 155-58). Bread
fortified with protein (with 150 gm soy flour), complete cake
(with 80 gm of soy flour), soy polenta (with 250 gm textured
soy protein).
Appendix 1, nutritional value of various sprouts
(including soy sprouts). Address: France.
571. Insta-Pro International ST, Ltd. 1986. Insta-Pro extruder
products: Dry extrusion nutrition. 10301 Dennis Dr., Des
Moines, Iowa. 13 p. Manufacturer’s catalog. [Eng; fre; ger;
spa]
• Summary: See next page. With an insert written in French,
German and Spanish, and containing many color photos,
this catalog describes and shows both the different models
of Insta-Pro Extruders and the various products that can be
made using them. Address: Des Moines, Iowa.
572. Toyo Shinpo (Soyfoods News). 1987. Gyôkai saidai no
nandai okara o kangaeru. Urisaki ga kadai ni [Manufacturers’
biggest problem is okara. The problem is where to sell it, dry
it, and the expense of doing so]. Jan. 1. p. 7-8. [Jap; eng+]
• Summary: Is okara waste matter or can it be put to use? If
it is useful, can it be used inexpensively? Tofu manufacturers
in Japan who deal with okara are trying to use twin screwextruders to put okara to good use. Dried okara is useful,
but drying okara is a very expensive operation. Okara has
recently been used in dog, cat, and fish foods, etc. The dairy
industry also consumes some.
They are even using it as compost in Aichi-Ken.
This has had some good results. They started to use it as
fertilizer in July 1986, and they produced nice melons and
watermelons. In addition, the okara seemed to ward off
insects. Because of results such as these, okara now sells for
¥5,000 a ton. There have been good results in using okara
as fertilizer in the production of cucumbers and tomatoes in
Hokkaido. In Nagano, they are trying to cultivate shimeji
mushrooms using okara.
Okara is also being used in miso for miso pickles
(misozuke). This research is still in the preliminary stages
however. In Kagawa-ken, a frozen food company is making
tofu croquettes using okara. In Fukuoka-ken, they use

dried okara for food products, growing mushrooms, and
as fertilizer. It is also used in croquettes and hamburgers–3
manufacturers are actually making these foods now.
573. League for International Food Education (LIFE)
Newsletter. 1987. Weaning foods program to be self
sustaining [Thriposha in Sri Lanka]. Dec. 1986/Jan. 1987. p.
3-4. [1 ref]
• Summary: “Since the mid 1970s, a supplemental weaning
foods program has been developing in Sri Lanka with
assistance from CARE and the Agency for International
Development (AID), and donated commodities from the US
Food For Peace Program (Title II). Ultimately, the project
intends to phase out the Title II commodities by increasing
Sri Lanka’s capacity to produce the weaning foods and
draw upon the supply of local soybeans. The Sri Lankan
government makes the fully pre-cooked weaning foods
available, free of charge, to pregnant and lactating women,
infants and children under the age of five years. All recipients
must show some measurable signs of nutritional deficiency.
“The weaning food is called ‘Thriposha,’ which stands
for ‘three kinds of food: energy giving; body building,
and protective.’ Various formulas of Thriposha have been
developed, depending upon the availability of certain foods.
Currently, the formula is 50 percent Title II milk powder
mixed with 48 percent ground corn/soybean blend and 2
percent vitamin and mineral supplement, and the take-home
feeding program based on Thriposha has had a positive effect
on the nutritional status of the target group, when combined
with nutrition education, and other health services.
“Initially, local ingredients were baked in the form of
a cookie to be crumbled and blended with other foods. In
1976, however, the more sophisticated and efficient low-cost
extrusion cooker (LEC) was introduced, and added a second
cooker in 1980, when the plant was moved to its current
location at Ja-Ela, near Colombo. Today, production at this
plant yields about 10,000 metric tons of extruded product per
year, and uses indigenous supplies of corn, soy, and the like,
further reducing Sri Lanka’s dependence on outside food
sources.
“A further expansion is being considered that will add
yet another extruder, and triple the production of Thriposha.
Since the Title II commodities will be phased out by 1991,
the additional extruder will allow the production to be totally
indigenous and self-sustaining. The new extruder will have
steam-injection cooking, be capable of handling a higher
capacity, and produce shaped products that have the potential
to make snacks, which appeal to the commercial market, as
well as serve the Government program.
“A booklet describing the Thriposha program can be
obtained by writing the Food Technology Branch, TAD,
Office of International Cooperation and Development,
U.S. Department of Agriculture, Washington, D.C. 20250.”
Address: 915 Fifteenth St., N.W., Suite 915, Washington, DC
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20005.
574. LEC Newsletter. 1987. New Brady extruder. Jan. p. 1.
• Summary: The new line has a smaller capacity, from 60
to 200 kg/hour using rice bran. For details contact Brady
International Inc., 23535 Telo Ave., Torrance, California
90505-4066. Attn: Dan McPeak. Address: Colorado State
Univ.
575. LEC Newsletter. 1987. Thriposha Update–Sri Lanka.
Jan. p. 2.
• Summary: In 1976 a Brady LEC was introduced to the
Thriposha weaning food program as a first step in phasing
out U.S. Food for Peace Title II commodities from the
program. In 1980 a second step was taken when second
Brady was added and the Thriposha factory was moved to
its current 7-acre site a Ja-Ela, near Colombo. The current
Thriposha formulation is 50% Title II milk powder, 48% of a
70/30 locally extruded corn/soybean blend, and 2% vitamin
and mineral premixes. Production through 1988 is scheduled
at 10,000 tonnes a year. In 1991 Title II inputs are scheduled
to drop to zero. The program will rely on indigenous foods.
Thriposha is packaged in 750 ml polyethylene bags. For
details: CARE/Sri Lanka, P.O. Box 1024, Colombo. Address:
Colorado State Univ.
576. Noguchi, Akinori. Assignor to Director of National
Food Research Institute; Ministry of Agriculture, Forestry
and Fisheries, both of Yatabe, Japan. 1987. Method for the
preparation of textured soybean draff. U.S. Patent 4,642,241,
Feb. 10. 10 p. Application filed 21 Feb. 1985. 7 drawings. [5
ref]
• Summary: “Abstract: A process for the preparation of
a textured okara useful as a food component comprising
feeding okara to a twin-screw extruder and heating and
applying pressure in said extruder to said okara and forcing
said okara through a constricted exit port from said extruder
into a cooling die wherein said okara is cooled, and forcing
said cooled okara having a textured structure out of the
cooling die.”
Note: “Draff” means dregs or refuse. Address: Sakura,
Japan.
577. Modha, V.V. 1987. Re: Interest in soyabean database.
Letter to William Shurtleff at Soyfoods Center, Feb. 11. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Sirs: We read with interest the item in
LEC Newsletter Vol. XI No. 1 January 1987 on ‘Soybean
Database Available’ and shall be highly obliged if you will
kindly send us details on the subject for our information.
Awaiting your reply with great interest.” Address:
Director Research, VORDI–VMA Oilseeds Research and
Development Inst., Harilela House, 6th Floor, 28/32, Mint
Road, Bombay 400 001, India. Phone: 26-2434.

578. Nakadai, Tadanobu. 1987. Shôyu no saishin gijutsu ni
tsuite. I. [Current techniques for soy sauce production. I.].
Nippon Jozo Kyokai Zasshi (J. of the Brewing Society of
Japan) 82(2):95-98. Feb. [9 ref. Jap]
• Summary: Techniques include electrodialysis,
ultrafiltration, reverse osmosis, and extrusion. Address:
Kikkoman, Jôzô Kagaku Kenkyû-jo, Japan.
579. Des Moines Register (Iowa). 1987. We’re not talking
potato chips after all, this is Iowa, not Idaho. March 23.
• Summary: Iowa State Univ. professor Mark Love invents
“the Iowa Chip”: 80% corn and 20% soy, extruded. Georgia
Nut, a Chicago firm, produces the Iowa Chip and chocolate
covered soy and corn extruded candy. They were developed
under Insta Pro, a division of Triple F, in Urbandale, Iowa.
580. International Agriculture Update (Univ. of Illinois).
1987. INTSOY: Meeting world food needs with soybeans.
2(2):1-3. April.
• Summary: The roots of the INTSOY program can be
traced back to the mid-1960s in India, when the University
of Illinois expanded into international soybean research as
part of a project to establish new agricultural universities in
the states of Uttar Pradesh and Madhya Pradesh. INTSOY
was formally established in 1973 as a base for the worldwide
exchange of soybean research information. Eventually
132 countries joined in testing a vast array of soybean
germplasm. From 1975 to 1985 more than 200 people from
at least 40 less developed countries attended the 10-week
courses in soybean processing and utilization at UIUC.
In 1986 INTSOY shifted completely away from soybean
production to focus solely on utilization of soybeans for food
and feed. The first phase of the new research program, which
will run through 1991, is aimed at developing improved soy
products and processes. Alvin I. Nelson, professor emeritus
of food science, is directing the research program. New
products and processes include (1) extrusion cooking to
make soy flour and cereal-soy blends, (2) extruder-expeller
processing which can remove up to 75% of the oil. The clear,
light-colored oil is free of off flavors, can be stored at room
temperature for more than a year without rancidity, and is
rich in omega-3 fatty acids. Solvent extracted meal has no
omega-3 fatty acids, (3) whole dry soybeans cooked in a
sodium bicarbonate blanch, and green soybeans, which have
twice the protein of peas or lima beans. Address: Urbana.
581. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY
research yields breakthroughs on improved oil expelling
techniques. No. 35. p. 1. April.
• Summary: In the INTSOY method, soybeans are first
conditioned by running them through a low-cost extrusion
cooker (Insta Pro 2000-R with a 75-horsepower motor)
and then, while still hot, through a continuous mechanical
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screw press (which costs from $5,000 to $50,000). The
process can remove up to 75% of the oil from soybeans.
“This oil was free from any hint of beany odor and was
generally comparable to refined deodorized oil. Samples
have remarkably stable, showing no signs of rancidity after
being stored for more than a year at room temperature... The
extruder-expeller combination has tremendous potential for
decentralized processing areas where soybeans are produced
on as few as 3,000 to 5,000 hectares.” A large solvent
extraction plant costs $20 million and any daily volume
less than 200 tons of soybeans is uneconomical for even the
smallest facility.
582. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY
to focus on processing and utilization. No. 35. p. 2. April.
• Summary: INTSOY has recently begun working under
a new 5-year collaborative agreement with USAID to
continue improving human nutrition around the world
through increased use of soybeans. [Pressure from the
American Soybean Association (ASA) has forced INTSOY
to discontinue its soybean variety development (ISVEX)
work.] “The new program will have three phases. The first
is research on new methods to process whole soybeans and
make new products. The second phase will be to develop
simple how-to manuals and equipment lists for entrepreneurs
wanting to invest in the production of soy products. The third
phase will include limited on-site technical assistance for
governments and private firms in less developed countries.
“INTSOY’s current research efforts are concentrated
on extrusion cooking, low-cost oil extraction by combining
extrusion cooking with mechanical expellers, new soy milk
processing techniques, development of immature green
soybeans as a commercial product, improved home-level
procedures for preparing soybean foods, and new processes
for converting soybean residues into animal feed.
“The research program is under the overall direction
of emeritus food science professor Alvin I. Nelson.
Individual project coordinators are Wilmot Wijeratne for
extrusion and oil expelling, Sing-Wood Yeh for soy milk
processing... The state of Illinois has recently provided the
university with almost $500,000 to completely remodel the
current pilot plant and laboratories. When the remodeling
is finished in 1988, INTSOY and the University of Illinois
will undoubtedly have the best facilities in the world for
conducting research on the processing of whole soybeans.”
583. Food Crops Processing Research Center. 1987. Food
Crops Processing Research Center: Iowa State University
research. Iowa State University, Dairy Industry Building,
Ames, Iowa 50011. 8 p. [11 ref]
• Summary: Contents: Separation of crops into ingredients.
Conversion of crop fractions into high-valued ingredients.
Refabrication of foods from ingredients. Basic properties of
crops and processing principles. Principal investigators: B.

Glatz, C. Glatz, E.G. Hammond, K.H. Hsu, C.R. Hurburgh,
L.A. Johnson (director), Jane A. Love, M.H. Love, Patricia
A. Murphy, Pamela J. White, Lester A. Wilson. An insert
lists soybean utilization projects: 1. Profit for Iowa soybean
growers from oil and protein measurements. 2. Binding and
release of flavor compounds to soy proteins. 3. Screening
soybean varieties for quality of soyfoods. 4. Nutritional and
organoleptic properties of soybean-corn mixtures processed
by low-cost extrusion. 5. Rapid hydration hydrothermal
cooking of soybeans. 6. Quality of soybean oil when
employing pre-extrusion conditioning. 7. Sonic enhancement
of oil extraction. 8. Fractionating soybean lipids with
supercritical fluids. 9. Improved stability and composition of
fats and oils.
Note: In May 1989 the name of this center was changed
to Center for Crops Utilization Research, and a new report
issued. Address: Ames, Iowa. Phone: 515-294-4365.
584. Gleason, Jane. 1987. Ceylon Oils and Fats Corporation.
Rajasoya soy flour. Marketing soyfoods in Sri Lanka.
Soybean Marketing in Sri Lanka, Monthly Report. June. p.
1-8.
• Summary: Note: This is the first monthly report.
I. Interview with Mr. Amaratunge, Marketing Manager,
Ceylon Oils and Fats Corporation (COFC). Mr. Amaratunge
says his organization imports soybeans and meal from India.
They would purchase it domestically if it were available.
A table shows COFC’s imports (increasing) and domestic
procurements (decreasing) of soybeans (in metric tons) from
1984 to 1987.
COFC presently imports from India approximately
12,000 metric tons / year of soybean meal at a price below
the official Rs. 7/kg floor price paid to Sri Lankan farmers.
II. Interview with Mr. Lalith de Silva, Plant Manager,
and Mr. Upali Madawala, Marketing Manager, Rajasoya.
Rajasoya makes full fat soy flour for use as a coconut milk
substitute in curries. The processing equipment, most of
which was imported, was fairly sophisticated. Organizations
within the Government of Sri Lanka own 53% of Rajasoya’s
stock. Discusses: Procurement of soybeans (through the
Paddy Marketing Board at Rs. 8.75 per kilo), production
details (monthly production of Rajasoya has been erratic,
averaging 14-19 metric tons per month. Questions about
plant capacity). A table shows monthly production of
Rajasoya soy flour, which averages about 200 tonnes a year
for 1984-86. “When Rajasoya began operation in September
1983, soy flour was heavily promoted in television,
newspaper and radio as a coconut milk substitute. At that
time, coconut prices were high and sales of soy flour were
therefore fairly good. When coconut prices decreased to a
more normal level, sales of soy flour dropped substantially
[from 67.50 tonnes in Jan. 1984 to 3.18 tonnes in May
1984], which led to a shift in promotion strategy. This
shift highlighted the nutritional aspects of the product. Mr.
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Madawala emphasized that the decrease in sales was not
entirely due to normalization of coconut prices. Rather, he
feels that many consumers who tried Rajasoya’s product
did not like it.” All of the product is sold to the State Tea
Plantations. Bakeries and biscuit companies are interested
in fortifying their products with soy flour, but Rajasoya’s
flour at Rs. 40/kg is too expensive.
Discusses: Future plans for Rajasoya. Comment on
discussion with Mr. Madawala. Comment on discussion
with Mr. de Silva (“SFRC produces soy flour at less than
one-half Rajasoya’s cost using an extruder and mill”).
III. Market activities in Kandy and Colombo. IV.
Interviews with 3 commission agents and 1 wholesale
trader who deal in soybean. V. Development of consumer
and farmer surveys. VI. Bread making and discussion
with Dhanasiri Supermarket in Kandy. VII. Soy snacks in
Cornel’s Supermarket in Colombo. VIII. Peradeniya Pola
Market (For this market experiment, products made by
SFRC will be sold at a profit. SFRC’s production manager,
Mrs. Ariyaratne, agreed willingly to provide products for
this market. This experiment will continue for several
months). Address: Sri Lanka.
585. Product Name: Cajun Jerky (Meatless. Based on
Textured Soy Protein) [Beef Style, Spicy Italian Style, Hot
Pepperoni Style, or Smoked Ham Style].
Manufacturer’s Name: Lumen Food Corporation.
Manufacturer’s Address: 409 Scott Street, Lake Charles,
LA 70601.
Date of Introduction: 1987 June.
Ingredients: 1995 Smoked Ham Style: Soy protein, water,
soybean oil, yeast extract, cayenne, salt, potassium sorbate.
Wt/Vol., Packaging, Price: 1.5 oz poly bag. Retails for
$0.89 (1987).
How Stored: Shelf stable.
Nutrition: Per ½ oz.: Calories 50, protein 6 gm,
carbohydrates 1 gm, fat 3 gm, sodium 185 mg, fiber 1 gm.
New Product–Documentation: See also next 2 pages.
Distributor Price List. 1987. Aug. 1. Label. 1987. “A
Vegetable Protein Product. Made with Pride in the Heart
of Cajun Country.” Brochure. 1987. “Cajun Jerky! The
Jerky Snack That’s Good for You.” Spot in Natural Foods
Merchandiser. 1987. June. p. 56. Spot in Soya Newsletter.
1987. 1(4):4. Letter from Greg Caton, CEO. 1987. Nov. 3.
“Our product is double extruded using a Wenger and starting
with defatted soy flour. We use no concentrates or isolates.
We pride ourselves as the world’s foremost authorities on
industrial applications if extruded soy flour products in the
non-refrigerated IM (Intermediate Moisture) mode. All of
our products use these technologies.” M. Friedman. 1987.
Adweek East. Nov. 16. “The most interesting new [soybased] food is Lumen... a surprisingly close analog to meat.”
Label for Cajun Jerky–Smoked Ham Style from about
1990. 4.75 x 5.24 inches. Dark brown and pink on beige. A

brown pelican is sitting on the horizontal leg of a pink map
of the state of Louisiana; in its bean it holds a bamboo rod
with “Smoked Ham Flavor attached to one end.
Product with Label purchased by mail order from
Lumen Foods. 1995. Dec. 22. Smoked Ham Style. 4 by 5
inches. Plastic bag. Red and green on yellow. Illustration of
an alligator in a vest standing upright. “A vegetable protein
product. No cholesterol. Low in calories. Low in fat. High in
protein. Eats good!”
586. Shrikhande, Fiona. 1987. Soya milk. Only tentative sips
[Noble Soya in India]. BusinessIndia. June 29/July 12. p. 32.
• Summary: When Noble Soya had its first public stock
offering in 1986, it was over-subscribed 20 times, largely
because of the backing of the powerful and respected Godrej
(pronounced go-DRAY) and Bhiwandiwalla groups, but
also because of the bullish market sentiment and the great
success of Frooti, a new beverage sold in Tetra Pak cartons.
Noble Soya’s product called Great Shake, was test marketed
in Hyderabad in Feb. 1987 and launched there and in Pune
in March. Initial sales were slow, behind other beverages
in Tetra Pak cartons such as Frooti (3,000 crates/day in
Bombay), Amul milk (2,000), Volfruit (600), and Great
Shake (570 or less). Factors that hurt the product’s launch
were late entry into the market (initially scheduled for late
1986), lack of public awareness of soya (those who know it
perceive it as “a low food value and a source of poor quality
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oil”), the product’s initial slightly chalky taste (now said to
be rectified), and the poor image of Sipso, an earlier soymilk
launch.
Noble Soya also has plans to introduce other soyfood
products by year end: tofu and several extruded foods such as
soups and breakfast cereals. The company is taking a longterm perspective and it is strong financially. “Considering
that a number of other companies like Britannia, Amrit Soya,
Kalyan Solvents, and Kothari General Foods have plans to
enter the soya-based processed food market, it looks like
soya does have a future.” Address: India.
587. Gleason, Jane. 1987. Interview with Dr. Beatrice
de Mel, CARE, Head of Thriposha Program. Soybean
Marketing in Sri Lanka, Monthly Report. July. p. 2.
• Summary: Sri Lanka has a long history of supplemental
feeding programs. The first major program was begun
in 1956, when the U.S. government provided Sri Lanka
with nonfat dry milk (NFDM) fortified with vitamin A.
This program was highly successful in reducing diseases
associated with protein and vitamin deficiencies from 28%
of the population in 1956 to 0.2% in 1972. In 1972 the world
food crisis brought an end to the donation of NFDM. That
year the USSR, due to domestic food shortages, bought the
entire U.S. stock of NFDM. At that time nutrition diseases
once again became prevalent in Sri Lanka. CARE officials,
aware of the deteriorating situation, initiated the Thriposha
program in 1973 in concert with the Sri Lankan Ministry of
Health (MOH) and USAID.

At present about 580,000 children
in Sri Lanka benefit from Thriposha,
which is distributed by rural clinics
nationwide. Each beneficiary receives
two 750 gm packets per month.
The plant is now operating at full
capacity. The MOH is in charge of
the Thriposha Program. Until 1987,
MOH paid CARE to manage the
production and distribution, but more
recently MOH has signed a contract
with Ceylon Tobacco Co. to become
manager, for a fee of Rs. 40 million
per year. Fifty percent of Thriposha
is made from indigenous corn and
soybeans (70:30 ratio); the rest is
supplied by the U.S. Food for Peace
(PL 480) program. In the past 2 years
the Corn-Soy-Milk supplied by the
U.S. has been replaced by NFDM.
Thriposha now requires about 1,600
tonnes of Sri Lankan soybeans a year.
Although plans have been made to
shift Thriposha into the private sector,
it is unlikely to happen in the near
future.
This is a successful supplemental feeding program
in a developing country. Though Thriposha’s target group
is the poor, it is not seen as a “poor man’s food,” because
of attractive packaging and skillful advertising. Low cost
extrusion cookers have played a key role in those programs.
Thriposha has been a very important component of the
development of the soy program in Sri Lanka, a steady buyer
of soy products for about 10 years.
588. Gleason, Jane. 1987. Bairaha Farms, the largest broiler
operation in Sri Lanka. Soybean Marketing in Sri Lanka,
Monthly Report. July. p. 5-6.
• Summary: Bairaha controls about 45% of the Sri Lankan
broiler market. They presently purchase about 500 tons/
year of soybean meal from the Ceylon Grain Elevators for
their breeder operations. They recently considered buying an
extruder for the production of full-fat soybean meal for their
broilers. They decided not to buy because of the difficulty
of obtaining sufficient amounts of soybeans (est. 4,000 tons/
year). They consider the soybean floor price of Rs. 7/kg to
be prohibitive compared with the price of imported soybean
meal. They may implement a contract to have soybeans
grown for them in Sri Lanka. This situation implies that
government price and trade policies toward soybeans seem
to working against each other. They inhibit the growth of a
soybean processing industry in the country. Low cost imports
of meal from India undercut Sri Lankan soybean production.
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589. Gleason, Jane. 1987. Discussion with Mr. D.M.B.
Marapone, Chairman, Paddy Marketing Board [which
administers Sri Lanka’s floor price for soybeans]. Soybean
Marketing in Sri Lanka, Monthly Report. July. p. 7-8.
• Summary: PMB’s goal is to encourage private sector
participation in the market, not to replace it. PMB presently
procures soybeans for Oils and Fats Corporation, Rajasoya,
and Thriposha. The floor price is presently Rs. 7.00/kg.
Soybean production is far below demand. This is thought to
be due to bad seed quality and other technical problems. Yet
hectarage has decreased in the past few years. Recently the
government and officials of Ceylon Grain Elevators, and Oils
and Fats have been negotiating an agreement whereby these
two organizations would be required to first buy Sri Lankan
soy and maize before imports would be allowed. Also many
farmers seem unwilling to grow soybeans, because of the
difficulty of managing risks, such as variability of yield,
uncertainty of availability of inputs, and unstable markets
and prices.
590. INTSOY Newsletter (Urbana, Illinois). 1987. Oil from
extrusion/expelling retains high omega-3 [fatty acid] content.
No. 36. July/Aug. p. 2-3.
• Summary: Omega-3 fatty acids, in the form of alphalinolenic acid, which is found in soy oil and other vegetable
oils, may have a beneficial effect on cardiovascular
diseases. Crude, unrefined soy oil contains an average of
7-8% naturally occurring alpha-linolenic acid. Much of
this is typically destroyed by the refining process. But the
INTSOY process, developed by Nelson and Wijeratne,
combines extrusion cooking with mechanical expelling.
It does not harm omega-3 fatty acids. The only common
food crop having more omega-3 than soybeans is rapeseed
(rapeseed oil), which has 10%. Fish oil averages about 20%.
Some soybean varieties have 12-13%. “Through genetic
engineering it may be possible to develop new varieties
for making soybean oil with Omega-3 contents equal to or
higher than that of fish oil.”
“Therefore if alphalinolenic acid proves to be as
effective as the Omega-3 in fish oil, the relatively high
content in soybeans creates tremendous potential for
marketing the oil made using this new concept” (extrusion
plus expelling). Address: Illinois.
591. Kauffman, H.E. 1987. Trip report: Zimbabwe,
Swaziland, Uganda, Zambia, and Nigeria (July 5-24).
INTSOY, University of Illinois at Urbana-Champaign. 17 p.
Aug. Unpublished manuscript.
• Summary: An extremely valuable look at current
developments with soybeans and soyfoods in each of these
5 countries, where interest is strong and there are many
new activities. In Zimbabwe a Southern Africa Soybean
Workshop was held in March 1986. Proceedings should
be ready soon. In Zambia a Soybean Processing Workshop

will be held on 12-16 Oct. 1987 and a soyfoods recipe book
has just been published. In Uganda Africa Basic Foods is
thriving. In Nigeria a soybean utilization program may be
started. There is extensive activity with low-cost extrusion
cookers.
Concerning Swaziland: The economy is tied very
closely with that of South Africa which surrounds it on
three sides. Maize (corn) is the dominant crop and food
of the country. John Pali is a soybean agronomist with
the Government of Swaziland. “Interest in soybeans in
Swaziland began after the return of two participants in the
1982 INTSOY utilization short course. A survey at that time
showed that 30 percent of the children under 5 years of age
in the country were stunted in growth. They began promoting
the use of soyfoods by the home economics section of the
Ministry of Agriculture. Eventually the cropping systems
program of USAID began working with the home economics
section to promote soybeans in the rural areas. In 1986, Dale
Allen, a commercial farmer, began growing soybeans. He is
now investing in an INSTA PRO 600 extruder to become the
first commercial processor of soybeans. There is a significant
interest in soy as a food in Swaziland, and a growing poultry
industry will require increased protein meal...
“Dale Allen had 20 acres of soybeans this season... Dale
has ordered a used INSTA PRO 600 through INSTA PRO in
England.” Address: Director, INTSOY, Univ. of Illinois at
Urbana-Champaign.
592. Kauffman, Harold. 1987. Recent developments at
INTSOY (Interview). SoyaScan Notes. Sept. 14. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: In July Dr. Kauffman visited 5 African
countries. He will send Soyfoods Center his trip report.
There is lots of activity with and interest in soyfoods,
including extrusion cooking. INTSOY will hold a workshop
on soyfoods in Zambia this October. They are discussing
with USAID the establishment of a Soybean Utilization
Network for Africa. Karl Weingartner’s future at IITA is
uncertain but he may get funding from AID. IITA’s director
would like to see the soy project there continue. Africa Basic
Foods’ sales have increased 500% this last year, including
sales into Kenya. Dr. Harrison is back in Washington, DC.
Rob Wynstra started as editor of the INTSOY Newsletter on
21 Feb. 1986. Address: Director, INTSOY, Univ. of Illinois:
113 Mumford Hall, 1301 W. Gregory Dr., Urbana, IL 61801.
Phone: 217-333-6422.
593. Soybean Update. 1987. Turkey’s largest poultry
producer–the Turkish Development Foundation–is
purchasing 11 extruders to make full-fat soybean meal for
poultry feed. Sept. 14. p. 3. Also in Soybean Digest. Oct. p.
28.
• Summary: With the extruders the Foundation can generate
25,000 tonnes/year (918,500 bu/year) of extruded full-fat
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soybeans. The Foundation raises more than 30 million
birds yearly. For 4 years the American Soybean Association
has encouraged the Turkish poultry industry to use more
soybeans.
594. Nelson, Alvin I.; Wei, Lun Shin. 1987. Utilization of
whole soybeans as human food. Illinois Research (Illinois
Agric. Exp. Station, Urbana) 29(2/3):20-21. Summer/Fall.
• Summary: In 1969, only two organizations were actively
engaged in utilization research on whole soybean foods.
Work at Cornell Univ. concentrated on developing liquid
soy beverages, while the U.S. Dep. of Agriculture, Northern
Regional Laboratory at Peoria was developing a powdered
soy beverage and also working on a dry corn-soy-milk
product for the Food For Peace (PL 480) program. Research
on soy-based foods at the Univ. of Illinois was started in
January 1970 by Lun Shin Wei, Marvin P. Steinberg, and
Alvin I. Nelson in the Dep. of Food Science. The current
utilization project involving the International Soybean
Program (INTSOY) and the Dep. of Food Science is under
the leadership of Nelson and has been in operation for
about three years. Funded mainly by the U.S. Agency for
International Development, this project encompasses both
value-added studies and processing and product research.
The work on these two complementary program areas
includes: extrusion processing, extrusion and expelling of
oil and cake, soymilk and analog processing, utilization
in the home and village, and development of immature
green soybeans as a commercial product. Address: 1. Prof.
emeritus, food science, leader, INTSOY Utilization Program;
2. Prof. of food science. Both: Univ. of Illinois, Urbana, IL
61801.
595. Nelson, A.I.; Wijeratne, W.B.; Yeh, S.W.; Wei, T.M.;
Wei, L.S. 1987. Dry extrusion as an aid to mechanical
expelling of oil from soybeans. J. of the American Oil
Chemists’ Society 64(9):1341-47. Sept. [12 ref]
• Summary: The concept of extruding-expelling was first
set forth in this pioneering paper. Soybeans are first run
through an extrusion cooker so they are coarsely ground.
Then they are immediately run through a continuous
screw press. Extrusion before expelling greatly increased
the capacity of the expeller over its rated capacity. Under
experimental conditions, the press cake was found to contain
50% protein and 6% residual oil; 90% of the soybean trypsin
inhibitor was inactivated. This process is ideally suited for
conditions where the cost of equipment must be kept low,
as in developing countries or on-farm operations in the U.S.
making value-added products from soybeans. Address:
Univ. of Illinois, Dep. of Food Science, 382D Agricultural
Engineering Science Building, 1304 W. Pennsylvania Ave.,
Urbana, IL 61801.
596. Snack World. 1987. Textured soy protein now possible

in TSE [twin screw extruder from Wenger]. Sept.
• Summary: “... excellent quality textured soy protein can
now be produced from defatted soy meal and flakes that are
typically less than one-half the cost of the raw materials that
were previously required.
“The use of these new raw ingredients for processing
textured soy protein eliminates the need for flash
desolventized soybean meal in order to maintain a
satisfactory NSI level for extruding high-quality textured soy
protein.”
For more information contact: Wenger Manufacturing,
P.O. Box 130, Sabetha, Kansas 66534-0130. Phone: (913)
284-2133. Address: Alexandria, Virginia.
597. INTSOY Newsletter (Urbana, Illinois). 1987. Swaziland
businessman to open soybean extrusion operation. No. 37.
Oct. p. 4.
• Summary: Dale Allen, a commercial farmer in Swaziland,
plans to purchase an INSTA PRO 600 extruder to produce
animal feed and soy-fortified flour. He will become the first
commercial soybean processor in Swaziland. Increased
interest in soyfoods in Swaziland can be traced back to 1982
when two participants from Swaziland attended the INTSOY
short course in soybean processing for food use. Returning
home, they began promoting the use of soybeans through
the home economics section of the Swaziland Ministry of
Agriculture. Later the cropping systems program of the U.S.
Agency for International Development (USAID) began
working with the home economics section to promote use of
soybeans in rural areas. Products being promoted are roasted
soybeans and soy-fortified mealy meal.
598. INTSOY Newsletter (Urbana, Illinois). 1987. CARDI
Project plans to introduce soy processing equipment in
Belize. No. 37. Oct. p. 4.
• Summary: S.K. Sinha of the Caribbean Agricultural
Research and Development Institute (CARDI) and Jack
Bachofer of Chemonics International Consulting recently
conferred with INTSOY on ways to increase soybean use
in Belize. Production in the country is currently limited
to about 25 hectares of farmers’ demonstration plots near
the experiment station at Belmopan. Several local farmers,
however, are planning to go into commercial production
in 1988. CARDI is interested in introducing small scale
soybean processing technologies for production of feed for
swine and poultry, and full-fat flour for human consumption.
599. INTSOY Newsletter (Urbana, Illinois). 1987. Zimbabwe
and Zambia move ahead on expanded use of soybeans. No.
37. Oct. p. 2-3.
• Summary: Describes the many exciting new developments
in these two countries, and the organizations responsible
for them. In Zimbabwe soybean production topped 100,000
tonnes in 1986-87 and is expect to be 125,000 tonnes next
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year. The driving force behind the expansion has been
the Cooperative Oilseed Producers Association (COPA).
Production increases have been stimulated by higher
government prices. Nutresco Foods in Harare has recently
begun using a new INSTA PRO 600 extruder to make TVP
and other soyfoods.
In Zambia the soybean industry is one of the bright spots
in the economy. Production has increased from 5,000 ha in
1982 to 25,000 ha in 1987. It could reach 100,000 tonnes
by 1990. A previous visit in 1985 by Prof. A.I. Nelson of
INTSOY helped spark introduction of extrusion cooking
by several private companies: Lee Yeast Co. in Lusaka and
the Soy Nutrients Co. The National Milling Co. is eager to
use soy flour in maize mealy meal and bread. A soy recipe
book was recently published. Soybean experts in Zambia
include Fred Javaheri, Joe Temba, Joseph Malwe, Kathryn
Siandweza, and Chabala Malwe.
600. INTSOY Newsletter (Urbana, Illinois). 1987.
Cooperative efforts in Nigeria aim to increase soybean use
across Africa. No. 37. Oct. p. 3-4.
• Summary: In Nigeria soybean production has more than
doubled in the past 5 years in response to the growing
demand and the shortage of foreign exchange needed to
import soybean meal. The 1987 crop is estimated to be at
least 125,000 tonnes, in part because of the current high
cash price. In Nigeria, much of the soybean production is
concentrated in the northern states of Benue and Kaduna.
The most widely consumed soyfood in the country is
soybean dawa-dawa, a fermented and dried product that is
sold as a wafer. Also known as iru in Yoruba-speaking areas,
it is traditionally made from the seed of the locust bean
tree. According to a 1984 survey by IITA, about 60% of the
dawa-dawa producers use soybeans and another 20% use a
combination of soya and locust beans. Dawa-dawa is used to
flavor soups, stews, and sauces.
INTSOY is working with IITA on ways to expand
soybean use and processing throughout Africa. Another
method of using the dawa-dawa wafer is to pound the dry
wafer and add it to dishes as a powder. In the soybean
marketing center of Kafanchan in southern Kaduna, soybean
dawa-dawa is purchased by traders who sell it throughout
Nigeria and as far away as Cameroon, Chad, and Niger.
IITA staff last year held utilization training sessions
that attracted more than 180 participants in Ondo state.
Other training sessions at 34 villages in Oyo state and at the
Kersey Children’s Home near Ogbomosho also drew strong
attendance. The children’s clinic at the Kersey Home started
using soymilk and soy-fortified weaning foods to combat
the childhood malnutrition known as kwashiorkor. The
clinic now uses almost two tons of soybeans a month. By
1986, more than 3,000 farmers in Oyo State were growing
soybeans on small plots totaling 1,000 hectares.
Note: This is the earliest English-language document

seen (Jan. 2012) that contains the term “dawa-dawa”
(hyphenated) in connection with soybeans (one of two
documents); it is a close relative of natto.
Soy meal for the rapidly growing poultry industry is
now the most important commercial soy product. Some
companies, however, are moving into the production
of soymilk, high-protein soyfoods, and edible oil. Both
Food Specialties Limited and Smalltree Nigeria Limited
are increasing the use of soybeans in infant and breakfast
cereals. More than 30 businesses and individuals contacted
IITA for technical advice on opening or expanding soybean
processing operations. Extrusion cooking in particular has
recently had an increased impact in Nigeria. At least four
INSTA PRO extruders have allowed expanded production of
poultry feed and full-fat soy flour for human consumption.
The new local processing capacity has been especially
important because of government restrictions on importing
soy products.
Expansion of soybean use in Nigeria will require the
introduction of new products, processes, and equipment
adaptable to African village-level operations.
601. Singh, B.B. 1987. Soybean research and development
in India. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds.
1987. Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 111-18. Chap. 11.
• Summary: Dr. Singh formerly coordinated the All India
Co-ordinated Soybean Research Project at Pantnagar Univ.,
India. This is one of the best summaries seen of the history of
the soybean and the early days of its utilization in India. The
history is divided into pre-1965 and “from 1965 to 1985.”
Developing a market: “More than 85 solvent extraction
plants existed in India in 1970, and most were running well
below their planned capacity. Four scientists from Pantnagar
University including myself went to M/S Prag Oil and Ice
Mills, Aligarh” and convinced the owner to try solvent
extraction of soybeans. “At the same time we at Pantnagar
University collaborated with the missionaries running Knave
Technical Institute to establish an extruder cooking plant
at Bereilly. The plant was to use the defatted soybean meal
from Aligarh and convert it into textured soybean protein
(TSP), a substitute for meat, that would have a vast market
for the vegetarians in India. The two products–soybean
oil and TSP named ‘Nutri Nugget’–immediately became
popular. Thus almost the entire soybean was being used as
human food.
“This marked the beginning of soy-based industries in
India. In the first year, both operations were so successful
that the managers came to Pantnagar and hired four
agricultural graduates each to promote soybean cultivation
on contract around Aligarh and Bareilly... Working in
collaboration with University of Illinois, we also developed a
factory to produce soybean milk...

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 245
Present production and future potential: Among
the states the most significant development in soybean
production has occurred in Madhya Pradesh because of
the state government’s active interest. Soybean cultivation,
utilization and marketing are being promoted by the
M.P. State Co-operative Oil Seed Growers’ Federation.
This federation provides incentives, including on-farm
demonstrations, arranging availability of improved seeds,
Rhizobium culture, insecticides, fungicides, fertilizers, etc.
and assisting in the marketing of the produce by liaising with
the processors.
In Madhya Pradesh, solvent-extraction capacity is
830,000 tonnes/year of soybean but is expected to soon reach
1.29 million tonnes. Considering the rapid growth in soybean
production and utilization, Madhya Pradesh is often called
the “soybean state” of India.
Tables show: (1) Performance of three varieties (Hardee,
Bragg, and Semmes) at Pantnagar, 1967-1971. (2) Soybeans
lines resistant to yellow mosaic and rust. (3) List of improved
soybean varieties released in India. For each is given the
variety name, area of adaptation, maturation time (days), and
yield potential (tonnes/ha). The varieties are: Ankur, Alankar,
Shilajeet, PK-262, PK-327, PK-308, PK-416. (4) Soybean
area and production of six different states of India, 1983-83.
The states, in descending order of production (in million
metric tons) are: Madhya Pradesh (600), Uttar Pradesh (105),
Rajasthan (10), Himchal Pradesh (5), Bihar (5), Gujarat (5).
Address: International Inst. of Tropical Agriculture, Ibadan,
Nigeria.
602. Weingartner, Karl E. 1987. Processing, nutrition
and utilization of soybeans. In: S.R. Singh, K.O. Rachie,
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics:
Research, Production and Utilization. New York, etc: John
Wiley & Sons Ltd. xx + 230 p. See p. 149-78. Chapt. 15.
• Summary: An excellent, easy-to-understand condensation
of the basics. Contents: Introduction. Oil extraction,
Processing (and refining) the oil. Soy flours and grits. Soy
protein concentrate and isolate. Nutritional components.
Antinutritional components. Soybean use in Africa:
Zimbabwe, Zambia, Nigeria, IITA’s strategy.
Currently more than 10 countries are involved in
manufacturing or processing soybean foods in Africa. In
1985-86 the major producers of soybeans in subsaharan
Africa were Zimbabwe (80,000 tonnes), Nigeria (65,000
tonnes), and Zambia (36,000 tonnes), and these three
countries are at the forefront in processing and utilization.
In Zimbabwe, a company named Nutresco makes Mahewu,
a bestselling beverage made from soybeans and maize, and
a breakfast cereal named Nutri-Plus containing soybeans. In
Nigeria, Nestlé makes Nutrend, an infant cereal, and another
company makes Nutrimax-10, an instant cereal for the whole
family. In Zaire, Cerevap, an instant cereal is sold.
In 1985 IITA in Nigeria began a program to promote

processing and utilization of soybeans, in collaboration with
INTSOY. One focus has been the use of expellers for smallscale expression of soy oil. Research is also being done on
soymilk and extrusion cooking.
Tables: (1) Composition (% dry weight) of soybeans and
the seed parts (from Kawamura and Tada, 1967). Includes
whole soybeans, cotyledon, hull, and hypocotyl.
(2) Soybean grades, according to U.S. standards
(from USDA, 1970). Grades are 1 to 4. (3) Composition
of crude and refined soybean oil (from Pryde, 1980). (4)
Specifications for crude, degummed and once-refined
soybean oil to be traded. (from Brekke, 1980). (5) Conditions
for degumming (from Wiedermann, 1981). (6) Comparison
of some activated bleaching clays (from Wiedermann, 1981).
(7) Selective hydrogenation of soybean oil (from Hastert,
1981). (8) Composition (% dry weight) of soybean flour, soy
protein concentrate and isolate (from Bressani, 1981).
(9) Comparison (% dry weight) of three flours made
from soybeans (from Smith and Circle, 1972).
(10) Composition (% dry weight) of soybean
concentrates (Meyer, 1967). Made by alcohol leach, acid
leach, or moist heat (water).
(11) Estimate (mg/kg body weight) of humans’ daily
requirements of amino acids (FAO / WHO, 1983).
(12) Essential amino acids contained in whole soybeans
(FAO, 1971), soybean flour, soy protein concentrate (Central
Soya, 1979) and soy protein isolate (Ralston Purina, 1978).
“Worldwide, lysine is the amino acid that is limiting in
most low-cost diets.” Tryptophan is limiting in some diets,
while threonine is often present in less than recommended
amounts. The sulphur amino acids are slightly low in
relatively few diets. “Since soy protein is a good source of
lysine, tryptophan and threonine, its addition to a mixed diet
greatly improves quality of the diet’s protein.”
(13) WHO suggested requirements (gm of amino acid
per 100 gm of protein) of four critical amino acids (lysine,
tryptophan, threonine, sulphur amino acids {methionine and
cystine}) for preschool- and school-aged children, and adults
(Anonymous 1986).
(14) Effect of soybean flour as a protein supplement to
cereal grains (Bressani, 1981).
(15) Fatty acids (%) in soybean oil–divided into
saturated and unsaturated (Nwar, 1985).
(16) Mineral content of whole soybeans (FAO, 1971),
defatted flour, concentrate (Central Soya, 1979) and isolate
(Ralston Purina, 1978).
(17) Sugar analysis (%) of hydrolyzed carbohydrates
from soybean products (Eldridge et al., 1979).
(18) Effect of raffinose plus stachyose in the diet of
humans; production of flatus (van Stratum and Rudrum,
1979).
(19) Evaluation of soybean line PI157440, which lacks
the Kunitz trypsin inhibitor, compared with regular soybeans,
raw or heated, in terms of trypsin inhibitor activity, rat PER,
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and chick gain per unit of feed. It was found to be better
than regular raw soybeans but poorer than heated regular
soybeans.
(20) Nutrient content of 1 cup (237 ml) soy milk, cow’s
milk and human milk (Pennington and Church, 1985).
Address: IITA (International Inst. of Tropical Agriculture),
Ibadan, Nigeria.
603. Toyo Shinpo (Soyfoods News). 1987. Okara kara jinzô
niku tsukuru. Nihon Powder Kankoku de gôben seisan
kaishi. Yasukute fûmi batsugun. Gyôkai no chûmoku
atsumeru shin shôhin [Making an artificial meat from okara.
Nihon Powder starts a joint company in Korea. The meat
is inexpensive and tastes great. It is the new food which is
getting the attention of the industry]. Nov. 11. p. 2. [Jap;
eng+]
• Summary: Mr. Koichi Yoshida is the president of Nihon
Powder, Uchikanda, Chiyoda-ku, Tokyo, Japan. Phone 03256-7931. Nihon Powder has decided to produce artificial
meat made from okara on a large scale in Korea starting
in January 1988. They established a joint company with
Hoko Shokuhin (a protein food company in Korea). Nihon
Powder has ¥36,000,000 invested in the new joint company
or 49% of the control. Together they make a product which
is better tasting than any artificial meat made from soy. The
new product has a better texture and flavor than other such
products. They process okara by adding calcium chloride
to it and tofu coagulants to make a fresh tofu chunk. The
tofu undergoes an ice-cold temperature ripening process,
and is then processed using 2 screw-extruders to make a
meatlike product. Before this process can be used though,
soybean hulls must be removed to produce a good texture
soy imitation meat. Fortunately, the manufacturers use an
enzyme which breaks down the bean hulls, allowing them to
use okara in their processing.
Okara is such a big problem in Japan that the phrase
okara pollution (okara kogai) was invented. Some of the tofu
makers are very concerned about the build-up of this okara
waste. The Nihon Powder company has also invested another
¥180,000,000 to make a plant (320 square meters of space)
on 16,500 square meters of land which is scheduled for
completion in November of 1987.
604. Soybean Update. 1987. A little know technique for
extracting oil from soybeans uses extruders. Dec. 7.
• Summary: Scientists at Texas A&M University’s Food
Protein Research and Development Center are using
extruders to form porous pellets from flaked soybeans. These
pellets will retain oil in channels, making processing less
expensive and more efficient. The technique can increase a
crushing plant’s processing capacity by as much as 50%. Soy
oil stability and quality may also improve.
605. Caton, Greg. 1987. Lumen and its future (Interview).

SoyaScan Notes. Dec. 14. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Lumen was founded in Feb. 1986 and started
production in October. Presently the company’s sales are
about $50,000 a month and production is about 15,000
lb. The best seller is Cajun Jerky ($30,000/month). The
company is growing rapidly since he just got three big new
distributors: Tree of Life, Akin, and Balanced Foods. Lumen
is doing a joint venture with MJ Exports in Bombay to build
a Lumen plant in India. MJ will own 51%. Greg worked
for years with ADM. He also owned Richland Foods in
Fairland, Iowa, which sold flavored TVP that was flavored
before being extruded. This greatly lowered the quality of
the flavors. He found that it is much better to flavor after
extrusion. This was a major innovation, giving improved
flavor and texture.
He also reduces stachyose and raffinose by extracting
them using a centrifuge from the flour or the already
extruded piece. Galactosidase is the only enzyme that
will hydrolyze both raffinose and stachyose. Coating
and flavoring are his specialties. He makes the jerky for
Al Jacobson’s Garden of Eatin’. It used to be made by a
company in Los Angeles. Address: Louisiana.
606. SoyaScan Notes. 1987. Chronology of soybeans,
soyfoods and natural foods in the United States 1987
(Continued) (Overview). Dec. 31. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Continued. 1987 New Trends:
Rapid Rise in the Number of New Products in America.
During 1987 more than 735 new soyfood products were
launched worldwide, including at least 380 in the USA.
Many of the most successful products are all-American and
fun to eat: Ice creams, meatless burgers, vegetarian hot dogs,
salad dressings, chocolate bars. This is part of the larger
trend of the Americanization of soyfoods. Most of the growth
has been in the traditional low-tech sector, including tofu,
tempeh, soymilk, miso, soy sauce, soynuts, plus modern
dairylike products such as soy ice creams, soy yogurts, and
soy cheeses, all developed by the soyfoods movement. A
growing percentage of these products are second generation
products, which could also be called convenience prepared
products or value added products.
Growth of Consumer Awareness of Soyfoods in
America. Ten years ago, perhaps 1% of Americans had heard
of tofu, soymilk, tempeh, or miso. Today, probably 50% of
Americans are aware of these foods. In 1987, for example,
the Soyfoods Assoc. clipping service received a total of
1,587 clips on soyfoods. That is 132 articles a month, way up
from 5 years ago.
Increasingly Positive Image of Soyfoods in the Western
World. Generally speaking, from about 1945 through the
1960s, soy had a negative image in foods. The image became
neutral during the early 1970s. During the late 1970s and
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early 1980s, with the rise of the soyfoods movement and
the growing sophistication of modern soy protein products
(isolates, concentrates) soyfoods gradually developed
a positive image. The Gallup Poll of 1977 was an early
indicator of this. By the mid-1980s tofu had become a “hot
ingredient.” Companies deliberately added it to a product (or
at least to the label) to help sell the product. Yet the Roper
poll of late 1986, which found tofu to be America’s most
hated food, may indicate a tarnishing of this image.
Growing Interest of Larger Food Companies in
Soyfoods. One indication of this trend is that Soya
Newsletter, targeted at these companies and selling for $96/
year, has over 900 paid subscribers.
Continued Decline of Red Meat. This year consumption
of poultry in America passed that of beef for the first time
in history. Beef had been king for 3 decades. Before that,
pork was king. A pound of chicken has one-fourth as much
saturated fat as beef and takes much less grain, water, and
energy to produce.
INTSOY Becomes a Major Force Worldwide
Developing and Promoting Soyfoods. Working with
other international (IITA, AVRDC) and national soybean
programs, and doing pioneering research on fresh green
soybeans, extrusion cooking, and use of expellers for smallscale oil expression etc., INTSOY has become as effective in
its new role (since 1985) of focusing on soybean utilization
as it was before that when its major emphasis was on variety
development and production.
The Competitive Position of the U.S. Soybean Industry
is Slipping. Farmers in Brazil and Argentina can now
produce soybeans at much lower cost than their American
counterparts. This plus extensive subsidies have led to a
dramatic drop in U.S. exports of soybeans and products since
their peak in 1981. A major part of the problem is linked to
the Latin American debt crisis, which surfaced in the early
1980s and forced debtor nations to export at all costs. This
debt crisis (especially by Brazil, Argentina, Mexico, and
Venezuela) is now being called the most serious problem
facing U.S. agriculture.
Soybean Research Increasingly Shifts from Production
to Utilization. Traditionally research focused on increasing
production and yields. New efforts are designed to develop
new markets instead of larger surpluses.
Big Increase in Breeding Soybeans for Food Uses. This
is part of a larger trend toward value added products and
toward finding new market niches for American soybeans,
especially for foods in Japan.
Revival of Interest in Industrial Uses of Soybeans.
The main interest is in new ways to use soy oil, of which
there is a large surplus that depresses soybean prices.
Promising applications include soy oil for printing inks,
dust suppressants, and diesel fuels. The largest interest
in industrial uses occurred during 1932-42, when the
Chemurgic movement and Henry Ford sought to find

industrial uses for all farm crops. Hence, there is a rebirth of
interest in Henry Ford’s work with soy.
Major Growth of Interest in Soybeans and Soyfoods
in Africa. Excellent work by IITA in Nigeria and various
national soybean programs (as in Egypt, Zimbabwe, and
Zambia) have allowed this relatively new crop to reach
the takeoff stage. Decreasing per capita food supplies and
growing understanding of the nutritional benefits of soyfoods
are sparking new interest.
Continued Rise of Soybean Production in Europe. The
largest producer, Italy, which produced almost no soybeans
as recently as 1983, harvested a record 1.3 million tons in
1987. France is the second largest soybean producer. All
production is heavily subsidized.
Omega-3 Fatty Acids Hit the Headlines. Soy oil is a rich
vegetable source of these fatty acids which are thought to
have a beneficial effect on the cardiovascular system.
Nutritional Spotlight Increasingly Shifted onto Fats,
Away from Proteins. During the past few years fats (and
especially cholesterol and saturated fats) have come to
be seen as the leading problem nutrient, the bad guy, in
the American diet. There is a new respect for complex
carbohydrates (especially whole grains), which used to be
called “starches” and were considered fattening.
New, More Complex View of Oils and Fats Becomes
Popular. High cholesterol levels are considered more
dangerous than ever, but equally important are the various
cholesterol-carrying proteins in the blood. Two kinds (low
and very low density lipoproteins) promote cholesterol
deposits in the blood, while high density lipoproteins (HDLs)
cleanse the blood vessels of fatty deposits. Moreover,
saturated fats are considered at least as much of a problem as
cholesterol.
So-Called Antinutritional Factors in Soybeans are
Increasingly Seen as Having Benefits as Well. Trypsin has
been shown to help prevent cancer. Saponins help reduce
serum cholesterol. Isoflavones have antioxidant activity that
may suppress breast cancer. This indicates that we may need
a new term to categorize these substances that offer both
benefits and disadvantages.
The Link Between Diet and Health Continues to Grow
Stronger, among both scientists and the general public.
Interest in Exercise and Health Still Strong. Several
years ago some experts saw this trend waning, but it now
seems to be rebounding. For example, there were 21,244
finishers in the New York Marathon (including 3,689
women). Compare this with 12,512 finishers (1,621 women)
in 1980 and 55 finishers (no women) in 1970.
Books on Tofu. Since 1974, at least 60 books on tofu
(having the term “tofu” in the title) have been published in
North America and Europe. Peak publication years were
1981 and 1982. By language, 46 of the books were in
English, 7 in French, 4 in German, and 1 each in Italian,
Portuguese, and Swedish.
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Inactivity of the Soyfoods Association of America
now becoming a major constraint on growth of soyfoods
in the USA, at a time when interest is at an all-time high.
Leadership is needed.
Rise of Canola (Rapeseed) Oil. It looks as if soy oil may
have another serious competitor (in addition to palm oil) in
future years. Canola contains less saturated fat than any other
popular vegetable oil. Only 6%, versus 9% for safflower
oil and 15% for soy oil. Lard has 41%, palm oil 51%, and
butterfat 66%.
607. Ogundipe, H.O.; Onabolu, Y.; Weingartner, K. 1987.
Developing small-scale technology for soybased food
products. IITA Research Briefs 8(4):6. Dec.
• Summary: Soybean production in Nigeria is estimated to
have increased from about 20,000 tons in 1982 to 100,000
in 1987. The major problem is to find suitable outlets for
the crop through the development of protein-rich food
products that are acceptable and affordable. IITA established
a soybean utilization unit in 1985. Research to date has
concentrated on extrusion cooking methods. In 1987, IITA
purchased an Insta-Pro model 600 dry extruder. Powered by
a diesel engine, it can be used in rural areas where electricity
is often unavailable or unreliable. The Grain Legume
Improvement Program (GLIP) has developed three weaning
food products for infants: 70% soybeans and 30% rice; 70%
soybeans and 30% sorghum; or 40% soybeans, 30% rice,
and 30% sorghum. These contain 33.3%, 31.5%, and 22.3%
protein, and 585, 590, and 472 calories/100 gm respectively.
Address: Food Technologists, IITA, PMB 5320, Oyo Rd.,
Ibadan, Nigeria.
608. Product Name: Full Fat Soy Flour, and Textured Soy
Flour (Extruded TVP).
Manufacturer’s Name: United Soy Products Ltd. Affiliate
of United Group Venture, New Delhi.
Manufacturer’s Address: E-1/177, Arera Colony, Bhopal,
462014, India.
Date of Introduction: 1987.
New Product–Documentation: Soya Bluebook. 1987. p.
76.
609. Product Name: [Cerevap].
Foreign Name: Cerevap.
Manufacturer’s Name: Victoria Associated Products.
Manufacturer’s Address: P.O. Box 472, Kinshasha 1,
Zaire.
Date of Introduction: 1987.
Ingredients: Incl. wheat flour, white corn, soybeans.
Wt/Vol., Packaging, Price: Aluminum foil pouch.
How Stored: Shelf stable.
New Product–Documentation: K.E. Weingartner et al.
1987. FAO Food and Nutrition 13(2):24. Cerevap, made by
Victoria Associated Products or VAP (Kinshasa, Zaire), is

one of the two largest selling soy-based infant baby foods
in sub-Saharan Africa. It contains an indigenous soy/maize
blend to which minerals and vitamins have been added. It is
well-packaged, in a foil pouch. The price is not low, because
of the high cost of the container. This product is marketed as
a food for middle-income Africans rather than as a secondclass food suitable only for the very poor.
Weingartner. 1987. Processing, Nutrition and Utilization
of Soybeans. p. 171. A photo shows the product Label, with
an African mother and baby. “Baby health. Food for baby.”
LEC Newsletter. 1988. July. p. 2. Victoria Associated
Products in Kinshasha, Zaire, currently manufactures a
weaning food named CEREVAP for young children that
consists of a formula of corn, wheat, soybean plus other
minor ingredients. The cereal ingredients are mixed,
forming a cookie that is baked, followed by grinding. More
information can be obtained from Mr. Robert Gillyns,
Director of R&D, Victoria Associated Products, BP 472,
Kinshasha 1, Zaire.
610. Butler, Mike. 1987. Keynote address at soybean
workshop. In: Desiree L. Cole, ed. 1987. Proceedings of
the Workshop for the Southern Africa Region on Basics
of Soybean Cultivation and Utilization, 24 February–7
March 1986, University of Zimbabwe. Harare, Zimbabwe:
University of Zimbabwe. 199 p. See p. 5-8. 20 cm.
• Summary: “The soyabean has been described by many
responsible and authoritative people as one of mankind’s
most remarkable foods. It is a description of great accuracy,
for there are few other crops which have been found to yield
such a variety of uses–for humans and animals alike–as
soyabeans. And in developing countries like Zimbabwe,
where these varied uses have not been fully developed, the
potential for a meaningful and significant contribution to
agriculture and human nutrition is enormous.
“Soyabeans are classed as an oilseeds crop, having first
been processed for oil. Today, processing is still very much
centered around the hexane extraction process, which yields
both oil and meal. However, although the meal was at first
considered a by-product of the process, its well-balanced
amino acid composition and high nutritional value soon
established the meal as an important source of protein for
animal feeds.
“More recent developments have seen the transition to
another important area–the use of soya proteins in foods. On
an increasing scale, soya proteins are being used as extenders
for traditional animal proteins, while their usefulness in
improving the nutritional value of basic foods has been noted
to the benefit of millions of consumers.
“Soyabean meal has a large number of uses. In
consumer terms, it can be used as a bakery ingredient and
in meat products, as well as in cereals, baby food, candy
products and special diet foods. It also has a range of
industrial uses, such as in insecticide sprays, wallboards,
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paints and yeast. In addition, its use in livestock, pet and fish
foods has been widespread and nutritionally beneficial.
“The relevance of soyabeans to the SADCC region is,
therefore, quite obvious. As a source of food for developing
countries, the crop has a good potential for improving the
quality of diet.
“People within the lower socio-economic groups of
developing countries suffer from a diet deficient in calories
and protein, both quality and quantity, with calories
apparently the more limiting in most cases. However,
children have considerably higher protein requirements
for catch-up growth following a period of acute infection
and failure to obtain sufficient protein appears to be a
major factor in the permanent stunting of such children.
Requirements for dietary energy increase much less for
catch-up growth, than requirements for protein.
“The addition of small quantities of soyabean protein
to a basic diet of either maize or wheat not only increases
the protein level of food quantity but also the quality of the
protein. Protein quality is measured by the protein efficiency
ratio (PER) and milk protein, known as casein, which is
considered an ideal protein far humans as a PER c. 2.6. The
addition of 8 per cent soyabean flour raises the PER maize
from 1.0 to 2.25 while a similar addition to wheat flour raises
the PER from 0.7 to 2.01.
“One hectare of land can produce one man’s protein
requirements for 190 days in the case of beef and 5,493 in
the case of soyabeans. Looked at another way, one hectare
of land can produce the protein requirement for 190 men for
one day in the case of beef, 11 days in the case of wheat and
29 days in the case of soyabeans.
“Part of the solution to Africa’s food crisis can be found
in increasing the production of high-protein crops such
as soyabeans. The crop is eminently suitable for African
farming conditions. Soyabeans are, in fact, well-suited to
almost any environment in which maize is grown and often
improves the yields of grain crops when grown in rotation
with them. The crop is also relatively free of disease and
insect pests when compared to indigenous legume crops.
“The crop, however, is not without its problems in
the region. Among these have been the search for suitable
cultivars; the storing of the seed, which does not store well
in heat and humidity; the lack of processing facilities and, of
course, the full utilisation of the crop as a food and not only
as a source of vegetable oil.
“The level of development of the crop in Zimbabwe has
helped solve several of these problems. It is to the areas of
production and utilization that I wish to draw attention. It is
generally understood that the Zimbabwean marketing system
could handle a soya crop twice its present size. Given the
right incentive, in the form of an equitable producer price,
the farmers could reach this level of production within two
years. What, then, to do with the crop?
“There is a great scope in Zimbabwe, as in the rest

of the SADCC region, for the greater use of soyabeans in
human food. A recent workshop held by scientists from the
international soya-bean programme showed that a number of
appropriate technologies had been developed to achieve this
greater use in African conditions. These included methods of
home preparation of soya milk, weaning or breakfast foods
and other foods that combine soyas with meat, vegetables
and fruit.
“Large-scale industrial processing is also of great
relevance to Africa. The production of soyabean milk at
special plants, as well as the production of textured vegetable
protein by means of extruders, are among the uses which
could be developed in this region to the benefit of the
consumers.
“In some parts of Africa, such developments have
already taken place. A recent report indicated that in Benin,
child health centres were buying full fat soyabean flour as
a nutritional supplement for malnourished children. In the
Cameroon, soyabean flour has been used to fortify a locally
popular cassava preparation known as ‘fufu’, which by itself
has a protein content of only two per cent. The addition of 10
percent soyabean flour raises the level of protein to seven per
cent. The introduction of soyabean flour has been undertaken
unobtrusively, and researchers say this is the best way of
overcoming the very real problem of consumer resistance in
traditional societies. This could prove a problem in countries
in the SADCC region and the subject must, therefore, be
approached with care.
“Zimbabwe has in recent decades developed a
successful soya-bean research programme which has, in turn,
provided an excellent production technology for the large
scale commercial farming sector. As a result the country
is now the second largest soyabean-producing country
in Africa. The Government has indicated its interest in
expanding production in small scale sectors.
“What is now needed is a strong research and
development programme for soyabean utilisation. A recent
draft proposal for such a programme, prepared by Professor
A.I. Nelson and H.E. Kauffman of the International
Soyabean Programme has suggested that a soyabean
utilisation programme in Zimbabwe should focus on several
product and process areas. These included extrusion cooking,
oil extraction, soya milk and dairy analogs, village and home
processing and residues for animal feeds.
“World production of the soyabean crop is now between
80 million and 90 million tonnes, made up chiefly of 50.6
million tonnes from the USA, 15.7 million tonnes from
Brazil, 9.7 million tonnes from the People’s Republic of
China and 6.6 million tonnes from Argentina.
“The potential for Africa; therefore, is enormous. What
is needed in countries such as those of the SADCC region
is an overall strategic development plan that encourages
greater, more efficient production of the crop as well as
suitable development of the product utilization, particularly
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in terms of a high-protein food or food supplement. We
in Zimbabwe have taken great strides in producing such a
successful programme and the example could be suitably
followed by our neighbours in the region.
“By world standards, Zimbabwe’s production is small
now between 85,000 and 90,000 tonnes annually. The
soyabean crop here is a regulated crop, which means it has a
Government-controlled producer price and the entire crop is
delivered to and marketed by the Grain Marketing Board.
“The Commercial Oilseeds Producers’ Association has
embarked on an exercise to promote greater production
of soyas, particularly in the large scale commercial sector,
as the heavier soils best suited to soyabean production are
generally found in this farming area. There is, however, a
certain amount of soyabean production in small scale and
communal areas, and this is to be encouraged wherever
possible.
“Tied up with this effort to encourage increased
production of the crop is an equally important exercise
to encourage greater utilization of soyas, particularly as a
human food or food supplement.
“Looking at soyabean production in Africa, total
production on the continent is 330,000 tonnes, of which
Egypt accounts for 140,000 tonnes. Africa also has
a substantial import of soyas from the United States,
equivalent to 400,000 tonnes of whole soyas each year.
“The purpose of this important workshop is to look
at soyabeans and to encourage greater production and
utilisation in the SADCC region. We in the industry look
forward to your discussions, findings and recommendations.
Above all, we will be highlighting the importance of this
vital crop and this is a factor that must be encouraged and
promoted.” Address: Chairman of the Agricultural Marketing
authority’s grain committee.
611. Feed Industry Red Book (Eden Prairie, Minnesota).
1987. Feed ingredients: Soybeans are a staple. p. 78-80.
• Summary: “The most widely used protein concentrate
in the feed industry is soybean meal.” Contains technical
descriptions of ground soybeans; soybean meal, mechanical
extracted and solvent extracted; kibbled soybean meal; soy
grits; soybean meal, dehulled, solvent extracted; soybean
hulls, soybean mill feed; soybean mill run; ground soybean
hay; soy protein concentrate; ground extruded whole
soybeans; soy flour. Address: Minnesota.
612. Weingartner, Karl E.; Dashiell, K.E.; Nelson, A.I. 1987.
Soybean utilization in Africa: making place for a new food.
Food and Nutrition (FAO) 13(2):21-28.
• Summary: Contents: Introduction. Research into
utilization. African governmental support. Commercial soy
foods. Utilization in village homes. Soybean oil and animal
feed.
“For the most part, the lack of attention to possible uses

for soybeans has stemmed success of promotional efforts
on the production side... Two international institutions are
involved with soybean utilization in sub-Saharan Africa:
the International Institute of Tropical Agriculture (IITA)
at Ibadan, Nigeria, and the International Soybean Program
(INTSOY) of the University of Illinois, Urbana, Illinois,
USA. Research has focused particularly on problems at
the small-holder and community level... In 1985, IITA
started a programme to promote processing and utilization
of soybeans. It has collaborated with INTSOY in the
development of intermediate and home-level technology
in the areas of oil technology, soy milk production and
extrusion cooking.” IITA has installed a dry extruder made
by Insta-Pro International (Des Moines, Iowa) and is testing
it.
The major soybean producers in sub-Saharan Africa
are Zimbabwe (80,000 tonnes/year in 1986/87), Nigeria
(75,000), Zambia (35,000), and Zaire (30,000). “In Zaire,
soybeans are mostly used at the home level. In Zambia and
Zimbabwe, soybeans are processed into oil and animal feed.
In Nigeria, they are used in home consumption and to a
lesser extent as animal feed.”
Some governments are actively supporting soybeans.
Burkina Faso encourages soybean growing by buying them
directly from farmers. Zimbabwe sets a preplanting price.
Nigeria has developed a nationally coordinated approach to
soybean research and production involving farm research
institutions. The planning section in the Kenya Department
of Agriculture has recommended that 128,000 hectares in
Kenya are suitable for growing soybean as a second crop
after maize.
“There are still very few networks on soybean utilization
in sub-saharan Africa. In 1987, the Nigerian Soybean
Association was founded. In 1986 the National Oilseed
Development Company (Zambia) Ltd. was formed to assist
small-scale production of soybean. The Commercial Oil
Seed Producers Association is promoting utilization in
Zimbabwe. The Catholic community in Zaire has set up a
loose network of cottage industries.
In Africa, soymilk has great potential as a consumer
product, although there are presently only a few soymilk
factories in Africa: Vitalait is made in Burkina Faso and
Soyapro in Kinshasa, Zaire. “Possibly the most popular soy
food in sub-Saharan Africa is a beverage called Mahewu
which is manufactured by Nutresco in Harare, Zimbabwe.”
It is made from soy and maize. Popular soy-based infant
baby foods are Nutrend (made by Nestlé in Lagos, Nigeria)
and Cerevap (made by Victoria Associated Products [VAP]
in Kinshasa, Zaire). “There are several soy/maize breakfast
cereals available but they are less popular than the soy-based
infant food. They include Nutri-Plus Soy made by Nutresco,
Nutrima-10 [Nutrimax-10] by Smallette Foods (Ilorin,
Nigeria), and Country Morning by Nestlé (Lagos, Nigeria).
“Soy flour, biscuits and cookies are also popular.
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In Zaire, several cottage industries including the Bisoka
Company (Kananga, Kasai Occidental) use different
proportions of soy, wheat and sorghum flour to produce
sweet cookies which are especially popular with school
children. Soy flour also is a popular commercial item
in Zaire. The Centre de Développement Intégral grows
soybeans in Bwamanda and processes them in Kinshasa.
In 1986 it produced about 450 tonnes of soybeans. Of this,
about 50 per cent was made into full-fat soy flour. In Benin,
the Centre Horticole et Nutritionnel makes Farine Bébé.”
“The most widely consumed soy-based food at the rural
level in West Africa is made using fermented whole soybean
and is called ‘dadawa’ (in Hausa [northern Nigeria]), ‘iru’
(in Yoruba [southwest Nigeria]) or “soumbala’ (in Dioula
[also spelled Jula, Dyula and Joola, a Mande / Manding
language spoken in Burkina Faso, Cote d’Ivoire & Mali]).
Dadawa was traditionally made from locust bean seeds,
which are becoming scarce and are being replaced by
soybeans. Kafanchan, in Kaduna State of Nigeria, is the
processing and marketing centre for dadawa. From there, it is
transported by traders throughout Nigeria and to Cameroon,
Chad, Niger, Benin and Togo. Millions of West Africans use
a small amount of dadawa each day to add flavour to their
stews (similar in taste to a beef concentrate or seasoning
cube). Dadawa may also be prepared at home. People in
remote areas of northern Ghana have been observed growing
soybeans in their compound gardens specifically for dadawa
production.
“Soybeans have been used as an aid to medicine in
missionary hospitals since early in the 1960s. In Zaire, the
Catholic community encourages production and utilization
of soybeans. A doctor with the Presbyterian community
near Kananga (Kasai Occidental, Zaire) asks mothers of
malnourished children to buy soybean flour as a condition
for medical treatment.”
In Ghana, roasted soybeans are used in the home
preparation of tuubani; they are ground, mixed with water to
form a paste, then steamed inside a folded leaf. In Nigeria,
dawadawa and soybean paste are added to egusi (vegetable
soup), and ground soybeans are added to ogi. In Zaire,
people make roasted soy flour, then add it to bouille or bidia
(a thick porridge). In Zambia, soy flour is mixed with mealie
meal to make nsima, or added to cooked green vegetables to
make a relish.
“Approximately 40% of the edible oil consumed in
Zimbabwe is from locally grown soybeans. The LINT
Company of Zambia (LINTCO), a quasi-government
group, is helping farmers with production and marketing
of soybeans... A new soybean crushing plant in Makurdi,
Nigeria, with a capacity of 72,000 tonnes/year is scheduled
to open in early 1988.” It should lead to increased
demand for Nigerian-grown soybeans. Address: 1-2. IITA
(International Inst. of Tropical Agriculture), PMP 5320,
Ibadan, Nigeria; 3. Soybean Utilization Program Leader,

INTSOY, Univ. of Illinois, Urbana, IL 61801.
613. Weingartner, Karl E.; Dashiell, K.E.; Singh, S.R.
1987. Soybean utilization in Africa. Tropical Grain Legume
Bulletin No. 34. p. 2-6. [5 ref]
• Summary: The content of this article is very similar to
that of: Weingartner, Karl E.; Dashiell, K.E.; Nelson, A.I.
1987. “Soybean utilization in Africa: making place for a
new food.” Food and Nutrition (FAO) 13(2):21-28. Address:
International Inst. of Tropical Agriculture (IITA), PMB 5320,
Ibadan, Nigeria.
614. Weingartner, K.E. 1987. Nutrition and utilization
of soybeans in Africa. In: Desiree L. Cole, ed. 1987.
Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 183-89.
20 cm. [8 ref]
• Summary: The first half of this paper is a general
discussion–unrelated to Africa–of the nutritional value of
soybeans. The rest of the paper (pages 186-89) is about
ways that soybeans might be used as human food in Africa,
including: Various technologies for extracting soy oil
(hydraulic press, screw press). Two ways of making soymilk
(traditional and home/village). Low-cost extrusion cooking
(the Brady extruder, Insta-Pro, and Anderson).
There is no mention of any soyfood products made in
Africa. Address: International Inst. of Tropical Agriculture,
Ibadan, Nigeria.
615. Product Name: [Soja Vita {Extruded, Textured Soy
Flour}].
Manufacturer’s Name: Boly Combinat.
Manufacturer’s Address: Ady Endre, Hungary. Phone:
(72) 24-711.
Date of Introduction: 1987?
New Product–Documentation: Hillyer. 1987. Soybean
Digest. Oct. p. 24. “The mighty combinants.”
In the 1989 soya cookbook titled Eteleink Szojaval (Our
soy foods) there is a color photo of a bagged product named
Soja Vita on page 11, and a full-page ad on page 45. The
latter states: “The combinant Boly, as the principal producer
and user of soybeans in Hungary, offers you Soja Vita.”
Letter from Dr L. Bodis. 1990. April 2. Boly is a village
in Baranya County in southern Hungary, not far from Pécs.
This product is actually made in Yugoslavia by Sojaprotein.
It was probably introduced in about 1985, and is used mostly
as a meat substitute.
616. Chicago Herald (Arlington Heights Ed.). 1988. Better
pork [Rich in Omega-3 fatty acids]. Jan. 7.
• Summary: Dramatic increases in the Omega-3 fatty acid
content of pork can be accomplished by feeding pigs a diet
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containing of 20% extruded full-fat soybeans instead of the
standard defatted soybean meal, according to a study funded
by INTSOY.
617. Herald-Arlington Heights Ed. (Chicago, Illinois). 1988.
Tricks with a blender make cooking easier: Better pork. Jan.
7.
• Summary: You may soon be buying pork that has three
or four times as much Omega-3 fatty acids as standard
ham and loin cuts. It is now generally accepted that high
levels of Omega-3 fatty acids have a positive effect on
cardiovascular health. The dramatic increase in Omega-3 can
be accomplished by feeding pigs a diet consisting of 20%
extruded soybeans instead of the standard diet of corn and
solvent-extracted meal, according to a study funded by the
International Soybean Program at the University of Illinois.
618. LEC Newsletter. 1988. Sri Lanka Thriposha project is
reviewed. Jan. p. 5.
• Summary: Approval for expansion occurred in December
which will allow installation of an Anderson 8 inch extruder
and ancillary equipment. The equipment will permit
production of an ICSM-type (instant corn soy milk) product
at 1.8 tonnes/hour, and, when combined with the current
processing line, will permit an output of 2.7 tonnes/hour.
Address: Colorado State Univ., Fort Collins, CO 80523.
619. Product Name: [Ceresoy].
Foreign Name: Ceresoy.
Manufacturer’s Name: Valencia, S.A.
Manufacturer’s Address: Casilla 417, Arequipa, Peru.
Date of Introduction: 1988 January.
Ingredients: Incl. wheat, corn, rice, and soy.
New Product–Documentation: LEC Newsletter. 1988. Jan.
p. 5. Mr. Francisco Cordova’s company is making this food
which is marketed locally with a demand of 30 tons/month.
620. Times of India (The) (Bombay). 1988. Company news:
Noble Soya. Feb. 7. p. 11.
• Summary: The chairman of Noble Soya, Mr. Adi Godrej,
told his shareholders that the company’s soya milk is rising
in popularity among health-conscious Indian consumers; a
new coffee flavour was recently introduced.
In Jan. 1988 and extruder plant with an installed
capacity of 900 tonnes per year was commissioned [started],
and the company plans to set up another one with a capacity
of 2,300 tonnes per year later. Noble Soya has already started
test marketing inexpensive protein-rich extruded foods in
Bhopal. The company has plans to make spray dried soya
milk powder, as well as dietetic and weaning foods.
The company plans to makes a rights issue of Rs.
1.75 crores [17,500,000 rupees] to existing shareholders in
the ratio of 35 new shares for every 100 shares held. The
proceeds of the issue will be used for additional finance

requirements to strengthen overall operations.
Note: Only 280,363 shares were taken up. The
remaining 82,400 shares (29.4% of the total) were allowed to
lapse.
621. Kauffman, Harold. 1988. Possible workshop &
conference on small scale soybean processing for developing
countries (Interview). SoyaScan Notes. Feb. 18 and 26.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The Chinese in Jilin are interested in hosting
the conference on 22 Aug. to 3 Sept. 1988 or 1989, but the
research center is in a rural village with accommodations
for only about 50-60 people. The two key questions are
(1) whether to hold it in 1988 or 1989, and (2) sources of
funding. Dr. Kauffman has gotten a verbal commitment from
USAID, who may want to tie it in with their opening an
office in China. Japanese sources (Ministry of Agriculture,
National Food Research Inst. at Tsukuba) have shown
interest but they cannot act quickly. I suggest (1) Make
this the first of an annual or biannual conference, each on a
different continent, (2) Have a combination conference and
expo, with low-tech equipment, (3) Have multiple tracks in
the conference for varying interests (LECs, tofu production,
nutrition), (4) Invite Tokuji Watanabe as a speaker on
modernization of the tofu industry in Japan, (5) Publish a
book titled “Soyfoods Success Stories from Developing
Countries.”
Note: This workshop was cancelled following the
massacre in Tiananmen Square, Beijing, China on 4 June
1989. Address: Director, INTSOY, Univ. of Illinois, Urbana,
IL.
622. Muendel, H.-H. 1988. Soybeans: Current status and
potential. Agriculture Canada Research Station, Lethbridge,
Weekly Letter No. 2819. Feb. 24. 1 p.
• Summary: “Over the past decade a number of southern
Alberta growers have tried growing small areas of soybean.
Yields have been variable, depending on variety, time and
depth of seeding, weed control, and harvesting equipment.
In excess of 2 tonnes per hectare (30 bushels per acre) were
achieved commercially. The major problem encountered was
the lack of ready markets at sustained attractive prices.
“Several early maturing varieties suitable for production
under irrigation in southern Alberta have been released
in recent years: Maple Ridge and Maple Amber from the
Agriculture Canada Research Station at Ottawa and KG20 by
King Grain Limited.
“Research by Agriculture Canada at the Lethbridge
Research Station and Vauxhall Substation and by Alberta
Agriculture at Brooks and Bow Island has determined
some of the agronomic requirements and characteristics of
soybean.
“A number of commercial enterprises are now showing
interest in Alberta-grown soybean. Recent developments of
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test processing and whole bean extrusion for animal feed are
encouraging and other commercial processing interests as
well as marketing into the tofu-tempeh human food markets
are being explored. Whereas farmers in southern Alberta had
no ready market for their soybeans in the past, this major
obstacle to local production may soon cease to exist.”
Note: As of April 1991, Dr. Hans-Henning Muendel
was on official leave with an assignment to the organization
of BARD project (Barani [Rainfed] Agricultural R&D)
in Pakistan, administered by Agriculture Canada. He is
at G.P.O. Box 1785, Islamabad, Pakistan. Address: Plant
Breeder, Lethbridge, ALB, Canada. Phone: 403-327-4561.
623. Gleason, Jane E. 1988. End of tour report: Soybean
industry study. INTSOY/SFRC/DARP, Sri Lanka. 74 p.
March.
• Summary: The best analysis seen of the soybean industry
in Sri Lanka. Contents: Introduction and statement of
problem. Executive summary. 1. Economics of soybean
production. 2. Utilization of soyabean and government
policy. 3. Government intervention in the soybean market. 4.
Home and village utilization. Conclusion.
“Demand for soyabean and soyabean products in Sri
Lanka currently exceeds 45,000 tonnes/year. Most of this
total is in the form of soyameal and is imported by Ceylon
Oils and Fats Corporation (COFC) and Ceylon Grain
Elevators (CGE). The other large user of soyabean is Ceylon
Tobacco Company Services for production of Thriposha.
CTC is the only large scale soyabean end user that utilizes
domestic soyabean, about 1,600 tonnes/year. The largest
private soya processing company is Rajasoya which in the
past four years has used about 200 tonnes/year.
“COFC, which requires about 12,000 tonnes/year
of soyameal (15,000 tonnes in bean equivalent) does
not purchase local soyabean because the price at which
the corporation is compelled to buy (the floor price) is
uncompetitive relative to CGE’s tariff-free imports of soya
meal.
“In order to increase domestic demand for soyabean,
the following strategies are suggested: Reconcile the
contradiction between the floor price and tariff-free imports
of soyameal. Encourage CGE to install processing facilities.
Encourage other potentially large users of soyabean, for
example, Bairaha Farms and Lanka Livestock to invest in
processing facilities.”
624. 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 flour was cooked by boiling, steaming
or twin screw extrusion and used, in conjunction with

modified koji or appropriate isolated enzymes, in miso
production. The modified 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.
625. INTSOY Newsletter (Urbana, Illinois). 1988. INTSOY
co-sponsors Illinois forum on full-fat soybeans in swine
nutrition. No. 39. p. 2-4. April.
• Summary: The one-day session, which was held March
25, 1988, at the Univ. of Illinois, drew together more than 70
participants. INTSOY is a unique program that encourages
research on alternative processing techniques and provides
an opportunity to keep current on developments around the
world in soybean processing. Swine nutrition systems are
based on the availability of energy. Full-fat soybeans, in
particular, can be used to increase energy density in the diet
so that more calories can be packed into a given quantity of
feed. Whole-herd feed conversion by using full-fat soybean
meal averaged from 3.3 to 3.4 without the extruder. With the
extruder, whole-herd feed conversion broke the 3.0 barrier.
626. Wenger Manufacturing, Inc. 1988. Before you buy an
extruder... (Ad). Food Processing (Chicago) 49(4):65. April.
• Summary: This full-page color ad, with six photos,
emphasizes: Start with a winning product. Watch an extruder
perform on your product. Examine the company behind the
extruder. Address: Plant and general offices: 714 Main St.,
P.O. Box 130, Sabetha, Kansas 66534-0130. Phone: (913)
284-2133.
627. Gleason, Jane E. 1988. Re: Update on developments
with soyfoods in Sri Lanka. Letter to William Shurtleff at
Soyfoods Center, May 13. 2 p. Typed, with signature.
• Summary: “I received your letter and packet of material
this week. I have asked Hedda Schuurman of Plenty, Canada
to look at the questions you have regarding their products.”
Michael Hope-Simpson, Hedda’s husband, conducted the
survey and received payment from both INTSOY and Plenty,
Canada.
“Enclosed is the last group of survey forms that
Michael finished before he left. This should be the last
batch and some of your questions, particularly those about
MacSoy, may be addressed. Michael did a nice job. He can
be contacted c/o Hedda Schuurman, Plenty, Canada Soya
Utilization Project, Box 95, Kandy, Sri Lanka.”
“About Plenty, Canada: Plenty, Canada is doing what
SFRC should have done years ago, that is, putting into
operation the soya processing techniques which were
developed at SFRC and have been found to fit well into local
diets. Here in Sri Lanka, there is a tremendous gap between
research and extension, and Plenty, Canada is filling that gap
in the area of soya processing. The store in Kandy is highly
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successful in terms of revenue generation and amount of
soyafoods sold. Plenty, Canada is preparing to open another
store in Colombo this summer. Ian Taylor, project manager,
was considering purchase of an extruder to make instant soya
dhal and snack foods. He even went to INTSOY to discuss
the possibility (it is a major breakthrough that a Plenty
person went to INTSOY). As I was leaving the U.S. just at
that time, I do not know whether he chose to buy one.
“Plenty, Canada also has a rural training program geared
towards low income groups. I am not too familiar with this,
but I invite you to correspond with Hedda Schuurman. She is
in charge of that aspect of Plenty’s project.
“I have also enclosed the ‘End-of-Tour Report’ from
my ten months of work here in Sri Lanka. It was submitted
to USAID/Sri Lanka to fulfill our contract with them. Since
then, I have edited it for an INTSOY series book. It should
be done by the end of the year.”
Color photos show (see also next page): (1) The inside
of the Soya Foods Research Centre with at least 8 people at
work in 1988.
(2) A Sri Lankan man making tofu with Plenty Canada
at Kandy,
(3) Some of the soyfoods developed by Plenty and the
Soya Foods Research Centre, Kandy, Sri Lanka, 1988.
There are 3 pages of typewritten attachments: (1) Dear
Soya Food Producer, from Jane Gleason and Michael HopeSimpson. Explains the purpose of the survey and how they
information collected will be used. (2) Participants in the
survey of commercial soya food products in Sri Lanka.
Gives the name and address of each manufacturer. Those for
which no product name or date of introduction are available
are: Maliban Biscuits, 389 Galle Rd., Ratmalana. New
Edinborough Products, 19A 5t Lane, Nawala Rd., Rajagiriya.

Regal Bakery, Matara. R.M.R. Manufacturers, 14/1 Aponso
Ave., Dehiwala.
(3) Soya products produced in Sri Lanka. Lists only
the names of the products by product category, but not the
manufacturer, address, or date of introduction. Address: c/o
V.K. Selleck, 62/12 Halloluwa Road, Kandy, Sri Lanka.
628. Soybean Update. 1988. Turkish poultry industry is
growing. May 16.
• Summary: Since ASA (American Soybean Association)
started working in Turkey in 1984, import tariffs for soy
products have been reduced and the country has imported a
total of 80,000 tonnes of soybeans. Turkey is short of every
raw material for feeds, especially proteins. Feed producers
there are now looking at full-fat soy as a solution. When they
decided to proceed last year, they purchased 10 extruders.
ASA produced a 20-minute training video for village boiler
growers in 1986. In June of 1987, Turkey received its first
shipment of soybean meal from the U.S.
Total Italian usage of full-fat soy is currently running
at 15,000 to 18,000 tonnes a month, equalling 180,000 to
216,000 tonnes a year. Italy’s usage has increased 400% in 2
years. When ASA started promoting full-fat soy 4 years ago,
it was virtually unknown.
629. Ali, Nawab; Gandhi, A.P.; Ojha, T.P. eds. 1988. Soybean
processing and utilization in India: Proceedings of the
national seminar on Soybean Processing and Utilization
in India, 22-23 November, 1986. Bhopal, India: Soybean
Processing and Utilization Project, Central Institute of
Agricultural Engineering. v + 431 p. Illust. Authors index. 26
cm. [50+ ref]
• Summary: Organized by the Soybean Processing and
Utilization Project, India. Contents:
1. Address by General Director, Dr.
N.S. Randhawa. Session I: Opening
session: 2. Soybeans as economic
protein source, by Prof. A.C. Pandya.
3. Present status of soybean in India:
Constraints and future strategies
to increase its production and
productivity, by Dr. P.S. Bhatnagar. 4.
Present status of soybean processing
and utilization in India, by Dr. Nawab
Ali and Dr. A.P. Gandhi.
Session II: Harvesting, drying and
storage (papers 5-16).
Session III: Physico-chemical and
nutritional aspects (papers 16-21).
Including: 17. Physical and cooking
characters of soybeans, by T.S.
Gourmama, D. Vijayalakshmi and Dr.
M.P. Vaidehi. 20. Varietal variability
on soypaneer preparation, by Dr. A.P.
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flour, by B.S. Bisht.
Session V: Utilization as food and
feed (papers 33-47). Most of these
papers are cited separately.
The word “dosa” appears on 16
pages of this book including 4 times
on page 386, 3 times each on pages
316, 384, and 385, twice on p. 388,
and once each on pages 224, 268,
291, 306, 344, 381, 382, 387, 391,
and 392.
The word “dosai” appears on
pages 169 and 341 of this book.
The word “idli” appears on 19
pages of this book including 3 times
each on pages 374, 386, and 291,
twice on pages 316, 384, and 385,
and once on pages 224, 291, 293,
306, 310, 341, 351, 373, 375, 382,
387, 388, and 391. Address: 1. PhD,
Project Director, Soybean Processing
and Utilization Project, Central Inst.
of Agricultural Engineering (ICAR), Nabi
Bagh, Berasia Road, Bhopal-462 018, India;
2. PhD, Soybean Processing and Utilization
Project; 3. Central Inst. of Agricultural
Engineering.

Gandhi and Dr. Nawab Ali. Note: Soyapaneer is tofu.
Section IV: Processing and oil extraction (papers 2232). Including: 25. A simple soyapaneer pressing device
for rural people, by Dr. A.P. Gandhi and Dr. Nawab Ali.
26. Soyflaking–A low-cost technology at rural level, by
R.T. Patil, Dr. B.D. Shukla and Dr. A.P. Gandhi. 27. Simple
technologies for making some soybased products–by Dr. A.P.
Gandhi and Dr. Nawab Ali. 28. Full-fat soyflour-processing
technology, storage and utilization, by H.N. Mishra and
Dr. R.K. Mukherjee. 29. Preparation of soyblend snacks
at domestic level, by K.M. Sahay and Dr. R.P. Kachru. 31.
Extrusion process with special reference to soybean, by Dr.
Nawab Ali and R.T. Patil. 32. Development of a mini-mill
and its performance evaluation for soybean blended wheat

630. Ali, Nawab; Patil, R.T. 1988. Extrusion
process with special reference to soybean.
In: Nawab Ali, A.P. Gandhi, and T.P. Ojha,
eds. 1988. Soybean Processing & Utilization
in India. Bhopal, India: Central Institute of
Agricultural Engineering (CIAE). v + 431 p.
See p. 269-79. Held 22-23 Nov. 1986 at CIAE,
Bhopal, India. [5 ref]
• Summary: Soybean can be effectively
processed into a protein food in various ways
using extruders. Full-fat soyflour produced
through extrusion cooking is devoid of
antinutritional factors and other toxins and has
many desirable functional properties that make it well suited
to use in indigenous recipes.
Contents: Abstract. Introduction. Extrusion cooking.
Potential of extrusion cookers. Types of extruders: Single
screw, twin screw. Effect of extrusion cooking on nutritional
values. Commercial extruders (The Brady extruder is well
suited to small scale operation). Soyproducts: Maize-soy
blend, full-fat soyflour. Conclusions. Address: 1. PhD,
Project Director; 2. Scientist-S2. Both: Soybean Processing
and Utilization Project, Central Inst. of Agricultural
Engineering (ICAR), Nabi Bagh, Berasia Road, Bhopal-462
018, India.
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631. Gandhi, A.P.; Ali, Nawab. 1988. Simple technologies
for making some soybased products. In: Nawab Ali, A.P.
Gandhi, and T.P. Ojha, eds. 1988. Soybean Processing
& Utilization in India. Bhopal, India: Central Institute of
Agricultural Engineering (CIAE). v + 431 p. See p. 233-40.
Held 22-23 Nov. 1986 at CIAE, Bhopal, India.
• Summary: Summary: A number of soyproducts are
available on the Indian market, including extruded full fat
or defatted soy flours, soy-oil, etc. These products have
great potential in combating protein energy malnutrition in
rural India. However, they are very expensive and beyond
the reach of the common man. Therefore, some simple, low
technology soyproducts such as full fat soy flour, ready to eat
soydal, soypaneer and soyflakes were developed at CIAE,
Bhopal. These technologies can easily be adopted by farmers
and villagers with the assets available to them.
For each of these four soyproducts is given: 1. Process.
2. Quality of product. 3. Organoleptic evaluation. 4. Storage
studies. 5. Promotion (The technology developed is being
taken to a number of villages, where training programmes
are organized in preparation of the various soyproducts).
From 10 kg of soybeans about 7.5 kg of fullfat soyflour
was obtained. Fullfat soy flour was incorporated at a level of
10-20% into various indigenous food and evaluated. These
foods include chapati, puri, pakodeva, sev, bread pakoda,
soypeanut crisp, burfi, mysore pak, and halwa [halva]. At
this level, all of the products containing soyflour were as
acceptable as their nonsoy counterparts.
Soydal normally takes a very long time (about 5 hours)
to complete tenderization. However when pressure cooked
with 4 parts water at 1.05 kg per square cm, together with
turmeric, salt, other spices and starches, the cooking time
was reduced to 30-45 min.
Soypaneer or tofu costs about Rs. 5 per kg compared
with Rs. 30-35 per kg for milk paneer. Thus it has great
potential as a substitute for milk paneer. Every week it is sold
at the Institute’s sales counter. Address: 1. PhD, Biochemist;
2. PhD, Project Director. Both: Soybean Processing and
Utilization Project, Central Inst. of Agricultural Engineering
(ICAR), Nabi Bagh, Berasia Road, Bhopal-462 018, India.
632. Harper, J.M. 1988. Feature personality: Interview with
Mr. Mark H. Sterner on his work with LECs. LEC Newsletter
12(2):1-3. July.
• Summary: Beginning with this issue, the LEC Newsletter
will feature one of these groups or individuals. We contacted
Mark Sterner for our first profile, because he has been
associated with the LEC project almost from the start of
the concept. He has made a number of contributions to the
literature and the world through the expertise he possesses.”
“LEC: What are you currently involved with in your
work?
“MHS: I am with Island Empire Foods, a company I
started about three years ago.”

“LEC: When did you first become interested in extrusion
processing as a method for manufacturing soy-based foods?
“MHS: Back in 1970, by watching an extruder at
Wenger Manufacturing operate in Sabetha, Kansas. Just
seeing one operate and being somewhat amazed at the
possibilities that exist started me thinking.
“LEC: After your initial exposure, you began work at
Meals for Millions Foundation. What were you doing there?
“MHS: I was interested in becoming more familiar with
extrusion, and the opportunity arose at Meals for Millions
to set up a training program and a pilot lab for different
companies to come in and do test work at Meals for Millions.
“LEC: What kind of extruders did you first have at
Meals for Millions?”
“MHS: When I first started, they only had a Wenger X-5
on which we did some screw design work and parts changing
to allow us to texturize protein. We sent a film to Wenger
showing their X-5 texturizing protein, which was a first on
this equipment.
“LEC: Didn’t Meals for Millions mostly use SproutWaldron extruders?
“MHS: Sprout-Waldron had manufactured an extruder
for the pet food industry and they wanted to get into human
food products. They had enough interest and faith in it that
they were willing to go ahead and donate a machine to Meals
for Millions which we modernized to make it capable of
texturizing protein.”
LEC: Why did you move away from testing existing
machines and start to design your own MFM extruder made
from local parts? [found in developing countries].
MHS: People from developing countries who came to
our training program where they learned to use extruders
(made in the USA) couldn’t afford such an imported
extruder, so the need for a locally built extruder kept arising.
“LEC: Next, you designed a small-scale extrusion
machine [the village texturizer] and provided plans to
interested people. How many of these machines were
manufactured?
“MHS: We don’t really know exactly because we
produced units at Meals for Millions and also through a joint
venture with the Korea Institute of Science & Technology
[KIST, Seoul, Korea] for their use in Korea and Asia.
“LEC: Is it still possible for people to get plans to build
their own machine?
MHS: Yes, definitely from KIST and probably from
Meals for Millions (P.O. Box 2000, Davis, California 95615
USA). Address: Inland Empire Foods, 1710 Palmyrita Ave.,
Suite 8, Riverside, California 92507.
633. Lusas, E.W.; Watkins, L.R. 1988. Oilseeds: Extrusion
for solvent extraction. J. of the American Oil Chemists’
Society 65(7):1109-14. July. [6 ref]
• Summary: Extrusion prior to extraction improves solvent
extraction of oil from oilseeds. “The savings to a soybean
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or cottonseed oil mill that installs an expander accrue from
higher solvent extractor throughput; higher concentrations
of oil in the miscella, with reduced concentration costs
for subsequent miscella refining or degumming; reduced
energy costs to dry desolventized meal; and refined capital,
maintenance and energy costs when the expander replaces an
expeller in a prepress-solvent extraction plant.” This article
gives an overview of the subject and current practices. A
savings of $1.00 per ton of oil may be realized compared
with direct solvent extraction, and $1.50 compared with
a screw press. The earliest known use of this technology
in the U.S. was in 1976 in Texas. “It is estimated that
approximately 60% of the current soybean domestic crush
and 50% of the cottonseed crush are now processed with
expanders... Techniques for extrusion processing of soybeans
were developed in Brazil and returned to the U.S. in the late
1970s.” The original process patent and applications were
used on rice bran.
An illustration (p. 1109) shows a cross-section drawing
of a cut-flight screw expander (Courtesy of Anderson
International Co.). Address: Food Protein Research and
Development Center, Texas A&M Univ. System, College
Station, TX 77843-2476.
634. Singh, B.P.N.; Agrawal, Y.C. 1988. Mechanical deoiling
of soybean–Status of technology, approach and issues. In:
Nawab Ali, A.P. Gandhi, and T.P. Ojha, eds. 1988. Soybean
Processing & Utilization in India. Bhopal, India: Central
Institute of Agricultural Engineering (CIAE). v + 431 p. See
p. 414-23. Held 22-23 Nov. 1986 at CIAE, Bhopal, India. [18
ref]
• Summary: “Soybean oil is conventionally recovered by
solvent extraction. This paper examines mechanical deoiling
of soybean. A possible technological approach is proposed.
Issues for further consideration are identified.”
“Solvent extraction... tends to be suitable for very large
operations; the present trend in the USA being towards
installing 2,000 to 3,000 ton per day capacity plants
(Hutchins 1976). These require huge bulks of soybean over
long distances and also proper storage facilities,” which is
precisely what makes such large scale operations infeasible
under Indian conditions. “Even the 70 solvent extraction
plants presently handling soybean in India are reported
to operate at a level of only 57% capacity utilization on
average. Of these, 38 plants are located in major soybean
producing states, 35 being in Madhya Pradesh and 3 in Uttar
Pradesh. the plans are generally 100 to 150 tonnes per day
capacity range,” with a few having capacity as low as 20 t/
day and a few as high as 300 tonnes.
“Solvent extraction plants, in addition to being volume
and capital intensive, run high risks of fire. Moreover solvent
extraction of soybean in particular requires extra precautions
to be taken in the desolventizing process because the residual
high protein cake has to be free from chemicals for safe

human consumption (Becker 1978). Mechanical deoiling
could be an option for decentralized level of soy oil recovery
at lower costs and avoiding long hauling of bulks. While
recovering 80-90% of the oil, mechanical deoiling would
give the advantage of a high protein food which is calorie
rich and free from chemicals making it safe for human
consumption” (p. 415).
The rest of the paper is about the use of screw presses
and extruders. Address: 1. Prof. and Head; 2. Prof. Both:
Dep. of Post Harvest Process and Food Engineering,
G.B. Pant Univ. of Agriculture and Technology,
Pantnagar–263145, India.
635. Steffens, Ken. 1988. Farmland, Far-Mar-Co., and PMS
Foods, Inc. (Interview). SoyaScan Notes. Aug. 22. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Far-Mar-Co merged with Farmland in the late
1970s. Farmland then started losing money in a big way,
so they wanted to divest some of their assets and get out
of the business of making TVP. So three of the personnel
bought Far-Mar-Co in 1983 in a leveraged buyout. The new
company was called PMS Foods Inc., standing for Parke,
Major and Shoup. They are still in Hutchinson, Kansas,
making TVP. Farmland is a mere shadow of its former self, a
manufacturer in Kansas City.
PMS paid ADM a licensing fee to make TVP. It goes for
another 3 years. Four companies made TVP: ADM, PMS,
Cargill, and Central Soya (in that order of size). The latter
three all license the process from ADM. Ken, who worked
for Ralston, says that Ralston is also named on the original
patent and they get lots of licensing money. They litigated
against all the producers of TVP. There were three different
rights: process, chemical, and one other. ADM, Ralston, and
Staley were co-holders of the patent–not just ADM. Ralston
is no longer in the business.
Update. 1998. April. PMS Foods, Inc. is listed in the
1998 Soya Bluebook Plus on p. 192. Location: 2701 E. 11th,
P.O. Box 1099, Hutchinson, Kansas 67504-1099. Phone:
316-663-5711. Fax: 316-663-7195. e-mail: sales@pmsfoods.
com. Internet: www.pmsfoods.com. Contact: Derek Park,
President. Plant manager: Floyd Shoup. Facility: Extrusion,
served by rail & truck. Edible products: Meat analogs,
textured soy flour. Address: PMS Foods, Inc., 2701 East 11th
St., Hutchinson, Kansas 67501. Phone: 316-663-5711 (Oct.
1995).
636. Golbitz, Peter. 1988. Soya interview: Improving the
diets of people around the world with soyfoods [Dr. Harold
E. Kauffman of INTSOY]. Soya Newsletter (Bar Harbor,
Maine). July/Aug. p. 4-5.
• Summary: The protein shortage for many people in the
less-developed countries of the world is very real and
serious. There has been no global “green revolution” in
legumes. It is not realistic to expect livestock production to
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meet most of the protein needs of people in the developing
countries. In the future, most countries must rely on
increasing amounts of plant proteins.
In Sri Lanka a five-year program helped establish a
pilot processing plant and a dynamic training program.
Preparation of food from whole soybeans in the home has
not become as popular because of the time required for
preparation and the cost of fuel for cooking.
Zambia has recently promoted a policy of extrusion
processing of soybeans combined with a grass roots program
to promote home processing. Prospects look good that
soyfoods will become an established part of the diet of
people in Zambia.
We believe that extrusion/expelling technology will
survive the test of time in developing countries because the
technology is quite simple and the equipment quite durable.
The INTSOY program is now beginning to introduce
this technology with cooperative activities between private
industry and institutions and setting up model projects.
Address: INTSOY, 113 Mumford Hall, 1301 W. Gregory Dr.,
Urbana, Illinois 61801. Phone: 217-333-6422.
637. Colorado State Univ. Dep. of Agricultural and Chemical
Engineering. 1988. Extrusion processing of nutritious foods.
Two-week short course (Leaflet). Fort Collins, Colorado. 4
panels each side. Each panel: 22 x 9 cm.
• Summary: The next course will be held 3-14 April 1989.
The cost is $2,000 not including room and board. Address:
Fort Collins, Colorado 80523. Attn. Ronald Tribelhorn.
Phone: 303-491-8386.
638. INTSOY Newsletter (Urbana, Illinois). 1988. INTSOY
research aims to expand use of soy flour for improved human
nutrition. No. 40. p. 1-2. Oct.
• Summary: Full-fat flour is high in protein, making it
ideal as an additive for commercial bakery products or for
supplementing the cereal grains used for manufacturing
staple foods in many developing countries.
“Nevertheless, full-fat soy flour has not been widely
used, even in the poorest countries that have a desperate
need for additional sources of low-cost protein and calories.
One major problem is the high cost of milling full-fat
flour. Because of the soybean’s relatively high oil content,
conventional milling equipment cannot produce a flour with
particles small enough for easy blending with cereal flours.
“The oil in full-fat flour also causes a number of storage,
handling, and packaging problems. The high oil content
greatly increases the rate at which the flour turns rancid.
Furthermore, the flour has a brownish color that adversely
affects the appearance of some food products.
“... most of these problems can be overcome by using
partially defatted meal produced by combining a singlescrew dry extruder with a simple mechanical oil press [screw
press]. The meal or cake contains about 5% oil and almost

50% protein. The same process also produces a high-quality
edible oil...
“Because of its lower oil content, this cake can be easily
ground into flour with conventional milling equipment.”
Reduced loaf volume is a major limiting factor in using
soy flour in bread. Soy flour absorbs and binds more water
than regular cereal flours. Soy-blended breads are kept fresh
for a longer time than wheat or cereal breads because of the
increased water absorption and retention.
“The longer freshness of soy-cereal breads is especially
important in developing countries, where bread is most often
not individually packaged... The protein content of the bread
with 12% low-fat soy flour is increased by 25% over bread
containing only wheat flour. Soy flour also improves the
nutritional quality of the bread by complementing the amino
acids in wheat and other cereal flours.
“A number of other baked products with varying
levels of added soy flour have been successfully tested in
the INTSOY laboratory. These include: twist breads, 18%;
biscuits, 12%; croissants, 10%; doughnuts, 10%; banana
cake, 25%; carrot cake, 12%; plain cake, 25%; and muffins,
20%...
“The partially defatted soy flour is especially promising
for adding protein to the diet in developing countries, where
most of the staple foods are made from starchy cereals, roots,
and tubers... Experimental work by INTSOY, conducted
in collaboration with visiting Indian scientist S.K. Mital,
indicated that chapati could be fortified with as much as 20%
soy flour and show only minimal changes in taste, color, and
texture.”
In the African nation of Zambia, the major staple is
mealy meal, made from waxy corn flour and cooked in the
form of porridge or nshima. Tests showed 15% partially
defatted soy flour could be added to the mealy meal.
639. INTSOY Newsletter (Urbana, Illinois). 1988. INTSOY
hosts visiting scientists from India. No. 40. p. 2-3. Oct.
• Summary: INTSOY recently hosted 6 Indian scientists.
The researchers from G.B. Pant University in Pantnagar were
Brij K. Mital, Yogesh C. Aggarwal, Surendra K. Mittal, and
Ashok Tikkoo. B.K. Mital serves as professor and head of
the Department of Food Science and Technology. His special
interest is developing soy yogurt and fermented soyfoods.
Birendra S. Bisht and Sitaram D. Kulkarni are the
2 researchers from the Central Institute of Agricultural
Engineering in Bhophal. Bisht is mainly interested in
developing pilot plants for the manufacture of soy-flour tofu,
soy snacks, extracted soy products, and soy-blended baked
goods. During their 3 to 4 month stays, the scientists worked
on INTSOY’s extrusion/expelling and baking projects
and on various projects in the Departments of Agricultural
Engineering and Food Science. The scientists completed
collaborative research at INTSOY.
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640. INTSOY Newsletter (Urbana, Illinois). 1988. Meal from
extrusion/expelling proves effective in swine rations. No. 40.
p. 3-4. Oct.
• Summary: Recent feeding trials conducted by the Animal
Science Department at the University of Illinois confirm that
partially defatted meal from the extrusion/expelling process
can be used effectively in swine diets.
The average daily gain measured in kilograms was 0.821
for the corn and solvent-extracted meal, 0.879 for the corn
and soybean meal formulation with added oil, and 0.845 for
the expeller cake.
641. INTSOY Newsletter (Urbana, Illinois). 1988. Soybean
markets in Bangladesh prime for future expansion. No. 40. p.
2. Oct.
• Summary: “The market for soybeans in Bangladesh is
now at a critical stage where implementation of small- and
medium-scale processing technologies could have a major
impact, according to Jane Gleason, INTSOY agricultural
economist. Gleason recently spent 12 days in Bangladesh
visiting soybean processing facilities and meeting
with officials from the government, private volunteer
organizations, and local businesses.
“She reports that the Mennonite Central Committee
(MCC) has been especially active in promoting
increased soybean utilization. Working with local biscuit
manufacturers, MCC has helped introduce the concept of
fortifying wheat flour with full-fat soy flour. Two biscuit
makers are already using soy flour, and at least three others
are testing the product. Most of the biscuits are made from
raw soybean flour. The trypsin inhibitor is largely destroyed
by heat during baking.
“Initially, MCC produced the flour at its processing
laboratory in Maijdi. The flour was then sold to the
manufacturers through MCC’s wholesale outlet. More
recently, the biscuit companies have been directly purchasing
whole soybeans for processing in their own facilities. One of
these companies already produces more than one metric ton
of soy-fortified biscuits per day.
“Other organizations, such as Biman and a Baptist
Church group, are experimenting with soybeans as animal
feed, especially for poultry. In addition, at least two
entrepreneurs are interested in producing a soymilk that
would be marketed in competition with soft drinks. The two
companies are expected to require at least 550 metric tons of
soybeans per year.”
“The Source, which is MCC’s local outlet, also sells
processed soy flour at retail and about 400 to 500 kilograms
of soybeans per month on the wholesale market. Most
of these soybeans are purchased by the local Chinese
community to manufacture tofu.
“Promoting rural development with soybeans: Another
important component of the soybean program in Bangladesh
is the Food Products Development Centre (FPDC). The

major objectives of FPDC are to develop low-cost food
processing technologies that are accessible to the rural
unemployed and to increase use of soybeans and other crops
that can improve nutrition in the rural areas. As part of its
effort to create new jobs, FPDC plans to promote small-scale
commercial processing of soybeans for manufacture of the
local snack food, chanachur.
“During 1987, Ellen Jayawardena, training coordinator
for the Soybean Foods Research Centre in Sri Lanka,
conducted several classes for FPDC personnel on home
and village soybean preparation. These people, in turn, are
to serve as local trainers. MCC also has several soybean
cooking demonstrators in the Moakhali and Chuadanga
districts and the Dhaka area. In addition, MCC personnel
have sold soybeans door-to-door in a number of villages
where that commodity is in short supply.
“Gleason reports that both extrusion cooking and
soymilk processing have significant potential for expanding
soybean markets in Bangladesh. She further concludes that
the extrusion / expelling process developed by INTSOY
could play an important role in providing a new source of
high-quality soy oil for Bangladesh.”
642. Product Name: Whole Soy (Organic Textured Whole
Soybean Granules).
Manufacturer’s Name: Wysong Medical Corp.
Manufacturer’s Address: 1880 N. Eastman, Midland, MI
48640. Phone: 517-631-0009.
Date of Introduction: 1988 October.
Ingredients: Organically grown whole soybeans.
Wt/Vol., Packaging, Price: Sealed 20 oz (net weight)
plastic bottle retails for $5.00 to $5.50.
How Stored: Shelf stable.
New Product–Documentation: See next page. Talk
with Dennis Singsank of Larkspur, California. 1989. Feb.
17. The product was launched in Sept. or Oct. 1988. It is
extruded, reaching a maximum temperature of 280º for 2526 seconds. Heating or roasting oils is bad for them, causing
the production of free radicals. It is presently being test
marketed in northern California at about 35 stores. It has a
bland flavor, with no added seasoning. It needs no additional
cooking. Use as a salad topping, mix with cereal, etc.
Sample received by Soyfoods Center. 1989. March. No
label. This appears to be merely whole soybeans that have
been extrusion cooked [extruded]. The product is golden
beige in color, has a slightly granular, slightly crunchy
texture, and a pleasant, mild, rich slightly nutty flavor. It
does not seem like a seasoning, but more like a protein-rich
topping. Talk with David Singsank of Wysong in Michigan.
1989. March. 17. He does not consider this product to be a
seasoning, but a topping as for salads or breakfast cereal;
he sometimes mixes it with water to make a mush. Spot
with photo in Food Engineering. 1989. May. “Nutritional
supplements from soy offered.” The product, made from
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whole soybeans, is stabilized with Oxherphol, a natural
antioxidant derived from tocopherol epimers of vitamin E
and extracts of rosemary, sage, and cloves.

protein concentrates. Address: President, Lumen Food Corp.,
409 Scott St., Lake Charles, Louisiana 70602-0350. Phone:
318-436-6748.

643. Caton, Greg. 1988. Early work with textured soy
products: ADM, Ralston, Purina, and Swift & Co.
(Interview). SoyaScan Notes. Nov. 1. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: ADM and Ralston Purina filed for independent
patents related to texturization of soy flour at about the same
time. There was a suit and counter-suit, then Swift & Co.
and Staley jumped in on the counter-suit. After a lengthy and
very expensive trial, there was an out of court settlement.
Then Ralston Purina was granted the process patent and
ADM got the product patent.
Jim Beyers has the whole, fascinating story and a wealth
of related information. He testified at many depositions. He
is with Westward Industries Inc., 1819 S. Meridian Ave.,
Wichita, Kansas 67213 (Phone: 316-942-8387). Another
knowledgeable person is Chuck Harwood, a consultant in the
Chicago area.
Also contact Dr. Tom Futch of Manna International in
New Orleans, Louisiana, for info on TVP. He is a born again
Christian of the best type. Phone: 504-254-3333. A PhD
in food science, he worked with Staley in extrusion of soy

644. Breeze-Courier (Taylorville, Illinois). 1988. New flour
process could expand use of soybeans. Nov. 25.
• Summary: The soybean continues to be largely
underutilized as a direct human food source even in the
poorest countries with a desperate need for a low-cost source
of protein and calories, despite its high protein content.
Researchers in the Department of Food Science from the
International Soybean Program (INTSOY) already have
produced an array of tasty, baked products made with 1225% soy flour using an innovative processing system. All
these products–from cakes and breads to cookies and pizza
dough–contain 50% or more protein than their counterparts
made from only wheat or other cereal flours. The meal or
cake produced from the process has about 50% protein and
5% oil. The new soy flour also keeps baked products fresh
for a longer time than for wheat flour alone. The major
breakthrough in developing this new processing system for
flour came when researchers began precooking soybeans in
an extruder before passing them through a mechanical oil
press. The process yields two value-added products–a highly
stable natural oil and a meal or cake with most of the oil
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removed. According to Alvin Nelson, INTSOY utilization
program leader, “This cake has an advantage because it can
be ground into flour with an inexpensive hammer mill. By
comparison, cake that retains all the soybean’s original oil
requires very expensive equipment for milling.”
645. Fuguitt, Diana. 1988. Consumer analysis: Market
segments for extruded corn-soya products in Njombe
District [Tanzania]. Report for Soytec Research Foundation,
Rochester, Michigan. 47 p. Unpublished draft copy. Nov. [30
ref]
• Summary: Soytech Research Foundation was begun
by Prof. James D. Graham (Dept. of History, Oakland
University, Rochester, Michigan 48309, as of 8/90) and
colleagues with the vision of initiating a soy-processing
project in Njombe, Tanzania, with the following goals: (1)
To increase the consumption of whole and complementary
vegetable-based proteins among rural Africans, especially
among the malnourished; (2) To introduce new and
appropriate technologies and techniques for encouraging
the establishment and development of local soy-processing
enterprises throughout rural Africa; and (3) To focus ongoing
research activities on particular local development projects
which emphasize expanded managerial and entrepreneurial
roles for women in community-based resource-efficient
agriculture–as well as in the processing, production,
distribution, and marketing of soy-enriched staple foods.
Soytec has developed a proposed recipe and method
of cooking corn and soybeans using low-cost extrusion
technology to produce low-cost, nutrient-rich cereal-soy
blends (CSBs) for weaning foods, textured vegetable
proteins, and unrefined soybean oil. The CSBs are much
better weaning foods than the maize meal (ogi), which is
currently most widely used for that purpose. Address: Project
Analyst, Tanzania.
646. Molnar, V. 1988. [Quality aspects of products made
by the Sojaprotein Company for catering]. Hrana i Ishrana
(Food and Nutrition) 29(2):67-69. [6 ref. Ser]*
• Summary: Discusses the composition of the company’s
full-fat and defatted soy flour, full-fat soy grits, and textured
soy protein, and the low residual trypsin inhibitor activity
(approx. 256 IU/gm in extruded full-fat soy flour vs. 3200
IU/gm in raw soybeans), freedom from mycotoxins, and
good microbiological quality. Address: Ro Sojaprotein,
Becej, Yugoslavia.
647. Wynstra, Robert J. 1988. INTSOY agenda: Expanding
the use of soybeans. International Soybean Program,
University of Illinois at Urbana-Champaign, 113 Mumford
Hall, 1301 W. Gregory Dr., Urbana, IL 61801. 20 p.
• Summary: Contents: Fulfilling the soybean’s promise.
The unique versatility of soybeans. Spreading the benefits.
Meeting the challenge. Dry extrusion cooking. Catalyst for

developing countries. Combination extrusion cooking and
oil expelling. Soymilk and dairy analogs. Immature green
soybeans. Home soyfood preparation. Address: UrbanaChampaign, Illinois. Phone: 217-333-6422.
648. LEC Newsletter. 1989. Interview with Tim Lavelle:
Update on the Thriposha project in Sri Lanka. 13(1):1-5. Jan.
• Summary: Lavelle recently served as Director of the
CARE office in Colombo, Sri Lanka. The Thriposha factory
is now producing a total of 10,440 tons/year of Thriposha.
This includes an input from the U.S. government of 5,220
tons of nonfat dried milk (ICSM) plus 5,220 tons of
indigenous commodities (70% corn and 30% soybeans)
which are cooked with 2 Brady extrusion cookers in the
factory. This production enables 580,000 beneficiaries to be
reached, of which 200,000 are pregnant or lactating mothers;
the remainder are children. Describes how the beneficiaries
are selected and reached. How the factory is managed. What
needs to be done before the goal of a product made only
from indigenous ingredients can be reached. CARE’s role in
the “child survival project.”
649. LEC Newsletter. 1989. Whole raw soybeans texturized.
13(1):7-8. Jan.
• Summary: Until now, the manufacture of textured plant
proteins has required the use of defatted oilseed flours
which have received little or no heat treatment. Some years
ago Hank and Mark Sterner, while employed by Meals for
Millions, developed an innovative LEC, the design of which
was subsequently taken over by the Korean Inst. of Science
and Technology [KIST] in Seoul. Paul Allred, of Riverside,
California, is a retired Seventh-day Adventist who has
worked extensively on extrusion processing with Wenger
equipment in Mexico. He directed a project in Navojoa,
Mexico, which now uses several X-25 extruders to make
standard textured soy protein products. Recently Mr. Allred
observed that the Sterner screw design permits texturization
of oilseeds without removal of the oil. The resulting product
has a typical textured soy protein structure and a pleasant
roasted soy flavor. The extra oil in the product makes it much
more palatable directly from the extruder. Allred recently
made parts for a Wenger extruder located at Africa Basic
Foods in Uganda. He believes these will enable that machine
to texturize whole (undefatted) soybeans. Address: Colorado
State Univ., Ft. Collins, Colorado.
650. LEC Newsletter. 1989. Soytech Research Foundation
pursuing production unit. 13(1):6-7. Jan.
• Summary: In 1986 Dr. James D. Graham, Executive
Director of Soytec Research Foundation, began seeking
interest and funding to introduce an Insta-Pro extruder into
Njombe, Tanzania. He is still seeking funding for that project
and another in the Caribbean. For information on the project
and products under marketing studies, contact Dr. Diana
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Fuguitt, Asst. Prof. of Economics, Eckerd College, P.O. Box
12560, St. Petersburg, Florida 33733. Address: Colorado
State Univ., Ft. Collins, Colorado.
651. Soybean Digest. 1989. Energize your livestock feed.
Jan. p. 58-59.
• Summary: Whole soybeans are run through an extruder;
the resulting product, called full-fat soybeans or FFSB,
improves breeding and feeding efficiencies in the rations of
pigs, dairy cows, broilers, turkeys, and rabbits.
652. Ali, Nawab. 1989. Soybean utilization in India as food
source–rationale, status and progress. In: A.J. Pascale, ed.
1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 176772. [7 ref]
• Summary: Contents: Abstract. Introduction. Rational
of using soybean as food source. Status of soybean
production and utilization. Progress made under SPU
Project (Soybean Processing and Utilization Project): Fullfat
soyflour, soypaneer, soydal, soyflakes (not defatted; used
in rice-based fermented products such as Idli and Dosa),
soysnack, soy-badi, partially defatted soyflour, equipment
for home / cottage level operation, pilot plants. Conclusions.
Acknowledgements.
“Soybean has tremendous potential for alleviating
protein-calorie malnutrition in cereal-based Indian diets.
About one million tonnes of soybean produced annually is
mainly used for augmenting edible oil resources. Soymeal
is exported leaving a small fraction used in making costly
texturized soy-proteins and soy-beverages which are beyond
the economic reach of the majority of the Indian population.
“Under the Soybean Processing and Utilization Project
sponsored by the United States Agency for International
Development and the Indian Council of Agricultural
Research, laboratory scale processes for making fullfat
soyflour, soypaneer [tofu], soydal, soyflakes, soysnack,
soybadi and partially defatted soyflour have been adapted /
developed.”
“Soysnack: Cereal based snack foods are quite popular
in India. Addition of soybean improves the nutritional value.
A process developed for making soy-based snack food
consists of cleaning of cereals and treated soybean splits,
grinding of the soy-cereal mixture into flour of IS:35 mesh,
making dough, extrusion of the dough through a forming
extruder at about 100ºC, semi-drying the extrudate, flaking,
drying of flakes to 8% moisture and packaging. The flakes
thus prepared from soy-wheat/sorghum/maize (30:70) have
approximately 20% protein, 7% oil, 55% carbohydrates.
Organoleptic test of deep fried snacks indicated that people
like soy-maize and soy-wheat snack more than that of soysorghum.
“Soy-badi: It is a dehydrated and spherical shaped
pulse based vegetable prepared in villages for house-hold

consumption. Cottage level industries have also come-up to
make BADI and sell it to urban population. It is generally
made using greengram pulse along with other ingredients
such as spices, salt, etc. The cost of one kg BADI is 20-25
Rs./kg (US $2.0/kg). BADI made from soybean can also
meet the vegetable requirement at a very low cost with more
and better protein. The process of soy-badi making consists
of cleaning of soybean, dehulling and splitting, soaking of
soysplits in water containing 1% NaHCO3 for 4 hours in
bean-water ratio of 1:3, grinding of soaked soydal to make
paste, addition of salt, spices, etc. as per taste, cooking for
about 30 minutes, forming BADIS and then drying to 6-8%
moisture. The soy-badi thus made has about 43% protein,
19% oil, and negligible trypsin inhibitor which is further
eliminated during cooking of the BADI. Storage is done in
polyethylene bags or metallic containers and up to 6-months
there was no effect on quality of soy-badi.”
Note. This is the earliest English-language document
seen (Oct. 2012) that contains the word “soysnack.” Address:
Soybean Processing and Utilization Project, Central Inst.
of Agricultural Engineering, T.T. Nagar, Bhopal–462 003,
India.
653. Han, I.K.; Choi, Y.J.; Chu, K.S. 1989. The utilization
of full fat soybean for egg production and egg quality in
the laying hens. In: A.J. Pascale, ed. 1989. World Soybean
Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1861-65. [24 ref]
• Summary: “Extruded full fat soybean can serve as effective
protein source for layer diets if economically justified.”
Address: College of Agriculture, Seoul National Univ.,
Suweon 440-744, Korea.
654. Sharma, Y.K.; Bera, M.B. 1989. Preparation of high
protein extruded food based on minor millet flours and
soybean (Kalitur) protein isolate blends. In: A.J. Pascale,
ed. 1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 17971802. [9 ref]
• Summary: “High protein extruded food products based
on minor millet flour i.e., Kodo (Paspalum scrobiculatum),
Kutki (Panicum sumatrense) and Sawan (Echinochloa
frumentaceae) and soybean (Kalitur Glycin max L.) protein
isolate blends were prepared using single screw extruder...
The blending of soy protein isolate at 10% level with minor
millet flours increased the total protein content (27.75%).”
Note: Kalitur is the local vernacular name of a cultivar
of black-seeded soybean that is cultivated in the hills and
in scattered pockets of the plains of India. Address: Dep.
of Food Science and Technology, J.N. Agricultural Univ.,
Jabalpur–482004, India.
655. Soybean Digest. 1989. Mmmm good: New process
allows bakers to raise nutritional value with soy flour. Feb. p.
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56h.
• Summary: “Despite its high protein content, the soybean
continues to be under-used as a direct human food source,
even in the poorest countries desperate for low-cost sources
of protein and calories.
“This situation, however, could soon change with a
new soy flour made with an innovative processing system
developed by scientists from the International Soybean
Program (INTSOY) at the University of Illinois.
INTSOY researchers have produced an array of tasty,
baked products with 12% to 25% soy flour from this process.
These products–from cakes and breads to cookies and pizza
dough–contain 50% or more protein than their counterparts
made from only wheat or other cereal flours.
“’The meal or cake produced from our process has about
50% protein and 5% oil,’ points out Alvin Nelson, INTSOY
use program leader. “It is so nutritionally valuable that it
really should be used for human food rather than only as
animal feed.’
“The new soy flour does more than increase the quantity
of protein in baked goods. It improves the quality of the
protein by balancing the lysine and sulfur-bearing amino acid
contents.
“’When we put soy and wheat flours together, we end up
with a protein quality slightly higher than for soy alone. But
most importantly, it’s much higher than for wheat alone,’ he

says.
“Nelson says the new soy flour also keeps baked
products fresh longer than for wheat flour alone. ‘The soy
holds moisture much better than wheat or other cereal flours,’
he says. ‘Bread made with only 12% soy flour will not go
stale nearly as quickly as that made from l00% wheat flour.’
“The major breakthrough in developing this new
processing system for flour came when researchers began
precooking soybeans in an extruder before passing them
through a mechanical oil press.
“The extruder is a piece of commercial equipment that
cooks the beans for a short time at high temperature and low
moisture. The heat ruptures the cells so that almost 75% of
the oil in the soybean can be removed with one pass through
the press. The process yields two value-added products–a
highly stable natural oil and a meal or cake with most of the
oil removed.
“’This cake has an advantage because it can be ground
into flour with an inexpensive hammer mill,’ Nelson
explains. ‘By comparison, cake that retains all the soybean’s
original oil requires expensive milling equipment.’
“Nelson expects that the soy flour from this process has
major potential as a health food product in the U.S. He also
foresees numerous uses in developing countries where highquality protein is often in short supply.
“The key is to add the flour without changing the taste or
texture of the finished baked products.
“When you properly blend this flour, you don’t alter the
food in any way that changes its acceptability,’ he says. “The
flour is so mild in flavor that people can eat their normal food
and never realize that it now has much more protein. That’s
exactly what we’ve been striving for.’
“The result, Nelson points out, should be increased
markets for soybeans, especially in developing countries.
‘We have barely tapped the possibilities,’ he says. ‘But, I am
convinced that what we have done already will contribute to
an expanded market for soybeans.’”
A photo shows Prof. Alvin Nelson with an array of cakes
and breads made from the new enriched flour.
656. Agri-Book Magazine (Exeter, ONT, Canada). 1989.
Beans in Canada. 15(5):1-38.
• Summary: This entire issue is about soybeans in
Canada, with emphasis on soybean production. Articles
include: Reduced tillage tests management. Genes and
genies. Bioherbicides target weeds. Weed control: What
happened, why, and what’s ahead. The American Seed Trade
Association (ASTA) and the Free Trade Agreement. ASTA
Conference. Quebec soybeans. What’s new in pest control.
Extruding soybean explained. Soybean pest perspective.
Think ink! (soybean ink). Board Briefs (OSGMB; a photo
shows Fred Brandenburg). Varietal variations.
657. Harrison, Gilford R. 1989. Re: Developments with
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soyfoods in Mexico. Letter to William Shurtleff at Soyfoods
Center, April 11. 2 p. Typed, with signature on letterhead.
• Summary: “I have been back in the U.S. for four years
now, but still travel extensively in my former territory [in
Latin America], 19 countries in total. The major markets
are still Mexico, Venezuela and Central America. We have
reorganized our old Human Nutrition Center in Mexico into
what we now call the Technical Assistance Center. Some
progress has been reported by our staff (a director who is a
food technologist, an assistant director, a Ph.D. nutritionist,
and three lady nutritionists who handle education and
institutional feeding programs, and a specialist in technical
literature); however, we are not pleased with the progress
being made in the area of soy protein consumption. The
reasons are still basically the ones I described in 1981. It is
no longer necessary to convince people of the nutritive value
of soy protein, so we are now concentrating on technology
transfer...
“A new thrust that we will be making next year will
be the assistance to a group in Chihuahua, Mexico, for the
formation of an International Association for Extrusion
Processing of Soy Foods. A new system of manufacturing
tortillas has been developed using extruders instead of the
old lime cooking method which makes the fortification of
tortillas with whole soybeans quite easy and inexpensive.”
“A new corn-soy ‘masa harina’ is being manufactured
and distributed under the Food-for-Peace Program. Betsy
Faga at the Protein Grain Products Council can tell you more
about such products (Tel. 703/832-3717).
“We have a new office in Caracas, Venezuela, and
the director is Dr. Jose Felix Chavez who worked with
the National Nutrition Institute there and was responsible
for the introduction of a soy protein based beverage for
children called Lactovisoy, which is distributed under a
state sponsored nutrition program for children.” Address:
American Soybean Assoc., Division manager, Latin America,
St. Louis, Missouri. Phone: 1-800-TALK-SOYA.
658. Harrison, Gilford R. 1989. Why haven’t soyfoods
caught on Latin America? (Interview). SoyaScan Notes. April
17. Conducted by William Shurtleff of Soyfoods Center.
• Summary: There have not been any really successful
commercial soy products in Mexico. Everyone has been very
disappointed in the lack of success of soy protein products.
Its extremely bad. The food companies in this field have not
changed much since 1975, except that some of the pioneers
are no longer in business. Still in business since 1978 are
Maisoy (Pedro Bleyer) in Bolivia, Industrias Almenticias
Noel in Colombia, Alimentos S.A. in Guatemala, and
Proteinal in Venezuela. Grasas S.A. in Buga, Colombia no
longer makes soyfoods. They invested heavily in a Wenger
X-200, the biggest extrusion cooker they make. They
suffered heavy losses making a textured soy flour hamburger
extender. Actually they are still in existence and still using

the Wenger, but they are using it to make animal feeds and
pet foods like dog food. In Mexico, NUTRIMEX, which
belongs to ALBAMEX (the animal feed company), makes
textured soy flour, but they are not doing well.
The main problems seem to be with consumer retail
products; these are image problems and regulations
which prohibit the use of soy extenders in meat, except
in institutions. The greatest successes have been with
institutions. The most successful company in Mexico
has been Industrial de Alimentos in Mexico City, started
by Felipe Suberbie Sr. and now run by his son, Felipe Jr.
They had the first soy flour plant in Latin America, started
in about 1970, with a Wenger X-25. They developed the
famous malted full-fat soy flour, based on soybeans which
are sprouted for 3-4 days, then cooked and dried. They just
barely survived for the first 10 years, but when young Felipe
came in and they shifted from retail to institutional products,
they first started to make money. Now they have gotten out
of the retail business entirely and has finally registered (with
the Mexico Health Dept.) a textured soy protein product
named Don Chano. He sells it in bulk to institutions as a
meat extender or replacer. The company is now doing very
well.
The American Soybean Association Human Nutrition
Center has been renamed Technical Assistance Center; they
will try to improve the image of soy. There are hundreds of
little “soya stores” all over Mexico, as in the metro stations.
They use soya to attract people but they sell everything but
soy! If you’re lucky they may have a little lecithin, whole
soybeans, and textured soy flour which is purchased in bulk
and repackaged in cellophane bags. The health authorities
refuse to allow anyone to advertise soy products as a
substitute for regular food, such as meat. They are afraid to
open the gates to unscrupulous people who would use large
amounts of low-cost soy to extend expensive meats, but
mislabel and misadvertise the products. It is too difficult to
test the level of soy protein in other foods. Things haven’t
really changed much since 1981. The key is to create a new
image and start using soyfoods as foods in their own right,
rather than as extenders or replacers. ASA spent years trying
to get tofu accepted in Mexico, but only Japanese restaurants
were interested. The big CARE project in Costa Rica (run
by Justin R. Jackson), which was making 14 different
products using Brady extruders, has just closed. It was
not cost effective and demand for their products had been
disappointing. Carla Weaver has set up a company in San
Jose, Costa Rica, named ExiTex that imports soy products
to Central America. She represents American manufacturers
that are exporting those products. Address: American
Soybean Assoc., Division manager, Latin America, St. Louis,
Missouri.
659. INTSOY Newsletter (Urbana, Illinois). 1989.
Remodeled facility bolsters INTSOY’s research and
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development efforts. No. 41. p. 1-2. April.
• Summary: After more than a year of dislocations due to
construction, INTSOY has moved into the newly remodeled
Agricultural Bioprocess Laboratory (ABL) on the University
of Illinois campus. “Nearly $1.4 million in remodeling costs
were provided by the State of Illinois through the ‘Build
Illinois’ program and a special legislative appropriation for
value-added research.”
The INTSOY facility centers on a 2,600-square-foot
pilot plant in the basement of the building. The main pilot
plant is divided into dry and wet processing areas. The
dry process area will house two INSTA-PRO extruders (a
2000 and a 600 Jr.) plus several continuous oil expellers.
The adjacent wet procession area is designed for work on
soymilk, dairy analogs, and immature green soybeans. A
photo shows the dry processing area and Wilmot Wijeratne.
660. INTSOY Newsletter (Urbana, Illinois). 1989. Interest in
soybeans continues to grow across much of Africa. No. 41.
p. 2-3. April.
• Summary: “Recent developments in Africa point toward
an increased demand by agricultural leaders for expanded
soybean utilization efforts, according to Karl Weingartner,
INTSOY senior food technologist. Weingartner recently
completed a six-week trip to Uganda, Kenya, Zambia,
Zimbabwe, the Ivory Coast, Ghana, Togo, Benin, and
Nigeria. The purpose of the visit was to collect information
on current soybean marketing, utilization, and research
efforts.
“According to his report, officials in Uganda have a
strong interest in expanding the use of soybeans. Help is
needed, however, to train home economists and extension
workers how to prepare soybeans in the home. The
introduction of commercial processing equipment is needed
for extracting oil from soybeans, and better ways must be
found for using high-protein meal in both food and feed.
“In Kenya, officials from the Ministry of Agriculture are
reported to be working on a detailed plan for increased use
of soybeans. Ken-Soya Company in Nairobi is attempting
to obtain improved equipment for producing new food
products, including full-fat soy flour, soy ugali, and soy
snack foods. Plans were also discussed with USAID officials
for a possible utilization workshop in 1990.
“In Zambia, the Lee Yeast and Soy Nutrients companies
continue to manufacture full-fat soy flour. Most of the flour
is currently used by Zambian feed mills as a protein source
for feed. Soy Nutrients is especially interested in expanding
its product line to include more human food products.
“A new program, the Zambia Agriculture Business and
Marketing Service Project (ZAMS), is planning a major
study on the feasibility of small-scale oil processing. Fred
Javaheri, the national soybean coordinator, is working with a
home utilization project in Luanshya that teaches poor urban
women how to use traditional cooking equipment to prepare

soyfoods.
“In Zimbabwe, the Nutresco company is developing
soy products for human consumption. Nutresco has recently
solved some major technical problems and is moving ahead
with plans to introduce new product lines by mid-1989.
Lion’s Den, another company, is especially interested in
using the new extrusion-expelling technology to produce
a partially defatted meal suitable for human consumption.
In addition, food technologists from the International
Crop Research Institute for Semi-Arid Tropics (ICRISAT)
Program in Bulawayo have discussed the possibility of
producing a high-protein, soybean-sorghum food.
“Focusing on West Africa: A major soybean project is
scheduled to begin in the Ivory Coast during 1989. The office
of the president and the Direction et Controlle des Grands
Travaux are providing important support. Researchers are
enthusiastic about developing commercial food products by
extrusion cooking of soybeans. They are planning to locally
market inexpensive, protein-rich foods in both urban and
rural areas.
“Soybeans have also generated a strong interest in
Ghana, where there is a great need for an inexpensive
source of edible protein in the central zone and the northern
savanna. One focal point for this interest is the Food
Research Institute in Accra, which has a well-trained and
enthusiastic staff. The Secretary of Agriculture and other
government officials have also expressed support for
increased soybean use.
“In Togo, the Food Research Center is using roasted
soybeans mixed with cereals to prepare baby food. Outside
the center, distribution of the baby food is limited. Staff
members are interested in setting up a small-scale process for
producing soymilk in sterilized containers. The well-trained
and knowledgeable staff at the center has been involved with
soyfood production for about four years.
“In Benin, work on soybeans is conducted by the
Catholic Relief Service (CRS). In 1983, CRS began
demonstrations of a soyflour preparation used to enrich the
local potage and installed mills in 20 villages. A soy-maize
baby food is available in a local supermarket. Soybeans are
also used to make stock cubes, which are added to stews.”
661. Product Name: Whole Peanut Soy (Textured Whole
Peanut & Soybean Granules).
Manufacturer’s Name: Wysong Medical Corp.
Manufacturer’s Address: 1880 N. Eastman, Midland, MI
48640. Phone: 517-631-0009.
Date of Introduction: 1989 April.
Ingredients: Whole peanuts and soybeans.
How Stored: Shelf stable.
New Product–Documentation: Talk with Dennis Singsank
of Larkspur, California. 1989. Feb. 17. This product has
been demonstrated but is not yet on the market. It is part of
the same line as Whole Soy. Many prefer the flavor to that
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of Whole Soy. Sample received by Soyfoods Center. 1989.
March. No label. This appears to be whole soybeans and
peanuts that have been extrusion cooked [extruded]. The
product is golden beige in color, has a fairly granular, fairly
crunchy texture, and a pleasant, mild, rich slightly nutty
flavor. It does not seem like a seasoning, but more like a
protein-rich topping. Another sample labeled “whole grain
gourmet” is made of unknown ingredients.
662. Product Name: Whole Grain Mix (Organic Extruded
Soybeans and Whole Grains).
Manufacturer’s Name: Wysong Medical Corp.
Manufacturer’s Address: 1880 N. Eastman, Midland, MI
48640. Phone: 517-631-0009.
Date of Introduction: 1989 April.
Ingredients: Organically grown whole soybeans, quinoa,
amaranth, flax seed, brown rice, wild rice. Stabilized with
Wysong Oxherphol (a natural antioxidant consisting of
vitamin E tocopherols and botanical extracts of rosemary,
cloves and sage).
Wt/Vol., Packaging, Price: 20 oz.
How Stored: Shelf stable.
New Product–Documentation: Talk with David Singsank
of Wysong in Michigan. 1989. March. 17. Though
soybeans are the predominant ingredient, there are roughly
equal amount of all ingredients. Spot with photo in Food
Engineering. 1989. May. “Nutritional supplements from soy
offered.”
663. Hanson, Leroy J. 1989. Low cost dry extrusion of feeds.
In: L.A. Johnson, ed. 1989. New Technologies for ValueAdded Products from Protein and Co-Products: Symposium
Proceedings. Ames, Iowa: Center for Crops Utilization
Research. 312 p. See p. 127-35. Unnumbered.
• Summary: “Three models of Insta-Pro Extruders are
available, all dependent upon the motor size, i.e. 50, 75, 125
Horse Power... The Insta-Pro Extrusion process is considered
low cost for several reasons: Low capital investment. Low
energy requirement. A simple process. Flexible. Training.
Maintenance. Safety.” Address: Triple “F”, Inc., Des Moines,
Iowa 50322.
664. Rokey, Galen J. 1989. Extrusion of high energy
feedstuffs. In: L.A. Johnson, ed. 1989. New Technologies
for Value-Added Products from Protein and Co-Products:
Symposium Proceedings. Ames, Iowa: Center for Crops
Utilization Research. 312 p. See p. 137-43. Unnumbered. [8
ref]
• Summary: Contents: Introduction. Raw material
formulation. System configuration. Processing conditions.
Final product specification. Summary. Address: Manager,
Technical Center, Wenger Manufacturing, Inc., Sabetha,
Kansas 66534.

665. Carver, Larry A.; Akiyama, D.M.; Dominy, W.G. 1989.
Processing of wet shrimp heads and squid viscera with soy
meal by a dry extrusion process. In: T.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. 167-70. [13 ref]
• Summary: Contents: Abstract. Introduction. Materials and
methods. Results and discussion. Address: 1. Medipharm
USA, 10215 Dennis Drive, Des Moines, Iowa 50322; 2.
American Soybean Assoc., 541 Orchard Road #11-03, Liat
Towers, Republic of Singapore 0923; 3. The Oceanic Inst.,
Makapuu Point, P.O. Box 25280, Honolulu, Hawaii 96825.
666. Food Processing (Chicago). 1989. Soy fiber ingredients
contributes 75% total dietary fiber. Food Processing awards–
ingredients–honors. July. p. 81.
• Summary: “Extensive clinical research has proven that
consumption of Fibrim Brand Soy Fiber in a modified diet
can reduce elevated serum cholesterol and add bulk fiber as
well. These physiological benefits plus a high concentration
of dietary fiber (75%) allows effective formulation of both
low-calorie and high-fiber foods. Fibrim also enhances
functionality in applications such as beverages, extruded
snacks, crackers, puddings, pastas, white bread, and flaked
cereals. A bland taste and light color allows addition of
considerable fiber to food products without affecting taste or
texture.” Fibrim is made and sold by Protein Technologies
International.
667. Harper, J.M. 1989. Feature personality: Interview with
Dr. Ricardo Bressani of INCAP. LEC Newsletter 13(2):1-4.
July.
• Summary: “Editor’s Note: Dr. Ricardo Bressani is head
of the Division of Food and Agricultural Science and
Research Coordinator at INCAP (Institute de Nutricion de
Centra America and Panama) in Guatemala. Bressani is
recognized as a world leader and expert in the development
and promotion of high protein, nutritious foods for use in
developing countries. He was educated at the University of
Dayton (B.S.), Iowa State University (M.A.) and Purdue
(Ph.D). The LEC Newsletter was pleased to interview this
distinguished scientist to get his insights about the past and
future directions for low-cost nutritious convenience foods.
“LEC: You have been involved in nutritious foods for
use by weaning-age children for some time. What got you
started in this area?
“RB: After graduate school, I went back to work at
INCAP where we soon learned that people suffering from
malnutrition were not able to get the type of foods that could
correct the problem. We decided that it would be a good idea
to start looking for sources of nutrients that alone, or when
combined with something else, would give foods meeting the
nutritional requirements of individuals.
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“LEC: That first high protein, nutritious food was
INCAPARINA. What led you to the final formulation of that
product?
“RB: We looked for local food sources of protein.
Back in 1952-53, the largest source of protein available in
Central America was cottonseed. First we had to find out
if the quality of that cottonseed was acceptable for human
consumption. It wasn’t, so we went back to the cottonseed
mills and worked on conditions to produce a cottonseed
flour that met the standards of quality needed for human
consumption. After a year or so of experimental work with
animals, we came up with a cereal / cottonseed formulation
that was eventually tested with humans. When it proved safe
and effective, we decided to find somebody to produce it
commercially.
“LEC: It was a very interesting development. How many
types of INCAPARINA have been produced over the years,
and what is the current status of the project?
“RB: There are many INCAPARINA formulations
produced. Raw materials change with different countries. In
Guatemala, INCAPARINA has been in the market over 25
years and people recognize it as an important part of their
diet and it’s going very well. The same thing can be said
about similar types of foods produced in other countries.
However, not in every case has it been so successful because
some agencies are involved that don’t have the necessary
knowledge on various aspects of processing, quality control,
and things of that nature that are required for success.
“LEC: Over the years there has been a tremendous
interest in improved nutritional products for mothers and
children. When you look around the world, outside of
INCAPARINA, Thriposha and a few others, there haven’t
been many successes. Why is this the case?
“RB: I believe that one of the biggest problems is
that these projects are seen as a public health program, so
governments, mainly through the Ministries of Health, have
gotten involved. These agencies don’t have the experience in
processing or food technology to be able to run food plants.
In many cases where the private sector got involved, there
has been a success. This is a lesson we learned a long time
ago. Now I think that other private groups, cooperatives
and individuals, are becoming interested in preparing and
manufacturing their own nutritious food formulations. To
get started, they need to have a guaranteed market while
initiating commercial sales to everybody in the community.
The market concept has been very successful when started
this way.
“LEC: You emphasized the important role of private
industry in the production and commercialization of
nutritious foods. How do you get private industry involved?
“RB: There are two ways to get industry interested. One
is to insure them a market initially. This market is available
in most countries in the form of government programs such
as feeding weaning-age children, women, school feeding,

etc. The other possibility is to have food which has high
prestige and value and let the company set the price and
compete with other foods in the market. I believe that by
doing so, many private companies are very happy to get
involved in this kind of activity.
“LEC: Is the government of Guatemala currently
subsidizing INCAPARINA to make sure the lowest income
people have access to its benefits along with the more
economically advantaged portions of the population?
“RB: The present government of Guatemala is not
subsidizing INCAPARINA anymore. In other words, they
are not purchasing from the company anymore. They
decided they wanted to get out of the business, but the
people in Guatemala were requesting INCAPARINA. So it
was decided to keep the product in the market and we are
assisting the company to make a few modifications so that
they can lower the price a little bit.
“LEC: Have you seen any changes in the malnutrition
problems in developing countries?
“RB: What we have seen taking place in Latin America
and in other parts of the world has been a significant increase
in migration of people from rural areas to urban areas. At the
beginning, malnutrition was localized in rural areas; now, it
is spreading out through entire countries, and you have a lot
of malnourished people in urban areas. Urban mothers have
less time because many work outside the home.
“LEC: Let’s talk a little bit about product convenience in
terms of its utilization by mothers for young children.
“RB: Convenience is a factor that has to be introduced
by technology into these nutritious food products. Mothers,
for one reason or another, don’t have as much time as
they should for cooking and other household chores. So,
whenever you can introduce convenience, such as lowering
cooking time by precooking the product, chances for success
are going to be much greater. This is a lesson that we learned
in recent years.
“LEC: Young children have small stomachs so they
require foods with high caloric densities. What have you
done to increase the caloric density of these products?
“RB: The easiest way is to use enzymes to hydrolyze the
starch. A pretreatment of the mixture with alpha-amylase can
increase the total concentration of carbohydrate per 100 cc
of reconstituted product. We should be doing more with this
kind of food preparation so that it better meets the needs of a
weaning-age child.
“LEC: Could you comment on the role of extrusion
cooking in producing precooked, nutritious, convenience
foods with high caloric densities?
“RB: In my opinion, I think that extrusion cooking
technology is one of the best technologies for the production
of these kinds of foods. We have not sufficiently appreciated
the potential of this technology which is able to produce
many types of foods that we want to provide to people.
Mainly, we consider that extruded foods are cooked and
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ready to eat. But, I think, extrusion cooking is doing much
more than that and most people have not appreciated the
potential that this process has in optimizing the nutritional
quality of these products.
“LEC: One of the limitations in the low-cost foods, from
an international perspective, is the availability of low-cost
packaging that serves as an effective preservative. Have
you had any recent experiences that would indicate some
improved packaging directions?
“RB: Obviously, packaging is a very important aspect to
consider. We haven’t done too much along these lines, except
that I have seen some high protein foods being packaged
in aluminum foil. Obviously, for an environment that is
very high in relative humidity and temperature, this might
be a very good way. We still continue promoting the use of
laminated plastics, and it works all right. I have seen a lot of
people using just plain polyethylene. The problem is that the
shelf life is not as long. Low-cost packaging is another area
that should be looked into more, since we don’t want to put
out packages that cost a lot because it could limit access to
the nutritional benefit of the food by the poorest people.
“LEC: What do you think are the next important
steps in trying to get greater recognition for the potential
of commercially produced low-cost nutritious foods in
developing countries and get that potential to be realized?
“RB: I think we should move into promoting, for
example, foods for lactating women. I think there is a lot of
talk about promoting lactation. We have been conducting
some surveys with women to identify foods they feel will
give a greater output of milk. Certainly, the cereal grains
processed in the right way and combined in the right
proportions are claimed to have this affect and they are
acceptable to mothers. More research could take advantage
of the association between the consumption of certain cereal
grains and lactation” (Continued).
668. Harper, J.M. 1989. Feature personality: Interview with
Dr. Ricardo Bressani of INCAP (Continued–Document part
II). LEC Newsletter 13(2):1-4. July.
• Summary: (Continued): We need to go back to a lot of
the mixtures that we worked with in the past and try to
reintroduce them with more convenience. We originally
recommend 15-minute boiling. There was a reason for that,
since we wanted to make sure that the water was safe to use.
But, the tendency today is that mothers don’t have this much
time, so we need to introduce a greater ease of preparation
before consumption. Another reason to shorten cooking is to
save fuel wood.
“The nutrition and health aspect of these foods need
to be emphasized. Weaning or supplementary foods are
foods that should be consumed when the mother is not
able to provide the child with enough calories. The idea
is not to replace mother’s milk, but to provide a food that
complements it. People suggest that high quality is not

needed here, but I don’t share that opinion. If you provide a
high quality product, this will be a better supplement to the
milk or vice versa than if you provide a poor quality product.
So this may be another area that needs to be looked into to
stimulate this area.
“LEC: You have also looked at a number of alternative
ingredients for nutritious, high protein foods. Can you speak
on amaranth as a potential ingredient for weaning foods?
“RB: I think that amaranth is one of those foods that
has almost all the required nutrients. When you compare
amaranth with cereal grains, you find it has 8% fat.
This immediately brings to mind higher caloric density.
Secondly, the amount of protein is about 16%. What is
really impressive is the balance of amino acids in amaranth.
Consequently, amaranth can go with many other foods to
improve their quality also. I think that the possibilities for
amaranth for this purpose are really great. So we should
aggressively promote the introduction and processing of
amaranth. Extrusion cooking of amaranth gave us the highest
nutritional value and the highest bio-utilization over other
processes tested.
“LEC: Thank you for sharing some of your experiences
and insights about the production and commercialization of
low cost cereal-legume food blends. Best wishes to you and
your colleagues at INCAP.”
669. Kearns, Joseph P.; Rokey, G.J.; Huber, G.R. 1989.
Extrusion of texturized proteins. In: T.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. 353-62. Contains 13 tables and 3 diagrams. [9 ref]
• Summary: Contents: Abstract. Introduction. Raw
Materials: Protein dispersibility index, fat level, fiber
level, particle size, protein levels, adjustments in pH,
calcium chloride, soy lecithin, sulfur and sulfur containing
ingredients, color enhancers. Extrusion process: Definition
and functions of extrusion of textured proteins, methodology
of extruders relating to texturized proteins, extruded meat
analogs, the extruder barrel, die. On-going research: Protein
dispersibility index range tests, fat level tests, fiber levels,
particle size tests, effects of screw profile and retention time,
product enhancement concepts. Post extrusion processes.
Drying and cooling. Final products. Discussion. A photo
shows Joseph Kearns. Address: 1. Wenger International, Inc.,
Kansas City, Missouri; 2. Wenger Manufacturing, Sabetha,
Kansas.
670. Kirkegaard, Colin. 1989. Nutritional and antinutritional
considerations of soybean processing for swine. In: T.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. 303-07. Contains 8 tables. [19 ref]
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• Summary: Contents: Abstract. Introduction. Antinutritional
factors: Growing and finishing swine, gestating and lactating
sows, weanling pigs. Quality control. A photo shows
Colin Kirkegaard. Address: Triple F Inc., P.O. Box 3600,
Urbandale Branch, 10104 Dougland Ave., Des Moines, Iowa
50322.
671. Noguchi, Akinori; Isobe, S. 1989. New food proteins,
extrusion processes and products in Japan. In: T.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. 375-81. Contains 5 tables and 9 figures.
[9 ref]
• Summary: Contents: Abstract. Introduction. Wet extrusion
cooking of defatted soy flour: Influence of barrel temperature
and pH on the extrudate strength, thermoelasticity of soy
protein and application of injection molding, possible
model of texturization process of DSF [defatted soy flour]
in extruder. Some examples related to TVP [textured
vegetable protein] research by the Association of Research
and Development on Extrusion Cooking: Preparation of very
porous TVP from soy protein concentrate, sterilization and
granulation of wet okara for making “Tenpei” and culture
media for mushroom. A photo shows one of the authors.
Figure 1 shows Japanese production of vegetable protein
products (ingredients made from wheat or soy protein)
in 1975, and yearly from 1983 to 1987. It increased from
37,000 tonnes in 1975 to 60,000 tonnes in 1987, but growth
was static from 1983 to 1987. In 1987 59% of the total was
soy protein and 41% was wheat protein.
Figure 2 shows Japanese 1987 production of four
types of vegetable protein ingredients: Soy flour 18,000
tonnes, Soy fiber or granules (90% is frozen) 17,000 tonnes;
Wheat fiber or granule (2% is frozen) 15,000 tonnes; wheat
protein flour 8,000 tonnes. Address: Food Engineering Lab.,
National Food Research Inst., 2-1-2, Kannondai, Tsukuba,
Ibaraki 305 Japan.
672. Product Name: Meat Extender.
Manufacturer’s Name: Soy Nutrients Ltd.
Manufacturer’s Address: P.O. Box 32908, Lusaka,
Zambia. Phone: 212700 or 214608.
Date of Introduction: 1989 July.
Ingredients: Wheat flour, soy flour.
How Stored: Shelf stable.
New Product–Documentation: Letter and Label sent by
Mrs. Ann De Bock, Nutritionist with Soy Nutrients Ltd.
1990. July 13. This product was launched in July 1989, the
same month that the company began to make soy products.
Label: 4.75 by 3.25 inches. Red on beige. No ingredients
are listed on the label, but were written in by hand. “The
wheat and soy flours are extrusion cooked together. Many
butcheries use it as a binder in their sausages.”

673. Stern, Marshal D.; Windschitl, P. M. 1989. Production
and utilization of high ruminal bypass proteins. In: T.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. 103-11. Contains 2 graphs, 1 chart, and 4
tables. [64 ref]
• Summary: Contents: Abstract. Introduction. Amino acid
release in the rumen. Nutritive value of ruminal microbial
protein to ruminants. Treatment of protein to increase
ruminal bypass: Influence of heating on protein utilization,
heat processing methods (expeller processing, jet-sploding,
extrusion, calcium lignosulfonate), chemical methods
(formaldehyde treatment, tannin treatment, other treatments),
physical methods, evaluation of various methods for
protecting soybean meal protein, animal proteins. A photo
shows one of the authors. Address: Dep. of Animal Science,
Univ. of Minnesota, St. Paul, MN.
674. Tang, Mingduo. 1989. Studies on the expansion of
vegetable proteins in China. In: T.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. 523-27. [34 ref]
• Summary: Contents: Abstract. Brief review: Expansion
techniques developed in China. Research on textured protein
extrusion: Production process and technical requirements
(production process, raw materials, water added, temperature
in expanding extruder, expanding extruder spiral rate,
nutrition value of extruded texture protein). Application of
extruded textured protein in food engineering: Canned and
filled products, convenience food. Address: Dep. of Food
Engineering, Heilongjang Commercial College, Harbin,
China.
675. Watkins, L.R.; Johnson, W.H.; Doty, S.C. 1989.
Extrusion-expansion of oilseeds for enhancement of
extraction, energy reduction and improved oil quality.
In: T.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. 41-46. Contains 11
figures (graphs, diagrams, and photographs), and 7 tables. [4
ref]
• Summary: “Preparation of oilseeds prior to extraction by
expansion enhances efficiency by releasing oil during the
cooking and produces a porous collet with reduced solvent
retention.” An expander causes the expansion. Some collets
extract well, whereas others that lack porosity do not. A
photo shows one of the authors.
Note: A “collet” is segmented band or sleeve put around
a shaft or spindle and tightened so as to grip it. Address:
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Food Protein R&D Center, Texas A&M Univ., College
Station, TX 77843-2476.
676. Welby, Thomas F. 1989. Low cost dry extrusion of
feeds. In: T.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. 94-95.
• Summary: Contents: Abstract. Introduction. Dry extruders.
Working action. Dry extrusion from a mechanical viewpoint.
Advantages of dry extrusion: Cooking, sterilization,
expansion, dehydration, stabilization. Effects of dry
extrusion. Address: Triple F Inc., P.O. Box 3600, Urbandale
Branch, 10104 Dougland Ave., Des Moines, Iowa 50322.
677. Williams, Maurice A. 1989. Production of extruded
pet foods. In: T.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. 171-74. Contains 7
pictures and 1 diagram. [3 ref]
• Summary: “Single screw, high temperature, high moisture,
self-emptying extruders have found wide acceptance in
the production of pet foods since their inception in 1955.”
Details of the Anderson Expander-extruder-cooker are
given. A photo shows Maurice Williams. Address: Anderson
International Corp., 6200 Harvard Ave., Cleveland, Ohio
44105.
678. Agri News (Rochester, Minnesota). 1989. Soybeans add
punch to longtime favorite. Dec. 28.
• Summary: Roy Birchall, formerly an Englishman and
now production manager for Nutresco Foods Ltd. in Harare,
Zimbabwe, is at the University of Illinois learning how to
make a peanut butter fortified with soy meal and oil. The
product will be richer in protein and lower in cost than
regular peanut butter, which represents a $6 million market
with 8 manufacturers among the 8 million inhabitants of
Zimbabwe. The soybeans are run through an extruder then
an expeller, which separates the oil and meal. These are
then blended with peanut butter. He plans to begin with a
product that is perhaps 80% peanut butter and 20% soy.
Over a period of 2 years he plans to increase the soy content
as people get used to the product. “The peanut-soy butter
product is Nutresco’s latest effort to add protein to the
Zimbabwean diet with soybeans.” Address: Minnesota.
679. Oates, C.G. 1989. Soya/alginate interactions in
extrusion cooking. PhD thesis, University of Nottingham,
England. 279 p. Page 5083 in volume 49/12-B of
Dissertation Abstracts International. *
• Summary: Addition of alginate increases the water-binding
ability of soy isolate after denaturation. Address: University
Park, Nottingham, NG7 2RD, England.

680. Isobe, Seiichiro; Noguchi, A. 1989. Fate of soy
protein during the repetition of extrusion cooking. In: How
Ghee Ang, et al. eds. 1989. Trends in Food Processing:
Proceedings of the 7th World Congress of Food Science and
Technology. Vol. 1. Singapore: Singapore Institute of Food
Science and Technology. xv + 387 p. See p. 375-80. Held
Oct. 1987 in Singapore.
Address: National Food Research Institute (NFRI), Ministry
of Agriculture, Forestry and Fisheries, Yatabe-machi,
Tsukuba-gun, Ibaraki, 305 Japan.
681. Pham, C.B.; del Rosario, R.R. 1989. Inactivation of
trypsin inhibitors using the extrusion process. In: How
Ghee Ang, et al. eds. 1989. Trends in Food Processing:
Proceedings of the 7th World Congress of Food Science and
Technology. Vol. 1. Singapore: Singapore Institute of Food
Science and Technology. xv + 387 p. See p. 359-66. Held
Oct. 1987 in Singapore. [10 ref]
• Summary: Legume seeds used in this study were cowpea,
mungbean and soybean. Address: Institute of Food Science
and Technology (IFST), University of the Philippines at Los
Banos, College, Laguna, Philippines.
682. Zuber, F.; Shimada, K.; Cheftel, J.C. 1989. Continuous
gelation of soy proteins by extrusion cooking at high
moisture levels. In: How Ghee Ang, et al. eds. 1989. Trends
in Food Processing: Proceedings of the 7th World Congress
of Food Science and Technology. Vol. 1. Singapore:
Singapore Institute of Food Science and Technology. xv +
387 p. See p. 346-58. Held Oct. 1987 in Singapore. [11 ref]
Address: Laboratoire de Biochimie et Technologie
Alimentaires, Centre de Géie et Technologie Alimentaires,
Université des Sciences et Techniqes du Languedoc, 34060
Montpellier, France.
683. Gouvernement du Québec, Ministère de l’Agriculture,
des Pêcheries et de l’Alimentation, Conseil des Productions
Végétales du Quebec (CPVQ). 1990. Soya culture [Soybean
cultivation]. Quebec, Canada. 47 p. AGDEX 141/20. 28 cm.
[Fre]
• Summary: This French-language booklet about soybean
production and utilization in Quebec, was compiled by
a committee of 12 experts. Contents: Introduction: The
importance of soya, perspectives and the development of
the market. Preparation of the soil and seedbed prior to
sowing: The particular needs of soya, soil management,
reduced working of the soil. Fertilizers: The needs of soya.
Inoculation: The needs of soya, techniques of inoculation.
Sowing: Choice of the proper variety/cultivar, seed drills,
sowing. Harvest, drying and storage. Utilization of soya
in animal production: Advantages and disadvantages,
technological treatments applied to whole soybeans, feeding
of dairy cows, feeding of pigs and sows, feeding of poultry,
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quality of processed soybeans, conclusion.
Table 1 shows that soybean area in Quebec increased
from 1,400 ha in 1981, to 12,500 ha in 1988, and an
estimated 19,000 ha in 1989. Soybean production grew from
7,200 tonnes in 1985, to 28,600 tonnes, to an estimated
45,000 tonnes in 1989. Table 2 shows 9 soybean processing
plants in Quebec; these have a total annual capacity of
95,000 tonnes. There are no solvent extraction plants. The
largest plants do extrusion and micronization. Address:
Quebec.
684. Ontario Soybean Growers’ Marketing Board. 1990. A
profile of the Canadian soyfoods market–Characteristics and
potential. Box 1199, Chatham, ONT N7M 5L8, Canada. vi +
40 p. March. 28 cm. Spiral bound.
• Summary: Contents: 1. Introduction: Background, study
objectives. 2. Research procedures: Data limitations, data
collection (data sources). 3. The soyfood market: Soyfood
production and utilization, domestic production, imports and
exports (introduction, whole soybeans, soy flours and meals,
soy oil, soy sauce, protein substances, cream and other
substances, bran & soy hulls, soy meal oil cake), balance,
conclusions regarding opportunities.
4. Soybeans for food purposes: Natto beans
(background, market characteristics, market potential), whole
bean soyfoods (introduction, soynuts, full fatted soy flours,
soymilk, tofu, soy sprouts, tempeh, miso, natto, soy sauce),
foods from soy ingredients (introduction, defatted soy flakes,
soy protein concentrate, soy protein isolates, textured soy
protein, consumption and imports). 5. Organic soyfoods:
Introduction, organizations (major players, labelling
requirements, certification), organic soybeans, organic
soyfoods, market opportunities, recommendations.
6. Market estimates: Introduction, conversion rates,
market characteristics (introduction, ethnic characteristics,
immigration trends, implications), soyfood consumption
(production). 7. Soyfood products: Introduction, new
products (whole bean products, products from soy
components), existing products (products with potential for
growth). 8. Marketing strategy: Introduction, respondent
requests (background), market opportunities (traditional
soyfoods, new products), systems development (system
information needs, human resources, production research),
institutional needs.
This study was commissioned by the Ontario Soybean
Growers’ Marketing Board to provide a description of the
Ontario soyfood industry. “Production and utilization: In
the 1988 crop year, approximately 1.12 million tonnes of
soybeans were produced on 1.28 million acres in Ontario.
Approximately 86% of the soybeans were sold through the
Board, with the remainder being fed or retained on the farms
where they were grown. In 1988, 860 thousand tonnes of
soybeans were crushed in Canada to produce soybean meal
and soy oil, and 272 thousand tonnes were exported.

“Imports and Exports: Canada had a negative balance, a
deficit, of almost $190 million in the value of soybeans and
soy products traded. This is just over half a million dollars
per day. Our largest single area of exports is whole soybeans
for human foods. The percentage of these beans going to
the major markets in 1988 were: USA, 37%; Pacific Rim
Countries, 34%; and Europe and other 29%. Our greatest
imbalance in exports and imports is in soybean meal or oil
cake. Canadian crushers are unable to maximize their sales
of oil cake because of difficulties in selling surplus soybean
oil in the US. Soy oil being sold into the US presently faces
a tariff of 18% which is decreasing at the rate of 2.25% per
year as per the Canada United States Trade Agreement...
“Institutional development: We suggest the Board
initiate the establishment of a Soyfood Development
Association similar in structure and function to the Canola
Council of Canada... There is a need to begin to bring all
industry stakeholders together to systematically identify
problems, information and research needs; develop data
bases; and cooperatively promote the soyfood industry.”
Soybeans for food purposes: The total volume of
soybeans consumed as soyfoods in Vancouver (BC), Toronto
(Ontario), and Montreal (Quebec) was estimated at about
6,000 tonnes, and imports were estimated to be equivalent to
8,000 tonnes of soyfoods.
Miso: One large Vancouver producer and one Toronto
producer estimated that the volume of soybeans used to
make miso in Canada is only about 35 tonnes/year.
Modern Soy Protein Products: Soy flour, concentrates,
isolates, and textured soy protein products. Roughly 2,400
tonnes of soybeans are used in Canada for the production
of these products, and 5,600 tonnes of soybeans are used
to make the imported products (only bakery flour and
extruded flour are made in Canada). Almost 1,000 tonnes of
soy protein concentrates and isolates, and 400 texture soy
proteins were imported, 83% from the USA. Total exports
were 800 tonnes, of which 578 tonnes went to the USA.
Soy flour (full-fat): The term “flour” generally signifies that
the material has been ground finely enough to pass through
a 100-mesh screen. Only relatively small volumes of fullfat soy flours are used directly as human foods. Some are
used in bread, crackers, and pastry products. 5 companies in
Canada make 1,538 tonnes of soy flour worth $495,000.
Natto: Canadians sell roughly 8 to 10 thousand tonnes of
natto beans in Japan each year. Natto-type beans are “created
by screening out the small beans from among regular food
grade soybeans which have white hilums” (p. 15). In Japan
about 100,000 tons/year of soybeans are used to make natto.
Recently, Canada (via 3 companies–First Line Seeds, W.G.
Thompson, and King Grain) has supplied about 10% of this
market. Ontario produces about 8,000 to 10,000 tonnes of
natto beans. Competition is expected to increase from U.S.
seed breeders.
Soymilk: There are presently no large Canadian soymilk
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manufacturers. A plant is being built by an international
trading company near Vancouver (YHS Pacific Fruit
Concentrates Ltd., owned by Yeo Hiap Seng). It will
supply both the local market and the Western U.S. market
when it goes on stream later this year. A high proportion of
imported soymilk is organic. Two brands account for 3/4 of
all imports: Edensoy and Vitasoy. A high proportion of all
soymilk imports are certified organic. This emphasis makes
it difficult for Canadian producers to compete because of
the shortage of organic soybeans in Canada. Consumption
of soymilk is increasing at about 10% a year. Prices range
from $1.50 to $2.75 per liter, with the organic product
commanding the higher prices. Just under 100 tonnes of
soybeans are used to produce soymilk in Canada: Vancouver
42 tonnes, Toronto 30 tonnes, Montreal 25 tonnes, plus
imports 240 tonnes. 1 kg of soybeans produces 16.5 kg of
soymilk.
Soynuts: The volume of soynuts made in Canada is
quite small. One Toronto company [Grove Country Foods
Canada, Inc.; they were in business 1-2 years, but were out
of business by Jan. 1991], which began operation in Nov.
1988, sells a line of roasted nuts, which are roasted in the
USA and chocolate-dipped in Ontario. Production was only a
few tonnes in 1989 and is estimated to be about 10 tonnes in
1990.
Soy sauce: In 1986, according to Statistics Canada data,
2,503 tonnes of soy sauce were produced by 6 firms. The
value was $2,161 per tonne for a total of $5,411,000. In
1988 Canada imported 5,680 tonnes of soy sauce valued at
$4 million, primarily from China, the United States, Hong
Kong, and Japan. Exports were 58 tonnes valued at $65,000.
The major Canadian producers are China Lily and Sun Fresh
in Toronto, Wong Wing and VH in Montreal, and Golden
Dragon in Vancouver. The value of Toronto production is
currently estimated to be about $5 million.
Soy sprouts: One Toronto manufacturer uses 20-25
tonnes of soybeans per year.
Tofu: About 3,300 tonnes of soybeans are used to
produce tofu in Canada, more than any other soyfood.
The volume of soybeans used is estimated at 1,400 tonnes
in Toronto, 1,200 tonnes in Quebec (when a relatively
large operation in Hull [La Soyarie, Inc.], near Ottawa,
which exports to Ontario is included), 625-700 tonnes
in Vancouver, and 125 tonnes for imported tofu. 1 kg of
soybeans produces 2.4 kg of tofu.
Tempeh: Only about 33 tonnes of soybeans are used
to make tempeh in Canada, and an estimated 15-20 tonnes
in Ontario. Imports are relatively small. 1 kg of soybeans
produces 1.6 kg of tempeh. Very few firms produce tempeh
in Canada. One producer claims to have over half the Ontario
market. A major distributor suggested they sold 4-5 times as
much tofu as tempeh.
Soybean crushing: Since 1986 the number of firms
crushing soybeans and producing soy oil has decreased from

3 to 2 [Central Soya owns two plants; in 1990 they bought
the Canadian Vegetable Oil Processing (CVOP) plant in
Hamilton, Ontario, formerly owned by Canada Packers Inc.
They purchased Victory Soya Mills in Toronto in early 1985.
So now 2 firms own 3 plants]. In 1986 the three plants made
95,108 tonnes of crude soy oil worth $57,271,000. Two firms
made deodorized soy oil, but the volume and value were
confidential. Less than $2 million of any type of soy oil is
imported.
Consumption of soyfoods in Canada is strongly linked
to Asian-Canadians. A table (p. 32) shows that according to
the 1986 census, there were about 444,000 people of Eastand Southeast Asian origin living in three major Canadian
cities: Vancouver (155,105 people comprised 11.2% of
the city’s population), Toronto (234,325 people comprised
6.8%), and Montreal (55,585 people comprised 2.4%). Thus
Toronto was by far the largest market, but Vancouver had
the highest density of Asian-Canadians. A similar table (p.
33) updates the previous table to 1988. Immigration has
increased sharply since then.
Note: This is the earliest document seen (Feb. 2002) that
uses the term “food grade” (or “food-grade”) in connection
with Canadian soybeans (see p. 15). Address: Chatham,
ONT, Canada.
685. Soyanews (Sri Lanka). 1990. Soya food processors [in
Sri Lanka]. 12(1):4. Jan/March.
• Summary: A directory of the 13 small scale soyfood
manufacturers, 10 medium scale, and 5 large scale in Sri
Lanka. The company name, address, and name of the
products made is given for each.
The medium scale processors are: (1) Plenty Canada,
Kandy and Colombo, wide range of Soya products. Soya
Food Centre, 88A, Kotugodella Vidya, Kandy. Soya Food
Centre, G11, Mihindu Mawatha, Colombo–12. (2) Mr.
P. Weerasekara (Soya Biscuits, Bakery Products, Dry
Products), Regal Bake House, Fort Matara. (3) Chinese
Style Bean Curd, 106 Jawatte, Colombo–5. (4) Eastern
Food Products, 209/4 Union Place, Colombo -2. (5)
MacSoy Pvt. Ltd., 51 Layards Rd., Colombo–5. (6) R.M.R.
Manufacturers, 14/1 Aponso Ave., Dehiwala. (7) Soya House
(U.N. Gunasekera and Co.), 128 Kitulwatta Rd., Colombo–6.
(8) Yung Hwa and Company, 10 Guader Place, Dehiwala.
(9) F.H. Chong, 33 Union Lane, Colombo–2. (10) New
Edinborough Products [New Edinburgh?], 19A 5th Lane,
Nawala Rd., Rajagiriya.
The large scale processors are: (1) CARE Thriposha
Nutrition Programme, Colombo–5. (2) Paddy Marketing
Board–(soya fortified rice flour). (3) Spices and Essence
(Ceylon) Ltd.–(soya products including TVP). (4) Kundasale
Cereal Products Factory–(soya flour, soya flakes). (5) Soya
Food Research Centre, Gannoruwa–(flour, dhal and wide
range of products).
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686. Boodram, Ramlakhan. 1990. Supplying small-scale
screw presses and extrusion/expelling systems to Third
World countries (Interview). SoyaScan Notes. May 15.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Mr. Boodram, a native of Trinidad who started
BAR Export/Import Inc. in 1980, makes small-scale screw
presses and sells systems containing them to developing
countries. His presses are those that have been used by
INTSOY. At IITA in Ibadan, Nigeria, he has an extruder/
expeller system. The extruder is made by Insta-Pro, for
which he is an agent. For any seed other than soy, the screw
press would be adequate, but with soy, in order to get a
high-quality oil that requires no further processing (such as
caustic refining, deodorization, etc.) you must first run the
soybeans through an extruder, then press the hot extrudate.
The resulting crude oil is of high quality and has the same
chemical characteristics as once-deodorized soy oil. BAR
Exports also supplied IITA with a soymilk and tofu plant
containing a Bean Machines 150 mill, a Kawanishi hydraulic
press, and a small tofu press. No commercial products are
produced.
A system at Ken Soya in Nairobi, Kenya, is used to
make low-cost extruded soy products, including flour and
oil. The company, which to extrude animal feeds, is doing
well. Tests started in Dec. 1989 and the soy flour is just now
entering the market.
He is now shipping an extrusion/expelling pilot plant
system to Sokoine (pronounced so-ku-AY-ne) Univ. of
Agriculture in Morogoro, Tanzania. It will be used as a
training system to disseminate the technology throughout
the country. Using a scale and mixer, the low-fat flour will
be mixed with a carbohydrate source, then run back through
the extruder to make a cereal-soy blend that can be used
for anything from a weaning food to animal feeds. The full
system, which requires no boiler or compressor, fits in a
space 20 by 50 feet and costs about $110,000, not including
the building.
BAR also has an extruder-expeller system at Grove
Country Foods in Ohio. He and Carl Hastings, who runs the
company, are long-time personal friends. BAR has another
system at B and B International in Trinidad. They sell the
oil for food and use the meal/flour in animal feeds. BAR
tries to reduce marketing costs by placing their systems in
international or regional centers, then let them disseminate
the technology. They have also been working with CARIRI
(the Caribbean Industrial Research Inst.) at the Univ. of
the West Indies, with CARDI in Belize, with Eat Soy in
Dominique, and Nature Treats in Jamaica. The woman who
owns Nature Treats also makes tofu. Address: BAR Export
Inc., P.O. Box 190, Seymour, Illinois 61875. Phone: 217687-4810.
687. Leggott, Merton. 1990. Flakee Mills Infranizer uses
new electronic process for infrared processing of seeds,

including soybeans for foods and feeds (Interview).
SoyaScan Notes. June 21. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Mr. Leggott of Flakee Mills in Lincoln,
Nebraska, developed this new machine and several new
processes and began to market the machine in about May
1989. The new process is called infranizing. His machines
are now in operation in the USA, Canada, and Europe, and
some are used to process soybeans, especially for textured
livestock feeds. He has patents pending on both the process
and the equipment. He feels that his equipment is much
more efficient than an extruder to make livestock feeds from
whole (full-fat) soybeans. He can also increase the capacity
of an extruder by placing his machine upstream from it. He
feels that his machine makes a product that is far superior
to an extruded product in terms of nutritional value and
palatability, etc. Much of the problem with extrusion is the
cost of maintenance on the extruder. Any time you use heat
you are using infrared radiation. One old process used gas
(propane or natural gas) as the energy source. His source is
electric, but both give infrared energy, as does the sun. The
key to his process is the intensities/wave lengths of infrared
that he is working with. His process cooks the product from
the inside out. Rick Williams is his sales manager. Address:
Owner, Flakee Mills Inc., 4343 N.W. 38th St., Lincoln,
Nebraska 68524. Phone: 402-470-2188.
688. Barat, Gary. 1990. Recent developments at Legume,
Inc. (Interview). SoyaScan Notes. June 23. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Barat Chocolate Bars and other products
containing tofu in the non-dairy line are now being sold to 4
countries in Europe. In all except Switzerland they are sold
under the same label used in the USA, but in Switzerland
they are sold under the Morga label.
In the U.S. the chocolate line is doing okay. The main
problem for consumers is that, while they like the fat that the
bars are cholesterol free, they do not like the high fat content.
To call a product chocolate in the USA the fat must be cocoa
butter, and the product must contain a minimum level of this
fat. Otherwise it cannot be called “real chocolate” and must
be labeled as a “chocolate mixture.”
Legume’s best-selling products are the bars and the
rice cakes. They are now working on a new product called
Barat Rice Goodies: Crispy Cakes, which are expected
to be out in October. They bite-sized pieces are made of
extruded (not puffed) rice covered with Barat chocolate. In
America most real chocolate is not sold during the summer,
since it melts and weeps. Reese’s Peanut Butter Cups are
made with a chocolate compound. They contain a hardened
(hydrogenated) vegetable oil instead of cocoa butter.
Address: P.O. Box 426, Schoolhouse Park, 112 Main Road,
Montville, New Jersey 07045. Phone: 201-263-1013.
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689. Shurtleff, William; Aoyagi, Akiko. comps. 1990.
Bibliography of soy flour and cereal-soy blends: 3,085
references from the 3rd century B.C. to 1990, extensively
annotated. Lafayette, California: Soyfoods Center. 427
p. Subject/geographical index. Author/company index.
Language index. Printed June 6. 28 cm. [3085 ref]
• Summary: This is the most comprehensive bibliography
ever published on soy flour and cereal-soy blends. It is also
the single most current and useful source of information
on this subject available today, since 56% of all references
(and most of the current ones) contain a summary/abstract
averaging 84 words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 32
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 15 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the first
author’s first name (if given).
It also includes details on 653 commercial soy flour
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company
index, 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.
The price of this 427 page spiral bound book (ISBN:
0-933332-66-1) is $213. All orders must be prepaid in U.S.
dollars.
For Additional Information: Please contact William
Shurtleff, Director, Soyfoods Center: 510-283-2991.
Address: Soyfoods Center, P.O. Box 234, Lafayette,
California 94549. Phone: 510-283-2991.
690. Soya International (Bar Harbor, Maine). 1990. Bar
Export/Import develops appropriate technologies for

soyfoods production. April/June. p. 20.
• Summary: Located in the rural community of Seymour,
Illinois, Bar Export/Import Inc., founded by Ramlakhan
Boodram, is a company with a global outlook. It sells lowcost extruders and expellers. A photo shows Mr. Boodram.
691. Constantinou, T. 1990. Plans for soy flour in Zambia
(Interview). SoyaScan Notes. Aug. 28. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: He is planning to get into soyfoods in quite
a big way. Yesterday he attended a seminar held by Mr.
Carl Weingartner. He is now printing the labels/bags for
his products. There is a small awareness among young
mothers of the value of soya beans and some government
organizations are doing a lot of promotion. But most people
think of soya beans only as a good food for cattle. That
image must be changed. He is presently expelling soybeans
and has recently made his own extruder. He can produce 50
tonnes of soya cake a day. Instead of selling this to millers
for stock feed, he would like to produce a full-fat and a
defatted soy flour for sale as foods directly to the consumer.
He thinks people will add this at the 10-15% level to their
basic diet of Nshima, a sort of porridge (eaten with ones
hands) made from corn flour mixed and boiled with water,
and consumed by almost everyone in the country, rich and
poor alike. He has decided against starting with a cerealsoy blend, and against selling to government nutrition
centers. Because of the limited awareness, he plans to do
a lot of marketing. He has arranged with another company
to take care of retailing the product, but he will do the
manufacturing, packaging, and publicity. He plans not to
include recipes since the product can be used in many ways.
He thinks there will be a tremendous boom eventually. There
is a market for the FAO World Food Program for selling
refugee food. That would be a special order for a weaning
food or a corn-soy blend. Address: Southern African Oil
Mills, P.O. Box 32655, Lusaka, Zambia. Phone: 216505 or
213105.
692. Product Name: Soy Grits, Soy Flour, and Textured
Soy Flour (each Organic, or Non-organic).
Manufacturer’s Name: Bar North America, Inc. / Seymour
Organic Foods.
Manufacturer’s Address: 205 S. Main St. (P.O. Box 190),
Seymour, IL 61875. Phone: 217-687-4810.
Date of Introduction: 1990 December.
Ingredients: Soybeans.
Wt/Vol., Packaging, Price: 50 lb multiwall paper bag, often
with a plastic liner bag.
New Product–Documentation: Talk with Ramlakhan
Boodram, owner. 1995. March 2. He started to make these
3 products in Dec. 1990. He offers both organic and nonorganic products. The grits are obtained directly from the
extruder without any milling. He uses a hammermill to mill
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the grits into flour. He also makes and has sold in bulk a
low-cost textured soy flour; it contains more oil than such
products.
He always has several thousand pounds of organic
soybeans and of non-organic soybeans “on the floor.” When
the client places an order, he buys the desired soybeans.
His main business is selling equipment, but if his client
places regular orders, he can be a reliable supplier of these
products.
693. Sklar, Ronit (Mrs.). 1991. Brief history of Shefa Protein
Industries, Ltd. Subsidiary of Israel Edible Products Ltd.
(Interview). SoyaScan Notes. March 27. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Shefa Protein Industries Ltd. was founded
in 1967 in Arad, Israel by Mr. Sid Katzin [Katzen] and
his brother Dr. Sol Katzin [Katzen]. Arad is a town in
southeastern Israel near the Dead Sea. The Hebrew adjective
“Shefa” means plentiful or bountiful. The company was
Israel’s first manufacturer of soy products. Their first product
was SVP, a structured vegetable protein made from extruded
defatted soy flour, similar to TVP, but not under license from
any other company. In the early days, most of the product
was sold to Iran, then headed by the Shah. Only small
quantities were sold in Israel, both to food manufacturers
and (usually in plain small plastic bags) via retail food
stores. Other early products were a Schnitzel and a Soya
Hamburger.
In 1976 the company was purchased by Israel Edible
Products, Ltd. (IEP), a major Israeli food manufacturer and
conglomerate, whose main offices are located near Haifa.
Shefa became a subsidiary of the parent company and its
products started to be sold under the Telma brand. Telma is
a subsidiary of IEP that produced mayonnaise, margarine,
various powdered soups, etc. At this time Shefa began to
make new extruded products (such as snack foods, breakfast
cereals, crisp breads, pet foods, etc.) from various other
commodities in addition to soya. Moreover, new textured
soy products were introduced, including textured soy
concentrates and new flavors of textured soy flour. Shefa
became the extrusion division of Israel Edible Products.
In 1978 Mrs. Sklar, a food technologist, began to work
for Shefa. (She has not heard of Eliahu Navot and does not
think he was involved in starting Shefa.) Shortly thereafter,
in 1978 the conflict began with Iran, which led in Jan. 1979
to the Shah fleeing the country and the Ayatollah Khomeini
coming to power. This crisis led to the end of Shefa’s sales of
their soy protein products to Iran. Until 1988, Shefa was the
only manufacturer of soy products in Israel.
Today Shefa makes about 6 different extruded soy
products, from defatted flour, soy protein concentrates, and
cereal-soy blends, in various sizes and flavors. All are still
sold under the Telma brand. Soy products are now a very
small part of Shefa’s total business; most of these textured

soy products are sold to food manufacturers in Israel,
including Tivall. Tivall is a customer, not a competitor.
Tivall, Israel’s largest seller of vegetarian protein foods,
makes excellent quality products. Shefa’s products are
used as both meat extenders and in meatless vegetarian
products. The factory has expanded, but it is still at the same
location in Arad. One lady, Jenny Kozocaro, has been with
the company since it started. Shefa is the main producer of
breakfast cereals in Israel. IEP has 5-6 subsidiaries, including
Telma and Shefa.
Note: From 1972 to 1975 Stanley Scharf was employed
as a chemist for Shefa Protein Industries in Arad, Israel. As
of April 2012 he lives in Ithaca, New York. Address: Plant
Manager, Shefa Protein Industries Ltd., P.O. Box 39, Arad
80700, Israel. Phone: 57-957860, 953555, 955286, 955416.
Fax: 57-958049.
694. SoyaScan Notes. 1991. Global Harvest (Overview).
April 4. Compiled by William Shurtleff of Soyfoods Center.
• Summary: Global Harvest (located at 1420 Sams Ave.,
Jefferson [a suburb of New Orleans], Louisiana) was started
in Jan. 1991 by Tom Futch, a brilliant PhD and food scientist,
who formerly worked with many large food companies
and just before this with a soyfoods company in Louisiana
that is now in bankruptcy [probably Manna International].
The former company was founded in 1983, but there
were management problems so Tom left in early 1991
and started his own new company. Tom buys soy protein
products [textured concentrates] from ADM and blends
them with other ingredients to make meatless meals. Global
Harvest’s biggest market is to prison systems (correctional
institutions); their budgets are being cut and they want
more nutrition for their dollar. The company has 10-12 soy
products on the market, plus some other products (mainly
beverages) that do not contain soy. They also have a soymilk
product at the R&D stage. Tom has a strong personal interest
in soyfoods. The company is now trying to raise new capital.
In an interview with Greg Caton of Lumen Food Corp.
in Louisiana on 1 Nov. 1988, he noted: Contact Dr. Tom
Futch of Manna International in New Orleans, Louisiana, for
info on TVP. He is a born-again Christian of the best type. A
PhD in food science, he worked with Staley in extrusion of
soy protein concentrates. Phone: 504-254-3333.
695. Caton, Greg. 1991. Tom Futch, Royal American Foods,
Global Foods, Manna International, Global Harvest, and
Lifeline Sciences International (Interview). SoyaScan Notes.
April 8. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Tom Futch earned a PhD in food science from
Louisiana State University. He worked with A.E. Staley
Mfg. Co. in helping to set up their extrusion plant. He has
done some milestone projects in the soyfoods industry. He
also worked for McCay Bakery. He set up a $52 million
plant, some of which was producing meat analogs, for
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General Nutrition Corp. (GNC) in Fargo, North Dakota. In
1982 Tom and Carl Hastings set up Royal American (with
manufacturing facilities in Decatur, Illinois) and Spectrum
Foods (its multi-level marketing [MLM] wing in Blue
Springs, Missouri). Greg feels that the products were good
(though deceptively labeled) but the management wasn’t.
There was an exposé in the Wall Street Journal about it.
There were a lot of bad financial dealings by insiders.
Eventually the whole operation was owned by Lawrence
Albert; it recently went out of business. In the interim,
Global Foods was founded; they sold soy dinners. One
person who is quite knowledgeable on the history of these
developments is Clyde Womack in Los Angeles (phone 213395-1949).
Shortly after Royal American was founded, Tom left,
went to New Orleans, and in about 1983 set up a new
company named Manna International. Greg knows that
company well since he did their business plan and worked
with their investment bankers. He also has a graphics studio.
Soon Manna was making 12 dinners (based on textured soy
protein concentrates made by A.E. Staley), plus mixes, malts,
and products made from soy isolates. They sold mostly to
institutions rather to consumers.
On the board of Manna was a man named Bob Williams,
a factory hand with little knowledge of food manufacturing
who was a power seeker; by playing games with investors
he managed to get enough proxies to get Tom Futch fired.
Greg is not sure why he would want to fire such a talented
and dedicated individual. Neil Pfeiffer, who was Lawrence
Albert’s partner at Royal American, was very effective in
setting up institutional accounts. He started his own company
in Rockville, Illinois, selling soy entrees to institutions such
as prison systems and hospitals. Soon he was purchasing
80-85% of the products sold by Manna International–with
$200,000 to $250,000 a month.
After Tom Futch was fired by the board of Manna
International, he set up his own company named Global
Harvest, located in Jefferson (a suburb of New Orleans),
Louisiana. Neil Pfeiffer soon began buying from Global
Harvest instead of Manna, causing Bob Williams to threaten
lawsuits against Tom Futch for “stealing his customers.” Bob
seems to have a very weak case. Manna International is now
in bankruptcy proceedings. Before tom Futch left they had
a terrible looking balance sheet, with more than $600,000
in debt, much of it short term and much of it acquired in the
early years. The company had a positive cash flow during its
last few years. It was actually a blessing for Tom that he got
fired when he did.
Greg Caton is now starting a new MLM company named
Lifeline Sciences International, that is totally dedicated to
vegetarian products. Virtually all MLM companies stand
for nothing more than “Make Lots of Money.” Lifeline will
be based on “unifying principles.” Greg will continue to
manufacture his Heartline products (his is the only company

that makes an intermediate moisture meat analog) but he will
buy some of his Lifeline products from Lumen Foods, but
most from another company. Lumen Foods now has sales of
about $30,000/month. Last year’s sales were $300,000 with
a loss of $2,000 to $3,000. A major expense was depreciation
on machinery.
As far has Greg knows, no company has ever been
successful selling dry soy dinners to consumers. He is going
to try to be the first. But he will also sell to institutions by
offering a Quantity Discount Schedule (QDS) up front. One
could argue that Royal American was successful since their
gross sales to consumers at one point topped $1 million
a month. They made money but they squandered it. They
yielded to the temptation to kite–to spend money, about 50%
of which they knew was due in commissions and that should
have been put in an escrow account. It takes great internal
fiscal discipline to run an MLM company.
After Central Soya purchased A.E. Staley’s soy protein
concentrate (ProCon 8500) business, it went steadily down
hill. Greg thinks that Central Soya is a very inept company;
Wall Street people come in and try to throw money at a
company; it doesn’t work. Extrusion work with soy proteins
is very difficult; it is as much an art as it is a science. There
are very few extrusion technicians.
Note: Greg wrote a book on MLM frauds, but it was
so controversial that he decided to withdraw it. Address:
President, Lumen Food Corp., 409 Scott St., Lake Charles,
Louisiana 70602-0350. Phone: 318-436-6748.
696. Smeltzer, Gerald G. 1991. Work with soybeans in Nova
Scotia (Interview). SoyaScan Notes. April 25. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Jerry worked at the Agricultural Research
Center at Kentville, Nova Scotia. From 1938 to 1953
he worked there for the Nova Scotia government doing
extension work. He worked there for the Canadian federal
government from 1953 to 1978, and started working with
soybeans in 1954. He now lives in Kentville about 2 miles
from the station.
He thinks that soybeans were introduced at Kentville
in about 1915; that was when the station began its work and
they tested many crops in those early years. A history of the
Kentville station may contain that information. When he
started his work with soybeans in 1954, one or two farmers
were growing small plots of soybeans commercially. He
got his germplasm from Dr. Harvey Voldeng at the research
center in Ottawa. He worked with varieties like Altona and
Maple Arrow. Soybean acreage in Nova Scotia reached its
peak of about 4,000 to 5,000 acres in about 1985. Today
he thinks that less than 1,000 acres are grown, and they are
slightly subsidized. The soybeans are mostly run through
a extruder and used only in feeds for dairy cattle. No oil
is extracted. The main two barriers to expansion of the
crop are killing frosts (in mid-May or mid-September) and
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economics. As far as he knows, no research work is presently
being done with soybeans in Nova Scotia. Some work was
done by Jim Langille (who was his counterpart at Nappan
[pronounced nuh-PAN], but who has passed away).
Smeltzer (who retired in 1978 and now raises honey
bees) wrote an unpublished 60-page summary of his research
on soybeans (especially variety trials) in Nova Scotia during
his 27 years with the federal government. After he retired
they shredded almost every copy except one, which he now
has and would like to share. Dr. George Jones, formerly from
the University of Guelph and now working with soybeans in
Prince Edward Island, also has a copy and he made copies
for his coworkers. Smeltzer also published an article on
soybean fertility. Address: 148 Belcher St., Kentville, NS
B4N 1C9, Canada. Phone: 902-678-2793.
697. INTSOY. 1991. Highlights of International Conference
on Soybean Processing and Utilization. Plus closing
statements and recommendations, and a directory of
participants. Urbana, Illinois. 3 p. Unpublished manuscript.
28 cm.
• Summary: Organizers: Jilin Academy of Agricultural
Sciences (JAAS), China–host; Chinese Academy of
Agricultural Sciences (CAAS), China–co-host; International
Soybean Program (INTSOY) at the University of Illinois;
Ministry of Agriculture, Forestry, and Fisheries (MAFF),
Japan; International Institute of Tropical Agriculture
(IITA), Nigeria; Scientific Research Institute of Foods and
Fermentation Industries (SRIFFI), China”
Participants: 100 foreign participants from 25 different
countries and 150 participants from throughout China.
58 people from developing countries and 40 people from
developed countries. Regional distribution of foreign
participants: Southeast Asia–25 people from 4 countries. East
Asia–23 from 3 countries. North America–17 from 1 country.
Africa–13 from 5 countries. South Asia–12 from 5 countries.
Europe–5 from 3 countries. Central America–2 from 1
country. Middle East–1 from 1 country.
Program: 80 research/development/policy papers
presented. Topics: Research (processing/products): Breeding/
germplasm 10, extrusion 9, tofu 8, fermented products 4,
nutrition 4, soymilk & ice cream 3, edamame (vegetable) 2,
soy protein isolates and concentrates 2, lecithin 2, other 3.
Development: Country reports 21 project reports 6. Policy/
economic 3.
Demonstrations and exhibitions by 37 companies from
throughout China (including soy milk and ice cream).
Local visits: Modern tofu plant. Modern solvent
extraction plant. Farms. Local markets/stores. Soybean
research institute of Jilin Academy of Agricultural Sciences.
Headquarters of the Gene Bank of Chinese Academy of
Agricultural Sciences. Labs and pilot plant of Scientific
Research Institute of Foods and Fermentation Industries.
Address: INTSOY, 113 Mumford Hall, Urbana, Illinois

61801. Phone: 217-333-6422.
698. Constantinou, John. 1991. Southern African Oil Mills
has launched new soy products in Zambia (Interview).
SoyaScan Notes. July 17. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: John began to sell soy-fortified foods in about
April 1991. His first product was High Energy Protein
Supplement (HEPS) which he sells to the United Nations as
a refugee food. It contains 55% corn flour, 30% defatted soy
flour, 10% sugar, and 5% nonfat dry milk. He is also selling
Breakfast Soya to the United Nations for use as a refugee
food; its main ingredients are 50% defatted soya flour and
30% corn four. Through these United Nations contracts he is
paid in U.S. dollars, which he will use to buy and import new
U.S. extruders. In addition, he is making a baby food and a
soya-based meat extender with defatted soya flour. Since he
runs an oil mill, he can produce this flour at a much lower
cost than his competitors, who use whole (full-fat) soy flour.
His soya flour sells for about one-eighth the price of chicken.
In the future, he plans to make soya porridge. Address:
Southern African Oil Mills, P.O. Box 32655, Lusaka,
Zambia. Phone: 216505 or 213105.
699. Early history of Wenger Manufacturing, Inc., founded
by Joe and Louis Wenger. 1991. Sabetha, Kansas. 9 p.
Unpublished typescript. July 31. 28 cm.
• Summary: “Joe and Louis Wenger founded Wenger
Manufacturing, Inc. (then the Wenger Mixer Company) in
Sabetha, Kansas, in 1935. The company today designs and
manufactures industrial food, pet food, and aquatic feed
processing machinery for a world market.
“The Wenger brothers, born at the turn of the century,
grew up on a farm near Lamar, Missouri. Following the
death of their parents, Joe and Louis–the youngest in a
family of 9 sons–moved to Sabetha, Kansas to work on the
farms of their older brothers who had moved previously
to the Kansas community. The Wengers built and operated
a small custom feed mill which serviced the local farm
community. Because financial resources were short in
1930, much of the machinery required in the mill was
manufactured by the brothers themselves from scrap metal
and parts salvaged from area junk yards. Some of the milling
equipment built by Joe and Lou was unique at that time and
attracted the attention of other area millers who offered to
purchase similar machines for their own operations.
“The entrepreneurial seed was planted and the Wenger
feed mill was soon being utilized as a testing-ground for
the novel process machinery being created by the ambitious
young brothers. Calling on feed millers in adjacent states,
returning to Sabetha to build whatever machines they’d
just sold, their confidence was being fueled by the early
successes of their products in this specialized marketplace.
Until 1941, all equipment was manufactured in a barn

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 278
located near the rural homes of the two brothers. The first
production items manufactured in this small “factory” were
machines designed to mix and blend molasses and other
liquid feed ingredients with dry feedstuffs such as grain
and ground alfalfa. The Wengers became recognized as a
major supplier of such machinery to the milling industry.
Mid-50’s milestones for Louis and Joe Wenger include their
exploration with international trade, and it was about this
time that they were joined in their business by their sons,
LaVon and Don, a partnership that continues today.
“Among the company’s early successes was the design
and marketing of the first commercial process for pelletizing
livestock feeds formulated with high levels of molasses,
a product heretofore unavailable in their industry. This
equipment became the cornerstone for the development
of more sophisticated processing equipment and by 1957,
the company had developed an industrial process and
produced the first commercial machines for the continuous
processing and cooking of the dry commercial petfoods
now commonplace in our supermarkets, and for feeds for
commercial aquatic species such as catfish, trout & shrimp.
In 1961, the Wenger family produced the first extrusion
cookers for use in the food processing industry which
included machinery for the production of many snack foods,
breakfast cereals, and other processed foodstuffs.
“As the first manufacturers of commercial cooking
extruders for food and petfood–like most profitable
businesses in profitable markets–Wenger quickly attracted
competition. Many of the competitive machines are of
foreign manufacture. And many are unabashed copies of
the Wenger extruders. Within the markets pioneered by
Wenger, the process of cooking grain base recipes to improve
nutritional value, eliminate bacteriological activity, and
improve organoleptic properties is still frequently referred to
generically as the “Wenger process”.
“Today the Sabetha firm founded by Joe & Louis
Wenger specializes in the manufacture of a complete range
of state-of-the-art commercial extrusion-cooking systems
sized to accommodate laboratory and research applications
to very large production applications with capacities as
high as 30,000 pounds/hour. In addition to the cooking
extruders, such systems may include continuous drying and
toasting ovens (many as large as rail cars and mobile homes),
industrial mixing equipment capable of intimately blending
recipes as large as 10,000 pounds per batch, plus ancillary
equipment such as flaking rolls for cereals and enrobers
which apply seasonings or sugar to snacks, cereals, and other
foods.”
“Approximately 90% of the ‘Texturized Vegetable
Proteins’ used worldwide are processed on Wenger
machines.”
“Neither Joe nor Louis Wenger were privileged with
formal higher educations...”
“Wenger markets through two discrete sales divisions.

The Industrial Division, officed at the company’s Sabetha
headquarters, is responsible for the firm’s U.S. and Canadian
equipment sales. The Export Division, Wenger International
Inc., a Kansas city based independent affiliate, has its
office at Crown Center Square, Kansas City, Missouri, and
is responsible for all Wenger equipment sales outside the
Continental U.S. and Canada. Wenger International has
subsidiary offices in Antwerpen, Belgium, and Taichung
City, Taiwan.”
“Over 50% of Wenger’s production is exported
annually.”
“All Wenger manufacturing, engineering, administrative,
and research facilities are located at Sabetha. Approximately
175 thousand square feet of plant is used for the various
manufacturing, warehousing, and research operations
required. A 45,000 sq. ft. adjunct is scheduled to be
constructed soon. The company’s annual payroll exceeded
6 million dollars in 1990 with 170 full-time non-union
employees who participate in a 7 million dollar companyfunded profit sharing trust.”
“All Wenger’s plant expansions and equipment
acquisitions–from the barn that functioned as the brothers’
first 2-man ‘factory’ to today’s modern, CNC equipped stateof-the-art manufacturing plant–have been financed and built
entirely with their own resources.”
“Wenger Manufacturing, Inc. remains privately held.”
“Joe & Louis Wenger, now in their 80’s, remain active
and retain offices in the company they founded nearly 60
years ago.”
700. INTSOY Newsletter (Urbana, Illinois). 1991. Nelson
receives major award for utilization research. No. 43. p. 2.
July.
• Summary: “Alvin I. Nelson, professor emeritus in the
Department of Food Science and senior research adviser for
INTSOY, has been selected to receive the 1991 Meritorious
Service Award for Utilization Research from the American
Soybean Association. The award will be presented on July 29
at the Soybean EXPO 91 convention in Nashville, Tennessee.
The award cited Nelson for his dedication in developing new
food and feed uses for soybeans...
“In the late 1960s, Nelson began research on the
processing of whole soybeans into food. He developed basic
concepts and initiated practical processing methods that have
set the industry standard. During the 1970s, he applied these
processing methods in India and Sri Lanka, where he helped
establish innovative new pilot processing facilities.
“In 1983, he was called out of retirement to develop
a new soybean processing and utilization program for
INTSOY and the Department of Food Science at the
University of Illinois. His research team developed numerous
innovative soy products from low-cost extrusion cooking.
“More recently, Nelson and his team developed the
processing method that combines the extruder with a

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 279
mechanical expeller to produce partially defatted meal and
natural oil. This technique is expected to be widely adopted
around the world in the next few years.” Address: Univ. of
Illinois, Urbana-Champaign, 113 Mumford Hall, 1301 W.
Gregory Dr., Urbana, Illinois 61801.
701. INTSOY Newsletter (Urbana, Illinois). 1991. U.S.
congressman tours INTSOY facilities. No. 43. p. 3. July.
• Summary: U.S. Representative Richard Durban, a
Democrat from central Illinois, toured the INTSOY and the
College of Agriculture facilities to see first-hand the effective
use federal (largely U.S. AID) dollars at the University
of Illinois. “A special feature of the tour was a visit to the
INTSOY pilot plant and test kitchen, where he tasted a
variety of soyfoods and observed INTSOY’s new extrusion
and expelling system in operation.”
702. INTSOY Newsletter (Urbana, Illinois). 1991.
Commercial feed operation uses INTSOY technology. No.
43. p. 4. July.
• Summary: “The first commercial feed operation using the
extrusion/expelling system developed by INTSOY is now
open in Brodhead, Wisconsin. With the extrusion/expelling
system, Super Soy Feeds processes slightly more than 2,000
pounds of soybeans per hour into low-fat dairy feed... The oil
from the expelling operation is sold to nearby farmers as a
dust suppressant or as a source of calories that can be added
to various dairy rations.” The manager, Kurtis Strommen,
uses a rebuilt Anderson expeller.
703. INTSOY Newsletter (Urbana, Illinois). 1991. INTSOY
plans expanded cooperation with utilization project in India.
No. 43. p. 4. July.
• Summary: Harold E. Kauffman, INTSOY director, “who
recently returned from a two-week trip to India, recommends
an aggressive collaborative effort between INTSOY and the
Soybean Processing and Utilization Project (SPU) in India to
involve the private sector in turning the potential of soyfoods
into commercial reality. The SPU project is funded by the
U.S. Agency for International Development [USAID].
“The most promising avenues for expansion include
producing low-fat soy flour and edible oil from extrusion and
expelling; producing full-fat soy flour, soy-cereal blends, and
soy-pulse blends from extrusion cooking alone; producing
food products with edible-grade defatted flour from existing
solvent extraction plants; increasing the use of all types of
soy flour in bakery products; and producing soy paneer and
soy-based dairy analogs.”
704. Pringle, W. 1991. Soya protein, past experience &
future potential. In: F. Meuser and P. Suckow, eds. 1991.
Soja in Lebensmitteln: Vortraege 2. Hamburger SojaTagung. Berlin: Technische Universitaet Berlin, Institut
fuer Lebensmitteltechnologie und Gaerungstechnologie–

Getreidetechnologie. 171 p. See p. 153-59. [4 ref]
• Summary: Contents: Introduction. Potential uses of soya
bean. Past product launches. Soya product as a foodstuff.
A certain Mr. Robert Whymper was probably the first
person to show Europeans how the functional character of
soya proteins could be exploited. He returned to England
in 1923 after a trip to Japan with a suitcase full of soya
beans and a head full of ideas. He carried out a series
of experiments using soya flour as an ingredient of the
dough in the breadmaking process. This work culminated
in the granting of a British Patent in 1926. The patent
described conditions of unusually vigorous dough mixing
which allowed for the maximum inclusion of air. Very
substantial improvements in the colour of the bread crumb
and the volume and quality of the bread were observed.
We now know that this bleaching and improving effect is
a direct result of a coupled oxidation reaction involving
the lipoxygenase enzyme present in the soya flour. The
breadmaking industry of Europe now uses thousands of
tonnes of enzyme-active soya flour every year as a bread
improver.
“The work of Whymper and his associates continued
and in the early 1930’s a heat processed full fat soya flour
appeared on the market.”
Henry Ford, a man of vision, initiated the next phase
in the development of soya proteins for human food. In
the early 1950’s [sic, mid-1930s] he put together a team
to work on the isolation of pure protein from soya and the
subsequent spinning of this protein into a stable fibre.”
After his scientific team was disbanded, the expertise was
not lost, for the scientists found places in food companies
and began to look at the use of isolated soya proteins in the
food industry. It is now well established that isolated soya
proteins have functional uses for binding and emulsification,
and for improving nutritional value. “More controversial and
newsworthy was the attempt by the old Ford researchers to
produce textured protein products to simulate meat and other
traditional protein foods. They did this by two processes: (1)
The spinning of isolate into fibres, using technology from
the textile industry; (2) The extrusion of soya bean meal
under conditions of high temperature and pressure... Branded
food products based on these textured soya proteins were
launched on the market in the late 1960s and all during the
decade 1970-1980.”
During the early 1970s the future looked a little bleak
due to the world population explosion, the world energy
crisis (precipitated by OPEC), and the world food crisis
(which was more specifically a protein crisis). The first
World Soy Protein Conference, held in Munich in 1973
with over 1,000 delegates, was a very important affair. “The
U.S. Secretary of Agriculture, Mr. Earl L. Butz, opened the
conference. Senator Hubert Humphrey made a memorable
inspirational address... I was there and I can tell you we all
thought we could make a big impact on the world’s on the
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world’s problems by supplying textured soya protein.”
Against this background, many such products were
launched in the U.K. in the mid-1970s by major food
companies. All but Kesp were based on textured soya flour:
1975 Feb.–Mince Savour by Nestle; 1975 May–Country
Meadow by Brooke Bond Oxo; 1976 Jan.–Soya Choice by
Cadbury; 1976 April–Economince by Spillers; 1976 Sept.–
Kesp by Courtaulds (made from spun soy protein fiber).
“All of the products enjoyed real success for a period
of time. In particular Cadbury’s Soya Choice sold well for
about three years in every area of the U.K. Sad to relate,
however, all of them quietly and gradually lost sales and
finally disappeared from the market. It is important to
know why... People did not want a substitute food; this was
a challenge to their security, a threat to the comfortable
familiar world.” The consumers of today have become more
“green.” “It is clear to me, the emotional conditioning that
sees security in the consumption of traditional animal foods
is being replaced by the more logical attitudes of a new
generation. The young people of today want to find ways
to preserve the environment and they have an increased
perception of health problems that may be caused by the
consumption of animal products, especially animal fat. These
and other factors are making vegetarianism more attractive.
“A recent Gallup poll has shown, in the U.K., that 3% of
the total population are vegetarians. A total of 8.5% are either
totally vegetarian or avoid red meat, and 9.3% of children are
vegetarian. Vegetarianism has moved from being a refuge of
cranks to being fashionable.”
A new product popular among yuppies is Quorn, a
textured fungal protein, marketed by ICI and RHM via
Sainsburys and other selected suppliers. Address: The British
Arkady Co. Ltd., Manchester, England.
705. Ashraf, Hea-Ran Lee. 1991. Work with soyfoods in
Zambia and Illinois (Interview). SoyaScan Notes. Aug. 14.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Hea-Ran is Korean. After 2 years studying
groundnut flour in India at CFTRI on an FAO scholarship,
she came to the USA in 1976. At Iowa State Univ., working
under Dr. Harry Snyder, she wrote her PhD degree thesis on
the flavor of soymilk.
While in Zambia, she worked with home economics
extension people, teaching them how to fortify Nshima
(pronounced “SHEE-muh; a popular thick non-fermented
cornmeal mush that is often eaten with the fingers) with
either roasted soy flour, or with okara from soymilk. She
and Ellen Jayawardene from Sri Lanka also taught the local
people to make and use soymilk. They did not teach about
tofu, since no coagulant was readily available. The Lee Yeast
Co., a bread company or bakery owned by Mr. Limbada,
uses soy flour in their breads. Several other companies were
in the process of buying Wenger- or low-cost extrusion
cookers for processing soybeans. People from the University

of Illinois were helping them to set up this equipment.
The key man working with soyfoods in Zambia is
Fred Javaheri. He has worked in Zambia for about 20
years, initially with the USDA. An Iranian by birth, he
and his family have permanent Canadian residence (but
not citizenship) status but they live in Zambia. Because
his religion is Baha’i, he fled from Iran after the Iranian
revolution, when many of his non-Moslem faith were
persecuted or killed. The Baha’i faith originated in Iran
(Persia) in the 19th century and emphasized the spiritual
unity of all human beings.
In 1979 she went to the Univ. of Illinois at Carbondale,
where she now does mainly teaching; there is not much time
or funds for research. Many of her students have do research
on tofu. Address: Asst. Prof., Animal Science, Food &
Nutrition, Southern Illinois Univ., Carbondale.
706. Product Name: Agronico Soy Flour.
Manufacturer’s Name: Agronico, Inc. of Minnesota.
Manufacturer’s Address: 95 S. Park Ave., P.O. Box 55,
R.R. #1, Le Center, MN 56057. Phone: 612-357-4474.
Date of Introduction: 1991 August.
How Stored: Shelf stable.
New Product–Documentation: Talk with Mike Vincent,
president of Agronico. 1991. Sept. 24. This low-fat soy
flour is made from organically-grown soybeans that are run
through an extrusion cooker, as in the INTSOY process. The
company presently produces about 100 tons/month of the
flour. The mechanically pressed oil is not yet on the market.
Sample (product with handwritten Label) sent by Mike
Vincent, owner of Agronico. 1995. Dec. 7. “Lowfat soy
flour.” Also included is “Soymeal.”
707. Noguchi, Akinori; Isobe, Seiichiro; Uemura, Kunihiko.
1991. New process of meat analog with twin screw extruder.
In: K. Okubo, ed. 1991. Japan part of Proceedings of the
International Conference on Soybean Processing and
Utilization. 130 p. See p. 59-63. [14 ref]
• Summary: Contents: Introduction. Wet texturization
of defatted soy flour. Properties of the protein extrudate.
Injection molding. Reactions of Protein. Phase separation
and formation of a fibrous structure. Die Opening. Possible
model for texturization of high moisture DSF. Address:
National Food Research Inst., 2-1-2 Kannondai, Tsukuba,
Ibaraki 305, Japan.
708. Tanaka, Haruo. 1991. Effects of defatted soy flour
treated by twin-screw extruder on the properties of surimi.
In: K. Okubo, ed. 1991. Japan part of Proceedings of the
International Conference on Soybean Processing and
Utilization. 130 p. See p. 65-67. [6 ref]
• Summary: Defatted soy flour treated by a twin-screw
extruder was found to be effective in improving the quality
of surimi and surimi-based products. Kamaboko (fish meat
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gel products) prepared from surimi added to these powders
became harder and more elastic than that of the control.
Address: Food Research & Development Labs. of Ajinomoto
Co., Inc., 1-1 Suzuki-cho, Kawasaki 210, Japan.
709. Fuguitt, Diana. 1991. The impact of extruded cornsoya blends on rural Njombe [Tanzania] women’s time and
welfare: a model for pre-project marketing analyses. East
Lansing, Michigan: Michigan State University. 18 p. Nov.
28 cm. Series: Working papers–Women in International
Development, No. 224. *
Address: Project Analyst, Tanzania.
710. Fukushima, Danji. 1991. Recent progress of soybean
protein foods: Chemistry, technology, and nutrition. Food
Reviews International 7(3):323-51. [29 ref]
• Summary: Contents: Abstract. Introduction. Chemistry:
Chemical composition of soybeans (Soybean globulins
composed of four major components–2S, 7S, 11S,
15S), importance of three-dimensional structures of
soybean protein molecules in food processing, influence
of biologically active substances in soybeans on food
processing. Technology: Traditional soybean protein foods
and recent progress in their technology (soy milk {remove
the hypocotyl and hull to remove off flavors; Soyasaponin A
has the strongest off flavor}, tofu, kori-tofu, yuba), fermented
soybean protein foods: Application of bioreactor for soy
sauce production, nontraditional soybean protein foods and
recent progress on their technology, recent progress on new
soybean protein foods in which soybean proteins are the
key material (modified abura-age, modified ganmodoki,
deep fried texturized soy protein nuggets). Nutrition: Recent
progress on nutritive values of soybean proteins (Soybean
proteins have an amino acid score of 100 for persons more
than 2 years old), physiological function of soybean proteins
(they lower cholesterol levels when used to replace animal
proteins). Future of soybean protein foods (Kikkoman
fermented soy sauce is well on its way to becoming a
universal seasoning. Tofu and tempeh also seem to have a
bright future).
“The most important chemical reactions during the
process of soybean protein foods are the intermolecular
reactions among the residues exposed on the surface of
the protein molecules through the denaturation process. In
native soybean protein molecules, most amino acid residues
responsible for the reactions-such as cysteine (-SH), cystine
(S-S), and hydrophobic amino acid residues-are buried in
the inside region of the molecule, inaccessible to water.
These residues become reactable with each other through
the exposure from the inside by heat denaturation during
processing. The unique textures of soybean protein foods,
such as tofu, kori-tofu, yuba, and texturized products
produced by extruder, etc., are the results of both the
intermolecular interchange reaction between the exposed -SH

and S-S groups and the intermolecular hydrophobic reaction
among the exposed hydrophobic amino acid residues. The
exposure of amino acid residues is also important for the
hydrolysis of soybean proteins by enzymes, through which
soy sauce is produced, because the cleavage of the peptide
bonds is carried out after binding between the active sites of
the enzymes and the enzyme-specific amino acid residues
exposed through denaturation.” Address: Kikkoman Corp.,
1-25 Kanda Nishiki-cho, Chiyoda-ku, Tokyo 101, Japan.
711. Health Food Business (London). 1992. Haldane Foods–
the giant at the heart of the soya beanstalk. Jan. p. 12.
• Summary: “The Haldane Foods Group owes its existence
to the invention of textured soya protein, which was first
extruded in the United States back in the 60’s.
“The patent was owned by ADM, and Haldane’s present
general manager Peter Fitch was their man in the UK, selling
soya protein to British companies.
“’Our biggest customer in those days was Direct Foods,
down in Petersfield in Hampshire,’ says Peter Fitch. ‘When
Direct Foods came up for sale in the early ‘80’s, we bought
it to develop beyond being just a supplier. We wanted to be
part of not just growing the bean, but also developing healthy
consumer products with it.’
“This initial purchase led to the acquisition of another
company–Vegetable Feasts, who were making ready-made
frozen vegetarian convenience foods.
“And then a bigger fish arrived on the market, with
Haldane Foods of Loughborough. This had been set up by
Brian Welsby to produce concentrated dried ready meals,
again soya based.
“In Coventry, Vegetarian Cuisine were bedeviled with
low sales but a skilled labour force, so this too was acquired
and Vegetarian Feasts incorporated in it, as both companies
were producing similar lines.
“Thus was born the Haldane Foods Group, which
now had two sites, Coventry supplying frozen foods and
Loughborough dry goods.
“When Gregory Sams sold Realeat to Haldane, there
was still surplus manufacturing capacity, but this quickly
became less so, particularly at Coventry.
“With the acquisitions of Genice in North Wales,
(producing non-dairy soy-based ices) and Kwality Foods in
South Wales (producing Sauce and Snack Masters dishes
such as pot noodles), Haldane moved into ‘wet’ food
production.
“Shortly after this, Granose Foods, who had moved into
a large new factory at Newport Pagnell, were finding trading
difficult from their own premises, and so searched for one of
their suppliers to acquire the business. Another, even larger,
mouthful for Haldane to swallow.
“’Over three-quarters of the Granose products were
being made by outside suppliers, much of this abroad. By
purchasing Unisoy at the same time as Granose, with a
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capacity of 5 million litres of soya milk a year, we were
able to see that we could manufacture virtually everything
ourselves,’ said Peter Fitch.
“’ We closed Coventry and put it into Granose, and we
still bus twelve staff back and forth from there each day. We
now were able to concentrate all wet production at Newport
Pagnell, and all dry at Loughborough, with 13,000 square
feet there and 42,000 square feet at Granose.’”
“Peter Fitch admits taking on Granose caused Haldane’s
supply problems. ‘We reeled for six months, but we are now
out of our troubles. Our staff has settled in and our supply
problems have been solved.’”
712. Farm Talk (Parsons, Kansas). 1992. Checkoff dollars
yield healthful soy snack food. April 15. p. 48.
• Summary: Checkoff dollars from Kansas soybean farmers
and the Kansas Soybean Commission have been used to
develop a new soy snack food, which has the potential to
lower serum cholesterol. The research conducted at Kansas
State University uses extrusion cooking. Soy foods are
typically heat treated because soy fiber is insoluble; with
extrusion it becomes soluble. The final product looks much
like a cheese puff snack.
713. Duville, Kris. 1992. Re: Work with soyfoods at
Productos Alimenticios Soyavyn in El Salvador. Letter to
William Shurtleff at Soyfoods Center, April 22. 3 p. Typed,
with signature on letterhead. [Eng]
• Summary: Kris graduated in 1988 as an agricultural
Engineer at the Catholic University (KU) of Leuven,
Belgium. A scholarship took him to Silsoe, England where he
studied for an MSc in tropical crop storage and processing.
He was then given a 3-year volunteer contract with a Belgian
non-governmental aid organization named ACT to help
start a small enterprise for PNS, the Programa de Nutricion
y Soya, in El Salvador. PNS is a Salvadorean foundation
whose objective is to promote the use of soybeans and
soyfoods in the diet of the people of El Salvador. PNS started
7 years ago with courses on the cultivation and processing
of soya on the village and home levels. A considerable part
of the population has attended the talks and demonstrations,
and many cooperative and individual farmers have started
growing soybeans for consumption by their families, selling
the surplus to PNS, which founded small distribution and
processing centers. As soybean production and the demand
for soyfoods grew, ACT decided to set up a small processing
plant, named Productos Alimenticios Soyavyn, which went
into operation about 2 years ago. The period of financial
support has now ended, so the company is working hard to
make ends meet. The future looks promising. The company’s
fresh products are flavored soymilk, soy cheese [a fresh
cheese analog; queso de soya–perhaps tofu] and soy cream,
and meat substitutes. Dry products include roasted soy flour,
which serves as the base of several flour-type products.

Kris’ contract ends in September 1992 but he may continue
working in El Salvador. The company is planning new
projects for the production of soymilk and for toasted and
extruded soy products; it is requesting financial support from
the Belgian and European government, with hopes of starting
next year. They also want to organize a seminar on soy
processing and consumption for the many interested people
in El Salvador. Also the government has shown interest
in soyfoods for their health and nutrition programs. Note:
This letter is also signed by Nelson Vasquez, Soyavyn plant
manager.
Chris encloses a 4-page typed, undated proposal on ACT
letterhead titled “Improving the food situation in El Salvador
by the processing, promotion and marketing of soybeans
in accessible commercial products in Santa Ana and San
Miguel–El Salvador. Contents: Summary of the project.
NGO data sheet. Information on the action. The proposal was
submitted to: Commission of the European Communities,
200 Wetstraat, 1049 Brussels, Belgium.
Follow-up letter from Kris Duville. 1992. Oct. 9. He
is now in Santa Ana. “We are going to start a new soyplant
for soymeals, cereal-soy blends, and other dry products. It
looks like it will be a nice project, again working with PNS.”
Address: Productos Alimenticios Soyavyn, Planta Soyavyn,
2a Calle Poniente No. 2-4, Lourdes, Colón, Depto. La
Libertad, El Salvador. Phone: 51-0705 or 23-3554.
714. Times of India (The) (Bombay). 1992. Corporate news:
Dr M. Soy Food. May 11. p. 15.
• Summary: Dr. M. Soy & General Food presently
manufacture extruded soya food and metal cans at Noida,
plans to establish a new 50 tonnes (metric tons) per day
vegetable oil refinery at Ghaziabad, Uttar Pradesh. “The cost
of expansion and the new refinery is estimated at Rs. 3.25
crores” [1 crore = 10 million].
715. Duville, Kris. 1992. Re: Starting new soyfoods plant in
El Salvador. Letter to William Shurtleff at Soyfoods Center,
Oct. 9. 1 p. Typed, with signature on letterhead. [Eng]
• Summary: “I have been out of the country for about two
months, on holidays with my family and friends in Belgium.
Back here we are going to start a new soyplant for soymeals,
CSB’s [cereal soy blends] and other dry products. It looks
like it will be a nice project (again with the foundation
PNS).”
For the next few months Chris will be working on
planning the plant, and looking at roasting and extrusion
equipment. Address: Productos Alimenticios Soyavyn, Planta
Soyavyn, 2a Calle Poniente No. 2-4, Lourdes, Colón, Depto.
La Libertad, El Salvador. Phone: 51-0705 or 23-3554.
716. INTSOY Newsletter (Urbana, Illinois). 1992. Processing
course highlights opportunities for entrepreneurs. No. 44. p.
1-2. Dec.
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• Summary: “A total of 15 people from 11 countries
attended the recent INTSOY-sponsored processing short
course... Major topics were extrusion technology, soy
beverage processing, mechanical oil pressing, and soybean
protein technology.” For the first time, the majority of
the participants were from private businesses. “All the
participants had experience in established businesses,
universities, or government soybean programs.” They came
from the following countries: Venezuela, USA, South Africa
(3), Cameroon, Zimbabwe, Kenya, Uganda, Mozambique,
Egypt, Sri Lanka (2), China (2). Address: Univ. of Illinois,
Urbana-Champaign, 113 Mumford Hall, 1301 W. Gregory
Dr., Urbana, Illinois 61801.
717. INTSOY Newsletter (Urbana, Illinois). 1992. INTSOYTriple F partnership unveils model soybean processing
facility. No. 44. p. 4. Dec.
• Summary: “In a unique public-private partnership,
INTSOY and Triple F of Des Moines, Iowa, recently
unveiled a model extrusion-screw press facility that produces
high-quality soybean meal and oil. This commercial plant is
located in the small town of Congerville, Illinois–about 50
miles from the University of Illinois campus. The opening
of the facility culminates more than a decade of research
and development activities and will serve as a functioning
model for developing countries interested in expanding the
use of soy foods and feed. The process is ideally suited for
countries where millions of dollars are not available for
building soy processing plant...
“The new system centers on an INSTA PRO Model
2500 extruder...
“About 150 local farmers have been trading soybeans
for meal at the facility for about a year, while INTSOY and
Triple F studied the process. The current operation processes
about 400 metric tons of locally grown soybeans a month. A
single extrusion-screw press unit can process 680 kilograms
of soybeans per hour, yielding about 600 kilograms of
protein-rich meal and 70 kilograms of oil. The press cake or
meal contains about 44 percent protein and 8 percent oil...
“In many developing countries, the system can be easily
used to produce soy flour for human consumption. Extensive
tests by INTSOY scientists have confirmed that 15 percent
or more soy flour can be added to local staples such as baked
products without affecting the flavor and texture...
“Commercial extrusion-screw press facilities are also
operating in Zambia, Vietnam, Sri Lanka, and Zimbabwe.
Another model demonstration plant is set for construction in
Egypt.”
718. Zuilichem, D.J. van. 1992. Extrusion cooking: craft
or science? Thesis: Proefschrift Landbouwuniversiteit
Wageningen. *
• Summary: From the author: “It is not longer ago than the
seventies when a food extruder was described as a piece of

equipment, consisting of a barrel and one or two screws.
“The function of the extruder was believed to receive an
agricultural product, to transport it from a feed section to a
screw metering section over a compression section.
“With the help of shear energy, exerted by the rotating
screw, and additional heating by the barrel, the food material
is heated to its melting point or plasticating-point.
“In this changed rheological status the food is conveyed
under high pressure through a die or a series of dies and
the product expands to its final shape. It is obvious that this
more or less phenomenological definition is simple and not
complete, since some important properties of the extruder as
a food and feed unit operation are not yet mentioned.
“In the first place one should recognize the cooking
extruder to belong to the family of HTST (High Temperature
Short Time) equipment, with a capability to perform cooking
tasks under high pressure (van Zuilichem et al. 1975; van
Zuilichem et al. 1976).
“This aspect may be explained for vulnerable food
and feed as an advantageous process since small time span
exposures to high temperatures will restrict unwanted
denaturation effects on e.g. proteins, amino acids, vitamins,
starches and enzymes.
“However, one should realize that now physical
technological aspects like heat transfer, mass transfer,
momentum transfer, residence time and residence time
distribution have a strong impact on the food and feed
properties during extrusion cooking and can drastically
influence the final product quality. secondly we should
realize that a cooking extruder is a process reactor (van
Zuilichem et al. 1979; Janssen et al. 1980), in which the
designer has created the prerequisites in the presence of
a certain screw lay-out, the use of mixing elements, the
clearances in the gaps, the installed motor power and barrel
heating and cooking capacity, to control a food and feed
reaction.
“This can be a reason ‘in itself’, when only mass is
transferred in wanted and unwanted reaction products due
to heating, e.g. the denaturation of proteins under presence
of water and the rupture of starches, both affected by the
combined effects of heat and shear.
“The reaction can also be provoked by the presence of a
distinct biochemical or chemical component like an enzyme
or a pH controlling agent.
“When we consider the cooking extruder to be more
than was mentioned originally, a thorough investigation of
the different physical technological aspects is more than
desirable.
“This is the motive for the set up of the chapters 1 to 7
and the objective for this study.
“In cooking extrusion, it is obvious that the study
concerns the residence time behaviour, which is done in
the chapters 2 and 3 for single and twin screw extruder
equipment.
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“The transfer of heat and mass during extrusion-cooking
is reported in the chapters 4 and 5.
“The effect of equipment design on reactor performance
has always been very strong.
“As an example of the outcome of a certain important
design feature on the degree of fill in a twin-screw extruder
and the resulting unavoidable residence time distribution
effects is reported in chapter 6.
“Finally the capability of an extruder to replace partly
a conventional bioreactor, is discussed in chapter 7, in
which a process is developed for starch disclosure in a
cooking extruder, followed by a saccharification process in
a conventional piece of equipment, leading to a calculable
process with unique features in bioconversion.
“The above mentioned aspects are explained further in
the paragraphs 1.2 to 1.7.”
719. Berk, Zeki. 1992. Technology of production of edible
flours and protein products from soybeans. FAO Agricultural
Services Bulletin No. 97. 178 p. [173 ref]
• Summary: Contents: Foreword. 1. The soybean:
Background, production, marketing, agricultural
characteristics, physical characteristics and morphology
of the soybean, chemical composition (moisture, proteins,
lipids, carbohydrates, minerals). 2. Utilization of soybeans:
Utilization options for soybeans, whole bean utilization,
the oil mill route (utilization of the oil fraction, utilization
of the meal fraction). 3. Oil-mill operations: The expeller
(operation principles, advantages and disadvantages of
the expeller process, equipment), the solvent extraction
process (operation principles, receiving and storage of
soybeans, preparation for extraction, solvent extraction, postextraction operations). 4. Edible soybean flours and grits:
Introduction, definitions, composition and quality parameters
(definition and classification of edible soy flours and grits,
composition, quality standards), full fat soy flour and grits
(production processes, utilization), defatted soy flours and
grits (production processes, utilization). 5. Soybean protein
concentrates (SPC): Introduction, definition, composition,
types, production processes (the aqueous alcohol wash
process, the acid-wash process, heat denaturation/water
extraction process), utilization (basic considerations,
use in bakery products, meat products, other uses). 6.
Isolated soybean protein (ISP): Introduction, definition,
composition, types, production processes (conventional
process, problems in conventional processing, alternative
processes), utilization (meat products, seafood products,
cereal products, dairy-type products, infant formulas, other
uses). 7. Textured soy protein products: Introduction, spunfibre based texturization, extrusion texturization, steam
texturization, utilization (meat extenders, meat analogs, other
applications). 8. Soymilk and related products: Introduction,
composition and classification, production processes (the
traditional process, the Soya Technology System (STS)

Process, the INTSOY (Illinois) process, the Buhler Process
for soy micro-powder), soymilk related products. 9. Tofu,
tempeh, soysauce and miso: Introduction, soy sauce,
miso, tempeh, tofu (Introduction, regular and silken tofu,
kori-tofu, deep-fried tofu, fermented tofu). Appendixes:
I. Standards and specifications. II. Organizations and
government agencies. III. Manufacturers and suppliers of
soybean processing plants and equipment. IV. Sample budget
quotations for complete soy processing or soybean related
food manufacturing plants. Address: Technion–Israel Inst. of
Technology, Haifa, Israel.
720. Hayakawa, Isao. ed. 1992. Food processing by
ultra high pressure and twin-screw extrusion. Lancaster,
Pennsylvania, and Basel, Switzerland: Technomic Publishing
Co. xii + 153 p. Illust. Index. 23 cm. *
• Summary: Contains 13 chapters by Japanese authors on
current processing techniques using extrusion cooking (10
chapters) and ultra high pressure technology (3 chapters).
Soybeans are discussed extensively. Address: Assoc. Prof. of
Food Science and Technology, Kyushu Univ., Japan.
721. Roller, Ron. 1993. Low-fat soymilk (Interview).
SoyaScan Notes. Jan. 6. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Two companies in the USA are making or
selling a low-fat spray-dried soymilk: Clofine (Linwood,
New Jersey), and Minnesota Waxy (Hope, Minnesota).
They run whole soybeans through an extruder to press out
the oil, dry and grind the cake, reconstitute the meal with
water, make soymilk, then spray dry it. Ron has found that
the flavor of these products is not very good, but that could
be a result of their being spray dried. Address: President,
American Soy Products, 1474 N. Woodland Dr., Saline,
Michigan 48176. Phone: 313-429-2310.
722. Sanderson, J. Brian. 1993. The history of soybeans on
Prince Edward Island, Canada (Interview). SoyaScan Notes.
Feb. 25. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Brian is sure that soybeans were tested
on Prince Edward Island (PEI) as a forage crop at the
Agriculture Canada Research Station in 1934. This
information is in the Charlottetown Research Station
Progress Report 1932-1936 inclusive (which he will send)
but the first year of testing is not clearly stated. However
knowing the way that Agriculture Canada often worked,
sending seed for testing to various stations at the same time,
they may have been tested on PEI a year or two earlier, as
they were at Lennoxville, Quebec (1933) and Fredericton,
New Brunswick (1933).
In the summer of 1974, Brian reintroduced soybeans to
PEI using some numbered varieties developed by Dr. Harvey
Voldeng’s breeding program. No soybeans had been grown
on PEI for many years before that time.
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During the last few years, soybean acreage on PEI
has increased substantially because of new short-season
varieties which came out of the Voldeng breeding program.
Brian ran the program until the end of the season in 1978,
then he went back to the University. In 1979 Dr. George
Jones took over Brian’s work with soybean breeding and
development on PEI. At that time, as Brian recalls, there
was no commercial soybean acreage on PEI; they were
still in the testing phase with one extremely early variety
available to them–Maple Presto. That was the variety that
really started soybeans on PEI. Maple Presto is no longer
being used because it was found to be too early for PEI! In
about 1982-83 soybeans were first grown commercially on
PEI. In 1991 approximately 6,000 acres of soybeans were
grown on PEI, and in 1992 an estimated 9,000 acres were
grown; this acreage is steadily increasing. The soybeans
are grown mainly for their seeds which are used in hog and
dairy rations on farms. In the early days, whole (full-fat)
soybeans which had not been heat treated were fed to dairy
cattle (ruminants). The unheated soybeans were first ground
in a mill (the type used for cereal grains) then fed fairly soon
to the cattle before the oil could go rancid. Then extrusion
cookers started to be used in about 1988-89; this made it
possible to feed soybeans to hogs and chickens.
Dr. George Jones is a native islander and thus might
know some of the early history. He has been a teacher for
about 40 years; he started off specializing in corn but in later
years he has been into soybeans. He is probably a wealth of
information on both PEI and Ontario. Two other key men
in Ontario are Wally Beversdorf in Guelph and Dr. Voldeng
of Agriculture Canada in Ottawa. Address: P.Ag., Biologist,
Potato Management, Agriculture Canada, Charlottetown
Research Station, P.O. Box 1210, Charlottetown, PE C1A
7M8, Canada. Phone: 902-566-6842.
723. Product Name: Organic Textured Soy Flour [Chunks,
Pieces, or Bits].
Manufacturer’s Name: Great Lakes Organics. Renamed
Organic Processing Corporation.
Manufacturer’s Address: 1430 Clifton Rd., Xenia, OH
45835. Phone: 1-800-647-2326.
Date of Introduction: 1993 February.
Ingredients: Organically grown soybeans.
Wt/Vol., Packaging, Price: 25 lb bags.
New Product–Documentation: Talk with Stuart Sapadin
of Atlanta, Georgia. 1992. Sept. 18. This company (whose
ad he saw in Vegetarian Times) makes a TVP-like product
from expeller pressed, organically grown soybeans. No
solvents are used in the extraction process. Note: This is the
same phone number as that owned by Bill Bolduc of Organic
Processing Corp., 1430 Clifton Rd., Xenia, OH 45385.
Talk with Jim Leuba who grows soybeans organically
near Dayton, Ohio. 1993. Feb. 12. He sells some of his
soybeans to Bill Bolduc for his organic TVP–which is on

the market. Bolduc also brokers some of Jim’s organic
soybeans to ADM; they are used to make tofu in England by
a company owned by ADM.
Talk with Bill Bolduc, president of Organic Processing
Corporation, 305 N. Walnut St., Yellow Springs, Ohio
45387. 1993. Aug. 16. Bill just returned from visiting with
his cousin David Bolduc, who owns a bookstore in Boulder,
Colorado. Bill’s business is going well. Originally he
wanted to call his product “Organic TVP” but ADM (which
owns the TVP trademark) would not agree to let him use
or license this term. So he has decided to call his product
Organic Textured Soy Flour. The term “hexane free” appears
on the label. Bill thinks (and Soyfoods Center agrees) that
this is the first commercial organic textured soy flour made
without hexane solvent processing. Another company makes
the product for him; the first production run was on 15
Jan. 1993, yielding 20,000 pounds. At his warehouse, his
company does the screening into 3 sizes: chunks (the biggest,
thumb-nail size), pieces (the size of a kernel of corn), and
bits (the smallest, granules). He will be sharing a booth with
several other Midwest natural foods at the NFM show on the
East Coast this fall. The product is on the market and interest
in the product has been outstanding. He has not been able to
produce enough to supply some of the larger accounts that
want to handle the product. But he expects to be able to have
sufficient capacity in September/October. He is waiting for a
twin-screw extrusion cooker right now. Most of the product
is sold retail. Stow Mills (in Chesterfield, New Hampshire)
is the product’s largest distributor. They sell it in bulk to
natural- and health food stores in the northeast. Some is also
sold wholesale to Little Bear / Westbrae, which uses it in
their new burritos-brand Vegetarian Chili; they label it as
Textured Organic Soy Flour.
724. Katzen, Sol. 1993. History of Shefa Protein Industries,
Ltd. Part I. Early work with soya in Israel, and Arizona
1961-1968 (Interview). SoyaScan Notes. March 14 and 18.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dr. Katzen was born in the United States, in
Pennsylvania, in 1925. He went to Arkansas State Teacher’s
College for about 2 years, then he earned a BSc degree in
agriculture from the University of Missouri in 1950. Then
did work related to agriculture (but not to food processing)
at various places around the world–including Israel. He first
went to Israel in 1948. He returned in 1961 as a consultant to
the Central Feedmills Corporation (which was owned by the
kibbutzim and moshavim to create centralized feedmills). He
helped to established the mills and a central laboratory to do
the feed formulation and research, working until about 1966.
During this time Israel was importing a lot of soybean meal
for use in animal feeds and soy oil for food use. Sol first met
Daniel Chajuss of Hayes Ashdod Ltd. in about 1964 or 1965
when Daniel had a by-product of his soy protein concentrate,
a molasses. Sol worked to incorporate that molasses into his
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feed formulas.
From 1966-67 Sol was at the University of Arizona
(in Tucson), where he earned an MSc degree in animal
nutrition. He continued on at the Univ. of Arizona to earn a
PhD degree in 1970. Working in the fields of biochemistry
and microbiology, he wrote his thesis on the interrelationship
of mycoplasma (parasitic microorganisms) and the herpes
simplex virus. He continued working for the feedmills during
this period.
Sol had an elder brother named Sid, who had been a
partner in a trucking business in Springdale, Arkansas. He
left the business due to health problems and moved with
his family to Tucson, where Sol’s family lived. Sid started
a mineral business and was doing quite well. While Sol
was working for his PhD degree, he became increasingly
interested in soybeans and their nutritional benefits. He
suggested to Sid that they both start a company in Tucson
making foods from soy protein–with the idea that if the
company was successful they would later establish it in
Israel. Their main interest was in moving to Israel and
having a business that would support them there. So together
(and with several other investors) they opened a little fast
food restaurant in Tucson named Shefa Fry. They hired a
professional short-order cook, and served both take-out and
sit-down customers. The centerpiece of the menu (which
contained no meat products) was an innovative variety of
structured meat-like soy protein foods, in different shapes
and flavors, prepared like deep-fried breaded cutlets in
entrees, sandwiches, etc. They got quite a bit of coverage
in Tucson newspapers (Arizona Daily Star and/or Arizona
Citizen). The basic idea of the restaurant was to test the
acceptability, versatility, and marketability of this soy
protein product to a broad public. They hoped that it would
expand into a successful nationwide franchise–though it
never did. The restaurant was quite a thriving business for a
time, though it was not in a very good location and it lacked
professional management (Sol and Sid tried to stop in daily).
Sol and Sid developed and manufactured the structured
soy protein foods for this restaurant from defatted soy flour
at the Wenger R&D extrusion facility in Kansas. They did
further experimentation with the products they made at
Wenger. Note: In a follow-up letter dated 2 May 1993 Sol
said: “I don’t think there was an official company in Arizona,
but if there were, it probably started in 1967.”
In 1968 they purchased two Wenger extruders (a small
but versatile X-25 and a larger X-200); Sid took them to
Israel. Continued. Address: PhD, 62 Hanassi St., Herzliya
Pituach, Israel; 1507 E. Prospect Lane, Tucson, Arizona
85719. Phone: 52-586369.
725. Katzen, Sol. 1993. History of Shefa Protein Industries,
Ltd. Part II. In Israel 1968-1975 (Interview). SoyaScan
Notes. March 14 and 18. Conducted by William Shurtleff of
Soyfoods Center.

• Summary: In 1968 Sid and Sol Katzen incorporated a
company named Shefa Protein Industries Ltd. in Arad, Israel.
They had equal ownership. They chose to locate in Arad
(located 30 km southeast of Beersheba, near the top of a
mountain overlooking the Dead Sea) because they liked the
climate (which resembled that of Arizona), it was a nice town
with a congenial atmosphere, and it was in a “development
area,” where the government would give support to new
industries through tax breaks and low-cost loans. They
started in building of approximately 6,000 square feet. Sid
ran the company for the first 2 years, then Sol joined him in
1970 after earning his PhD degree. Sid was in charge of the
business and finances, and Sol was in charge of the plant and
food processing.
Shefa’s first product was SVP (Structured Vegetable
Protein, plain chunks of extruded defatted soy flour), which
went on the market in early 1969. Later in 1969 the company
introduced a dry, soy-based Vegetarian Schnitzel. When
Shefa started, Sol would take his products (with oil, eggs,
etc.) to their friends houses and offer to prepare foods fresh
in the kitchens. Soon friends were buying the dry Schnitzel
in boxes of 10 kg each for home use. Next, in 1970, came a
line of breakfast cereals called “Krunch” (Crunch) in English
or Hebrew. At this point, Shefa moved into a much larger
building (at least 4 times as large as their original building)
in Arad. At some point this location was given the address 12
Htaasya St., P.O. Box 39, Arad 80700, Israel. The company’s
next two products (and their first frozen product, and first
in the new building) were a frozen Vegetarian Hamburger
and frozen Vegetarian Schnitzel, launched in about 1971.
They set up a food-processing line in their plant. They
bought fresh yeast, which they hydrolyzed. They then used
this yeast hydrolyzate in these two frozen soy products. The
yeast not only gave the products a meatlike flavor, but (more
important) the enzymes in the yeast reduced or eliminated
the flatulence-causing sugars in soy–probably by breaking
them down into carbon dioxide and water. This was a
discovery of great economic and culinary importance. Sol’s
wife, Avigail (nickname “Gaya”) who was born in Israel,
and her sister were indispensable to the company’s work in
developing tasty formulas and recipes.
The company marketed its innovative products as both
meatless products and meat extenders; consumers could
use them as they liked. However the company never used
any meat in its products meant for human consumption. In
Sweden, the SVP was used mostly by vegetarians, while
in Iran it was used mostly to extend meat; Shefa sent a
technician to Iran from Israel to show several meat-packing
operations how to make hamburger patties extended with
30% of their rehydrated SVP, leading to a significant
reduction in cost.
Another early dry product, launched in about 1972, was
named Eggstra, an egg extender based on whole (full-fat) soy
flour.
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The company’s best-selling product was the SVP,
followed by the dry Schnitzel. Large amounts of both of
these products were exported, and exports were an important
part of Shefa’s total business.
As far as Sol knows, Shefa was the first company in
Israel to make retail soyfood products, although he is sure
there were others experimenting with soy at that time.
Note: Hayes Ashdod Ltd. introduced Haypro (a soy protein
concentrate) in 1963, and 2 types of textured soy protein
concentrates in 1966, but these were not sold to retail
consumers. Sol and Daniel Chajuss (the founder and owner
of Hayes) were friends and not competitors, but they did not
have much social contact. Sol is not aware of any other retail
soyfoods products that were made in Israel during the period
1969-1975. Shefa’s (and a few imported products) were the
only consumer products on the market in Israel during that
time.
At the time Shefa started, “soy had a very negative
image in Israel. If we had known how negative, I think
we would have left the word “soy” out of the name of our
products.” Sol still does not know the cause or source of this
negative image. “The Israeli market is very strange in the
sense that many people will have a negative image of a food
they have never tasted and don’t know anything about.” Just
before Sol sold the company in 1976 he developed a dog
food product. They made the basic part of the expanded dog
pellet in their regular extruder, then they moved it downstairs
into a line where they sprayed a meat-and-fat broth on it. The
chunks would soak up this broth, which gave quite a meaty
taste to the exterior part of each chunk. It was formulated
to satisfy the nutritional requirements of most dogs. The
product (later named Dogli by Telma) first went on the
market shortly after Sol sold the company.
In Feb. 1975 Sid Katzen died. Since Sol did not want
to try to take over his role running the business end of
Shefa, he sold the company to Telma Blue Band (Israel
Edible Products Co.–IEP; Israel’s leading manufacturer of
margarine), which was acquired several years later by Koor
Industries (the industrial branch of the Histadrut–the Israel
Labor Federation). Koor (at one time and maybe still today)
controlled about 25% of all industry in Israel. The labor party
for many years controlled the Israeli government, the labor
union, and was a major player in Israeli industry, so it was
very difficult for anyone who was not in some way affiliated
to get the same advantages as those who were.
After the sale, Sol returned to the USA to teach at the
University of Arizona. Telma/IEP made many of Shefa’s
products taste better by adding things to them (such as
more sweetener) and removing things from them (such as
bran) that Sol would not have added or removed because
he was very oriented toward providing foods with optimal
nutritional value. Telma has greatly expanded the plant in
Arad, but has not moved it.
Sol has heard of Eliahu Navot (who also lived in

Herzeliya, and is considered by many to be the “father of the
soybean in Israel”) but he never met him. Address: PhD, 62
Hanassi St., Herzliya Pituach, Israel; 1507 E. Prospect Lane,
Tucson, Arizona 85719. Phone: 52-586369.
726. High Plains Journal (Dodge City, Kansas). 1993. New
products fit the market. March 22.
• Summary: Researchers at Kansas State University are
looking at new and improved ways to process soybeans and
benefit human health. Two cereal products and a snack food
product will be tested for both consumer appeal and their
ability to lower serum cholesterol.
“The project, ‘Extrusion Technology for Food
Applications on Soybeans,’ is funded by the Kansas Soybean
Commission and the National Soybean Check-off, SPARC,
in the amount of $17,280 for fiscal year 1992 and slated for
completion in June 1993.”
727. Meyer, Edwin W. 1993. Development of the world’s
first food-grade soy protein concentrate, Dr. Sidney Circle,
and textured soy flour (Interview). SoyaScan Notes. April 7.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The first two commercial food-grade soy
protein concentrates were Promax and Promosoy. Promax
was developed by Lou Sair at Griffith Laboratories.
Promosoy was developed mainly by Sidney Circle, first
noncommercially at the Glidden Co., where it was called
Protein 70, since it contained 70% protein on a moisture free
basis, and then commercially at Central Soya. Promax and
Promosoy were made by different processes. Promax was
made by the acidulated water leach process (also called water
leach or aqueous acid leach), whereas Promosoy was made
by the aqueous alcohol leach process (also called aqueous
ethanol leach), which takes out the low molecular weight
materials. The latter process, which is only used for making
concentrates, was developed at the Northern Regional
Research Laboratory by Dr. Allan K. Smith’s group after
Dr. Circle left the group. Today, virtually all concentrates
are still made by one of these two processes. To the best of
Ed’s knowledge, Promax was on the market 6-12 months
before Promosoy. Sid Circle was head of all protein research
at Glidden and at Central Soya during the 1950s. Promosoy
was introduced on a small commercial basis in about 196061; it was first made at a large pilot plant on Laramie Avenue
in Chicago, then by 1962-63 at a real food plant at Gibson
City, Illinois.
Glidden’s uncommercialized concentrate was always
called either Protein-70 or Pro-70. That name may have also
been used by Circle at Central Soya until shortly before it
was commercialized as Promosoy. Circle was at Central
Soya at the time the product was commercialized. At the
time, Ed was director of Research at Central Soya and Circle
was Assistant Director of Research in charge of all research
on proteins.
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Circle left Central Soya in 1967 to go to Anderson
Clayton Foods in Richardson, Texas, where he was Director
of Protein Research from 1967-75. Anderson Clayton
recruited Dr. Circle with a very attractive offer because they
wanted to get into the soy protein business; they wanted a
casein replacer to make imitation cheese, but the latter never
worked out largely because they could never figure out how
to make soy protein melt. Kraft tried to do the same thing. In
1972 Dr. Ralph Sand went to work at Anderson Clayton on
the same imitation cheese project.
But there was another reason Circle left Central Soya.
Ed had hired a very brilliant and rather independent young
protein chemist, Nicholas Catsimpoolas. “If you knew
Sidney, you had to be with him for a while to love him. He
was a guy who would take your report and dot the i’s, cross
the t’s, and that kind of stuff. He and Nicholas did not get
along too well.” So Circle (who is no longer living) left of
his own volition.
Concerning textured soy protein concentrate: William
Atkinson at ADM had developed a good process for
texturing soy flour, so Central Soya decided to try texturing
their soy protein concentrate, Promosoy. This research was
done under Ed’s direction because in 1968, Central Soya
changed the laboratory over to corporate research and Ed
became director of protein research; prior to that he had
been director of all research reporting to a vice president
of the Chemurgy Division. L.D. Williams now became
director of all research, and he reported to Dr. Windsor
W. Cravens, a vice president. Promosoy was successfully
texturized using a Wenger extrusion cooker and the resulting
product, Response, was launched in 1975. Response went
on to become one of Central Soya’s two most important soy
protein products–the other being textured soy flour. Ed does
not feel that textured soy flour will gradually loose ground
to and be replaced by textured soy protein concentrates–
because of economic factors. The main market for textured
soy flour now is as an extender for ground beef; it is also
used in chicken products and pizza toppings. It is most
widely used in places where you have to eat what you are
served–such as school lunch programs and the military. It is
not used in retail products.
ADM also makes a textured soy protein concentrate
named Arcon T. It is used in their veggie burgers, which Ed
has seen promoted on TV.
Ed talked with Walter Wolf recently and he verified
that Danny Chajuss was at the NRRL in Peoria, working in
Allen Smith’s group on soy protein concentrates, for about
3-4 months. Address: 1701 N. Sayre Ave., Chicago, Illinois
60635. Phone: 312-637-0936.
728. Meyer, Edwin W. 1993. Historical notes on textured soy
flour (Interview). SoyaScan Notes. May 10. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The Glidden Co. sold a textured soybean meal

mainly to John Morrell & Co. for use in pet (especially dog)
foods–but also to some other dog food companies. Morrell
was a big meat processing firm with headquarters in Chicago
and a big plant in Ottumwa, Iowa. At that time all dog food
was canned (no dry or semi-moist) and this textured soy flour
kept a certain amount of its integrity during retorting–so the
dog-food people liked it.
The solvent defatted soybean meal was run through an
expeller (also called a screw press) to give it texture, then the
resulting cake was broken up into bits or grits. No die was
used. Glidden’s early texturizing process, dating from the
late 1930s, was covered by a 1939 patent issued to Arthur
Levinson and James Dickinson. These two inventors never
got much credit for their invention (in part because they
unfortunately did not use the term “texturize”) and it played
no role in the subsequent technology based on extrusion. If
Levinson and Dickinson had used the key term “texturize,”
their patent would have been “prior art” making it more
difficult for people to subsequently be issued patents on
extruded materials or texturizing. An expeller, which was
designed to press the oil from oilseeds, is less well suited
to texturization than an extruder–which has no openings
along the barrel and which gives more sheer working and
alignment of the protein to create that meatlike texture.
Many people think (incorrectly) that William Atkinson
was the original inventor of textured soy flour, but the
Atkinson patent (issued Jan. 1970; No. 3,488,770) does not
dominate the industry–even though Atkinson’s patent was a
very early, creative, and important one, and ADM did a very
good job getting TVP on the market early. Ed is quite sure
that Atkinson developed his patent independently and with
no knowledge of Flier’s work. However the dominant U.S.
patent now is the one issued to Flier (pronounced FLEER) of
Ralston Purina Co. on 24 Feb. 1976 (No. 3,940,495). There
was a long time between application date and issuance date
for the Flier patent. The Flier patent expires in 1993.
Part of the following is based on Ed’s first-hand
knowledge and part on second-hand knowledge (hearsay).
After the Flier patent was issued, Ralston Purina filed a
lawsuit against ADM in a federal court in southern Illinois.
Swift (who was also extruding soy flour) may have been
included in the suit. Sometime after the filing of the suit,
Ralston Purina and ADM settled out of court. Ed thinks
that as part of the settlement, they cross-licensed each other
(so that each could use the best parts of the other’s patent).
After the ADM settlement, Ralston Purina went after all
others in the industry who were extruding to take licenses.
If they didn’t take a license, Ralston could charge them with
infringement, and the cost of the infringement can be very
high. So Cargill and A.E. Staley each took a license. Then
Ralston Purina sued Far-Mar-Co. Wenger supported FarMar-Co because Wenger felt that patent would curtail the
sale of their machinery. Ed was subpoenaed by Far-Mar-Co
to give testimony under oath. Far-Mar-Co people learned,
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via Wenger, that there was a man in Decatur, Indiana, who
was using a Sprout-Waldron extruder in the early 1960s to
produce mixed, extruded feeds. Ed and his coworkers (Steve
Frank and Bud Campbell) examined that extruded material
in their lab at Central Soya. After some time that case was
decided in court and Far-Mar-Co lost it [in mid-1984].
Then Ralston Purina went after Central Soya–which
had its own patent issued to Gabor Pusski in 1976. Ed
Armstrong, an internal attorney, suggested that Ed Meyer
and Art Konwinski (Central Soya’s extrusion man), take a
very close look at the process by gathering detailed data.
Based on that the attorneys concluded that Central Soya
was infringing on Ralston Purina’s patent. So Joe Gillespe,
a vice president at Central Soya, made a deal with Ralston,
that Central would sell Ralston several feed operations they
had in Brazil at a very attractive price, plus several patents
on industrial proteins. In exchange, Central Soya got a nonexclusive royalty-free license in perpetuity.
Ed has long wondered why the patent examiner didn’t
cite an “interference,” which applies when two inventors
make claims that overlap or are on the same subject. Then
the patent office must conduct an investigation to see who
has priority. This story does not appear in the history books
and Ed is not sure that it should be.
“Over the years I have learned to be very skeptical of
what I read because so much is said in an advertising mode
rather than in a definitive or factual mode.” People say that
their products are used in various applications when they
are not–which is wishful thinking in the hope that new
customers will try the product. Address: 1701 N. Sayre Ave.,
Chicago, Illinois 60635. Phone: 312-637-0936.
729. International Agriculture Update (Univ. of Illinois).
1993. Commercialization project begins in Egypt. 7(1):1.
• Summary: Improving diets in Egypt with soy-enriched
foods is a long-term goal of INTSOY. “The two-year,
$1.2 million project is funded by the Egyptian National
Agriculture Research Project through the U.S. Agency for
International Development in Cairo.
“INTSOY is helping establish a model commercial
soybean processing pilot plant at the Egyptian Food
Technology Research Institute (FTRI). The plant uses lowcost extrusion and mechanical expelling technology to
produce high-quality edible oil and high-protein, low-fat
meal. INTSOY and FTRI scientists will use the installation
to help Egyptian entrepreneurs develop private operations.
‘The plant will allow Egyptian businessmen to see and
learn,’ explains Dr. Karl Weingartner, INTSOY food
scientist. INTSOY will follow installation with seminars and
workshops for plant managers.
“The Egyptian diet depends on an unleavened bread
for almost 70 percent of its daily protein and calories.
Integrating high-protein soy flour into traditional Egyptian
foods could provide products with high nutritional value

especially beneficial to low-income groups...
“Egypt’s 56 million people are supported by only 6
million cultivated acres along the Nile River. Egyptian
farmers grow soybeans, but because they currently produce
only about 25 percent of their needs, imports will grow
because there’s little room for expansion. ‘We envision
increased consumption of soybeans as human food and
increased importing of U.S. soybeans to meet those needs,’
Weingartner says.”
A photo shows Ahmed M. Khorshed (director, FTRI,
Giza, Egypt), W.R. Gomes (dean, College of Agriculture,
UIUC), and Karl Weingartner, INTSOY scientist.
730. International Agriculture Update (Univ. of Illinois).
1993. Public-private partnership paying off. 7(1):2-3.
• Summary: “The small central Illinois community of
Congerville has become the demonstration site for new
technology that is being introduced in equally small towns
and villages around the world. The product of a joint venture
between the University of Illinois International Soybean
Program (INTSOY) and Triple F, Inc. of Des Moines, Iowa,
the facility turns raw soybeans into low-fat soy meal and soy
oil.”
731. Vorih, Susan W. 1993. Re: History of Ralston Purina’s
and Protein Technologies International’s work with industrial
soy proteins. Letter to William Shurtleff at Soyfoods Center,
June 17 and July 9–in reply to inquiry. 3 p. + 1 p. Typed,
with signature on letterhead.
• Summary: “Ralston Purina became involved with isolated
soy proteins through the acquisition of four soybean
processing plants from Procter & Gamble (Buckeye
Division) in 1958. One P&G plant, located in Louisville,
Kentucky, had an industrial soy protein isolate operation
built [in about 1946-47] to produce product for their ‘Spic
and Span’ house cleaner. This was not economical for P&G
and conversion was made [starting in about 1953] to produce
industrial isolated soy proteins for the paper coating industry.
This conversion was taking place at the time of the Ralston
Purina acquisition, which was finalized on December 10,
1958. At this time, Ralston Purina only had an interest in
expanding its soybean solvent extraction processing capacity,
but the idle isolate manufacturing facility just acquired
became of interest.
“There was no link in this acquisition with Mr. E.F.
‘Soybean’ Johnson of Soy Products Corp. in Louisville.
Johnson, a former Ralston Purina employee, joined Soy
Products Corp. in mid-1947.
“Ralston Purina decided to modify the Louisville
isolate process for paper coating products; the plant began
production on June 13, 1959. A series of hydrolyzed and
non-hydrolyzed products under the ProCote brand name
(first used commercially in June 1959) was produced and
sold successfully to the paper coating industry. Under Protein
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Technologies International management the facilities have
been modified and expanded to become the world’s leading
producer of Industrial Polymer Isolated Soy Protein products
today.
Ralston Purina began research on food-grade isolates
starting in late 1959 under the direction of Mr. Bill Brew
in St. Louis. Many consultants were paid for information.
Pilot plant work was also performed in St. Louis prior to
first contacts with Mr. Bob Boyer. Mr. Boyer was a spun
protein specialist for products made from the Ralston-Purina
developed liquid curd process. Other spray-dried products
were developed from curd by the company.
Ralston Purina began more active involvement with
food-grade isolated soy proteins in 1960 when the company
started food-grade isolated soy protein research and pilot
plant work at its headquarters in St. Louis, Missouri. A
semi-works plant to produce edible soy proteins was erected
in 1961 at Louisville, and both spray-dried and spun fiber
proteins began to be produced and sold in October 1962.
The spray-dried edible isolates, brand-named Edi-Pro A and
Edi-Pro N, were sold to food processors. Mr. Bob Boyer
[who began working as a full-time consultant on soy protein
for Ralston Purina in early 1960 and joined the company
as technical director of protein products sales, working
under Donald B. Walker, vice president in charge of Ralston
Purina’s soybean division] was instrumental in directing soy
protein spun fibers and sales.
Mr. Frank Calvert was hired in September 1963 to
head up Ralston Purina’s R&D work on food-grade isolated
soy protein in St. Louis. Calvert received a BS degree in
chemistry from the Edison Institute of Technology while
working at the Ford Motor Co. in Dearborn, Michigan.
In 1965 Calvert was named director of soybean research,
and in 1967 director of research of the Protein Division. In
1969 Calvert was promoted to director of research, New
Venture Management, and finally in 1971 vice president
and research director, New Venture Management. During
these years, Calvert developed new soy protein isolation
processes, 70 percent soy protein concentrate products, and
modified soy protein coating compositions for industrial
use. Calvert is considered a visionary in soy protein research
and the accomplishments of his career were honored when
the Protein Technologies International plant at Memphis
was dedicated to him in 1973 in recognition of his years of
service and dedication to protein technology.”
Ralston Purina first made and sold Supro 610 in Oct.
1966. Spun soy protein fiber production was discontinued in
1967. The special equipment was dismantled and parts were
sold off for scrap metal. Production of other food-grade soy
proteins, such as extruded protein, was started commercially
at St. Louis and Memphis in 1973. Wet textured edible soy
proteins were produced commercially in Memphis and
Osaka, Japan (through a joint venture) in 1975.
“In 1970 the ‘Protein Project’ became part of the

New Ventures Group of Ralston Purina with the Protein
Project headed by Paul H. Hatfield. Included in this early
business development team were Dr. D.H. Waggle, R&D;
Mr. Henry T. James, Director of Engineering, now retired;
and B.P. Schwartz, Manufacturing. This team, working as
a multi-functional and multi-disciplined team, emphasized
process reliability, superior quality and performance
products, combined with a worldwide perspective of market
development.
Ralston Purina “expanded food grade isolate capacity
with new facilities at Memphis, Tennessee, beginning
production on April 10, 1973; Pryor, Oklahoma, beginning
production on December 1, 1976; and Ieper, Belgium,
beginning production on August 21, 1979. This expansion
easily vaulted the company into the position of world leader
in food-grade isolated soy proteins by 1976.”
Note 1. Much of the above information was provided
to Susan and her assistant, Jane Phelps, by Henry James, a
former employee of Ralston Purina working in the area of
soy proteins.
Note 2. On 1 July 1987 Ralston Purina Co. established
Protein Technologies International as a wholly-owned
subsidiary, with 92 researchers. The first official use of the
term “Protein Technologies International” began in March
1987.
Note 3. Concerning the Buckeye Cotton Oil Co. In
Nov. 1943 it had soybean processing mills in Louisville,
Kentucky (large), and Memphis, Tennessee (medium-sized).
By 1948 the company’s plant in Louisville was making soy
flour and soy lecithin. By 1949 (and probably by 1946) the
company had become a subsidiary of Procter & Gamble and
its headquarters were in Ivorydale, Ohio; O.H. Alderks was
involved with soybean processing in Buckeye’s technical
division. Address: Communications Manager, Protein
Technologies International, Checkerboard Square, St. Louis,
Missouri 63164. Phone: (314) 982-1983.
732. Macrae, R.; Robinson, R.; Sadler, M. 1993.
Encyclopaedia of food science, food technology and
nutrition. 8 vols.: Soya milk. London: Academic Press Ltd.
4998 p. See p. 4239-42 (Vol. 6). Illust. Index. 29 cm. [5 ref]
• Summary: The section titled “Soya milk” by A. Samoa has
the following contents: Introduction. Principles of soya milk
production: Traditional methods, defatted soya meal method,
whole bean method, extruder method. With 1 table and 3
figures. Address: Univ. of Reading, Reading, UK.
733. Osho, S.M. 1993. Developed soybean technologies for
small-scale and industrial levels. Nigeria: IDRC Canada /
IITA Soybean Utilization Project, Phase II. 67 p. July. Illust.
25 cm. [7 ref]
• Summary: On front cover and bottom of title page: “For
a National Workshop on Small-Scale and Industrial Level
Processing of Soybeans (27-29 July 1993). Contents: 1.
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Introduction. 2. Chemical composition and nutritive value
of soybeans. 3. A concept for preparation of whole soybeans
for use in human food: Reduce the long cooking time
required to tenderize the beans using a blanch of sodium
bicarbonate or a local tenderizer. Soybean can be processed
into soyflour and soybean paste to facilitate processing.
Elimination of anti-nutritional factors (by use of moist or dry
heat). Ensuring high protein yield at the end of processing.
Taste 4. The use of soybean at household / village level
processing. 5. Processing of soybeans as an income
generating activity: Soybean tofu processing (soywara or
soycheese). Extrusion cooking: IITA concept. Defatted cake
processing and soybean oil extrusion using mechanical
screw press technology: IITA concept. Flow charts: 1. For
making raw soy flour, partially processed soy flour, roasted
soyflour. 2. Four methods for processing soy ogi. 3. Soybean
gari. 4. Soybean iru. 5. Processing of plantain / banana
products. 6. Soy vita / Soyvita processing. 7. Soybean milk
processing (hot extraction, cold extraction, from soy flour).
8. Processing soybean milk and milk residue (okara). 9. Soy
cheese [tofu] from whole soybean. 10. Making soy yogurt.
6. Achievements and impact of soybean utilization. How
to grow soybeans (starting with a small area). Fabricators /
suppliers of soybean processing equipment (32 companies
listed). Fig. 2. Instapro 600 extruder: Configuration for
whole soybean extrusion. Fig. 3. Instapro 600 extruder:
Configuration for corn/soy extrusion. References / suggested
reading.
Note: On the white cover are the logos of IRDC/
IITA Soybean Utilization Project, International Institute of
Tropical Agriculture (IITA) and Libran Trusts Limited.
Figures show: (1) Products derived from soybeans (full
page). (5) Soybean processing by extrusion / expelling.
Tables show: (1) Chemical composition of whole
soybeans. (2) Comparative cost of commodity and protein in
selected food sources in Nigeria 1993 (The most expensive is
milk powder at 556 Naira/kg. The least expensive is soybean
at 167 Naira/kg). (3) Amino acid profile of soybean protein:
Grams of gram Amino acid per 16 grams of nitrogen.
Source: FAO 1985. (4) Specification of time, temperature
and treatment for the complete inactivation of the soybean
trypsin inhibitor at the household level (ranges from 4
minutes for puffing whole soybeans in sand to 30 minutes
for boiling whole soybean at 100ºC.). (7) Yield and quality
of soyoil as affected by processing temperature. (8) Physicochemical characteristics of crude, partially and fully refined
oil. (9) The percentage of farmers / households producing
and utilizing soybeans in IRDC Project Sites (1991 vs.
1992). (10) Some soybean products that are being processed
and marketed by companies in Nigeria (Feb. 1992). Shows
32 commercial products. For each product is given the
company name, location (state), Product, and % soybean
used in the product. Here are the details for each product.
1. Betamarks, Lagos, Soybean flours, 30%.

2. DLOB, Oyo, Soy oil / high protein cake, 100%.
3. Farina, Lagos, Soybeverages, 100%.
4. Kofa Agric. Ventures, Kwara, Soy oil / high protein
cake, 100%.
5. Milkman, Oyo, Soymilk, 100%.
6. Oja Farms, Oyo, Soy oil / high protein cake, 100%,
Casasoy, 30%.
7. Taraku Oil Mills, Benue, Soy oil / high protein flake,
100%.
8. Uncle Segun Food Proc. & Preserv. Co., Oyo, Soy
powder, 100%.
9. Jomartex, Oyo, Soymilk, 100%.
10. Lisabi Foods, Lagos, Soy custard, 30%.
11. Smallette, Sogi, 30%.
12. Funtua Oil Mills, Kaduna, Soy oil / high protein
cake, 100%.
13. Glaxo Nigeria, Lagos, ‘Babeena’ baby food, 30%.
14. Nestle Foods, Lagos, ‘Nutrend’ baby food / ‘Golden
Morn’ breakfast food, 30%.
15. Imo Health Foods, Imo, Soybeverages, 100%.
16. Cadbury Nigeria, Lagos, ‘Das’ candies, 10%.
17. Tuns Oil, Osun, Soy oil / high protein cake extruded
products, 100%.
18. Marrison Ltd., Lagos, Extruded products, 100%.
19. Akiibiti Farms, Ondo, Extruded products, 100%. 20.
Deagbo Industries, Oyo, Soyvita (beverages), 100%.
21. Tella Food Industries, Oyo, Soymilk, 100%.
22. Goodings Health Foods, Lagos, Texturized vegetable
protein (Nutrela), 100%.
23. Niger Dock, Lagos, Soymilk, 100%.
24. Jof Ideal Family Farm, Ondo, Vegetable oil, 100%.
25. Temitope Biscuit Indus. Ltd., Ogun, Soybiscuit,
10%, Baby food, 30%.
26. Orman Industries Comp. Ltd., Oyo, Extruded soy
full-fat defatted soycake, 100%.
27. Al-Bahamas, Lagos, Baba ogi, 30%.
28. Odichie Bakery, Lagos, soybread, 10%.
29. Morgan, Oyo, Soyflour, 100%.
30. Pfizer Nigeria Ltd., Lagos, Livestock feed, 30%.
31. Buckingham Ltd., Lagos, Mama Joy baby food,
30%.
32. Alphatec, Oyo, Soyoil / livestock feed, 100%.
33. Cocoa Industries, Lagos, Chocolate bar, 10%.
Address: 1. Food Technologist and Coordinator, IDRC/IITA
Soybean Utilization Project, International Inst. of Tropical
Agriculture, Oyo Road, PMB 5320, Ibadan, Nigeria.
734. Frame, N.D. ed. 1993. The technology of extrusion
cooking. London, New York, Tokyo, Melbourne, Madres:
Blackie Academic and Professional/Chapman and Hall. 253
p. *
• Summary: This book looks at the latest and potential
applications of twin-screw extrusion in food processing,
and specifically at co-rotating intermeshing screw extruders.
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Seven authors discuss different aspects of the technology.
Contents: 1. Operational characteristics of the co-rotating
twin-screw extruder. 2. Raw materials for extrusion cooking
processes. 3. Breakfast and cereal extrusion technology. 4.
Snack food extrusion. 5. Petfood and fishfood extrusion. 6.
Confection extrusion. 7. Extrusion of brewers’ hops.
735. Bluebook Update (Bar Harbor, Maine). 1994. Study
explores soyfoods in space. 1(1):2. Jan/March.
• Summary: Food and AgroSystems, Inc. (FASI), a food
process engineering firm located in Sunnyvale, California,
spent 2 years researching crops that could be grown in
outer space under zero-gravity conditions. The four best
crops it found were soybeans, sweet potatoes, wheat, and
white potatoes. In July 1993 the company presented a final
draft of its findings to the National Aeronautics and Space
Administration (NASA).
For the soy-related research, FASI contracted with
Soyatech, Inc. of Bar Harbor, Maine, which recommended
the use of extrusion and screw pressing technologies with
modifications to process soy oil, soy flour, and soymilk.
736. Johnston, Patricia K. ed. 1994. Second International
Congress on Vegetarian Nutrition: Proceedings of a
symposium held in Arlington, Virginia, June 28–July 1,
1992. American J. of Clinical Nutrition 59(5S):1099S1262S. Supplement. May.
• Summary: Patricia Johnston is the guest scientific editor,
with assistance from Bert C. Connell, Kenneth I. Burke,
Gary Hopkins, and Joan Flynn. Sponsors: Worthington
Foods, Inc. Wenger Manufacturing Co. Sanitarium Health
Food Co. Rykoff/Sexton, Inc. Kettering Memorial Hospital
Foundation. Loma Linda University. Loma Linda University
Medical Center. Seventh-day Adventist Dietetic Association.
Health Department–Seventh-day Adventist Church. Pacific
Health Education Center. Protein Technologies International.
Quaker Oats.
Most of the 24 papers by various authors are cited
separately. Address: Dep. of Nutrition, Loma Linda Univ.,
Loma Linda, California.
737. INTSOY Newsletter (Urbana, Illinois). 1994. New
collaborative program promotes agribusiness in developing
countries. No. 45. p. 1-2. June.
• Summary: INTSOY recently joined the new Postharvest
Collaborative Agribusiness Support Program (CASP)
sponsored by USAID. The program is designed to reduce
postharvest losses and problems in food and feed grains,
soybeans and other food legumes, fruits, vegetables, and
seeds. For INTSOY a key change is the expansion of its
mandate to include postharvest aspects of food legumes other
than soybeans.
INTSOY is also working on extrusion-aided screw press
technology, developing new techniques for texturization

of full-fat and low-fat soy flour for use as a meat extender,
and developing commercial products from co-extrusion of
soybeans with other food legumes.
“Several projects are already under consideration in
South Africa, Ethiopia, Kenya, Zambia, Nigeria, and El
Salvador. Planning also is underway in Brazil on a longterm project for the transfer of soybean food processing
technologies and the application of soybeans for food uses in
rural communities.
“In the Philippines, the United Nations Food and
Agriculture Organization, has requested support for a
major soybean development project. INTSOY will focus on
postharvest processing and utilization and will work with the
Philippine Council of Agricultural Research to develop an
agribusiness component for the project.”
738. INTSOY Newsletter (Urbana, Illinois). 1994. INTSOY
assists Egypt in establishing model soy foods processing
pilot plant. No. 45. p. 2. June.
• Summary: INTSOY and the Food Technology Research
Institute (FTRI, established in 1991) at the Agricultural
Research Center (ARC) have opened a model processing
pilot plant in Giza, Egypt. FTRI has a staff of about 150
researchers. A photo shows Wilmot Wijeratne of INTSOY
training Egyptian scientists in the dry processing room,
which contains an Insta-Pro extruder and ancillary equipment
needed to grind soybean meal into flour for baking. The
adjacent wet processing area contains complete systems for
the production of soymilk, tofu, and dairylike products such
as soy ice cream and soy yogurt. It is hoped that the facility
will serve as a model for stimulating local entrepreneurs to
use soybeans in commercial food products.
739. INTSOY Newsletter (Urbana, Illinois). 1994. Project
helps restructure postharvest systems in Ukraine. No. 45. p.
3. June.
• Summary: INTSOY will serve as a major sub-contractor
with Freedom Farm International of St. Joseph, Illinois, in
a project in Kherson Oblast, in the southern Ukraine. The
initiative, developed by USAID, is designed to establish
a model for integrated farming in privatized institutions
under the principles of free private enterprise. INTSOY
will develop a processing plant based on extrusion-aided
screw press processes near the central storage facility. The
plant will develop value-added feed and food products from
corn and soybeans. About 30% of the grain produced by
participating farms will be processed into feed for beef cattle,
poultry, and swine.
740. Osho, S.M. 1994. The development and dissemination
of soybean technologies in Africa (Abstract). In: Third Asian
Symposium on Non Salted Soybean Fermentation Products.
1 p. Held 4-6 June 1994 in Japan.
• Summary: This invited keynote paper was presented
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at the symposium. “Abstract: Protein deficiency is still a
major problem in Africa particularly among the low income
group. Soybean (Glycine max (L.) Merrill) is becoming an
increasingly important crop in several countries in Africa.
With increasing demand and the rising cost of protein foods,
soybeans offers one of the best solutions for improving
nutrition in Africa.
“Dissemination of soybean technologies was found to
have increased the production and utilization of soybeans
in the rural households and urban centres in many African
countries. Several people have received training on soybean
technologies and over fifty industries are processing
soybeans into weaning foods, breakfast cereals, extruded
products, fermented soybean products, soybean soups, and
condiments. Research has shown that, traditional foods have
higher protein and minerals when fortified with soybean,
and is highly acceptable, organoleptically.” Address: Food
Technologist & Coordinator, Soybean Utilization Project,
International Inst. of Tropical Agriculture, Oyo Road, P.M.B.
5320, Ibadan, Nigeria.
741. Soyafoods (ASA, Europe). 1994. U.S. soyfoods
consumption predicted to grow. 5(2):3. Summer.
• Summary: A U.S. study titled An economic analysis of
the use of soybeans as human food predicts that domestic
increases in consumption of soyfoods could use an additional
100 to 240 million bushels of soybeans each year. The study
was conducted for the North Central Soybean Research
Program by researchers at Agricultural Education and
Consulting in Savoy, Illinois (Phone: 217-352-1190).
The study found that the following food categories
which have the greatest potential to use soya as an ingredient
(listed in descending order of projected use levels): (1) Flour
products–bread, bakery products, pasta, and pizza dough. 2.
Meat products–ground beef and processed meats. 3. Dairy
products–liquid milk replacements, processed cheeses
and yogurt. 4. Snack foods–crisps, extruded snacks, snack
nuts and meat snacks. 5. Soyfoods–tofu, soymilk, tempeh,
soy sauce, and miso. 6. Fresh vegetables–green vegetable
soybeans.
However there will be tradeoffs. For example, increased
use of soya to make meatlike products will ultimately lead
to less need for soybean meal to feed livestock animals. But
overall, the researchers believe that net crop income, at least
for the North Central Region of the United States, will rise
from nearly 8% to over 30%.
742. Osho, S.M. 1994. The role of research in the
development of soybean based small and medium food
enterprises scale. Paper presented at the Small and Medium
Scale Agro-food Enterprises Seminar. 34 p. Held 12-14 Sept.
1994 at Dakar, Senegal.
• Summary: “Abstract: Protein deficiency is still a major
problem in Africa particularly among the low income group.

Soybean has the potential for alleviating malnutrition in
African diets via soybean based industries. The paper
discusses the role of soybeans in the development of
soybean based small and medium scale food enterprises in
Nigeria. The IDRC funded soybean utilization project jointly
implemented by IITA and National Institutes in Nigeria has
been successful through research extension activities, in
developing several food uses for soybean and disseminating
these technologies to industries. Several people have
received training on soybean technologies and over fifty
industries are processing soybean into weaning foods,
breakfast cereal, extruded products, fermented soybean
products, soybean soups and condiments. The success of
the soybean project is based on dissemination of developed
technologies on soybean.”
Contents: Introduction: Research for development.
The role of International Institute of Tropical Agriculture
(IITA) in international agriculture research (It was founded
in 1976 at Ibadan): Soybean research at IITA as it focuses
on nutrition in Africa, nutritional value of soybeans, soybean
processing, utilization, and dissemination model (product
development research, training and extension activities,
assessment of impact), development of household and small
scale processing technologies, soybean food options and
technology (soybean beverages and ice cream, soybean based
baby foods and breakfast cereals, defatted cake processing
and soybean oil extraction using mechanical screw press
technology: IITA concept, extrusion cooking: IITA concept,
other advantages of extrusion processing). Impact of soybean
utilization project: Constraints in research, policies and
programmes that affect soybean research at IITA. Conclusion
(“The future of soybean looks bright in Africa”).
Selected tables show: (3) Yield and quality of soy oil as
affected by processing temperature. (4) Nutrient composition
of selected soy flours from the extruder and the screw press.
Defatted and full fat; four types.
(6) Forty nine soybean products that are being processed
and marketed by companies in Nigeria (Feb. 1994). The soy
percentage of the product is given in parentheses. In Lagos:
Betamarks, Soybean flours (100%). Farina, Soy beverages
(100%). Lisabi Foods, Soy custard (30%). Smallette, Sogi
(30%). Glaxo Nigeria, “Babeena” baby food (30%). Nestle
Foods, “Nutrend” baby food and “Golden Morn” breakfast
food (each 30%). Cadbury Nigeria, “Dash” candles (10%).
Morrison Ltd., Extruded products (100%). Goodings Health
Goods, “Nutrela” texturized vegetable protein (100%). Niger
Dock, Soymilk (100%). Al-Bahamas, Baba Ogi (30%).
Odichie Bakery, Soybread (10%). Pfizer Nigeria Ltd.,
Livestock feed (30%). Buckingham Ltd., Mama Joy baby
food (30%). Cocoa Industries, Chocolate bar (10%). Green
Source Nigeria Ltd., High protein cake (100%). Golden
Compass Foundation, Babyfood (100%). CAPL, High
protein cake (10%). NAINTO Ltd., Soymilk (10%).
In Oyo: DLOB, Soy oil / High protein cake (100%).
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Milkman, Soy milk (100%). Oja Farms, Soy oil / High
protein cake / Casasoy (30%). Uncle Segun Food Proc.
& Preserv. Co., Soy powder (100%). Jomartex, Soy milk
(100%). Deagbo Industries, Soyvita (beverages) (100%).
Tella Food Industries, Soymilk (100%). Orman Industries
Co. Ld., Extruded full-fat soy, Defatted soycake (100%).
Morgan, Soyflour (100%). Alphatec, Soyoil & Livestock
feed (100%). Florets Ltd., Soyflour / Babyfood (100%). Vita
soy, Soymilk (100%). Dare foods, Soyflour (100%). Sarah
Farms, Soyflour (100%). Benny Commercial Co. Ltd., High
protein cake (100%).
In other locations in Nigeria: Kofa Agric. Venture
(Kawara), Soy oil / High protein cake (100%). Taraku Oil
Mills (Benue), Soy oil / High protein cake (100%). Funta
Oil Mills (Kaduna), Soy oil / High protein cake (100%).
Imo Health Foods (Imo), Soy beverages (100%). Tuns Oil
(Osun), Soy oil / High protein cake, Extruded products
(100%). Akiibiti Farms (Ondo), Extruded products (100%).
Jof Ideal Family Farm (Ondo), Vegetable oil (100%).
Termitope Biscuit Industry Ltd. (Ogun), Soybiscuit (10%),
Baby food (30%). Rainbow Manufacturing Industries
(Ogun), Soyflour / High protein cake (100%). Babs Ventures
(Ondo), Soymilk / Cassory (100%). Parakletos Co. Ltd.
(Osun), Soyflour / Baby food (100%). IBOL (Osun), High
protein cake (100%). Oyalemi Farm (Ondo), Soy vegetable
oil (100%). Women’s Group (Jos), Soyflour (100%). Golden
Oil Industry (Anambra), Soy oil / Cake (100%).
(7) Summary of number of markets and retail outlets
for soybean and products in Ibadan, Nigeria (1987 to 1994).
The survey was conducted in January of each year. In Jan.
1987, 2 markets and 4 retailers were selling soy. Soybeans
cost 1.50 Naira per kg; only soybeans (seeds) were sold. In
Jan. 1990, 19 markets and 419 retailers were selling soy.
Soybeans cost 4.25 Naira per kg; soybeans (seeds) and soy
flour were sold. In Jan. 1994, 64 markets and 1,017 retailers
were selling soy. Soybeans cost 20.00 Naira per kg; soybeans
(seeds) and soy flour were sold.
Figures show: (1) Comparative prices of selected
commodities that are sources of protein in Nigeria (19871994). Soybeans are by far the least expensive source of
protein and milk powder is by far the most expensive.
Inflation increased dramatically after 1990. (2) Schematic
diagram of commercial soymilk production (UHT and
aseptic). (3) Schematic diagram of soybean processing by
extrusion / expelling.
(5) Processing of soybeans and cereals by dry extrusion.
Includes full fat soy flour and snack foods. (6) Number of
indigenous soy processing companies in Nigeria (19871994). The number increased from about 2 in 1987 to about
22 in 1991 to about 52 in 1994.
Soymilk yoghurt and frozen soy lollies (ice cream on a
stick) are sold commercially in Nigeria. Six companies are
involved in soy beverages. About 7 large-scale companies
and several small ones in Nigeria are using soybean as part

of the raw material in the manufacture of baby foods and
breakfast cereals (p. 13). Address: PhD, Food Technologist
& Coordinator, Soybean Utilization Project, International
Inst. of Tropical Agriculture, Oyo Road, PMB 5320, Ibadan,
Nigeria.
743. Parks, Thomas R.; Bindon, J.N.; Bowles, A.J.G.;
Golbitz, P.; Lampi, R.A.; Marquardt, R.F. 1994.
Methodologies for processing plant material into acceptable
food on a small scale, phase II. Moffett Field, California:
National Aeronautics and Space Administration, Ames
Research Center. x + 219 + 21 p. Sept. Illust. No index. 28
cm. Technical Report. NASA CR-177647, A-94130. Govt.
Doc. No.: NAS 1.26:177647. [10 ref]
• Summary: A study of simple processing equipment for the
foods to be used by NASA in closed ecological life support
systems (CELSS) on a space station under micro-/zerogravity conditions. Most nutrient requirements can be met
by four crops, which were studied: Soybeans, wheat, white
potatoes, and sweet potatoes.
The section titled Soyfoods (p. 171-96) has the
following contents: Introduction (composition of dried
soybeans, best foods for CELSS, processing equipment),
soymilk, tofu, okara, tempeh, edamame (immature green
soybeans), soy sprouts, processing by extrusion/expelling
(oil), expeller pressed soy oil, whole fat soy flour, soymilk
beverages, tofu-based meat replacers, tempe-based meat
replacers, soy yogurt (fermented), frozen desserts, textured
soy flour, extrusion impact on functional properties, materials
balance. The production of wheat gluten from wheat, and the
biomass culture of mushrooms are also discussed (p. 160).
Tables and figures show: (T7) Soyfoods–Composition
and nutrient content (based on USDA Handbook No. 8-16,
full page). (F78) Chart of modern soyfoods, divided into:
Soya-based dairy alternatives and Soya-based prepared
foods. (F79) Four methods of soymilk production:
Traditional, Cornell, Illinois, ProSoya. (F80) Modified
ProSoya system with pressure plate and centrifugal basket
for okara removal. (F81) Flow chart for regular tofu
production. (F82) Flow chart for tempeh production. (F83)
Flow chart for soybean processing by extrusion/expelling.
(F84) Flow chart for soymilk yogurt. (F85) Flow chart
for soymilk ice cream. (F86) Processing soybeans for
primary soyfood products with extruder. Address: Food
and AgroSystems, Inc., 1289 Mandarin Dr., Sunnyvale,
California 94087.
744. Gallagher, Matthew. 1994. Oils, fats & waxes: Soy
processors eye chemicals. Chemical Marketing Reporter.
Oct. 17.
• Summary: The United Soybean Board (USB) is pursuing
research into expanding the use of industrial soy products
into environmentally troubled industries, including those
being forced to comply with VOC [volatile organic
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compounds, as from evaporating hydrocarbon solvents]
emission standards and other environmental regulations. The
project is headed by Dick Montgomery, business manager
of Omni Tech International Ltd. of Midland, Michigan. By
systematically questioning some 40 executives in R&D
and marketing, Omni Tech found 10 materials with 27
applications that appear to have market potential. All ten
require only four soy-based precursor materials. Three of the
four are based on further modification of soy protein isolates,
and the fourth is based on modification of soy oil. Soy-based
wood adhesives and thermoplastic compounds are products
most likely to succeed first commercially. The Environmental
Protection Agency (EPA) is said to be trying to persuade the
wood adhesives industry to find alternatives to adhesives
that contain formaldehyde. Adhesives based on soy protein
greatly reduce the amount of VOCs emitted during wood
composite manufacturing, and the amount of formaldehyde
gas released as traditional adhesives break down.
Soy protein-based thermoplastic extrusion and injection
molding compounds are still in their infancy and well below
the plastic industry’s standards, but USB is working on
improving them.
In Jan. 1995 municipalities will have to choose an
alternative fuel program to meet EPA’s scheduled fleet
emission requirements. Soy Diesel looks like a good
candidate.
745. Ontario Soybean Growers’ Marketing Board. 1994.
Ontario soybeans. P.O. Box 1199, Chatham, Ontario N7M
5L8, Canada. 7 p. Oct. Unpublished typescript.
• Summary: This is a compilation of 7 transparencies
containing current statistics. 1. History. 2. Ontario soybeans:
Production and disposition. Shows the number of tonnes
produced, crushed, imported, and exported from 1944 to
1994. Production increase dramatically from 1,200,000
tonnes in 1989 to 2,100,000 tonnes in 1994. In 1989 about
95% of the soybeans produced were crushed, but in 1994
only about 55% were crushed. Exports rose more than 3-fold
between 1989 and 1994, while imports decreased.
3. Ontario soybean exports: 1993–by destination. Of the
407,061 tonnes exported, 55.7% went to Europe, 24.4% went
to Europe, 5.9% went to Japan, 5.7% to Hong Kong, 3.2% to
Singapore, 2.5% to Malaysia, and the rest to Other.
4. Ontario’s soybean industry consists of 20,000 soybean
growers, 300 dealers, 2 crushers, 28 roasters/extruders, and
many soyfoods manufacturers.
5. Soybean pricing. OSGMB has no price setting
powers. A major U.S. port, Toledo, Ohio, is used as a price
reference point for Ontario soybeans. 6. OSGMB Mission
Statement. 7. Role of OSGMB. Address: P.O. Box 1199,
Chatham, ONT N7M 5L8, Canada. Phone: 519-352-7730.
746. INTSOY. 1994. Soybean processing and utilization.
May 17-June 15, 1995. An international training program

(Brochure). Urbana, Illinois. 12 panels. Each 22 x 10 cm.
• Summary: Contents: Basic topics to be presented in the
1995 course: Basic processing concepts, nutrition and
functionality, oil extraction, extrusion technology, soymilk
and dairy analogs, Oriental soybean foods (tofu, tempeh,
etc.), animal feed applications, quality control, global
overview of the soybean industry, economics and marketing
of soy products. Professional opportunities. Cost and travel
information (the course costs $3,900 plus an estimated
$1,900 for room, board, and other local living expenses.
INTSOY is unable to offer scholarships).
The course time consists of 35% lectures, 45% handson exercises, and 20% industry visits. This is the 15th
offering of the training program. Some 155 persons from
26 countries have attended the course. Danny Erickson is
the training officer in charge. Facilities at the University of
Illinois include the largest public university library in the
United States, the nation’s largest supercomputer complex,
and the National Soybean Research Laboratory. Address:
International Soybean Program, Univ. of Illinois, 169
Environmental and Agricultural Sciences Building, 1101
West Peabody Drive, Urbana, Illinois 61801. Phone: (217)
333-6422.
747. Product Name: Textured Soya [Organic, or NonOrganic]. Later renamed Texturized Soy Protein [Granule, or
Chunk].
Manufacturer’s Name: Agronico, Inc. of Minnesota.
Manufacturer’s Address: 95 S. Park Ave., P.O. Box 55,
R.R. #1, Le Center, MN 56057. Phone: 612-357-4474.
Date of Introduction: 1994.
How Stored: Shelf stable.
New Product–Documentation: Talk with Mike Vincent,
president of Agronico. 1995. Sept. 30. This product,
introduced in about 1994, is the company’s best-seller. It
is available in both organic and inorganic forms, and sold
in 20-lb boxes to minimize breakage. The process uses no
hexane or other chemical solvents. They extrude the product
twice, using a twin-screw extruder, to reduce the oil content;
you cannot extrude a product with a high fat content. They
sell this product through many outlets, including The Farm’s
Mail Order Catalog (Bob & Cynthia Holzapfel).
They have recently received (as a “gift from God”)
a $600,000 extruder made by Baker Perkins. It will take
about $2.2 million to set this up in a major production
facility. Mike is looking for industry partners, people to put
in money, time, and expertise. He has all the engineers he
needs. He could use the equipment about 40% of the time,
but he needs to use it more. His business is growing. “We
have truckloads upon truckloads contracted.”
Letter in Vegetarian Journal. 1996. March/April. p. 5.
“TVP.” “Organic TVP can be purchased from Agronico in Le
Centre, Minnesota. Phone: (612) 357-4474. This company
does not use chemicals or hexane solvents for extracting the
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oil from soybeans.”
Sample (product with handwritten Label) sent by Mike
Vincent, owner of Agronico. 1995. Dec. 7.
748. Vainionpää, Jukka. 1994. Valtion teknillinen
tutkimuskeskus. Bio-ja elintarviketekniikka.
Elintarviketekniikka. Teknillinen korkeakoulu [Modelling
and analysis of the extrusion cooking of cereals and cerealbased mixtures using response surface methodology]. Thesis,
Helsinki University of Technology, Finland. *
749. Carrao Panizzi, M.C.; Gontijo Mandarino, J.M. 1994.
Soybean for human consumption: Nutritional quality,
processing and utilization. In: Brazilian Agricultural
Research Enterprise, National Soybean Research Center
(EMBRAPA-CNPSo), comp. and ed. 1994. Tropical
Soybean: Improvement and Production. Rome, Italy: United
Nations Food and Agriculture Organization (FAO). 254 p.
See p. 241-54. Illust. Plant and Production Series, No. 27.
[19 ref]
• Summary: Contents: Soybean nutritional quality. Soybean
processing: Oil extraction, soybean flours, soybean protein
concentrates, soybean protein isolate, extruded full-fat
meal, advanced processing. Direct consumption. Address:
EMBRAPA-CNPSo, Londrina, PR, Brazil.
750. Ontario Soybean Growers’ Marketing Board Newsletter.
1994. Soybean feeding on the farm. 12 p. Supplement
1993/94.
• Summary: Contents: Introduction (raw soybeans,
importance of proper and optimal heating, under-heated
soybeans, over-heated soybeans). Common methods of heat
processing: Roasting “moldy or musty” grain, extrusion,
micronization, microwaving. Dairy and beef cattle:
Whole roasted soybeans for dairy, roasted soybeans for
beef. Poultry: Laying hens, Kunitz-free soybeans [trypsin
inhibitor], broilers and turkeys, poultry meat, fat and
carcass characteristics. Swine: Seasonal effects, Kunitzfree soybeans for feeding swine, high protein soybeans for
feeding swine.
A table shows: Ontario heat processors: Extruders,
retailers, roasters, custom roasters. Equipment. Premix
suppliers. Others. Maritimes. Quebec heat processors:
Extruders, micronization, roasters.
Illustrations show the various types of animals fed
soybeans. Address: Box 1199, Chatham, ONT, Canada N7M
5L8.
751. Parliament, Thomas H.; Morello, M.J.; McGorrin,
R.J. eds. 1994. Thermally generated flavors: Maillard,
microwave, and extrusion processes. Washington, DC:
American Chemical Society. x + 492 p. Index. 24 cm. ACS
Symposium series No. 543. [600+ ref]
• Summary: “Developed from a symposium sponsored

by the Division of Agricultural and Food Chemistry at the
204th National Meeting of the American Chemical Society,
Washington, DC, August 23-28, 1992.” Address: 1&3. Kraft
General Foods; 2. The Quaker Oats Co.
752. Ham, P. Marc. 1995. The work of Semences Prograin
Inc. (Micronisation Canada Inc.) in Quebec (Interview).
SoyaScan Notes. Feb. 1. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: This company was established in 1980 and
is now a leader in Canada in the field of value added soy
products. About two-thirds of their business is making fullfat micronized soybeans for use in animal feeds (mainly
dairy cows, plus hogs and poultry), and one-third is in
breeding and growing soybean seed (they presently grow
about 2,000 acres year for use as soybean seed). They now
have two micronizing plants which produce the Micro
Flake, the Micro Milled product and the Micro Elite (made
from higher protein soybeans, with high bypass). Mark
believes that a micronized product makes better feed than
that produced on a low cost extrusion cooker. Extrusion may
be better for monogastric animals than it is for dairy. They
have a research and development program for new soybean
varieties. They also contract with a winter nursery in Chile
for reproduction during the winter. They buy about 55,000
tonnes/year of soybeans for processing into animal feed and
for exporting to the Pacific Rim. They are one of the largest
companies in Quebec that buy soybeans and keep them in
Quebec. The big trading houses buy soybeans then export
them mostly to Rotterdam, Netherlands, to the European
crush market. Prograin keeps its Maple Glen varieties
identity preserved. They screen soybeans to sort them into 3
sizes. The big beans (18/64 inch and over) are sold to Japan
for use as green vegetable soybeans, the medium sized beans
(500 tonnes/year) are used in the Chinatown in Quebec to
make tofu and soymilk, and the small soybeans are used by
3 companies for making soy sprouts in Quebec. They have
a natto program as well. Address: Semences Prograin Inc.
(Micronisation Canada Inc.), 145 Bas Riviere Nord, StCesaire, Quebec, J0L 1T0, Canada. Phone: (514) 469-5744.
753. Boodram, Ramlakhan. 1995. Changes in the name
and ownership of his company BAR North America, Inc.
(Interview). SoyaScan Notes. March 1. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Mr. Boodram, a native of Trinidad, started
BAR Export/Import Inc. in 1980. In Dec. 1990 the name
of his company changed to BAR North America, Inc. from
BAR Export/Import Inc. Prior to this time, his company
was concerned solely with sales of equipment–especially
small-scale screw presses and systems containing them to
developing countries. He worked with INTSOY to develop
the technology.
In Dec. 1990 he reincorporated the company, created
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a new division of the company named Seymour Organic
Foods for his organic products, installed a pilot plant and
used it both as a training tool and to make products under
contract for the natural foods market–worldwide. Starting in
Dec. 1990 be began to make and sell organic or non-organic
Natural Expeller Pressed Soybean Oil, Soy Grits, Soy Flour,
and Textured Soy Flour.
Sales of equipment continued to be the company’s
main business. His company makes the lowest cost extruder
on the U.S. market. A person can get into business for
under $50,000 (and it could be as low as $30,000) using
his equipment. There is a choice between just extrusion or
extrusion and expelling. Ron Tribelhorn and his group at
Colorado State University were pioneers in the dry extruder
process, but during the last few years they have become less
active and innovative.
In addition to soybeans, he stocks and processes many
interesting organic seeds into flours–millet, kamut, teff, etc.
He can blend these, can them in 1-lb cans, and label them
at the rate of 10,000 cans/day on his canning line. Address:
BAR North America, Inc., P.O. Box 190, Seymour, Illinois
61875. Phone: 217-687-4810.
754. SoyaScan Notes. 1995. Extruding and expelling
soybeans (Overview). May 16. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: An elevator that is trying to survive financially
is first extruding soybeans, then expelling them to get out
more oil. They make relatively little money on the meal,
and more on the oil. The main use of the now is to add it to
feeds (mainly for pigs and cattle) as an energy source. The
company convinces veterinarians that this is good way to use
the oil. There is little demand for the oil for edible use.
755. Chajuss, Daniel. 1995. The meat alternatives industry
and market in Israel (Interview). SoyaScan Notes. July 2.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The three major manufacturers of meat
alternatives in Israel are Tivall (Tivol), Soglowek (also
spelled Zoglabeck or Zoglovek or Zoglowek), and Shamir
Food Industries Ltd. Daniel estimates that Tivall has
about 50% of the Israeli (non-export) market, followed by
Soglowek (35%), and Shamir (15%). Shamir’s products
are being sold under the label of Dreizin Food Industries
Ltd. About 500 tons/month of products made by these three
companies are being sold now in Israel–a huge amount. Most
(but not all) of these products contain soy. Tivall has been
making these products the longest and Shamir is the most
recent entrant into the market. Why do Israeli consumers buy
these products? Many buyers do not follow a kosher diet.
They like these as convenience products, as natural foods
(which they aren’t really), and as vegetarian products. Daniel
would guess that about 5% of Israelis are vegetarians. There
are some villages of American Seventh-day Adventists in

Israel near the Sea of Galilee that are completely vegetarian.
Vegetarians automatically keep kosher.
Daniel believes that Tivall can trace its origins to the
work of two men: Dr. Michael (Micha) Shemer, who earned
his PhD at the University of Illinois at Urbana-Champaign
in 1973, and Saul Katzen, who was the first person to make
meat alternatives from extruded soy flour in patty form.
Saul’s main problem was that his products were made
from soy flour, which led to problems of taste (the main
problem), antigenicity, and some intestinal gas. Saul bought
his soy flour (the fines from non-toasted white flakes sifted
out prior to alcoholic extraction) from Daniel’s company,
Hayes Ashdod Ltd. Saul had extrusion equipment (Wenger
X-25 and X-200), so Daniel urged Saul to buy soy protein
concentrates (made by Daniel’s company) instead of soy
flour, and run the concentrates through his own extruder. But
Saul felt that soy flour was less wasteful and less expensive.
Daniel believes that the use of soy flour led Saul’s company
into bankruptcy. Daniel was very sad about this bankruptcy,
and for a long time before it happened, Daniel gave Saul
a lot of soy flour free of charge. After Michael Shemer
left the University of Illinois, he went to work for Miles
Laboratories, which had purchased Worthington Foods. Then
he returned to Israel and worked for Miles on a citric acid
project. When Michael was fired by Miles in the late 1970s,
he joined an Israeli company name Pedco, which made
many kinds of food products. Michael taught Pedco how to
make meat analogs. Tivall, a company which is located on
a kibbutz in northern Israel, bought Pedco in 1984; Tivall
was established and incorporated for the sole purpose of
purchasing Pedco and its activities; Tivall was not engaged
in any activity and did not operate prior to its purchase of
Pedco. Tivall had plenty of start-up capital and the now has
a lot of money, most of which they have earned making meat
alternatives. A daughter company of theirs used to make
surimi-like products, but now they are separated.
Dr. Shemer was granted several Israeli and international
patents on his process which uses reducing agents (or sscleaving agents) to soften gluten. Daniel believes that Tivall
is no longer using the Shemer patents; rather they are using
a 1956 Hartman/Worthington patent–which is now in the
public domain. Thus Shamir can now also use that patent.
To make meat alternatives, Tivall now starts with wheat
gluten and adds a reducing agent (such as sodium sulfite)
to make the gluten soft. Or ascorbic acid can be used; its
low pH softens the gluten. A 1956 patent issued to Warren
Hartman and assigned to Worthington Foods describes how
to soften gluten by adding soy flour or soy protein. Shamir
wants to add soy protein concentrate (SPC) to wheat gluten
to soften it. Tivall maintains that SPC is a reducing agent–
but Daniel is certain that soy flour is a reducing agent, but
regular SPC is not; its NSI [nitrogen solubility index] is 3-6.
Dr. Shemer has testified that Tivall is the world’s largest
manufacturer of meat alternatives and that it was the world’s
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first company to make meat alternatives using wheat gluten
and soy protein, but it is well known that Worthington Foods
made such products long before Tivall. To help resolve its
dispute with Tivall, Shamir hired Dr. Noam, who is a chemist
and a patent lawyer. Daniel assisted Dr. Noam–which did not
please the people at Tivall.
Shamir is located in the Barkan Industrial Zone (P.O.
Box 5), M.P. Ephraim 44820, Israel (Phone: +972-3-9364159. Fax: +972-3-936-4160); this is in central Israel, far
from Tivall. Shamir’s basic business is making prepared
foods, especially salads, for both consumers and catering
(foodservice). They are a relatively small company and
they have had a line of meat alternative products on the
market for about 3 years–on a very small scale. They make
meatless hamburger-like patties (with or without breading;
with breading is called “vegetarian schnitzel”), sausages
(frankfurters), and some non-soy main dishes based on
vegetables–such as peas and corn. These products are similar
to those made by Worthington.
Soglowek, a rich and powerful company, is located at 8
Ha Gaton Blvd., P.O. Box 70, Naharya, Israel–10 minute’s
drive from Tivall. When Soglowek began to compete with
Tivall in the meat alternatives market, Tivall’s prices dropped
significantly. Address: Managing Director, Hayes General
Technology Company Ltd., Misgav Dov 19, Mobile Post
Emek Sorek, 76867 Israel. Phone: (972) 8 592925.
756. Chajuss, Daniel. 1995. New developments with
soyfoods in Africa (Interview). SoyaScan Notes. July 2.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Tomorrow Daniel will fly to Africa where he
will stay for about 10 days and help finish a small factory
at Jinja, Uganda, for UNICEF to make foods for refugees
from Rwanda, Burundi, Somalia, and Sudan. The factory
was built and is being run for UNICEF by Lutri Products,
a private company. Other organizations, such as Oxfam,
are collaborating. The first products should be available
for refugees in about 2 months. The foods will be made by
processing soy and corn in a low-cost extrusion cooker into
which steam is injected to destroy all the trypsin inhibitors.
Before cooking, the ingredients are ground in a hammermill.
After extrusion, vitamins and minerals are added, then the
product is micromilled with a tube-shaped Air-Whirl mill
to grind it finer and to cool and dry it. The cost to make the
product is about $0.15/lb. It must contain 400 calories (kcal)
per 100 gm, about 14-17% protein, 14% fat, plus certain
vitamins and minerals.
Follow-up letter (fax) from Daniel. 1995. Aug. 23. In
1993 three companies making precooked fortified blended
food based on 75% cereal and 25% soy, plus vitamins and
minerals, started to operate in Nairobi, Kenya. They are: (1)
Procter & Allan Ltd. Capacity: 660 tonnes (metric tons)/
month. Fax: 542518. (2) House of Manji Ltd. Capacity: 600
tonnes/month. Fax: 541649. (3) SoyAfric (Master Bakers

Ltd.). Capacity: 450 tonnes/month. Fax: 440534.
In Uganda one new firm has started: Nutri Products Ltd.,
P.P. Box 1244, Jinja, Uganda. Their capacity is expected to
reach about 200 tonnes/month. Africa Basic Foods has been
operating in Uganda for many years. Address: Managing
Director, Hayes General Technology Company Ltd., Misgav
Dov 19, Mobile Post Emek Sorek, 76867 Israel. Phone:
(972) 8 592925.
757. Schmalz, Doug J. 1995. ADM sells its British Arkady
bakery ingredient business, but keeps Haldane Food Group
and other parts of British Arkady (Interview). SoyaScan
Notes. July 19. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: ADM sold British Arkady’s core business,
which was basically dough and improvers, to Unilever. This
core business in Manchester represented about half of British
Arkady’s total business. ADM kept the following parts of
British Arkady: S.I.O. (a fats and oils company in France),
the feed businesses in Ireland (they do some grinding but do
not crush soybeans), and the entire Haldane Foods Group
Ltd. (located midway between Oxford and Cambridge in
Newport Pagnell, Buckinghamshire, England). The machines
(extruders) that make TVP are still located in the old British
Arkady plant in Manchester because they were an integral
part of the plant. Unilever is now tolling (producing) the
product for ADM, but eventually ADM will probably take its
extruders out of the Manchester factory and move it to one of
their other plants.
The amount of money involved in the sale was relatively
small. This story will probably not be discussed in detail in
ADM’s annual report.
Follow-up talk with Mr. Garton of British Arkady
in Manchester. The deal to sell British Arkady’s bakery
ingredient business was finalized on June 12. As far as he
knows, the only story was a very brief one in the Manchester
Evening News on about June 13, based on a Unilever press
release. There might be a story in the Financial Times
(London) on about June 13th. Address: Vice President,
ADM, Decatur, Illinois. Phone: 217-424-5413.
758. Lusas, Edmund W.; Rhee, Khee Choon. 1995. Soy
protein processing and utilization. In: D.R. Erickson, ed.
1995. Practical Handbook of Soybean Processing and
Utilization. Champaign, Illinois: American Oil Chemists’
Society Press; St. Louis, Missouri: United Soybean Board.
viii + 584 p. See p. 117-60. Chap. 8. [96 ref]
• Summary: Contents: Introduction and definitions: Types
of products, history, analysis, handling of soybeans and soy
protein products. Full-fat soy flours and grits: Enzyme-active
soy flours, toasted full-fat soy flours and grits, extruderprepared full-fat soy flours. Extracted flake products:
White flakes, defatted soy flours and grits, refatted or
lecithinated soy flours, soy protein concentrates (aqueous
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alcohol process, acid leaching process, hot-water leaching
process, product characteristics). Soy protein isolates (pH
extraction-precipitation, separation by molecular weight,
membrane processing, aqueous extraction processing,
separation of intact protein bodies, enzyme-modified protein
isolates, whipping proteins–3 types). Dietary fiber products:
Soy cotyledon fiber, soy hulls. Texturized products: Spun
and fiber-type products, extruder-texturized products.
Applications of soy food proteins: Functionality, selection of
soy protein preparations, meat applications (processed meats,
restructured meats, pumped meats, extruder-texturized
soy proteins), baking applications, dairy and beverage
applications. Other soy products: Dried soy milks and tofus,
nut-like soybean products (incl. soybean butter [sic, soynut
butter]).
Figures: 8.1–Effect of atmospheric steaming on trypsin
inhibitor activity and protein efficiency ratios of soybean
meal fed to rats. 8.2–Relationship of urease activity to
trypsin inhibitor. 8.3–Relationship of urease activity to
Nitrogen Solubility Index. 8.4–Cross-section of interruptedflight extruder used for production of toasted full-fat soy
flour. 8.5–Flow diagram for making extrusion-cooked full-fat
soy flour. 8.6–Dry extruder used for preparation of infant
and child foods in developing countries. 8.7–Flow diagram
for manufacture of full-fat and defatted soy flours. 8.8–Mill
and air classifier system for commercial grinding of defatted
soy flour. 8.9–Classifier mill system for commercial grinding
of defatted soy flakes. 8.10–Flow diagram of soy protein
concentrate production by aqueous alcohol extraction.
8.11–Extractability of proteins in defatted soybean meal
as a function of pH. 8.12–Flow diagram for commercial
preparation of soybean protein isolates. 8.13–Effects of
pH on solubility of protein and phytate in defatted flour.
8.14–Susceptibility of 7S and 11S soy protein tractions of
pH precipitate from solutions at low ionic strength (0.03M).
8.15–Simplified flow diagram for soybean protein isolation
with UF and RO membranes. 8.16–Simplified flow diagram
of the aqueous extraction process applied to soybeans. 8.17–
Effects of pH on nitrogen solubility, 0.5% pepsin hydrolysis
of 10% soybean flake slurry at 38ºC. 8.18–Preparation
of enzyme-modified whipping proteins, via soy isolate
intermediate process. 8.19–Preparation of enzyme-modified
whipping proteins by direct hydrolysis of soy flakes. 8.20–
Single-screw extruder used for making full-fat flours and
texturized soy flours and concentrates. 8.21–Flow sheet of
process for making texturized vegetable food protein.
Tables: 8.1–Typical compositions (%) of soy protein
products (defatted flours and grits, protein concentrates,
proteins isolates). 8.2–Carbohydrate constituents of dehulled
defatted soybean flakes. 8.3–Processing and nutritional
parameters of heat-treated soy flours. 8.4–Applications
of defatted soy products in foods. 8.5–Approximate
composition of soy protein concentrates made by three
extraction processes. 8.6–Amino acid composition of soy

protein concentrates, soy solubles, and soy flours. 8.7–
Vitamin and mineral fortification requirements for USDAFNS child feeding programs. (Note: FNS is USDA’s Food &
Nutrition Service). 8.8–Functional properties supplied by soy
proteins. 8.9–Bakery applications of various soy proteins.
8.10–Composition of dried low-fat and full-fat soy milk and
tofu sold domestically. Address: Food Protein Research and
Development Center, Texas A&M Univ. System, College
Station, Texas.
759. Bounie, Dominique. 1995. Quality and security. Paper
presented at the Third Bi-Annual SoyAfrica Conference.
31 p. Held 3-5 Oct. 1995 at Johannesburg, South Africa.
Organized by Aproma. [10 ref]
• Summary: This presentation (which is packed with useful
information) consists of a 1-page introduction plus many
overhead transparencies of charts and tables: Definitions
of quality, safety, hazard. Quality rules of thumb: Quality
attributes, identification of hazard origins, quantification
scale of hazard criticity (frequency x gravity x hazard
detection probability). Mean composition of soya products
(soybeans, soy flours). Composition of proteins: Water
soluble proteins (albumins, globulins), unlike wheat and
colza, soy has no water-insoluble proteins (prolamins,
glutelins). Globulins: The 11-12S fraction (31% of total
proteins) is glycinin, the 2S fraction (22% of total proteins)
is trypsin inhibitor, and the 7S fraction (37% of total
proteins) is conglycinin. Amino acid content of proteins:
Soya flour, soy concentrate, soy isolate, wheat flour, whole
egg. Effects of industrial treatments on the nutritional value
of proteins: Heat, alkaline treatment, reactions with lipids
and their oxidized derivatives, reactions with reducing
glucids (Maillard reaction), and reaction with polyphenols.
Functional properties of soya proteins: Solubility, absorption
and retention of water, viscosity and gelation, stabilisation
of emulsions, foaming properties. Composition of glucids
(carbohydrates). Glucids and fibers–Comments. Composition
of lipids. Lipids–Comments. Minerals and vitamins.
Toxins and antinutritional factors: Heat labile (protease
inhibitors, lectins, goitrogens, antivitamins, urease) vs. heat
stable (flatulence factors, phytate, allergens, lysinoalanine,
saponins, tannins, estrogens, aflatoxins). Factors responsible
for unpleasant flavors and taste of soya (bitterness,
astringency, rancidity) and means of their elimination:
Oxidation of linoleic and linolenic acid, oxyded [oxidized]
phosphatidylcholine, urease activity, saponins, phenolic
substances (tannins, estrogens). Nutritional value of soya:
conclusions (For optimum PER, avoid both too little and
too much heat treatment); overheating may also reduce
solubility and lead to darkening. Microbiological norms for
soya proteins: Recommendations from Protein Advisory
Group: aerobics, anaerobics, mold spores, streptococcus
B, Staphylococcus aureus, sulfito-reducing Clostridium,
Escherichia coli, enterobacteria, Shigella, Salmonella,
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Arizona spp. (none/25 gm; e.g. Arizona hinshawii).
Microbiological norms for blended flours (from Codex
Alimentarius): Aerobics, yeasts and molds, coliforms,
salmonellae, E. coli, coagulase positive staphylococci.
The different principles of HACCP methodology (ICMSF,
1988). Logic sequence for application of HACCP (from
Codex Alimentarius). Decision tree for all process steps.
Potential problems in the use of HACCP. Quality assurance
and ISO 9000, 9001, 9002, 9003, and 9004. Processing of
uncooked blended flour: Alternatives for supplementation
with vitamin/mineral mix. Processing of precooked blended
flour: Alternatives for supplementation with vitamin/mineral
mix. Rehydration before use of un- or pre-cooked flour:
Alternatives for supplementation with vitamin/mineral mix.
Extrusion cooking of blended flours. Address: IAAL (Institut
Agricole et Alimentaire de Lille) / USTL (Universite des
Sciences et Technologies de Lille)–batiment C6, 59655
Villenueve d’Ascq Cedex, France. Phone: +33 20 43 4921.
760. Ontario Soybean Growers’ Marketing Board Newsletter.
1995. Profiles: Dennis Jackson, owner of Jackson Seed
Service Ltd. at Dresden, Ontario, Canada. Oct. p. 7.
• Summary: Over the past 15 years a small but steadily
growing proportion of Ontario’s soybean crop has been
going to small processors who use roasting, extruding, or
micronizing to make “full-fat soy feeds.” Ontario now has
three such companies: Cold Springs Farm at Thamesford,
Underwood Farms at Wingham, and Jackson Seed Service
at Dresden. “The high-energy soymeal is good news for
livestock producers and soybean growers alike,” says
Jackson. It is most widely used to feed hogs/swine, where it
translates into faster growth rates and more economic meat
output per square foot of barn space. Jackson’s “partialfat soymeal” typically contains 9% oil and 44% protein,
and sells at a premium of $15 per tonne over typical 48%
protein soymeal. Jackson also sells full-fat soymeal, but at a
premium of about $100 a tonne over 48% soymeal, since the
processor loses his potential income from selling the oil. It
has gained a good market on dairy farms where it is fed as a
small portion of the total diet.
To date, Jackson has been selling his crude,
partially degummed soybean oil through brokers to feed
manufacturers, who add it to high-energy chicken and horse
rations. But he is looking for value-added markets ranging
from specialty vegetable-oil products to new hydraulic oils,
industrial lubricants, and for use as an additive for on-farm
tank-mixing with chemical sprays. A photo shows Dennis
Jackson. Address: Box 1199, Chatham, ONT, Canada N7M
5L8.
761. Osho, Sidi M. 1995. Developed soybean technologies
for household small-scale and industrial levels. Paper
presented at the Third Bi-Annual SoyAfrica Conference.
32 p. Held 3-5 Oct. 1995 at Johannesburg, South Africa.

Organized by Aproma.
• Summary: Contents: Introduction. Soybean food options
and technology: Use of soybean at house level, soybean
beverages and ice cream, soybean based baby foods and
breakfast cereals, weaning / baby food, extrusion cooking
(IITA concept), other advantages of extrusion processing.
Impact of soybean utilization project. Conclusion.
Tables: (1) Chemical composition of soy milk from
seven milk processors: IITA, IAR&T, Jomatex, Tella Food
Industries, Mini Opic milk, Samalic Industries, Milk man,
Deagbo Industries. The protein content ranges from 3.01%
(Deagbo) to 4.99% (Milk man). (2) Proximate composition
of some baby food manufactured by Nigerian companies.
Those containing soy are Nutrend, Babeena, Golden Morn,
Mama Joy, and Joy Vita; their average price in 1994 is 87
Naira. Non-soy (mostly imported) are SMA, Similac, Nan,
and Nan; their average price is 192 Naira–more than twice
as expensive. (3) Yield and quality of soy oil and affected
by processing temperature. (4) Nutrient composition of
selected soy flours from the extruder and the screw press. (5)
Physico-chemical characteristics of crude, partially and fully
refined soy oil.
(6) Fifty one “soybean products that are being processed
and marketed by companies in Nigeria (Feb. 1994):”
The 1½-page table has 5 columns: Number (sequential),
manufacturing company, location (state in Nigeria), product
name, % soy
1. Betamarks, Lagos, Soybean flours, 100%
2. DLOB, Oyo, Soy Oil/High Protein Cake, 100%
3. Farina, Lagos, Soy beverages, 100%
4. Kola Agric. Venture, Kwara, Soy Oil/High Protein
Cake, 100%
5. Milkman, Oyo, Soy milk, 100%
6. Oja Farms, Oyo Soy Oil/High Protein Cake/Casasoy,
30%
7. Taraku Oil Mills, Benue, Soy Oil/High Protein Flake,
100%
8. Uncle Segun Food Processing & Preservative Co.,
Oyo, Soy Powder, 100%
9. Jomartex, Oyo, Soy milk, 100%
10. Lisabi Foods, Lagos, Soy Custard. 30%
11. Smallette Lagos, -, Soyogi 30%
12. Funta Oil Mills, Kaduna, Soy Oil/High Protein
Cake, 100%
13. Glaxo Nigeria, Lagos, “Babeena” baby food, 30%
14. Nestle Foods, Lagos, “Nutrend” baby food, 30%
14a. Nestle Foods, Lagos, “Golden Morn” Breakfast
food, 30%
15. Imo Health Foods, Imo, Soy beverages 100%
16. Cadbury Nigeria, Lagos, “Dash” candies, 10%
17. Tuns Oil, Osun, Soy Oil/High Protein Cake, 100%
17a Tuns Oil, Osun, Extruded Products,
18. Morrison Ltd., Lagos, Extruded Products, 100%
19. Akiibiti Farms, Ondo, Extruded Products, 100%
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20. Deagbo Industries, Oyo, Soyvita (beverages), 100%
21. Tella Food Industries, Oyo, Soymilk, 100%
22. Goodings Health Foods, Lagos, Texturized vegetable
protein (Nutrela), 100%
23. Niger Dock, Lagos, Soymilk, 100%
24. Jof Ideal Family Farm, Ondo, Vegetable oil, 100%
25. Temitope Biscuit Indus. Ltd., Ogun, Soybiscuit,
Baby food, 10%, 30%
26. Orman Industries Company Ltd., Oyo, Extruded soy
full-fat and defatted soycake 100%
27. Al-Bahamas, Lagos, Baba Ogi, 30%
28. Odichie Bakery, Lagos, Soybread, 10%
29. Morgan, Oyo, Soyflour, 100%
30. Pfizer Nigeria Ltd., Lagos, Livestock feed, 30%
31. Buckingham Ltd., Lagos, Mama Joy baby food, 30%
32. Alphatec, Oyo, Soyoil/Livestock feed, 100%
33. Cocoa Industries, Lagos, Chocolate bar, 10%
34. Rainbow Manufac. Industries, Ogun, Soyflour / High
protein cake, 100%
35. Florets Ltd. Oyo, Soy flour / Baby food, 100%
36. Vita soy, Oyo, Soymilk, 100%
37. Green Source Nigeria Ltd., Lagos, High protein
cake, 100%
38. Dare foods, Oyo, Soyflour, 100%
39. Babs Ventures, Ondo, Soymilk/cassory, 100%
40. Golden Compass Foundation, Lagos, Babyfood,
100%
41. CAPL, Lagos, High Protein Cake, 10%
42. NAINTO Ltd., Lagos, Soymilk, 100%
43. Parakletos Co. Ltd., Osun, Soyflour / Baby food,
100%
44. Sarah Farms, Oyo, Soyflour, 10%
45. Benny Commercial Co. Ltd., Oyo, High Protein
Cake, 100%
46. IBOL, Osun, High Protein Cake, 10%
47. Olayemi Farm, Ondo, Soy Vegetable Oil, 10%
48. Women’s Group, Jos, Soyflour, 10%
49. Golden Oil Indus., Anambra, Soybean oil / Cake,
100%
(7) Summary of number of markets and retail sale
outlets for soybean (seeds & flour) in Ibadan, Nigeria. Gives
figures collected by IAR&T for January each year from
1987 (2 markets, 4 retailers, price 1.50 Naira/kg) to 1994 (64
markets, 1,017 retailers, price 20.00 Naira/kg) to 1994.
Abstract: “Protein deficiency is still a major problem in
Africa particularly among the low income group. Soybean
has tremendous potential for alleviating protein energy
malnutrition in root crops / cereal based African diets via
soybean based industries. This paper discusses the soybean
technologies available for household, small scale, and
industrial level.”
In African diets, almost 60% of the proteins comes from
cereal grains. Soybeans can be used in traditional recipes and
foods in a wide variety of forms including whole soybeans,

soymilk, tofu, soy splits (split soybeans), soy flour (raw and
heat-treated), soy paste (cooked soybeans ground to a paste),
soymilk residue (okara), etc. Traditional Nigerian dishes that
were found to benefit from addition of soy are moinmoin,
akara, kuni, fufu, eba, etc. Soy milk, soy yogurt, and soy
ice cream have become readily acceptable and available in
Nigerian markets.
“Conclusion: The future of soybean looks bright in
Africa. With increasing demand and the increasing costs
of protein foods, soybean offers one of the best solutions
for improving human nutrition in Africa; particularly the
problem of protein energy malnutrition. There is need
for more research and training in the area of soybean
processing and utilization.” Address: Food Technologist
and Coordinator, Soybean Utilization Project, International
Inst. of Tropical Agriculture (IITA), Oyo Road, PMB 5320,
Ibadan, Nigeria. Phone: 234 2 241 2626.
762. Haren, Chuck. 1995. Soyfoods, Soynica, and Nutrem
Soy Shop in Nicaragua (Interview). SoyaScan Notes. Nov. 8.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The Nutrem Soy Shop started making and
selling small amounts of soyfoods in Managua, Nicaragua,
in about June or July 1994. They are managed by Soynica
(Organizacion Soya de Nicaragua), an organization of
women working to improve the lot of children and women
in the barrios of Managua by providing nutrition and health
education and by supplementing the nutritional needs of
more than 4,000 children and 500-600 pregnant and nursing
mothers. Nutrem is in the process of introducing fresh
soyfoods to the marketing sector in Managua. They are also
teaching their people how to make these foods on a very
small scale. Even when John Gabriel was working to prepare
the shop for opening, his wife Charlotte was teaching women
how to make tempeh. Plenty USA helped them obtain a grant
from the InterAmerican Foundation, to purchase equipment
for the plant and pay for people the first year; Chuck is
sure this grant money has run out, but they may have had
follow-up grants. There will be a big program there soon
with Soynica as the center of it; the Belgians or the Austrians
are going to fund it. It will include extruders (such as the
InstaPro) to make dry products. Chuck thinks several more
years will be required before Nutrem can stand on its own;
less time would be required if they were just a food business,
rather than an educational center with a broad program. The
women of Soynica have been making and selling soyfood
products for a long time, and helping different women in the
barrios on a micro-business scale. Nutrem is an educational
center as well as a small producer of foods.
Nutrem now makes small amounts of the following
soy products: Tofu, tempeh, soymilk, soy ice cream, and
okara croquettes (a mixture of okara, tofu, flour, herbs, and
spices). John does not know how many people are employed
by Nutrem; it is owned, managed and operated by women,
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though they may have some technical help from men.
Nutrem’s soy products are sold at about 7 different very
small health food stores in Managua; some of these shops
focus on herbs and one is macrobiotic. The products are
consumed almost entirely by Nicaraguans, not by foreigners.
Nutrem has started to sell a little tofu to hospitals. Some of
the Soynica women take home soy products made at the shop
and sell them in their neighborhoods. Some of these women
have micro-businesses in their homes. They will make
soyfoods at home with several neighbors in the morning,
then sell these fresh in the neighborhood.
Luci Morren, a former Belgian nun, has long been
a spearhead for the program. Plenty met her in Chiapas,
Mexico, when the Guatemalans fled in the early 1980s. She
has been in Nicaragua since about 1981. Casta, Chuck’s
wife, was the administrator of Soynica; Luci is now the
vice president; she was the president. Soynica has a paid
staff of about 25 women and a board of directors, which
includes people from the Nicaragua National University, a
woman judge, etc. Soynica is a group of people who were
Sandinistas during the 1980s; they were trying to maintain
good nutrition in the country and were teaching people how
to use soybeans. Some people in the government didn’t like
this since the soybeans had to be imported from the USA,
but when they started getting the soybeans from Mexico
and Brazil, and showed the importance of their work, the
government let them continue. Soynica was formed and
registered in 1988-89 shortly before the election of Violetta
Chamorro in Feb. 1990. Chuck estimates that Soynica has at
least 500 members and volunteers. Their most important is
olla communales or communal eating pots. While educating
people in the barrios about nutrition and soyfoods, they
organized local groups into which they selected the most
needy children and pregnant and nursing mothers. Six
mornings a week Soynica offers these people a nutrition
supplementation program in the form of an extra meal from
the communal pot. Some of the soyfoods made at Nutrem
may go into these communal pots. Nicaragua’s economy is in
pretty bad shape.
Nutrem was not the first tofu shop in Nicaragua. Before
Chuck arrived in Nicaragua in 1990, he thinks there was
a small tofu shop at the Ben Linder house–or perhaps
somewhere else. There is another group named Tonali
(pronounced toe-nah-LEE), a women’s cooperative which
Chuck helped in starting to make soyfoods; they have a
bakery in Managua where in about 1992 they started making
and selling tofu and soymilk. They also used the okara in
their breads.
For details, write Luci Morren, Soynica, ERP-05,
Managua, Nicaragua. To phone Nicaragua, where the time
is 2 hours later than California: 011 +505-2-73360. Address:
3625 South 1st St. #110, Austin, Texas 78704. Phone: 512912-1429.

763. Obatolu, V.A.; Osho, S.M.; Cole, A. 1995. Chemical,
biological and sensory evaluation of extruded maize
complemented with soybean and cowpea. In: Proceedings of
the 21st Annual Conference of Nutrition Society of Nigeria.
2 p. Held on 5-8 April 1995. [2 ref]
• Summary: The prevalence of malnutrition in Nigeria,
especially among children, has led to frequent studies on
the improvement of infant diet. The diet of most children is
based on cereal grains, especially maize and sorghum, which
are traditionally fermented, then ground to a paste–which is
finally cooked to get a smooth gruel. Maize is already low in
tryptophan, and this method of processing eliminates neatly
all the water-soluble nutrients.
Food legumes, because of their high protein content,
offer a natural supplement to this staple diet. In Africa,
cowpea is the choice of many populations “while soybean
occupies a premier position as a world crop because of its
high protein content.
“The purpose of this study was the assess the quality
of soybean and cowpea used in fortifying maize through
extrusion cooking.”
Conclusion: The inclusion of a legume in weaning diets
can go a long way towards alleviating malnutrition among
children in Nigeria. Corn-soy blends had good acceptability.
Address: 1. Inst. of Agricultural Research and Training
(IAR&T), OAU; 2. International Inst. of Tropical Agriculture
(IITA); 3. Dep. of Human Nutrition, Univ. of Ibadan. All:
Ibadan.
764. Garcia Uriarte, Alvaro; Ortega, Alberto. 1996. Recent
history of soyfoods in Cuba. Part I (Interview). SoyaScan
Notes. Jan. 9. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Overview: Since 1995 Cuba has become
the rising star among developing countries in the use of
soyfoods–and especially dairylike products. Cuba is the
first Third World country to realize the potential of dairylike
soy products to enhance the nutrition of the population
while dramatically reducing costs and imports of feeds
required by dairy animals. In the last 2 years, the Cubans
have constructed about 34 “soy dairies” inside of inactive
or partially inactive cow dairies. In 1995 they made 34
million liters of soy yogurt and soy yogurt drink, which
they distribute free of charge to children ages 7-14. They
are now also making delicious non-dairy soy ice cream and
spreadable soy cream cheese. In addition, almost all of the
regular ice cream made in Cuba now contains 50% soymilk.
This remarkable story was told during two long sessions,
mainly by Alvaro, with Alberto adding many key points,
in Alvaro’s office. Alvaro is director and Alberto is vicedirector of Cuba’s Food Industry Research Institute (FIRI;
In Spanish: Instituto de Investigaciones para la Industria
Alimenticia–IIIA) near Havana. Catherine Murphy translated
the first session and Dr. Gilberto Fleites translated the
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second. Shurtleff took notes and asked quite a few questions,
but this was more the telling of a story than an interview. The
meeting was arranged by Pam Montanaro, director of the
Soy Cubano! program at Global Exchange, San Francisco.
She has met with Alvaro and Alberto many times before and
Soy Cubano! has helped significantly to further development
of soybeans and soyfoods in Cuba. Soy Cubano! has given
Alvaro and Alberto several of Shurtleff’s books, helped them
to exchange correspondence, and arranged for Shurtleff’s
present trip to Cuba. The atmosphere is relaxed and friendly.
Alvaro begins: “We would like to tell you the complete
story, in depth, of the development of soyfoods in Cuba from
1984 to the present. You are the first person to whom we
have ever told the story in this much detail. Please fell free
to ask questions.” Shurtleff explains that he is not interested
in commercial secrets. Alvaro laughs and says “Don’t
worry. We’ll let you know if you ask about anything that is
confidential.” Cuba hopes to export some of the proprietary
technology and processes they have developed.
This phase of Cuba’s work with soyfoods began in
early 1984, when Fidel Castro obtained a Mechanical Cow
from Brazil. Note: This relatively small-scale soymilk
production machine was developed in Sao Paulo, Brazil,
by Dr. Roberto H. Moretti (of Vanguarda Mecanica and
the Dep. of Food Technology, FEA/UNICAMP) starting in
1976 and it was patented in 1979. By Nov. 1980, according
to Dr. Moretti, 80-90 Mechanical Cows were in operation
in Brazil. Fidel has long been interested in and concerned
about food, nutrition, and malnutrition worldwide, and
especially in developing countries. It was for this reason that
he obtained a Mechanical Cow–which cost about $40,000.
After 48 hours without sleeping, Alvaro and his collaborators
finished installing the Cow at the Food Industry Research
Institute (FIRI). They began using it with much enthusiasm.
One month later when the Brazilians arrived, they were to
surprised to see it in operation, making soymilk and various
products. Ten copies of the Cow were soon made at Cuba’s
Ministry of Mechanization. But despite much research
and attempts to flavor the soymilk with various fruits, it
continued to have a strong beany flavor. Soymilk from the
Cow was first sold in 1984 at 15 outlets in Havana at nonrationed dairy products stores in the “parallel market.” It
was not well accepted by the Cuban people, who ended up
feeding it to their pets. The product was withdrawn after
1 to 2 years, but scientists at FIRI began a new project to
study soyfoods and flavor problems in greater depth. By the
beginning of the 1980s partially defatted soy flour (expressed
under pressure, but not texturized) was being used in Cuba as
an extender in ground meat at levels of 2% to 5%.
In 1990 a series of disasters struck Cuba. Shortly after
the dissolution of the Socialist/Soviet Bloc (Warsaw Pact
alliance) in late 1989 and early 1990, Cuba suddenly lost at
least 75% of its trade, which had focused on sugar bought
by the Soviet Union through long-term agreements at prices

well above the world market price of that moment. Food
production dropped due to a severe shortages of fertilizers,
agrichemicals, gasoline, and imported feed for animals.
What Cuba now calls the Special Period was phased in.
The situation grew even worse in October 1992 when the
United States passed the Torricelli Act (also known as
the “Cuban Democracy Act”) The United States had had
an embargo on trade with Cuba since 1960, but the new
Act became essentially a blockade (a true blockade is a
military operation), in which the U.S. very effectively
pressured foreign nations and companies not to trade with
Cuba–in violation of the United Nations charter, the charter
of the Organization of American States, and virtually all
international law. The Torricelli Act made the economic
embargo on Cuba more severe than it had previously been.
It curtailed Cuba’s ability to trade with subsidiaries of
U.S.companies abroad, 90% of which was trade in food and
medicine. Thus, it effectively prevented food and medicine
from being shipped to Cuba. The only exception was
humanitarian aid. The Torricelli Act also made it illegal for
Cubans living in the USA to send dollars back to relatives
and friends in Cuba.
In response to the Special Period, FIRI began to work
first on the meat supply, by extending ground meat with
textured extruded soy flour–which was 10 to 15 times
less expensive than meat on a protein basis. Initially Cuba
imported textured soy flour from Mexico. Two extended
meat products were developed: Extended ground beef
was sold in the neighborhood meat/butcher ration shops
(carnicerias), and extended meat patties were sold at places
called Saz (a chain of popular cafeterias) on the free market.
One traditional meat product that Cubans love is
picadillo, which consists of ground meat, garlic, onion, and
lemon, and which is sold at the meat ration shops. Instead
of pure meat, FIRI now used a mixture of 70% textured soy
flour and 30% ground meat. The seasonings in this picadillo
extendido largely masked the soy flavor, but the reaction of
the Cuban people was not very good. Of course, they had
no idea of what was in the new mystery product, and how
much of it. They were used to pure meat, yet the nation was
paralyzed, so this was no longer an option. Even though food
was in short supply, there was a large excess of money, so it
was not an economic issue–the extended meat had to be sold
only at the meat ration shops if everyone was to get a fair
share.
The second extended meat product developed by FIRI,
the patties, were sold like a hamburger, between buns, with
catsup and mustard. The Ministry of Food Industry of Cuba
(MINAL) got a patty-forming machine named Koppens from
the Netherlands, and the patty-making operation was very
successful. MINAL then bought 15 more patty machines,
one for each province, and by 1990 Cuba was making
200,000 meat-soy patties a day. Continued. Address: 1. Ing.,
Director; 2. Vicedirector. Both: Food Research Inst. (Instituto
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de Investigaciones para la Industria Alimenticia), Carretera
Guatao Km 3½, La Lis 19200, Havana City, Cuba. Phone:
21-6986 or 21-6742.
765. Denhart, Roger. 1996. Processing soybeans in Ukraine
(Interview). SoyaScan Notes. March 8-9. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In 1991 Roger, who is a soybean producer
in Illinois, went with 70 other Americans to Ukraine on a
short-term Christian mission project with a group named
Team Expansion, out of Cincinnati, Ohio. At the time this
group worked in about 25 foreign countries. They go into an
area, spend a few weeks trying to establish Christians and
start a church, they work with them in different ways, then
after a few years they will pull out and the church nationals
will be there and the project will be up and running. But
in the Soviet Union, Gorbachev said they could come as
Christians if they did a social exchange. So Roger went as
an agricultural expert–that’s how he got in the door. He was
one of the first Americans to visit the Kherson Agricultural
Institute. He grew to know the vice-director and his family
personally. They wouldn’t show him any farms, but
eventually friends took him to visit the School Farm. He met
Irene who was a teacher, and her husband took him to visit
the State Farm on a Saturday. It was a small village where
98% of the people had outhouses and chickens in the yard.
They will typically have electricity but not natural gas. The
furnaces will be fired with coal or wood. They farm jointly.
The two basic types of farms are the sohos (state farms)
and kohos (collective farms). One of their favorite jokes is:
What’s the difference between them? Answer: There is none.
Roger’s group found out that workers on the state farms
are extremely lazy, whereas the collective workers are just
somewhat lazy. After working and investing in Ukraine,
Roger has come to the conclusion that “capitalism isn’t
perfect, but its a heck of a lot better than Communism.”
In Kherson there is a huge combine factory with 13,000
employees. Iron ore goes in one end, gets transformed
into steel, and finished combines come out the other. They
make everything they need there except the rubber tires and
the paint. They even make the glass. Roger was the first
American in that plant in 102 years.
After his first visit, Roger returned to Ukraine in 1992
and took 12 soybean varieties which he believed would
do well in that area. Asgrow donated a whole container of
soybean seed in 1993 to his project. He did lots of variety
testing in Ukraine. He now probably knows more about
what soybean varieties do well in Ukraine than any other
foreigner.
Roger’s company has worked closely with two
collectives and two state farms. Two weeks ago, in Feb.
1996, he cut those former relationships off because they
just didn’t work or fulfill their end of the bargain. They
understood and were all very good about it. “They stole

from us terribly. The farms are going bankrupt and they were
going to drag us down with them.” Roger’s company is in
the process of taking back all its farming equipment.
Now Roger owns 50% of a company named Freedom
Farm International, which started as a soybean production
operation but is now focused on soybean processing; it is
indirectly focused on soybean production. His company
plans to buy soybeans from Ukrainian soybean growers, and
to support them with technology and equipment, seeds and
herbicides. This company is using two Insta-Pro extrusion
cookers and an extruder to process soybeans into oil and
meal in Ukraine. His company is the first soybean processor
in Ukraine since it became independent of the former Soviet
Union. He obtained grant money from USAID. There were
5-6 such grants given in Ukraine and 12-15 in Russia. His
project was the first among all of these to be completed
successfully; most have been unsuccessful. He is working
closely with Wilmot Wijeratne and others at INTSOY. He
has traveled to Ukraine 19 times since 1991. He is working
closely with a number of Ukrainians at the Agricultural
Institute in Kherson, a city of about 400,000 people. One of
his employees is Irene Palishova, an Associate Professor of
English who speaks fluent English.
He would like to add value to the soybean meal he
now produces, by milling it into soy flour and using it as an
extender for meat sausages. The technology for doing this
was developed by INTSOY in Egypt. He took some of his
soybean flour to a local Ukrainian sausage maker who added
it at the 20% level and was very happy with the results. He
has found that it is not necessary to educate Ukrainians on
the value of soybeans; they already understand.
Roger has heard that there is a small soybean association
in Ukraine but it is pretty much defunct; some people would
like Roger’s people to try to revive it. One of the farm
directors that he first worked with, in 1992, was the head of
the Kherson Oblast association. A man who has worked for
Roger in the past, age 55, is a soybean production expert
with a PhD, who is known throughout the former Soviet
Union as “Mr. Soybean.” He and his wife speak pretty good
English and he is very bright. He has visited the USA at least
twice. He is still active teaching and doing research.
Roger’s company may still get back into soybean
production, but in a 50-50 relationship but in a cash-rent
situation, where they rent the land.
There is another American guy who is a soybean farmer
in Roger’s region of Ukraine. He has been growing soybeans
there for several years. He is working with an independent
farmer and is struggling, but Roger thinks he will make it.
Roger is trying to help him to get registered and do business
there. Address: Freedom Farm International, 513 Crestwood
Dr., St. Joseph, Illinois 61873-9427. Phone: 217-469-2254.
766. Elstner, Friedrich R. 1996. Benefits of using expanders
for soybeans in the feed industry. In: Alex Buchanan, ed.
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1996. Proceedings of the Second International Soybean
Processing and Utilization Conference: 8-13 January 1996,
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny
Publishing Limited Partnership. Distributed by The Institute
of Food Research and Product Development, Kasetsart
University. xviii + 556 p. See p. 434-37. [5 ref. Eng]
• Summary: An expander is similar to a low-cost extrusion
cooker (extruder) or a screw press. Expanders have been
introduced into the feed industry mainly by Amandus Kahl
since the 1980s. “Today over 300 machines are running all
over the world,” with capacities up to 70 metric tons/hour.
Contents: Antinutritive factors (ANFs). Methods of
heat treatment; Expansion. Conclusions. Contains 2 tables
and 6 figures. Table 1 shows the antinutritive factors in raw
soybeans:
1. Trypsin inhibitor.
2. Haemagglutinins/lectins
3. Saponins
4. Goitrogenic factors/glycosides
5. Rachitogenic factors/genistin
6. Metal chelating factors/phytic acid
7. Urease
“Conclusions: Expansion is a good alternative method
for treating fullfat soybeans. As when soybeans are extruded,
the cells are ruptured by friction and pressure drop during
expansion. This leads to an increase of the apparent
metabolizable energy, because the oil of soybeans can be
digested to a higher degree. Compared to an extruder the
expander is less expensive and more flexible. It is possible
to process quite different products within the same plant.
For feed millers to process their own feed components like
soybeans the expander plant is a good choice.” Address:
Amandus Kahl, Hamburg, Germany.
767. Isobe, Seiichiro; Uemura, Kunihiko; Noguchi, Akinori.
1996. Recent industrial achievements in extrusion cooking
in Japan. In: Alex Buchanan, ed. 1996. Proceedings of the
Second International Soybean Processing and Utilization
Conference: 8-13 January 1996, Bangkok, Thailand.
Bangkok, Thailand: Printed by Funny Publishing Limited
Partnership. Distributed by The Institute of Food Research
and Product Development, Kasetsart University. xviii + 556
p. See p. 528-33. [7 ref]
• Summary: “Abstract: Since 21 food companies and
5 machine manufacturers gathered and established the
Japanese Research and Development Association for
Extrusion Cooking in 1985 at the request of Japanese
Ministry of Agriculture, Forestry and Fisheries, the research
of twin screw extrusion cooking has been stimulated and
new foods and feeds developed and tested in the market.
However, this was still not sufficient to make twin screw
extrusion cooking successful for practical use. The fact
is that few food companies have used this technology for
actual production because the capital investment is too

high to achieve the possible benefits. The recent industrial
achievements of extrusion cooking in Japan are discussed
with the emphasis on soy protein texturization with twin
screw extruders and new applications in Japan.
“Introduction: The well-known problems associated
with single screw extruders, include material co-rotation
with the screw, poor mixing and kneading, very severe
restriction on usable materials (components, physical and
chemical properties), and difficult control of residence time.
Consider, for example, the texturization of whole soy bean.
Here we generally face poor cracking, insufficient kneading
and co-rotation of soy bean with the screw, oil back-flow
and intermittent explosive extrusion of poorly texturized
products because material movement depends mainly on
the friction between material and barrel. However, the twin
screw extruder has caught the attention of researchers and
food industries because of its high capability of material
transportation. The better mixing, kneading, heat exchange
and self cleaning functions of twin screw extruders also
provide an incentive to develop this food technology and
to iron out the difficulties associated with the single screw
extruder. Recent development of twin screw extruders
provides us with new applications to various food
processing, especially to wet processes. The idea of a cooling
die also promotes this development and enables us to process
fish and animal meats which have been thought impossible to
be texturized with the extruder.
“Plant Proteins: The fate of protein in the extruder can
be summarized as follows; The material is transported to the
first heating zone where the proteins are reacted, denatured
and separated from the other components (e.g., oil and
carbohydrates) then disrupted into small coagulated particles.
These particles melt at high temperature and are deformed
by the shear caused by the screw movement and the die.
While the melt materials come through the die, the superheated water and the energy accumulated in the materials,
expand the materials, resulting in a laminary or sponge
structure. This is why extrusion cooking is sometime called
thermoplastic extrusion.” Address: Food Engineering Lab.,
National Food Research Inst., 2-1-2, Kannondai, Tsukuba,
Ibaraki 305, Japan.
768. Maneepun, Saipin. 1996. The role of formulated
soyfoods and their enrichment. In: Alex Buchanan, ed. 1996.
Proceedings of the Second International Soybean Processing
and Utilization Conference: 8-13 January 1996, Bangkok,
Thailand. Bangkok, Thailand: Printed by Funny Publishing
Limited Partnership. Distributed by The Institute of Food
Research and Product Development, Kasetsart University.
xviii + 556 p. See p. 291-99. [10 ref]
• Summary: Contents: Abstract. Introduction. Using full-fat
soyflour (FFSF) in formulated soyfoods: Traditional fullfat soyflour production, processing technology for full-fat
soyflour production, baby food products (and conclusions
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of a metabolic study), cookies, concentrated soymilk,
formulated cereal-soy snackfoods (made by an extrusion
cooker), soynoodles (using 10% FFSF with wheat flour).
Using defatted soy flour (DSF), soy concentrates and
isolates. Development of tempeh flour as a food ingredient.
Conclusion.
Tables show: (1) Protein content and protein score
in various cereal-soy combinations (wheat, corn, or rice
unfortified or fortified with soy). (2) Ingredients for six highprotein snacks. (3) Proximate analysis of these 6 high protein
snacks. (4) Nutritional evaluation of 8 high protein snacks.
(5) Composition of four commercial formulated soyfoods
(supplementary baby food, cookie, concentrated soymilk,
soynoodle). Address: Director, Inst. of Food Research and
Product Development, Kasetsart Univ., P.O. Box 1043,
Bangkok 10903, Thailand.
769. Oates, C.G. 1996. Soybean: Successful agribusiness
development. In: Alex Buchanan, ed. 1996. Proceedings of
the Second International Soybean Processing and Utilization
Conference: 8-13 January 1996, Bangkok, Thailand.
Bangkok, Thailand: Printed by Funny Publishing Limited
Partnership. Distributed by The Institute of Food Research
and Product Development, Kasetsart University. xviii + 556
p. See p. 479-87.
• Summary: Contents: Abstract. Introduction. Soybean
composition. Protein fractions: Glycinin, Beta-Conglycinin.
Protein functionality. Water relations: Solubility, viscosity,
gelation. Lipid interactions: Lipid absorption, emulsions.
Soy protein products and their manufacture. Flours and grits.
Protein concentrates. Soy protein isolates. Texturisation.
Extrusion. Spinning: Wet spinning of denatured proteins, wet
spinning of native proteins. Soy protein as a food ingredient:
Baked products, meat products, noodles and pasta products,
soups and sauces, snack products. Industrial non-food,
non-feed products: Adhesives, paper coating, plastics, inks,
potential for increased utilisation. Protein hydrolysates.
Recent advances. Address: Lecturer, National Univ. of
Singapore.
770. Osho, S.M. 1996. Fortification and enrichment of
African diets using soybeans. In: Alex Buchanan, ed. 1996.
Proceedings of the Second International Soybean Processing
and Utilization Conference: 8-13 January 1996, Bangkok,
Thailand. Bangkok, Thailand: Printed by Funny Publishing
Limited Partnership. Distributed by The Institute of Food
Research and Product Development, Kasetsart University.
xviii + 556 p. See p. 314-21. [15 ref]
• Summary: Contents: Abstract. Introduction. Materials and
methods: Research was conducted to incorporate soybeans,
on a household scale, into traditional root and tuber crops
(e.g., cassava), cereals (e.g., maize, sorghum, millet, rice),
developed appropriate processing techniques for making tofu
and soy tempe [tempeh] based products, used an extruder to

develop commercial products containing soy, disseminated
the technologies developed to rural households and smallscale companies.
Results and discussion: A good example of how
soybean has improved nutritional values is by fortification
of cassava and gari, quality and acceptability of local soft
cheese (warankashi, made by coagulating cow’s milk with
an aqueous extract from the leaves of the sodom apple
{Calotropis procera}), and soybean curd (tofu), tempe is a
nutritious Oriental food.
Tables: (1) Nutrient composition of local gari and
fortified soybean gari. Four columns. (a) Nutrients. (b)
Control gari. (c) 75% cassava + 25% soybean milk residue
[okara]. (d) 75% cassava + 25% whole soybean paste.
(2) Sensory evaluation of soygari compared with local
gari. Gari fortified with okara (overall acceptability 6.7) was
almost as well accepted as traditional gari (6.8).
(3) Chemical composition of local cheese (warankashi)
and soybean curd (tofu).
(4) Sensory evaluation scores for warankashi (overall
acceptability 6.4) and tofu (5.0).
(5) Chemical composition of tempe-fortified maize
based weaning foods (dry weight basis).
“Conclusion: Through aid from the International
Development Research Centre (IDRC) Canada, the
International Institute of Tropical Agriculture (IITA) is
collaborating with national programs in Nigeria and recently
Ghana, Cote d’Ivoire and Benin to develop household and
small-scale processing techniques for soybean. The project is
also planning to extend coverage to other African countries.
The future of soybeans looks bright in Africa.” Address:
International Inst. of Tropical Agriculture, Oyo Rd., PMB
5320, Ibadan, Nigeria.
771. Swick, Robert A. 1996. Feeding full-fat soybean meal
to swine. In: Alex Buchanan, ed. 1996. Proceedings of the
Second International Soybean Processing and Utilization
Conference: 8-13 January 1996, Bangkok, Thailand.
Bangkok, Thailand: Printed by Funny Publishing Limited
Partnership. Distributed by The Institute of Food Research
and Product Development, Kasetsart University. xviii + 556
p. See p. 418-27. [19 ref]
• Summary: Contents: Abstract. Nutritional characteristics
of soybeans. Anti-nutritional factors (most of which are
destroyed by heat). Full-fat soybean meal processing:
Water cooking, dry roasting expansion / extrusion. Quality
control: proximate analysis, free fatty acids and amino acid
determinations, urease test, cresol red test, protein solubility
in 0.2% KOH [potassium hydroxide; caustic potash].
Feeding full-fat soybean meal to swine: prestarter / starter
period, grower / finisher, carcass effects (“If a firm carcass
is desired, full-fat soybean meal should be limited to about
10% of the feed during the last 25 days of growout as today’s
genetically lean pigs may be more prone to softer fat than
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pigs studied 20 years ago”), gestation / lactation, diets using
full-aft soybean meal. Summary. Contains 9 tables. Address:
American Soybean Assoc., Singapore.
772. Bluebook Update (Bar Harbor, Maine). 1996. Insta-Pro
presents new extruder. 3(3):3. July/Sept.
• Summary: In July 1996 Insta-Pro International introduced
the Model 9400 Extruder which can process up to 8,000
pounds per hour. A photo shows the new extruder.
Note: Insta-Pro International is a division of Triple “F”,
Inc., 10301 Dennis Drive, Des Moines, Iowa 50322. Phone:
1-800-369-8946.
773. ASA Today (St. Louis, Missouri). 1996. Chinese feed
team visits Iowa and Minnesota. 3(2):4. Dec.
• Summary: The Iowa Soybean Promotion Board and
the Minnesota Soybean Research & Promotion Board, in
cooperation with the American Soybean Association and
United Soybean Board, hosted a 17-member trade team of
Chinese feedmillers touring farms in Iowa and Minnesota.
The team was accompanied by Phil Laney, American
Soybean Association country director in China; Claudia
Chong, ASA livestock assistant in Shanghai; and technical
expert Darwin Britzman, International Nutrition Consulting,
Inc.
“The purpose of the trade mission was to provide
information on feed production using Hi-Pro soybean meal
in low-cost efficiency diets for layers, broilers and swine.
Scheduled stops at swine farms, feed companies, and
cooperatives, focused on management practices to reduce
production costs and other production technology to make
more efficient use of soybeans in feeds (extrusion, roasting,
etc.).
“The ultimate goal of U.S. soybean producers is to
convince at least 50 percent of the feedmillers participating
in the trade mission to incorporate at least one change by
September 30, 1997, based upon the new technology learned.
According to Sherry Lowe, Communications Specialist for
the Minnesota Soybean Growers Association, as a direct
result of the visit to the U.S., members of the Chinese team
placed orders totaling 130,000 metric tons of U.S. soybeans;
that’s nearly 4.8 million bushels!”
A close-up photo shows three men in a soybean field.
The caption reads: “ASA / China Country Director Phil
Laney (center) experiences a Minnesota soybean field
with international soybean customers Tang Jing, Director
Administration Office, China National Research & Training
Center / China National Seed Company (left) and Jin Jabanj,
Vice Manager of Anhui Province Feed Corporation.”
774. Product Name: Finnprotex (Textured Soy Protein
Concentrate).
Manufacturer’s Name: Finnsoypro Oy Ltd.
Manufacturer’s Address: Taltattie 3, 23500 Uusikaupunki,

Finland. Phone: 02 841-4910.
Date of Introduction: 1996.
Ingredients: Soy protein concentrate.
How Stored: Refrigerated
New Product–Documentation: Website: www.finsoy.
com. The company was founded in 1996. Talk with Daniel
Chajuss. 2005. April 13. Daniel helped Finnsoypro Oy
(Finnsoy) in Finland to start a plant by giving them knowhow; however they bought equipment from a company that
is the daughter company of Wenger. Finnsoypro is a small
factory that makes about 300 kg/hour of textured soy protein
concentrate. They sell it in Finland, the UK, and elsewhere
in Europe. The owner (who is very smart) is a neighbor and
friend of Daniel in Israel; he lives only about 2 blocks away
in another small village. Daniel worked as his consultant.
The company does not make small pieces of textured soy
concentrate, but rather large patty-like products. They
buy the raw material (plain soy protein concentrate) from
Central Soya / Aarhus in Denmark. At home, you hydrate
the product, add the flavor that is in the package, then fry it
like Wiener schnitzel (from German, meaning Viennese veal
cutlet). Daniel likes it. The company now makes products in
many sizes and shapes.
775. Mechanical Engineering Research and Development
Organisation (Council of Scientific & Industrial Research).
1997. Classified ad: Notice inviting tenders. Times of India
(The) (Bombay). Jan. 17. p. 20.
• Summary: “Separate sealed tenders for the supply of the
following items are invited from the leading manufacturers
and or their authorised agents.
“Item No. 1: Expander extruder along with compatible
Squeezomatic & drainage cage suitable for processing 130150 TPD [tonnes per day] high oil content seeds such as
mustard, Sun Flower / Rapeseed etc. and 200 TPD Soyabean
flakes.” Address: Gill Road, Ludhiana–141006, Punjab,
India.
776. Liu, KeShun. 1997. The second generation of soyfoods.
In: KeShun Liu. 1997. Soybeans: Chemistry, Technology,
and Utilization. Florence, Kentucky: Chapman & Hall. xxvi
+ 532 p. See p. 412-41. Chap. 9. Index. [63 ref]
• Summary: Contents: Introduction. Dairy analogs: Frozen
soy desserts (soy ice cream, frozen soy yogurt), lactic acid
fermented soy products (lactic fermentation of soymilk, soy
yogurt, soy cheese), engineered soy cheese. Meat analogs:
The markets, varieties, nutritional consideration, taste, choice
of soy protein ingredients, prospects. Protein texturization:
Fiber spinning, thermoplastic extrusion, direct steam
texturization, shaping and heating, enzymatic texturization,
salt coagulation (tofu making). Tofu-based foods and
ingredients. References. Address: PhD, Soyfood Lab., Hartz
Seed, a Unit of Monsanto, P.O. Box 946, Stuttgart, Arkansas
72160-0946. Phone: 870-673-8565.
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777. Bluebook Update (Bar Harbor, Maine). 1997. Bar N.A.,
Inc. installs soy flour plant in Egypt. 4(3):3. July/Sept.
• Summary: Bar N.A., Inc. of Seymour, Illinois, has
completed installation and startup of a soy flour plant in
Egypt. With a capacity of 50 tons/day, the plant is intended
to be part of an integrated soyfoods facility, which includes
three of Bar’s Model 1500 extrusion/expelling lines.
778. Ontario Soybean Growers’ Marketing Board Newsletter.
1997. Profiles: Helin Oil Packers, Phil Iocavedes, and Jim
Papadopoulos. Oct. p. 7.
• Summary: Helin Oil is a new oilseed crushing company,
located on Hopkins Street in Whitby, Ontario, just east of
Toronto–the site of a former Ralston Purina feed mill. By
mid-winter Helin plans to buy 2 million bushels a year of
Ontario soybeans, which it will convert into “high-quality
partial-fat soymeal for dairy farmers in Ontario and nearby
states,” and a variety of soybean oil products to be sold in
Canada and overseas.
Phil Iocavedes (whose photo is shown) “will manage the
plant, reporting to Jim Papadopoulous, director of operations
for Helin Oil and one of the principals in Empire Foods Ltd.,
the Markham wholesale food and paper company that three
years ago decided the time was ripe to build a vegetable oil
business in the province. Both Helin Oil and Empire Foods
are now owned by Helin Industries Ltd., which will be
traded publicly starting in mid-October on the Alberta Stock
Exchange.
“Ontario’s oilseed crushing industry may be dominated
by international giants CanAmera Foods and Archer Daniels
Midlands, which crush nearly 60 million bushels of soybeans
a year at their Hamilton and Windsor locations, with a value
in round terms of $500 million.”
“Papadopoulos was born in Greece and moved to
Canada at the age of 17 years.”
“The company is considering becoming Canada’s first
marketer of mechanically pressed crude oil
“With a staff of 35, the Whitby plant will be running its
four expellers and six extruders 24 hours a day, seven days a
week to crush 200 to 240 tonnes of cold-press oil per day.”
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
779. Soya Bluebook Plus. 1997. Oilseed glossary: Definitions
and terms commonly associated with oilseed products or
processing. 1998. p. 354-60.
• Summary: Acidulated soapstock, activated, amino acids,
antioxidant, biodiesel, biotechnology, bleaching, bleaching
earth, bolls, Bowman-Birk trypsin inhibitor, bran, break
material, cake, canola, canola meal, catalyst, coconut,
coconut–desiccated, coconut milk, coconut meal, cold
pressed soy oil, cold test, confection sunflower, cooking oil,
copra, copra meal, corn bran, corn feed meal, corn flour,
corn germ meal (wet milled), corn gluten feed, corn gluten

meal, corn grits, cotton linters, cotton plant by-product,
cottonseed–glandless, cottonseed cake (or cottonseed
flakes)–mechanical extracted, cottonseed meal–solvent
extracted, cottonseed screenings, cotyledon, cracked corn,
cracking, crude cottonseed oil, crude soy oil, defatted soy
flour, degermed, dehulled–dehulling, degummed soy oil,
degumming, deodorized, desolventizer-toaster, diglyceride,
drying oil, edamame, edible crude soy oil, edible refined
soy oil, emulsifier, endosperm, esterification, expanded–
expanding, expeller, extracted–mechanical, extracted–
solvent, extruded, extruder, extrusion, fat, fatty acid, feed
(feedingstuff), feed grade, fermented–fermenting, flaking,
flour, free fatty acid (F.F.A.), full-fat soy flour (enzyme
active or heated/toasted), fully refined soy oil, genetic
engineering, germ, ghee, gossypol, grain, green vegetable
soybeans, grits, groundnut, gumming, high-fat flour, hilum,
hulls, hydrogenated vegetable oil, hydrogenization [sic,
hydrogenation], hydrolyzed corn protein, hydrolyzed soy
protein, isolated soy protein, kibbled soybean meal, Kunitz
trypsin inhibitor, lecithin, lecithinated soy flour, linseed meal,
linters, lipoxygenase, low gossypol cottonseed meal, low-fat
soy flour, malto dextrins [maltodextrins], margarine, maturity
groups, meat analogs [meat alternatives], meat extenders,
melting point, methyl esters, miso, monoglyceride, natto,
nutraceuticals, oil, okara, once refined soy oil, oxidation,
palm kernel oil, palm olein, palm stearin, peanut hulls,
peanut meal, peanut skins, pellets, polymerization,
processing or extraction of oilseeds (also called “crushers” or
oil mill operations–solvent extraction, continuous pressing,
batch pressing), protein, pulses, raffinose, rancidity, rapeseed
meal–mechanical extracted, refining, refractive index (R.I.),
rolled or rolling, salad oil, shortening, soapstock, solvent
extracted, solvent extracted soybean flakes, soy flour, soy
grits, soy protein concentrate, soy protein isolate, soy
sauce (incl. that hydrolyzed with hydrochloric acid), soy
sprouts, soya, soya lecithin, soybean(s), soybean ground,
soybean cake, soybean curd, soybean fatty acids, soybean
feed–solvent extracted, soybean flakes and 44% protein
soybean meal, soybean flakes and high protein or solvent
extracted soybean meal, soybean hay sun-cured ground,
soybean hulls (or seed coats), soybean meal, soybean
meal–dehulled–solvent extracted, soybean meal–dehulled–
mechanical extracted, soybean mill feed, soybean mill run,
soybean processor, soybean protein product–chemically
modified, soybean seeds–extruded ground, soybean seeds–
heat processed, soybean solubles–condensed, soybean
solubles–dried, soyfoods, soymilk, soynuts, spinning (to
texturize soy protein isolate for food or industrial use),
stachyose, steepwater, sterols, sunflower hulls, sunflower
meal–dehulled–mechanical extraction, sunflower meal–
dehulled–solvent extracted, sunflower meal–mechanical
extracted, sunflower meal–solvent extracted, sunflower seed–
oil varieties, technical grade refined soy oil, tempeh, textured
soy concentrate, textured soy flour, textured soy protein,
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toasting, tofu, transgenic, triglyceride, trypsin inhibitors,
unsaponifiable matter, unsaturation, vanaspati–vegetable
ghee, wet-milled, whole-pressed cottonseed–mechanical
extracted, winterized oil, yuba. Address: 318 Main St., P.O.
Box 84, Bar Harbor, Maine 04609. Phone: 207-288-4969.
780. Soya Bluebook Plus. 1997. U.S. oilseed crushing plants:
Sorted by state. 1998. p. 374-76.
• Summary: Within each state gives the names of the oilseed
crushing companies–sorted alphabetically. For each company
gives the city, tells if they are also an oil refiner (R), which
oilseeds are processed (canola, corn, cottonseed, peanut,
soybean, sunflower), process type (solvent, extrusion,
continuous screw press, wet milling). Address: 318 Main St.,
P.O. Box 84, Bar Harbor, Maine 04609. Phone: 207-2884969.
781. Bluebook Update (Bar Harbor, Maine). 1997. Wijeratne
joins Insta-Pro team. 4(4):2. Oct/Dec.
• Summary: A portrait photo shows Wilmot B. Wijernatne,
PhD. His most recent position was Director of INTSOY.
Insta-Pro International is located in Des Moines, Iowa.
782. Product Name: Soybean Oil: Vegetable Oil–Expeller
Pressed and Unrefined.
Manufacturer’s Name: CIDIS, Ltd.
Manufacturer’s Address: No. 32 Awolowo Ave., Bodija.
G.P.O. Box 38719, Dugbe, Ibadan, Oyo State, Nigeria.
Phone: 234-0281-00301.
Date of Introduction: 1997 December.
Ingredients: Soybeans.
Wt/Vol., Packaging, Price: 1 liter plastic bottle or 4 liter
plastic container. Retails for 120 or 450 Naira respectively
(1999/08, Oyo State).
How Stored: Shelf stable.
New Product–Documentation: Talk with Sidi Osho,
PhD, founder and owner of Cidis. 1999. Aug. 23-24.
The company’s first two products, sweetened soymilk
and vegetable oil (soy oil) were introduced in Dec. 1997.
Cidis makes its own expeller-pressed soybean oil using an
InstaPro-600 Junior. It is unrefined and filtered several times.
It does not bubble when heated.
783. Product Name: Flavored Textured Soy Items–Crispy
Texture [New Improved Bacon, Type Q Bacon, Pepperoni,
Italian Sausage, Breakfast Sausage, Bacon Flavored Chips,
Beef Strips, Chicken Strips, Taco Flavored Granules] Soft
and Chewy [Bacums I, Bacums III, Pepperoni, Italian
Sausage, Breakfast Sausage, Bacon Flavored Chips, Beef
Strips, Chicken Strips, Taco Flavored Granules].
Manufacturer’s Name: Westwind Industries, Inc.
Manufacturer’s Address: 3930 W. 29th St. South, Suite 55,
Wichita, KS 67217. Phone: 316-943-3212.
Date of Introduction: 1997 December.

Ingredients: Textured soy flour plus flavorings.
How Stored: Shelf stable.
New Product–Documentation: U.S. Soyfoods Directory.
1999. p. 44-45. Talk with wife of Jim Beyers. 1999. May 3.
Jim worked for ADM in R&D for 6-8 years, then worked
for Westward Industries for 18 years making bacon bits.
Talk with Jim Beyers. 1999. May 3. In late 1997 Jim bought
Westward from its founder, Ken Towers, renamed it to
Westwind Industries, and started his own production. The
company makes two types of textured (extruded) soy flour:
Crisp texture (about 5% moisture), and Soft and Chewy
(these products are shelf stable, unrefrigerated for about 2
years). The Soft and Chewy line is made by a secret process
that does not involve adding oil. It is not patented. Jim has
written four patents and he never plans to write another one.
“It’s the fastest way to educate the planet.” He sends a letter
(fax), a sheet containing the names of each product in his two
lines of textured soy items.
784. Charoenphol, C.; Boonyasirikool, P.; Suanpan, S. 1997.
Formulation and acceptability of high protein and calcium
extruded snackfood from fish powder and full fat soy flour.
In: Banpot Napompeth, ed. 1997. World Soybean Research
Conference V: Proceedings. Soybean Feeds the World.
Bangkok, Thailand: Kasetsart University Press. xxiv + 581
p. See p. 431-36. Held at Chiang Mai, Thailand, 21-27 Feb.
1994. [11 ref]
• Summary: Today many snackfoods sold in Thailand
consist of “empty calories”–they supply calories but few
other nutrients. A corn-based extruded snackfood was
supplemented with fish powder at levels of 11.0 and 13.6%
of total weight and full-fat soy flour at levels of 5.0% and
10.0% of total weight. Each of the products was seasoned
with two different flavors. All were well accepted by 40
adults, and could be beneficial to better health. Address: 1.
Food and Drug Administration, Ministry of Public Health; 2.
Inst. of Food Research and Product Development, Kasetsart
Univ.; 3. Dep. of Health, Ministry of Public Health. All:
Bangkok, Thailand.
785. Osho, S.M.; Obatolu, V.A.; Uwaegbute, A.C.; Ndaeji,
C.F.; Olowoniyan, F. 1997. Food uses of soybean in Nigeria:
Opportunities and constraints. In: Banpot Napompeth, ed.
1997. World Soybean Research Conference V: Proceedings.
Soybean Feeds the World. Bangkok, Thailand: Kasetsart
University Press. xxiv + 581 p. See p. 422-30. Held at
Chiang Mai, Thailand, 21-27 Feb. 1994. [6 ref]
• Summary: Contents: Introduction. Past uses of soybeans
in Nigeria. The present uses of soybeans. Results and
discussion: Composition of some Nigerian traditional foods
with and without soybean fortification. Inactivation of the
trypsin inhibitor at household level. Development of a
soybean-cassava product (soy gari). Soybean tofu processing
(soywara or soycheese). The processing of a soy beverage
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(kunu). Soybean oil. Extrusion cooking (IITA concept).
Achievements. Impact.
Tables: (1) Nutritional composition of selected homemade soy-based products compared with products from
traditional preparation method (Soy ogi, soy milk, soy
moinmoin, soy akara). (2) Phytic acid, tannin, and trypsin
inhibitor levels of raw and processed soybean products (the
4 products shown in table 1). (3) Time, temperature, and
treatment necessary for complete inactivation of soybean
trypsin inhibitor at the household level: Boiling under
pressure (with or without soaking), boiling with soda or
kaun, boiling whole without pressure (with or without
soaking), boiling with prior processing (grits, dehulled
soybeans, flour), roasting whole (in sand, in pan). (4)
Composition of local gari and fortified soybean gari (fortified
with okara, or with whole soybean paste). (5) Sensory
evaluation of these three types of gari. (6) Nutritional
composition of local cheese (warankasi) and tofu. (7)
Sensory evaluation of local cheese (warankasi) and tofu.
(8) Nutritional composition of kunuzaki and soy kunuzaki.
(9) Nutrient composition of selected soy flours from the
extruder and screw press (defatted, extruded full fat, defatted
extruded, extruded defatted). (10) The percentage of farmers/
households producing and utilizing soybean in IDRC project
sites (1987, 1991, 1992; Oyo State, Niger State, Kaduna
State, Enugu State). (11) 33 soybean products that are being
made and marketed by companies in Nigeria (Feb. 1992).
For each is given: Name of manufacturer. City or state of
manufacture. Product name or description. Percentage of
soybean used in the product. (12) Summary of number of
markets and retail sale outlets for soybean in Ibadan, Nigeria
(each January from 1987 to 1993): Increased from 2 markets
and 4 retailers in Jan. 1987 to 42 markets and 824 retailers in
Jan. 1997.
Flowcharts show the processing of: (1) Soybean gari.
(2) Tofu. (3) Soybean kunuzaki. (4) Soybeans by extrusion
or expelling. (6) Soybeans and cereals by extrusion. Address:
1. Soybean Utilization Project, International Inst. of Tropical
Agriculture, PMB 5320, Ibadan; 2. IAR&T, PMB 5029,
Ibadan; 3. Univ. of Nigeria, Nsukka; 4. NCRI, PMB 8,
Badeggi; 5. NAERLS, PMB 1067, Zaria. All: Nigeria.
786. Shintani, Terry. 1997. Hawaii diet cookbook. Honolulu,
Hawaii: Health Foundation Press. xxii + 266 p. No index. 22
cm. [15 ref]
• Summary: This weight-loss book advocates a vegetarian
diet but allows small amounts of fish. But Dr. Shintani
“encourages a whole-food plant-based diet as ideal for
optimal health, except under unusual circumstances”
(p. xxix). Dr. Shintani, being a Japanese-Hawaiian
professional, is naturally very positive about soyfoods. In
the glossary of this book, the following soyfoods are defined
(alphabetically):
“Aburage: Japanese deep-fried tofu skin that is often

used as a ‘cone’ sushi wrap.”
“Black Bean Paste: Salty fermented [soy] beans used in
Chinese cooking.”
“Miso: A thick, fermented soybean paste product which
has a savory flavor, often used in soups and sauces.”
“Soy Milk: Whitish creamy drink is made from
soybeans. “Tamari: Genuine tamari is soy sauce made
naturally without wheat as a by-product of miso making.
However, it is commonly used as a term simply describing
naturally brewed soy sauce.”
“Tempeh: A whole soybean food that is a good meat
substitute. It is fermented, which minimizes its ‘beany’ flavor
and gassiness.”
“Texturized Vegetable Protein (TVP): Usually referred
to by the abbreviation of ‘TVP.’ A textured soy product made
from extruded soy flour. Used for making sauces, it has the
texture of ground meat. Available at natural food stores in
minced, granule, and chunk form.”
“Tofu: Fermented [sic] soybean curd.”
The glossary also includes: Arame, azuki beans,
hijiki, konbu, ogo, seitan, umeboshi, wakame, vegan diet
[eliminates all animal products].
About the author: Terry Shintani, M.D., J.D., M.P.H.,
received his Master’s degree in nutrition at Harvard
University, and both his medical degree and law degree from
the University of Hawaii. He is on the clinical faculty at
the University of Hawaii School of Medicine and School of
Public Health, and is the Director of Preventive Medicine at
the Waianae Coast Comprehensive Health Center. His awardwinning program has been featured in Newsweek, CNN,
CBS, NBC and in the Encyclopedia Britannica. A color
portrait photo show’s Dr. Shintani.
Note 1. He published several popular weight-loss books
in the mid-1990s.
Note 2. This book is crippled by lack of an index,
Address: M.D., Hawaii Health Foundation.
787. Harper, Judson. 1998. Current status of low cost
extrusion cookers worldwide (Interview). SoyaScan Notes.
Jan. 13. Followed by a letter dated Jan. 14. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Colorado State University is no longer involved
with the low cost extrusion cooker program; they are no
longer providing technical assistance to individuals or groups
interested in LEC processing. Their contract with US AID
ended in 1988 and they continued on their own for 2-3 years
after that–though they did not install any LEC systems after
1988. Since then they have tried to provide brief verbal
assistance. Ron Tribelhorn is currently with Iams Pet Food, a
maker of gourmet pet food located in Dayton, Ohio.
The program has been taken over by Armando Camacho
of Alimentos Basicos Chihuahua S.A. de C.V. (Topgrafos
#801, Col. 3 de Junio, C.P. 31110, Chihuahua, Chihuahua,
Mexico. Phone: +52 14 24 3496. Fax: 14 24 3747). They
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are making LEC equipment for food and they have installed
some systems. He has expanded into other area of food and
equipment. Dr. Harper visited him in Chihuahua and he and
his wife visited Dr. Harper in Ft. Collins several months ago.
So they have continued to keep a close relationship, and he
seems to be doing okay. The interest in LECs is now mostly
in Latin America. There is a slow growth of interest, but
the idea has not taken off like a rocket ship. Address: Vice
President for Research & Information Technology, Colorado
State Univ., Fort Collins, Colorado 80523-2001. Phone: 970491-7194.
788. INTSOY. 1998. INTSOY course: Soybean processing
and utilization. May 26 to June 19, 1998 (Brochure). Urbana,
Illinois. 8 panels. 2 p. 22 x 10 cm each.
• Summary: Contents: Topics to be presented in the
1998 course: Basic processing concepts, nutrition and
functionality, extrusion technology, oil extraction, soymilk
and dairy analogs (soymilk, soy yogurt, soy ice cream),
Oriental soybean foods (tofu, tempeh, etc.), animal feed
applications, quality control, animal feed applications,
overview of the soybean industry, economics and marketing
of soy products. Cost and travel information (the course costs
$4,300 plus about $1,600 for room, board, and other local
living expenses. INTSOY is unable to offer scholarships).
The course time consists of 35% lectures, 45% handson exercises, and 20% industry visits. This is the 18th
offering of the training program. Some 200 persons from
41 countries have attended the course. Danny Erickson
is the training officer in charge. E-mail intsoy@uiuc.edu.
Address: International Soybean Program, Univ. of Illinois,
35 Environmental and Agricultural Sciences Building, 1101
West Peabody Drive, Urbana, Illinois 61801. Phone: (217)
333-6422.
789. Ralston Purina Company. 1998. Agribrands
International, Inc. St. Louis, Missouri. 95 p. April 1. 28 cm.
• Summary: Ralston Purina Co. has decided to create a new
company, Agribrands, by spinning off its international animal
feeds and agricultural products operations. The company,
whose stock symbol will be AGX, will be traded on the New
York Stock Exchange. Shareholders of record of Ralston
stock as of 1 April 1998 will receive one share of Agribrands
Stock for every ten shares of Ralston stock they own. The
spinoff will occur on April 1.
The production and sale of animal feed was the primary
business of Ralston when it was established in 1894. Animal
feeds and agricultural products continued to be the dominant
business until the 1950s. “The development at that time of
a new extruded dry dog food by Ralston revolutionized the
pet food industry and transformed Ralston into primarily
a consumer products company. Since then, the pet food
business has continued to grow in importance to Ralston
while the relative contribution of the animal feeds and

agricultural products business declined. In the 1980’s,
Ralston’s focus became increasingly directed away from the
animal feeds and agricultural products business as Ralston
acquired Continental Baking Company, the nation’s largest
wholesale baker, in 1984, and the worldwide Eveready
battery business in 1986. The intention of Ralston’s
management to focus on consumer packaged goods and
its stable of leading brands culminated in the sale of its
U.S. animal feeds and agricultural products business to a
subsidiary of British Petroleum in 1986. British Petroleum
did not acquire Ralston’s international animal feeds and
agricultural products business, which became a non-core
business, having limited synergies with Ralston’s other
international businesses.”
“In 1994, Ralston spun-of Ralcorp Holdings, Inc., a
subsidiary to which Ralston had contributed its breakfast
cereal, baby food, cracker and cookie, coupon redemption
and all-seasons resort businesses. In 1995, Ralston sold all of
the capital stock of Continental Baking Company. In 1996,
Ralston sold its assets associated with its cereal business in
the Asia Pacific region (which it had retained in the Ralcorp
spin-off), and terminated its European cereal operations. In
1977, Ralston sold its international soy protein technologies
business. In line with this focus on its core businesses,
Ralston attempted to sell its international animal feeds and
agricultural products business to PM Holdings Corporation
in 1994, but negotiations broke off as the parties were unable
to agree on key terms of the transaction.”
Agribrands’ principal properties are its animal feed
manufacturing facilities and property, which are located
in the following countries: Brazil (7 plants), Canada (7),
Colombia (6), France (7), Guatemala (1), Hungary (2), Italy
(5), Korea (3), Mexico (8), People’s Republic of China (4,
incl. 3 joint ventures), Peru (3), Philippines (2), Portugal (2),
Spain (7), Turkey (2), Venezuela (4, plus a hatchery) (p. 4143; notes which are leased, joint venture, under construction,
or to be divested). Address: Checkerboard Square, St. Louis,
Missouri 63164.
790. Skiff, James. 1998. Jim now has a company name (US
Soy) and a GMO-free soybean cleaning plant at Mattoon,
Illinois (Interview). SoyaScan Notes. July 6. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Jim closed the deal on the soybean cleaning
plant 2½ weeks ago; it was held up by the need for a new
environmental impact report. The plant is located 43 miles
directly south of Champaign, Illinois at 2808 Thomason
Dr., Mattoon, Illinois 61938. Phone: 217-235-1020. He has
decided to call the company US Soy, LLC (Limited Liability
Corporation). Jim is president, Howard Weiner is a director
and secretary of the corporation. They have already chosen
a board of directors. Jim’s home in Minnesota is 650 miles
from the plant, so he flies down to the plant once every other
week. By August 1, he plans to be at the plant almost all the
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time. Last Thursday he ordered the spiral separator–which
he needs to add to the plant. As soon as that is in, he could
begin cleaning. Whether he does that before his contracted
beans start to arrive in about the third week in September is
an open question.
Jim expected to run into plenty of “roadblocks”
and obstacles in setting up this plant, “but they just all
evaporated.” He was told it was too late in the year to find
growers, but that worked out smoothly–though he probably
overpaid them on premiums this first year. Farmers in this
area have not done much in the way of contract growing or
food soybeans. Jim now has 8,200 acres of soybeans (highprotein, large size, and clear hilum) under contract with
soybean growers in the area. This should amount to about
400,000 bushels. These growers seem very receptive and are
delighted to be able to earn a premium of about $1.50 per
bushel over what they could get from their local elevator.
These farmers are now growing value-added soybeans. Jim
has no buyers for his cleaned GMO-free soybeans yet. He is
now choosing a logo and designing a letterhead so he can do
a mailing to soyfoods manufacturers.
This plant was built by Golden Valley Microwave
(based in Minnesota) for seed-grade popcorn at the huge
cost of $4.6 million. They spared no expense to get a stateof-the-art cleaning plant. It was ready to operate in 1992.
The Ken Bradney Co., of Des Moines, Iowa, designed the
plant; they have a reputation for being one of the top grain
plant design companies. It was operated for approximately 2
years, then ConAgra bought out Golden Valley Microwave
and transferred the popcorn operations to some of their own
plants and closed this one down (since it was the “cadillac”
with the highest asset value) for tax purposes.
The complex consists of 6 buildings on about 27 acres.
The largest building is a 6-story tower plus a processing
room, which is about 18,000 square feet.
Jim is looking at new areas for soybean processing; he
wants to buy two new pieces of equipment: A spray-drying
plant to make spray-dried soymilk, and an extrusion milling
operation that would make very fine particle soy flour for one
particular customer.
Looking at the big picture, Shurtleff makes the following
suggestions: Develop a strategic alliance with the Illinois
state soybean board that will dramatically leverage your
ability to spread your message. Suppose the state of Illinois
was willing to hedge its bet on the future of genetically
engineered soybeans, and they decided to position Illinois
as the world’s leading source of both food-grade soybeans
and GMO-free soybeans. This program would run parallel
to their present programs to sell all types of soybeans and
would not conflict with those. The key point is that no U.S.
state has yet positioned itself as a leader in these two areas.
Note: Jim’s first non-GMO soybeans were available for
sale in August 1998. Address: Cornbelt Foods, Inc., P.O. Box
218, Marshall, Minnesota 56258. Phone: 507-537-1406.

791. Osho, Sidi M. 1998. Update on work with soyfoods in
Nigeria (Interview). SoyaScan Notes. Aug. 22. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Sidi calls from a pay phone in Nigeria to say
that she is now running a her own business in Nigeria that
makes soyfoods. Next week her company plans to launch
another marketing program for soybeans in major markets.
She will send Soyfoods Center a video recording, some
photos, and a documentary about this program. In October,
she hopes to travel to the USA. She still wants to write
a book on soyfoods. She is hoping to get a donation of
some money from Plenty USA to help pay for an extruder.
Address: Forest Hill Estate, G.P.O. Box 38619, Ibadan,
Nigeria. Phone: 234-2-241-3993.
792. Ndungi Khoto, Aubry. 1998. Contribution a l’avantprojet d’une usine de production de lait de soja en poudre a
Lubumbashi [Contribution to the rough draft for a factory
for the production of soymilk at Lubumbashi, Congo]. Civil
Engineer thesis, University of Lubumbashi, Polytechnic
Faculty, Dep. of Industrial Chemistry. v + 154 + 16 p. Illust.
30 cm. [73 ref. Fre]
• Summary: Preface and dedication. Introduction. Part
I: Review of the literature. 1. General information about
soya and proteins: 1.1. The soybean (Botanical, origin and
history, soybean production and commerce worldwide, soya
in the Democratic Republic Republic of the Congo {Congo,
formerly Zaire}, structure and composition of soybean
seeds, utilization of soybeans {with diagram}, food uses of
soybeans {oil and meal, soy flour (4 types), soy concentrates
and isolates, textured soy proteins {TVP, thermoplastic
extrusion, spun fibers}, soymilk, tofu, other uses (shoyu,
miso, tempeh, yuba)}, industrial uses of soybeans {linoleum,
plastics, paints, varnishes, etc.}). 1.2. Proteins (in the
human body, in foods), the structure of proteins (amino
acids, ionization and acid-base properties of amino acids),
protein bonds, denaturation. 1.3. Soya proteins (glycinin
or globulin 11S, globulin 7S, hemagglutinins or lectins,
protein inhibitors and other antinutritional factors, amino
acid composition of soy protein). 1.4 Factors affecting the
food value of soya: Acceptability problem (food value of raw
soybeans), intolerance to soy proteins, off-flavors in soya and
their source, inactivation of lipoxygenase, other treatments
affecting the food value of soya: Alkalis.
2. Preparation and properties of soymilk. 2.1. Properties.
2.2. Advantages and disadvantages of soymilk compared
with cow’s milk. 2.3. Preparation. 2.4. Commercial /
industrial production using the Alfa-Laval process.
3. Reminder of certain operations required for the
preparation of soymilk powder: 3.1. Homogenization.
3.2. pasteurization and sterilization. 3.3. Concentration by
evaporation. 3.4. Drying by atomization. 3.5. economies of
energy in dewatering operations.
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4. Some ideas on the methods of sensory evaluation: 4.1.
The different methods. 4.2. Results and interpretations.
5. Important ideas in the study of the market, in
determining the capacity of production, and in the economic
evaluation of a project: 5.1. Study of the market. 5.2.
Determining the capacity of production. 5.3. Economic
evaluation of a project, incl. estimating fixed capital by
adding capital costs.
Part II: Experimental, industrial calculations, economic
calculations. Introduction. 6. Origin and characterization of
the raw materials, trials for inactivation of lipoxygenase. 7.
Determination of the optimal conditions for the preparation
of soymilk. 8. Results of pilot plant trials. 9. Market
study and determination of the capacity of production.
10. Description and calculations for the installation. 11.
Economic evaluation of the project. General conclusion.
Tables show: (1) Number of people that can be
supported for 1 year by the production from one acre
devoted to certain crops and animals. Fewest: Beef 190. Pork
319. Poultry 457. Most: Potatoes 5,329. Split peas 6,901.
Soybeans 9,075. Algae 43,200–154,000. Yeast 3,275,000.
(1.1) Leading soya producing countries in 1985 (worldwide,
with area, production, and yield; USA, Brazil, China,
Argentina, India). (1.2) Leading soya producing continents
in 1985 (North and Central America, South America, Asia,
USSR, Europe, Africa, Oceania). (1.3) Leading soya trading
countries in 1985. Importers: Japan, Netherlands, R.F.A.
(Republique Federal Allemagne = Germany), Spain, Italy.
Exporters: USA, Brazil, Argentina, China, Paraguay. (1.4)
Production of soya in the Congo, by province 1970-1978
(the leading producer by far in 1978 was Western Kasai).
(1.5) Production of soya in Katanga [formerly Shaba, before
that Elisabethville] (1990-1994; by far the leading producer
is Tanganyka). 1.6 Total production of soya in the Congo
(1,000 metric tons) from 1970-1995 (increased from 1.7
in 1970-74 to 18 in 1995). (1.7) Average composition of
different parts of the soybean seed. (1.8) Physico-chemical
composition of soybean seed (ranges and average). (1.9).
Mineral content of soybeans. (1.10). Vitamin content of
mature soybean seeds and soybean meal. (1.11) Fatty
acid composition of soybean oil. (1.11A) Enzymes in the
soybean: Lipoxidase, urease, lipases, beta-amylase. (1.12)
Properties and characteristics of the water-soluble fractions
of soybean seeds. (1.12A) Variations in the solubility of
proteins from defatted soy flour at various pH levels. (1.12B)
Amino acid composition of soybean protein. Address:
Lubumbashi, Katanga Province, Congo.
793. Bluebook Update (Bar Harbor, Maine). 1998. Insta-Pro
teams with RBD. 5(3):3. July/Sept.
• Summary: Insta-Pro International of Des Moines, Iowa
will be marketing mini oil refineries with RBD Technologies.
Utilizing the Insta-Pro ExPress™ extruder/press system
for oilseed processing and RBD’s “Plug & Go” refineries,

Insta-Pro will be the exclusive worldwide marketer of
the preassembled refineries. The new small-scale refining
technology, which will have a typical capacity of 25 tons per
day of vegetable oil, is best suited for processors of specialty
products such as identity preserved oilseeds and non-GMO
seed. For more information, contact Insta-Pro by phone:
515/254-1262, or by fax: 515/254-1351.
“Insta-Pro International can be found in the 1998 Soya
Bluebook Plus on pages 231 & 270.
A small photo shows Dr. Leroy Hanson (L.) president
of Triple “F” and Ken Carlson, president of RBD [Refined,
Bleached, Deodorized] as they seal the deal.
794. Konstance, R.P.; Onwulata, C.I.; Smith, P.W.; Lu, D.;
Tunick, M.H.; Strang, E.D.; et al. 1998. Nutrient-based corn
and soy products by twin-screw extrusion. J. of Food Science
63(5):864-68. Sept. [21 ref]
• Summary: “Blends were developed to provide 20%
protein, 12% fat, 68% carbohydrate and 8% moisture. High
protein soy products (full fat flakes, protein isolate and/or
concentrate) were formulated with corn meal and soybean
oil to provide high protein and fat. The blends were extruded
to provide pre-cooked foods that could be reconstituted at
40ºC to a porridge or gruel, eliminating prolonged cooking
or degradation of heat labile nutrients.” Address: USDA
Agricultural Research Service, Eastern Regional Research
Center, 600 E. Mermaid Lane, Wyndmoor, PA 19038.
795. US Soy. 1998. Expanding the use of food grade nonGMO soybeans (Leaflet). Mattoon, Illinois. 2 panels each
side. Each panel: 21.5 x 14 cm.
• Summary: On the front panel of this 4-panel color (mostly
yellow and green) leaflet is a color photo of 100 of the
company’s 114 identity-preserved galvanized metal bins,
taken from the 6-story processing tower. The soybeans are
dumped from a truck into one of the dumping pits. Then
they are moved by conveyors (there are no augurs) to the
designated individual bin. In each of the two rooms is a huge
control panel, which is used to regulate the movement of the
beans to the desired bin. The two tall towers are called legs;
the first leg is used to move the soybeans to the first 50 bins,
and the second leg to the second 50. A conveyor, about 2 feet
wide, rises from the bins to the place from which the photo
is taken.
Across the top of the inside two panels is written:
“Soybeans... The world’s miracle crop.” On the panels
are a description of the company and 5 more color photos
including (left to right): (1) A man in a laboratory coat
holding an Erlenmeyer flask and performing a test using
technical instruments. (2) A man standing by state of the
art seed cleaning equipment called color sorters; they use
infrared light to remove dark-colored, spotted, or dirty beans,
(2) More metal bins–taken from the top of one of the legs.
(3) The six-story processing tower and conveyor. Soybeans
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are conveyed from an outside bin to an interior bin at the
top of the tower. From there, they are cleaned using about
four different machines, which are on different levels. The
adjacent one-story building to the lower right is used for
extruding and expelling, to make soy flour, etc. The beans are
conveyed to the bagging line on the ground level where the
tower and lower building meet. To the far right are loading
docks for bagged beans. Under the conveyor, to spouts come
out of the processing tower. They are used to load a bulk
(20 or 40 foot) shipping container on the back of the truck
which has been driven under a spout. The company has 70
million pounds of on-site storage. Thanks to Becky Walker,
office manager, for explanation of the photos. Address: 2808
Thomason Dr., Mattoon, Illinois 61938. Phone: 217-2351020.
796. Mercier, C.; Linko, P. Harper, J.M. 1998. Extrusion
cooking. St. Paul, Minnesota: American Association of
Cereal Chemists. 471 p. Illust. 24 cm. *
• Summary: Previously published in 1990, edited by C.
Mercier.
797. Mahungu, S.M.; Diaz-Mercado, S.; Li, J.; Schwenk, M.;
Singletary, K.; Faller, J. 1999. Stability of isoflavones during
extrusion processing of corn/soy mixture. J. of Agricultural
and Food Chemistry 47(1):279-84. Jan. [25 ref]
• Summary: “The amount of extractable isoflavones
decreased after extrusion for both the SPC [soy protein
concentrate] and SPC/ corn meal blend when extracted
with 80% aqueous methanol but remained approximately
the same when first hydrated with water before extraction.
However, initially hydrating with water produced enzymatic
glycolysis in the unextruded samples, increasing the
aglycons dramatically.” Address: Dep. of Food Science and
Human Nutrition, Univ. of Illinois, Urbana-Champaign,
Urbana, Illinois 61801.
798. Lucas, Marlene. 1999. Flour with power: Benton
country farmers open Iowa soybean processing plant [Iowa
Soy Specialties, LLC]. Cedar Rapids Gazette (Iowa). March
14. p. 1E, 10E.
• Summary: Dan Van Steenhuyse (age 46, of Mt. Auburn
[Iowa]), Homer Showman (age 46, of Shellsburg), and
Marlyn Jorgensen (age 59, of Garrison) have started a new
soybean processing company, Iowa Soy Specialties LLC,
in Vinton, Iowa. These three farmers have all had previous
experience selling their soybeans directly to the Japanese
market; now they want to add value to their soybeans. The
three men also founded the Iowa Producers Cooperative, a
specialty crop organization with 124 members. The company
processes only soybeans that have not been genetically
engineered (non-GMO).
Presently the company makes two products: low-fat soy
flour (containing 6% oil; the oil is removed without using

hexane solvent) and textured soy flour (which they call
TSPn).
The company received a $200,000 loan / grant from
the Iowa Department of Economic Development and used
a USDA Rural Development Program together with Iowa’s
Rural Economic Value Added Mentoring Program.
Photos show: (1) Two hands holding large chunks of
extruded textured soy flour. (2-3) Small portraits of Dan Van
Steenhuyse, president, and Homer Showman, co-owner. (4)
Jars of soybeans and soy products. (5) Sacks labeled Iowa
Soy Specialties. Address: Gazette rural affairs writer.
799. Morrison, E.M. 1999. Soybeans soothe the skin
[SoySoft lotion from Edina, Minnesota]. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Waseca,
Minnesota) 8(2):1, 4-5. April.
• Summary: Cliff and Lucy Larson of Edina, Minnesota,
own an extrusion plant that processes about 12,000 bushels
of soybeans a month. They have invented and are marketing
the first skin care products based on the high quality soy oil.
Their SoySoft Deep Treatment Penetrating Cream (contains
20% soy oil) and SoySoft Daily Moisturizing Body Lotion
(2.5% soy oil) are now being marketed across the region.
They work because soy oil is rich in vitamin E and essential
fatty acids that are beneficial to the skin. Most skin lotions
are made from “mineral oil” or other petroleum derivatives.
They received valuable marketing support from AURI.
Color photos show: (1) A tall plastic dispenser of
SoySoft Deep Treatment Penetrating Cream. (2) The cream
being dispensed on the back of a woman’s hand. (3) Cliff and
Lucy Larson, with a display of their products.
800. Boismenue, Clyde. 1999. New type of textured soy
protein isolate made in Taiwan using extrusion (Interview).
SoyaScan Notes. May 27. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Making this product is now a boom industry
in Taiwan. Japanese companies have solid patents on
the process, yet that does not seem to defer at least three
Taiwanese manufacturers. The product, made by extruding
soy protein isolates and starch, is much less expensive than
spun soy protein isolates. The starch melts away when fresh,
leaving a fibrous texture. The result represents a major
advance. Address: Basic Foods Co., P.O. Box 240070, Los
Angeles, California 90024. Phone: 310-473-0719.
801. Osho, Sidi M. 1999. Update on work with soyfoods in
Nigeria (Interview). SoyaScan Notes. Aug. 23-24. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Dr. Sidi Osho’s new business, named Cidis Ltd.,
is headquartered in Ibadan, Nigeria in a big, old house which
she began to lease in Oct. 1997; they signed a 5-year lease.
Sidi does not know the size of the building. They converted
the “boy’s quarters” in the back of the building into the soy
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processing space, and the garage in the front into the soy
supermarket–which is called Cidis Soyamart. The company
is a corporation whose shares are owned entirely by Sidi and
her husband.
Their first two products, sweetened soymilk and
vegetable oil (soy oil) were introduced in Dec. 1997. Sidi
made the soymilk at her home. They moved into the building
in January 1998 and that month they established their first
kiosk nearby in the Bodija market, the main market in
Ibadan. Each kiosk is staffed by a company employee, and
sells only Cidis’ products. They now have six kiosks, all in
Oyo State in western Nigeria.
Today the company’s best-selling product is soymilk,
of which there are four flavors: sweetened (the bestseller), chocolate, vanilla, and plain (mostly for diabetics).
Immediately after the soymilk is made, it is run into
sterilized plastic bottles, then placed in a refrigerated storage
room. Before being sold at the kiosks, many bottles are
packed in ice in a cooler chest then delivered in a van. The
next most popular product is soy flour–both roasted (like
kinako) and plain whole-fat. Other products include Soya
Fufu and Soya Ogi (both fermented). The company presently
has 16 employees.
In Jan. 1999 Sidi filled out the papers and completed
the first registration for a nonprofit NGO named Cidis
Foundation. The final papers and approval came through
in Aug. 1999. The Foundation, which works closely with
Cidis Ltd., conducts training and educational programs,
and disseminates information on soyfoods. The Foundation
also helps to reduce year-end taxes, because some of the
company’s profits are put into the Foundation and used for
philanthropic activities.
Cidis makes its own expeller-pressed soybean oil using
an InstaPro-600 Junior. It is unrefined and filtered several
times. Address: PhD and founder, Cidis, Ltd., No. 32
Awolowo Ave., Bodija. G.P.O. Box 38719, Dugbe, Ibadan,
Oyo State, Nigeria. Phone: 234-0281-00301.
802. Rabhan, Erwin David. 1999. Introducing commercial
soy products to Iran (Interview). SoyaScan Notes. Aug. 25.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: In 1979 David started a company named
Nutrition Dynamics International (NDI) which developed
and introduced four commercial soy products to Iran:
Mamalak (Powdered Infant Formula), Manna (Food
Supplement), Complete (Complete Meal), and Snacks. The
Mamalak was made with isolated soy protein imported to
Iran via a broker. Manna was a dry breakfast cereal, made
from an extruded mixture of corn and soy (or defatted
soy flour), and sold in a box. It was served like a gruel or
mush by simply adding hot water, and eaten mostly by
children. The Manna was made with soybean grown in
Iran; but when the supply was inadequate, Rabhan imported
soybeans. Complete was a canned food (500 gm) that had

the consistency of a sausage, fortified with soy. A consumer
would cut both ends off the can, push it out, then slice it
crosswise and either eat it as is, fry it, or crumble it and add
it a stew called a horseh or to other dishes, use it as a spread,
etc. It was very inexpensive, and supplied a sold meal for
two men. It was used mainly by adults, not children. These
first three food products were all sold through retail stores,
not to government programs. After the revolution started, his
company had to give 20% of revenues to the government.
The only products he sold to the government were the
snacks.
His company made extruded snacks for 2.3 million
school children, using soy and corn. The government gave
these snacks away as part of their 10:00 a.m. school snack
program. The name of the snacks in Farsi was Sin-Nun-Kay,
which is pronounced snacks. They had seven different snack
products–kind of like Fritos or cheese curls–but fortified with
soy. The snacks were made in a different plant from the other
products.
These products were made in four different plants, and
the cans for Complete were made in a fifth plant. The plants
were located in Damghan (Mamalak and Manna, in separate
plants), Semnon (Complete and the can factory), Abayak (the
snacks), and Bandar Abbas (snacks; a seaport in southern
Iran on the Strait of Hormuz). Each product was made by
a different company, but all the companies were owned
by NDI. The company’s assets were valued at about $14.5
million at the time they were confiscated by the government.
Another plant made corn The princess got interested in
soy and she built a plant (Rabhan does not know if it ever
opened) where she wanted to make soy cookies and compete
with Rabhan. Other companies in Iran also had extruders,
just before he went to jail. The plants are still operating in
Iran. Address: Swainsboro, Georgia.
803. Food Protein Research and Development Center, The
Texas A&M University System. 1999. Practical short course
on textured vegetable protein (Leaflet). College Station,
Texas. 4 panels each side. Each panel: 22 x 9 cm.
• Summary: This course will take place on 24-28 October
1999 at College Station, Texas. Address: The Texas A&M
Univ. System, College Station, Texas 77843-2476. Phone:
409-845-2741.
804. Soyatech, Inc. 1999. Advertiser index. Soya Bluebook
Plus 2000. p. 431.
• Summary: Ag Processing Inc. Allocco S.A. American
Health & Nutrition Inc. AMG Inc. Anderson International
Corp. ADM Lecithin. Archer Daniels Midland Co. B.N.W.
Industries. Baker Process. BAR N.A., Inc. Bean Machines,
Inc. Behlen Mfg. Co., Biostar. Borton, Inc. Breitenbach
GmbH, Leonhard. Brown Company, Charles. Buhler Inc.
Campro International Inc. Cargill, Inc. Center for Crops
Utilization Research. Ceval Alimentos S.A. Clarkson Grain
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Co., Inc. Cleary Products, Inc., W.A. Clofine Dairy & Food
Products, Inc. Codema, Incorporated. Core Team, The.
Damman-Croes N.V. De Smet SA/NV, Extraction. Divine
Engineering, Inc. Edelsoja GmbH. Elementar Americas
Inc. Europa Crown Ltd./Crown Iron Works Company. First
Line Seeds. Frank, Fa. L.I. French Oil Mill Machinery
Company, The. Fundiciones Balaguer, S.A. Genetic ID.
Grain Systems. GTS Energy Inc. Guelph Food Technology
Centre. H&H Company, Inc. HI Roller Enclosed Belt
Conveyors. Identity Seed & Grain Company. Indiana
Crop Improvement Association. INHSA. Innomach Inc.
Insta-Pro International. International Soybean Program
(INTSOY). InterSystems, Inc. Iowa Soy Specialties,
LLC. Jeneil Biotech, Inc. Kice Industries, Inc. Klein
Commodities. Krupp Extraktionstechnik GmbH. Laidig
Industrial Systems. Louisville Drying Machinery. Lucas
Meyer GmbH & Co. Mason Manufacturing. Metal Products
International, Inc. Midwestern Soybeans International,
Inc. Midwestern Soybeans International, Inc. Millbank
Technology (N.Z.) Ltd. Miracle Exclusives, Inc. Monsanto
Company. Montola Growers Inc. Moore & Associates, Inc.,
N. Hunt. Natural Products Inc. Norseman Inc. Northland
Seed Corp./Northland Organic Foods. Nosawa & Company,
Ltd. Oil Mill Gazetteer. Oil-Dri Corporation of America.
OntarBio Organic Farmers’ Co-operative Inc. Ontario
Soybean Growers. Pacific International Distributors (PID).
Prater Industries, Inc. ProSoya, Inc. R&D Equipment
Sales Company. Riceland Foods, Inc. Riley Equipment,
Inc. Roskamp Champion. S. Howes Company, Inc. Sato &
Company, Ltd. Schouten USA Inc. Separators, Inc. SK Food
International. Soyatech, Inc. Specialty Proteins. Strayer &
Associates, Dennis. SunRich Inc. Sweet Manufacturing
Company. Tecno Moageira Ltda. Tetra Pak Inc. Texas
A&M University. Thompson & Sons Ltd., W.G. Tobe
Products. Tradin Organic Agriculture B.V. Tramco Inc.
Turner Chilled Rolls Ltd. U.S. Soy. United Soybean Board.
VIGAN Engineering S.A. Walzen Irle GmbH. Westfalia
Separator, Inc. Westway Terminal Co., Inc. Woodson-Tenent
Laboratories, Inc. Younglove Construction Company.
Address: 7 Pleasant St., P.O. Box 84, Bar Harbor, Maine
04609. Web: www.soyatech.com. Phone: 207-288-4969.
805. Iwe, M.O.; Ngoddy, P.O. 1999. Proximate composition
and some functional properties of extrusion cooked soybean
and sweet potato blends. Plant Foods for Human Nutrition
(Dordrecht, Netherlands) 53(2):121-32. *
806. Lukas, Amy. 2000. Dispelling the soy stigma: Vinton
company, Specialty Proteins, is striving to change image
of soybean products and show healthy benefits. Pioneer
Republican (Marengo, Iowa). Jan. 20.
• Summary: Specialty Proteins (Vinton, Iowa) was formed
by the merger of two Iowa companies: Iowa Soy Specialties
(Vinton, founded in 1997) and Triple “F” Inc. (Des Moines).

The company, co-founded by Marlyn Jorgensen and Homer
Showman, celebrated its grand opening in December 1999
in Vinton. All products are marketed under the trade name
“Iowa Soy.” Marlyn says that his goal is to get soy protein
into people’s diets. In Vinton, Iowa Soy Specialties and
Specialty Proteins are located one block apart. A large photo
shows many people standing inside the plant during the
grand opening. The website is www.iowasoy.com.
Talk with Wilmot Wijeratne of Soy Innovations
International, a division of Triple “F.” 2006. July 20. Triple
“F” is no longer connected with Specialty Proteins. That was
a transient relationship. Address: Clip.
807. Journal Gazette (Mattoon, Illinois). 2000. US Soy
processes, distributes food-grade quality soybeans. Feb. 22.
• Summary: About US Soy in Mattoon, Illinois, which
markets only food-grade, non-genetically modified soybeans.
The company also processes soybeans; it roasts, extrudes,
expels, dehulls, and mills them to make soy ingredients for
the food industry.
808. 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,
soynuts {oil roasted or dry roasted}, soybean sprouts), soy
protein products (made mostly from hexane extracted soy
flakes, soy flour {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 flour 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
beneficial, soy lecithin, oligosaccharides {mainly raffinose
and stachyose; long commercialized in Japan as a powerful
prebiotic}, isoflavones {which belong to a group of
compounds known as flavonoids; soybeans contain 3
types of isoflavones 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
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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 significance and health benefits for humans
continue to be debated}). Driving forces for expansion (see
Fig. 6 and Table 2): medical discoveries about the health
benefits, 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
benefits of soy; 1999 survey by the United Soybean Board),
technology innovations (to mask or eliminate the “beany
or greeny” flavor), 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
isoflavones; (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, isoflavones
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.
809. Wolf, Walter. 2000. Soy-related documents–Business

records (Archival collection). Peoria, Illinois.
• Summary: In July 2000 Dr. Walter Wolf, as he was
preparing to retire from the Northern Center for Agricultural
Utilization Research in Peoria, Illinois, sent to Soyfoods
Center many file folders of soy-related documents that he
had collected between about 1968 and the present. Most
are in the field of soy protein, and none are confidential /
proprietary. Each one is neatly dated, and the documents are
in reverse chronological order in each manila file folder.
Dr. Wolf earned his PhD degree at the University of
Minnesota, where he studied soy proteins. He began work
at NCAUR in 1956; at that time it was named the Northern
Regional Research Center. He worked as a chemist in the
Meal Products Research Group. He did mostly pure research,
rather than applied. At the time there was little interest in
food uses of soy protein. One of his main contributions was
collecting and publishing statistics on the annual production
and price of soy flour, soy protein isolates, soy protein
concentrates, and textured soy protein products.
The following files (listed alphabetically) were received
by Soyfoods Center. Unless otherwise stated, only one file on
each company or subject was received. A thin file contains
less than about 20 sheets of paper; a thick one contains more
than 20 sheets: ADM (Archer Daniels Midland Co.; 2 thick
files 1970-2000). Anderson Clayton (thin, 1971-81). Cargill
(thin, 1970-2000). Central Soya (4 thick files, 1959-1999).
Dawson Mills (thick, 1974-1983). Edible Soy Products, Inc.
(Hudson, Iowa; Maker of Pronuts; thin, 1971-78). EMI Corp.
(Des Plaines, Illinois, thin, 1971-74). Erie Casein Co. (thin,
1966-73). Fuji Oil Co. Ltd. and Fuji Purina Protein Ltd. (of
Japan, thick, 1972-1993). Farmland Industries and Far-MarCo (thin, 1970-1993). Food Ingredients–Dale Johnson (thick,
1964-1998). Garrison Products (extrusion, thin, 1977-78).
General Foods (thin, 1974-1981). General Mills (thick,
1965-1976). Gerber Products (thin, 1969). Grain Processing
Corp. (1968-1976). Griffith Laboratories (thick, 1968-1986).
Gunther Products (purchased by A.E. Staley, thick, 19631975). Honeymead Products (Mankato, Minnesota, thin,
1978-1986). Industrial Grain Products (Montreal, Canada,
thin, 1973-1975). Kikkoman (thick, 1972-1997). Kraft, Inc.
(1965-1984). Lauhoff Grain (1 thin, 1973-86). Loma Linda
Foods (thin, 1969-1986). Miles Laboratories (thick, 197083). Nabisco (1974-81). Meals for Millions Foundation
(1 thin file, 1976). Protein Advisory Group of the United
Nations, PAG Guidelines (thin, 1969-1978). Quaker Oats
(thin, 1970-97). Joe Rakosky, consultant (1979-83). Ralston
Purina Co. (4 files, very thick, 1962-1999). Soy protein
products (2 files, thick, 1970-1986). Soy protein production
statistics and estimates (two thick files, 1970-1996). Staley
(A.E., 1 thick, 1969-1986). Swift & Co. (thin, 1961-1971).
Takeda Chemical Industries (thin, 1970-1984). Textured soy
proteins (1 thin, 1969-71). Tofu equipment (thin, 1970s).
Tokuji Watanabe tofu studies at Peoria, Illinois (thick, 196061). United Nations Industrial Development Organization
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(UNIDO, thick, proceedings of Nov. 1969 meeting at Peoria,
Illinois), Unilever (thin, 1974-79). Wenger Manufacturing
Co. (thin, 1975-76). Worthington Foods (thick, 1965-1998).
Address: NCAUR, Peoria, Illinois.
810. Ernst, Mathew. 2000. Profiles in agricultural
entrepreneurship: Iowa Soy Specialties, LLC, Vinton, Iowa.
Lexington, Kentucky: University of Kentucky, Cooperative
Extension Service. 12 p. Agricultural Economics-Extension
Series No. AEC-2001-01. [13 ref]
• Summary: Contents: Introduction. The idea: Gathering
information. Financing: Business formation. Process
development: A different process. Market development:
A new product and a new company, first customers,
educating the brokers. Regulations: Non-GMO, certified
Kosher. Managing growth: Forming partnerships and new
companies, Hy-Vee alliance, sales and service expertise,
research and development (Flour / TSP, soy oil). Conclusion.
Acknowledgments.
“More than five years of efforts seeking to add value to
the agricultural production in Benton County, Iowa, resulted
in the formation of Iowa Soy Specialties, LLC, in 1997.
Today, Iowa Soy is housed in three buildings with over
18,000 square feet under roof on the north side of Vinton,
Iowa. The company is actively expanding its soy product line
around the globe, enjoying the burgeoning market for soy
food products.
“Three Benton County farmers are the principal
investors and serve as the company’s officers: Dave Van
Steenhuyse (President), Homer Showman (Vice President),
and Marlyn Jorgensen (Vice President).” “They wanted
people to ‘realize the health benefits of soy without having
to eat tofu,’ and their original goal was to make and sell soy
flour as a baking ingredient and provide soy oil for use by
large companies. They would use a mechanical process to
extrude the oil from the soybeans.” “Iowa Soy’s initial stock
offering was bought by 33 local investors.”
“Iowa Soy became a half partner is Specialty Proteins,
LLC, a company which manufactures the line of textured
soy proteins sold by Iowa Soy. The other partner in Specialty
Proteins, LLC, is the company which makes the equipment
used in producing textured soy protein. Production is
presently well underway. To enter the soy milk market, Iowa
Soy aligned itself with a Minnesota company and soy milk
producer [SunRich]. Production there has not yet begun due
to a buyout and restructuring of the Minnesota company.
Most recently [spring 2000], Iowa Soy has formed an
alliance with WholeSoy Foods,” an LLC headquartered in
Des Moines; it will market the new soyfood products under
the Heartland Fields brand name.
Sidebars: (1) Iowa Soy Specialties products. (2) Industry
focus: The soy foods explosion. (3) Industry focus: Natural
and health food markets. (4) Program focus: REVAMP
(Rural Economic Value-Added Mentoring Program)

and VAAPFAP (Value Added Agricultural Products and
Processes Financial Assistance Program). Both trace their
existence back to 1991, the year that the Office of Renewable
Fuels and Co-Products (ORFAC) was established by the
Iowa Department of Agriculture and Land Stewardship.
(5) Program focus: REVAMP. Directed by Pat Paustian.
(6) Program focus: VAAPFAP. Directed by Joe Jones. (7)
Process focus: Dry extrusion. (8) New organic product
introduction. (9) The organic audit process. (10). Non-GMO
food claims. (11) “Spin-ff” companies from Iowa Soy:
Specialty Proteins, LLC (formed in 1999 in partnership
with company [Triple “F” / Insta-Pro] that manufactures
equipment used to make textured soy protein. Startup
operating budget: $900,000). WholeSoy Foods (Formed in
the spring of 2000 to market new soy foods under the brand
name “Heartland Fields.” Startup operating budget: $3.9
million). (11) Chronology of Iowa Soy Specialties growth
(1991 to Summer 2000; 10 entries).
Note: As of 2006, Specialty Proteins appears (by a
Web search) to be located at 1601 West D St., Vinton, Iowa.
Phone: (319) 472-4555. However the Nutriant R&D Center
is actually located there. Address: Extension Associate,
Cooperative Extension Service, College of Agriculture, Univ.
of Kentucky, Lexington, KY 40546.
811. Dorsey, Chris. 2000. Making world hunger their
business: Insta-Pro’s technology helps reduce hunger and
create more opportunities for farmers worldwide. Des
Moines Business Record (Iowa). Oct. 16.
• Summary: “Insta-Pro is working with the World Food
Program, which is funded by the United Nations, to help feed
the more than 800 million people on the verge of starvation.”
This helps LeRoy Hansen and Wayne Fox, two of InstaPro’s founders 40 years ago, sleep well at night.
The company has transitioned from serving American
farmers to becoming the No. 1 manufacturer of extrusion
equipment in the world.
A photo shows 3 men standing, with this caption:
“LeRoy Hansen (center, with Nahil Said, left and Wilmot
Wijeratne) co-founded Insta-Pro in 1961 to assist farmers.
Today’s the company’s technology helps to feed the world.”
812. Wang, Tong; Johnson, Lawrence A. 2001. Survey
of soybean oil and meal qualities produced by different
processes. J. of the American Oil Chemists’ Society
78(3):311-18. March. [24 ref]
• Summary: The three main processes investigated are
extruding-expelling (E-E), solvent extraction (SE), and
continuous screwpress (SP). “In general, settled crude E-E
and SP oils had significantly higher peroxide values than
those of SE oils.” “The oxidative stability (AOM [advanced
oxidation models]) of E-E oil was less than that of SE oil,
and that of SP oil was intermediate.” Address: Center for
Crops Utilization Research, Iowa State Univ., Ames, Iowa

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 319
50011.
813. Cooper, Kim. 2001. Major soybean crushers operating
in Canada today (Interview). SoyaScan Notes. June 11.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: There are only two major soybean crushers
currently operating in Canada: ADM Agri-Industries Ltd. in
Windsor, Ontario, and CanAmera Foods, Ltd. in Hamilton,
Ontario. The ADM plant is owned by ADM of Decatur,
Illinois. CanAmera is owned by Ferruzzi-Montedison (of
Italy), which also owns Central Soya Co. (USA). So neither
of the two companies are Canadian owned.
In Ontario province there are also 5-6 smaller companies
that use extruders to process soybeans into oil and meal.
Address: Marketing Specialist, OSG, Chatham, Ontario,
Canada N7M 5L8. Phone: (519) 352-7730.
814. Crowe, Troy W.; Johnson, Lawrence A.; Wang, Tong.
2001. Characterization of extruder-expelled soybean flours.
J. of the American Oil Chemists’ Society 78(8):775-79. Aug.
[13 ref]
• Summary: There has recently been a widespread growth
in extruding-expelling (E-E) facilities for small-scale
processing of soybeans. When partially defatted soybean
meal was made in this way, the residual oil contents ranged
from 7.7 to 12.7% and the protein dispersibility indices
(PDI) ranged from 12.5 to 69.1%.
Extruding-expelling (E-E) is a relatively new process,
developed by A.I. Nelson, W.B. Wijernate, et al. in 1987 (see
original article in JAOCS). Address: 1. Dep. of Food Science
and Human Nutrition, Center for Crops Utilization Research,
Iowa State Univ., Ames, Iowa 50011.
815. Crowe, Troy W.; Johnson, Lawrence A. 2001. Twinscrew extrusion texturization of extruded-expelled soybean
flour. J. of the American Oil Chemists’ Society 78(8):781-86.
Aug. [18 ref]
• Summary: Texturized soy proteins (TSP) have long
been produced from flours extracted with hexane solvent;
however they have a narrow range of characteristics. “The
objective of this study was to determine the influence of
protein dispersibility index (PDI) and residual oil content
on extrusion texturization of partially defatted soy flours
produced by extruding-expelling (E-E).” It was found that
flours with higher PDI values and lower residual oil content
showed better texturization and extrudate qualities. Address:
Dep. of Food Science and Human Nutrition, and Center for
Crops Utilization Research, Iowa State Univ., Ames, Iowa
50011.
816. Wang, Tong; Johnson, Lawrence A. 2001. Refined
normal and genetically enhanced soybean oil obtained by
various extraction methods. J. of the American Oil Chemists’
Society 78(8):809-15. Aug. [13 ref]

• Summary: During refining, extruded-expelled oils
contained less tocopherols and were more oxidized than the
solvent-extracted oils. Note: Why is the word “enhanced”
used in the title and in the Abstract (“Five genetically
enhanced soybeans”). It implies that genetic engineering is
desirable–a view that has not yet been firmly established.
Address: Dep. of Food Science and Human Nutrition, and
Center for Crops Utilization Research, Iowa State Univ.,
Ames, Iowa 50011.
817. Riaz, Mian N. 2001. Extrusion expelling of soybeans
for texturized soy protein. In: Richard F. Wilson, ed. 2001.
Proceedings of the World Conference on Oilseed Processing
and Utilization. Champaign, Illinois: AOCS Press. viii + 213
p. See p. 171-75. [10 ref]
• Summary: “Traditional soybean extraction involves the
use of hexane and is generally done in very large plants. A
new concept of extrusion-expelling of soybeans is gaining
popularity for several reasons: (1) low capital investment,
(2) low operating costs, (3) fewer regulatory concerns, (4)
chemical free, (5) identity preserved, (6) safer as compared
to other processes, (7) less operator training required, and (8)
better product quality.”
This new process, developed by Texas A&M University,
uses a traditional expeller and a modern extruder in tandem
to produce soy flour with a high PDI that can be used to
make texturized vegetable protein, or simply good-quality
soy flour. Address: Food Protein Research and Development
Center, Texas A&M Univ., College Station, Texas 778432476.
818. Guy, Robin C.E. 2001. Extrusion cooking: technologies
and applications. Boca Raton, Florida: CRC Press;
Cambridge, England: Woodhead. vii + 206 p. Illust. 24 cm. *
• Summary: Contents: 1. Introduction, by R. Guy. 2. Raw
materials for extrusion cooking, by R. Guy. 3. Selecting
the right extruder, by M.N. Riaz. 4. Optimised thermal
performance in extrusion, by J. Mottaz and L. Bruyas.
5. Effective process control, by C.J. Chessari and J.N.
Sellahewa. 6. Extrusion and nutritional quality, by M.E.
Camire. 7. Breakfast cereals, by J-M. Bouvier. 8. Snack
foods, by R. Guy. 9. Baby foods, by M. Kazemzadeh.
From the publisher: “Edited by a leading authority in
the field, and with an international team of contributors,
this important collection reviews some of the key factors
affecting quality and how they can be controlled in
manufacturing a range of extruded products. It has been
widely welcomed as a key reference in maximising the
quality of extruded products.”
Note: Published in 2002 as an e-book.
819. Lee, Cherl-Ho. 2001. Fermentation technology in
Korea. Seoul, Korea: Korea University Press. iii + 330 p.
Illust. Index. 26 cm. [Eng]
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• 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 benefit 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
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. Official adoption of Buddhism and the
establishment of a school of Confucian studies in Koguryo
384 A.D. Official adoption of Buddhism in Paekche.
527 Official adoption of Buddhism in Silla.
663 The destruction of Paekche by Silla.
668 The destruction of Koguryo by Silla.
668-918 Unified Korea of Silla.
About the author (inside front dust jacket): CherlHo 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.
820. Product Name: Soy Chips [Original (Lightly Salted),
or Barbecue Mesquite], or Soy Crisps [Original (Lightly
Salted), or Honey Mustard].
Manufacturer’s Name: Snackie Jack’s.
Manufacturer’s Address: Toronto, Ontario, Canada
(Marketer). Made in USA. Phone: (213) 688-7882.
Date of Introduction: 2002 March.
Ingredients: Incl. soy flour from GMO-Free soybeans.
Wt/Vol., Packaging, Price: 3.5 oz (98 gm).
How Stored: Shelf stable.
New Product–Documentation: See next page. Leaflet
(8½ by 11 inch, color, glossy, front and back) sent by
Patricia Smith from Natural Products Expo West (Anaheim,
California). 2002. March. “Feeling Snackie? Grab a pack of
Snackie Jack’s!”
821. Product Name: Simple Snacks: Soy Snappers
[Cinnamon & Raisin, Caramel, Zesty Ranch, Lightly Salted,
Garlic & Chives, White Cheddar], and Potato Poppers [Sour
Cream & Chives, Lightly Salted, White Cheddar].
Manufacturer’s Name: Wessanen USA (MarketerDistributor).
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Manufacturer’s Address: St. Augustine, Florida.
Date of Introduction: 2002 March.
Ingredients: Soy Snappers, Caramel: Low fat soy flour, rice
pieces, sunflower oil, dehydrated cane juice, spices, natural
flavors, sea salt.
Wt/Vol., Packaging, Price: 3.5 oz. bag.
How Stored: Shelf stable.
New Product–Documentation: See next page. Leaflet
(front and back, 8½ by 11 inch, color) sent by Patricia Smith
from Natural Products Expo West (Anaheim, California).
2002. March. “Simple snacks.” On the top half of the front
are the fronts of each of the packages. On the rear are
nutrition facts and ingredients for each product. These round
snacks appear to be extruded.
822. Stunkard, Jamie. 2002. Soy pioneers: Where are they
now? (Interview). SoyaScan Notes. Sept. 12. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Jamie first got involved with soyfoods in early
1976, when he was working at a vegetarian restaurant named
Prasad Kitchen in Minneapolis. At the time he was also
doing spiritual practice with the Meditation Center, a branch
of the Himalayan Institute in Minneapolis–which had was
not connected with Prasad. He was also a member of the
large and very prosperous Minneapolis Food Co-op system.
In early 1976 Jamie saw and bought a copy of The Book
of Tofu, probably at the Co-op. Using the recipe in that book,
he started making tofu on the stove at Prasad Kitchen for use
only in the restaurant. He used Epsom salts as a coagulant
since he could find no source of nigari.
On 14 Oct. 1976 Shurtleff and Aoyagi came through
Minneapolis on their Tofu & Miso America Tour. They
did a program for about 300 people sponsored by Wedge
Community Co-op and Ananda Marga. The host was Georgie
Yiannias, a woman from the Co-op. After the talk and slide
show, there was a large dinner followed by folk dancing. At
Prasad, Jamie prepared the tofu for that dinner. He ground
the soybeans in a Hobart extruder at Prasad that had just
been used to grind walnuts for baklava (a dessert). Because
of the walnuts, the tofu came out purple. Jamie recalls that
someone at the dinner asked why it was purple. Shurtleff,
who had no idea why, ad-libbed in jest that it was “probably
contaminated with some cancerous mold.” The problem
disappeared.
That program inspired Jamie to start a tofu shop. He
knew he had a ready market at the Food Co-op system. At
the time, Jamie approached Pat Aylward, who was involved
with the meditation center as well, who was unemployed,
and was not sure what he wanted to do next. He invited Pat
to join him in starting a tofu company. “There’s a ready
market for it right now; this is the time.” So they both
worked on it together. Their business, named Joy of Soy,
opened for business in July 1978 at 510 Kasota Ave. in
Minneapolis, Minnesota 55414. Their first two products

were Organic Tofu: Soybean Curd (Regular, or Spiced). That
same month they both attended the foundation meeting of the
Soycrafters Association of North America, held 28-30 July
1978, in Ann Arbor, Michigan. Not long after that, Jamie met
his wife Nancy.
On May 25 1980 Shurtleff and Aoyagi visited Pat
Aylward and Jamie Stunkard at Joy of Soy Tofu in
Minneapolis.
Today Jamie still owns and runs a small tofu shop,
Liberty Soyfoods, at R.R. 1 Box 400, Honesdale,
Pennsylvania 18431; it is located in the basement of the
Himalayan Institute. There he makes about 180 lb/week of
tofu. He and his wife Nancy also run a health food store
named Nature’s Grace.
Jamie last heard of Pat Aylward about 10 years ago.
Pat has long been a real estate agent; a top seller in the
Minneapolis area, he has became very successful and quite
wealthy. “He always had dreams of making a lot of money.”
Address: R.R. 1 Box 400, Honesdale, Pennsylvania 18431.
Phone: 570-253-3469.
823. Bluebook Update (Bar Harbor, Maine). 2002. Triple
“F” restructures. 9(3):3. July/Sept.
• Summary: Insta-Pro International is Triple “F”’s
processing technology division. The restructuring involves
Arla Foods of Denmark, Triple “F”, Inc. of Des Moines,
Iowa, and their partnership Medipharm USA.
824. Wang, Tong. 2002. Soybean oil. In: F.D. Gunstone, ed.
2002. Vegetable Oils in Food Technology: Composition,
Properties and Uses. Oxford, England: Blackwell Publishing;
CRC Press. xiv + 337 p. See p. 18-58. 25 cm. [138 ref]
• Summary: Contents: 1. Introduction. 2. Composition: seed
composition, oil composition, fatty acid composition, minor
components (phospholipids, sphingolipids, unsaponifiable
matter). 3. Extraction and refining of soybean oil: oil
extraction, oil refining, modified non-alkaline refining, coproducts from oil refining (lecithin, deodorizer distillate,
soap stock). 4. Oil composition modification by processing
and biotechnology [genetic engineering]: Hydrogenation,
interesterification, crystallisation and fractionation,
traditional plant breeding and genetic modification.
5. Physical properties of soybean oil: polymorphism
[multiple forms of crystalliization], density, viscosity,
refractive index, specific heat, melting point, heat of
combustion, smoke, flash and fire points, solubility, plasticity
and ‘spreadability,’ electrical resistivity. 6. Oxidative quality
of soybean oil: sensory evaluation, peroxide value, carbonyl
compounds, conjugated diene, TBA test, GC method,
oxidative stability. 7. Nutritional properties of soybean oil. 8.
Food uses of soybean oil: cooking and salad oils, margarine
and shortening, mayonnaise and salad dressing.
Note: Industrial uses of soybean oil are not discussed.
Figures: (1) Graph: Five major oilseeds as a percentage
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of total worldwide oilseed production for the period 1996/97
to 2000/01. The 5 oils are: Soybean oil (53% an increasing),
rapeseed / canola (12%), cottonseed (11%), sunflower (9%),
peanut (9%).
(2) Bar chart: Four major oils as a percentage of total
worldwide production for the period 1999/2000 to 2000/01
based on 17 commodity oils and fats. The four oils are (in
descending order of total world oilseed production): Soybean
(25%, increasing), palm (20%, increasing), rapeseed / canola
(12%, decreasing), sunflower (9%, decreasing).
(3) Six graphs: Oxidation and tocopherol retention
during modified (A) and conventional (B) refining of various
types of oils.
(4) Phosphatidylcholine content of lecithin recovered
from extrusion-expelled (E-E) and solvent extracted (SE) soybean oils. Abbreviations: HO = high-oleic acid
soybean oil. LLL = low linolenic acid soybean oil, LOX =
lipoxygenase-free soybean oil. LS = low-saturated fatty acid
soybean oil. CS = commodity soybean oil. In every case,
solvent extracted gives lower phosphatidylcholine.
Tables: (1) Chemical composition (wt %) of soybean oil
and its components (dry weight basis). The components are:
whole seed, cotyledon, hull, hypocotyl. The columns are:
yield, protein, oil, ash, carbohydrate.
(2) Average composition for crude and refined soybean
oil. The components are: triacylglycerols %, phospholipids
%, unsaponifiable matter % (phytosterols, tocopherols,
hydrocarbons), free fatty acids, trace metals: iron (ppm),
copper (ppm).
(3) Average fatty acid composition (wt %) of oils
from soybean and other oilseeds. The others are: canola,
cottonseed, sunflower, peanut.
(4) Fatty acid composition (mole %) and stereospecific
distribution of neutral and polar lipids of a commodity
soybean. Abbreviations: TAG = triacylglycerols. OC =
phosphatodylcholines. PE = phosphatidylethanolamines. PI =
phosphatidylinositols.
(5) Sterol content (mg/100 gm) of soybean oils.
(6) Tocopherol content of crude soybean and wheat
germ oils. For mechanically pressed soybean oil, solvent
extracted soybean oil, and solvent extracted wheat germ oil.
The tocopherols are alpha, beta, gamma, and delta.
(7) Quality comparison of oils and meals obtained by
solvent extracted, extruded-expelled, and screw pressed
soybeans.
(8) Effect of processing steps on quality of soybean
oil. The steps are: crude, degummed, neutralized, bleached,
deodorized.
(9) Effect of processing steps on content of tocopherols,
sterols, and squalene in soybean oil. The steps are the same
as those in table 8.
(10) Composition of commercial soy lecithin (with max
1.5% water, wt %) and egg lecithin (with the same maximum
water).

(11) Typical composition (%) of commercially refined
lecithin products. The three types of lecithin are: oil free,
alcohol soluble, and alcohol-insoluble.
(12) Uses and functions of soybean lecithin. The
products are: Food: instant food, baked goods, chocolate,
margarine, dietetics. Feedstuffs and technical: calf milk
replacer, insecticides, paints, magnetic tapes, leather, textile.
Cosmetics: hair care, skin care. Pharmaceuticals: parental
nutrition [intravenous feeding], suppositories [designed to be
inserted into the rectum or vagina to dissolve], creams and
lotions.
(13) Composition (wt %) of deodorizer distillate from
various oils. The oils are: soybean, sunflower, cottonseed,
and rapeseed.
(14) Example of a combined hydrogenation,
interesterification, and fractionation to produce low-trans fat
from soybean oil. Note: Fractionation of the interesterified
oil creates a soft fraction (low melting point) and a hard
fraction (high melting point). SFC = solid fat content.
(15) Soybeans with modified fatty acid composition.
Modified by biotechnology.
(16) Melting point of fatty acids and triacylglycerols of
soybean oil and its partially-hydrogenated product.
(17) Representative values for selected physical
properties of soybean oil. The properties are: specific gravity
at 25ºC., refractive index, specific refraction, viscosity,
solidification point, specific heat, heat of combustion,
smoke point (234ºC), flash point (328ºC), fire point (363ºC).
Address: Dep. of Food Science and Human Nutrition, 2312
Food Sciences Building, Iowa State Univ., Ames, Iowa
50011.
825. Klein, Barbara P.; Cadwallader, Keith R.; Chen, Dejun;
Khanna, Pradeep; Weingartner, Karl E. 2003. Textured
vegetable protein in the American kitchen. ChampaignUrbana, Illinois: Illinois Center for Soy Foods. 57 p. Illust.
No index. 24 cm. Series: Soy in the American Kitchen.
• Summary: Contents: Illinois Center for Soy Foods.
Bringing soy foods to the American table. Why eat soy?
What is Textured Vegetable Protein (TVP)? (usually extruded
whole or defatted soy flour). Many forms of TVP (different
size granules or chunks, and various flavors). Buying and
storing TVP. Rehydrating TVP. Tips for using TVP. Adding
TVP to your diet. Nutrient information,
Recipes (38 recipes). Every right-hand page contains an
elegant full-page color photo of the recipe to its left. Most of
the recipes are meatless, but a few (such as Sausage Patties,
with 1 lb ground pork) call for the use of meat. Address: 1.
PhD, editor, Director, Illinois Center for Soy Foods, 170
National Soybean Research Center, 1101 Peabody Dr., Univ.
of Illinois, Urbana, IL 61801. Phone: (212) 244-1706 or
www.soyfoodsillinois.uiuc.edu.
826. Product Name: SoyQuick Iso 85 (Organic Hexane-
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free Soy Protein Isolate-like Product).
Manufacturer’s Name: American Health and Nutrition,
Inc.
Manufacturer’s Address: 3990 Varsity Dr., Ann Arbor, MI
48108. Phone: (734) 677-5570.
Date of Introduction: 2003 June.
Wt/Vol., Packaging, Price: 25 lb bulk.
How Stored: Shelf stable.
New Product–Documentation: Talk with Cindy Maynard,
director of marketing and public relations at AHN. 2003.
May 28. They plan to introduce this organic product in June.
AHN has the exclusive distribution rights to this product. It
is made in Quebec (extruded by a company that has stateof-the-art equipment), and contains 85% protein. Talk with
Cindy. 2003. July 18. This product is now on the market.
Because it is organic, the FOB price to manufacturers is
about $4.20/lb.
Press Release. 2003. March 10. SoyQuick ISO 85
is the “result of a partnership between Oleanergie Co. of
Quebec, Canada, and American Health & Nutrition [AHN].
Oleanergie developed the product over 5 years, winning a
1st place award in all of Canada for new products benefitting
health, the environment and the economy.” It “contains the
highest % protein of any organic soy protein concentrate
in the world today.” It has superb functionality, such as
solubility, water absorption characteristics, emulsion and fat
binding properties. Since 1992 AHN has specialized in the
marketing and processing of Non-GMO Organic and other
Non-GMO soybeans and soyfoods ingredients such as soy
meal, soy flour, TSP and FSP Fine Soy Powder.
827. Product Name: SoyQuick Iso 90 (Hexane-free Soy
Protein Isolate-like Product).
Manufacturer’s Name: American Health and Nutrition,
Inc.
Manufacturer’s Address: 3990 Varsity Dr., Ann Arbor, MI
48108. Phone: (734) 677-5570.
Date of Introduction: 2003 August.
Wt/Vol., Packaging, Price: 25 lb bulk.
How Stored: Shelf stable.
New Product–Documentation: Talk with Cindy Maynard,
director of marketing and public relations at AHN. 2003.
July 18. They plan to introduce this organic product in
August. AHN has the exclusive distribution rights to this
product. It is made in Quebec (extruded by a company that
has state-of-the-art equipment), and contains 90% protein. is
now on the market. Because it is not organic, the FOB price
to manufacturers is about $2.00/lb.
828. Wang, Xi; Wang, Tong; Johnson, Lawrence A. 2003.
Chemical and sensory properties of gas-purged, minimum
refined, extruded-expelled soybean oil. J. of the American
Oil Chemists’ Society 80(9):923-26. Sept. [12 ref]
• Summary: “Developing low-cost oil refining methods is

critical to businesses that use low-cost extrusion-expelling
(E-E) to crush soybeans so they can capture the full valueadded potential by marketing finished oils.”
E-E is a mechanical (rather than a chemical or solvent)
process for extracting oil. The process is simple, requires a
low initial investment, and eliminated the use of hazardous
solvents–such as hexane. Crude soybean oil from E-E
processing has a unique toasted flavor and has a low content
of phosphorus and free fatty acids.
One maker of E-E oils is Nutriant in Vinton, Iowa.
Compared to conventional refining (using hexane
solvent), minimum refining is appealing because of its
simplicity, low capital cost, minimal environmental impact,
and high retention of minor but potentially healthful oil
components.
Conventional refining typically requires degumming,
neutralization with alkali, bleaching, and deodorizing at high
temperature (230-260ºC) and vacuum (3-6 mm of mercury).
Address: Dep. of Food Science and Human Nutrition, and
Center for Crops Utilization Research, Iowa State Univ.,
Ames, Iowa 50011.
829. Corbin, James. 2003. The origin (in 1954) and
development of extruded pet foods at Ralston Purina in
St. Louis, Missouri (Interview). SoyaScan Notes. Nov. 10.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jim earned his PhD in 1950 then went to work
for the National Oats Co. He was not very interested in this
work and “not much was happening,” so he went across town
to Ralston Purina (RP) at Checkerboard Square, St. Louis,
Missouri, and applied for a job. They knew of his work
and were happy to hire him to do animal feeding trials with
feeds and pet foods. He was in charge of the microbiological
laboratory. In those days most dry pet foods were made
by a process called pelleting, which producing hard little
cylinders the shape of a short piece of chalk. Jim’s coworker
was Joseph M. Vandepopulaire, who had started work at RP
2 weeks earlier. Joe, who now resides in Columbia, Missouri,
had a master’s degree in biochemistry and animal nutrition
from the University of Missouri. Jim and Joe replaced two
older men.
Douglas Hale (who now lives in Connecticut) worked
across the hall in the RP breakfast cereal division trying to
develop a cereal that would not get soggy so quickly after
milk was added. He modified a small machine so that it
worked something like an Anderson extruder, except it had
no holes or slats in the side; rather all the contents came out
of a small hole in a die at one end. Douglas Hale, working
with Penny Nichols, had developed the first extrusion
cooker–for breakfast cereals! Dough was a born politician
and like to take credit for things–which created some
animosity.
Jim and Joe were assigned work to do each day; they
usually finished about noon, so they asked their boss, Harold
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Wilcke, what they should do the rest of the day. He told
them to do something useful for RP. They visited Doug
Hale and asked him if they could borrow his machine. He
said “yes,” so they carried it across the hall to their lab and
began experimenting with different mixtures to run through
it. The early mixtures contained dried meat scraps and meal,
grains, soybeans, and a vitamin-mineral premix. They were
astonished at the material that burst out of the machine at the
end after having been cooked in the barrel under pressure
from a screw.
When Walter Montgomery, who was in sales at RP, saw
the first prototype products, he too was impressed. The final
prototype was called X-24 because it was the 24th formula
they had tested and it contained 24% protein. The first man
to see commercial possibilities in the extruded product was
Geoffrey Baker, who was in the human foods division of
RP. In 1954 they test marketed the dry dog food in multiwall
paper bags at Phelps Grocery Co. in Little Rock, Arkansas.
It was a commercial success–in part because each bag was
3 times as large as the competing dog food made of baked
oats–even though both bags weighed the same. Before long,
the product was named Purina Dog Chow.
Ralston Purina decided to keep the process and
equipment secret by not patenting it. So they found a
machine shop in St. Louis which would make them more
and larger extruders. George Lanz, an engineer, tested
and improved the machines. The Wenger Manufacturing
Company (an early maker of extruders) did not even exist at
this time. But the two men who founded Wenger saw RP’s
extruded product and went to work trying to figure out how
it was made. They slowly developed a machine that would
make a similar product, but RP continued to use their own
machines.
Ray Porter designed and built factories for Ralston
Purina. The first factory that commercial Purina Dog Chow
was in St. Louis. The machinery was soon installed in
existing plants at Davenport, Iowa, and Denver, Colorado.
The rest is history. Today the market for dog and cat
foods in the USA is worth $19.3 billion. Address: 186
Animal Sciences Lab., 1207 W. Gregory Dr., Urbana, Illinois
61801. Phone: 217-333-3132.
830. FBX. 2003. Soyfoods Summit: February 18-20, 2004.
Hyatt Regency La Jolla, San Diego, California. www.
foodbevx.com (Brochure). Little Falls, New Jersey: IQPC.
12 p. 28 cm.
• Summary: This brochure begins: “The Food & Beverage
Exchange is proud to present its 7th Annual Soyfoods
Summit.” In association with Soyatech. Media partners:
Nutrition Business Journal, The Soy Daily, Nutraceuticals
World. The conference, which is being organized by The
Food & Beverage Xchange, a division of IQPC (London,
England), will have two separate tracks of presentations: (A)
Technology & applications, and (A) Health benefits of soy.

Summit chairs: Peter Golbitz, president, Soyatech, is chair
of track A. Geri Berdak, Director, Public Affairs, The Solae
Company, is chair of track B.
The facts: (1) “The US Soyfoods market has grown
at an average annual rate of 14% per year for the past ten
years and hit $3.65 billion in 2002.” (2) “Per capita soy
consumption will rise by 50% in the next 5 years.” The main
speakers, with their organization, track, an outline of their
talk, and a small photo are given. Track A: Dr. Jonathan F.
Gordon, Firmenich Inc. Hiraoki Iwamoto, Tendre Corp.,
Japan (frozen tofu). Phil Fass, ADM. Dr. Michael Shemer,
Tivall Corp., Israel. Motohiko Hirotsuka, Fuji Oil Co Ltd,
Japan. Brad Strohm, Wenger Manufacturing Inc. Mian Riaz,
Texas A&M University. KeShun Liu, Univ. of Missouri at
Columbia. Victor Braverman, Braverman & Associates,
Mexico. Jorge Arturo Canas Diaz, Central Heledra Diaz,
Costa Rica.
Track B: Milagros Virginia C. Lim, Nestle Philippines
Inc., Philippines. Mark Messina, Nutrition Matters Inc. John
L. Williams PhD, Univ. of South Dakota. Prof. Fujian Yang
Zhenhua 851 Bio-Science Co Ltd, China. Omer Kucuk M.D.,
FACN, Wayne State Univ., Karmanos Cancer Inst. Helen
Kim PhD, Univ. of Alabama at Birmingham. Prof. Mindy S.
Kurzer, Univ. of Minnesota. Dr. Ari Babaknia, DrSoy. Wendy
Barrett, Eat Smart. Deborah Miller, The Solae Group.
Day 1–General session at end of day: John A.
Schillinger, PhD, Heartland Fields, LLC. Peter Hannam,
First Line Seeds.
Day 2–General session running all day: Paul Lang,
Natural Products Inc. Seth Tibbott, Turtle Island Foods. Tom
Woodward, Tetra Pak, Singapore. Ted Nordquist, WholeSoy
Co. Hsien-Hsin Chang, Lightlife Foods. Gerard Klen Essink,
Prosoy Research & Strategy, The Netherlands. Frank Daller,
Soyadairy, Canada. Daniel Burke, Pacific Soybean & Grain.
Garnet Pigden, The Solae Company. Gerry Amantea, Hain
Celestial Group Inc. Johanna McCoy, Soy Happy. Kim C.
Kristoff, Gemtek.
Post-conference interactive workshops: Tim Redmond,
formerly with American Soy Products. Patricia Godfrey &
Danielle Karleskind, Cargill Soy Protein Solutions. Peter
Golbitz, Soyatech.
For those who register and pay in full by Dec. 5, the
Gold Package of conference plus three workshops the price
is $2,999. By Dec. 31 it rises to $3,099. By Jan. 9 it rises to
$3,199. After Jan. 9 the full price is $3,299. This does not
include lodging and food. The price is $1,299 for those who
register by Aug. 1, but $1,599 after Sept. 15.
Note: Talk with two people who will speak at this
conference. They are paid no honorarium for speaking, and
they must pay their own transportation both ways and all
room and board expenses while at the conference. Why do
they go? Both say this gives them an opportunity to attend
the conference free of charge, to have a nice vacation in
a warm and beautiful part of California, and to meet now

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 327
people and promote their ideas and (informally) their
products.
831. Harper, Judson E. 2003. World Book Encyclopedia:
Soybean. Chicago, Illinois: World Book, Inc. A Scott Fetzer
Co. 22 volumes. See Vol. 18, p. 689-93.
• Summary: Contents: Introduction. The soybean plant.
How soybeans are used: Soy meal (incl. livestock feed,
soy flour, soy grits, soy protein concentrate, isolated soy
protein, textured vegetable protein {TVP}, extruded soy
protein, spun soy protein, products that resemble meat, soy
derivatives {food flavorings, soy milk, soy sauce, fertilizer,
fire extinguisher fluid, insect sprays, paint}), soy oil. How
soybeans are grown: Soybean farming in the USA, diseases
and [insect] pests. How soybeans are processed. History.
Scientific classification.
Crude soybean oil is made into three basic products: (1)
technical refined oil used for industrial purposes, (2) edible
refined oil, made by deodorizing technical refined oil, and (3)
lecithin.
History: “Soybeans are one of the oldest crops raised
by human beings. Historians believe the plant first grew in
Eastern Asia and was cultivated about 5,000 years ago. The
ancient Chinese considered soybeans their most important
crop, and one of the five sacred grains necessary for life.”
Note: Each of the previous statements about early soybean
history is incorrect.
See also: Julian, Percy L.; Tofu. Note: What arbitrary
choices! How about William Morse, USDA, Henry Ford,
miso, soymilk, tempeh? Address: Chicago, Illinois.
832. Product Name: Soy Chips [Aged White Cheddar, or
Barbecue Mesquite], or Soy Crisps [Plain & Simple, Lightly
Salted, Roasted Garlic & Herbs, Kool Ranch].
Manufacturer’s Name: Snackie Jack’s.
Manufacturer’s Address: Toronto, Ontario, Canada
(Marketer). Made in USA. Phone: (213) 688-7882.
Date of Introduction: 2004 March.
Ingredients: Soy Crisps, Lightly Salted: Defatted soy flour,
soy protein concentrate, soy isolate, potato starch, sunflower
oil, salt.
Wt/Vol., Packaging, Price: 1 oz (38 gm) foil bags.
How Stored: Shelf stable.
New Product–Documentation: See next page. Leaflet
(8½ by 11 inch, color, glossy, front and back) sent by
Patricia Smith from Natural Products Expo West (Anaheim,
California). 2004. March. “Feeling Snackie? Rip into total
satisfaction.” One side is devoted to 2 flavors (one new) of
Soy Chips (Barbeque Mesquite and Aged White Cheddar)
and the other to four flavors (all new) of Soy Krisps. “Low
fat, high protein. Baked, not fried.”
833. Food Processing (Chicago). 2004. Wellness Foods–
New Product Profiles: Two next-generation analogues better

simulate full muscle texture. 65(8):s38. Aug. 1.
• Summary: ADM has introduced NutriSoy Next using
soy proteins combined with other vegetable proteins such
as wheat gluten or, in some cases, egg whites. Using a
twin-screw extruder with the ingredients at relatively high
moisture levels of 50-80% locks in flavor and gives them a
moist texture.
Garden Protein International has launched Gardein,
which is extruded non-GMO soy protein and wheat. It
comes in a variety of formats and flavors. “Beef, chicken,
and pork analogs are available in small or medium shreds as
well as 3/4 inch and 3/8 inch dice. Pre-sauce options include
teriyaki, BBQ, sweet and sour, honey garlic as well as
roasted garlic and pepper.”
834. ADM Health & Nutrition Update (Decatur, Illinois).
2004. ADM introduces NutriSoy Next line of meat
alternatives. 6(2):3. Oct. [45 ref]
• Summary: These products are said to have a taste and
texture similar to that of chicken. They are made “using an
innovative technique which results in a more tender, juicy
product than conventional soy-based meat analogs. The
product is manufactured in ADM’s state-of-the-art vegetarian
food plant. The 100,000 square-foot plant is completely
meat- and dairy-free, and is Kosher, Pareve and Halal
certified.”
Note: A separate 2005 leaflet for Nutri-Soy Next
explains: “Twin-screw extruders of proteins at relatively high
moisture levels [Wenger UniTex] gives NutriSoy Next meat
analogs their tender, moist texture.”
835. Egbert, William Russel. 2004. Isolated soy protein:
technology, properties, and applications. In: KeShun Liu,
ed. 2004. Soybeans as Functional Foods and Ingredients.
Champaign, Illinois: AOCS Press. xii + 331 p. See p. 134-62.
Chapt. 7. [39 ref]
• Summary: Contents: Introduction. Technological
development. Functional properties: Solubility, gelation,
emulsification, water binding, viscosity, dispersibility,
foaming and whipping. Applications in food systems:
Hydration of isolated soy proteins, flavor and odor
issues, product storage and handling, health and nutrition
applications (nutritional bars and other confectionary-type
products, liquid nutritional beverages, powdered nutritional
beverages, protein tablets), clinical and pediatric nutritional
products, meat product applications (injection and marination
applications, coarse ground meats, emulsified meats, dry
fermented meats), meat analogs products, extruded cereals
and snacks, bread and other baked goods, dairy alternative
products (soymilks, yogurt, sour creams and soft cheeses,
frozen desserts), other processed foods (pasta, soups and
sauce, reduced-fat and other spreads). Summary.
Figures: (1) Flow chart of processing schematic for
water-washed and alcohol-washed isolated soy proteins.
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Tables: (1) Functional characteristics of various isolated
soy proteins. (2) Functional properties of isolated soy protein
in food systems. Address: Archer Daniels Midland Co., 4666
East Faries Parkway, Decatur, Illinois, 62526, USA.
836. Liu, KeShun. 2004. Edible soybean products in the
current market. In: KeShun Liu, ed. 2004. Soybeans as
Functional Foods and Ingredients. Champaign, Illinois:
AOCS Press. xii + 331 p. See p. 23-51. Chapt. 2. [76 ref]
• Summary: Contents: Introduction. Soybean oil. Traditional
soyfoods: Nonfermented soyfoods (soymilk, tofu, variety
and current market, nutritional value and health benefits,
general processing, soymilk film {yuba}, okara, soybean
sprouts, vegetable soybeans, roasted {soynuts} or cooked
whole soybeans), fermented soyfoods (fermented soy paste
{jiang and miso}, soy sauce, Japanese natto, tempeh, sufu
or Chinese cheese, fermented black soybeans {douchi or
Hamanatto}). Soy protein products: Soy flour, soy protein
concentrate, soy protein isolate, textured soy proteins.
Modern soyfoods. Soy-enriched products. Functional
soy ingredients / dietary supplements: Soy lecithin,
oligosaccharides, isoflavones, tocopherols, phytosterols,
trypsin inhibitors.
Figures: (1) Photo of traditional soyfoods. (2) Photo
of soy flour and defatted meal after crushing. (3) Bar chart
of U.S. soyfood sales since 1992. (4) General flow chart of
processing soybeans into various edible products. (5) Flow
chart of a traditional Chinese method for making soymilk
and tofu. (6) Bar chart of U.S. tofu sales since 1980.
(7) Photo of natto, a fermented Japanese soyfood. (8)
Flow chart of natto production outline. (9) Photo of soy
protein products. (10) Photo of meat analog made by highmoisture extrusion of soybean protein. (11) Photo of new
generation of soyfoods in the market. (12) Photo of soyenriched bakery products. Courtesy of Cargill, Inc. (13)
Photo of bottle of concentrated soy isoflavone product.
Courtesy of Archer Daniels Midland Co.
Tables: (1) Classification of various edible soy products
in the current market. Address: Univ. of Missouri, Columbia,
Missouri.
837. Wang, Tong; Johnson, Lawrence A.; Myers, Deland
J. 2004. Value-added products from extruding-expelling of
soybeans. In: KeShun Liu, ed. 2004. Soybeans as Functional
Foods and Ingredients. Champaign, Illinois: AOCS Press. xii
+ 331 p. See p. 185-200. Chapt. 9. [30 ref]
• Summary: Contents: Introduction. E-E [extrudingexpelling] process. Qualities of meals and oils produced
by E-E, SP [continuous screw press], and SE [solvent
extraction]. Characteristics of E-E meals produced under
various processing conditions. Functionalities of E-E
flours produced under various processing conditions.
Functionalities of E-E flours produced from value-enhanced
soybeans. Applications of E-E soy meal or flour: E-E flour

in doughnuts, texturized soy protein (TSP) production from
E-E flour, TSP from genetically enhanced soybeans and
application as meat extender, E-E meal used as animal feed.
Figures: (1) Diagram of Extruding-expelling (E-E)
system used for soybean processing (adapted from Insta-Pro
International product brochure). (2) Graph of relationship
between protein dispersibility index (PDI) and KOH protein
solubility of soybean meals. (3) Scatter graph of relationship
between protein dispersibility index (PDI) and rumen
undegradable protein (RUP) of soybean meals. (4) Graph of
relationship between protein denaturation (PDI) and residual
oil content of E-E meals. (5) Graph of relationship between
extruder temperature and denaturation of soy protein and
trypsin inhibitor. (6) Graph of protein solubility curves for
low-fat soy flours (LFSF) and defatted soy flour (DFSF). (7)
Bar chart of Emulsification capacity (EC) of various types
of LFSF (low, mid, and high PDI/RO) compared with DFSF
(commercial defatted soy flour, designated as Comm.) at
different pH conditions.
Tables: (1) Quality characteristics of soybean meals
produced by extruding-expelling (E-E), solvent extraction
(SE), and screw-press (SP). (2) Essential amino acid
compositions of soybean meals in percent of total protein.
(3) Quality characteristics of soybean oils produced from
extruding-expelling (E-E), solvent extracting (SE), and screw
press (SP). (4) Functional properties of various soy flours.
Address: 1. Dep. of Food Science and Human Nutrition,
Iowa State Univ., Ames, Iowa, 50011, USA.
838. Chajuss, Daniel. 2005. Brief biography and history of
his work with soy in the USA and Israel. Part II (Interview).
SoyaScan Notes. Feb. 19. Followed by numerous e-mails.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: Let us now return to the early,
pioneering products introduced by Hayes Ashdod during the
1960s. Hayes Ashdod was one of Israel’s first company to
make foods from soybeans, and Israel’s first manufacturer of
modern soy protein products.
In 1963 the company launched its first product, a soy
protein concentrate named Haypro. This product was also
the first commercial soy protein concentrate manufactured
outside the United States.
The main applications for Haypro were as a meat
extender, and in hypoallergenic formulas (especially for
babies and children allergic to cow’s milk). Most of the
product was sold outside Israel, mainly in Europe.
Hayes Ashdod was the world’s first commercial plant
to make “traditional” soy protein concentrate (SPC) and
soy molasses by a counter-current aqueous alcohol wash
system; that system was developed by Daniel. The plant’s
initial capacity was about 5,000 metric tons of soy protein
concentrate and about 2,500 metric tons of soy protein
concentrate per year (each on an as-is wet basis).
Who should get the credit for developing this important
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new process using alcohol? In Dec. 2007 Daniel wrote: “The
credit for developing the process for SPC by aqueous alcohol
wash should go to Mustakas and coworkers [at NRRL] in
Peoria [1960-62].
“In the early 1960s, aqueous alcohol washed SPC
was introduced on a commercial scale by the Central Soya
Company’s Chemurgy Division in the USA; they developed
a immersion aqueous alcohol extraction system to make
SPC. At about the same time we introduced in Israel a
continuous counter current aqueous alcohol wash system to
make SPC. The producers of the ‘traditional’ alcohol washed
SPC generally use the continuous counter current aqueous
alcohol wash system today.”
Also in 1963 Hayes Ashdod introduced “Soy molasses,
a concentrated soy solubles extract, obtained during the
production of soy protein concentrate.” This product
is used in animal feeds and as a source of oligosugars
[oligosaccharides] for elderly people to maintain proper
[digestive-tract] flora and regularity (mainly in Japan). Note:
Daniel Chajuss wrote the above quoted words and date on
14 Jan. 1993 in a letter to William Shurtleff, in response to
a question from Shurtleff. On 9 Sept. 1995 he again wrote
Shurtleff: “The name ‘soy molasses’ was coined by me in
1963. It is generally manufactured today in accordance with
the contents of my Israeli Patent No. 19168.” He recalled in
Feb. 2005: “When we got soy molasses, it was a dark, sweet,
bitter, viscous, strong-smelling product. It looked very much
like molasses. I decided to sell it to the feed mills, which
at that time were using beet sugar molasses. So I decided
to call it ‘soy molasses.’ But from my research in Peoria, I
knew it contained many very interesting compounds–such
as isoflavones and those that prevent perosis in chickens. In
1963 I made an application to the Israeli government to do
research on soy molasses. I believed in it very much because
of the many interesting components it contained. Now, most
of the patents concerning soy isoflavones are about ‘soy
molasses,’ as are most of the scientific articles. So this term
has become accepted, probably because it is so descriptive.
Soy molasses is more like beet sugar molasses than cane
sugar molasses.
In 1964 the company introduced Haysoy brand soy
flours in full fat and defatted, toasted and untoasted forms,
mainly for the baking and fermentation industries.
In 1966 Hayes Ashdod Ltd. introduced texturized soya
protein concentrates under the brand names Hayprotex and
Contex. Hayprotex was designed for use mainly as a minced
meat extender, while Contex was designed mainly for
vegetarian analogs.
Hayes Ashdod started making texturized [textured] soy
protein concentrate in large part because they were very
familiar and friendly with the Katzin family–Sol and Sid
Katzin, two brothers, who came to Israel from the USA and
who built the Shefa Protein Industries plant in Arat, Israel.
They were idealists who made the first textured soy flour

in Israel. Sometimes they would buy (from Hayes Ashdod)
the fines of the white flakes to texturize. Daniel asked Sol
why he didn’t texturize soy protein concentrate. Sol replied:
“We don’t sell taste, we sell nutrition.” Sol was a really nice
fellow, a nutritionist at heart and in his profession. They were
real pioneers, but they had such a difficult time and were
often disappointed.
In the early days, after he saw Sol Katzin’s extruder,
Daniel first did some trials with a Wenger single-screw
extruder. With assistance from Oak Smith, Hayes bought a
small Wenger extruder. Since Daniel didn’t want to compete
with his friend, Sol, he decided to extrude soy protein
concentrate–but the product was not very successful, and
definitely not as successful as Shefa’s textured soy flour
products. Daniel’s product failed largely because of its high
price whereas the Katzin’s product failed because of its
flavor–although its shape was excellent. Daniel is not aware
of any company that made textured soy protein concentrates
before he did. He knows that another similar product was
Response, made by Central Soya.
Note: Concerning early textured soy protein
concentrates: Hayes Ashdod introduced Hayprotex and
Contex in 1966, Griffith Laboratories introduced GL-219 and
GL-9921 in 1974, and Central Soya introduced Response in
1975.
“Hayes Ashdod Ltd. Research and Development
Department has developed many soy analogs in various
forms (‘vegetarian sausages’, ‘fish-less fish fingers’,
‘vegetarian sea food analogs’, ‘vegetarian schnitzels’,
‘vegetarian nuggets’, ‘vegetarian gulash’, etc.) based on
texturized soy protein concentrates (Contex) mainly to
promote Hayes Ashdod Ltd. markets and to find customers
for its products. These vegetarian analog products were never
sold directly to the consumers but were sold to institutions
or to various manufacturers / distributors mainly in dry
rehydratable forms. They started to appear in the market in
about 1966 and still exist today. The usual name was the
product name as appears above. Soy protein isolates were
made on a pilot plant scale and were never manufactured or
sold by Hayes Ashdod Ltd. in any significant quantities.”
Also in 1966 Hayes introduced Hyprovit and Promolac,
two powdered hypoallergenic soy formulas which were
designed to replace milk powder formulas for infants and
children allergic to cow’s milk.
In 1968 Hayes started producing Haypro-T, a special
soy protein concentrate, free of trypsin inhibition and free of
antigenicity, for use in calf milk replacers as a substitute of
milk proteins.
In 1969 Hayes started to produce Primepro, a more
functional and soluble soy protein concentrate, by further
treatment of the aqueous alcohol extracted soy protein
concentrate (Haypro), for use as substitutes for soy protein
isolates and for caseinates in various food systems, especially
in the meat processing industries.
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Also in 1969 Hayes introduced So-Bit (also spelled
Sobit), a fiber product which was removed from the soy
protein concentrate by a tail-end dehulling system containing
both aqueous alcohol washed hulls and fibers obtained from
soybean cotyledons. This product has proven to be beneficial
as a source of dietary fiber, especially for diabetic patients.
Address: Managing Director, Hayes General Technology
Company Ltd., Misgav Dov 19, Mobile Post Emek Sorek,
76867 Israel. Phone: (972) 8 592925.
839. Chajuss, Daniel. 2005. Brief biography and history of
his work with soy in the USA and Israel. Part IV (Interview).
SoyaScan Notes. Feb. 19. Followed by numerous e-mails.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: 1985–Hayes General Technology (HGT) Co.
Ltd. is incorporated as a separate and independent company,
still owned by the Chajuss family, especially to develop
engineering, process know how and new technologies,
mainly in the field of soy proteins.
1986–The Chajuss family sold the remainder of the
shares in Hayes Ashdod Ltd. to Koor Foods Ltd. One of
Koor’s directors was Mrs. Shefi of Kibbutz Hatzor. She was
the link connecting her kibbutz with Koor Foods and Hayes
Ashdod Ltd.
1987 Feb. 18–Elijah Mathew Chajuss, Daniel’s father
and co-founder of Hayes Ashdod Ltd., passed away in
Rehovot at age 84.
In March 1987 all the shares of Hayes Ashdod Ltd. were
purchased from Koor Foods by Kibutz Hatzor. A few months
later, in about Sept. 1987, the company name was changed
from “Hayes Ashdod Ltd.” to “Solbar Hatzor Ltd.”
In 1988 Soya Mainz (of Mainz, Germany) bought from
Hayes General Technology engineering designs to set up a
soy protein concentrate plant in Germany. The plant was not
built and instead in early 1991, Soya Mainz bought 25% of
Solbar’s shares.
In 1989 (a year later) Soya Mainz bought an additional
24% of the shares in Solbar, so that they now owned a total
of 49% equity in Solbar Hatzor; Kibbutz Hatzor owned the
remaining 51% equity of this joint venture between Israeli
and German companies.
Note: The proprietary rights of Hayes Ashdod Ltd.
know-how and technology remained, however, Chajuss’
proprietary possession. Koor Foods ceased operations in
about 1987.
Today HGT does mainly research engineering
and designs systems, but it also manufactures special,
nonstandardized equipment, and installs complete systems.
HGT engineers, including Daniel when warranted, also
work as field engineers and consultants on site when the
systems they have designed are installed in other countries.
They have done that since 1973-74 when their first system
was installed outside in Aarhus, Denmark. Systems for
manufacturing soy protein concentrates and soy molasses,

designed and developed by HGT, have been installed in
Israel, Denmark, The Netherlands, France, USA, China,
and Brazil. All these plants include texturizing facilities,
which although recommended by HGT are designed and
made by firms such as Wenger, Extru-Tech, and Clextral.
Today HGT is known and often referred to as ‘Hayes Ltd.’.
Hayes General Technology Company Ltd. is thus thinking
about making ‘Hayes Ltd.’ its official company name. Also
today (2005) this company is owned and managed by Daniel
Chajuss.
Note: Hayes Ashdod Ltd., although it was sometimes
referred to as “Hayes Ltd.” was never officially named
“Hayes Ltd.”
In early 1991 the German soy processor, Soya Mainz
GmbH and Co. bought a 25% equity interest in Solbar
Hatzor Ltd. (formerly Hayes Ashdod Ltd.), soya protein
manufacturers of Ashdod, Israel. The company has also
contracted with Hayes General Technology Co. Ltd. of Israel
to set up a soya protein concentrate production facility in
Germany.
By 1999 Solbar had started a sister company or division
named Solbar Plant Extracts to market its nutraceutical
products (such as isoflavones) extracted from soy molasses.
Today (Feb. 2005) the makers of traditional type
concentrate generally use the systems developed by Daniel
Chajuss. These systems are purchased from Hayes General
Technology and are presently used by all the leading makers
of traditional and functional soy protein concentrates. Today
over 95% of the soy protein concentrates manufactured
worldwide are made using systems developed by Hayes.
Included among Hayes General Technology clients for
traditional or functional soy protein concentrates (SPC)
have been: (1) Hayes Ashdod Ltd., Ashdod, Israel (later
renamed Solbar Hatzor Ltd.), 1962 to 2005 (complete
engineering designs and services). (2) Aarhus Oliefabrik
A/S, Aarhus, Denmark (alter renamed Central and presently
Solae), 1972 to 1974 and later periodically upon request.
(3) Bunge Sogip, Bordeaux, France, 1988 to 1996 (later
renamed Central Soya Aarhus and presently Solae). (4) Soya
Mainz, Mainz, Germany, 1988 (now part of ADM group).
(5) ADM, Decatur, Illinois, 1989-1999. Intended to be used
for SPC in the Decatur plant. The knowledge was later also
utilized by ADM in plants in the Netherlands (Europort)
and China. (6) Finnsoypro Oy, Uusikaupunki, Finland,
1995. Textured soy protein concentrate plant. (7) Cargill,
Minneapolis, Minnesota, 2000 to 2003. SPC technology
licensing and transfer of know-how and engineering
designs. Also consultations. (8) Shemen Industry–Soyprotec
Advanced Protein Technology, Haifa, Israel, 1999 to present.
SPC technological transfer and licensing agreement and
consultation services. (9) China–In China HGT is involved
directly and or through Wuhan Crown Friendship and
provide Hayes know-how, licensing, engineering designs
and services to manufacture SPC to firms such as Shandong
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Sanwei Oil Enterprise (Group) Co. Ltd., Linyin City, to
Crown Proteins, to Gushen in Shandong province and to
YiQing Group in Tianjin. (10) Brazil–The transfer of knowhow and engineering designs is and was made to such firms
as IMCOPA (2006) and others through Crown Iron Works,
Cargill, Shemen Industries (Soyprotec), Shandong San Wei,
etc.
Daniel has retired largely from the commercial side of
his business. But he still (2005) has a small company that
makes isoflavone products; he likes very much to do research
is this company’s laboratories. “Business can be god or
bad, profitable or not profitable, but when you do research,
you may get good or bad results, but it’s always interesting.
That’s what I like to do.” From time to time Daniel goes
to the Hebrew University of Jerusalem at Rehovot to do
research; he still works occasionally with Dr. Yehudith Birk.
Daniel has become interested in a remarkable plant and
its seed, pearl lupin (Lupinus mutabilis), a species of lupin
that is grown in the Andes of South America for its edible
bean. He has done research on the bitter compounds in this
underutilized bean, and believes this seed has a very bright
future, including as a human food (see separate record).
Daniel’s wife is well (Dec. 2007) and works as
information librarian in Tel Aviv University Faculty of
Medicine.
The year 2007 marks the 45th anniversary of Daniel’s
pioneering work with soy products in Israel. Today Hayes
makes about 450 to 500 metric tons per year. Address:
Managing Director, Hayes General Technology Company
Ltd., Misgav Dov 19, Mobile Post Emek Sorek, 76867 Israel.
Phone: (972) 8 592925.
840. Gandhi, A.P. 2005. A new twist on grain processing
(Letter to the editor). World Grain 23(2)12. Feb. [8 ref]
• Summary: Praises an article titled “A new twist on grain
processing” in the Nov. 2004 issue of World Grain. Dr.
Gandhi’s lab has a Wenger extruder which is used to conduct
experiments on the extruded products of soybean with
different ingredient formulations. He keeps tract of the effect
of extrusion on the nutritional profile of the final product. He
believes that India needs to include more extruded products
it its dietary pattern. Address: PhD, Principal scientist
(Biochemistry), Soybean Processing and Utilization Centre,
Central Inst. of Agricultural Engineering, Bhopal–462038,
Madhya Pradesh, India.
841. Chajuss, Daniel. 2005. History of his work with soy in
Israel (Interview). SoyaScan Notes. April 13. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: ADM made acid-wash soy protein concentrate,
which cannot be texturized. Daniel thinks they did this
after they bought Central Soya’s soy protein isolate plant in
Chicago, and brought it to Decatur, Illinois. This inability
to texturize was one of the reasons ADM asked for Daniel’s

assistance in establishing a plant to make aqueous alcohol
wash soy protein concentrate.
Central Soya made very good soy products–such as
Response [textured soy protein concentrate, launched in
July 1975]. Daniel has always had very good personal and
business relations with Central Soya.
Hayes Ashdod was sold in 1987 and is now named
Solbar. It is still in the same location as before, with much
of the equipment. After the sale, Daniel; used to work there
almost every day, but he no longer works with that company.
Daniel helped Finnsoypro Oy (Finnsoy) in Finland to
start a plant by giving them know-how; however they bought
equipment from a company that is the daughter company of
Wenger. Finnsoypro is a small factory that makes about 300
kg/hour of textured soy protein concentrate. The owner (who
is very smart) is a neighbor and friend of Daniel is Israel.
Daniel really loves his work at Hayes General
Technology (HGT), which he still owns; he is the managing
director. He works to install new plants around the world
based on the unique technology that the and HGT have
developed. He sold Hayes Ashdod Ltd. in part so that he
could focus more on his work at HGT. He is now working on
a plant in Haifa for a company named Soyprotec; it belongs
to Shemen Industries, which is also making soy protein
concentrate.
Daniel drinks Alpro soymilk. “Now in Israel tofu and
soymilk and other soy products are very, very popular.”
Israel’s largest producer of dairy milk, Tnuva, now makes
soymilk. They generate a lot of okara, which is transformed
into a health food product by another company. It contains
about 30% protein, 60% fiber, plus some oil, minerals, etc.
Address: Managing Director, Hayes General Technology
Company Ltd., Misgav Dov 19, Mobile Post Emek Sorek,
76867 Israel. Phone: (972) 8 592925.
842. Wolf, Walter J. 2005. Was Swift’s Food Protein (SFP)
considered a textured soy protein concentrate? (Interview).
SoyaScan Notes. June 23. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Dr. Wolf is quite sure that Swift’s product was
not considered a textured concentrate. In addition, many
people in the industry considered it a poor-quality product
because it was very insoluble and had a granular texture
somewhat like sand. Nowadays when people say textured,
they are usually referring to an extruded product.
Swift made this product by heating soy flakes or flour to
denature the protein, then they washed the resulting product
with water (water wash) to remove the soluble sugars, and
finally they dried it.
Note 1. Daniel Chajuss of Hayes Ashdod Ltd. (Israel)
agrees (personal communication, June 2006) that Swift’s
Food Protein was not considered a textured soy protein
concentrate.
Note 2. This question is important because if Swift’s
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Food Protein was considered a textured concentrate, it would
have been the world’s earliest known textured soy protein
concentrate. Address: Minnesota.
843. Barrett, Walter. 2005. Work with soybeans in Central
Asia (Interview). SoyaScan Notes. Oct. 4 and 6. Conducted
by William Shurtleff of Soyfoods Center. Preceded by letter
(e-mail) of Oct. 3.
• Summary: Walter has worked with soybeans in 4 Central
Asian nations: Kazakhstan, Uzbekistan, Turkmenistan, and
Tajikistan. Kazakhstan and Georgia have the most history
with commercial soybean production, because Soviet
planners made it happen there. They designated other Central
Asian countries for cotton production, in part because cotton
needs less water. Latitude is part of the reason. The climate
is also very dry, so that all soybeans (and almost all crops) in
these countries must be irrigated, but with river water carried
by gravity. Of all the Central Asian countries, Kazakhstan
has been the most successful at understanding a market
economy and making it work.
Walter has many contacts in these countries. He
is willing to help Shurtleff try to get a better history of
soybeans in each of these countries. First, Shurtleff will send
Walter an e-mail containing a table showing the dates he has
for the earliest document seen showing soybeans in each in
each country, and soybean cultivation in each country. Then
the earliest date seen for soybean cultivation in each country.
Walter will forward this e-mail to an intermediary (Winrock
International or Mercy Corps), who will then mail or phone
or hand deliver the message to the network of indigenous
researchers Walter has developed over the years. The
message will encourage them to contact other researchers
who might be interested; then Walter will wait for replies.
Walter believes that Korean communities in at least
four of these countries (Turkmenistan, Uzbekistan, southern
Kazakhstan, and Tajikistan) were growing soybeans for their
own use at an early date–probably since the early 1900s
and using them almost entirely for food–such as tofu, soy
sprouts, Korean-style miso and soy sauce, green vegetable
soybeans, etc. The Koreans raise chickens, for example, but
they forage for food and are not fed soybeans. Walter has no
idea when, or, why, or how these many Korean communities
came to be established in Central Asia. He has no idea where
the soybean varieties they grow came from. These Korean
communities are all found within a horizontal oval that cuts
across national boundaries, and includes the cities of Almaty
[Alma-Ata] (in southwest Kazakhstan), Toshkent [Tashkent]
(capital of Kyrgyzstan), Dushanbe (capital of Tajikistan),
and Ashgabat (capital of Turkmenistan). In this area are
numerous Korean restaurants where Walter has eaten; but
he has no idea how many Koreans live in this area. Most
individual Korean communities grew only one variety, but
each Korean community had its own variety. By contrast,
there are not many Chinese communities in these areas.

Walter expects his next trip to Central Asia to be in
the spring of 2006–probably Uzbekistan and possibly
Turkmenistan or Tajikistan. He is given drivers and
interpreters by the NGO sponsoring his trip. One of the
ongoing problems he faces is the limited abilities of
interpreters; communication is often difficult, and it is hard
to pursue agricultural or academic questions with farmers.
It is less difficult with educated researchers or academicians
(best is Tajikistan, followed by Turkmenistan–who might
help find others). The researchers in these countries don’t
talk much with each other, either within a country or
among countries. They have few opportunities to travel,
and little access to the Internet or e-mail. This is because of
government restrictions, difficulty of getting visas or money,
etc. Researchers are lucky if they have a working computer,
but most have a telephone and some have a cell-phone.
Of all Central Asian countries, Kazakhstan is the one
in which the soybean is the most important as a commercial
crop–by far. They probably have at least several thousand
hectares planted to soybeans. The soybeans in Kazakhstan
are run through an extruder (extrusion cooker) to make
soybean oil and meal. These same extruders are also used
to process cottonseed. Soybeans are grown in Central Asia
largely because of the demand for meal by the local poultry
industry for use in chicken feeds. Poultry is the driving
force, and Central Asia is a “protein-poor” region. Walter’s
main reason for being there is because of poultry and (to a
lesser extent) livestock; it is to help educate them about the
soybean, its value for producing soybean meal and oil, and
about the importance of protein. He helps farmers to grow
soybeans and to develop markets for their beans. Actually,
there is a ready-made market from poultry growers–who now
have to pay a lot of freight to import their soybeans from
Kazakhstan, Iran, Turkey, or India. The key is for Walter to
serve as the bridge–to help bring the poultry growers and the
potential soybean farmers together, to discover that they have
a common interest, and then to work out agreements.
NGOs do lots of impact studies; they want their
volunteers to work on projects that will have economic
impact. They believe that increasing poultry production will
have a positive impact on the economy and the people. The
oil is also appreciated, and refined using modern technology
within each country for use as a high-quality edible oil, sold
in bottles at retail stores. Kazakhstan is about one-half the
size of the United States, and is quite a progressive country
with a market economy, fairly advanced education and
technology. Soybeans are grown mostly in the very south.
They were a major crop during Soviet times (Russia was
a major market for the oil and meal), but after Kazakhstan
became independent in 1990, soybean production fell off to
near zero. The economies of Central Asian countries plunged
at about the same time (1989-91). They are now slowly
getting back to where they once were.
The second most important country for soybeans (a
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very distant second, with maybe 300-500 hectares planted
to soybeans) is the Republic of Georgia, where the western
half is quite moist and the eastern half is very dry. They have
a long history of growing soybeans. Walter knows of one
company there that is processing soybeans using an extrusion
cooker (similar to that made by Insta-Pro).
In third place might be Uzbekistan, followed by
Turkmenistan, and Tajikistan–but all with only about several
hundred hectares in soybeans.
Walter believes that soybeans could become a valuable
double crop in Central Asia, planted after the wheat harvest
in June. That would earn farmers more income, improve the
soil, and break various insect and disease cycles. They need a
legume in the rotation. The government does not help. They
seem interested only in short term profit, keeping the status
quo, and staying in power, not in innovation or long-term
thinking.
In Tajikistan, he met a village farmer, Mr. Mahmadullo,
who had the ability to build machines. He already had a
small business making wheat flour using two motor-powered
millstones. He worked with Walter to build a revolving
soybean drum roaster; the outside was heated by natural-gas
flames. After roasting a batch of about 20-25 kg of soybeans,
he ground them into roasted soy flour.
In Turkmenistan, Dr. Ashraf spent quite a bit of time
working with a Korean community in the town of Dashoguz
in making tofu. She also worked a lot with Peace Corps
Volunteers (PCVs) in that same town; one of the PCVs was
a Korean-American. Walter has not heard of any TVP being
made in Central Asia; if its is made, it must be in very small
quantity. In Uzbekistan, technologically the most developed,
soybeans are being grown–often spread by volunteers.
Address: 2804 Trent Drive, Fort Wayne, Indiana 46815.
Phone: 260-484-7493.
844. Wenger Mfg., Inc. 2005. Wenger milestones (Leaflet).
Sabetha, Kansas: Wenger. 1 p. 28 cm.
• Summary: “1929 Brothers Joe & Louis Wenger–sons
of Swiss immigrants and the youngest of nine brothers–
confront the U.S. Great Depression by rebuilding their feed
mill which had just been destroyed by fire.
“1935 The brothers form a second partnership–Wenger
Mixer Company–and begin the manufacture of mixers and
other simple milling machinery.
“1948 Wenger builds its first extruder, a novel machine
designed to blend molasses with dry feedstuffs and extrude
that product in pelleted form.
“1954 Wenger fills its first foreign order–a pelleting mill
to Venezuela.
“1957 Wenger creates a “multi-duty” pellet mill for
producing both hi-molasses pellets and conventional pellets
for the livestock and poultry industries.
“1958 LaVon Wenger develops and patents the first
commercial cooking extruder for the production of dry

expanded petfoods.
“1959 Demand for Wenger machinery increases and a
sixth factory expansion is completed. A new corporation is
formed–Wenger Manufacturing, Inc.
“1961 Wenger designs and manufactures its first all
stainless steel cooking extruders to be used for continuous
processing of breakfast cereals.
“1965 Wenger builds a research plant in which to
expand product development and demonstrations.
“1971 The international market exceeds 30% of
Wenger’s sales and Wenger International is formed to
manage and service foreign sales for the company.
“1972 Wenger staffs a branch office in Antwerpen
[Antwerp], Belgium to better address growing European
markets.
“1975 Wenger’s manufacturing plant is expanded for the
12th time to meet growing demand.
“1985 Wenger’s research complex is expanded for
the third time. The Technical Center is acclaimed as the
largest extrusion research lab available to the food and grain
processing industries.
“1989 Wenger adds a branch office in Taiwan–followed
by one in Beijing, China–to serve the Asian markets.
“1994 Wenger consolidates its international sales and
groups under the parent corporation, Wenger.
“1997 With over 60 years in business–and a third
generation firmly entrenched–Wenger completes another
expansion of its research and production facilities. With these
expansions–more than twenty in six decades–the company’s
production area exceeds 220,000 square feet. (20,500 square
meters).
“1999 Wenger’s International Sales headquarters moves
to a new office adjacent to Kansas City’s International
Airport.
“2000 Wenger acquires Extru-Tech, Inc., another leading
U.S. manufacturer of extruders and dryers. Both companies
continue to market and service their lines of processing
equipment.
“2002 Wenger adds several state-of-the-art machine
tools to expand capabilities and improve quality.
“2003 Wenger do Brazil LTDA begins operation with
the focus on regional manufacturing and marketing of
replacement wear components.
“2005 Additional plant expansions are completed and
machining and equipment fabrication capabilities are once
again upgraded.” Address: Sabetha, Kansas. Phone: (816)
221-5084.
845. INTSOY. 2006. Processing and marketing soybeans:
Meat, dairy and baking applications, May 1-5, 2006
(Leaflet). Urbana, Illinois. 4 panels each side. Each panel: 22
x 9 cm.
• Summary: This glossy leaflet (green and black on white)
announces a 5-day course ($1,800) plus the course and an
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extended workshop schedule ($2,400). The program now
has 15 corporate sponsors: The Solae Co., Staeta, InstaPro, Proviant, BAR, N.A., Inc., SOI, ADM, Assoy, Wenger,
Microsoy Corporation, US Soy, Silk, Kikkoman, Cargill, and
Buehler. Course schedule: Welcome, international soymilk
processing, success stories, soymilk, and soy products,
marketing, soy flour, soy and meat, hot topics (soy infant
formula, soy and reduction of chronic disease, soy allergies,
quality and stability of soybean oil, specialty soybean
varieties, biotechnology of soybeans). A list of featured
speakers are given; many are from the corporate sponsors!
Talk with INTSOY employee. 2005. The “short course”
has been discontinued; it was established through a grant, has
come to an end. The course is now under the aegis of NSRL.
In the year 2000 the 4-day course attracted 28-30 people.
Address: National Soybean Research Lab. (NSRL), 1101 W.
Peabody Dr., Urbana, Illinois 61801. Phone: (217) 244-1706.
846. Green, Carolyn. 2006. Top ten: Welcome to the garden–
Garden Protein International, Richmond, BC. Food in
Canada. May. p. 39.
• Summary: Garden Protein International makes meatless
chicken and beef from identity preserved (IP), non-GMO
soy protein and wheat protein [gluten], plus various other
ingredients such as carrot fiber, minerals and vitamins. In its
first year, ending March 31, the company had sales of $10
million.
By contrast, Yves Fine Foods, which he started in 1985,
had sales of $235,000 its first year. When Potvin began
considering the next generation of meat alternatives in the
early 1990s, he used the example of surimi, a Japanese crablike product made from pollock fish. The result was Gardein,
which is made like pasta (sort of) by a unique process of
extrusion technology.
By 2003, Potvin began demonstrating Gardein to
other food Manufacturers. One of his first customers was
Morningstar Farms, a division of the Kellogg Co., Battle
Creek, Michigan. Gardein will also be a major ingredient in
Loblaw’s President’s Choice Blue Menu products this fall.
In 2001, when Yves sold Yves Veggie Cuisine to the
Hain Celestial Group, he signed an agreement that contained
a “non-compete clause” (covenant not to compete–CNC),
which prevented Potvin from putting Gardein in the market
as a stand-alone product until the fall of 2006. At that time
he hopes to have four Garden Protein products in grocery
stores: chicken or beef strips can be used in recipes such as
stir fries or fajitas, and a chicken or beef dish in a sauce. The
price is expected to be about $3.99 for 250 gm.
A photo shows Yves Potvin, a native of Sherbrooke,
Quebec, Canada (the only major city in the Eastern
Townships) standing and looking happy.
Note: Yves was born in Waterloo, Quebec, then moved
with his family to Sherbrooke, Quebec, when he was a
teenager.

847. Soy Innovations International. 2006. All natural soy
products (Website printout–part). www.soyinnovations.com
10 p. Retrieved July 20.
• Summary: Contents: Home. Company profile. Innovative
process. Product portfolio. Business structure. Research &
development. Current events. News. Recipes. Contact us.
Address: 10104 Douglas Ave., Des Moines, Iowa 50322.
Phone: 1-800-779-7523.
848. Wijeratne, Wilmot B. 2006. History of Triple “F”
(Interview). SoyaScan Notes. July 20. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Wilmot will try to get a copy of the 1967
Triple “F” patent on the dry extrusion process, and one of
the various corporate histories of Triple “F.” Over the years
several have been written of different lengths and different
levels of detail. Two of Triple “F”’s founders still come into
the office regularly. Wilmot suggests I talk with CEO Wayne
Fox, about age 83, at 515-254-4524, or 1-800-383-4524.
Special Proteins (Vinton, Iowa) is no longer in
existence; it was a short-lived entity. In the year 2000 it was
the parent company of Triple “F”. Triple “F” today is the
holding company that has three wholly-owned divisions,
Insta-Pro, Pharm-Tech, and Soy Innovations International.
When Triple “F” started, their focus was entirely on animal
feed. The basic idea was to enable farmers to process
(extrusion cook) their soybeans on the farm, then use them
in their animal feeds. Once Triple “F” was successful with
this extrusion idea, the company went into manufacturing
of complete feeds, based on extruded soybeans. In short,
they started a big, big animal feed company named Foxbilt
Feeds, in Des Moines. Note: Foxbilt Feeds existed in 1949 in
Des Moines; Philip Norman Raynard was employed by the
company. Ed Fox once owned Foxbilt Feeds on Broadway
Ave. in Des Moines. There was more money to be made at
the time selling feeds than selling equipment. They made a
lot of money for a long time until the animal feed industry
started to consolidate. At that time, they quit manufacturing
complete feeds and they used their manufacturing experience
to make what we now call “specialty feed products,”
basically products that will enhance the health and wellbeing of animals, such as vitamin-mineral pre-mixes,
probiotics, etc. That is the Pharm-Tech that exists today.
In about 1969 they established markets for the extruders
and they established Insta-Pro to manufacture them. In the
developing countries, Insta-Pro LECs processed whole
soybeans for many years to make human foods. In the USA
they used mainly defatted soy flour to make textured soy
flour.
Soy Innovations International makes only human
food ingredients; they are not sold retail. Presently 100%
are non-GMO and organic. Wilmot’s process is more
sophisticated. He partially extracts oil by his own method,
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makes functional flour, and processes the flour into textured
products.
“You and I believed in soybeans for human food at the
time the American Soybean Association was laughing at us.
They have come around now.”
Wilmot has two sons. The elder one is married and the
younger is a senior in high school near Des Moines. Address:
Director, Soy Innovations International, a div. of Triple “F”,
Inc., 10104 Douglas Ave., Des Moines, Iowa 50322. Phone:
1-800-799-7523.
849. Triple “F”, Inc. 2006. Triple “F”, Inc.: Adding value in
the world market (Website printout–complete). www.triplef.
us 2 p. Retrieved July 21.
• Summary: “Founded in Des Moines, Iowa, in 1961,
Triple ‘F’ is a ‘value added’ company, marketing innovative
agricultural products worldwide. Our specialties include
livestock and poultry nutrition, extrusion technology, and
microbiology.” Contents: Pharm-Tech [Pharmtech]: The
nutrition division. Insta-Pro: The equipment division. Soy
Innovations International. The international division.
This website has only a homepage. It has no tabs,
not even a “contact us” tab, so the company’s contact
information is not given. Address: [10104 Douglas Ave., Des
Moines, Iowa 50322]. Phone: (515) 254-1200.
850. Wijeratne, Wilmot B. 2006. Soyfoods in Sri Lanka
(Interview). SoyaScan Notes. July 21. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: After the government interest in soyfoods died
in Sri Lanka, private industry absorbed everything it could.
Today “there is a thriving small-scale industry that makes
soyfoods in Sri Lanka. People in Sri Lanka know soybean
as food, not as feed. This would be a nice time to take stock
of that situation and see what that kind of a program has
done for the country.” Address: Director, Soy Innovations
International, a div. of Triple “F”, Inc., 10104 Douglas Ave.,
Des Moines, Iowa 50322. Phone: 1-800-799-7523.
851. Triple “F”, Inc. 2006. Insta-Pro processing technologies
(Website printout–part). www.insta-pro.com 17 p. Retrieved
July 22.
• Summary: Contents: Home. Aquatic feed. Catalogue.
Company profile. Contact information. Customer service.
Ethanol by-product processing. Human food. Latest news.
oil refining. Oilseeds and oils. Pet food. Recycling. Research.
Specialty products. Used or rebuilt equipment. Workshops or
events.
“We supply technology and equipment (extruders /
oil expellers / oil refineries / complete feed plants) for the
following: Extrusion. Mechanical extraction. Oil refining.”
“Insta-Pro International is the equipment manufacturing
division of Triple ‘F’, Inc... In 1969, Triple ‘F’ patented
the dry extrusion technology to process soybeans.” This

“technology was an immediate success and Insta-Pro
International was created to manufacture and market dry
extruders.” Address: 10104 Douglas Ave., Des Moines, Iowa
50322. Phone: (515) 254-1200.
852. Wijeratne, Wilmot B. 2006. Re: History of Triple “F.”
Letter to William Shurtleff at Soyfoods Center, July 25. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Bill: It was a pleasure talking with you
the other day. Please find enclosed a copy of the patent
#3,695,891 issued to Wayne F. Fox which covers the dry
extruder and the process for its application to full-fat
oleaginous materials. Mr. Fox is the Chairman and CEO
of Triple ‘F’ Inc. I have spoken to him about your interest
in speaking with him about the history of Triple ‘F’. He is
open to speak with you when you call. The phone number is
1-800-383 4524 or 515-254 1200.
“The company does not have a document that gives
a historical narrative. However, you may be able to elicit
pertinent information when you speak with Mr. Fox. I am
enclosing a corporate brochure for your information.
“In regard to institutional contacts for a future location
for the Soyfoods database, you may want to leave the
investigation of Iowa State University in the hands of Dr.
Larry Johnson. My recommendation for a contact at the
University of Illinois in Urbana-Champaign is Dr. Robert A.
Easter, Dean of the College of Agricultural Consumer and
Environmental Sciences (Phone: 217-333-0460). Dr. Earl
Kellogg, who used to be Associate Provost, has moved on.
“Please feel free to contact me if I could be of further
assistance. Sincerely, Wilmot B. Wijeratne, PhD.” Address:
Ph.D., V.P., Director of Soy Innovations International, a div.
of Triple “F”, Inc., 10104 Douglas Ave., Des Moines, Iowa
50322. Phone: 1-800-799-7523.
853. Non-GMO Report (The) (Fairfield, Iowa). 2006. Iowa
company innovates better ways to process non-GMO,
organic soy ingredients: Soy Innovations International’s
unique dry extrusion process uses no chemicals to produce
soy ingredients with better flavor, functionality, and nutrition.
6(7):12-13. July.
• Summary: Soy Innovations International (SII) is located in
Des Moines, Iowa. Its parent company, Triple “F,” developed
“a unique dry extrusion soybean processing technology
more than 40 years ago.” SII (whose director is Dr. Wilmot
Wijeratne) has adapted this technology to “create soyfood
ingredients for natural and organic food manufacturers.
“Triple ‘F’ patented the dry extrusion process in 1967
and subsequently created a division, Insta-Pro International
to manufacture and market the equipment worldwide, which
they continue to do today. Another division, Pharma-tech
International, was added to produce specialized nutritional
products for animal feed using the technology.
“The technology has been used mainly for animal feed
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processing, but in 1998, Wijeratne, then a researcher at the
University of Illinois’ Department of Food Science, saw the
potential for adapting it to make soyfood ingredients. ‘We
had to modify the equipment and develop certain processes
to be able to process soy into human food, soya Wijeratne,
who completed the five-year upgrade in 2003.” That same
year SII was established; it has focused on the non-GMO
and organic markets, and sells 90% of its products to U.S.
companies and 10% outside the USA. The ingredients
include functional soy flour and textured soy flour, a rice
and soy blend for breakfast cereals and nutritional bars,
and soy oil. The company’s processing plant in Des Moines
operates at full capacity, making 40 tons of ingredients a day.
In January 2007, SII will open a new production facility of
54,000 square feet, in Indianola, Iowa, 15 miles south of Des
Moines, “that will produce 80 tons per day for a combined
production of 120 tons per day. Both processing facilities
will be exclusively non-GMO and organic.”
854. Ogawa, Tadashi. 2006. Soy allergy. In: Michihiro
Sugano, ed. 2006. Soy in Health and Disease Prevention.
Boca Raton, Florida: Taylor & Francis. [xii] + 313 p. See p.
123-137. [56 ref]
• Summary: Contents: Introduction. Soybean allergy:
Prevalence, symptoms, and threshold of soybean allergy,
soybean allergens (Gly m Bd 30K, Gly m Bd 28K, Gly m
Bd 60K ( subunit of Beta-conglycinin), other allergenic
proteins, carbohydrate determinants as a common crossreactive antigenic site). Development of hypoallergenic
soybean and soybean products: Determination of
allergenicity, molecular breeding, reduction of Gly m Bd
30K by genetic modification, physiochemical reduction of
Gly m Bd 30K, enzymatic digestion of allergens, chemical
modification of allergens, extrusion cooking, evaluation of
hypoallergenicity.
Figures: (1) Amino acid sequence alignment between
Gly m Bd 30K and Der p 1 and their IgE epitopes. (2) Amino
acid sequence alignment between Gly m 4 and Bet v 1. (3)
Structure of asparagine-N-linked glycan moiety of Gly m
Bd 28K and 30K. Address: Faculty of Health Science for
Welfare, Kansai Univ. of Welfare Science, Kashihara, Japan.
855. Riaz, Mian N. 2006. Processing of soybeans into
ingredients. In: Mian A. Riaz, ed. 2006. Soy Applications in
Food. Boca Raton, Florida, London, New York: CRC Press
(Taylor & Francis Group). [x] + 288 p. See p. 39-62. [15 ref]
• Summary: Contents: Introduction. Processing of
soybeans: Roasted soy nuts, enzyme-active full-fat soy
flour and grits (cleaning, drying, cracking and dehulling
of soybeans, milling), enzyme-inactive full-fat soy flour
and grits, extruder-processed full-fat soy flour and grits
(enzyme-inactive), enzyme-inactive low-fat soy flour or
grits, enzyme-active flake/defatted soy flour or grits (90 PDI)
(conditioning, flaking, extraction of flakes), enzyme-inactive

defatted soy flakes/flour or grits (70 PDI), enzyme-inactive
defatted soy flakes/flour or grits (20 PDI), textured soy flour,
lecithinated soy flour, production of soy protein concentrates,
textured soy protein concentrates, production of soy protein
isolates, soy germ, isoflavones (isoflavone processing
{chemical extraction of isoflavones, mechanical extraction
of isoflavones}), soy fiber (soy hull as a source of fiber, soy
cotyledon fiber), organic soy flour and concentrates.
Figures: (1) Production of roasted soy nuts. (2)
Production of enzyme-active full-fat soy flour and grits.
(3) Production of enzyme-inactive full-fat soy flour and
grits. (4) Production of extruder-processed full-fat soy flour
and grits. (5) Mechanically expelled low-fat soy flour. (6)
Production of enzyme-active defatted flake/flour with a 90
PDI. (7) Production of defatted soy flake/flour with a 70 PDI.
(8) Production of defatted soy flake/flour with a 20 PDI.
(9) Production of a lecithinated soy flour. (1) Production of
a textured soy flour. (11) Production of refatted soy flour.
(12) Production of soy concentrates. (13) Production of
textured soy concentrates. (14) Production of soy isolates.
(15) Production of soy germ. (16) Production of chemically
extracted soy isoflavones. (17) Production of mechanically
extracted soy isoflavones. (18) Production of fiber from
hulls. (19) Production of soy fiber from cotyledon. Address:
PhD, Head, Extrusion Technology Program, Food Protein
Research and Development Center, Texas A&M Univ.,
College Station, Texas.
856. Riaz, Mian A. ed. 2006. Soy applications in food. Boca
Raton, Florida: CRC Press; London: Taylor & Francis Group
[distributor]. [x] + 288 p. Illust. Index. 25 cm. First printed in
2005. [295 ref]
• Summary: Contains 14 chapters by various authors; each
is cited separately. Contents: 1. Soyfoods: Market and
products, by Peter Golbitz and Joe Jordan. 2. Overview of
health effects of soyfoods, by Mark Messina. 3. Processing
of soybeans into ingredients, by Mian N. Riaz. 4. Soy
ingredients in baking, by M. Hikmet Boyacioglu. 5.
Developing and producing protein-enhanced snacks and
cereals, by Brad Strahm.
6. Soy in pasta and noodles, by Wesley Twombly and
Frank A. Manthey. 7. Soy base extract: Soymilk and dairy
alternatives, by Ignace Debruyne. 8. Meat alternatives, by
Brad Strahm. 9. Textured soy protein utilization in meat
analog products, by M.W. Orcutt, M.K. McMindes, H. Chu,
I.N. Mueller, B. Bater, and A.L. Orcutt. 10. Food bars, by
Steven A. Taillie.
11. Ready-to-drink soy protein nutritional beverages,
by Paul V. Paulsen, David Welsby, and Xiaolin L. Huang.
12. Soy Product off-flavor generating, masking, and flavor
creating, by Rongrong Li. 13. Selecting soybeans for food
application, by Lynn Clarksons. 14. World Initiative for
Soy in Human Health [WISHH], by Jim Hershey. Address:
PhD, Head, Extrusion Technology Program, Food Protein
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Research and Development Center, Texas A&M Univ.,
College Station, Texas.
857. Strahm, Brad. 2006. Developing and producing proteinenhanced snacks and cereals. In: Mian A. Riaz, ed. 2006.
Soy Applications in Food. Boca Raton, Florida, London,
New York: CRC Press (Taylor & Francis Group). [x] + 288
p. See p. 83-92.
• Summary: Contents: Introduction. Characteristics
of protein-enhanced snack and cereal products. Two
approaches to protein-enhanced snack and cereal products.
Developing protein-enhanced snack and cereal products.
Anticipated challenges in product development: Reduced
expansion, difficulty in shaping, raw material costs, poor
flavor. Anticipated challenges in production: Inappropriate
equipment, raw material costs, plant yield, variations in raw
materials. Summary.
Figures: (1) Effect of added protein on the expansion
characteristics of extruded proteins. (2) Photo showing effect
of added protein on the shape of extruded crispies. (3) Photo
showing preconditioned and unpreconditioned beans.
Tables: (1) Relative costs of raw materials for extruded
products. (2) Relative costs of high-protein ingredients.
Address: The XIM Group LLC, Sabetha, Kansas.
858. Strahm, Brad. 2006. Meat alternatives. In: Mian A.
Riaz, ed. 2006. Soy Applications in Food. Boca Raton,
Florida, London, New York: CRC Press (Taylor & Francis
Group). [x] + 288 p. See p. 135-54. [8 ref]
• Summary: Contents: Introduction. Types of intermediate
product: Chunk and minced products, structured meat
analogs, spun protein isolates, fibrous protein products,
high-moisture meat analogs. Principles of extrusion.
Raw materials: Soy-based raw materials, wheat gluten,
other protein sources, additives, sulfur, calcium. Textured
vegetable protein production system: Feeder, preconditioner,
extruder, die, post-extrusion processing, drying. Conclusion.
Tables: (1) Protein dispersibility indexes of soy flour. (2)
Components of Defatted soy flour for extrusion texturization
process. (3) Components of soy protein concentrate. (4)
Characteristics of mechanically defatted flour.
Figures: (1) Process flow diagram for the production
of extruded texturized vegetable proteins. (2) Extruder for
manufacturing texturized vegetable proteins. (3) Effect of
mechanical energy added during extrusion on the water
absorption capacity of texturized vegetable protein. (4)
Drying time for texturized soy flour chunks dried at 100ºC.
(5) Example drying curves for various types of texturized
vegetable protein products. Address: The XIM Group LLC,
Sabetha, Kansas.
859. Taillie, Steven A. 2006. Food bars. In: Mian A. Riaz,
ed. 2006. Soy Applications in Food. Boca Raton, Florida,
London, New York: CRC Press (Taylor & Francis Group).

[x] + 288 p. See p. 185-98. [5 ref]
• Summary: Contents: Product marketing and positioning.
Definition. Formulation types. Physical forms. Processing.
Ingredients: Carbohydrates and polyols, protein sources,
fats and oils, dietary fiber, minor ingredients. Impact of
ingredients and other parameters on bar texture: Isolated
soy protein, carbohydrates (corn syrups, sugar alcohols),
pH, extruded soy nuggets as ingredients, dairy proteins,
processing, shelf-life considerations. Conclusions.
Figures: (1) Evolution in bar categories with time. (2)
Evolution of bar market size and composition in the United
States from 1998 to 2004. (3) Bar outlets dominated by
grocery stores in 2004. (4) Typical plant layout for a sheet
and cut bar line. (5) Different soy proteins produce solutions
of different viscosities. (6) Impact of pH on bar texture. (7)
Impact of milk proteins on bar hardness.
Tables: (1) Types of bar formulations and typical
compositions. (2) Classification of polyols. (4) Polyol
properties. Address: The Solae Company LLC, St. Louis,
Missouri.
860. Product Name: Prolia (Soy Flour), Prosanté (Textured
Soy Flour), and Prosanté Plus (Flavored Textured Soy Flour–
Oil Enrobed).
Manufacturer’s Name: Cargill Soy Protein Solutions.
Manufacturer’s Address: Minneapolis, Minnesota. Phone:
866-Soy-Prot.
Date of Introduction: 2006?
Ingredients: Soybeans.
How Stored: Shelf stable.
New Product–Documentation: Talk with Bill Limpert
of Cargill Soy Protein Solutions. 2008. June 3. These
products are renamed versions of earlier products. They
were introduced in about 2005 or 2006. Bill retired in Dec.
2006. Of the flavored products, Cargill makes a simple oilenrobed product and a more complex product which uses a
blend of oil and water for enrobing to give the textured soy
a much better flavor, because you can combine flavors, some
of which are soluble in oil and others of which are soluble in
water. All start from extruded soy flour; not double extruded.
A lot of companies do oil enrobing. Cargill makes most
of the textured soy products sold by General Mills (BacO’s) and McCormick. General Mills puts their own flavor
system on the base product made by Cargill. A competitor
of Cargill in the oil-enrobed soy products is Legacy Foods
(Hutchinson, Kansas; they used to be named PMS Foods).
Soy & Health. 2009. June. “Cargill’s Prolia™ for use in
dairy products.” No. 25. p. 6.
861. Triple “F”, Inc. 2006? Proud of our past: Focused on
our future (Brochure). Des Moines, Iowa. 3 panels each side.
Each panel: 28 x 15 cm. Undated.
• Summary: This company was founded “half a century
ago.” It has three divisions. Contents: Insta-Pro International
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(extrusion, extraction, oil refining). PharmTech International.
Soy Innovations International (develops and manufactures
soy proteins). Experience. Global reach. Top talent.
Technical innovation. Contact information for 6 companies
is given on the back panel, including Insta-Pro Europe
(Bristol, UK), Insta-Pro Asia (Taipei, Taiwan), Insta-Pro
CIS (Stavrapol, Russia). Triple “F” / Insta-Pro Mexico
(Guadalajara). Insta-Pro Australia (Brisbane, Queensland).
Address: 10104 Douglas Ave., Des Moines, Iowa 50322].
Phone: (515) 254-1200.
862. NSRL Bulletin (National Soybean Research Laboratory,
Urbana, Illinois). 2007. INTSOY short course being offered
April 2008. 14(3):5. Oct.
• Summary: “INTSOY will offer its next short course,
Processing and Marketing Soybeans for Meat, Dairy and
Baking Applications, at its facilities from April 21 to 28,
2008.
“This intensive, five-day course is designed for
technical, plant management, marketing, quality control,
and research personnel interested in promoting private
sector expansion of soybean foods in the international
market. Participants will receive practical information on
soybean processing including extrusion, texturizing, soy
milk production and dairy analogs. Participants will also
have the opportunity to network and meet with many soy
food companies. Hot topics to be discussed at the workshop
include biodiesel, aquaculture and biotechnology.
“During this five-day course, participants receive
practical information...
“+ Does the production location influence the nutrient
composition of soybeans?
“+ What are the latest developments in soymilk
processing?
“+ What is new in soy biodiesel?
“+ Why is soy important to aquaculture?
“+ What role will soy processing play in NASA’s Mars
mission?
“View http://intsoy.nsrl.uiuc.edu/courses/processing_
marketing to gain more information or to register to attend.”
863. Leiss, Richard S. 2008. Recollections of Michael
Shemer’s work at Worthington Foods (Interview). SoyaScan
Notes. Jan. 7. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: Mike Shemer worked at Worthington Foods
for about three years in about the mid-1970s (roughly 19741977), not long after he had earned his PhD degree. He
lived with his wife, Ronitha, and perhaps some children. He
worked at Worthington during the era when the company
was doing research on ways to combine soy and wheat
gluten and a number of other vegetable proteins. Michael
was one member of a team of about 4-5 researchers. For
him to be given credit for the important discovery of how

to combine soy and wheat proteins is unfair. “We were all
working together in that same area, and I don’t think that any
one of us was truly the discoverer of that idea.”
Vegetable Skallops, introduced by Worthington in
1965, contained both soy and wheat. By the mid-1970s
Worthington has a canned product that contained soy and
wheat.
However, Michael returned to Israel for a family visit
(about 2 weeks) while he was still employed at Miles
Laboratories / Worthington Foods. He brought back an idea
from a company that made extruded soy steaks, each about
half the size of one’s hand, called something like a “Joshua
Steak.” Note: Perhaps this steak was the Vegetarian Schnitzel
/ Cutlet {Dry}, made by Shefa Protein Industries Ltd. in
Arad. They hydrated and soaked their extruded product in
excess water for longer than they had before to get rid of the
soy flavor and create a blander, more favorable flavor, before
they infused it with flavor. That excess washing was the basis
for a lot of subsequent R&D. Michael does deserve credit for
bringing that particular idea to Worthington Foods. Address:
Former Director, R&D, Worthington Foods, Worthington,
Ohio 43085-3194.
864. Golbitz, Peter. 2008. Sale of Soyatech, major
contributions, future plans. Part II (Interview). SoyaScan
Notes. March 24. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: Continued: (1b) Soyatech’s electronic
newsletter is a way for the company to have a presence with
its customers every day. The last printed, mailed issue of
Bluebook Update, Soyatech’s quarterly newsletter, appeared
in Dec. 2003 (Vol. 10, No. 4). Thereafter the newsletter
moved to an electronic online format and was renamed
eNews Daily and Weekly.
(1c) Soyfoods conferences: Soyatech did a series of
about ten of these jointly with IQPC and IBC. Peter was
asked by the organizers to helped design the agenda, made
sure the topics were relevant, and help promote the event
(make mailing lists etc. available) to ensure satisfactory
attendance. It was a contract for services agreement;
Soyatech was paid a flat fee and/or a “piece of the gate”
(percentage of income from attendance).
(1d) Market studies: These were a way for Soyatech to
benchmark where the soy industry was in any particular year,
and measure the value being added. For Soyatech it was a
great way to promote the company’s expertise in a particular
area. Soyatech has done about 10 syndicated studies–7
soyfood reports, one on whole soybeans for food use and
another on soy protein. They are currently in production
with 2 more. (1e) Proprietary consulting: For one customer
such as an equipment supplier, a technology provider, a
seed supplier, a processor, a food company, etc. It crossed
the whole value chain. People who wanted to understand
what they had or what the size of the market was. Today
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Soyatech does 15-20 medium- to large-size projects a year.
For example, in April 2006, the sixth report produced by a
partnership of Soyatech and SPINS was released. Having a
good staff is one key to doing all this.
Peter resigned as president of Soyatech on 17 Jan.
2008 and it became effective on March 7; his role is now
“Founder and Senior Advisor.” Peter is actively working
with the company; he has three projects on which he is
consulting with HighQuest Partners, helping to find and
provide information. The Soyatech office in Bar Harbor,
Maine, is fully staffed and more active than ever. Keri Hayes
is now publisher of the Bluebook and Joe Jordan is general
manager of content and events. So HighQuest has promoted
the people at Soyatech rather than bringing HighQuest
people into the Bar Harbor office. Peter believes that this is
the best arrangement for both Soyatech and HighQuest. He is
extremely happy with the way things have worked out, and
he has a tremendous amount of respect for the vision that
they had and for their respect for what Soyatech was and is.
“They’ve done a great job. More than anything else, I am
grateful.” People from Boston come up regularly, and are
working very effectively with the Soyatech staff. Soyatech
has more of a horizontal / egalitarian management chart than
most companies. In short, the merger seems to be working
out really well. Peter plans to meet Keri and Joe today to
discuss upcoming events and Bluebook layout issues. Peter
thinks that it is unlikely that HighQuest will shut down the
Bar Harbor office and consolidate it into any of their other
offices. The Boston office is also headquarters for a number
of other businesses that HighQuest operates. HighQuest has
five consultants in their Boston office.
(2) Peter’s work with the Soyfoods Association of North
America (SANA): When Peter left as president of Soyatech,
he resigned his seat on the SANA board, because it is a
company board seat. Although he could stay on because he
is still an advisor to Soyatech, he decided to let Philippe de
Lapérouse take the seat. Another reason for the decision to
step down is that, during the past 4-5 months, Peter’s work
with the World Soy Foundation, has taken quite a bit of his
time.
(3) Peter’s work with WISHH (the World Initiative
for Soy in Human Health). Peter became involved with
WISHH in 2003 after Soyatech considering forming its own
foundation; Peter realized that it made more sense to work
with an established group. WISHH is now a committee of
the American Soybean Association (ASA); it no longer has
its own board. That is a recent change; for more information
contact Jim Hershey, who is executive director of WISHH.
Peter works with WISHH as a volunteer and ex officio
member. He has been to Africa (South Africa, for 1 week
each trip) 3 times so far, in 2005, 2006 and 2007. Soyatech
helped to raise the $750,000 needed to establish the “Soy in
Southern Africa Alliance”; Sarah Day from Soyatech’s office
just recently went to Ghana and Nigeria for WISHH as a

researcher / consultant.
On the first several trips to South Africa, Peter met with
companies to advise them on their soy sourcing, processing,
marketing, and to generally help them solve their problems
and improve their operations. On the most recent trip, when
he visited the SoyaCow and SoyaGoat training center in
KwaZulu-Natal, the easternmost province of South Africa,
he helped them process soymilk using these two mechanical
soymilk making machines, and gave several lectures on
soymilk processing, flavorings, the types of technologies
available, and to help develop that industry further. WISHH,
whose objective is market development for foods and
ingredients made from U.S. soybeans, is working to create
fertile ground through education of the benefits of soy
products in the human diet. The focus is on foods, but soy
oil and meal are not excluded. WISHH is trying to get the
SoyaGoats into communities such as orphanages, feeding
kitchens, etc. and to train people to make soymilk using this
technology. There are a number of large soymilk companies
in South Africa; they generally sell soymilk in Tetra Pak
cartons that is too expensive for most people. By using a
SoyCow or VitaGoat the people drink fresh soymilk and
omit the packaging, which is more than half of the cost. In
2007 Malnutrition Matters of Ottawa, Canada, (Frank Daller,
president) got a grant from the World Bank to place about 16
VitaGoats in India; they hope to feed 4,000 to 5,000 children.
Daller developed the VitaGoat using simple, inexpensive
parts suited for Third World villages without electricity.
“We’re still just beginning in developing countries but
there is a tremendous amount of interest.” WISHH is also
working with a Rotary group, and together they are sending
SoyCows and soybeans, to Guatemala. In Peter’s experience,
the people in Africa loved the fresh soymilk made using
relatively inexpensive technology. He found there was very
little difference in the taste and appearance of the soymilk
made by the low-tech bicycle-powered VitaGoat and the
electric high-tech cold-water-grind SoyCow. “We just sent
Sarah Day, research analyst in the Bar Harbor Office, to
Nigeria and Ghana for a week in February.” Two years ago
Peter helped to raise $250,000 from industry for WISHH;
WhiteWave and Solait were the two largest contributors.
WISHH added $100,000, and that $350,000 was matched
by USAID making a total of $700,000 for the South African
project, which including establishing the center and running
short courses in soymilk processing and teaching seminars.
A remarkable gentleman named Henry Davies (a white
Afrikaner businessman) has set up this training center in
Bergville, KwaZulu-Natal. It is dedicated to teaching and
training people about soyfoods. There is a full SoyaCow in
the tiled processing room, which is really a pilot plant. There
is also a meeting and lecture room. There was an extrusion
plant that made pet food and textured soy flour.
(4) Peter’s work with the World Soy Foundation
(WSF): In March 2007 Peter was elected to the board
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of directors of WSF; he is also chair of their fundraising
committee. WISHH could not be a foundation or a nonprofit
organization–such as 501(c)(3)–because part of its agenda
was market development. So in late 2006 the Internal
Revenue Service (IRS) gave ASA and United Soybean
Board permission to create the World Soy Foundation as
a 501(c)(3) charitable foundation, which would disperse
funds to various kinds of organizations related to U.S.
soybeans. Presently WISHH is their primary beneficiary, but
WSF can only give to certain types of WISHH projects. So
WISHH is expected to get some of its funding through the
American Soybean Association (ASA) and some through
the World Soy Foundation. ASA, as well as the big state
soybean boards such as Illinois, Iowa and Indiana, are all
major contributors to WISHH. The board is comprised of
soybean farmers, who provide great leadership, and each of
whom sits on their state soybean board. Ellen Feeney from
White Wave Foods and Peter have provided some soyfoods
industry perspective. White Wave has been a great supporter
of both WISHH and the World Soy Foundation.
Future plans: Peter is putting the finishing touches on
a home office. He is thinking about some travel ideas, book
ideas, and writing projects. He’s trying to keep his time open.
He cannot consult for the next few years with companies
outside of Soyatech and HighQuest Partners–being restricted
by a non-compete clause in his contract with HighQuest.
Looking at the big picture, Peter says: “If there’s some way I
can do more for promotion of soy in the world–bring it on!”
Peter recently took a trip to visit Nasoya, Lightlife, and
South River Miso Co. “It was wonderful. It was really nice
to be welcomed with open arms into all those companies.”
Their original vision is still alive. So is his.
Peter remarried in 2004 to Mary Cline Golbitz, a lawyer,
who has also become a certified yoga teacher. They have
three sons; two are Peter’s stepsons. Peter has two kids in
college (one at Middlebury College in Vermont and one at
Northeastern in Boston) and a third about to start college, so
he can’t afford to retire. He needs a source of income to pay
for the kids in college. Peter lives on Mount Desert Island,
which is several hundred yards off shore and is connected by
one road to the mainland. It is the largest island off the coast
of Maine (with a permanent population of about 10,000) and
the 2nd largest (after Long Island) on the Eastern Seaboard
of the USA. Bar Harbor is on the island. Half the island is
occupied by Acadia National Park. Address: Founder and
Senior Advisor, Soyatech, Bar Harbor, Maine. Phone: (503)
386-7766.
865. Garden Protein International. 2008. Lifestyle (Website
printout–part). www.gardenprotein.com 7 p. Retrieved May
28.
• Summary: Tabs (across the top): Product info (Garden Beef
or Garden Chicken). Product usage. Availability. Formats
& flavors. Nutrient info. Contact us. “Gardein™–the new

vegetable protein. More than an ingredient, its a foundation.”
E-mail: wow@gardenprotein.com.
Talk with Seth Tibbott, founder and president of Turtle
Island Foods, Inc. 2008. May 27. Yves Potvin has started
a new company (after selling his original company to the
Hain Celestial Group in June 2001) named Garden Protein
International. He probably had to wait until his “noncompete
agreement” had expired. He has worked with Solae and soy
protein isolates to develop a new generation of extruded
meat alternatives, with an excellent texture and flavor. Yves
also has a second and newer website with the latest info on
its products: www.gardein.com.
Note: As of Nov. 2012, the name of the company is still
Garden Protein International. Address: 12751 Bathgate Way,
Vancouver (Richmond), BC, Canada V6V 1V5. Phone: 604278-7300.
866. Deak, Nicolas A.; Johnson, Lawrence A.; Lusas,
Edmund W.; Rhee, Khee Choon. 2008. Soy protein products,
processing, and utilization. In: Lawrence A. Johnson et al.
eds. 2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 661-724. Chap. 19. [183 ref]
• Summary: Contents: Introduction and definitions: Soybean
proteins (soy protein structure, protease inhibitors, soy
protein and health), types of products, history of soy protein
products (flavor, chemurgy, early food uses). Analysis:
Protein content, protein solubility, antinutritional factors,
urease. Processing soybeans and soy protein products. Fullfat soy flours and grits: Enzyme-active soy flours, toasted
full-fat soy flours and grits, extruder-prepared full-fat soy
flours. Extracted flake products: White flakes, defatted
soy flours and grits, re-fatted or lecithinated soy flours,
soy protein concentrates (aqueous alcohol process, acidleaching process, hot-water leaching process, heat-denatured
SF process, soy protein extracts, SPC characteristics), soy
protein isolates (pH extraction-precipitation, fractionating
soy proteins, membrane processing, aqueous extraction
processing, salt extraction, separation of intact protein
bodies, enzyme-modified SPI, whipping proteins),
microbiological stability, impact of soybeans with
modified compositions. Dietary fiber products: Soy hulls,
soy cotyledon fiber. Texturized products: Spun and fiberlike products, extruder-texturized products. Applications
of soy food proteins: Functionality, selection of soy
protein preparations, meat applications (processed meats,
restructured meats, pumped meats, extruder-texturized
soy proteins), baking applications, dairy and beverage
applications. Future considerations.
Figures show: (1) Diagram of Beta-conglycinin
structure. (2) Diagram of glycinin structure. (3) Flow chart
of soybean uses. (4) Graph of effect of atmospheric steaming
on trypsin inhibitor activity and protein efficiency ratios
of soybean meal fed to rats. (5) Graph of relationship of
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urease activity to trypsin inhibitor. (6) Relationship of urease
activity to nitrogen solubility index. (7) Graph of correlation
between trypsin inhibitor activity and alkaline (HOH)
solubility, PDI, and RUP of soybean meals; E-E designates
extrusion-expelling and SE designates solvent extraction.
(8) Cross-section of an interrupted-flight extruder used for
producing toasted full-fat soy flour. (9) Flow diagram of
the process used for making extrusion-cooked full-fat soy
flour. (10) Photo of dry extruder used to prepare infant and
child foods in developing countries. (11) Flow chart of the
process for manufacturing full-fat and defatted soy flours.
(12) Flow diagram of mill and air-classifying system for
grinding defatted soy flour. (13) Flow diagram of a classifier
mill system for grinding defatted soy flakes. (14) Flow chart
of methods to prepare soy protein concentrates. (15) Graph
of pH-solubility profile of soy protein isolate in water. (16)
Flow diagram for preparing soy protein isolate. (17) Graph
of susceptibility of 7S and 11S soy protein fractions to
precipitate from solutions of low ionic strength. (18) Graph
of solubility of soy glycinin (Gly) and Beta-congylcinin
(BC) in water. (19) Flow diagram for using UF and RO
membranes in preparing soy protein isolates. (20) Flow
diagram for processing soybeans by aqueous extraction
processing. (21) Graph of the effects of pH on nitrogen
solubility of a 10% soybean flake slurry after hydrolysis with
0.5% pepsin. (22) Flow diagram of the process for preparing
enzyme-modified whipping proteins from soy protein
isolate. (23) Flow diagram of the process for preparing
enzyme-modified whipping proteins by direct hydrolysis of
soy flakes. (24) Flow diagram of the process for spinning
soy protein. (25) Photo of single-screw extruder used
for preparing full-fat flours and texturized soy flours and
concentrates. (26) Flow diagram of the process for preparing
texturized soy protein.
Tables: (1) Typical compositions (percentage) of soy
protein products. (2) Carbohydrate constituents of dehulled
defatted soybean flakes. (3) Processing and nutritional
parameters of heat-treated soy flours. (4) Applications of
defatted soy products in foods. (5) Approximate composition
of soy protein concentrates made by three extraction
processes. (6) Amino acid composition of soy protein
concentrates, soy solubles, and soy flours. (7) Vitamin and
mineral fortification requirements for USDS-FNS child
feeding programs. Note: FNS stands for USDA’s Food and
Nutrition Service.
(8) Yields and compositions of isolated soy protein
from meals produced by various oil extraction methods. (9)
Functional properties performed by soy protein ingredients
in foods. (10) Important food uses for soy protein products.
(11) Regulations for meat-type foods containing soy protein
products. (12) Baking applications for various soy protein
ingredients. Address: 1. Research Scientist, Center for Crops
Utilization Research, Iowa State Univ., Ames, IA 50011.

867. Johnson, Lawrence A. 2008. Oil recovery from
soybeans. In: Lawrence A. Johnson et al. eds. 2008.
Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 331-375. Chap. 11. [43 ref]
• Summary: Contents: Introduction. Modern soybean
processing: General methods, protein versus oil, recovery
of oil from soybeans, laboratory simulation of commercial
extraction, product qualities, alternative solvents. New
soybean processing alternatives: Extrusion-expelling (EE),
supercritical fluid extraction (SFE), gas-supported screw
pressing (GSSP), aqueous processing. Future challenges.
Address: Prof., Dep. of Food Science and Human Nutrition;
Director, Center for Crops Utilization Research, Iowa State
Univ., Ames, IA 50011.
868. Product Name: Trader Joe’s Chicken-Less Strips,
Beef-Less Strips.
Manufacturer’s Name: Trader Joe’s (MarketerDistributor).
Manufacturer’s Address: Monrovia, CA 91016.
Date of Introduction: 2008 June.
Ingredients: Chicken-less: Water, isolated soy protein, vital
wheat gluten, natural flavors, expeller pressed canola oil,
organic evaporated cane juice [sugar], spices, yeast extract,
sea salt, garlic powder, onion powder, red bell pepper flakes,
parsley flakes, pea protein, carrot fiber, sunflower oil.
Wt/Vol., Packaging, Price: 8 oz (227 gm) in plastic
bag. Retails for $2.99 at Trader Joe’s (2008/07, Lafayette,
California).
How Stored: Refrigerated.
Nutrition: Chicken-less: Per 76 gm. (about 9 strips):
Calories 110, calories from fat 15, total fat 1.5 gm (2% daily
value; saturated fat 0 gm), cholesterol 0 mg, sodium 330 mg
(14%), total carbohydrate 3 gm (dietary fiber 1 gm [4%],
sugars 1 gm), protein 20 gm (40%). Vitamin A 6%, calcium
4%, vitamin C 2%, iron 35%. Percent daily values are based
on a 2,000 calorie diet.
New Product–Documentation: Product (Chicken-less)
with Label purchased at Trader Joe’s in Lafayette, California.
2008. July 6. Paperboard box is 5 by 6½ by 1½ inches deep.
Light blue, light green, white and black. Large color photo
of product with fried vegetables on front panel. Front panel
text: “Heat & serve. Ready in 2 minutes. Lightly seasoned.”
Heart healthy logo and Vegan logo. On back panel are
nutrition facts and ingredients. For best flavor, saute on stove
for 2-3 minutes.
Soyfoods Center taste test. 2008. July 7-8. Good
flavor, appearance, and label design; excellent texture. This
extruded product contains too much protein for our taste
if eaten by itself, but is nice if used as an ingredient. Note:
The main ingredient is Gardein, made by Garden Protein
International (GPI) (Richmond, BC, Canada). However,
neither Gardein nor GPI are mentioned on the product. Two
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packages sent by Yves Potvin of GPI. 2008. Oct. 28.
869. Chajuss, Daniel. 2008. Re: Extru-Tech, Inc. and Wenger
International, Inc. Letter (e-mail) to William Shurtleff at
Soyinfo Center, July 12. 1 p.
• Summary: Extru-Tech, Inc. is indeed a daughter company
of Wenger International. Extru-Tech was founded in 1985
by some engineers that had left Wenger, and for some years
they were competitors. Later the bad feelings went away and
Wenger bought Extru-Tech–but Daniel does not know when.
The equipment made by both companies has always
been very similar and mainly concentrates on extruder
systems, texturizing systems and the like. Address: Israel.
870. Bailey, Lafe. 2008. Re: Interest in history of Wenger’s
work with extrusion cooking. Letter (e-mail) to William
Shurtleff at Soyinfo Center, Aug. 15. 1 p.
• Summary: Some time ago Shurtleff requested information
on the corporate history of Wenger for a forthcoming book.
Lafe’s grandfather was Louis Wenger, one of the

founders of the firm. As part of the third
generation, Lafe has eager interest in
Soyinfo Center’s efforts to chronicle their
industry. He finds himself turning quite
often to the writings of Oak Smith, and
using his passages to remind their current
staff of where they’ve been and the potential
that yet resides within. He would sincerely
appreciate a copy of the Wenger history
letter that Oak wrote to Soyinfo Center those
many years ago, as he is sure it has adequate
wisdom for their use today.
He is taking the liberty to attach an email
in which he used a letter of Oak’s which has
served as inspiration throughout the years. In
this, Oak is writing a letter of encouragement
to management after a particularly expensive
(and failed) business development venture.
He discovered this letter by complete
happenstance (though he believes it to be
more likely divine intervention) during a
particularly difficult time in the business a
number of years ago. Oak’s letter helped
Bailey realize that the firm had weathered
many difficult times in the past, and that
they could do so again if confidence and
perspective could be regained. He likes to
think that both has Grandpa and Oak would
be proud that Wenger came out of the bleak
period and have recently enjoyed the most
successful and profitable years in corporate
history. No doubt, slow times will visit them
again, but they stand ready to weather that
storm.
He is confident Soyinfo Center’s efforts
will be an important addition to the industry, and he stands
ready to assist Soyinfo Center’s efforts in whatever manner
possible. Address: Vice President, Sales and Business
Development, Wenger Manufacturing, Inc., Sabetha, Kansas.
871. Silva, K.D.R.R. (Renuka). 2008. Report on evaluation
of Thriposha food supplementation programme. Sri Lanka.
vi + 79 p. http://www.humanitarianinfo.org/ sriLanka_
hpsl/ docs/ nutrition/ Thriposha%20 impact%20 and%20
evaluation%20 final%20 report%20 2008.pdf [9 ref]
• Summary: This is the most comprehensive and most recent
evaluation of the Thriposha program (Sri Lanka) seen to
date.
Contents: Acknowledgements. Survey team:
Team leader and 19 enumerators. Executive summary.
Introduction: Evolution [history] of the Thriposha
Programme, ingredients, composition and nutritional value
of Thriposha, objective of the Thriposha Programme,
Specific objectives, target group, the nature of the program,
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factory of Thriposha, organizational aspects of Thriposha,
personnel, issues in the Thriposha Programme, the aim of the
programme evaluation. Study design and methods. Results
and discussion. Conclusion and recommendations.
Annexures: (1) Questionnaires. The report is based in
part on hundreds of survey questionnaires of five different
types conducted by those closely connected with the
program.
(2) Approved beneficiary levels and covered beneficiary
levels 1973-2008. In 2007 only 32% of the approved
beneficiaries were covered. (3) Number of Thriposha bags
dispatched in 2007 and 2008 (through July) by district. List
of tables. List of figures (graphs, diagrams, etc). List of
abbreviations.
“1. It was found that Thriposha production has been
severely affected due to short supply of raw materials, lack
of streamlining of procurement procedures, insufficient
factory capacity and other production related problems.
Therefore less than 60% approved beneficiaries are eligible
to get Thriposha” (see Fig. 1, p. 17).
“2. There is no strict selection criteria of beneficiaries
practiced at field level even though there is a clear
guideline. According to the observations and interviewing
administrators at field level a variety of criteria have been
adopted in ad-hoc manner in selecting beneficiaries. Lack
of proper nutrition education lead to issues such as family
sharing and dependency.
“3. Limited growth monitoring effort linked to
Thriposha distribution is also observed. The training of many
PHMs [Public health midwives] in growth promotion is
deficient, and the inclusion of growth monitoring in crowded
MCH clinics, where a variety of other activities must also be
carried out, has constrained the quality of services. Poorly
conducted nutrition education is another observation. PHMs
are over burdened with all kinds of duties and with lot of
difficulties they handle this nutrition component of MCH
without adequate supervision by experts.
“4. In the present Thriposha / MCH programme, there
is minimal community participation at implementation

level. The community participation should be strengthened
to give a ‘sense of ownership’ to the stakeholders including
beneficiaries.
“5. In assessing the impact of the Thriposha programme
on growth, accepting the fact that Thriposha production
and distribution was severely affected during last couple of
years, a retrospective review was done of the clinic records
(including anthropometric data) of children enrolled in the
Thriposha programme. Fourteen percent of the children
with a weight-for-age Z-score of <-2 moved into the normal
Z-score range after being on the Thriposha programme for
a mean duration of 15.5 months. Nine percent of normal
children shifted to underweight category during the study
period. There was a significant decrease in the mean weightfor-age Z-scores at enrolment and follow-up over 15.8
months (P<0.0001). This suggests that there is no nutritional
impact of present irregular Thriposha distribution system and
other components confounding growth of the children. The
deteriorating child undernutrition can also be explained by
the escalated conflict [civil war] and reduced employment
opportunities in most vulnerable areas (e.g., North and
Eastern Provinces) and increased household expenditure
(including food expenses).” Address: M.D., PhD, Senior
Lecturer, Dep. of Applied Nutrition, Wayamba Univ. of Sri
Lanka.
872. Triple “F”, Inc.; Insta-Pro International. 2008. Heartland
Agri Partners, LLC, buys Insta-Pro International division
from Triple “F” (News release). Des Moines, Iowa. 1 p.
• Summary: “Urbandale, Iowa–August 29, 2008–Triple ‘F’,
Inc. has sold its Insta-Pro International division to Heartland
Agri Partners, LLC, a recently formed West Des Moines,
Iowa based company.
“Insta-Pro International sells processing equipment for
processing agricultural commodities for the food, feed and
renewable fuel industries. Insta-Pro is a global supplier and
has its equipment in over 100 countries.
“Insta-Pro was formed in the late 1960’s [1969] as Triple
‘F’ invented and patented the dry extrusion process-a method
of utilizing friction as a source of heat for cooking,
dehydrating and sterilizing agricultural crops such
as soybeans. The process has since been expanded
to multiple feed stocks and includes technology for
pressing oil from various oilseeds.
“Dr. Leroy Hanson, Chairman, CEO and President
of Triple ‘F’, expressed his satisfaction in finding a
new home for Insta-Pro to carry on the business with
no disruption in service to its worldwide customer
base.
“Heartland Agri Partners (HAP) will continue to
locate the company in Urbandale with all the current
employees. HAP ownership is made up of key
managers of Insta-Pro (Karl Arnold, Dr. Nabil Said
and Hennie Pieterse), backed by Heartland Equity
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Partners located in West Des Moines. HAP will be headed by
Kevin Kacere as CEO and President.
“Kacere said, ‘We are extremely excited about the
future of Insta-Pro as we make the investments to take this
company to new heights in the future.’
“For further information, contact: Triple ‘F’, Inc., Dr.
Leroy Hanson, Chair, CEO & President, 10104 Douglas
Ave., Des Moines, IA 50322, (515) 254-1215 or
“Insta-Pro International, Kevin Kacere, CEO &
President, 10104 Douglas Ave., Des Moines, IA 50322, (515)
254-1260.” Address: Des Moines, Iowa 50322. Phone: (515)
254-1215 or 1260.
873. Mwangi, Rosemary; Mustapha, Azlin; Hsieh, Fu-hung.
2008. Inactivation of wild type bacillus spores in a soy meat
analog model by extrusion cooking. MSc thesis, University
of Missouri-Columbia. Illust. 24 cm. *
• Summary: From the author: “The heat resistance of
spores continues to be a challenge in food processing
applications. Suitable methods that effectively inactivate
spores without producing adverse effects on quality and
nutrition of food products are constantly being sought. In
this study, the efficacy of extrusion cooking (180ºC, 125
rpm, 1 MPa pressure) in inactivating wild-type spores in
a soy meat analog was determined. The wild-type spores
were isolated from soy flour, soy protein concentrate and
wheat gluten. Several sporulation media were tested to
determine the media that would yield the most heat resistant
spores. Sporulation Agar I was determined to result in
the most heat resistant spores. Next, the D-values of B.
cereus, 4II 1, B. stearothermophilus and 3III 1C spores
suspended in peptone water were obtained. B. cereus and
4II 1 spores were less heat tolerant and had a comparable
D-value 100C. B. stearothermophilus and 3III 1C spores
were more heat resistant and also had a comparable D-value
150C. The recovery media used were Nutrient Agar (NA),
Nutrient Agar with 1 ppm Calcium plus starch (NACaS) and
fortified concentrated Tryptone glucose extract (TGE) agar
with calcium and dipicolinate (Ca-DPA TGE). Extrusion
processing of the soy meat analog inoculated with B.
stearothermophilus, 4II 1 and 3III 1C spores significantly
reduced the numbers of B. stearothermophilus, 4II 1 and
3III 1C spores inoculated into the soy meat analog. However
B. stearothermophilus spores were more heat resistant.”
Address: Columbia, Missouri.
874. Golbitz, Peter. 2009. Update on work with soyfoods in
Africa (Interview). SoyaScan Notes. Jan. 28. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Peter finds his new work with SunOpta to be
very interesting and exciting. He has long had a great deal of
respect for Allan Routh, who is a superb entrepreneur. This
work has enabled him to travel worldwide–South Africa,
Bangkok [Thailand], Paris, etc. SunOpta sales continue to

grow–one billion dollars last year–despite the economic
downturn. New developments related to soymilk expansion
(in the USA and worldwide) will be announced in a few
months.
Henry Davies, an white Afrikaner, is with the SoyCow
Center in Bergville, KwaZulu-Natal, South Africa. Henry
is a wonderful, amazing man, who has a passion for this
work that is rare. He is married to Stella. He has stories of
people who work on his farm who have reversed their low
metric count for HIV by consuming soyfoods. He is a strong
believer of the importance of soy in the diet, particularly in
South Africa. He is sometimes hard to reach by e-mail, so he
might be easier to reach on his mobile phone. He has been
working with soy for about 4-7 years. He was part of the
Soy in Southern Africa Alliance. He was with a company
named Eden Manufacturing Pty. He had an extrusion
plant that made pet food and feed. He now manufactures
a high-protein, flavored porridge drink named Redi that is
a combination of ground maize and soybeans. For details
see his website www.edenman.co.za. Now he is importing
and rebuilding VitaGoats from India and installing them
with the WISHH program and some other programs around
southern Africa. The VitaGoats produce soymilk (and a little
tofu) using a bicycle-powered grinder and a simple cooker.
The soymilk and tofu are being enjoyed by hundreds of
kids every day. Henry also runs the Eden Manufacturing
Pty Ltd. Training Centre for VitaGoat and SoyCow Food
Processing Systems, with Malnutrition Matters (Frank
Daller) and WISHH as sponsors. The first training centre
was established by WISHH in Pretoria at the Council for
Science and Industrial Research (CSIR) in Pretoria. After a
few months the CSIR realized they didn’t have the resources
to do this. So Henry took it over and established the center
on his farm; at that time Peter thinks he was director of the
Soyfoods Association of South Africa. The first pictures in
Peter’s color photo album show the old SoyCow training
center, which was adjacent to his old manufacturing facility.
The more recent photos at the end of the slide show are
in his new (still under construction) training center on his
property. WISHH helped to fund the costs of constructing the
new center. Henry started running short courses on making
soymilk and tofu, which WISHH funded. Peter taught
several classes at these short courses–as did other people
from Europe, India, Solait, Ted Nordquist, etc. Short courses
typically last 2-5 days, and 50-60 people attend each course.
There have been Zulu chiefs, people from Parliament–its
really happening!
Henry has been traveling on behalf of WISHH, installing
SoyCows and VitaGoats in various countries in southern
Africa, including Mozambique and South Africa.
Recently Paul Lang cleaned, donated and sent Henry
two oil expellers–which can be seen in Peter’s photo
album. Henry also has a solar dryer, a prototype set up by
Malnutrition Matters (Frank Daller’s group).
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Much of this story can be found on the WISHH website.
WISHH has more than one mission. The basic one is
market development worldwide for U.S. edible soy protein
products such as textured soy flour, soy protein isolates and
concentrates to improve human health. WISHH does not
promote specific products or particular companies; its work
is more generic. However WISHH can ask a U.S. company
such as ADM or Bunge or Cargill to donate a certain amount
of a particular product to a specific WISHH project–such
as a school feeding program in Guatemala that needs a
container of TVP. ADM typically makes the donation to
create goodwill and perhaps in hopes of a long-term business
relationship, but it is ADM’s responsibility to follow up.
Peter has come to realize that he (Peter) has his agenda (to
teach people about soy) and Jim Hershey (the executive
director of WISHH) has his agenda. Jim’s agenda is to
take U.S. soy protein ingredients and soyfoods to the Third
World. Even though SoyCows and VitaGoats do not lead to
the sale of any U.S. soy protein products, this is no problem
for Jim Hershey. Jim and his wife are great people. ASA is
so lucky to have someone like Jim, because he is so deeply
committed to his work and he works so hard, long hours,
traveling a lot, and he has put so many great relationships
together. He has done an incredible job. He deserves a Medal
of Honor. He is a hard to reach but once he’s on the phone he
is very generous with his time.
Peter is now working with the World Soy Foundation
(WSF), whose work is not limited to U.S. soy protein
products. This enables him to help develop soybean
production in South Africa–which could become self
sufficient in soybeans because there is so much wonderful
land and water resources, plus a First World agricultural
infrastructure and food processing plants. South Africa
is pretty much self-sufficient on corn, and they could be
growing corn and soybeans in rotation. The country is in
transition. Many white farmers are leaving for a variety of
reasons that are more covert than in Zimbabwe. When black
farmers move onto the vacated land, the productivity of the
land often drops–due to lack of experience. People suffer and
the land is not used to its full capacity. But Peter thinks the
country will recover. An opposition party is finally forming
to counter and balance the ANC’s policies. Democracy is
coming alive; the parties will have competing agendas. For
white Afrikaners it may look like shambles, and there is
presently a high degree of unemployment, but for Peter (who
has been there 6-8 times) the long term view looks very
promising.
Peter has a color photo album and slide show (of digital
photos he took) that shows some of the workshops and the
whole process for making soymilk and tofu using VitaGoats
and Soy Cows, with Henry Davies shown (in a red shirt)
in many of the slides; he will send Soyinfo Center (SC) the
whole show by e-mail, and SC is free to use a few of the
slides if proper credit is given to Peter. If SC lets Peter know

which ones we want, he will provide the captions. It is a
wonderful story. Peter is also considering putting this slide
show on the Web (on an appropriate website such as WISHH
or Malnutrition Matters), so anyone can see it.
Peter recommends that Shurtleff talk with Jim Hershey;
Peter feels that he and Jim share a common view. Peter
often talks with Jim, who has just left Guatemala and is on
his way to Haiti. Jim is working on getting SoyCows (the
small ProSoya systems made in India that produce several
hundred liters per hour of soymilk) installed in Guatemala,
sponsored by the Rotary. WISHH would not provide money
to have SoyCows installed, but they would supply the
beans. Before Jim went to work for ASA, he had spent a
lot of time in Africa, in Cote d’Ivoire, working for the Rice
Board, so he had experience in international commodity
market development work. Then he went to work for ASA
International Marketing, before WISHH was created.
Peter has found his work with the World Soy Foundation
to be extremely gratifying. Jim and Peter put together the
Soy in Southern Africa Alliance (SISA) 2-3 years ago and
they raised $275,000 in about a month. From that they got
matching funds from USAID and ended up with a $750,000
project. That is how a lot of the activity in South Africa got
elevated to a much more productive level. Address: Director
of International Business Development, SunOpta Grains and
Food Group. Phone: (507) 573-5276.
875. Hershey, Jim. 2009. Work with the WISHH (World
Initiative for Soy in Human Health) program. Part II
(Interview). SoyaScan Notes. Feb. 13. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: Continued: WISSH’s mission statement
wasn’t written until four years into the program. It took
the program a while to get on its feet. The mission was “to
create sustainable solutions to the protein needs of people
in developing countries through the introduction and use of
U.S. soy protein.”
We kind of backed into the SoyCow technology; there
wasn’t a VitaGoat in the early 2000s. Jim felt the need to be
doing something. He was told that one of the ways he would
be measured was on how active he was–at the beginning
anyway. Results are good, but they take a while. You’ve
gotta do something. The American spirit is to do something,
even if it doesn’t end up being exactly the right thing. You
learn by doing and you can correct as you go. After several
years of promoting the SoyCow machine technology, we
found out that it was a weak or flawed strategy for export
market development.
Another early program was to get soy flour, textured
soy flour, isolated soy protein, soy protein concentrates, all
approved by the USDA for use in U.S. government food aid.
Once approved, WISHH would work with private voluntary
organizations (PVOs or NGOs) to order them. What food aid
(Food for Peace) did, for example, for the Corn-Soy Blend
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industry, we could do with 100% soy protein products. After
Jim succeeded in getting those products approved. Africare
was an early PVO partner that committed to purchase 14
SoyCows. Later, Africare ordered defatted soy flour for a
very successful mother-child nutrition program in Burkina
Faso. WISHH needed to find partners who were willing to
launch pilot projects. Soon WISHH was working in the area
of field sampling (to test food acceptance) with Catholic
Relief Services, CARE, the World Food Program, and
Counterpart.
During the first year, most of WISHH’s activities were
in Africa. That was where the PVOs seemed to want to do
most of the work, and where the nutritional needs were the
most critical.
One exciting project was Soy in Southern Africa
Alliance (SISA); it has a predecessor named SASFA (the
Southern Africa Soy Foods Association), founded in 1999,
with help from ASA as part of their market development
activities before WISHH started. Jim was in charge of Africa
at ASA at the time and he sent a person to South Africa so
look for opportunities for market development in this huge
potential market for soybean meal and isolated soy proteins.
ASA also sent Ken Bader down there as a private consultant
to report on soy market opportunities. SASFA limped along
for a number of years after its founding. In Aug. 2008, Jim
and seven women farmer leaders from the U.S. soybean
industry, attended the 10th anniversary celebration of
SASFA. Solait (which has an office in South Africa) has
made significant progress selling its soy ingredients. With
Peter Golbitz, Jim shopped around the idea of SISA; Jim
even attended his first Natural Products Expo East in the
fall of 2005 in Washington, DC. SISA would help people
develop technical expertise in using soy protein ingredients.
It hoped to do some market research and also perhaps
some nutritional research concerning soy and AIDS. At the
time, DuPont was pushing a philosophy (shaped at Cornell
Univ. [Ithaca, New York]) of marketing at the base of the
pyramid; finding customers near the bottom of the economic
scale–those who make $2-4 a day and are willing to spend
some of their precious money on new, low-cost, healthful
foods. Most of the world’s industry is beating each other up
over those with the top 10% of disposable income; but its
not new growth. But two-thirds of the world’s population
lives on $4 a day–and a lot of that is spent on food; that is
where the potential growth is. In general nutrition, “wasting”
(sometimes called “acute malnutrition”) is usually caused
by a shortage of calories, whereas “stunted growth” or
“stunting” is caused by malnutrition in early childhood
or during fetal development. But many people who have
adequate calorie intake (as on a largely tortilla diet), have a
protein shortage.
With money from USAID for 2 years, WISHH created
the SISA project to try to make a difference in southern
Africa. Initially they were met with suspicion–as by SASFA.

Peter Golbitz noticed that SASFA was where SANA
(Soyfoods Association of North America) was 15 years ago;
it was run by volunteers who knew that they wanted to grow
but didn’t know how. They needed help and a strategic plan.
WISHH went back to USAID, got more money and time,
then added a 5th objective, which was to strengthen SASFA–
which liked the idea and was grateful.
Frank Daller donated a SoyCow to South Africa; its
original destination was CSIR (Center for Scientific and
Industrial Research), but they weren’t interested in new
equipment or in running small-scale training programs; they
had bigger fish to fry. Enter Henry Davies, a white South
African who used an extruder to make full-fat feed (mostly),
plus a little food and full-fat soy flour. A natural leader, he
first got involved with SASFA and became part of the new
guard that was taking SASFA in a new direction. He was
soon elected chairman of SASFA. WISHH was looking for
a home for the SoyCow and they knew Henry knew how
to process food and was entrepreneurial. Henry sold his
previous temporary building and factory site, which had
actually been a dairy, then expanded his business on another
site in the same town–with a permanent building.
WISHH is doing research on the potential contribution
of soy to people with HIV / AIDS. Their initial data is
being processed by Solait, who had contributed heavily
to this research both in product and money. WISHH hired
Cade Fields-Gardner, who is a consultant, a registered
dietician specializing in HIV, Director of Services for
The Cutting Edge, and the lead author of two books (HIV
Medication–Food Interactions, Jan. 1998, and Clinician’s
Guide to Nutrition in HIV and Aids). She is now working
with WISHH to develop, implement and monitor nutritional
projects for HIV-infected and affected people in selected
Southern African and Central American countries. In early
2007 she completed compilation of a 52-page “Compendium
of knowledge on HIV infection and nutrition-related issues.”
It is available on the “Nutrition Library” page of www.wishh.
org. This document refers to “wasting” or “protein wasting”
52 times. HIV infection generally causes a “progressive
wasting of protein tissues,” “a low-grade impairment
of protein synthesis,” and loss of weight. This must be
countered by increasing the protein content of the diet.
Hence, the importance of high quality, low cost soy protein
in the diet of those with HIV / AIDS. Address: Director,.
Phone: 734-764-2347.
876. Davies, Henry. 2009. Re: Chronology of work with
soy in Southern Africa, 1987 to present. Letter (e-mail) to
William Shurtleff at Soyinfo Center, March 17. 2 p.
• Summary: 1987 Nov. 1–First got involved with soy and the
feed industry.
1987 Nov. 1–Started work on the first extruders to be
imported to South Africa used mainly for the manufacturing
of full fat soy. Henry initiated the establishment of the
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Committee for the Evaluation and Standardization of
Analytical Methods for Determining the Effects of Full
Fat Soya Processing. This committee aims to provide a
nationally accepted standard of quality control for processed
soy under supervision of the Agricultural Research Council
(ARC) and the National Protein Council.
1998 March–During 1998, he visited a TVP plant in
Egypt together with the American Soybean Association
(ASA). It was then that he recognized the similarity between
the processing systems used for TVP and that of full-fat soy.
1998 May 21–On his return to South Africa, ASA
invited him to attend the International Conference on
Processing and Utilization of Soybeans (20-21 May 1999) in
Pretoria. He was requested to deliver a paper on the subject
of soybean for local human consumption. The title thereof:
“Current Food Products and Potential in SA”.
1999 July–Invited by Cochrane Fellowship Program
to attend a soy training course at the Illinois University
on the processing of soy for Human Foods (Small Scale
Processing).
1999 Nov.–Elected as executive member of South
African Soyfood Association (SASFA).
2000–Attended an intensive international training course
on TVP and related issues at Texas A&M University, College
Station, Texas, visiting Insta-Pro International offices in Des
Moines, as well as a texturized vegetable protein production
plant in Vinton, Iowa.
2004 Jan. 1–Started manufacturing of Recharge Instant
High Protein Porridge drink after observing the effects of
HIV/Aids within the local community and especially coworkers.
2006 July 15–Eden Manufacturing PTY (Ltd) starts
a working relationship with WISHH initiating the first
VitaGoat and SoyCow units to be installed at the Bergville
Training facility.
2006 Aug. 4–Completed the first training centre at the
original Eden Manufacturing building situated in Bergville
town.
2006 Sept. 19-22–The first Soy Short Course is held at
the new training centre in association with SASFA (South
African Soyfood Association). 54 people attended the 4-day
course. They were taught how to make soymilk and various
other soy beverages using the SoyCow (which requires
electricity) and VitaGoat (which is bicycle powered). The
course was paid for by WISHH.
2006 to 2009 and current–Chairperson of Soy Southern
Africa (SSA), previously known as SASFA.
2008 July 21–Install VitaGoat Food Processing System
in Shamva, Zimbabwe. The installation was hosted and paid
for by HUMANA People to People (www.humana.org). At
this location, Henry also lectured on soy nutrition. Humana
operates a huge farm where they have managed to plant
some soybeans for their own use with the VitaGoat, which
produces enough soymilk that Humana can provide (free

of charge) 500 ml of soymilk daily to each of 400 school
children, as well as enough soymilk to use in their own
kitchen for food.
2008 Aug. 8–Install VitaGoat Food Processing system in
Tugela Ferry, Northern KwaZulu-Natal, South Africa.
2008 Aug. 21–Install SoyCow Food Processing system
in Orange Farm, Johannesburg, South Africa.
2008 Oct. 15–Install a VitaGoat Food Processing system
in Nahamatanda, Beira, Mozambique.
2008 Nov. 12–Relocate to new premises outside
Bergville town.
2009 Jan. 4–Eden Manufacturing engages in the
services of a professional social project manager as well
as a educationalist / production manager to add further
specialised services to their network.
2009 March–Constitute the establishment of the Eden
Social Development Foundation to assist with funding of
designated projects. Address: P.O. Box 206, Bergville 3350,
KwaZulu-Natal, South Africa. Phone: +27 36 448-1605.
877. Nesbitt, Duncan. 2009. History of Triple “F” and InstaPro (Interview). SoyaScan Notes. May 1. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Triple “F” was founded in 1961 in Des Moines,
Iowa. Triple “F” was the holding company, which had a feed
business (Pharm-Tech), an extrusion business (Insta-Pro,
which was established in the late 1960s), and SoyInnovations
(which started in about 2000 to 2002). Triple “F” was
originally primarily in the business of extruding whole
soybeans on farms as a source of “high-energy” animal
foods. Why should a farmer sell his soybeans to a soybean
crusher when he could now produce his own feed right
on his own farm using an extrusion cooker. The original
extruder was developed on a farm, powered with the drive
(PTO = power take-off) of a tractor.
The Russians liked the idea, bought 100 units, but had a
motor put on each. That was a turning point in Triple “F’s”
early history.
The extruder was used to support the Triple “F” feed
division, which sold base mixes and mineral mixes to
farmers. Initially Triple “F’s” main business was selling
mixes, not machinery.
Soy Innovations was formed behind the InstaPro
conference room–a tiny plant making soy flour and textured
soy flour. InstaPro makes the extrusion cooker machinery
that Soy Innovations uses to make soy products.
Prior to Aug. 2008, all these companies were
subsidiaries under the Triple “F” holding company which
was founded by four people: Mr. Wayne Fox (who was the
inventor of the extruder; he died about a year ago June),
Dr. Leroy Hansen (he was the youngest of the four and a
nutritionist), Ken Leplee (who died 6-7 years ago), and Art
Satterlee (treasurer),
Wayne Fox had succession plan. The group that
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purchased the Insta-Pro Division, which is now a standalone company, is now owned by Heartland Agri-Partners, a
recently formed company in Des Moines, Iowa. The sale was
announced on 5 Sept. 2008.
Soy Innovations was sold to a group of former food
executives; the company name was changed to Harvest
Innovations. Their plant, which is in Indianola, Iowa, uses
only Insta-Pro extruders and oil presses. Address: Insta-Pro
sales rep, North Carolina.
878. Aiyar, S.A. 2010. Soy dal, a great solution to the food
crisis. Times of India (The) (Bombay). Jan. 17. Blog.
• Summary: During the recent food crisis, the price of some
pulses (such as arhar, masoor, and moong) have increased in
price by 40-50% at the retail level. Pulses have historically
been the main source of protein for the poor of India. They
contain 20-25% protein, twice that of wheat (10-12%)
and four times that of rice (4-6%). Indian children suffer
from one of the world’s highest rates of malnutrition, and a
significant percentage of all Indians need more protein.
Unfortunately production of pulses in India has
stagnated at about 14 million tonnes a year since 1990, while
population has increased by 350 million. Thus, average
per capita consumption of pulses in India has been steadily
decreasing.
But a new solution to the problem is emerging–the
soyabean. Production of soyabeans in India has increased
from almost nothing in the 1980s to 10 million tonnes a year
today. When soyabeans are crushed, the oil is removed for
food use and the remaining soyabean meal contains almost
50% protein–twice that of pulses. Today most of that protein
is used in India or abroad as a feed for livestock or fish.
Yet it can retail for only Rs. 25 per kilo, which is much less
expensive than many pulses.
Since food habits are not easy to change, the soyabean
meal can be double extruded with traditional pulses to give
a new product named soya dal that looks quite similar to dal
(same shape but is more porous), contains more protein, and
sells for much less. The “public distribution system provides
as ready-made retail system across India.” At Rs. 25 per kilo
no subsidy will be required.
“A food education campaign on TV will be needed to
highlight the nutritional benefits.”
Letter (e-mail) from Ratan Sharma, PhD, of India. 2010.
Oct. 7. The American Soybean Association–International
Marketing (ASA-IM) supports this new product and is
helping to advertise and promote it. Address: Economist,
India.
879. Barnes, Stephen. 2010. The biochemistry, chemistry
and physiology of the isoflavones in soybeans and their
food products. Lymphatic Research and Biology 8(1):89-98.
March. [64 ref]
• Summary: “Abstract: In this review of the chemistry,

absorption, metabolism, and mechanisms of action of plant
isoflavones, emphasis is placed on the isoflavones in soy and
the food products derived from them. Soybeans have been
part of food history in Asia for several millennia but did not
reach the Americas and Europe until the eighteenth century.
In the twentieth century, there was a tremendous increase
in the cultivation of soybeans in the United States and more
recently in South America. Soy foods have entered the U.S.
food supply in ever-increasing amounts both in the form
of traditional products (soy milk, tofu) and in more subtle
ways in dairy and bread/cake products. The isoflavones in
non-fermented foods are for the most part in the form of
glycoside conjugates. These undergo changes due to different
processing procedures. Isoflavones and their metabolites
are well absorbed and undergo an enterohepatic circulation.
They are often termed phytoestrogens because they bind
to the estrogen receptors although weakly compared to
physiologic estrogens. This estrogenicity is not the only
mechanism by which isoflavones may have bioactivity–they
inhibit tyrosine kinases, have antioxidant activity, bind to
and activate peroxisome proliferator regulators alpha and
gamma, inhibit enzymes in steroid biosynthesis, strongly
influence natural killer cell function and the activation
of specific T-cell subsets, and inhibit metastasis. These
various properties may explain the much lower incidence of
hormonally-dependent breast cancer in Asian populations
compared to Americans and Europeans.
“History: History The soybean is a member of the
leguminosae family, plants that form root noodles that
house nitrogen-fixing soil bacteria (Rhizobia) in a symbiotic
relationship, an event that is essential for life on this planet.
Legumes have been used in a crop rotation system to restore
the nitrogen in the soil on ground used for agriculture. The
soybean, now called Glycine max, has had a long history
as a domesticated plant, with records of its use as far back
as the eleventh century BC in China. Missionaries took it
into Korea and Japan in the third and fourth centuries AD
[1=Hymowitz 1990]. It did not reach Europe until 1739
in Paris and 1790 in Kew gardens in London [1]. The first
recorded use in the United States was in 1765 in Savannah,
Georgia [1]... In 1960, the annual world production of
soybeans was 27 million tons, with 69% being grown in the
United States. By 2007, annual world production had risen
to 206.4 million tons with nearly 90 million tons grown in
Brazil and Argentina.
“Isoflavone Biosynthesis: The signals released by
the soybean that attract the rhizobial bacteria are the
isoflavonoids [3=Rolfe 1988] These are a subclass of the
much more common flavonoids. These in turn are members
of the large family of polyphenols that are widely found in
plants. Isoflavonoids are formed by the same biosynthetic
pathway for flavonoids [4]. First, phenylalanine reacts
with malonyl CoA to form 4-hydroxycinnamoyl CoA
(Fig. 1). Chalcone synthase catalyzes the reaction of this
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intermediate with three more molecules of malonyl CoA
to form isoliquiritigenin or naringenin chalcone. Chalcone
isomerase catalyzes the ring closure of the heterocyclic
ring. Isoflavone synthase introduces a 2-hydroxyl group,
which in turn is removed by an isoflavone dehydratase to
yield daidzein (7,4’-dihydroxyisoflavone) and genistein
(5,7,4’-trihydroxyisoflavone) (Fig. 1). The biosynthesis of
glycitein (7,4’-dihydroxy-6-methoxyisoflavone), a major
isoflavone in the soy germ (hypocotyls) is not understood.
The numbering scheme for isoflavones is shown in Figure 2.
“Isoflavones in the soybean are converted to 7-O-glucosides by a glucosyltransferase and then to their
6"-O-malonates by a malonyl transferase. This chemical
form is stored in vacuoles until used by the plant and is the
major form in harvested soybeans. Although the yellow
or black soybeans are the most familiar forms, an early
harvesting before ripening results in a green immature
soybean. This is cooked by boiling still in the pod and is
served as edamame. It has similar levels of isoflavones to the
yellow and black soybeans [5, 6].
"Soy Foods in Asia: Although soybean-containing foods
have become more popular in the United States over the past
50 years, they are in general quite different from the forms
of soy consumed in Asia [7]. Unlike American soy foods,
the latter are often fermented. Soybeans are converted using
microorganisms to miso (added to soups and stews in Japan),
soy paste (in Korea) and tempeh (with a texture like meat
in Indonesia). Soy sauce is another familiar soy product
and is made either by acid hydrolysis (no isoflavones)
or by prolonged fermentation. The proteins and lipids in
soybeans are extracted with boiling water to form soy milk,
an important alternative to mother's milk in countries with a
high incidence of lactase insufficiency. Soymilk is curdled to
prepare tofu, which can be pressed to remove water. Tofu can
be fried or added to numerous other dishes.
"Soy Foods in the United States: In the United States,
soybeans are grown mostly as a source of edible oil using
a hexane extraction approach (Fig. 3). The defatted soy
flour is enriched in protein (50% by weight). This has been
traditionally used as the protein source in domesticated
and research animal diets [8]. The soy flour is heated to
produce a variety of related products–this includes toasting
at 250ºC. These are used in many bread and cake products,
particularly in doughnuts. Soy flour is washed with water
to remove soluble carbohydrates–this creates soy protein
concentrate, which contains 70% protein by weight (Fig. 3).
Alternatively, soy flour is extracted with hot, aqueous 65%
alcohol to remove carbohydrates, lipids, and other small
molecules, including the isoflavones (also color and taste).
This is another form of soy protein concentrate. Both the
soy protein concentrates can be extruded to form textured
soy protein, another meat-like product. Soy protein isolate
(SPI), >92% protein, is prepared by first solubilizing the
proteins in soy flour with a mild alkaline extraction (leaving

behind complex carbohydrates and lipids) and precipitating
the proteins by lowering the pH to 4.5 (Fig. 3). The soluble
sugars remain in solution. SPI is found in many canned
food products. It's added to improve the appearance of the
food. It is also widely used by serious athletes who are on
low-fat, high-protein diets. It's also used to prepare low-fat
forms of soymilk. As in Asia, these soymilks are converted
to tofu. However, this is typically done aseptically producing
shelf-stable products. In a recent development, soy products
are being made where microorganisms that hydrolyze the
isoflavones are added to soy protein preparations.
"Hidden Soy in Foods: Just as for those who suffer
from peanut or milk allergies, there are those for whom
avoiding soy is essential. And with the widespread presence
of soy in food products, this can be a difficult task. Read the
food labels carefully–a product having added 'hydrolyzed
vegetable protein,' or just 'vegetable protein' contains soy.
Besides the clearly labeled new 'soy' foods (soy cheese, soy
ice cream, soy yoghurt), soy can turn up in strange, but often
familiar places. For instance, a soy-based batter is used to
coat doughnuts-it provides the needed mouth-feel. When
roasting the Christmas turkey, the expectation is that cooking
will produce profuse gravy-to ensure that will happen,
producers pump a solution of SPI into the turkey before
it is sold. In some brands of canned tuna, the tuna meat is
soaked in a soy broth. Chili often has added soy protein.
Energy bars that are low-fat and high in protein may contain
SPI. Licorice and licorice teas and most meatless products
contain significant amounts of isoflavones. Extensive
lists of common foods and their isoflavone content have
been published [9, 10]. There is also a compilation of the
isoflavone content of foods provided by a study funded by
the U.S. Departments of Agriculture and the Army that can
be obtained from the following website:
< http://www.nal.usda.gov/fnic/foodcomp/Data/isoflav/
isoflav.html >
The contents continues: Changing chemistry of the
isoflavones in foods. Other foods or supplements containing
isoflavones (especially the American groundnut, Apios
Americana), and the root of kudzu (Pueraria lobata).
Absorption, metabolism and excretion of isoflavones.
Mechanisms of action of isoflavones (“A new chapter in
estrogen action was opened in 1996 with the discovery of”
estrogen receptor beta, by Kuiper et al. It was related to
estrogen receptor alpha, which is located on chromosome 6,
it was instead located on chromosome 14). Address: Dep. of
Pharmacology & Toxicology, MCLM 452, Univ. of Alabama
at Birmingham, Birmingham, AL 35294.
880. Raghuvanshi, Rita S.; Bisht, Kavita. 2010. Uses of
soybean: Products and preparation. In: Guriqbal Singh, ed.
2010. Soybean: Botany, Production and Uses. Wallingford,
Oxfordshire, UK, and Cambridge, Massachusetts: CAB
International (CABI). xii + 494 p. See p. 404-26. Chap. 18.
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[81 ref]
• Summary: Contents: Introduction. Physicochemical and
functional properties. Uses of soybean: Food uses (green
pods, dried seeds, soy flour, soy milk [and soybean paneer
{tofu}], soybean oil, soy protein, soy flakes, soy grits),
medicinal uses, fodder and feed uses, non-food versatile
uses of soybean [industrial utilization]. Methods used in soy
product preparation: Soaking, germination, fermentation,
blanching, boiling, dry roasting (with or without fat), frying,
extrusion. Preparation and recipe: Use of green leaves and
pods, use of grains (miso, natto, tempeh, shoyu), use of
soy flour, use of soy milk (infant formulas, ice cream, tofu,
waranksi in Nigeria, soybean paneer or chenna in India made
into palak paneer curry or paneer pakori). Conclusions.
Address: 1. Dean, College of Home Science, GB Pant Univ.
of Agriculture and Technology, Pantnagar, Uttarakhand,
India; 2. SAP Kanya Mahavidyalaya, Kichha (Kumaon
Univ., Nainital), India.
881. Gupta, Rajendra (“Raj”) P. 2010. Overview and current
status of soyfoods in India (Interview). SoyaScan Notes. Oct.
13. Conducted by William Shurtleff of Soyinfo Center.
• Summary: Raj’s nephew (his sister’s son) earned a degree
in physics in India, then a master’s degree from a university
in Boston in semiconductors, but never finished his PhD
degree from Boston University. Then he worked in the
semiconductor industry in Scottsdale, Arizona, for many
years. Then he moved to Ottawa, Canada, for 10 years.
Finally (in 2004, at about age 35) he decided to return to his
native India, to do something to help the people of India.
When Raj started his original tofu plant in Kanpur in 1985,
his nephew had worked at the plant for one summer as a
student. He wanted to start a similar plant in Allahabad,
a city in the north Indian state of Uttar Pradesh. In about
2007 he bought the smallest SoyaCow system, the SC20,
and started a business making soymilk and tofu. He learned
how to make these products from a book, Tofu and Soymilk
Production. He did a lot of innovative research. His business
is doing well, but he has not yet reached the break-even
point. The volume is pretty low and local people do not
really like either soymilk or tofu (soya paneer). He is making
only about 5-6 batches per day, which is 200 to 400 liters
of soymilk per day. But he located his business in a more
challenging part of India. If you go to the western part of
India, people are more affluent and more inclined to eat
foods which improve their health. The same is true in south
India. But in Allahabad and points east, it is somewhat more
challenging to try to introduce soyfoods. So his location is
part of his problem, but he wants to work where there are
challenges rather than where things are easier.
Indians are still not very excited about tofu as a highquality, low cost alternative to paneer (fresh dairy cheese).
Part of the problem is that tofu makers in India try to sell
tofu as imitation paneer, rather than as a healthier alternative.

So he calls his product “tofu.” In Kanpur, where Raj started
his work with tofu, he never called it “soya paneer.” But the
problem is that even if you call it tofu, Indian consumers still
think of it generically as “soya paneer”–probably because
paneer is so popular and it looks so much like paneer.
In Kanpur, way back in 1985-86, we realized that India
requires very small machines (smaller than a small Takai
system) that will make soyafoods where needed when
needed, decentralized to avoid distribution. Machines that
can be used in institutions or very small shops. In many
places, this is the way it is done today and they have been
successful. “We demonstrated in various schools that this is a
concept which will work.”
But today per capita consumption of soyfoods is still
extremely small. “We expected that it would double every
year or more, but its growing at the rate of 8-10% and from a
very small base.”
Of the various soyafoods in India, by far the most
popular is textured soy flour / flakes (such as Ruchi’s Nutrela
in chunks, nuggets and granules). Ruchi is the market leader,
but many local companies use extruders to make similar
products from very inexpensive defatted soybean meal or
flakes. Number 2 is probably soymilk, with tofu a distant
third.
India is a very milk oriented country; it is the largest
producer of dairy milk in the world–especially since the
cooperative “white revolution.” Indians have always loved
milk. Despite the fact that 70% of Indians are lactose
intolerant, they consume it anyway in one form or another–
such as paneer, yogurt, lassi (a popular and traditional
Punjabi yogurt-based drink). In the northwestern states
of India (such as Punjab), there is no lactose intolerance,
so they can drink dairy milk without problems. This may
be because of a long history of dairying and / or because
they are descended from Aryans who name from further
northwest. Many of them drink it hot. In the south of India
there is a high incidence of lactose intolerance. This is the
main cause of their “soyaphobia.”
If Raj had to make a prediction 25 years into the future,
he would definitely predict that soyfoods in India will
definitely be more important and a bigger part of the diet
than they are today. One reason for this is the declining per
capita consumption of pulses, a major source of protein,
especially for the poor. This is due to rising prices and static
production over the past several decades. Soy is replacing
pulses in one form or another–and will continue to do so. In
terms of the soy beverage market, they key is to find a good
tasting product sold in inexpensive packaging and retailing
at the right price point. Do get the price low, you need
large volume, fast turnover, good distribution, and lower
retail margins. Today soymilk margins in India are 30-35%
compared with about 5% for dairy milk–because the volumes
are huge.
The traditional Chinese and Japanese model of the
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consumer buying directly from the tofu or soymilk maker (to
ensure freshness, no packaging, lower price to the consumer,
higher price to the manufacturer, no middleman) is starting
to happen in India among SoyaCow owners. Raj has seen
this working nicely in Russia. To support such a model, you
need a high density of consumers. Some SoyaCow owners
have tried successfully to sell their products using bicycles.
Raj estimates that the market for soymilk in Tetra Pak
is $2-3 million ex-factory. Multiply by 2.5 to get the retail
value = $5 to $7.5 million retail. The retail price of Tetra
Pak soymilk is about $1.50 per liter. That works out to about
3-5 million liters per year. Looking at the whole soymilk
market in India, what percentage is sold by the small soymilk
makers using SoyaCow SC20 machines (which have a
capacity of 60 litres per hour)? This estimate is very hard
to make. If we estimate 400 machines in India and each is
selling on average 500 liters a day of soymilk, that is 200,000
liters a day times 300 days per year = 60 million liters per
year. This is 12 to 20 times as much as is sold in Tetra Pak.
Therefore the small makers control 92-95% of the market–a
very interesting conclusion–even if the small makers have an

output of only 10 to 30 million liters a year. Raj thinks the
growth potential for small soymilk machines is bigger than
for large Tetra Pak machines.
There are many reasons to believe that food prices will
rise faster in the coming decades than during the past few
decades, and the price of most animal products will rise
faster than soybean prices, so people will consume what they
can afford, which means increasing consumption of soy in
many developing countries. Address: President and CEO,
ProSoya Inc., 2-5350 Canotek Road, Ottawa, ONT, K1J
9N5, Canada. Phone: 613-745-9115.
882. Wenger Manufacturing, Inc. 2010. An enduring legacy
of innovation: Wenger Manufacturing, Inc. 1935-2010.
Sabetha, Kansas: Wenger. 64 p. Illust. 23 x 29 cm.
• Summary: Printed in color on glossy paper with many
photos and illustrations, this is an excellent company history
to commemorate Wenger’s 75th anniversary.
Contents: Foreword, by Don Wenger. 1. Junkyard boys.
2. New inventions: Homegrown success–Sabetha, Kansas
is the key to Wenger’s long run of achievements, end of
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the molasses boom, launch of the “Golden Era” (“In April
1957, after a successful run of test marketing, the Ralston
Purina Company released a new product, Purina Dog Chow.
The food consisted of crunchy nuggets of dry dog food that
were extruded through a die, like other feed pellets, but also
different in texture: they were lightweight, exploded like
popcorn, and riddled with cells of expanded air. The food
was extremely popular–by August of the following year it
had become the nation’s leading dry dog food.–and nobody
knew how Purina did it. Oak Smith wanted to know”).
3. Changing the game: In 1958 Wenger Manufacturing
made its first “cooking extruder.” Wenger’s Technical Center.
In 1972 Wenger opened its first overseas office in Antwerp,
Belgium. But the company was still primarily a feed milling
equipment business. Passing the torch. On the cutting
edge. Wenger’s efforts to help feed the world’s poor. UniTex. Wenger’s university extension centers. Power alcohol
production.
Epilogue: A third generation (starting in 1980s). The
growing importance of overseas sales. The Extru-Tech brand.
Afterword. Addendum: Through the decades: A sampling
of Wenger promotional materials [in color], 1-3 pages per
decade.
Early chronology: 1927–Joe and Alex Wenger (brothers)
buy the Saunder Custom Feed Mill in Sabetha, Kansas,
then rename it Wenger Brothers Feed Mill. Joe was born in
1906 and Lou in 1908 near Lamar, Missouri. Sabetha is a
small village of 2,500 people of German-Swiss ancestry, a
labor-friendly work ethic, and a strong Apostolic Christian
Church. The feed mill is immediately successful. Its main
service is the custom grinding of livestock and poultry feed
for farmers; it also mixed concentrates and minerals into the
farmers’ feed crops to make the ration more nutritious.
1929–Joe marries and has a son (named Don) and a
daughter. Lou married in 1933 and had a son (LaVon) and 3
daughters.
1931–Wenger Brothers Feed Mill burns to the ground.
Coming on the heels of the stock market crash, which set
in motion the Great Depression, this would been enough to
cause any normal person to give up. But instead they saw the
disaster as an opportunity and, refusing to be discouraged,
rebuilt the factory.
1934–A terrible drought struck every state between the
Rockies and the Appalachians and contributed to the “Dust
Bowl.” Agricultural experiment stations advised farmers to
spray their corn stalks and wheat straw with molasses; easier
said than done. But Lou and Joe developed a molasses mixer
from junkyard parts.
1934 Aug.–The first Wenger mixer begins operating.
1935–Joe and Louis Wenger build their first mixer for
sale ($250) to their first customer, Morrow Milling Co. of
Carthage, Missouri. It is built in the feed mill warehouse.
This one mixer becomes the basis of a new company.
1935–Joe and Louis Wenger establish the Wenger Mixer

Company, a partnership, in Sabetha, Kansas. Their first
product is named the Wenger Molasses Mixer.
Note: The copyright page states: Produced and
published by: Quin & Co., Inc., Written by Craig Collins,
Heritage Publishers, Phoenix, Arizona. Managing editor:
Doug Baldwin. Editor: Lisa Schank. Graphic designer: Debra
Phillips. Savannah, Missouri. Printed Dec. 2010, Mainline
Printing, Topeka, Kansas. Address: Sabetha, Kansas. Phone:
785-284-2133.
883. Wenger Manufacturing, Inc. 2010? One idea can change
the future (Online video). Sabetha, Kansas. http://www.
wengerpedia.com/ corpvideo.html.
• Summary: An outstanding video about Wenger
Manufacturing (family owned), its history, daily operations,
commitment to placing customers first, philosophy of
innovation, and core values.
“One idea can change the future. At Wenger, their
passion for turning ideas into opportunities has shaped
an entire industry. In the world of extrusion technology,
Wenger has created the blueprint for success. of engineering
schematics. Leading the way with revolutionary design and
new process innovation, they provide unique solutions and
countless possibilities for the companies and markets they
serve.”
Lafe Bailey: “... our intent and our specific purpose
I think in the market is always to stay just maybe a small
step ahead of what the market values and to help lead the
marketplace into new opportunities.”
Cut to Debbie Phillips-Donaldson (Editor in Chief, Pet
Food Industry Magazine): “I think they really do set the
standard for, this is how you not only sell a machine but how
you deliver a solution to a customer and help them grow their
business, grow their technology, and make better products.”
Dissolve to family photos of the two boys–early years
on the farm. “From the beginning, Joe and Louis Wenger
believed in hard work and ingenuity. The sons of Swiss
immigrants, they learned the value of self-reliance at a very
early age. Orphaned as boys, they were sent to live on a
farm in Sabetha [pronounced suh-BETH-uh], Kansas, with
several older brothers. It was a modest existence, and the
experiences they had growing up taught them if you want to
get anywhere in life, it pays to be resourceful.”
Cut to Lavon Wenger: “Dad remembers–he said he
didn’t have shoes for a long time. He slept in the barn–in the
hay barn.”
Cut to Don Wenger: “They trapped raccoons and
possums and they did a lot of that. They hunted and they sold
the hides to a local chap, a scrap man that bought skins.”
Cut to Lavon Wenger: “... and I think that was the start
of their capitalism. That’s how they learned to be a capitalist
and start a business.” Cut to “dust bowl” and photos of first
Wenger mixers: “During the dust bowl of the 1930’s, at the
height of the great depression, farmers had nothing to feed
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their cattle except straw. Joe and Louis got the idea of mixing
molasses with the straw to allow digestion of the roughage.
The idea worked and in 1935 the brothers founded the
Wenger Mixer Company.”
Cut to Lavon Wenger: “Dad used to tell me they pumped
20 or 30 car loads of black strap molasses the first winter or
something like that–and other feed mills around the area saw
this apparatus and wanted them and so Dad–they built a–out
in the barn–Joe’s barn–Dad built a little shop out there and
started making these mixers and so that was kind of the start
of everything.”
Cut to later photos of mixers then extruders: “After
several years of building mixers, Joe and Louis started
building equipment that compressed the product in pellet
form, and then, in 1958, they had an idea that would change
everything. They designed and patented the first commercial
cooking extruder for the production of expanded pet foods;
the basic technology used in all commercial agri-food
extruders to this day.”
Dissolve to modern extruder with two generations
of Wengers: “Wenger ingenuity did not stop in 1958, and
the lessons of the first generation became the legacy for
the following. Today Wenger is the unquestioned leader
in innovation, quality, and service. They design and
manufacture custom extrusion cooking systems for the
production of cereals, snack foods, textured soy proteins, pet
foods, aquatic feeds, and specialty livestock feeds. They are
the world’s leading supplier of both twin and single screw
extruders, as well as commercial dryers, coolers, and control
systems. With capacities up to 22 metric tonne per hour,
Wenger is uniquely positioned to meet every customer’s
exact processing requirements.”
Cut to Bernardo Vargas: “We worked for about two
years searching for equipment and the knowledge and we
didn’t find it until we made contact with Wenger.”
Cut to Don Scott: “They offer a range of different
types of equipment, different applications. Certainly the
centerpiece of their product range is the continuous extrusion
cooker... they’ve become the industry reference in that
regard.”
Cut to shots of Wenger Technical Center: “Wenger
has never been satisfied with finding a good way when
there might be a better way. Through comprehensive
research conducted at the Wenger Technical Center, Wenger
engineers and technicians evaluate each customer’s specific
needs then satisfy those needs by applying the best and
most relevant technology.” Cut to assembly area of the
manufacturing facility: “All major design components are
manufactured in Wenger’s own CNC equipped production
facility, where craftsmanship and innovation are combined
to ensure Wenger equipment meets the highest standards
of performance, reliability, and durability, and Wenger
customers have the most efficient extrusion processing
systems in the world.”

Cut to shots of Technical Center: “Wenger has never
stopped thinking big, but more than that, they help their
customers think big. After decades spent perfecting and
expanding extrusion technology, Wenger offers more
knowledge and skill in all aspects of extrusion and drying
than anyone, anywhere. And they never fail to help their
customers recognize an opportunity to create something new.
The Wenger Technical Center is a 2,500 sq. meter complex
where new concepts and product ideas become a reality. It’s
where they help customers plan projects, develop prototypes,
refine recipes, simplify the manufacturing process, and
perform lab analysis–all much faster than they could do it
alone–allowing them to get a concept on the market ahead of
the competition.”
Cut to Don Scott: “I couldn’t begin to imagine how
many of the products that are on the market today and
have been introduced into the pet food market have been
developed through Wenger’s offering of the Technical
Center... and they’ve proven extremely valuable, critical
really to our success with a number of the formulas that we
produce.”
Cut to Debbie Donaldson: “I’m not sure that people are
aware of just how much research Wenger does because a lot
of it they do on a proprietary basis with their clients so they
can’t publish a lot of it, but you know they’re really on the
leading edge in a lot of areas.”
Cut to close-ups of employees and customers: “Wenger
succeeds because they help their customers succeed. At
Wenger, it’s not just about equipment, it’s about people and
they take a very personal approach to doing business. The
building of strong, long-term relationships with customers
and employees is a deeply held core value.”
Cut to Don Scott: “... all roads are not smooth but when
we’ve encountered bumps in our processing and technology,
Wenger has always been there to support us and to help us.”
Cut to Lavon Wenger: “We try to put our customers
first. And that’s not always easy in today’s world. Some
people–their attitude is try to get all you can get out of your
customers and we don’t look at it that way.”
Cut back to early family photos: “In 1935, the ingenuity,
entrepreneurial spirit and strong work ethic of two young
men in Sabetha, Kansas opened the door to the future. They
believed in leading with ideas to make dreams a reality.
Two generations later, Wenger still believes in leading with
ideas to make dreams a reality, but today it’s for companies
in markets around the globe. Wenger’s passion for turning
ideas into opportunities has made them the industry leader,
but more than that, it has given their customers the power to
create their own destiny, open new doors to the future, and
write the next chapter in the story of success.”
“Wenger: Superior Technology. Unparalleled Service.”
Address: Sabetha, Kansas. Phone: 785-284-2133.
884. Bailey, Lafe. 2011. Recent history of Wenger’s work
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with extrusion cooking (Interview). SoyaScan Notes. Jan. 27.
Conducted by William Shurtleff of Soyinfo Center.
• Summary: Lafe (who started in Feb. 1990 at Wenger) does
not know why the companies that make the Insta-Pro and
Brady Crop Cooker both started in Des Moines, Iowa in
the late 1960s. He says the best person to ask this question
would be LaVon Wenger; he’s a 2nd generation Wenger who
was active at Wenger in the late 1960s. Lafe asks me to email
my question to him and he will make sure that LaVon gets
it. LaVon usually spends the winters in Arizona, and that’s
where he’s headed now–driving.
The term “low cost extrusion cooker” began to be used
in about the 1960s. The biggest difference between those
and what Wenger makes is that those use a “dry extrusion
process.” To make a higher quality product (palatability,
digestibility, etc) and to decrease wear on the extruder,
Wenger adds steam and hot water to the process. That
requires a post-extrusion dryer, which is an extra piece of
equipment. Product run through an Insta-Pro or a Brady was
fed immediately to livestock on the farm; it was little or no
stored.
Note: A history of Triple F and Insta-Pro says they had
their machines made by Wenger. “Because of extraordinary
developments and turbulence in the idea of feeding soybeans
and corn to livestock, we got out of the business of selling
to farmers.” They used the Insta-Pro to make their own feed
at their own feed company in Des Moines, Iowa. Lafe says
he still sees Insta-Pro on the market so he is a bit puzzled
as to why they said they got out of the business of selling
to farmers on their farms. Insta-Pro is now used primarily
in making foods in developing / poor countries; food-aid
programs and humanitarian aid.
Wenger makes livestock feed for swine and poultry;
quality is very important because of “feed conversion ratios”
(more meat out from 1 pound of feed input), inactivation
of trypsin inhibitors. Wenger makes a pasteurized feed that
is very important for Salmonella control. Worldwide, most
livestock feeds are still pelleted, to reduce dust when animals
are feeding in a trough. Wenger extruders turn out 12 tons/
hour at most.
Pet foods are Wenger’s #1 market, and have been for
many years. Globally on dry expanded pet food, Wenger
equipment (incl. Extru-Tech) is used to make 75-80%. Mars–
the candy bar company–has long been the world’s leading /
largest dry pet food manufacturer–for dogs and cats. Mars
makes the Pedigree brand, and many other brands. They have
bought other pet food companies over time.
Human food: This is still an important part of Wenger’s
business. Over the past 10 years or so it has probably
averaged at least 25% of total sales, and the high has
probably been 40%. Wenger’s biggest food market is in the
textured vegetable proteins, with a tremendous amount of
that made and consumed in Asia. They view it as a source
of protein rather than as a meat alternative or extender. All

socio-economic groups buy and eat it. About half is singlescrew extruded and the more expensive half is twin-screw
extruded. “Double extrusion” is when the same product is
run through the extruder twice. Uni-tex was always made
on a single screw extruder. Institutional (such as food lunch
program) use of textured soy protein is much bigger than
retail in the USA.
Wenger is doing exceptionally well as a company.
Financially, the last 5 years have been the best in Wenger’s
history. There are many disadvantages, globally, to the U.S.
dollar being weak.
Exports: In 1990 about 65% of Wenger’s sales were
as exports. That has steadily increased until the last few
years exports have accounted for 75-78% of sales. Of these
exports, about 70% is pet food or aquaculture and 30%
human food. For high-quality, low-cost protein, nothing
beats the soybean. A lot of Wenger’s recent success has
been due to the changing perception of the human-pet bond;
the industry calls it “the humanization of pets.” People feel
passionate about what their pets eat and how that food is
made. Huge pet-food markets are found in the USA, eastern
and western Europe, and even Brazil.
Wenger’s 2nd biggest market is for aquaculture
(aquafeed–ready to feed to catfish and tilapia) because they
can make the pellets hold together much better; it’s called
“water stability.” Fish meal (for use as an aquafeed) is
becoming more and more scarce. The focus is on increasing
plant proteins in aquafeed diets.
Another growth market is reconstituted foods such as
rice and dal. The customers want quick-cooking foods that
save fuel and time. Some clients want Wenger to fortify the
rice or dal with vitamins, minerals, protein, etc.
Wenger is a corporation that is still in the Wenger
family–3rd generation. Lafe, Brad Wenger, and Marc Wenger
are all 3rd generation and all cousins. Corporate culture is so
important. 70% of Wenger’s business is with repeat clients–
so it is all about relationship.
Oak Smith pulled Wenger kicking and screaming into
the international marketplace in the early 1950s; the first sale
was to Venezuela. Oak also created a new and independent
company named to Wenger International. Wenger
Manufacturing finally bought it in about 1995. Wenger,
established in 1935, is a company based on innovation.
Being focused on the future of a company can have one
disadvantage; no one records or keeps the history.
World War II essentially dissolved the company.
Molasses was rationed. When the war ended, the business
was re-started. Address: Vice President, Sales and Business
Development, Wenger Manufacturing, Inc., Sabetha, Kansas.
Phone: 785-284-2133.
885. Wenger, LaVon; Huber, Judy. 2011. Re: Early history of
Insta-Pro and Brady Crop Cooker. Letter (e-mail) to William
Shurtleff at Soyinfo Center, Feb. 7–In reply to inquiry. 1 p.
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• Summary: Shurtleff began by asking if it was a
coincidence that the two early low cost extruders, Insta-Pro
and Brady Crop Cooker, both came from Des Moines, Iowa.
“You asked about some history on the Insta-Pro and the
Brady Crop Cooker. I do remember the sequence of events.
Wayne Fox of Triple F came to Wenger’s with the idea of a
dry soybean cooker. We had an X-25 cooking extruder that
was already dry cooking corn meal for making corn curls.
We simply took cracked soybeans and ran it through there
and got cooked full fat soy.
“Originally Wayne Fox wanted to put this on a farm
tractor. Because the farm tractors run clockwise we had to
change the angle of the screws so it would run clockwise.
Wenger’s made the first 100 Insta-Pro extruders for Triple
F. The Brady Crop Cooker if I recall correctly came later.
But I’m really not sure about that. I’m not sure but I think
the whole idea of dry cooking came from some kind of a
program from Iowa State University. It should be noted that
Wenger’s developed the wet extrusion cooking of soybeans
and have the original patent. The original work was done
with our Oak Smith working with a professor at Purdue
University [Indiana] on a joint venture.
“To answer your question more directly, I don’t think
they started as one company and then split into two. And
your other question–did one company steal the technology
from the other company–to that I would say they probably
did. I do know that Wayne Fox held the original dry cooking
of soybeans patent while Wenger’s held the wet cooking
patent. Wenger’s went another direction with extrusion
cooking as the farm cooking of soybeans wasn’t in our
business plan.”
You did jar my memory when you said Koehring was
a farm equipment manufacturer. I do recall though that
Koehring made a small bore compression extruder similar
to the plastic extruder. Frankly I don’t think it worked very
well. But that was a long time ago.
“Triple F made a success out of dry extrusion cooking
of soy. I haven’t heard of Brady for years. It would be a fair
assumption that both knew each other well being located in
Des Moines. And also it would be a reasonable assumption
that Koehring wanted to sell the Triple F dry cooker on the
farm and that Wayne Fox wouldn’t have anything to do with
that. Fox tied the dry cooker process in a package to sell his
feed concentrates. Full fat soy was the protein source for the
Triple F Feeds. He originally made his money on selling the
feed–not the extruders.”
Shurtleff asks about the origins of the X-15 and X-25.
“We did have an X-15 at one time, but that was a little corn
curl extruder; we never did market it. What you are referring
to is an X-25 which was developed for the food industry and
for R&D. That’s the unit that has been copied worldwide–not
only by Insta-Pro, but all the copiers. I don’t recall the date
when we developed that unit. But it was long before we got
involved with Triple-F soy cookers. We still offer that unit

for small human food applications, but now it is being sold
through Extru-Tech as a Model E-525. I’ll have to do more
research to find the dates that are important to you.” Address:
President & CEO Wenger Manufacturing Co., Sabetha,
Kansas.
886. INTSOY. 2012. 2012 INTSOY Processing and
marketing soybeans for meat, dairy, baking and snack
applications, June 3-8: A unique opportunity to gain handson experience & practical knowledge about soybeans
(Leaflet). Urbana, Illinois. 9 panels. Each panel: 28. Single
sided. Black and white.
• Summary: This printout of an e-mail announces a 5-day
course ($1,500 for 1 attendee). The program now has 26
corporate sponsors (listed alphabetically with the logo
of each): ADM, Clarkson Grain, Clextral Group, Crown,
Devansoy, French [Oil Mill Machinery Co.], General Mills,
Harvest Innovations, House Foods America Corporation,
Illinois Soybean Association, Insta-Pro, NEI–Natural
Enrichment Industries, NPI–Natural Products, Inc. ProSoya.
SavInd (formerly Bar N.A.). Silk, The Solae Co., Soyatech,
Soyfoods Association of North America. Soyjoy. SunOpta.
United Soybean Board. USSEC. Wenger. WISHH. World
Soy Foundation.
Course highlights. Who should attend? Course schedule
(preliminary agenda). Sponsors. Address: National Soybean
Research Lab. (NSRL), 1101 W. Peabody Dr., Urbana,
Illinois 61801. Phone: (217) 244-1706.
887. Soyatech, LLC. 2012. Soya & Oilseed Bluebook 2012:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 332
p. Jan. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 6th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the cover is a large color photo of two
cupped Caucasian hands holding yellow soybeans against
background of rows of green soybean plants. Above this
main large photo are six small color photos related to various
other oilseeds such as sunflowers and palm oil kernels.
This edition of the Bluebook contains 16 fewer pages
than it did last year. The oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
On the inside front cover is a color ad from Omega-9
Oils. On the first page is a full page color ad from SunOpta
with this title: “Can you tell the difference between a bean
that’s best for soymilk versus a bean that’s best for miso? We
can.” Other full-page color ads in the front are from Intertek,
Loders Croklaan North America, Anderson International
Corp. (expeller press), AOCS, French Oil Mill Machinery
Co. and Insta-Pro International.
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On the back cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Chris Erickson is CEO. Mark Dineen is president. Keri
Hayes is publisher and events director. In the Foreword, Joe
Jordan (General manager and Bluebook content director)
writes about how work began this year to expand the Panama
Canal–”the most critical 48 miles in international trade.” Its
freight-carrying capacity is scheduled to be doubled by the
year 2014. Address: P.O. Box 1307, 19 Clark Point Rd., Suite
112, Southwest Harbor, Maine 04679. Phone: 207.244.9544.
888. Boismenue, Clyde. 2012. Re: Required labeling of soy
lecithin as a potentially allergenic food since it contains
traces of soy protein. Letter (e-mail) to William Shurtleff at
Soyinfo Center, Feb. 24. 1 p.
• Summary: Clyde, who has been selling ADM soy products
(including soy lecithin) for 36 years (it is his main life’s
work), attached to this e-mail 3 documents related to soy
lecithin: (1) ADM [Archer-Daniels-Midland Co.] protein
content of soy lecithin. (2) Online article concerning NOAEL
level for soy protein–a review of a published article by
Ballmer-Weber et al. 2007. (3) Copy of an unpublished 2005
report by Steve L. Taylor titled “Soy lecithin: An expert
opinion on its potential allergenicity.”
His letter reads: “I am sure you will find these
interesting. The motivation for these studies was that soy
lecithin got caught up in allergen labeling by the way
our politicians wrote the regulation, even though lecithin
contains only trace amounts of protein (circa 100 ppm) and
most of that is not allergenic. My ADM lecithin tech told
me he thinks the latter is about 5 ppm in food application
lecithins with maximum phosphatide content–e.g. the Yelkin
Gold reference. But pan coatings and grill release agents and
food extrusion die lubricants were, and are, still technically
required to label their products to indicate soy allergen
content, even where the use is as an obvious processing aid
(processing aids are broadly exempt from being required on
labels).
“This regulatory hit on the industry triggered these
studies. However, if I am reading them right, the fact that we
now have a NOAEL value for soy protein established at a
relatively high level means we can restore sanity to the entire
soy industry. Very exciting.
“FYI–even though the regs have for about 10 years
required allergen on the labels of all these minor use
products, the FDA has fairly openly NOT enforced them
in cases where they recognize there is insignificant risk to
consumers. For example, in 10 years there are no recorded
instances of allergic reaction to soy in lecithin of pan release
coatings (bakery use).
“Thanks for your help.–Clyde”
“P.S. Besides ADM soy protein products, I have

developed with a Chinese partner the World’s Most Perfect
Isolated Soy Protein for dry powder protein beverage mixes
and neutral pH ready-to-drink protein beverages.
“And, just yesterday I began the introduction of a deestrogenated soy protein concentrate to try to win back
the bodybuilding trade who left us on a dead run in favor
of whey proteins when the phytoestrogen issue first blew
up. But now there is so much demand for whey proteins
that they are assuming their correct place in the economic
matrix, to wit, at very high prices–about double our highest
priced purified soy proteins. So the time is right for this...”
Address: LookAlive / Basic Foods Co., P.O. Box 240070,
Los Angeles, California 90024. Phone: 310-473-0719.
889. Muoki, Penina N.; De Kock, H.L.; Emmambux, M.N.
2012. Effect of soy flour addition and heat-processing
method on nutritional quality of extrusion and consumer
acceptance of cassava complementary porridges. J. of the
Science of Food and Agriculture (London) 92(8):1771-79.
June. [42 ref]
• Summary: Adding soy flour to cassava porridge greatly
improves the nutritional profile. “Slightly more consumers
preferred the conventionally cooked cassava-soy flour
porridges.
“Conclusions: Compositing cassava flour with fullfat or defatted soy flour and extrusion cooking change the
appearance and flavour of porridges while improving the
textural properties for better mastication and swallowing
by infants. Hedonic adjustment to the changed sensory
properties of the porridges in comparison to what mothers
and caregivers are used to (conventionally cooked cassava
only porridges) is required to ensure acceptance.” Address:
International Inst. of Tropical Agriculture (IITA).
890. Skiff, James. 2012. How to make good tasting dryroasted soynuts (Interview). SoyaScan Notes. Dec. 5.
Conducted by William Shurtleff of Soyinfo Center.
• Summary: Jim had many years of experience making dryroasted soynuts at US Soy. He has learned how to make a
good tasting product. First the basic process: 1. Take the time
to select or develop a soybean variety that makes a goodtasting product. This is very important.
2. Soak about 350 lb soybeans for about 1-2 hours in
plain (unsalted) water until they have absorbed as much
water and expanded as much as they can. The time depends
on the ambient temperature (soak longer in cold weather)
and the soybean variety. Longer soaking is unnecessary.
3. Drain the soybeans for about 30 minutes in a
stainless-steel container (his could hold 500-600 lbs) on
wheels with a drain in the bottom.
4. Dry roast the soybeans in a forced-air fluid-bed dryer;
the beans float and roll on a bed of hot air, which is blown up
through the perforated bed. The beans never touch metal and
get heated uniformly. Jim bought his equipment used from an
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equipment warehouse in Cleveland, Ohio; it cost about 10%
as much as if it were new. The beans are in the dryer for 6-10
minutes at about 360ºF.
5. Salting and flavoring. US Soy sold their soybeans
plain or flavored (lightly salted was considered to be one
flavor). To get the salt or flavoring to stick, add back a small
amount of unrefined soy oil (produced on an extrusion
cooker) after the beans have been roasted. This unrefined
soy oil is remarkable in that it has a very long shelf life; the
natural lecithin and vitamin E that it contains effectively
retard rancidification for one year. Very few people know this
or seem to care about it.
The soybeans come out of the roaster onto a cool-down
conveyor belt designed to use a combination of a vacuum
and cool air blown up through the bottom of the belt to cool
the hot soybeans in about 5 minutes. The belt was about 10
feet long and 3 feet wide. From the belt, run the beans onto
a shaker table; the whole beans stay on top and the splits or
small pieces fall through. Then run the soybeans (which are
still hot) into a large steel vessel that works like a cement
mixer. When about 250-300 lb of dry-roasted soybeans are
in the vessel (being careful not to fill it too full), pour on 2-3
lb of unrefined soy oil, put on the cap and start it revolving
/ tumbling slowly for about 10 minutes until the soy oil
is evenly distributed over all of the beans. Then open the
container, add any salt or flavoring and revolve it again for
10 minutes more.
Cooling: The soybeans are now placed in a large nylonfiber tote bag (they can hold up to 2,000 lb) and allowed to
stand for up to 1 week while the flavors “marry.” For rush
orders they can be put into a surge bin which will feed them
into shipping boxes.
Shortly after the FDA issued its heart-health claim
in Oct. 1999, GeniSoy in California launched dry roasted
soynuts in several flavors to take advantage of the hearthealth claim. Shurtleff bought some of these GeniSoy
soynuts and found them to be one of the poorest-quality soy
products he had ever tasted. They reminded him of the dryroasted soybeans that are eaten in Japan at Setsubun.
Jim is aware that GeniSoy bought a large amount of
very expensive equipment (an oven with a conveyor belt in
it) that was 30-50 feet long (not a fluid-bed dryer) for doing
his dry roasting, but the company seemed to have relatively
little knowledge of what they were doing. Several years ago
GeniSoy went out of business; the company name was sold
to a Canadian company. But before that, US Soy supplied
GeniSoy with dry-roasted soybeans. Jim sent them his best
product, but they asked him to burn it a little bit more to
make it darker in color and a bit harder. But Jim believes that
GeniSoy was asking for a product that was not as good as US
Soy could make it. Jim used only dry powder flavors; he did
not use spray-on flavors.
Jim attended the Tokyo FoodEx show several times and
took his dry-roasted soynuts. He was surprised to find the

Japanese “just baffled by this.” They couldn’t believe that
his product had such good taste and texture. Then, of course,
they wanted to know where they could buy them. But US
Soy never had a distributor in Japan that sold them. So for
past several years Jim had been working with a fellow in
Japan who had close ties with the Yokohama Bay Stars pro
baseball team. The fellow had introduced the product to the
team and the team wanted to sell the product in the stadium
and then to distribute the product to the other major league
teams. Jim developed some flavors for them that they wanted
and came up with a marketing plan. They found a packaging
company that could turn out consumer-sized packs. Then
suddenly the north coast earthquake and tsunami of March
2011 put everything on hold–which is where things stand
now. Address: Mattoon, Illinois.
891. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2012. WISHH: Helping people and building
markets. 24(3):12. Dec.
• Summary: The group learned from DuPont / Solae officials
that “close to 4,000 metric tons of soy isolates (ISP) were
imported to South Africa in 2011.”
In Uganda and Ghana, WISHH cooperators are
processing “textured soy protein into snacks, as well as
blends for meals and flour for baking.” The products are
well accepted. Jim Hershey, Executive Director of WISHH,
says “We’ve forged important linkages throughout the soy
value chain, both in the U.S. and overseas. For example,
our strategic partners in Africa are now repeat customers for
U.S. soy...” This work is “funded by the U.S. government,
soybean checkoff and industry.
“WISHH work in Afghanistan: In 2010, the USDA
announced that the WISHH program and three partnering
organizations would receive a cooperative agreement for
work in Afghanistan.
“Through USDA’s Food for Progress Program,
WISHH and its partners have established Afghanistan’s first
commercial soybean value chain as part of the Soybeans in
Agricultural Renewal of Afghanistan Initiative (SARAI).
As a result, Iowa-made processing equipment from InstaPro now has soybeans from Afghanistan as well as Ohio,
Michigan and other states flowing through it. An Afghan
company provided the land and the building as well as
employs the staff.
“People and livestock benefit from the high-protein soy
flour, soy meal and the crude soybean oil produced at the
Mazar-e-Sharif manufacturing facility. An Afghan dairy,
Kefayat Farms, made the first purchase of 10 metric tons of
soybean meal for its herd of 140 Holstein cows. Farmhands
soon noted the cows producing two to three additional liters
of milk a day, and the milk quality was noticeably improved
so customers were willing to pay more.
“A solid supply of soybeans is key to the processing
plant serving as a reliable source to its customers.
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Throughout the three-year project, more than 200,000
bushels of U.S. soybeans will augment local production
processed in the plant. Perdue Grain and Oilseed’s 2011 sale
exemplifies how U.S. soybeans contribute to the processing
plant being a steady supplier of soy products in Afghanistan.
“In 2011, the project also assisted 891 Afghan farmers,
including 91 women, in producing the country’s first
commercial crop of soybeans on a total of approximately
450 acres. This year, 3,325 Afghan farmers, including 300
women, are planting soybeans through SARAI.”
892. Kelly, Carla. 2012. Quick and easy vegan slow cooking:
more than 150 tasty, nourishing recipes that practically make
themselves. New York, NY: The Experiment. xii + 275 p.
Illust. (color photos). Index. 24 cm.
• Summary: Tofu is mentioned on 29 pages in this book,
seitan on 29 pages, soy sauce on 28 pages, soymilk on 23
pages, miso on 18 pages, tempeh on 17 pages, fermented
black soybeans on 1 page (p. 114), and cooked black
soybeans on 1 page (p. 141).
The section on “Soy foods” (p. 26-29) has subsections
on: Regular (water-packed, Chinese-style) tofu. Silken
(vacuum packed, Japanese-style) tofu, smoked tofu, tempeh,
soy curls (or TVP chunks), soy sauce, miso paste, soy
creamer. Also: Seitan and vital wheat gluten, Marmite.
What are soy curls? Defatted soy flour extruded in the
shape of curls. “I know not everyone has access to soy curls,
but they are available online so try to get them if you can.
They cook so wonderfully tender and absorb flavor so well.
They do not need to be reconstituted prior to use because of
the long cooking time. My first preference for a substitute is
TVP chunks, then extra-firm tofu or seitan cut into ½-inch
cubes.”
Special soy recipes: Black bean beans (“I have a
container of black bean sauce, a pungent paste made from
fermented black soybeans, in my fridge that I often use for
sautéing tofu or green beans,” p. 114). Soy curl and soybean
chili (with “1 cup soy curls” and “Two 15-ounce cans cooked
black soybeans, drained and rinsed,” p. 141). Address:
British Columbia, Canada (born in New Zealand).
893. Soyatech, LLC. 2013. Soya & Oilseed Bluebook 2013:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 336
p. Jan. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 7th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the front cover is a large round color
photo collage of four of the major oilseeds, plus harvesting
with a combine and shipping in containers.
The 14 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,

safflower, soya, sunflowerseed–the same as last year.
On the inside front cover is a color ad for Omega-9 Oils
(from Dow Agrosciences). Other full-page ads related to
soyfoods are: ADM, AOCS, French Oil Mill Machinery Co.
and Insta-Pro International.
On the back cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Chris Erickson is CEO. Mark Dineen is president. Keri
Hayes is publisher and operations director. Address: P.O.
Box 1307, 19 Clark Point Rd., Suite 112, Southwest Harbor,
Maine 04679. Phone: 207.244.9544.
894. INTSOY. 2013. 2013 INTSOY Short Course:
Processing and marketing soybeans for meat, dairy, baking
and snack applications, June 2-7: A unique opportunity to
gain hands-on experience & practical knowledge about
soybeans (Leaflet). Urbana, Illinois. 8 panels + 1 panel insert
Each panel: 23 x 15.1 cm. Front and back. Glossy color.
• Summary: Announces a 5-day course ($1,500 for 1
attendee). The program now has 24 corporate sponsors
(listed alphabetically with the logo of each): ADM, Clarkson
Grain, Clextral Group, Crown, Devansoy, French [Oil Mill
Machinery Co.], Harvest Innovations, House Foods America
Corporation, Illinois Soybean Association, Insta-Pro, Kays
Naturals, NEI–Natural Enrichment Industries, NPI–Natural
Products, Inc. ProSoya. SavInd (formerly Bar N.A.).
The Solae Co., Soyatech, Soyfoods Association of North
America. SunOpta. United Soybean Board. USSEC. Wenger.
WISHH. World Soy Foundation.
Course highlights. Who should attend? Course schedule
(preliminary agenda). Sponsors. Address: National Soybean
Research Lab. (NSRL), 1101 W. Peabody Dr., Urbana,
Illinois 61801. Phone: (217) 244-1706.
895. Brawerman, Mark. 2013. Recent history of Turtle
Mountain LLC (Interview). SoyaScan Notes. Sept. 10.
Conducted by William Shurtleff of Soyinfo Center.
• Summary: In 2007 Turtle Mountain, Inc. launched its first
product that was not a soy ice cream–a soy yogurt. It was
named So Delicious Cultured Soy.
In the 2nd quarter of 2008 they launched a dairy free
coconut yogurt named So Delicious Dairy Free Cultured
Coconut Milk. Within 18 months it became America’s #1
dairy free yogurt–as it is still today.
2008 April–Turtle Mountain’s first non-soy frozen
dessert, made with coconut milk instead of soymilk, is first
shipped to stores–Whole Foods and UNFI. Turtle Mountain
introduced 5 flavors of non-dairy coconut ice cream in April.
A manufacturer is able to go onto the Whole Foods portal
and see how much of his own product is being sold in every
Whole Foods store five or six weeks after they first started
shipping coconut to Whole Foods, the sales data showed that
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Turtle Mountain was selling more units of each of these 5
flavors than any other product they were selling to Whole
Foods–and at a price 20% higher. It was a revelation! After
all these years of building up Soy Delicious. If Mark had
not forced the R&D people to develop these coconut frozen
desserts, he believes the company would have gone out of
business.
By 2009 sales of Turtle Mountain’s soy frozen desserts
were decreasing. Turtle Mountain has not introduced any
new soy flavors or products since 2008. Yet the company’s
website shows that they still offer a lot of soy products.
Personally, for his own consumption, Mark prefers the soy to
the coconut; he likes the taste better. However Mark prefers
coconut oil to soy oil (which is polyunsaturated). But Mark’s
attitude has always been: Give consumers what they want so
long as it is 100% dairy free and natural.
Turtle Mountain has an elaborate system of allergen
control to ensure that a person who is allergic to dairy
products can enjoy these products with peace of mind.
All of Turtle Mountain’s frozen desserts belong to the
Code of Federal Regulations category “non-dairy frozen
desserts” but their brand is “Dairy Free.”
Starting in the last quarter of 2013 all Turtle Mountain
brands will changed to be So Delicious; for example “Purely
Decadent” will be dropped. The process is expected to take
6-9 months. Why change? There are two sets of reasons. (1)
In April 2005 Mark signed a national distribution agreement
with what was then Dreyer’s Ice Cream. At that point
Turtle Mountain needed to build a plant; their existing copackers couldn’t make enough product. To raise the money
for this plant, Mark had to bring in an investor. He chose
Wasserstein & Co. (of New York City). Like all investors,
this investor wanted to have the greatest possible return on
their investment. They will eventually want to sell Turtle
Mountain to some strategic food buyer, some big corporate
entity. That is the pact with the Devil that you end up having
to make when you don’t have enough money. Mark needed
$10 million which he didn’t have. The strategic buyer wants
a company with one big, well-known brand–such as So
Delicious. Hence the need to change all Turtle Mountain
brands to this one. Here is how the realization came about:
Turtle Mountain bought a big motor home and put a
trailer behind it that would hold 10,000 little cups in a frozen
environment. They were looking for someone to drive that
vehicle around the United States and do demos. Tom Lawlor,
who had done all of Turtle Mountain’s label design since
1998 (and who was married with a baby daughter) asked
if he could have the job. He is very expressive, outgoing,
fun-loving, amiable person–and she is too. Besides being a
graphic artist and a photographer, he’s a superb marketing
person. Tom and his family left on the trip from California in
Feb. 2005 and returned that November. As he recalls “It was
an amazing experience.” He found great consumer interest
and insight. About 80% of the people to whom he offered

a sample tasted it and were very pleasantly surprised. But
roughly 20% of the people to whom he offered a sample
would not even try it. They pushed it back saying, “I’m sure
its good for you, but I know I wouldn’t like it because its
made with soy.” Their attitude had nothing to do with health
issues with soy; it was only about taste. Because of that, Tom
told Mark, “We should change the brand, because if we don’t
have the word “soy” screaming on the front of the package,
maybe people would be more willing to try it.” Mark agreed.
So shortly before Mark signed the contract with
Dreyer’s in April 2005, he went to Tom Delaplane (who had
run Dreyer’s for 20 years and who built it into the Dreyer’s
we know) and explained that he had both good news and
bad news. The bad news was that Mark wanted to change
the brand of the product Tom thought so much of (Soy
Delicious) to “So Delicious.” Mark explained, the soy and
taste issue, then added a second point. “And what happens
in the future if we want to sell a product that contains no
soy? What are we going to do?” Tom thought for a moment,
smiled and said “OK.” So that’s how the name change was
decided. On 15 April 2005 Turtle Mountain signed the
national distribution contract with Dreyer’s. By late 2005
Turtle Mountain had started to make the actual change to So
Delicious from Soy Delicious on its labels and sales sheets.
Back to the year 2005. Mark needed $10 million because
he realized he would have to build a plant to manufacture
non-dairy frozen desserts. During the previous 2-3 years
Mark had been contacted by many people who wanted
to buy the company or buy into the company or invest in
the company. So in 2005 he chose Wasserstein & Co. (in
New York) as the investor and financial partner who would
provide the $10 million. They have since invested even
more. Mark was able to retain operational control until 2013.
Mark got a used warehouse in Springfield, Oregon, hired
a plant manager, and built an entire plant to manufacture
frozen desserts–but to the more stringent dairy specifications.
The key part is the mix room.
In May/June 2008 Turtle Mountain opened its plant
in Springfield; it was the world’s first dairy free ice cream
plant. There they manufactured mix, froze pints and quarts
and tubs, and had an extruded stick bar machine. Turtle
Mountain started to make its own extruded novelties. Before
that they were doing it with co-packer Oregon Ice Cream in
Eugene–which owned cows and made dairy ice cream. They
created Turtle Mountain LLC (prior to 2005 the company
was named Turtle Mountain, Inc.). Turtle Mountain, Inc.
still exists; Mark owns 100% of it. That entity holds Mark’s
common and preferred and profit unit interests of the LLC.
At about the same time Turtle Mountain moved its offices
from Eugene to an industrial park in Springfield, where they
also have large warehouse space.
2011–They brought out the no sugar added pints and
novelties. This is very significant, in part because they
are natural ingredients. They use monk fruit (Siraitia
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grosvenorii; luo han guo; the extract is nearly 300 times
sweeter than sugar) and stevia. This product is also high
in fiber, because Turtle Mountain uses all of the coconut,
including the dietary fiber. Turtle Mountain’s coconut
products are a significant source of fiber.
2012 first quarter–Turtle Mountain introduced its
almond ice creams–no soy and no coconut. Hain-Celestial
has a similar non-dairy product (Almond Dream) which
is selling better because Turtle Mountain’s product is too
expensive.
Also in 2012 Turtle Mountain discontinued all its brands
with relatively small sales–such as Sweet Nothings, It’s Soy
Delicious, etc.
2013 April–Mark stepped down as CEO in April; he is
still chairman of the board. The new CEO is Chuck Marcy,
who now runs the company.
For the first 7-8 years of Mark’s company’s existence,
Turtle Mountain’s net sales were about $2 million a year.
In 2013 the company’s net sales will exceed $100 million.
Since 2006 net sales have increased by more than 30% a
year–and much of this is during the “Great Recession.”
The company now employs 175 people. Of this $100
million, about 38% are non-dairy frozen desserts, followed
by beverages, cultured products (mostly like yogurt), and
non-dairy creamers (the smallest segment). They make the
beverages and the creamers as both aseptic / shelf-stable and
refrigerated products. Address: Springfield, Oregon.
896. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of soy flour, grits and flakes (510 CE to 2013):
Extensively annotated bibliography and sourcebook.
Lafayette, California: Soyinfo Center. 2053 p. Subject/
geographical index. Printed 1 Dec. 2013. 28 cm. [6616 ref]
• Summary: Soy flour East and West: The main type of
soy flour used in East Asia (and especially in Japan, where
it is called kinako) is roasted whole soy flour–the subject
of a separate book in this series (History of Roasted Soy
Flour...). Kinako, which is warm brown in color, is especially
widely used in Japanese confections; yet (amazingly and
unfortunately) it is almost unknown in the Western world.
In the West, soy flour was mentioned as early as 1821
by Samuel F. Gray and 1822 by William Kitchiner. By the
1940s in the USA the three basic types were: (1) Full fat
soy flour–Contains the full fat content of the soybean. (2)
Low fat soy flour (expeller process)–Contains anywhere
from 4 to 8 percent fat. (3) Low fat soy flour (extraction or
solvent process)–Contains less than 1 percent fat. Note: The
“enzyme-active soy flour,” so widely used for making bread
in the UK, is not considered a type of soy flour in the USA.
Two more recent types are lecithinated soy flour (lecithin
makes it more dispersible) and extrusion cooked soy flour
(4-8% fat).
In the West soy flour has long been used as the best way
to provide large amounts of low-cost, high quality protein in

mass feeding or famine relief programs–such as during and
after World War II. It is also the single best ingredient to use
to boost the protein content of foods based on cereal grain
flours–such as breads.
Soy flour is in a category of its own: It is neither
a traditional East Asian soyfood or ingredient, nor a
modern soy protein product (like soy protein isolates and
concentrates). Whole soy flour can easily be made using
simple, traditional technology. However most soy flour in the
world today is a by-product of the modern, high-tech solvent
extraction process, used to crush soybeans to make soy oil
and soybean meal
Soy flour in Europe and the United States: Enzymeactive whole soy flour is used in most bread in England as
a bread improver and natural bleaching agent. By 1963 an
estimated 75% of the bread made in Great Britain contains at
least some soy flour. In the USA, most soy flour is defatted–a
by-product of the solvent extraction process (See Pringle
1991).
The term “soy flour” is a misnomer: “Soya flour
conforms to this definition [of flour] only in appearance.
The composition and functional properties of soya flour are
entirely different from those of any of the cereal flours. Soya
flour is basically a highly concentrated vegetable protein
material. The protein content of soya flour is not only high,
but numerous tests have indicated that it is nutritionally
adequate for the growth and maintenance of both infant
and adult. Soya flour can be used as a supplement for use
with other products which have a relatively low or deficient
protein content” (E.A. Buelens in Soybean Digest, 1951, p.
12-13). Brief chronology of soy flour, flakes and grits.
510 CE–The Mingyi Bielu, by Tao Hongjing is the
earliest document seen that mentions whole soy flour.
1877–Soy flour or grits are first clearly referred to in the
West by Prof. Friedrich Haberlandt (Vienna), who used them
to make several dishes resembling polenta.
1880–The term “bean-flour” is first used to refer to soy
flour (Gill).
1880–Soybeans are first shown to contain little or no
starch by Pellet in France. In 1886 Paillieux in France first
suggests the use of soy in diabetic diets. In 1888 Egasse in
France first refers to the actual use of soy flour in diabetic
diets.
1885–The term “bean flour” is first used to refer to soy
flour (Balfour).
1888–Bourdin & Co. in Reims, France, launches Pain
de Soja Gluten [Soy & Gluten Bread]; it was formulated for
diabetics and its nutritional composition is known. It may be
the earliest (or one of the two earliest) known commercial
soy flour product.
1888–Lecerf & Cie in Paris, France, launches SoyaBread Lecerf [Lecerf’s Soya Bread]; it was formulated for
diabetics. It may well be one of the two earliest known
commercial soy flour products.
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1889 April–The term “soya flour” is first used to refer to
soy flour (by Medical Record, NY).
1893–The term “soya bean flour” is first used to refer to
soy flour (White).
1896–The term “soy bean meal” is first used to refer to
whole soy flour (Woods).
1897 Nov. 12–The term “soy flour” is first used to refer
to soy flour (Denver Evening Post).
1900–The term “soy bean flour” is first used to refer to
soy flour (Hutchison).
1906–Soy flour (Metcalf’s Soja Bean Meal) is first made
commercially in the United States by Theo Metcalf Co. in
Boston, Massachusetts (Winton).
1906–The term “soja bean meal” is first used to refer to
whole soy flour (Winton).
1909 Aug.–Soya Flour is first made commercially in
England by the Hull Oil Manufacturing Co., Ltd. (Hull,
England) (Milling. Aug. 28).
1917–The term “soybean flour” is first used to refer to
soy flour (New York Produce Review).
1921 Jan. 21–Ladislaus Berczeller, PhD, of Vienna,
Austria-Hungary, is issued a German patent for making soy
flour. His new product is the subject of a long article titled
“`Manna’ for the Hungry” in the Times (London) (Sept. 28).
1928–Laszlo Berczeller coins the name “Edelsoja”
for his whole soy flour. In 1932 a company by that name is
founded in Berlin and starts to sell Berczeller’s products.
1929 Feb.–Soyolk, a whole soy flour produced by the
Berczeller Process, starts to be made in London by The
Soya Flour Manufacturing Co., Ltd. It is the earliest known
commercial soy flour made in England (Food Manufacture,
Feb. 1929, p. 35-36).
1930 Feb.–J.R. Short Milling Co. of Chicago starts to
make and sell Wytase, the first enzyme-active soy flour used
for natural bleaching of bread and other baked goods. The
process was discovered by Louis W. Haas and his co-worker
Ralph M. Bohn, in the research laboratories of The W.E.
Long Company in Chicago. The research work had been
undertaken under contract for Mr. J.R. Short, president of
the J.R. Short Milling Co. of Chicago; his company now has
the rights to manufacture, control, and sell the new natural
bleaching substance (Food Industries, Feb. 1930, p. 57-59).
1930–Soyex (Whole Soy Flour) starts to be made
by Soyolk Company, Inc. in Nutley, New Jersey. It is
made by the Berczeller process. Prior to manufacture, the
concessionaires had been importing Soyolk from the British
company for over a year. Dr. Charles E. Fearn was closely
connected with this company (Food Manufacture, Nov. 1931,
p. 334-35).
1932–The term “whole soya flour” is first used
(Horvath).
1933 Aug.–Soybean flakes, made from fat-free soybean
flour or meal, are increasingly used in the U.S. brewing
industry. Adding them to beer in the formulation produces a

better head of foam and increases the protein content of the
beer (Wahl 1933).
1936 Aug.–F.G. Roberts Health Products in Melbourne,
Australia, launches its first soy flour product–Roberts SoyWheat Macaroni.
1936 Sept.–The term “grits” is first used to refer to
coarse soy flour (by A.E. Staley Mfg. Co.).
1937 Sept.–21.9 million pounds per year of soybean
flour are now made in the United States. These are the
earliest known statistics on soy flour production–anywhere.
1936–The Soy Flour Association is founded in Chicago.
1938 Sept.–The term “soy grits” is first used to refer to
coarse soy flour (by A.E. Staley Mfg. Co.).
1938–The German Army Soya Cookbook is published in
Germany. It contains many soy flour recipes.
1940 April 23–In Nazi Germany, Edelsoja whole soy
flour has become a crucial weapon, which rates a major
story in the Times (London). The soybean is described as
the “magic bean.” “The soya has become vitally important
to Germany from the food, the economic, and the military
standpoints. It has been described as `unquestionably
the most important food plant in the world.’” Moreover
Americans now “produce and consume over 300,000 tons of
soya annually.”
1940 Feb.–The term “full-fat soy flour” is first used (by
Chemical and Engineering News). Address: Soyinfo Center,
P.O. Box 234, Lafayette, California 94549. Phone: 925-2832991.
897. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of soy flour, grits and flakes (510 CE to 2013):
Extensively annotated bibliography and sourcebook
(Continued–Document part II). Lafayette, California:
Soyinfo Center. 2053 p. Printed 1 Dec. 2013. 28 cm. [6616
ref]
• Summary: (Continued): 1941 June 7–Business Week
reports that last year U.S. food companies used about
3,000,000 lb of soy flour.”
1941 Aug.–The term “full-fat soya” is first used to refer
to full fat soya flour (USDA).
During and after World War II production and
consumption of soy flour rises to dizzying new heights
in the USA because of its high protein content, low cost,
long shelf life, and versatility of use. It is used to supply
American allies as part of the lend-lease program. On 5 Dec.
1942 Science News Letter reported that over 600 million
pounds of soya flour and grits have been purchased by the
Agricultural Marketing Administration for shipment to our
allies and for school lunches. It was also used as part of
rations for the armed forces. After the war it was used as a
major component of food relief programs, such as UNRRA
(United Nations Relief and Rehabilitation Administration)
and by many voluntary and church relief organizations.
1942 Sept.–The Soy Flour Association (Chicago,
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USA) reports that “The consumption of edible soy flour in
the United States has remained around 25 million pounds
annually for the past few years.”
1943 June 11–The “Report of the State Food
Commission” (by H.E. Babcock) in the New York Times,
first mentions soy flour in its call for a more nutritious loaf of
bread. By mid-1949, this “open formula” loaf, enriched with
soy flour, would soon come to be known as Cornell “triplerich” Bread, the creation of Dr. Clive and Jeanette McCay
(Rorty 1950). The McCay’s were persistent and influential
critics of typical American enriched white bread.
1943 Dec.–Soya Corporation of America starts making
Sycora Whole Soya Flour and Full-Fat Soy Grits, in
Hagerstown, Maryland. The brains and driving force behind
the operation is Dr. Artemy Horvath. Their office is at 30
Rockefeller Plaza, New York City.
1946 Sept.–The term “whole soy flour” is first used.
1947–ADM Brew Flakes (soy flakes) are launched as a
commercial product for improving the head of foam on beer.
1954 July 10–Public Law 480, technically known as
the Agricultural Trade Development and Assistance Act,
is signed into law on 10 July 1954 by President Dwight D.
Eisenhower. The program soon became widely known as
Food for Peace. Over the next 50 years, millions of tons of
soy flour were sent overseas for various reasons as part of
this food program.
1956–The term “soyaflour” is first used to refer to soy
flour (Pineda).
1963 Sept.–A completely new method is developed for
making soy flour. It involves the use of an extrusion cooker
(also called an extruder) and produces a low-fat flour made
without any chemicals or solvents (Soybean Digest, Sept.
1963, p. 91; Soybean Digest, Feb. 1989, p. 56h).
1966 Sept.–CSM (Corn-Soya-Milk) starts to be shipped
overseas to needy countries by the P.L. 480 (Food for Peace)
Program. Eventually more than a million tons are shipped.
1999 Oct. 26–The U.S. Food and Drug Administration
(FDA) authorizes a health claim stating that consumption of
6.25 grams of soy protein per serving, as a part of a healthy
diet, low in saturated fats and cholesterol, may reduce the
risk of heart disease by lowering cholesterol levels. This
claim soon appears on the front of many products that meet
these requirements. It leads to the creation of many new
soy products, including products containing soy flour, and
generates major public interest in soyfoods. Address: Soyinfo
Center, P.O. Box 234, Lafayette, California 94549. Phone:
925-283-2991.
898. Soyatech, LLC. 2014. Soya & Oilseed Bluebook 2014:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 324
p. Feb. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 8th year in a row that the Bluebook

(a $95 value) has been sent free of charge to qualified
industry members. On the front cover is a horizontal collage
of four of the major oilseeds, plus a green shoot growing in
front of the collage. The 12 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
The book is divided into four major sections: (1)
Soybeans, oilseeds & oilseed products. (2) Equipment,
supplies & services. (3) Company & organization listings.
(4) Statistics & reference.
On the inside front cover is a color ad from Dow
Agrosciences. Other full-page ads related to soyfoods
are: AOCS, French Oil Mill Machinery Co. and Insta-Pro
International.
On the back cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Page 5: Chris Erickson is CEO. Mark Dineen is
president. Keri Hayes is publisher and operations director.
Address: P.O. Box 1307, 19 Clark Point Rd., Suite 112,
Southwest Harbor, Maine 04679. Phone: 207.244.9544.
899. NSRL. 2014. 2014 NSRL INTSOY Short Course:
Processing and marketing soybeans for meat, dairy, baking
and snack applications, June 1-6. 2014: A unique opportunity
to gain hands-on experience & practical knowledge about
soybeans (Leaflet). Urbana, Illinois. 8 panels + 1 panel insert
Each panel: 23 x 15.1 cm. Front and back. Glossy color.
• Summary: See next page. Announces a 5-day course
($1,800 for 1 attendee). The program now has 21 corporate
sponsors (listed alphabetically with the logo of each): ADM,
Clarkson Grain, Clextral Group, Crown, Devansoy, DuPont,
Harvest Innovations, House Foods America Corporation,
Illinois Soybean Association, Insta-Pro, Kays Naturals,
Monsanto, NPI–Natural Products, Inc. ProSoya, Soyfoods
Association of North America. SunOpta. TechnoChem,
United Soybean Board. USSEC. Wenger. WISHH, World
Soy Foundation.
Course highlights. Who should attend? Course schedule
(preliminary agenda). Sponsors. Address: National Soybean
Research Lab. (NSRL), 1101 W. Peabody Dr., Urbana,
Illinois 61801. Phone: (217) 244-1706 www.nsrl.illinois.edu.
900. Soyatech, LLC. 2015. Soya & Oilseed Bluebook 2015:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 320
p. Feb. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 9th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the front cover is an aerial photo, near
sunset, of a huge soybean field with no weeds visible.
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The 12 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
The book is divided into four major sections: (1)
Soybeans, oilseeds & oilseed products. (2) Equipment,
supplies & services. (3) Company & organization listings.
(4) Statistics & reference.
On the inside front cover is a color ad from Soybean
Premiums.org. Other full-page ads related to soyfoods
are: Crown Iron Works Company, AOCS, French Oil Mill
Machinery Co., Zeeland Food Services, Inc (Non-GMO
Soy), DSM (Purfine), Buehler, Insta-Pro International.
On the back cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Page 5: Greg Mellinger is CEO. Keri Hayes is publisher
and operations director. Address: P.O. Box 1307, 19 Clark
Point Rd., Suite 112, Southwest Harbor, Maine 04679.
Phone: 207.244.9544.
901. Muoki, Penina N.; Kinnear, M.; Emmambux, M.N.;
de Kock, H.L. 2015. Effect of the addition of soy flour on
sensory quality of extrusion and conventionally cooked
cassava complementary porridges. J. of the Science of Food
and Agriculture (London) 95(4):730-38. March. [42 ref]
• Summary: Adding soy flour to cassava porridge greatly
improves the nutritional profile. “Slightly more consumers
preferred the conventionally cooked cassava-soy flour
porridges.
“Conclusions: Compositing cassava flour with fullfat or defatted soy flour and extrusion cooking change the
appearance and flavour of porridges while improving the
textural properties for better mastication and swallowing
by infants. Hedonic adjustment to the changed sensory
properties of the porridges in comparison to what mothers
and caregivers are used to (conventionally cooked cassava
only porridges) is required to ensure acceptance.” Address:
International Inst. of Tropical Agriculture (IITA).
902. Soyatech, LLC. 2016. Soya & Oilseed Bluebook 2016:
The annual directory of the world oilseed industry, online
at www.soyatech.com/bluebook.htm. Bar Harbor, Maine:
Soyatech. 316 p. March. Comprehensive index. Advertiser
index. Statistical conversions. 28 cm.
• Summary: This is the 10th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. A special letter inserted into this year’s
Bluebook states: “... we have decided to suspend the print
edition of the Bluebook. On the front cover is an aerial photo
of fields of yellow rapeseed flowers, with blue sky and white
clouds overhead.
The 12 oilseeds covered in this book are

(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, linseed, palm kernels, peanut, popcorn, rapeseed,
safflower, soybeans, sunflowerseed.
The book is divided into four major sections: (1)
Soybeans, oilseeds & oilseed products. (2) Equipment,
supplies & services. (3) Company & organization listings.
(4) Statistics & reference.
On the inside front cover is a color ad from Soybean
Premiums.org. Other full-page ads related to soyfoods are:
Myande Group Co. Ltd (China), French Oil Mill Machinery
Co., Zeeland Food Services, Inc (Non-GMO Soy), Buehler,
Insta-Pro, AOCS, Balaguer, IRLR Group, OilDri, Schule,
SciKoon, Solex, Crown Iron Works Company, Roskamp
Champion.
On the back cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Page 5: Greg Mellinger is CEO. Keri Hayes is publisher
and operations director of this Bluebook.
Note: This was the last edition of the Bluebook that
was published by Soyatech. Address: P.O. Box 1307, 19
Clark Point Rd., Suite 112, Southwest Harbor, Maine 04679.
Phone: 207.244.9544.
903. Vippy Soya (Website printout). 2017. www.indiamart.
com/vippyindustrieslimited/ 6 p. Retrieved Feb. 30.
• Summary: Vippy Soya is an Indian soybean crusher
(manufacturer) and exporter, founded in 1973.
“We are an ISO 9001:2008 certified organization
engaged in the manufacturing and exporting of Soya
Products. All our products are known for high nutrition
value, hygiene and consistent product quality.” There follow
color photos of 3 unnamed soy products.
“About us: Established in the year 1973, Vippy
Industries Limited was envisioned by Late. Mr. Prakash
Mutha. Since then, we are engaged in the manufacturing
and exporting of Soya Products. We know the importance of
proteins and hence our soya oil & meal have ample quantity
of this body building nutrient. Owing to this feature and
overall development of our organization, we were awarded
the first ISO 9001:2008 certification for any Soya Processing
Company in India. Further, we were the first one to be
awarded the ISO -9002 certificate by SGS in 1998 and later
acquired ISO 9001-2000 certificate from BVQI. Being a
pioneer producer of value added Soya products like Defatted
Soya Flour, Soya Grits and Flakes for international as well as
domestic market, we have achieved Golden Status Certificate
from Government of India. All these rich-in-protein products
are processed in our manufacturing unit with utmost care.
With our advanced machines which are supplied by Buhler
Ltd., Switzerland Krupp Maschinentechnik GmbH, Germany
and Westfalia Separators, Germany, we produce FDS for
defatted soya flour 200 Tonnes/day; extruder plant for
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Soya TVP 20 Tonnes/day and full fat soya flour plant 10
Tonnes/day. Mr. Rahul Mutha, Managing Director of our
organization has experience of more than 2 decades in oil
seeds and oil extraction. Presently, under the mentorship of
Mr. Rahul Hirway, we have been able to make a mark in both
domestic and international markets.”
A Factsheet states:
“Company CEO: Praneet Mutha.
“Total number of employees: 100 to 500 people.
“Ownership type: Public Limited Company.
“Annual turnover: Rs. 1-2 Crore [Note: 1 crore = 10
million, therefore annual turnover is 10 to 20 million rupees].
“Our history: We began our voyage in 1973 as private
Ltd. company and with time became one of the preferred
names in the industry. Our first processing plant was installed
which had the production capacity of 60 MT/day and
present capacity of the same is 1800 MT/day. With time, we
garnered a loyal client base and went for first IPO in 1986.
At present our factory campus is spread over 20 acres of
land at Dewas. Dewas is close near Indore which is a main
commercial city in Madhya Pradesh, the soya bowl of India.
Each year India produces 9.2 million Tonnes of Soyabean of
which 60% comes from Madhya Pradesh. We export these
soya products of which the nearest ports are Mumbai, Kandla
& Jamnagar.”
A photo shows a Kosher Certificate.
Product portfolio: Soya Lecithin (Non GMO Soya
Lecithin), Soyabean Meal, Soyabean TVP, Soyabean Refined
Oil and Soyabean Flour = Defatted Soya Flour, Defatted
Soya Grits and Defatted Soya Flakes.
“Vippy Industries Ltd. was the first ISO 9001:2008
certified Soya Processing company in India.”
“The Company holds the following prestigious awards
given by Soyabean Processors Association of India:
“1999-2000:
“3rd Highest processor in private sector
“2nd Highest manufacturing maximum number of value
added products.
“1998-99:
“1st Highest manufacturing maximum number of value
added products
“2nd Highest processor in private sector
“2nd Highest exporter as manufacture exporter in
private sector.
“1997-98:
“1st Highest manufacturing maximum number of value
added products.
“2nd Highest processor in private sector.
“2nd Highest exporter in private sector.”
904. Ajita, Tiwari. 2018. Extrusion cooking technology: An
advance skill for manufacturing of extrudate food products.
IntechOpen. Online resource. *
• Summary: From the author: “The snack industry is one

of the fastest growing food sectors and is an important
contributor within the global convenience food market.
Nowadays snacks and convenience foods are also consumed
regularly in India. Properly designed convenience foods
can make an important contribution to nutrition in Indian
societies where social changes are altering traditional
patterns of food preparation. Extrusion cooking as a popular
means of preparing snack foods based on cereals and plant
protein foodstuff has elicited considerable interest and
attention over the past 30 years. Several studies on the
extrusion of cereals and pulses, using various proportions,
have been conducted because blends of cereals and pulses
produce protein enriched products. Based on dough’s
functional properties like WAI, WSI, ER and BD, the
extruded products can be classified into different group
as per particular application. Therefore, this chapter is
dealt with the effect of extrusion processing on product
parameters, and nutritional and anti-nutritional properties of
extruded product.”
905. WISHH. 2019. WISHH: World Initiative for Soy in
Human Health (Website printout). www.wishh.org 10 p.
Retrieved March 14.
• Summary: The basic divisions are: Home. Who we are.
What we do. Where we work. News. Soy resources. Success
stories.
Searching this interesting website for “Africa” we get
the following results:
(1) “July 21, 2018. ASA/WISHH Presents at USAEDC
Conference about Market Potential in Africa: Last week the
American Soybean’s Association’s WISHH program (ASA/
WISHH) Regional Director for Africa, Josh Neiderman,
participated on a panel with USDA Foreign Agricultural
Service (FAS) personnel from sub-Saharan Africa
concerning business practices on the continent at the annual
USAEDC conference. Neiderman joined Charles Rush (FAS
Accra), Jude Akhenidor (FAS Lagos), Kevin Sage-El (FAS
Nairobi), Joshua Lagos (FAS Dakar), Justina Torrey (FAS
Algiers) and Rachel Bickford (FAS Addis Ababa) for a one
hour discussion on business climate and opportunities on the
continent.
“ASA/WISHH receives funding from USDA’s Market
Access Program (MAP), Foreign Market Development
(FMD), and Emerging Markets Program (EMP) to conduct
long-term market development activities in Africa. This year
a Nigerian company has doubled their import totals of U.S.
textured soy protein (TSP), importing two containers of
TSP for use in snack food manufacturing. With the ongoing
recovery of the Nigerian economy, the company expects
demand for textured soy protein to reach 10 containers per
year. In conjunction with market development activities
on the continent, ASA/WISHH works together with U.S.
companies to generate new ideas for gaining market share
for U.S. soy proteins in the meat and beverage industries in
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Africa.”
(2) “April 20, 2018. WISHH Builds U.S. Soy Demand
in West Africa: The American Soybean Association’s (ASA)
World Initiative for Soy in Human Health (WISHH) recently
met stakeholders and partners working to build demand for
U.S. soybean products in Senegal and Cote d’Ivoire.
“In Dakar, Senegal WISHH Regional Director for Africa
Josh Neiderman met with U.S. Department of Agriculture
(USDA) Foreign Agricultural Service (FAS) personnel to
discuss recent trade team activities and current projects being
undertaken in Senegal, including the Emerging Markets
Program (EMP) funded feeding demonstrations in poultry
and aquaculture.
“A container of U.S. soybean meal was shipped to
Senegal for use in the demonstrations. Neiderman also met
with partner organizations Counterpart International and
the National School Feeding program to discuss upcoming
opportunities through the Cochran Fellowship program.
“In Cote d’Ivoire, Neiderman and the West Africa
Regional Representative Mamadou Bousso attended a
workshop hosted by the National School Feeding Program
to disseminate the results of their previous years efforts,
the first to incorporate U.S. textured soy protein into their
feeding rations. The National School Feeding Program
imported 180 MT of U.S. TSP in 2016 to introduce as a new
product to pupils and cooks. “The WISHH representatives
met privately with the head of the school canteens program
to discuss their continuing partnership to feed children in the
future and utilize U.S. sourced proteins.”
(3) “Jan. 19, 2018. U.S. Soybean Meal Delivered to
Senegal, West Africa: A 20 ft. container of U.S. soybean
meal supplied by Michigan soybean processor Zeeland Farm
Services Inc. arrived at the Port of Dakar in Senegal, West
Africa in early January.
“The World Initiative for Soy in Human Health
(WISHH) ordered the shipment for use in a U.S. Department
of Agriculture (USDA) funded Emerging Markets Program
(EMP).
“WISHH is organizing feeding demonstrations to
highlight the benefits of using quality U.S. soybean meal in
poultry and aquaculture diets. To design the demonstrations,
WISHH has contracted with an aquaculture expert from
Auburn University [Alabama] and a U.S. Soybean Export
Council (USSEC) consultant based in Morocco.
“The results of the demonstrations will be presented at
a conference in Senegal scheduled to take place at the end of
2018. Several of the companies participating in the feeding
demonstrations will attend the 2018 International Production
and Processing Expo in Atlanta, Georgia in January.
WISHH will introduce these companies to additional U.S.
soy suppliers, help them network with other U.S. industry,
and spend additional time planning for the demonstrations.
Senegalese companies have expressed a need for better
quality soybeans than those available regionally. The EMP

demonstrations will be useful in demonstrating the quality
of U.S. soy and the benefits of altering feed formulations
to include higher levels of soy, which will increase the
demand for soy to fill the protein requirements of poultry
and aquaculture diets. Zeeland Farm Services Inc. is based in
Zeeland, Michigan and has now sold two containers for use
in the WISHH Africa program.” A color photo shows: “A 20
ft. container of U.S. soybean meal is loaded and ready for
departure from Zeeland Farm Services Inc.”
“Dec. 20, 2017 WISHH travels to Africa: During
the week of December 4th the ASA’s WISHH Regional
Director of Africa Josh Neiderman traveled to Senegal for
meetings with market development partners. Alongside the
WISHH West Africa Representative Mamadou Bousso, Mr.
Neiderman met with multiple stakeholders that participated
in the USDA funded Global Based Initiative (GBI)
conference, held in September, in order to follow up on
new market development activities. Neiderman and Bousso
visited multiple GBI attendees, including representatives
from the Institute of Food Technology (ITA), USDA/
FAS, the Senegal School Feeding Program, Counterpart
International, and the food company Patisen.
“ITA is a food research and business incubation group
based in Dakar, Senegal. WISHH has been working with
them to develop their technical capabilities for incorporating
soy ingredients into local foods. In November WISHH
sent soy foods technology consultant Suresh Itapu to train
ITA representatives on the use of soy in blended cereals,
beverages, and baked goods (pictured).
“Additionally, visits were made to multiple feed
producers that will be involved in the upcoming poultry
and aquaculture feeding trials, sponsored through USDA’s
Emerging Markets Program (EMP). Animal feed value chain
partners Avisen, NMA Sanders, GMD, Sedima, IPAS and the
National Aquaculture Agency were visited to discuss their
interest in importing U.S. soybean meal.
“Photo Caption: Suresh Itapu works with Senegalese
bakers from ITA on how to adapt their recipes to include
varying amounts of defatted soy flour. Neiderman and
Bousso met with ITA representatives to identify the next
steps in this market development activity.
(4) “May 27, 2017. WISHH Discusses Opportunities for
Value Added Soy Products in Africa: The World Initiative
for Soy in Human Health (WISHH) recently visited Ethiopia
to meet with local stakeholders and discuss future plans for
U.S. soy.
“WISHH Regional Director Josh Neiderman met with
several livestock production companies, feed millers, oil
refiners and producers of foods for human consumption.
“Neiderman also met with Foreign Agriculture Service (FAS)
Counselor Michael Francom, to discuss and strategize a plan
to address the opportunities for value added soy products,
along with greater access of the livestock feed industry to
high quality soybean meal.
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“Neiderman visited with representatives of the United
States Agency for International Development (USAID),
Technoserve and the Ethiopian Agricultural Transformation
Agency, which has researched local agricultural investment
opportunities that include soy crushing operations.
“Neiderman will conclude the trip with visits to local
producers of corn-soy blend, a product currently in high
demand due to food shortages created by long-term drought
conditions.
“Photo: (From left to right): Lemma Asfaw, general
manager LEOS Food Complex, WISHH Regional Director
Josh Neiderman and Abdulrahman Mohammed of FAS/
Addis Ababa, stand in front of LEOS’s newly installed Insta
Pro extrusion line in Debre Zeit, Ethiopia” (Continued).
906. WISHH. 2019. WISHH: World Initiative for Soy in
Human Health (Website printout) (Continued–Document part
III). www.wishh.org 10 p. Retrieved March 14.
• Summary: Continued: (9) “Dec. 12, 2014. ASA/WISHH
Regional Director–Africa Traveling in Ivory Coast:
“The American Soybean Association’s World Initiative
for Soy in Human Health (ASA/WISHH) program’s
Regional Director-Africa, Josh Neiderman, was in
Abidjan, Cote d’Ivoire (RCI) this week with the WISHH
French Speaking Africa consultant Mamadou Bousso for
discussions with the local government’s bureau that buys
food for the Ivorian government’s school lunch program.
The Ivorian government is interested in textured soy flour as
a replacement for the canned sardines and other expensive
protein sources they use currently.
“WISHH is sending a container with 19 MT of TVP™
from ADM, the winning bidder in a recent Quality Samples
Program (QSP) tender and the team was planning the
technical training activities to be conducted by personnel
from the National Soybean Research Laboratory (UIUC).
The USDA provided the funds for the sample program and
the preliminary planning trip by Neiderman and Bousso. The
RCI provides a daily lunch to over half a million children
each day. Analysts estimate that their need for textured soy
flour will approach 1,000 tons.
(10) “Oct. 17, 2014. ASA/WISHH Welcomes New
Project Officer for Africa to the WISHH Team:
“Chris Slemp is the Project Officer–Africa for the
American Soybean Association’s World Initiative for Human
Health program (ASA/WISHH). Chris provides support
for WISHH projects in Africa. Before working at WISHH,
Chris served as an agriculture Peace Corps volunteer in
Ghana. While serving in the Peace Corps, Chris provided
agriculture extension services to a group of cashew farmers
in the Brong Ahafo region of Ghana. His efforts focused on
improving local farmer capacity through community based
initiatives centered on business literacy, best management
practices, and volunteerism. Chris earned his Master’s degree
in forestry from Southern Illinois University, Carbondale.

His studies focused on improving community capacity
for sustainable watershed management in the St. Louis
[Missouri] Metro East region.”
(11) “Sept. 26, 2014. ASA/WISHH Executive Director
Travels to South Africa to Talk Market Development:
“Jim Hershey, Executive Director of the American
Soybean Association’s World Initiative for Soy in Human
Health (ASA/WISHH) program traveled to South Africa this
week. On Tuesday, he met with a U.S. soy importer Impilo
Foods who buys defatted soy flour for blending with local
corn to make fortified corn-soy blend.
“Hershey also met with FAS/USDA’s MinisterCounselor Eric Wenberg to discuss USDA and checkofffunded market development programs in Africa. Wenberg
was excited to learn that ASA/WISHH is opening a subsaharan region office in Ghana. While in South Africa,
Hershey also participated in the Center for Sustainable
Livelihoods Soy Symposium. Hershey ends the week with
a meeting with DuPont Pioneer’s Regional Director–Africa
Pam Chitenhe.
(11a) “Sept. 4, 2014. ASA/WISHH Hosts Africa Bakers
and Business Owners Travel to U.S.”
“Reprinted from ASA Leader Letter... The American
Soybean Association’s World Initiative for Soy in Human
Health (ASA/WISHH) Program Manager-Africa, Erica
Morrow and Regional Manager–Africa, Josh Neiderman
traveled to Fargo, North Dakota, last week. Under the United
States Department of Agriculture’s Market Access Program
(MAP), ASA/WISHH sponsored nine bakers and business
owners from Burkina Faso and Cote d’ Ivoire to the Northern
Crops Institute (NCI) for a Soy in Baking training. During
the course at NCI, participants learned about incorporating
U.S. soy flour into their baked goods. While in Fargo, the
group visited with Joel Thorsrud of the United Soybean
Board and members of the North Dakota Soybean Council.
Additional visits were made to two local farms and a grain
elevator. Following the visit to North Dakota, the team
traveled to Minneapolis, Minnesota, this week to meet with
Pam Schubbe at CHS, Inc.
Photo: “African Bakers and business owners at Northern
Crops Institute.”
(12) “May 2012. WISHH Hosts Feed Training Mission
for Southern Africans:
“WISHH organized a training mission to the United
States for 10 feed manufacturing and poultry company
representatives from four Southern African countries on
March 5-9. The effort is part of WISHH’s work with the U.S.
Agency for International Development (USAID) Southern
Africa Trade Hub (SATH).
“For the first time, participants received U.S. feed mill
training because WISHH understand the importance of
hands-on learning and the impact of seeing state-of-the-art
feed manufacturing and laboratory facilities.
“The participating companies account for 90% of
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commercial poultry and feed producers in the Southern
Africa area, according to SATH, and were from: Malawi,
Namibia, South Africa and Zambia.
“WISHH started the trip in Washington, D.C.
where participants met with the American Feed Industry
Association and the Center for Veterinary Medicine at
the Food and Drug Administration. They then traveled to
Kansas State University’s International Grains Program
facility for a one-week training on feed manufacturing.
In addition to tours of local facilities and laboratories,
presentations included feed mill design, management, use
and maintenance.
“’The course covered a wide spectrum of very important
subjects, and the diversity in the group attending the course
insured an insight into a very wide range of topics. The
course presenters were very helpful in answering questions,
and the visits to the factories were impressive,’ said Cillié
Taljaard of Extru Feeds in South Africa. ‘I am currently
involved in the extrusion of soy and maize, and therefore I
found the extrusion part of the course most interesting and
relevant to my daily business. The energy-saving techniques
were also something that I could apply to my current daily
manufacturing processes.’
“In addition to the planned presentations and tour
visits, WISHH arranged additional tours of the Kansas State
University dairy, sheep and goat units at the request of the
participants.
“USAID’s Southern Africa Trade Hub (SATH) works to
increase international competitiveness, intra-regional trade,
and food security in the Southern African Development
Community (SADC) region. SATH delivers targeted
technical assistance to governments, the private sector, and
civil society organizations in support of advancing regional
integration and increasing the trade capacity of selected
value chains within Southern Africa.
“During a tour of the feed manufacturing operations of
Midwest Ag Services in Seneca, Kansas, participants learned
about manufacturing various soy-based feed products. This
knowledge could potentially aid the Southern Africans
by increasing the number of products manufactured for
customers or the types of feed they use in their poultry
operations.
“During a tour of the feed manufacturing operations of
Midwest Ag Services in Seneca, Kansas, participants learned
about manufacturing various soy-based feed products. This
knowledge could potentially aid the Southern Africans
by increasing the number of products manufactured for
customers or the types of feed they use in their poultry
operations.”
(12) April 2012. Soy packs protein power!:
“April was National Soyfoods Month and the National
Soybean Research Laboratory (NSRL) at the University
of Illinois encouraged everyone to explore new ways to
incorporate healthy soyfoods into their daily diets. Soyfoods

are an easy way to enhance protein and provide a convenient
alternative that lowers the saturated fat and cholesterol in
many recipes.
“WISHH works year round with food manufacturers,
livestock producers and aquaculture farms to increase the use
of U.S. soy protein to improve the health and well-being of
the world’s protein deficient.
“Soy’s biggest nutritional claim to fame is the fact that
it is a complete protein, one of the only plant proteins that
contains all nine essential amino acids that our bodies need
to function properly. A ½ cup of cooked soybeans supplies
about 1/3 of a person’s necessary daily protein. That protein
is incredibly filling. Plus, soybeans are cholesterol-free,
low in saturated fat, and provide important Omega-3 and
Omega-6 fatty acids. Soybeans are also a great source of
fiber and are rich in vitamins, minerals and antioxidants. A
single glass of soymilk contains over 6 grams of protein and
is lactose free.
“Soy offers many health benefits and that is positively
impacting the popularity and use of soy. Eating soy may
also help in the prevention of certain illnesses such as heart
disease, kidney disease, cancers, osteoporosis and diabetes.
Soy foods are an excellent choice for weight management as
protein helps delay feelings of hunger.
“The history of soybeans has its roots in China as early
as the 11th Century and it is known as one of the first crops
grown by man. The first soybean plants came to North
America in 1765 and as they say, the rest is history. Today,
3.06 billion bushels of soybeans are produced in the U.S. and
they take on many forms after harvest and processing. Some
examples include soy meal, soy flour, soymilk, tofu, textured
soy protein and soy oil.
“Learn more at: www.soyfoodsmonth.org”
907. Khoirina, A.D.; Wardhani, N.S.K.; Murtini, E.S.;
Kusnadi J.; Yuwono, S.S. 2019. The effect of proportion
of germinated brown rice and tempeh flour on the quality
of instant porridge (Open Access). IOP Conference
Series: Earth and Environmental Science 230:012038.
doi:10.1088/1755-1315/230/1/012038 [20 ref]
• Summary: This study was conducted “to determine
which proportion that gave best nutritional value of instant
porridge. Various proportions of composite germinated
brown rice and tempeh was extruded at 100ºC and feed
moisture 1% using twin-screw extruder. The experimental
design that used in this study was Randomized Block Design
using Minitab 16 software with one factor (proportion
of germinated brown rice and tempeh flour) and Zeleny
method with multiple attribute to determine best nutritional
value. The result showed that various proportion of
germinated brown rice and tempeh flour gave significant
effect (alpha=5%) on crude protein, crude fat, carbohydrate
content, ash content, brightness color (L*) and rehydration
time and there was no significant effect on moisture
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content of the instant porridge. Instant porridge with 65%
germinated brown rice flour and 35% tempeh flour was the
best proportion that contain 3.57% moisture content, 27.83%
crude protein, 8.9% crude fat, 57.15% carbohydrate content,
1.51% ash content, 43.6 second of rehydration time and the
brightness color of 49.30.”
“In Indonesia, many instant porridge made from white
rice, where most of the nutritional components of rice
are wasted during the milling process.” Address: Dep. of
Agricultural Product Technology, Faculty of Agricultural
Technology, Universitas Brawijaya, Malang, Indonesia.
908. Kyriakopoulou, Konstantina; Dekkers, Birgit; van der
Goot, Atze Jan. 2019. Plant-based meat analogues. In: Charis
M. Galanakis, ed. 2019. Sustainable Meat Production and
Processing. London, Oxford, San Diego: Academic Press, an
imprint of Elsevier, Inc. 274 p. See p. 103-26. Chap 6. *
• Summary: Contents: Acknowledgments. 6.1. Introduction.
6.1.1. Traditional Alternatives for Meat. 6.2. Composition of
Meat Analogues. 6.2.1. Proteins. 6.2.2. Soy Protein. 6.2.3.
Wheat Gluten. 6.2.4. Legume Protein. 6.2.5. Other Oilseed
Proteins. 6.2.6. Fat or Oil. 6.2.7. Binding Agents. 6.2.8.
Flavorings and Taste Enhancers. 6.2.9. Coloring Agents.
6.3. Production Process for Plant-Based Meat
Analogues. 6.3.1. Extrusion. 6.3.2. Shear Cell Technology.
6.3.3. Spinning Processes.
6.4. Postproduction: Shelf Life and Packaging. 6.5.
Nutritional and Health Aspects. 6.6. Environmental Benefits.
6.7. Market Prospects. 6.8. Major Constrains and Future
Challenges. References.
From the publisher: “Abstract: As the world’s population
increases, the need for reliable protein sources is growing.
Meat is considered a good source of high biological value
protein, but meat is not sustainable. In Western countries, the
shift toward a diet with reduced meat consumption demands
healthy and tasteful meat-free food products. Following this
trend, the market turned toward vegetable proteins, such as
pulses, wheat gluten and soy protein, which are processed
into meat-like products, also known as meat analogues.
These products approximate certain aesthetic qualities, such
as texture, flavor, and color, and nutritional characteristics of
specific types of meat. The development of new, attractive
food products is a challenge already, but this challenge
becomes even greater considering that these products are
meant as a substitute for meat. This chapter discusses the
insights concerning plant-based meat analogues, their
production and future developments.” Address: Food
Process Engineering, Wageningen Univ., Wageningen, The
Netherlands.
909. Wijeratne, Wilmot. 2020. Update on extrusion cooking
(Interview). SoyaScan Notes. Oct. 23. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: Why were the Brady Crop Cooker and the

Insta-Pro both developed in Des Moines, Iowa? In his
opinion, technologically speaking, the Brady Cooker was
not very well designed. It served its purpose on farms for
a while. Both cookers were developed in Des Moines by
“pretty much the same people. They were related in that
the engineering people went back and forth between the
two companies.” At a point, Triple “F” Inc. and Wayne Fox
(who has passed now) got into developing their equipment
in more depth. Wayne and Dr. LeRoy Hansen joined forces
and they were the initiators of what is now known as InstaPro International, which is doing very well and is active
worldwide. Wilmot was invited to join the company which
wanted to process soybeans for human consumption. So
in 1997 he joined that company and came up with the
technology where they cook the soybeans by extrusion, then
press the oil out in a screw press to yield low fat soy meal.
Finally, the meal was milled / ground to make soy flour.
After that research was completed, they wanted to scale up
and then commercialize. They made him an offer while he
was still at they university to join them in the effort. So in
1997 he took early retirement from the university and joined
that company, Insta-Pro International Inc., which was one
of three divisions of Triple “F.” Triple “F” eventually ran
into financial trouble and sold off the Insta-Pro International
Inc. division to a group of investors, who are running it and
running it very well. “They are everywhere, all over the
world.”
In 2009 Wilmot then went to work for ADM, retiring in
mid-2019. Address: 7007 Northview Drive, Urbandale, Iowa
50322.
910. Wijeratne, Wilmot. 2020. Work at ADM making an
alternative to TVP (Interview). SoyaScan Notes. Oct. 23.
Conducted by William Shurtleff of Soyinfo Center.
• Summary: TVP has long been a registered ADM
trademark. The product is made from extruded soybean
flakes that have been immersed in hexane solvent (a
petroleum byproduct) while they are defatted. The great
majority of the soybeans used to make TVP have been
genetically engineered. Most people don’t care about either
of these two things. But people interested in natural and
organic foods do care.
In about the year 2000, about 3 years after Wilmot
started to work for Insta-Pro, the latter company opened
a new division named Harvest Innovations focusing
specifically on human foods; their traditional focus had been
on making animal feeds. Wilmot was pretty much in charge
of the new division. The changeover to making textured
soy protein from soy flour happened during the lifetime of
Harvest Innovations. Wilmot started modifying the extruders
to have a machine that can texturize a low-fat soy flour. The
heat came entirely from friction, but for this new machine
they developed a preconditioner. This fairly standard piece
of equipment comes before the extruder. Wenger was using

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 371
preconditioners as early as Oct. 1959.
Back to Insta-Pro: Soy flour is hydrated to some extent
with water and then some steam is injected into it, and the
mixture is stirred with paddles. This mixture is fed into the
extruder, which then texturizes the low-fat soy flour.
Harvest Innovations used exclusively non-GMO whole
soybeans to make a pure, natural product–Textured Soy
Protein. ADM is always on the lookout for new acquisitions,
so in about 2009 ADM decided to acquire Harvest
Innovations from Triple “F” and to continue making the
same basic product which made no use of hexane solvent or
genetically engineered soybeans. Wilmot went to work for
ADM in 2009; they kept the name Textured Soy Protein,
which is made on Insta-Pro extruders and has a lower bulk
density than TVP. It is sold mostly to the natural foods
market.
So ADM now has two different extruded products: TVP
and Textured Soy Protein. The latter sells to a niche market–
probably less than 5% of the total. Address: 7007 Northview
Drive, Urbandale, Iowa 50322.
911. Wijeratne, Wilmot. 2020. Brief biography (Interview).
SoyaScan Notes. Oct. 23. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: Wilmot was born in Sri Lanka. His father and
their family were Catholics; his mother and their family
were Buddhists. He grew up there and earned his BS degree
in agriculture from Sri Lanka. Then he won a scholarship
from USAID to go to India to do a Masters in food science
at CFTRI (Central Food Technology Research Institute).
His specialty was fruits and vegetables technology. Then he
returned to Sri Lanka and worked for the government for
about 3 years working to develop the export of fruits and
vegetables, specifically passion fruit. After a while there
was established in Sri Lanka a program funded by USAID
to develop a soyfoods industry to bring about a nutritional
enhancement in the diet. They established a newsletter titled
Soyanews. Wilmot worked for them for a while and began
to climb the bureaucratic ladder. At some point you can go
no higher unless you have a PhD. So he applied to several
universities, including the University of Illinois at UrbanaChampaign. He was accepted on a full scholarship from the
University of Illinois. So in 1981 he traveled with his wife
and child (age 3) to the United States.
He left at a very good time, to avoid the trauma of the
Sri Lankan Civil War (1983-2009) with the Tamil Tigers.
Wilmot feels that he has been blessed by God throughout his
entire life. Wilmot’s first child is now age 40 and he works
for a pet-food company.
Wilmot is well aware of his true nature, which he calls
“down to earth.” Address: 7007 Northview Drive, Urbandale,
Iowa 50322.
912. SoyaScan Notes. 2020. Soyfoods success stories in

developing countries (Overview). Compiled by William
Shurtleff of Soyinfo Center.
• Summary: Public sector with outside funding: 1. Sri
Lanka, Thriposha program (Cereal-soy blends, started 1976.
Thriposha itself started in 1973). 2. Mexico (Chihuahua)
program selling PADSA, Soyaven / Soyavena, Albachisa,
and Almesa (Cereal-soy blends, 1978-80). 3. Thailand,
ASEAN full-fat soy flour project (1978). 4. Guatemala,
Plenty Soy Dairy (Tofu, soymilk, soy ice cream, 1980)
Private sector, largely self sufficient: 1. Uganda, Africa
Basic Foods (Dr. D.W. Harrison. Roasted whole soy flour,
cereal soy blends, 1966-69). 2. India. Ruchi’s Products (TVP,
1980).
913. SoyaScan Notes. 2020. Definition of textured soy
protein products (Overview). Compiled by William Shurtleff
of Soyinfo Center.
• Summary: The broad term “textured soy protein”
refers to three different types of modern textured soy
protein products: Textured soy flour, textured soy protein
concentrate, and spun soy protein fiber. The first two of these
products are available by mail order from several sources,
plain or flavored, and in different sized chunks.
Textured soy flour (TSF) is made by running defatted
soy flour through an extrusion cooker. The heat generated
by friction, pressure, and the adjustable die at the exit end
allows production of many different forms and sizes. The
best known brand is “TVP,” owned by the Archer Daniels
Midland Co. This product, when hydrated, has a chewy
texture. It is widely used as a meat extender and in pet foods.
Textured soy protein concentrate is a more sophisticated
and more expensive product than textured soy flour. It lacks
all of the water-soluble sugars which cause flatulence, and
it has a much lighter (almost white) color. In recent years it
has replaced much of the TSF used as a meat extender and
in other foods. From a nutritional viewpoint, it is important
to note that most soy protein concentrate is made by the
alcohol-wash process, which removes almost all of the
phytoestrogens and isoflavones from the product; little if any
is presently made by the water-wash process which does not
remove these potentially valuable substances.
Spun soy protein fiber is made by texturizing soy protein
isolates. The isolates are mixed with water to form a soft
dough (called a dope), then extruded into a salt water bath to
form many thin fibers or monofilaments. These are used in
meat alternatives to simulate muscle tissue. Address: Soyinfo
Center.
914. SoyaScan Questions. 2020. Questions about low-cost
extrusion cookers. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: (1) Was it just a coincidence that Triple “F”
(maker of Insta-Pro) and Koehring (maker of the Brady
Crop Cooker) both came from Des Moines, Iowa? Or did
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they perhaps start as one company and then split into two?
Or did one company copy / steal the technology of a nearby
company?

An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document. A plus after eng
(eng+) means that SOYINFO CENTER has done a partial
or complete translation into English of that document. An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS
Aarhus Oliefabrik (Aarhus, Denmark) 307, 511, 839

Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to
May 1993. Formerly Part of Italian East Africa) 54, 276, 421, 492,
737
Africa (General) 109, 159, 355, 438, 487, 492, 591, 612, 613, 614,
697, 759, 889, 901

Aburagé. See Tofu, Fried
Acidophilus soymilk or soy acidophilus milk. See Soymilk,
Fermented
Adhesives, Asphalt Sealants and Preservation Agents, Caulking
Compounds, Artificial Leather, Foam, Polyols, and Other Minor or
General–Industrial Uses of Soy Oil as a Drying Oil 779

Africa–Ghana (Gold Coast before 1957) 241, 275, 487, 492, 612,
613, 660, 770, 864, 891, 906
Africa–Kenya (British East Africa Protectorate from 1895.
Renamed Kenya Protectorate in 1920) 223, 228, 275, 306, 487, 492,
592, 612, 613, 660, 686, 716, 737, 756, 905

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy
Flour) 5, 124, 744, 769

Africa–Madagascar (Malagasy Republic or Republique Malgache
before 1975) 51

ADM. See Archer Daniels Midland Co.

Africa–Malawi (Nyasaland from 1891-1964) 906

ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd.
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged
with Maple Leaf Milling in 1962 778, 813

Africa–Mali (Part of French West Africa from 1895-1960. Senegal
& Sudanese Republic from June 20 to August 20, 1960. Formerly
also called French Sudan (Soudan français, created on 18 Aug.
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 612

Adventists, Seventh-day. See Seventh-day Adventists

Africa–Mauritania, Islamic Republic of (Part of French West Africa
from 1904-1960) 276

Aflatoxins. See Toxins and Toxicity in Foods and Feeds–Aflatoxins
Africa Basic Foods. See Harrison, D.W. (M.D.), and Africa Basic
Foods (Uganda)
Africa–Benin (Bénin in French; Dahomey before 1975; Part of
French West Africa from 1904-1960) 610, 612, 613, 660, 770
Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 612, 613,
875
Africa–Burundi (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 492, 756
Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun in
French) 600, 610, 612, 613, 716
Africa–Chad 600, 612, 613
Africa–Congo (formerly Zaire). Officially 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 602, 609, 612,
613, 792
Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French
West Africa from 1895-1959) 276, 612, 660, 770, 874, 905
Africa–Egypt. Named United Arab Republic (UAR) from 19581971 159, 230, 241, 417, 472, 527, 528, 606, 610, 716, 717, 729,
738, 765, 777, 876

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the
Mascarene Islands, 450 Miles East of Madagascar) 276
Africa–Mozambique (Moçambique; Portuguese East Africa before
1975) 716, 874, 876
Africa–Namibia (German South-West Africa from 1885 to 1915,
and South-West Africa from 1919 to 1966 as a mandate of the
Union of South Africa. Namibia came into popular use in 1966 and
became official in March 1990) 906
Africa–Niger (Part of French West Africa from 1904-1959) 600,
612, 613
Africa–Nigeria, Federal Republic of 54, 159, 276, 492, 527, 528,
591, 600, 601, 602, 606, 607, 612, 613, 614, 660, 686, 697, 733,
737, 740, 742, 761, 763, 770, 782, 785, 791, 801, 805, 864, 880,
905, 906
Africa–Rwanda (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 276, 492, 756
Africa–Senegal (Part of French West Africa from 1895-1959.
Sénégal & Sudanese Republic from June 20 to August 20, 1960.
Includes Senegambia) 905, 906
Africa–Sierra Leone 276
Africa–Somalia. (Formed in 1960 by the Union of British
Somaliland and Italian Somaliland. Formerly Part of Italian East
Africa) 756
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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 29, 54, 76, 159,
299, 324, 421, 468, 478, 492, 716, 737, 864, 874, 875, 876, 891
Africa–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 599, 600, 602, 607, 610, 612, 613
Africa, soyfoods movement. See Soyfoods Movement in Africa
Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 756
Africa–Swaziland, Kingdom of (Independent Kingdom Inside
South Africa; Formerly Also Spelled Swazieland) 591, 597

All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)
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 895
Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy
Brands Sold in Health Foods Stores 511, 567, 841
Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus,
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus)
662
American Miso Co. (Rutherfordton, North Carolina) 371

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) 223, 225, 234, 305,
311, 347, 348, 355, 364, 371, 377, 409, 421, 426, 433, 434, 482,
492, 520, 549, 552, 645, 650, 686, 709
Africa–Togo (Togoland until 1914) 612, 613, 660
Africa–Uganda 32, 299, 306, 472, 487, 492, 591, 592, 649, 660,
716, 756, 891, 912
Africa–Zambia (Northern Rhodesia from 1899-1964) 276, 527,
528, 591, 592, 599, 602, 606, 612, 613, 636, 638, 647, 660, 672,
691, 698, 705, 717, 737
Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia
from 1970-79) 29, 276, 492, 591, 599, 602, 610, 612, 613, 660,
678, 716, 717, 874, 876

American Soy Products (Michigan). See Natural Foods Distributors
and Manufacturers in the USA–Eden Foods
American Soy Products (Saline, Michigan). Started Nov. 1986 721
American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 399, 521, 582, 848
American Soybean Association (ASA)–Activities, Offices, and
Influence in Asia 383, 472, 480, 558, 565, 593, 628, 665, 771, 878
American Soybean Association (ASA)–Activities, Offices, and
Influence in Europe (Western and Eastern) 511
American Soybean Association (ASA)–Activities, Offices, and
Influence in Latin America 472, 657, 658

Ag Processing Inc a cooperative (AGP) 804
Agricultural Experiment Stations in the United States 54, 71, 251,
435, 594, 633, 675, 758, 810, 817, 855, 856, 882
Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)
Agricultural Service of USDA. See United States Department of
Agriculture (USDA)–Agricultural Cooperative Service. Including
Farmer Cooperative Service (1926)
Agronomy, soybean. See Cultural Practices, Soybean Production
Ajinomoto Co. Inc. (Tokyo, Japan) 708

American Soybean Association (ASA)–Activities, Offices, and
Influence Worldwide (General) 555
American Soybean Association (ASA)–Certificate / Certificates of
Meritorious Service 700
American Soybean Association (ASA)–Checkoff Programs
(Legislated / Mandatory Funding. State Programs Starting in North
Carolina in Sept. 1966, National Programs–SPARC–Starting in
1989-1991), and State Promotion Boards (Research & Promotion
Councils) 712
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) 163,
300, 472, 511, 558, 565, 657, 658

Alfa-Laval (Lund, Sweden) 109, 201, 511, 553, 556, 792
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 156, 214

American Soybean Association (ASA)–State Soybean Associations
and United Soybean Board–Activities Related to Food Uses of
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not
Including Soy Oil or Edible Oil Products) 700

Allergies. See Nutrition–Biologically Active Phytochemicals–
Allergens

American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa
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American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterfield, Missouri) 726, 744, 773,
804, 808, 864, 886, 894, 899, 906

Moderna, S.A. (ELM) 765

Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 13, 22, 30, 55, 67,
75, 82, 86, 87, 88, 107, 127, 147, 151, 298, 313, 345, 408, 545, 602,
638, 655, 673, 710, 733, 758, 759, 763, 771, 792, 837, 854, 866

Asia, Central–Kazakhstan / Kazakstan (Formerly Kazakh SSR, a
Central Asian Soviet Republic from 1917 to Dec. 1991) 843

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 237, 357, 362, 482, 549, 633, 677, 702, 804,
829, 887
Andreas Family of Minnesota and Iowa–Incl. Reuben Peter
Andreas, and his sons Albert, Glenn, Dwayne (1918-2016), and
Lowell Andreas (1922-2009) 5, 453
Antinutritional Factors (General). See also: Allergens, Estrogens,
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors.
See also: Phytic Acid 7, 8, 124, 147, 283, 399, 602, 606, 630, 670,
681, 759, 792, 866
Antioxidants and Antioxidant / Antioxidative Activity (Especially in
Soybeans and Soyfoods) 450, 642, 779

Asia, Central (General) 843

Asia, Central–Tajikistan (Formerly Tadzhik SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991. Also spelled Tadzhikistan)
843
Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central
Asian Soviet Republic from 1917 to Dec. 1991) 843
Asia, Central–Uzbekistan (Formerly Uzbek SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991) 843
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 159, 276,
480, 481, 489, 492, 500, 506, 554, 621, 641, 674, 684, 697, 716,
773, 789, 839, 844
Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)
Asia, East (General) 159, 408, 511

Antivitamin Activity and Antivitamins (Substances in Raw
Soybeans Which Can Destroy Vitamins A, B-12, D, E, and K) 759
APV Systems, Soya Technology Division. Named Danish Turnkey
Dairies Ltd., Soya Technology Division until 1987 (Aarhus,
Denmark; DTD / STS) 511, 719

Asia, East–Hong Kong Special Administrative Region (SAR)
(British Colony until 1 July 1997, then returned to China) 29, 49,
54, 83, 110, 144, 299, 371, 421, 480, 506, 553, 567, 684, 745

Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean
Meal Using Aquaculture or Mariculture

Asia, East–Japan (Nihon or Nippon) 38, 54, 63, 66, 72, 76, 86, 110,
127, 147, 159, 191, 257, 297, 371, 417, 439, 443, 472, 476, 492,
538, 553, 567, 572, 576, 578, 603, 606, 621, 624, 671, 680, 684,
697, 704, 707, 708, 710, 720, 731, 745, 752, 767, 792, 800, 854

Archaeology and Archaeological Discoveries of Ancient Soybeans
or Soyfoods 819

Asia, East–Japanese overseas. See Japanese Overseas, Especially
Work with Soy

Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 5, 13, 16, 19, 21, 26, 29, 40,
45, 47, 49, 50, 59, 69, 71, 74, 86, 100, 104, 105, 107, 117, 121, 127,
130, 134, 157, 159, 165, 187, 194, 199, 207, 223, 257, 268, 271,
290, 296, 298, 307, 314, 325, 330, 339, 350, 398, 399, 407, 417,
420, 428, 429, 430, 437, 441, 442, 448, 453, 458, 466, 469, 488,
503, 511, 530, 531, 543, 544, 567, 599, 605, 635, 643, 671, 685,
689, 693, 694, 704, 711, 723, 727, 728, 757, 778, 783, 786, 792,
804, 809, 813, 825, 830, 831, 833, 834, 835, 836, 839, 841, 843,
845, 876, 886, 887, 888, 892, 893, 894, 898, 899, 900, 902, 903,
906, 912, 913

Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 112, 150, 191,
241, 275, 334, 345, 352, 355, 377, 472, 491, 492, 500, 505, 523,
527, 528, 549, 603, 632, 649, 653, 789, 819
Asia, East–Koreans overseas. See Koreans Overseas, Especially
Work with Soy
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)
621, 674, 697, 819

Argentina. See Latin America, South America–Argentina
Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 9, 14,
26, 28, 29, 51, 121, 415, 480, 492, 505, 606, 800, 844, 861

Arkady, British. See British Arkady Co. Ltd.
Arkansas Grain Corp. See Riceland Foods
Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers,
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La

Asia (General, Including East, Southeast, South, Middle East, and
Central) 438, 492
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Asia, Middle East–Afghanistan, Islamic State of 891

647, 648, 685, 700, 705, 716, 717, 850, 871, 911, 912

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-eIrân; Persia before 1935) 693, 705, 725, 802, 843

Asia, South–Trade (Imports or Exports) of Soybeans, Soy Oil, and /
or Soybean Meal–Statistics. See also Trade (International) 584

Asia, Middle East–Israel and Judaism (State of Israel, Medinat
Israel; Established May 1948; Including West Bank, Gaza Strip, and
Golan Heights Since 1967) 43, 48, 80, 86, 693, 719, 724, 725, 755,
830, 838, 839, 841, 863

Asia, Southeast (General) 332, 381, 697

Asia, Middle East, Mideast, or Near East (General) 109, 159, 472,
492, 697
Asia, Middle East–Palestine (Divided between Israel and Jordan in
1948-49) 838
Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 51,
593, 628, 789, 843
Asia, South–Bangladesh, People’s Republic of (East Bengal [See
India] from 1700s-1947, and East Pakistan [See Pakistan] from
1947-1971) 492, 527, 528, 641
Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 12, 22, 30, 39, 51, 58, 86, 109, 145, 151, 159, 195,
196, 217, 223, 226, 241, 259, 272, 286, 299, 303, 330, 350, 351,
359, 377, 413, 421, 436, 454, 455, 458, 466, 469, 470, 472, 474,
475, 492, 527, 528, 529, 534, 537, 539, 551, 553, 556, 577, 580,
584, 586, 588, 601, 605, 608, 620, 629, 630, 631, 634, 638, 639,
652, 654, 689, 703, 705, 714, 775, 792, 840, 843, 864, 874, 878,
880, 881, 903, 911, 912
Asia, South–India. Work of the Indian Council of Agricultural
Research (ICAR), the All-India Research Project on Soyabean
(ICAR, Uttar Pradesh), and the National Research Centre for
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 351,
436, 455, 601, 629, 652
Asia, South–India. Work of the Indian Institute of Science
(Bangalore) with Soyabeans in India 109

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) 9, 14, 29, 51, 55, 109, 136, 159, 223, 299, 332,
349, 371, 377, 381, 383, 393, 433, 440, 472, 492, 527, 558, 565,
907
Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 349
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 299,
332, 379, 381, 383, 745
Asia, Southeast–Philippines, Republic of the 223, 255, 276, 277,
332, 364, 377, 383, 384, 391, 421, 492, 527, 528, 549, 681, 737,
789, 830
Asia, Southeast–Singapore (Part of the Straits Settlements [British]
from 1826 to 1946) 299, 300, 332, 380, 381, 383, 565, 665, 745,
769, 771, 830
Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 86, 255,
299, 332, 364, 377, 381, 382, 383, 480, 482, 491, 492, 526, 527,
528, 549, 768, 784, 874, 912
Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 56, 492, 527, 528, 717
Asia, soyfoods movement in. See Soyfoods Movement in Asia
Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991)
843

Asia, South (Indian Subcontinent) 697
Asia, South–Nepal, Kingdom of 276, 527, 528

Aspergillus oryzae. See Koji, Miso, or Soy Sauce
Asia, South–Pakistan, Islamic Republic of (Part of British India
until 1947. Divided into West Pakistan and East Pakistan 19471971, when East Pakistan Became Independent as Bangladesh) 159,
527, 528
Asia, South–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 351, 455, 532, 623
Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
before 22 May 1972. Serendib was the ancient Arabic name) 218,
221, 223, 262, 272, 276, 285, 287, 289, 299, 317, 336, 338, 342,
359, 364, 370, 377, 387, 395, 400, 401, 404, 406, 410, 414, 421,
445, 456, 460, 462, 463, 472, 473, 482, 492, 495, 501, 508, 509,
512, 513, 520, 526, 527, 528, 532, 542, 548, 549, 550, 552, 553,
557, 564, 573, 575, 584, 587, 588, 589, 618, 623, 627, 636, 641,

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)
Australasia. See Oceania
Australia. See Oceania–Australia
AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 606
Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco,
California). Acquired by Vitasoy on 27 May 1993 507, 567
Bacon or bacon bits, meatless. See Meat Alternatives–Meatless
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Bacon, Ham, Chorizo and Other Pork-related Products
Boyer, Robert. See Ford, Henry
Bacteria causing toxicity. See Toxins and Toxicity in Foods and
Feeds–Microorganisms, Especially Bacteria, and that Cause Food
Poisoning
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 605

Brady Crop Cooker. See Extruders and Extrusion Cooking, Low
Cost–Brady Crop Cooker
Bran, soy. See Fiber, Soy
Brassica napus. See Rapeseed
Brassica napus (L.) var. napus. See Canola

Barricini Foods (Mountain Lakes, New Jersey)–Soy Ice Cream
Company. Acquired Farm Foods and Ice Bean on 31 May 1985.
Sold Farm Foods to 21st Century in 1993 567

Brazil. See Latin America, South America–Brazil

Bars–Energy Bars or Nutrition Bars Made with Soy (Not Including
Frozen Dessert Bars) 859

Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Variety
Development and Breeding

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Breeding of Soybeans and Classical Genetics 60, 555, 582, 636

Bean curd. See Tofu
Bean curd skin. See Yuba

Breeding soybeans for food uses. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses

Bean paste. See Miso

Brew flakes, soybean. See Soy Flour or Flakes–Use in Brewing

Beef alternatives. See Meat Alternatives–Beef Alternatives,
Including Beef Jerky, etc. See also Meatless Burgers

British Arkady Company Ltd. and British Arkady Holdings Ltd.
(Manchester, England). Subsidiary of ADM of the USA. Including
the Haldane Foods Group 29, 307, 511, 704, 757

Belleme, John. See American Miso Co. (Rutherfordton, North
Carolina)

British Columbia. See Canadian Provinces and Territories–British
Columbia

Benni, Benne, Benniseed. See Sesame Seed
Buckeye Cotton Oil Co. See Procter & Gamble Co.
Berczeller, Laszlo (1890-1955) 511, 689, 804
Building materials. See Adhesives or Glues for Plywood, Other
Woods, Wallpaper, or Building Materials

Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 22, 60, 69, 85, 124, 125, 127, 136,
147, 149, 165, 191, 204, 211, 267, 298, 300, 355, 358, 372, 412,
449, 497, 498, 507, 547, 549, 673, 689, 719, 758, 776, 792, 836,
854, 856, 866, 896, 897

Bunge Corp. (White Plains, New York). Including Lauhoff Grain
Co. (Danville, Illinois) since 1979 371, 399, 453, 567, 809, 839,
887, 893, 898, 900, 902

Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 199, 760, 822, 838, 839, 841, 911

Burgers, meatless. See Meat Alternatives–Meatless Burgers and
Patties

Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech

Butter-beans. See Lima Bean
Cake or meal, soybean. See Soybean Meal

Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black
in Color

Calf, Lamb, or Pig Milk Replacer
Replacers 459, 838

Black-eyed pea. See Cowpea–Vigna unguiculata
California. See United States–States–California
Blaw-Knox Co. (Pittsburgh, Pennsylvania). Maker of Soybean
Crushing Equipment, Especially the Rotocel 5, 147, 167
Boca Burger. See Kraft Foods Inc.
Borden, Inc. (Columbus, Ohio; New York City, New York;
Waterloo, Iowa; Elgin and Kankakee, Illinois) 29

Canada 55, 58, 76, 119, 128, 138, 139, 141, 159, 199, 233, 249,
282, 302, 328, 371, 410, 437, 442, 451, 492, 531, 622, 627, 656,
683, 684, 685, 687, 696, 699, 722, 745, 750, 752, 760, 770, 778,
789, 804, 809, 813, 820, 826, 827, 830, 832, 833, 846, 864, 865,
868, 881, 890, 892
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Canada. See Ontario Soybean Growers (Marketing Board)
Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 683, 684

Casein or Caseinates–Problems in So-Called Non-Dairy Products
567
Catering. See Foodservice and Institutional Feeding or Catering

Canadian Provinces and Territories–British Columbia 684, 833,
846, 865, 868, 892

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 511

Canadian Provinces and Territories–Manitoba 531

Cenex. See CHS Cooperatives

Canadian Provinces and Territories–New Brunswick 722

Central America. See Latin America–Central America

Canadian Provinces and Territories–Nova Scotia 696

Central America, soyfoods movement in. See Soyfoods Movement
in Mexico and Central America

Canadian Provinces and Territories–Alberta 622

Canadian Provinces and Territories–Ontario 119, 128, 138, 199,
249, 282, 302, 328, 451, 622, 656, 684, 696, 722, 745, 750, 760,
778, 804, 813, 820, 832, 864, 881
Canadian Provinces and Territories–Prince Edward Island 696, 722
Canadian Provinces and Territories–Québec (Quebec) 141, 656,
683, 684, 722, 750, 752, 809, 826, 827, 846

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 21, 29, 36, 88, 105, 117, 130, 134, 147, 159, 160,
161, 209, 297, 307, 314, 363, 403, 418, 428, 453, 477, 530, 531,
533, 567, 602, 635, 684, 695, 727, 728, 809, 813, 838, 839, 841

Canadian soybean varieties. See Soybean Varieties Canada
CanAmera Foods (Plant at Hamilton, Ontario, Canada). Includes
Maple Leaf Foods. Named Central Soya of Canada Ltd. (May
1991-March 1992). Named Canadian Vegetable Oil Products
(CVOP; Div. of Canada Packers, Hamilton, Ontario) Before the
mid-1980s. Named Canadian Vegetable Oil Processing (1942-1984)
813
Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as
an Hydrogenated Oil 742

Centro Nacional de Pesquisa de Soja (National Soybean Research
Center, CNPS or CNPSo). See Empresa Brasiliera
Cereol. See Ferruzzi-Montedison (Italy)
Certificates of Meritorious Service. See American Soybean
Association (ASA)–Certificate / Certificates of Meritorious Service
Ceylon. See Asia, South–Sri Lanka
Checkoff programs (state and national). See American Soybean
Association (ASA)–Checkoff Programs

Cannabis sativa. See Hemp
Canola (Brassica napus (L.) var. napus)–An Improved Variety of
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic
Acid 684, 779, 780

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives

Carbohydrates–Dietary Fiber (Including Complex Carbohydrates,
Bran, Water-Soluble and Water-Insoluble Fiber) 405, 549, 758

Cheesecake or cream pie. See Soy Cheesecake or Cream Pie

Carbohydrates (General). See also: Starch, Dietary Fiber, and
Oligosaccharides (Complex Sugars) 192

Cheese, cream. See Soy Cream Cheese

Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 88, 205, 290, 768, 771

Cargill. See Lucas Meyer GmbH (Hamburg, Germany)

Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 606, 838, 866

Cargill, Inc. (Minneapolis, Minneapolis) 130, 134, 140, 146, 159,
307, 428, 453, 511, 567, 635, 728, 804, 809, 830, 836, 839, 845,
860, 886, 894, 899

Chenopodium quinoa Willd. See Quinoa

Caribbean. See Latin America–Caribbean

Chicken, meatless. See Meat Alternatives–Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey

Caribbean, soyfoods movement in. See Soyfoods Movement the
Caribbean

Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage,
or Soybean Cake or Meal as Feed 24, 64, 65, 147, 588, 593, 628,
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651, 653

Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans.
Cicer arietinum L. Including Hummus / Hummous 58, 529

Computerized Databases and Information Services, Information or
Publications About Those Concerning Soya 60, 684

China. See Asia, East–China
Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 371, 398,
458

Concentrated soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Condensed soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)

Cholesterol. See Lipids–Effects on Blood Lipids
Cookbooks, vegan. See Vegetarian Cookbooks–Vegan Cookbooks
Chronology / Timeline 54, 126, 214, 257, 371, 532, 567, 606, 810,
876, 882
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead) 809
Cicer arietinum. See Chickpeas or Garbanzo Beans
Cleaning soybean seeds. See Seed Cleaning–Especially for Food or
Seed Uses

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian
Cookbooks, Vegan Cookbooks 11, 24, 63, 84, 98, 175, 213, 216,
217, 226, 228, 231, 233, 234, 235, 278, 285, 308, 311, 312, 344,
350, 355, 366, 373, 377, 409, 415, 427, 433, 434, 448, 502, 554,
568, 570, 786, 825, 847, 880, 892

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk,
Rice Milk, etc.. 779

Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 29, 39, 51, 86, 101, 105, 130, 145,
167, 176, 200, 201, 205, 206, 241, 377, 398, 453, 472, 511, 526,
529, 599, 600, 601, 635, 636, 713, 728, 762, 804, 822

Coffee Creamer, Whitener or Lightener (Non-Dairy–Usually
Contains Soy) 127, 192, 525, 892, 895

Cooperative soybean crushers. See Soybean Crushers (USA),
Cooperative

Coffee, soy. See Soy Coffee

Cooperatives. See United States Department of Agriculture
(USDA)–Agricultural Cooperative Service

Color of soybean seeds. See Seed Color (Soybeans)–Specific
Varieties), Soybean Seeds (of different colors)
Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 765, 893
Commercial soy flour. See Soy Flour Production–How to Make Soy
Flour on a Commercial Scale
Commercial soy products–earliest. See Historical–Earliest
Commercial Product
Commercial Soy Products–New Products, Mostly Foods 19, 20, 25,
32, 37, 39, 41, 42, 43, 48, 66, 68, 80, 92, 113, 114, 129, 131, 132,
140, 144, 145, 146, 152, 160, 161, 162, 163, 164, 166, 168, 177,
178, 179, 180, 185, 187, 188, 190, 195, 196, 198, 203, 244, 245,
260, 262, 263, 264, 265, 266, 274, 291, 295, 305, 315, 321, 322,
323, 324, 330, 365, 368, 374, 375, 378, 388, 410, 411, 429, 461,
471, 517, 518, 524, 543, 544, 569, 585, 608, 609, 615, 619, 642,
661, 662, 672, 692, 706, 723, 747, 774, 782, 783, 820, 821, 826,
827, 832, 860, 868
Commercial soymilk. See Soymilk Production–How to Make
Soymilk on a Commercial Scale
Commercial soynuts. See Soynuts Production–How to Make
Soynuts on a Commercial Scale

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Corn Gluten 52, 56, 147, 153, 157,
167, 179, 217, 223, 274, 283, 289, 301, 303, 305, 315, 368, 373,
374, 396, 398, 405, 416, 445, 458, 469, 535, 549, 561, 579, 583,
591, 594, 617, 638, 640, 645, 709, 723, 763, 779, 780, 887, 893,
898, 900, 902
Cornell University (Ithaca, New York), and New York State
Agric. Experiment Station (Geneva, NY)–Soyfoods Research &
Development 156, 211, 212, 247, 440, 498, 594, 743
Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales,
All from the Boll of the Cotton Plant (Gossypium sp. L.) 407
Cottonseed Flour. Previously Spelled Cotton-Seed Flour 377, 451
Cottonseed Meal and Cake (Defatted). Previously Spelled CottonSeed Cake 779
Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil
633, 731, 779
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 scientific names:
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920),
Vigna Katiang (1889) 436, 763
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420, 511
Crayons. See Candles, Crayons, and Soybean Wax
Cream, sour, alternative. See Sour Cream Alternatives

Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in

Cream, soymilk. See Soymilk Cream

Developing nations. See Third World

Creamer or soy cream for coffee. See Coffee Creamer / Whitener

Diabetes and Diabetic Diets 72, 801, 838, 896, 906

Crop Rotation Using Soybean Plants for Soil Improvement 610,
843, 879

Diesel Fuel, SoyDiesel, Biodiesel, or Artificial Petroleum (Made
from Methyl Esters of Soybean Oil) 407, 606, 744, 779

Crown Iron Works Co. (Minneapolis, Minnesota). Maker of
Soybean Processing Equipment. Acquired by CPM (Formerly
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 804, 839,
900, 902

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
204, 234, 300, 355, 381, 383, 431, 507, 511, 527, 528, 685, 697,
887, 893, 898, 900, 902

Crushing, soybean–equipment manufacturers. See Anderson
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron
Works Co., French Oil Mill Machinery Co.
Crushing statistics for soybeans, and soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
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) 683
Dairy alternatives (soy based). See Coffee Creamer / Whitener
or Cream Alternative, Sour Cream Alternatives, Soy Cheese–
Fermented, Soy Cheese–Non-Fermented, Soy Cheese or Cheese
Alternatives, Soy Cheesecake or Cream Pie, Soy Cream Cheese,
Soy Pudding, Custard, Parfait, or Mousse, Soy Yogurt, Soymilk,
Soymilk, Fermented, Tofu (Soy Cheese), Whip Topping
Dansk Sojakagefabrik (Islands Brygge, Copenhagen, Denmark).
Owned by the East Asiatic Company 307
Dawa-dawa. See Natto–Soybean Dawa-dawa

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
also: Nematode Disease Control 469, 601
Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury
(General)
Diseases, plant protection from. See Soybean Rust
District of Columbia. See United States–States–District of
Columbia
Documents with More Than 20 Keywords 14, 21, 29, 47, 54, 58,
60, 76, 86, 109, 124, 127, 130, 136, 147, 156, 159, 191, 223, 257,
276, 299, 300, 307, 371, 377, 398, 399, 407, 420, 421, 428, 431,
437, 439, 440, 442, 453, 472, 487, 492, 507, 511, 530, 549, 567,
600, 601, 606, 612, 613, 658, 684, 686, 689, 697, 704, 719, 731,
743, 758, 759, 779, 789, 792, 804, 809, 830, 836, 838, 839, 843,
864, 866, 887, 893, 896, 897, 898, 900, 902
Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food /
Petfood 4, 59, 113, 130, 242, 546, 572, 829
Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans

Dawson Mills (Dawson, Minnesota) (Tri-County Soy Bean Cooperative Association until 1969) and Dawson Food Ingredients
(from 1974)–Cooperative 154, 176, 204, 439, 453, 809

Drackett Co. (The) (Cincinnati and Sharonville [or Evendale],
Ohio) 407, 488

Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising,
etc. See also: Adulteration

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

DTD–Danish Turnkey Dairies. See APV Systems, Soya Technology
Division

Drying of soybeans. See Storage of Seeds

Detection of soy proteins. See Soy Proteins–Detection
Detergents or soaps made from soy oil. See Soaps or Detergents

DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont
Agricultural Enterprise / Products (Wilmington, Delaware).
Formerly spelled Du Pont 156, 451, 875, 891, 899, 906

DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, Germany) 417,
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Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as a
Non-Drying Oil 606, 702
Earliest commercial soy products. See Historical–Earliest
Commercial Product

Active
Enzymes–Commercial Enzyme Preparations Used in
Making Soyfoods by Hydrolyzing or Modifying Soy Protein,
Carbohydrates, or Lipids (Including Phosphatides) 124, 125, 127,
325, 447, 603, 605

Earliest document seen... See Historical–Earliest Document Seen
Enzymes (General) 725
Ecology (“The Mother of All the Sciences”) and Ecosystems 743
Economic Research Service of USDA. See United States
Department of Agriculture (USDA)–Economic Research Service
(ERS)

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 84, 108, 127, 290, 704, 758, 779
Enzymes in Soybean Seeds–Other 29, 217

Economics of soybean production and hedging. See Marketing
Soybeans

Enzymes in Soybean Seeds–Urease and Its Inactivation 24, 27, 758,
759

Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé

Enzymes Produced During Fermentations Involving Koji or
Aspergillus Oryzae (Including Enzymes in Miso and Fermented
Soy Sauce) 624

Edelsoja Whole (Full-Fat) Soy flour. Developed by Laszlo
Berczeller in Austria and Launched in May 1928 511

Equipment for making soymilk. See Soymilk Equipment

Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and
American Soy Products (Saline, Michigan; Founded Aug. 1986) 54,
371, 567, 684

Equipment for soybean crushing–manufacturers. See Anderson
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron
Works Co., French Oil Mill Machinery Co.

Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See
Solnuts B.V.

Equipment for Soybean Processing (Not Including Farm
Machinery) 11, 33, 57, 151, 180, 188, 201, 219, 232, 233, 235, 260,
262, 312, 335, 346, 471, 552, 561, 574, 575, 579, 582, 599, 607,
618, 638, 644

Efficiency of animals in converting feeds into human foods. See
Feeds–Efficiency
Efficiency of plants vs. animals in producing food. See
Vegetarianism–Efficiency of Plants... in Producing Food
Egypt. See Africa–Egypt
Embargoes, tariffs, duties. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums
Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise
for Research on Management of Land for Animal Production;
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro
Nacional de Pesquisa de Soja (National Soybean Research Center;
CNPS or CNPSo) 749
Energy bars. See Bars–Energy Bars or Nutrition Bars Made with
Soy

Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 54
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 54
Essene Traditional Foods (Philadelphia, Pennsylvania) 54
Estrogens in plants. See Phytoestrogens
Ethanol (ethyl alcohol). See Solvents
Etymology. See the specific product concerned (e.g. soybeans, tofu,
soybean meal, etc.)

Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel,
Biodiesel, or Artificial Petroleum

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) 497

England. See Europe, Western–United Kingdom

Europe, Eastern (General) 159

Environmental issues, concerns, and protection. See Water Use,
Misuse, and Scarcity

Europe, Eastern–Hungary (Magyar Köztársaság) 156, 159, 615, 789
Europe, Eastern–Poland 159, 453, 497

Enzyme active soy flour. See Soy Flour, Grits, and Flakes–Enzyme
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Europe, Eastern–Russian Federation (Russia); Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 765,
861, 877, 881
Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a
Soviet Republic from 1917 to Dec. 1991) 739, 765
Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 55, 159, 257, 453, 792, 843
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 543, 544, 554, 646
Europe–European Union (EU) or European Economic Community
(EEC; also known as the Common Market), renamed the European
Community (Headquarters: Brussels, Belgium) 307, 567

Europe, Western–Spain, Kingdom of (Reino de España) 159, 789,
792
Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 29,
76, 139, 431, 444, 511, 553, 556, 606, 725
Europe, Western–Switzerland (Swiss Confederation) 69, 156, 511,
688, 844, 882, 883
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 29, 69, 85, 127, 139, 156, 159, 166, 187,
299, 307, 360, 372, 376, 407, 412, 417, 420, 439, 448, 492, 497,
511, 540, 553, 560, 679, 689, 704, 711, 757, 789, 818, 861, 898,
900, 902
Expellers. See Soybean Crushing–Equipment–Screw Presses and
Expellers
Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States

Europe, soyfoods movement in. See Soyfoods Movement in Europe
Europe, Western 76, 159, 438, 492, 500, 511, 697, 745
Europe, Western–Belgium, Kingdom of 307, 439, 497, 511, 567,
699, 731, 762, 844
Europe, Western–Denmark (Danmark; Including the Province of
Greenland [Kalaallit Nunaat]) 45, 307, 417, 420, 439, 511, 823, 839
Europe, Western–Finland (Suomen Tasavalta) 748, 774, 839, 841
Europe, Western–France (République Française) 29, 60, 74, 159,
210, 293, 307, 408, 443, 492, 511, 538, 547, 567, 570, 606, 682,
689, 757, 759, 789, 839
Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 76, 159, 307, 417, 420, 427, 428,
469, 492, 511, 536, 554, 567, 606, 689, 704, 725, 766, 792, 839,
882, 896
Europe, Western–Ireland, Republic of (Éire; Also Called Irish
Republic) 757
Europe, Western–Italy (Repubblica Italiana) 51, 86, 139, 159, 407,
567, 606, 628, 789, 792, 813
Europe, Western–Netherlands, Kingdom of the (Koninkrijk der
Nederlanden), Including Holland 54, 76, 203, 280, 297, 307, 439,
511, 567, 718, 752, 792, 830, 839
Europe, Western–Norway, Kingdom of (Kongeriket Norge) 395
Europe, Western–Portugal (República Portuguesa; Including Macao
/ Macau {Until 1999} and the Azores) 789
Europe, Western–Scotland (Part of United Kingdom since 1707)
511, 898, 900, 902

Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported
Extruder / Extrusion Cooker Manufacturers–Wenger International,
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech,
Inc.. 3, 6, 7, 8, 9, 10, 11, 12, 14, 15, 17, 18, 23, 24, 26, 27, 29, 30,
31, 33, 34, 44, 46, 51, 57, 58, 59, 67, 73, 75, 83, 90, 98, 106, 109,
112, 117, 121, 122, 123, 133, 142, 150, 151, 155, 158, 167, 171,
172, 173, 177, 178, 180, 181, 183, 184, 186, 188, 193, 202, 208,
214, 224, 226, 235, 250, 252, 253, 254, 256, 260, 269, 270, 279,
284, 288, 291, 297, 300, 316, 318, 330, 332, 341, 350, 356, 369,
378, 392, 399, 402, 413, 415, 425, 427, 434, 436, 441, 452, 453,
454, 455, 458, 466, 469, 482, 483, 487, 490, 502, 506, 511, 530,
554, 568, 585, 596, 626, 632, 649, 658, 664, 669, 699, 705, 724,
727, 728, 736, 755, 774, 809, 829, 830, 834, 838, 839, 840, 841,
844, 845, 857, 858, 869, 870, 882, 883, 884, 885, 886, 894, 899
Extruders and Extrusion Cooking, Low Cost–Brady Crop Cooker,
Thriposha, etc.. 91, 93, 95, 99, 102, 135, 169, 175, 189, 213, 215,
216, 218, 221, 223, 226, 228, 232, 233, 250, 252, 253, 254, 257,
261, 262, 276, 281, 283, 287, 289, 299, 308, 311, 312, 317, 323,
331, 332, 335, 336, 337, 342, 343, 348, 349, 350, 353, 354, 359,
364, 367, 370, 377, 382, 387, 395, 396, 400, 401, 404, 406, 409,
419, 421, 426, 433, 434, 445, 456, 460, 464, 467, 471, 473, 482,
485, 492, 495, 503, 508, 512, 513, 526, 528, 532, 542, 549, 550,
573, 574, 575, 587, 614, 618, 623, 630, 648, 658, 667, 685, 871,
884, 885, 912, 914
Extruders and Extrusion Cooking: Low Cost Extrusion Cookers
(LECs) 53, 54, 58, 61, 88, 100, 103, 108, 110, 144, 179, 197, 198,
213, 217, 218, 220, 221, 222, 225, 226, 229, 230, 231, 232, 234,
236, 241, 246, 258, 267, 272, 273, 274, 278, 285, 286, 287, 305,
308, 311, 315, 319, 321, 322, 330, 331, 333, 334, 337, 338, 340,
342, 343, 344, 345, 346, 347, 352, 353, 355, 358, 362, 365, 366,
368, 371, 374, 383, 385, 390, 396, 397, 398, 399, 405, 409, 413,
415, 417, 419, 420, 423, 424, 426, 431, 433, 434, 440, 463, 465,
469, 472, 484, 486, 487, 490, 491, 500, 502, 504, 505, 506, 509,
514, 515, 516, 517, 518, 520, 521, 523, 527, 535, 539, 541, 548,
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552, 555, 558, 559, 564, 565, 577, 580, 582, 583, 594, 598, 602,
606, 609, 619, 621, 629, 632, 636, 638, 639, 641, 642, 644, 645,
647, 649, 652, 655, 667, 668, 678, 689, 690, 692, 700, 705, 709,
729, 752, 753, 756, 767, 773, 787, 791, 803, 828, 896, 897, 914
Extruders and Extrusion Cooking, Low Cost–Including Triple “F”
Inc., Insta-Pro International, Soy Innovations International, and
Heartland Agri Partners, LLC 61, 64, 65, 122, 219, 223, 232, 250,
252, 253, 254, 281, 337, 341, 343, 354, 396, 426, 434, 462, 482,
519, 549, 560, 561, 571, 579, 581, 591, 597, 599, 600, 607, 612,
613, 614, 650, 659, 663, 670, 676, 686, 717, 730, 733, 738, 762,
765, 772, 781, 782, 793, 801, 804, 806, 810, 811, 823, 837, 843,
845, 847, 848, 849, 850, 851, 852, 853, 861, 872, 876, 877, 884,
885, 886, 887, 891, 893, 894, 898, 899, 900, 902, 905, 914

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 371
Farm machinery. See Tractors
Farm (The) (Lanark, ONT, Canada). See Plenty Canada

Extruders, Extrusion Cooking, Extrusion Cookers and Expanders.
See also Low Cost Extrusion Cookers (LEC / LECs) 1, 2, 4, 5, 7, 8,
9, 13, 14, 15, 16, 19, 20, 21, 22, 24, 25, 27, 28, 30, 32, 33, 35, 36,
37, 38, 39, 40, 41, 42, 43, 45, 47, 48, 49, 50, 52, 55, 56, 57, 59, 60,
62, 63, 66, 68, 69, 70, 71, 72, 74, 76, 77, 78, 79, 80, 81, 82, 84, 85,
86, 87, 89, 90, 92, 94, 96, 97, 98, 101, 104, 105, 107, 109, 111, 113,
114, 115, 116, 118, 119, 120, 124, 125, 126, 127, 128, 129, 130,
131, 132, 133, 134, 136, 137, 138, 139, 140, 141, 143, 145, 146,
147, 148, 149, 152, 153, 154, 156, 157, 158, 159, 160, 161, 162,
163, 164, 165, 166, 167, 168, 170, 174, 176, 182, 184, 185, 187,
190, 191, 192, 193, 194, 195, 196, 199, 200, 201, 202, 203, 204,
205, 206, 207, 209, 210, 211, 212, 224, 227, 237, 238, 239, 240,
242, 243, 244, 245, 247, 248, 249, 251, 255, 259, 260, 263, 264,
265, 266, 268, 270, 271, 275, 277, 280, 282, 290, 291, 292, 293,
294, 295, 296, 298, 301, 302, 303, 304, 306, 307, 309, 310, 313,
314, 316, 320, 324, 325, 326, 327, 328, 329, 339, 351, 356, 357,
359, 360, 361, 363, 369, 372, 373, 375, 376, 379, 380, 381, 382,
383, 384, 386, 388, 389, 390, 391, 392, 393, 394, 399, 402, 403,
407, 408, 410, 411, 412, 414, 415, 416, 418, 422, 427, 428, 429,
430, 432, 435, 437, 438, 439, 441, 442, 443, 444, 446, 447, 448,
449, 450, 451, 457, 459, 461, 462, 466, 468, 469, 470, 474, 475,
476, 477, 478, 479, 480, 481, 482, 488, 489, 493, 494, 496, 497,
498, 499, 501, 502, 507, 509, 510, 515, 516, 522, 524, 525, 529,
530, 531, 533, 534, 536, 537, 538, 540, 543, 544, 545, 546, 547,
551, 553, 554, 556, 557, 562, 563, 566, 567, 569, 570, 572, 576,
578, 584, 586, 588, 589, 590, 592, 593, 595, 596, 597, 601, 603,
604, 605, 608, 610, 611, 615, 616, 617, 620, 622, 624, 625, 627,
628, 630, 631, 633, 634, 635, 637, 640, 643, 646, 651, 653, 654,
656, 657, 658, 660, 661, 662, 664, 665, 666, 669, 671, 672, 673,
674, 675, 677, 679, 680, 681, 682, 683, 684, 687, 688, 691, 693,
694, 695, 696, 697, 698, 699, 701, 702, 703, 704, 705, 706, 707,
708, 710, 711, 712, 713, 714, 715, 716, 718, 719, 720, 721, 722,
723, 725, 726, 731, 732, 733, 734, 735, 737, 739, 740, 741, 742,
743, 744, 745, 746, 747, 748, 749, 750, 751, 754, 757, 758, 759,
760, 761, 763, 764, 766, 768, 769, 770, 771, 775, 776, 777, 778,
779, 780, 783, 784, 785, 786, 788, 789, 790, 792, 794, 795, 796,
797, 798, 799, 800, 802, 803, 805, 807, 808, 809, 811, 812, 813,
814, 815, 816, 817, 818, 819, 820, 821, 822, 824, 825, 826, 827,
831, 832, 833, 835, 836, 837, 842, 846, 854, 855, 856, 859, 860,
862, 863, 864, 865, 866, 867, 868, 870, 873, 874, 875, 878, 879,
880, 881, 882, 883, 884, 888, 889, 890, 892, 895, 901, 903, 904,
905, 906, 907, 908, 909, 910, 911, 913
Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.

Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 371
Far-Mar-Co, Inc. (A Cooperative; Hutchinson, Kansas). Created
on 1 June 1968 by the merger of four regional grain cooperatives
including Farmers Union Cooperative Marketing Assn., which had
owned the former Dannen soybean crushing plant in St. Joseph,
Missouri, since Sept. 1963. Parts later sold to PMS Foods, Inc.. 68,
86, 101, 105, 130, 167, 176, 453, 635, 728, 809
Farmland Industries, Inc. Named Consumers Cooperative
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in
May 2002 809
Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of
Soy Oil 606, 779
Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn
Natural Foods 398, 689
Feed manufacturing companies. See Ralston Purina Company
Feeds–Efficiency of Animals in Converting Feeds into Human
Foods 7, 8, 625, 651
Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 611, 779
Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 7, 8, 64,
65, 250, 252, 253, 254, 292, 566, 593, 616, 617, 622, 625, 628, 651,
653, 663, 664, 670, 676, 687, 696, 722, 750, 760, 771
Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 219
Feeds Made from Soybean Meal (Defatted) 5, 58, 71, 139, 159,
306, 580, 588, 598, 600, 611, 628, 640, 665, 673, 686, 691, 698,
702, 742, 760, 789
Feeds–Soybeans, soybean forage, or soy products fed to various
types of animals. See The type of animal–chickens, pigs, cows,
horses, etc.
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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, Taodji, or Tao-djie 60, 147, 191, 437, 836, 892
Fermented Soyfoods and Their Fermentation (General). See also:
Microbiology and Bacteriology–History of Early Discoveries 147
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 458, 612,
613, 629, 645, 742, 761, 785, 801
Fermented tofu. See Tofu, Fermented

Flakes, from whole soybeans. See Whole Soy Flakes
Flatulence or Intestinal Gas–Caused by Complex Sugars (As the
Oligosaccharides Raffinose and Stachyose in Soybeans), by Fiber,
or by Lactose in Milk 193, 280, 325, 440, 453, 498, 602, 605, 725,
759, 779, 913
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) 14, 24, 78, 84, 127, 147, 325, 439, 581, 759,
764
Flax plant or flaxseed. See Linseed Oil, Linseed Cake / Meal, or the
Flax / Flaxseed Plant
Flour, cottonseed. See Cottonseed Flour
Flour, soy. See Soy Flour
Flour, soy–Imports, Exports. See Soy Flour–Imports, Exports,
International Trade

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao
Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in
Oct. 1987. European crushing operations renamed Cereol on 1 Jan.
1990. Cereol acquired by Bunge in April 2003 567, 813
Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil

Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other
Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam,
Foaming Agents) 831
Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds

Fiber. See Carbohydrates–Dietary Fiber

Food and Drug Administration (FDA, U.S. Dept. of Health and
Human Services) 134, 371, 567, 888, 890

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value
Added Uses (Not Including Livestock Feeds) and Solutions to
Disposal Problems 572, 603, 705, 762, 785

Food and Nutrition Service of USDA. See United States
Department of Agriculture (USDA)–Food and Nutrition Service
(FNS)

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) 371, 431, 572, 576, 582, 603, 647, 671, 705,
733, 743, 761, 762, 770, 779, 785, 836, 841

Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other
Uses of Soybean Hulls 290, 296, 758, 855, 866
Fiber–Soy Cotyledon Fiber / Polysaccharides (from Making Soy
Protein Isolates) 666, 758, 855, 866
Fibers (Artificial Wool or Textiles Made from Spun Soy Protein
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial
Uses of Soy Proteins 407, 488, 704, 779
Fish, meatless. See Meat Alternatives–Meatless Fish, Shellfish, and
Other Seafood-like Products
Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed
Using Aquaculture or Mariculture 277

Foodservice and institutional feeding or catering. See School Lunch
Program
Foodservice and Institutional Feeding or Catering, Including
Quantity or Bulk Recipes 156, 267, 303, 398, 646, 657, 724, 755
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 2, 19, 50,
59, 69, 126, 157, 207, 325, 407, 439, 488, 547, 606, 704, 727, 728,
731
Foreign Agricultural Service of USDA. See United States
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Department of Agriculture (USDA)–Foreign Agricultural Service
(FAS)

Germplasm Collections and Resources, Gene Banks, and Seed
Stores 697

France. See Europe, Western–France

Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl.
Durkee Famous Foods. See also: Julian, Percy 531, 533, 727, 728,
831

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

Gluten. See Wheat Gluten
French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean
Crushing Equipment. Also Named French Oil Machinery Co.. 55,
804, 887, 893, 898, 900, 902

Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid
Function and Cause Goiter) 759, 766

Frozen desserts, non-dairy. See Soy Ice Cream

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)

Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Government policies and programs effecting soybeans. See Policies
and programs

Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd.. 86,
159, 297, 439, 809, 830
Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods,
or Medicinal Foods 779

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Galactina S.A. (Belp, Switzerland) 511

Grain Farmers of Ontario (GFO). See Ontario Soybean Growers
(Canada)

Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian
Pioneer Worldwide, and in India and England 455

Grain Processing Corporation (GPC–Muscatine, Iowa) 314, 388,
457, 525, 561, 809

Ganmodoki. See Tofu, Fried

Granose Foods Ltd. (Newport Pagnell, Buckinghamshire [Bucks.],
England). Founded in 1899 under the name The International
Health Association Ltd. Renamed Granose Foods Ltd. in 1926.
Acquired by Haldane Foods Group in Jan. 1991 417, 420

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional
Asian)–Ganmodoki and Hiryozu
Garden Protein International (GPI), Maker of Gardein Meat
Alternatives (Founded by Yves Potvin, 2005, Vancouver, British
Columbia, Canada) 833, 846, 865, 868

Granules, from whole soybeans. See Whole Soy Flakes
Green Vegetable Soybeans–Horticulture–How to Grow as a Garden
Vegetable or Commercially 582, 733

Gas, intestinal. See Flatulence or Intestinal Gas
Gene banks. See Germplasm Collections and Resources, and Gene
Banks
Genealogy and Family History. See Also: Obituaries, Biographies
760
General Mills, Inc. (Minneapolis, Minneapolis) 21, 37, 40, 41, 45,
47, 49, 54, 69, 74, 76, 77, 82, 86, 103, 105, 130, 147, 152, 156, 159,
205, 214, 263, 265, 307, 361, 394, 407, 418, 439, 453, 491, 500,
505, 530, 809, 860, 886
Genetic Engineering, Transgenics, Recombinant DNA, Transgenic
Plants and Biotechnology / Biotech 779, 790, 795, 807
Genetics, soybean. See Breeding of Soybeans and Classical
Genetics
GeniSoy Products Co. (Fairfield, California). Including MLO and
Mus-L-On 890
Germany. See Europe, Western–Germany

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible
Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 807
Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 697, 743, 779
Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 55, 60, 191, 408, 428, 437, 580, 582, 594, 647, 659, 697,
741, 743, 752, 779, 836, 843
Griffith Laboratories (Chicago and Alsip, Illinois) 21, 105, 129,
130, 165, 174, 243, 244, 245, 264, 314, 329, 399, 428, 496, 531,
727, 809, 838
Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark
Roasted with Dry Heat, Full-Fat) and Grits
Groundnuts. See Peanut, Peanuts
Gunther Products, Inc. (Galesburg, Illinois. Founded by J.K.
Gunter in 1949. Started in 1950. Acquired in April 1995 by Quest
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International, a Unit of Unilever) 21, 54, 531, 809

Group on 23 June 2006) 511

Hain Celestial Group, Inc. (Uniondale, New York). Hain Food
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov.
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods
830, 846, 865, 895

Hexane. See Solvents

Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire,
England). Including Regular Tofu Co., Realeat Foods, Direct Foods,
Haldane Foods, Vegetarian Feasts, Vegetarian Cuisine, Genice,
Unisoy, and Granose Foods Ltd. Acquired by The Hain Celestial
Group in fall 2006 417, 420, 448, 711, 757

Historical–Earliest Commercial Product Seen of a Particular Type
or Made in a Particular Geographic Area 39, 145, 179, 188, 305,
365, 543

Hamanatto Fermented Black Soybeans–from Japan. In Japan called
Hamanatto or (formerly) Hamananatto 60, 147, 191, 437, 836
Hamanatto / Hamananatto. See Hamanatto Fermented Black
Soybeans–from Japan
Harrison, D.W. (M.D.) (1921-2011), and Africa Basic Foods
(Uganda) 32, 306, 487, 591, 592, 649, 756, 912
Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 629, 683

Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods
America Corporation (Los Angeles, California)

Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 8, 36, 76, 86, 89, 95, 105, 117, 120, 147, 149, 165,
167, 192, 218, 243, 289, 302, 407, 408, 492, 600, 652, 684
Historical–Earliest Document Seen on a Particular Geographical
Area–a Nation / Country, U.S. State, Canadian Province, or
Continent 39, 188, 305, 365, 543
Historical–Earliest Document Seen on a Particular Subject 7, 8, 9,
14, 21, 29, 30, 58, 64, 65, 76, 98, 109, 117, 124, 156, 175, 223, 243,
289, 299, 511, 684
Historical–Earliest Document Seen on a Particular Subject 1, 3, 7,
8, 29, 30, 58, 64, 65, 91, 109, 511

Hawaii. See United States–States–Hawaii
Hay, soybean. See Feeds / Forage from Soybean Plants–Hay
Hayes Ashdod Ltd. (renamed Solbar Hatzor Ltd. in April 1987) and
Hayes General Technology (Israel) 511, 724, 725, 727, 755, 756,
838, 839, 841
Health and Dietary / Food Reform Movements, especially from
1830 to the 1930s 420, 438, 487
Health foods distributors and wholesalers. See Balanced Foods, Inc.
(New York City, and New Jersey)

Historically Important Events, Trends, or Publications 41, 54, 59,
257, 371, 567, 606
History–Chronology. See Chronology / Timeline
History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 2, 29, 56, 57, 71, 72, 76, 110, 124, 126,
127, 167, 214, 223, 229, 230, 297, 303, 329, 340, 341, 352, 398,
399, 415, 418, 420, 427, 438, 440, 441, 458, 466, 469, 472, 485,
487, 488, 492, 496, 498, 500, 502, 506, 507, 511, 516, 530, 531,
532, 533, 551, 556, 575, 592, 601, 643, 657, 658, 688, 689, 693,
696, 699, 722, 724, 725, 728, 731, 745, 758, 764, 813, 819, 822,
838, 839, 841, 844, 848, 852, 870, 882, 883, 884, 885, 896, 897

Health Foods–Manufacturers 420
Holland. See Europe, Western–Netherlands
Health Foods Movement and Industry in the United Kingdom/
England 420
Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate
Red Blood Cells) 30, 415, 759, 766, 792
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) 887, 893, 898, 900, 902
Henselwerk GmbH (Magstadt near Stuttgart, Germany) 511

Homemade soy flour. See Soy Flour, Homemade–How to Make at
Home or on a Laboratory or Community Scale, by Hand
Honeymead (Mankato, Minnesota)–Cooperative 809
Honeymead Products Co. (Cedar Rapids, Spencer, and Washington,
Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also
Andreas Family 5
Hong Kong. See Asia, East–Hong Kong
House Foods America Corporation (Garden Grove, California).
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 507,
886, 894, 899

Herbicides. See Weeds–Control and Herbicide Use
Heuschen-Schrouff B.V. (Landgraaf, Netherlands), Including Its
Subsidiary SoFine Foods (The Latter Acquired by Vandemoortele

Huegli Naehrmittel A.G. (Steinach-Arbon, Switzerland), Yamato
Tofuhaus Sojaprodukte GmbH (Tuebingen-Hirschau, Germany),
Horst Heirler (Gauting bei Muenchen, Germany), Soyastern
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Naturkost GmbH / Dorstener Tofu Produktions GmbH (Dorsten,
Germany), and KMK (Kurhessische Molkerei Kassel) 511
Hulls, soybean, uses. See Fiber, Soy
Human Nutrition–Clinical Trials 22, 26, 81, 107, 121, 251, 326,
464, 587
Hunger, Malnutrition, Famine, Food Shortages, and Mortality
Worldwide 22, 45, 49, 299, 421, 472, 484, 600, 652
HVP. See Hydrolyzed Vegetable Protein (Non-Soy), or Soy
Protein–Hydrolyzed (General)
HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or
Semi-Fermented)
Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic
Presses
Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry
and Market Statistics, Trends, and Analyses–By Geographical
Region 725
Hydrogenation. See Margarine, Margarine, Shortening, Trans Fatty
Acids, Vanaspati, also Margarine and Shortening
Hydrogenation–General, Early History, and the Process. Soy is Not
Mentioned 12, 481
Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin
79, 147, 455, 590, 602

Illustrations Published after 1923. See also Photographs 1, 11, 14,
15, 33, 59, 62, 110, 122, 147, 172, 181, 224, 235, 262, 284, 329,
359, 376, 395, 500, 537, 553, 585, 633, 750, 790, 868
Important Documents #1–The Very Most Important 1, 3, 7, 8, 9,
14, 29, 30, 58, 60, 64, 65, 91, 95, 109, 111, 117, 147, 204, 205, 206,
215, 289, 300, 511, 549, 600, 601, 710, 759, 761, 896
Important Documents #2–The Next Most Important 21, 22, 76, 136,
149, 159, 187, 243, 299, 439, 453, 492, 689
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported
INARI, Ltd. See Sycamore Creek Co.
India. See Asia, South–India
Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)
Indian Institute of Science. See Asia, South–India. Work of the
Indian Institute of Science (Bangalore) with Soyabeans in India
Indiana. See United States–States–Indiana
Indonesia. See Asia, Southeast–Indonesia
Indonesian-style fermented soybean paste. See Tauco–IndonesianStyle Fermented Soybean Paste

Hydrolyzed soy protein. See Soy Protein–Hydrolyzed and
Hydrolysates (General)

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap)
Ketchup / Catsup

Hydrolyzed Vegetable Protein (HVP)–Not Made from Soybeans.
See also: Soy Proteins–Hydrolyzed and Hydrolysates (General)
159, 751

Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues)

Ice cream, non-soy, non-dairy. See Soy Ice Cream–Non-Soy NonDairy Relatives

Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt
Preservation Agents, Caulking Compounds, Artificial Leather, and
Other Minor or General Uses, Ink for Printing, Paints, Varnishes,
Enamels, Lacquers, and Other Protective / Decorative Coatings,
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)

Ice cream, soy. See Soy Ice Cream, Soy Ice Cream (Frozen or Dry
Mix)–Imports, Exports, International Trade
Identity Preserved / Preservation 752, 795, 846
IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)

Industrial uses of soy oil as a non-drying oil. See Dust Suppressants
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease
for Carts
Industrial Uses of Soy Oil (General) 147, 744

Illinois. See United States–States–Illinois
Illinois Center for Soy Foods (University of Illinois, UrbanaChampaign). Barbara Klein and Keith Cadwallader, Co-Directors
399, 825
Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 120, 153, 327, 399, 440, 539, 545, 580,
582, 594, 612, 613, 644, 655, 700, 701, 825

Industrial uses of soy proteins. See Fibers (Artificial Wool or
Textiles Made from Spun Soy Protein Fibers, Including Azlon,
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, 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 (including soy flour). See Adhesives
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or Glues for Plywood, Other Woods, Wallpaper, or Building
Materials
Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses
Movement (USA, starting 1987), Successor to the Farm Chemurgic
Movement (1930s to 1950s), Soy Flour, Industrial Uses of–Other,
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil

Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Tropical Agriculture (IITA) (Ibadan, Nigeria), United Nations
(Including UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work
with Soy
International Vegetarian Union (IVU. Founded 1908; and its British
Predecessor the Vegetarian Federal Union, founded 1889), and
Other International Vegetarian Societies, Conferences, Congresses,
and Unions 736
Internet. See Websites or Information on the World Wide Web

Industrial Uses of Soybeans (General Non-Food, Non-Feed) 412
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
124, 572
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.) 407
Industry and Market Analyses and Statistics–Market Studies 200,
206, 442, 507, 623, 684

INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973. Initially (from 1971) named Program
for International Research, Improvement and Development of
Soybeans (PIRIDS) 153, 398, 399, 414, 440, 456, 472, 527, 528,
539, 555, 580, 581, 582, 590, 591, 592, 594, 597, 598, 599, 600,
602, 612, 613, 616, 621, 625, 636, 638, 639, 640, 641, 644, 647,
655, 659, 660, 686, 690, 697, 700, 701, 702, 703, 716, 717, 719,
729, 730, 737, 738, 739, 746, 753, 765, 788, 804, 845, 862, 886,
894, 899
Iodine number. See Soy Oil Constants–Iodine Number
Iowa. See United States–States–Iowa

Infant Foods and Infant Feeding, Soy-based. See Also Infant
Formulas, Soy-based 12, 22, 26, 28, 51, 58, 121, 144, 179, 225,
262, 274, 315, 321, 323, 364, 374, 377, 384, 405, 451, 456, 512,
573, 600, 607, 612, 613, 660, 698, 742
Infant Formula / Formulas, Soy-based, Including Effects on Infant
Health (Alternatives to Milk. Usually Fortified and Regulated.
Since 1963 Usually Made from Soy Protein Isolates) 29, 265, 368,
419, 421, 484, 609, 802, 838
Infants or Recently-Weaned Children Fed (or Not Fed) Soymilk in
China or Chinese Cultures 28

Iowa State University / College (Ames, Iowa), and Univ. of Iowa
(Iowa City) 398, 440, 561, 566, 579, 583, 705
Island Spring, Inc. (Vashon, Washington). Founded by Luke
Lukoskie and Sylvia Nogaki 257, 371, 431, 507, 567
Isoflavones 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

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 606,
656, 769
Insects–Pest Control. See also: Integrated Pest Management 572,
601, 831
Institutional feeding. See Foodservice and Institutional Feeding or
Catering
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 592, 600, 601, 602, 606, 607, 612, 613, 686, 697, 733, 740,
742, 761, 763, 770, 785, 791, 801, 889, 901
International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)
International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean

Itona (Wigan, Lancashire, England). Maker of Soymilk, Soymilk
Products, Soynuts, and Meat Alternatives 448, 511
Ivory Coast. See Africa–Côte d’Ivoire
Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang
/ Toenjang / Doen Jang / Daen Chang (Soybean Miso), and
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang /
Kochu Chang (Red-Pepper and Soybean Paste) 191
Japan. See Asia, East–Japan
Japan–Shokuhin Sogo Kenkyujo. See National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)
Japanese Overseas, Especially Work with Soy or Macrobiotics 300,
507
Jerky, Soy. Including Jerky-Flavored Soy Products. See also: Tofu,
Flavored / Seasoned and Baked, Grilled, Braised or Roasted 461,
585, 605
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Fermented Soy Sauce
Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.
Solomon Johnson (1850-1918) 731

Korean-style fermented soybean paste. See Jang–Korean-Style
Fermented Soybean Paste including Doenjang and Kochujang
Kosher / Kashrus, Pareve / Parve / Parevine–Regulations or Laws.
See also: Kosher Products (Commercial) 755

Julian, Percy (African-American Organic Chemist). See also
Glidden Company 831

Kraft Foods Inc. (Work with Soy). Including Anderson Clayton,
Boca Burger, and Balance Bar 398, 399, 530, 727, 809

Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also
spelled Kan Jang / Gan Jang 819

Land O’Lakes, Inc.. 809

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap,
Kétjap)
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 69, 116
Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co.
Later Kellogg Company (of breakfast cereal fame; Battle Creek,
Michigan) 420, 846
Kesp. See Meat Alternatives–Kesp (Based on Spun Soy Protein
Fibers)

Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans
Latin America–Caribbean–Cuba 764
Latin America–Caribbean–Jamaica 241, 686
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 five dependencies of Guadeloupe, which are French
Overseas Departments in the Lesser Antilles, are also called the
French West Indies, French Antilles, or Antilles françaises 686, 753

Kibun. See Soymilk Companies (Asia)
Latin America–Caribbean or West Indies (General) 650
Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International
Inc., and Kikkoman Shoyu Co.. 300, 398, 578, 710, 809, 845
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) 60

Latin America–Caribbean–Trinidad and Tobago 686, 753
Latin America–Central America–Belize (Named British Honduras
from 1840 to about 1975, Belize before 1840) 276, 598, 686
Latin America–Central America–Costa Rica 213, 223, 276, 346,
347, 364, 365, 377, 463, 465, 467, 472, 482, 485, 486, 492, 514,
516, 520, 548, 549, 552, 564, 658, 830
Latin America–Central America–El Salvador 713, 715, 737
Latin America–Central America (General). Includes Mexico and
Mesoamerica.. 216, 234, 516, 697

King, Paul and Gail. See Soy Daily (The)
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 60, 136, 624

Latin America–Central America–Guatemala 169, 188, 189, 215,
216, 223, 261, 276, 283, 299, 377, 447, 467, 492, 510, 549, 658,
667, 668, 789, 864, 874, 912
Latin America–Central America–Honduras 276, 331, 364, 377

Korea. See Asia, East–Korea
Koreans Overseas, Especially Work with Soy 456, 705, 843
Korean-style fermented soy sauce. See Kanjang–Korean-Style

Latin America–Central America–Mexico 159, 163, 168, 176, 180,
184, 186, 260, 265, 276, 299, 311, 319, 323, 343, 364, 367, 368,
377, 378, 419, 420, 421, 423, 424, 431, 445, 464, 482, 484, 485,
492, 514, 515, 516, 517, 518, 524, 541, 549, 649, 657, 658, 762,
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764, 787, 789, 830, 861, 912

824, 831, 836, 855, 866, 888, 890, 896, 903

Latin America–Central America–Mexico–Soy Ingredients Used in
Mexican-Style Recipes, Food Products, or Dishes Worldwide 98,
146, 177, 178, 179, 319, 423, 783

Lecithin, Soy–Industrial Uses 477, 824

Latin America–Central America–Nicaragua 276, 762

Legume, Inc. (Fairfield, New Jersey) 688

Latin America–Central America–Panama 276, 283

Lever Brothers Co. See Unilever Corp.

Latin America (General) 159, 216, 299, 347, 355, 421, 438, 492

Leviton, Richard. See Soyfoods Association of North America
(SANA)

Latin America–South America–Argentina (Argentine Republic)
159, 420, 535, 792
Latin America–South America–Bolivia 179, 215, 272, 274, 276,
283, 299, 315, 321, 322, 333, 364, 377, 421, 482, 492, 549, 658
Latin America–South America–Brazil, Federative Republic of 45,
49, 86, 159, 170, 238, 239, 240, 276, 299, 420, 421, 472, 492, 555,
633, 728, 737, 749, 762, 764, 789, 792, 839, 844
Latin America–South America–Chile (Including Easter Island) 159,
190, 258, 276, 299, 421, 492, 752
Latin America–South America–Colombia 159, 177, 178, 198, 217,
299, 421, 492, 658, 789
Latin America–South America–Ecuador (Including the Galapagos
Islands. Formerly also called Equator, the English translation of the
Spanish “Ecuador”) 112, 150, 159, 224, 241, 275, 276, 299, 334,
421, 431, 471, 482, 492, 500, 549

Lectins. See Hemagglutinins (Lectins or Soyin)

Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenfield,
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985.
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000.
Acquired by Maple Leaf Foods (Ontario, Canada) on 10 March
2017 371, 830, 864
Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus
lunatus. Also called Butter Bean 580
Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 590, 759
Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid
Content of Soybeans and Soybean Products 580, 590, 616, 617
Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 792
Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed
Plant (Linum usitatissimum L.) 296, 590, 779

Latin America–South America (General) 176, 234
Latin America–South America–Guyana (British Guiana before
1966) 49, 299, 335, 364, 374, 377, 421, 482, 492, 520, 549, 559

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant),
or Soybean Products (Including Soy Oil), and Lipids in the Human
Diet 335, 792

Latin America–South America–Paraguay 159, 276, 492, 792
Latin America–South America–Peru 159, 492, 619, 789
Latin America–South America–Uruguay, Oriental Republic of 159
Latin America–South America–Venezuela 421, 492, 657, 658, 716,
789, 844

Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and
Linolenate
Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin)
on Blood Lipids (Especially Cholesterol) 147, 566, 590, 616, 617
Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation

Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)
Lauhoff Grain Co. (Danville, Illinois). Affiliate of Bunge Corp.
since June 1979 130, 371, 399, 453, 809

Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Llama Toucan & Crow. See Stow Mills, Inc.

Leaf Proteins and Leaf Protein Concentrate (LPC) As Alternative
Protein Sources 156, 214, 241
Lecithin companies. See Lucas Meyer GmbH (Hamburg, Germany),
Ross & Rowe (Yelkin Lecithin, New York City)
Lecithin, Soy 71, 88, 135, 136, 147, 157, 219, 248, 290, 296, 403,
428, 477, 481, 533, 658, 669, 697, 731, 758, 759, 779, 804, 808,

Loma Linda Foods (Riverside, California). Named La Loma Foods
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in
Jan. 1990 29, 260, 398, 417, 420, 439, 453, 809
Loma Linda University (Loma Linda, California). Including Loma
Linda Hospital (Formerly named Loma Linda Sanitarium and
College of Medical Evangelists) 736
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and Trade–Industry and Market Statistics,
Los Angeles–City and County–Work with Soyfoods, Natural /
Health Foods, and / or Vegetarianism 329, 398, 453, 461, 500, 605

Market studies. See Industry and Market Analyses

Low cost extrusion cookers. See Extruders and Extrusion Cooking:
Low Cost Extrusion Cookers (LECs)

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing
of

Low-cost extrusion cookers. See Extruders and Extrusion Cooking,
Extruders and Extrusion Cooking, Low Cost

Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
526, 555, 588, 623, 627, 660

Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 760
Lucas Meyer GmbH (Hamburg, Germany). Founded 1973.
Acquired Oct. 2000 by Degussa AG of Germany. Acquired in 2006
by Cargill 511, 804

Marketing–Soyfoods and Soy Products 77, 187, 204, 431, 495, 542,
584
Marusan-Ai. See Soymilk Companies (Asia)
Massachusetts. See United States–States–Massachusetts

Lukoskie, Luke. See Island Spring, Inc. (Vashon, Washington)
Mauritius. See Africa–Mauritius (Ile Maurice)
Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus
albus, L. angustifolius, L. luteus, L. mutabilis) 839
Lysinoalanine (LAL)–An Unusual, Toxic Amino Acid Created by
Severe Alkali Processing of Food Proteins (As in Spun Protein
Fibers) 759
Machinery, farm. See Combines
Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi,
Herman and Cornellia Aihara 54, 371, 431, 762

McCay, Clive M. and Jeanette (Cornell Univ.) 689
Meal or cake, soybean. See Soybean Meal
Meals for Millions Foundation (Los Angeles, California), MultiPurpose Food (MPF), and Freedom from Hunger 22, 58, 112, 150,
224, 231, 234, 241, 275, 276, 334, 339, 345, 352, 355, 398, 487,
490, 491, 492, 500, 505, 523, 532, 549, 632, 649, 689, 809
Meals, vegetarian or vegan, served at institutions. See
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions

Maize. See Corn / Maize
Malnutrition, hunger, famine, and food shortages. See Hunger,
Malnutrition, Famine, Food Shortages, and Mortality
Malnutrition Matters (Ottawa, Ontario, Canada). Non-Profit
Organization. Founded in 2000 by Frank Daller and Brian Herrigan
830, 864, 874, 876
Manchuria. See Asia, East–Manchuria

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 48, 116, 187, 324, 461, 585, 605, 865, 868
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) 53,
59, 76, 82, 86, 109, 156, 159, 165, 192, 194, 209, 268, 327, 425,
457, 554, 601, 603, 658, 693, 694, 707

Map / Maps 289, 329, 398
Maple Leaf Foods. See CanAmera Foods (Hamilton, Ontario,
Canada)
Maple Leaf Monarch or Maple Leaf Mills. See ADM AgriIndustries Ltd. (Windsor, Ontario, Canada)
Margarine 120, 153, 296, 399, 725, 824

Meat Alternatives–General and Other Meatless Meatlike Products.
See Also Meat Extenders 43, 59, 74, 116, 159, 171, 172, 173, 181,
187, 209, 214, 256, 265, 269, 288, 291, 316, 415, 425, 427, 437,
441, 858, 908
Meat Alternatives–Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 755

Margarine Made with Soy 147, 170, 477, 779
Margarine Made without Soy Oil 481

Meat Alternatives–Kesp (Based on Spun Soy Protein Fibers). See
Also Meat Extenders 307, 704

Market statistics. See the specific product concerned, e.g. Tofu
Industry and Market Statistics

Meat alternatives makers. See Garden Protein International (GPI),
Tivall (Tivol)

Market statistics on soybean production. See Soybean Production

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and
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Other Pork-related Products. See also Meatless Sausages 21, 37, 40,
41, 47, 54, 70, 77, 103, 116, 130, 152, 173, 181, 256, 407, 439, 530,
585, 833
Meat Alternatives–Meatless Burgers and Patties. See Also Meat
Extenders 203, 257, 371, 567, 606, 755
Meat Alternatives–Meatless Chicken, Goose, Duck, and Related
Poultry Products. See also Meatless Turkey 21, 47, 70, 256, 834,
846, 865, 868
Meat Alternatives–Meatless Fish, Shellfish, and Other Seafood-like
Products 21, 256
Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.).
See Also Meat Extenders 21, 70, 371, 606, 755
Meat Alternatives–Quorn (Based on Mycoprotein). See Also Meat
Extenders 704
Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki and
Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 710
Meat Products Extended with Soy Protein, or Meat Extenders
(Marketed as Such) 19, 42, 47, 70, 87, 98, 104, 107, 113, 134, 139,
140, 146, 159, 161, 165, 166, 170, 177, 185, 248, 297, 314, 329,
375, 425, 427, 439, 457, 486, 496, 499, 510, 525, 554, 572, 658,
672, 693, 698, 725, 727, 737, 764, 783, 825
Media, Popular Articles on Soyfoods in the USA, Canada, or
Related to North Americans in Asia 47, 339, 442

Including Fungi [Mycoproteins such as Quorn], Yeast, and Bacteria)
76, 156, 704
Microbiological Problems (Food Spoilage, Sanitation, and
Contamination). See also: Nutrition–Toxins and Toxicity in Foods
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents
124
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
MicroSoy Corporation (Jefferson, Iowa; Osaka, Japan). Formerly
Nichii Co. and MYCAL Corp.. 845, 886, 894, 899
Middle America. See Latin America–Central America; and Latin
America–Caribbean or West Indies, Latin America, Central
America, and Latin America, Caribbean or West Indies
Miles Laboratories. See Worthington Foods, Inc. (Worthington,
Ohio)
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, Sunflower Seeds, Walnuts, etc. See also: Almond
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk
395, 414, 501, 549, 584, 779, 895

Medical aspects of soybeans. See Diabetes and Diabetic Diets
Milk, rice. See Rice Milk (Non-Dairy)
Membrane Technology Processes–Microfiltration (MF),
Ultrafiltration (UF, including Diafiltration), Reverse Osmosis
(RO–also known as hyperfiltration, HF), Electrodialysis (ED), and
Nanofiltration (NF) 117, 578, 758

Milk, soy. See Soymilk
Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 276, 398, 438

Mesoamerica. See Latin America–Central America
Minerals (General) 514
Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters,
Inc., Port Townsend, Washington state; moved to Pittsfield,
Massachusetts in early 2016). Mark is one of the world’s leading
experts on soy nutrition 830, 856
Mexican-style recipes, soyfoods used in. See Latin America, Central
America–Mexico

Minnesota. See United States–States–Minnesota
Miso companies (USA). See American Miso Co. (Rutherfordton,
North Carolina), South River Miso Co. (Conway, Massachusetts)
Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented
Soybean Paste

Mexico. See Latin America, Central America–Mexico
Mexico and Central America, soyfoods movement in. See Soyfoods
Movement in Mexico and Central America
Michigan. See United States–States–Michigan
Microalgae. See Single Cell Proteins (Non-Photosynthetic)
Microbial Proteins (Non-Photosynthetic Single-Cell Proteins,

Miso Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 442, 443, 507, 684
Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 22, 29, 38, 54, 55,
60, 63, 72, 136, 147, 191, 257, 297, 371, 408, 437, 440, 442, 443,
448, 481, 507, 572, 606, 624, 684, 719, 741, 779, 792, 808, 836,
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843, 880, 887, 892

809, 838, 842

Miso Soup–Mainly Japanese 567

National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken,
Japan) 38, 63, 476, 621, 671, 707, 767

Miso, soybean–Korean-style. See Jang–Korean-Style Fermented
Soybean Paste including Doenjang and Kochujang
Missouri. See United States–States–Missouri
Mitoku–Natural Foods Exporter and Distributor (Tokyo, Japan) 54,
567
Mizono family. See Azumaya, Inc. (San Francisco, California)

National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 71, 147, 418, 896, 897
National Soybean Research Laboratory (NSRL, University of
Illinois, Urbana, Illinois) 862, 899

Molasses, soy. See Soy Molasses or Soy Solubles
Natto–Etymology of This Term and Its Cognates / Relatives in
Various Languages 600

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 45,
49, 110, 506, 804, 808, 899
Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance,
California, and Tokyo, Japan) 257, 431, 567
Morphology, soybean. See Soybean–Morphology, Structure,
Anatomy
Morse, William Joseph (1884-1959, USDA Soybean Expert) 72,
399
MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid)
297
Mull-Soy. See Borden Inc.
Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 436
Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka,
Japan) 54, 567
Mycoprotein used in meal alternatives. See Meat Alternatives–
Quorn (Based on Mycoprotein)
Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of
Vitasoy Since Aug. 1990 507, 567, 864
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 9, 13, 14, 15, 17, 21, 24, 27,
35, 36, 52, 54, 55, 72, 78, 79, 81, 84, 94, 96, 101, 108, 117, 124,
125, 127, 133, 147, 149, 154, 176, 201, 204, 205, 206, 214, 223,
241, 280, 304, 313, 415, 418, 421, 431, 440, 531, 594, 689, 727,

Natto from Nepal. See Kinema
Natto from Thailand. See Thua-nao
Natto, Hamana. See Hamanatto Fermented Black Soybeans–from
Japan
Natto Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 684
Natto–Soybean Dawadawa (From West Africa). Also called Dawadawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala /
Soumbara / Sumbala, or Tonou 60, 600, 612, 613
Natto (Whole Soybeans Fermented with Bacillus natto) 22, 29, 55,
60, 136, 147, 191, 408, 437, 443, 600, 612, 613, 684, 752, 779, 836
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 398,
453, 695
Natural Foods Distributors and Master Distributors (USA). See
Eden Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969,
Erewhon (Boston, Massachusetts), Erewhon–Los Angeles / West,
Essene Traditional Foods (Philadelphia, Pennsylvania), Stow Mills,
Inc. (Brattleboro, Vermont) Lama Trading Co., United Natural
Foods, Inc. (UNFI), Wessanen, Westbrae Natural Foods, Inc.
(Berkeley, California)
Natural Foods Exporter and Distributor (Japan). See Mitoku
(Tokyo, Japan)
Natural Foods Exporters and Distributors (Japan). See Muso
Shokuhin (Osaka, Japan)
Natural Foods Movement and Industry in the United States (Started
in the Mid-1950s) 54, 257, 371, 567, 606
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Near East. See Asia, Middle East

Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made
from Nuts

Nestlé (Nestle–The World’s Biggest Food Group) 156, 166, 511,
602, 612, 613, 704, 761
Netherlands. See Europe, Western–Netherlands
New England Soy Dairy. See Tomsun Foods, Inc.
New Uses Movement (USA, starting 1986)–Industrial Uses of
Soybeans. Successor to the Farm Chemurgic Movement (1930s
to 1950s). And Value-Added Industrial Applications. See also:
Research & Development Centers–USDA-ARS National Center for
Agricultural Utilization Research (Peoria, Illinois) 606, 760, 837,
849
New York. See United States–States–New York
New York State Agric. Experiment Station (Geneva, NY). See
Cornell University (Ithaca, New York)

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,
Flatulence or Intestinal Gas, Functional Foods or Nutraceuticals,
Human Nutrition–Clinical Trials, Lipid and Fatty Acid Composition
of Soy, Lipids–Effects on Blood Lipids, Lysinoalanine (LAL)–An
Unusual Toxic Amino Acid, Microbiological Problems (Food
Spoilage, Sanitation, and Contamination), Minerals (General),
Protein Quality, and Supplementation, Protein Resources and
Shortages, and the “World Protein Crisis / Gap / Problem” of 19501979, Toxins and Toxicity in Foods and Feeds, Toxins and Toxicity
in Foods and Feeds–Microorganisms, Especially Bacteria that
Cause Food Poisoning, Vitamin E (Tocopherol), Vitamins (General)
Nutrition bars. See Bars–Energy Bars or Nutrition Bars Made with
Soy

New Zealand. See Oceania–New Zealand
Nutrition–Biologically active phytochemicals. See Antioxidants,
Phytic Acid, Phytates, and Phytin, Saponins, Trypsin / Protease /
Proteinase Growth Inhibitors

Nichii Company. See Whole Dry Soybean Flakes
Nigeria. See Africa–Nigeria
Nisshin Oil Mills, Ltd. (Tokyo, Japan) 86, 439
Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 466, 469, 601, 683, 889
Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
Nodulation by Rhizobium Bacteria

Nutrition–Biologically Active Phytochemicals–Allergens, Allergy
/ Allergies, and Allergic Reactions Caused (or Remedied) by
Soybeans, Soyfoods, Peanuts, or Animal Milks 72, 755, 759, 838,
854, 888
Nutrition–Biologically active substances. See Antinutritional
Factors (General), Antivitamin Activity and Antivitamins,
Goitrogens and Thyroid Function, Hemagglutinins (Lectins or
Soyin)

Non-Dairy milks. See Rice Milk, Almond Milk, Coconut Milk,
Sesame Milk, etc

Nutrition–Carbohydrates. See Oligosaccharides

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and
Creams Made from Nuts, Grains, Seeds, or Legumes

Nutrition Education (Or Lack Thereof in Medical Schools), Food
Groups, and Food Pyramids 224

Non-dairy products (so-called) made from casein or caseinates. See
Casein or Caseinates–Problems in So-Called Non-Dairy Products

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 511

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

Nutrition (General) 14, 78, 79, 108, 109, 130, 133, 175, 217, 218,
222, 234, 236, 246, 293, 300, 308, 313, 319, 338, 347, 373, 377,
387, 390, 397, 416, 423, 424, 426, 473, 486, 489, 549, 568, 602,
614, 658, 736, 759, 770, 834, 835, 837

North Carolina. See United States–States–North Carolina

Nutrition–Lipids. See Linolenic Acid and Linolenate

Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)

Nutrition–Medical Aspects. See Diabetes and Diabetic Diets
Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content

Northern Soy, Inc. (Rochester, New York) 507
No-till farming. See Soybean Cultural Practices–No Till Farming

Nutrition–Protein–Early and basic research. See Protein–Early and
Basic Research
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Nuts made from roasted soybeans. See Soynuts
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) 76, 159, 381, 383, 417, 420, 438,
492, 861
Oceania (General, Also Called Australasia, or Australia and Islands
of the Pacific / Pacific Islands) 792
Oceania–New Zealand–Including Stewart Island, Chatham Islands,
Snares Islands, Bounty Islands, and Tokelau (formerly Union
Islands) 159, 438

Soybean Growers Association, Nov. 1946 to 1949. Ontario SoyaBean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into
Grain Farmers of Ontario 2010 Jan 1 656, 684, 745, 750, 778, 804
Organic Soybean Production (Commercial). See also: Soybean
Production: Organically Grown Soybeans or Soybean Products in
Commercial Food Products 684
Organically Grown Soybeans or Organic Soybean Products in
Commercial Food Products 642, 662, 692, 723, 747, 753, 826
Organoleptic evaluation. See Taste Panel, Taste Test Results, or
Sensory / Organoleptic Evaluation

Off flavors. See Flavor Taste Problems

Pacific Islands. See Oceania

Ohio. See United States–States–Ohio

Packaging Equipment 110

Ohio Miso Co. (Founded in 1979 by Thom Leonard and Richard
Kluding). See South River Miso Co. (Conway, Massachusetts)

Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil
792, 831

Oil, soy. See Soy Oil

Pakistan. See Asia, South–Pakistan

Oil, soy, constants. See Soy Oil Constants
Oil, soy–industrial uses. See Industrial Uses of Soy Oil

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 124, 731, 769

Oil, soy–industrial uses of. See Industrial Uses of Soy Oil

Patents 1, 11, 33, 50, 59, 62, 83, 122, 157, 174, 207, 209, 235, 361

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil

Patents–References to a Patent in Non-Patent Documents 19, 21,
69, 85, 101, 117, 134, 172, 241, 243, 288, 407, 415, 439, 488, 530,
633, 635, 643, 687, 689, 704, 711, 728, 755, 764, 783, 800

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 Artificial / Synthetic Rubber (Factice)
Oil, soy–industrial uses of, as a hydrogenated oil. See Candles,
Crayons, and Soybean Wax
Oil, soy–industrial uses of, as a non-drying oil. See Diesel Fuel,
SoyDiesel, Biodiesel or Artificial Petroleum, Dust Suppressants and
Dust Control, Lubricants, Lubricating Agents, and Axle Grease for
Carts, Release or Curing Agents for Concrete or Asphalt, Industrial
Solvents, Hydraulic Fluids, and Other Minor or General Uses,
Soaps or Detergents
Okara. See Fiber–Okara or Soy Pulp
Oligosaccharides (The Complex Sugars Raffinose, Stachyose, and
Verbascose) 205, 279, 440, 602, 605, 779, 836, 838
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

Patties, meatless. See Meat Alternatives (Traditional Asian), Meat
Alternatives–Meatless Burgers and Patties
Peanut Butter 47, 116, 429, 430, 561, 678
Peanut Butter–Seventh-day Adventist Writings or Products
(Especially Early) Related to Peanut Butter 116
Peanut Flour (Usually Defatted) 256, 425
Peanut / Peanuts (Arachis hypogaea or A. hypogœa)–Also Called
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 1, 12, 47, 58, 116, 170, 173, 225, 301,
306, 321, 326, 429, 430, 439, 489, 505, 561, 661, 678, 705, 779,
780, 887, 893, 898, 900, 902
Pectins–Carbohydrates–Water-Soluble Dietary Fiber 405
Pellets Made from Soybean Meal or Cake. Also Called Soybean
Pellets 3, 5, 7, 8, 11, 15, 277, 415, 452, 604, 699, 725, 829, 844,
883

Ontario. See Canadian Provinces and Territories–Ontario

Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals

Ontario Soybean Growers (Canada: Name Changes–Ontario

Pesticides–their Use and Safety (General) 567
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Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed
Soy

Population Growth (Human) and Related Problems (Including
Poverty) Worldwide 17
Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham,
Chorizo and Other Pork-related Products

Phaseolus limensis or P. lunatus. See Lima Bean
Philippines. See Asia, Southeast–Philippines

Potvin, Yves. See Garden Protein International (GPI) and Yves Fine
Foods

Photographs, Not About Soy, Published after 1923. See also
Illustrations 6
Photographs Published after 1923. See also Illustrations 4, 5, 7, 8,
17, 21, 27, 34, 37, 40, 44, 45, 46, 49, 64, 65, 67, 71, 72, 73, 75, 77,
79, 98, 103, 104, 105, 106, 110, 112, 120, 123, 133, 142, 146, 147,
150, 166, 171, 172, 173, 175, 181, 183, 187, 199, 202, 204, 208,
214, 215, 224, 233, 237, 256, 269, 275, 289, 291, 296, 298, 316,
317, 335, 341, 345, 346, 357, 359, 360, 363, 368, 376, 381, 398,
400, 404, 406, 428, 435, 450, 462, 477, 484, 512, 514, 515, 516,
517, 518, 524, 544, 549, 550, 556, 609, 615, 626, 627, 642, 655,
656, 659, 662, 669, 670, 671, 673, 675, 677, 690, 729, 738, 760,
772, 773, 778, 791, 795, 798, 799, 806, 825, 830, 836, 846, 857,
866, 868, 874, 882, 883, 887, 893, 898, 900, 902, 903
Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate, and
Phytin 124, 758, 759, 785
Phytoestrogens (Estrogens in Plants, Especially in Soybeans and
Soyfoods), Including Isoflavones (Including Genistein, Daidzein,
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and
Coumestans 759, 797, 808, 836, 838, 839, 841, 879

Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks
Poultry, meatless. See Meat Alternatives–- Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey
Poverty, world. See Population Growth (Human) and Related
Problems (Including Poverty)
Price of Soybeans, Soybean Seeds, and Soybean Products–Except
Sauces (Which See) 589, 887, 893, 898, 900, 902
Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 533, 731
Production of soybeans. See Soybean Production
Products, soy, commercial (mostly foods). See Commercial Soy
Products–New Products

Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to
Make Pork 8, 306, 670, 683

ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya
Corporation (Heuvelton, New York. No longer in Business),
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Pacific
ProSoya Foods, International ProSoya Corp. (IPC–British
Columbia) 743, 804, 874, 881, 886, 894, 899

Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota)
74, 488

Protease inhibitors. See Trypsin / Protease
Proteinase Growth Inhibitors

Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 906

Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Pesticides (General)

Plant Protection from Diseases, Pests and Other Types of Injury
(General) 455

Protection of soybeans from diseases. See Diseases of soybeans

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable
Eating Utensils and Tableware–From Spoons to Plates, and
Packaging Materials)–Industrial Uses of Soy Proteins 1, 2, 126,
407, 488, 744, 769

Protein–Early and Basic Research 12, 16, 29, 251, 299, 303, 340,
421, 445

Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada)
410, 623, 627, 685

Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 18,
23, 31, 56, 82, 86, 87, 107, 240, 258, 283, 290, 313, 345, 405, 408,
489, 510, 536, 549, 602, 655, 710, 759, 768, 819, 837

Plenty International (Summertown, Tennessee). Starting 1981. Also
called Plenty USA 1983-1997 762, 912
PMS Foods, Inc. See Far-Mar-Co., Inc.

Protein products, soy. See Soy Protein Products

Protein Resources and Shortages, and the “World Protein Crisis /
Gap / Problem” of 1950-1979 17, 587, 636

Policies and Programs, Government, Effecting Soybean Production,
Marketing, Prices, Price Support Programs, Subsidies, Support
Prices, or Trade 588, 589, 601, 623, 696

Protein sources, alternative, from plants. See Amaranth,
Leaf Proteins, Lupins or Lupin, Microbial Proteins (NonPhotosynthetic), Peanut & Peanut Butter, Peanuts & Peanut Butter,
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Quinoa, Single Cell Proteins (Non-Photosynthetic), Sunflower
Seeds, Wheat Gluten & Seitan
Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality
Public Law 480 (Food for Peace Program. Formally–Agricultural
Trade Development and Assistance Act of 1954) 54, 56, 217, 229,
230, 234, 289, 377, 421, 486, 492, 508, 575, 587, 594, 657, 689,
875, 897
Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually
made from Soymilk or Tofu)
Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Republic of China (ROC). See Asia, East–Taiwan
Research & Development Centers. See (EMBRAPA) (Brazil),
Cornell University (Ithaca, New York), and New York State Agric.
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois).
Soyfoods, Iowa State University / College (Ames, Iowa), and Univ.
of Iowa (Iowa City), National Center for Agricultural Utilization
Research (NCAUR) (USDA-ARS) (Peoria, Illinois), National Food
Research Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S.
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
Founded April 1936)
Research on Soybeans 601
Restaurants or delis, soyfoods. See Soyfoods Movement–Soyfoods
Restaurants
Reverse osmosis. See Membrane Technology Processes

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 662
Quong Hop & Co. (San Francisco, California) 371, 507

Reviews of the literature. See Bibliographies and / or Reviews of
the Literature

Quorn. See Meat Alternatives–Quorn (Based on Mycoprotein)

Rhizobium bacteria. See Soybean Production–Nitrogen Fixation

Québec. See Canadian Provinces and Territories–Québec

Rice koji. See Koji

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 4, 21, 40, 45, 47, 49,
59, 62, 69, 74, 86, 117, 130, 132, 134, 159, 207, 297, 300, 307, 399,
407, 428, 439, 441, 445, 488, 504, 511, 530, 531, 567, 602, 635,
643, 666, 728, 731, 736, 778, 789, 809, 829

Rice Milk (Non-Dairy / Nondairy) 549
Rice-Based Foods–Rice Cakes (Round Western-Style Cakes of
Puffed Rice, About 4 Inches in Diameter and ½ Inch Thick) 688
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
804

Rapeseed Meal 779
Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat,
Full-Fat) and Grits 29, 60, 127, 191, 311, 313, 487, 492, 532, 612,
613, 660, 705, 713, 801, 843, 912

Rapeseed Oil 590
Rapeseed or the rape plant. See Canola

Roberts, F.G. See Soy Products of Australia Pty. Ltd.
Rapeseed, the Rape Plant (Brassica napus), or Colza. See also
Canola 58, 156, 214, 759, 887, 893, 898, 900, 902
Recipes. See Cookery
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)

Rodale Press (Emmaus, Pennsylvania) 257, 371
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 398, 431
Ross & Rowe (Yelkin Lecithin, New York City) 296, 428, 888

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 210,
314, 430, 446, 658
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 799

Royal Wessanen, NV. See Wessanen (Royal) NV
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 2
Ruchi Soya Industries Ltd. (RSIL; Indore, Madhya Pradesh, and
Mumbai, India) 458, 761, 912
Russian Federation (Russia). See Europe, Eastern–Russian
Federation
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Rust, soybean. See Rust, Soybean
Sandoz AG (Basel, Switzerland). Merged with Ciba-Geigy in
March 1996 to Become Novartis 29, 69
Sanitarium Health Food Company (Wahroonga, NSW, Australia). In
2002 they acquired SoyaWorld of British Columbia, Canada.. 417,
420, 453, 736
Sanitation and spoilage of food. See Microbiological Problems
(Food Spoilage, Sanitation, and Contamination)
Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming)
606, 710, 759, 766, 839

Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory /
Organoleptic Evaluation
Sesame Butter, Tahini / Tahina / Tahin, Sesame Halva / Halwa, or
Sesame Paste 631
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 58, 265, 345
Sesamum indicum. See Sesame Seed

Sausages, meatless. See Meat Alternatives–Meatless Sausages
School Lunch Program 59, 105, 134, 139, 148, 156, 244, 271, 282,
727
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 83,
448
Seafood, meatless. See Meat Alternatives–Meatless Fish, Shellfish,
and Other Seafood-like Products

Seventh-day Adventist work with vegetarianism. See
Vegetarianism–Seventh-day Adventist Work with
Seventh-day Adventist writings or products (especially early)
related to peanut butter. See Peanut Butter–Seventh-day Adventist
Writings or Products
Seventh-day Adventists. See Harrison, D.W. (M.D.), and Africa
Basic Foods (Uganda), Kellogg, John Harvey (M.D.) (1852-1943),
Sanitas Nut Food Co. and Battle Creek Food Co., Kellogg, Will
Keith,... Kellogg Co., Loma Linda Foods (Riverside, California),
Loma Linda University (Loma Linda, California), Miller, Harry
W. (M.D.) (1879-1977), White, Ellen G (1827-1915), Worthington
Foods, Inc. (Worthington, Ohio)
Seventh-day Adventists–Influence Today of Seventh-day Adventist
Affiliated Organizations in the Fields of Vegetarianism, Health, and
Soyfoods (Not Including Original Medical Research on Adventists)
417, 420

Seaweeds, edible. See Sea Vegetables
Second Generation Soyfood Products 461
Seed Cleaning–Especially for Food or Seed Planting Uses 790, 795
Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Specific Varieties. See also: Soybean Seeds of Different
Colors 351
Seed companies, soybean. See Asgrow (Des Moines, Iowa), DuPont
(E.I. Du Pont de Nemours & Co., Inc.) (Wilmington, Delaware),
Monsanto Co. (St. Louis, Missouri), Pioneer Hi-Bred International,
Inc. (Des Moines, Iowa)
Seed companies–Thompson. See Thompson (W.G.) & Sons
Limited, Blenheim, Ontario, Canada
Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 589
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Significance of Seed Weight 351
Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding

Seventh-day Adventists–Overseas Companies Making Soyfoods
(Europe). See DE-VAU-GE Gesundkostwerk GmbH (Lueneburg,
Germany), Granose Foods Ltd. (Bucks., England)
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Europe, Asia, and Latin America). Other, Including Alimentos
Colpac, Nutana, Saniku / San-iku Foods, Spicer Memorial College,
Superbom 260, 417, 420, 438, 439
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Oceania). See Sanitarium Health Food Company (Wahroonga,
Australia)
Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc.–
Etymology of These Terms and Their Cognates / Relatives in
Various Languages 120
Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc.
Usually non-dairy 120
Shortening (Usually Hydrogenated) 147, 170, 296, 779, 824
Shoyu. See Soy Sauce

Seitan. See Wheat Gluten Made into Seitan
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Shurtleff, William. See Soyinfo Center (Lafayette, California)
Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage

and Trichloroethylene Solvents 5, 55, 59, 127, 154, 214, 455, 458,
529, 580, 581, 601, 611, 633, 640, 675, 683, 703, 719, 728, 780,
839
Soup, miso. See Miso Soup

Single cell proteins. See Microbial Proteins (Non-Photosynthetic)
Single Cell Proteins (Photosynthetic, Including Algae / Microalgae
Such as Spirulina, Chlorella, and Scenedesmus) 214

Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 192,
835
South Africa. See Africa–South Africa

Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound

South America. See Latin America–South America

Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing

South America, soyfoods movement in. See Soyfoods Movement in
South America

Smoked tofu. See Tofu, Smoked

South Asia / Indian Subcontinent–Soybean Crushing–Soy Oil and
Meal Production and Consumption–Statistics, Trends, and Analyses
601

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying
Oil–Soap, Detergent 824
Societe Soy (Saint-Chamond, France). See Soyfoods Companies
(Europe)–Nutrition et Soja

South River Miso Co. (Conway, Massachusetts). Including Ohio
Miso Co.. 864
Soy Cheese–Etymology of This Term and Its Cognates / Relatives
in Various Languages 192

Sojadoc (Clermond-Ferrand, France) 511
Solae Co. (The) (St. Louis, Missouri. Joint Venture Between
DuPont and Bunge Ltd., Merging PTI and Central Soya’s Specialty
Process Division (formerly Chemurgy Div.)) 830, 839, 845, 859,
865, 886, 891, 894
Solbar Hatzor Ltd. (Israel). See Hayes Ashdod Ltd. (renamed Solbar
Hatzor Ltd. in April 1987) and Hayes General Technology (Israel)
Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa).
Including Edible Soy Products, makers of Pro-Nuts, founded
in 1970. Acquired by Specialty Food Ingredients Europe BV in
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name
Changed to Nutriant (Jan. 2002 to 2006) 398, 511, 567

Soy Cheese–Fermented, Western Style, That Melts. May Contain
Casein (Cow’s Milk Protein) 110, 776
Soy Cheese–Non-Fermented, Western Style, That Melts. Typically
Made with Tofu or Isolated Soy Proteins. Usually Contains Casein
(A Protein from Cow’s Milk) 192
Soy Cheese or Cheese Alternatives–General, Western Style, That
Melts. Often Contains Casein (Cow’s Milk Protein) 60, 428, 606,
727, 741, 835
Soy Cheesecake or Cream Pie, Usually Made with Tofu 257, 371,
431, 567

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 437, 838

Solvents. See Soybean Crushing–Solvents

Soy cotyledon fiber / polysaccharides (from making soy protein
isolates). See Fiber

Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or
Washing / Purification of Soy Products (Protein, Lecithin, Saponins,
etc.) 304, 727
Solvents–Hexane–Used Mainly for Soy Oil Extraction 71, 147,
191, 304, 309, 723, 747, 798, 815, 826, 827, 828

Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 127, 764
Soy Daily (The)–Online E-zine published by Paul & Gail King
(Nov. 2000 -) 830
Soy fiber. See Fiber

Solvents, industrial. See Release or Curing Agents for Concrete or
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or
General Uses
Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 71
Solvents Used for Extraction of the Oil from Soybeans (General,
Type of Solvent, Unspecified, or Other). See also Ethanol, Hexane,

Soy flour companies (Europe). See Spillers Premier Products Ltd.
(Puckeridge, Ware, Hertfordshire, England)
Soy flour companies (Oceania). See Soy Products of Australia Pty.
Ltd
Soy Flour, Defatted or Partially Defatted, Used as an Ingredient in

© Copyright Soyinfo Center 2020

EXTRUSION COOKING (1938-2020) 400
Second Generation Commercial Products Such as Baked Goods,
Pasta, etc.. 374, 820, 821, 832, 896, 897

Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM
Pro-zyme Flakes and Soybean Brew Flakes 127, 896, 897

260, 262, 265, 274, 289, 298, 299, 305, 308, 311, 315, 317, 321,
322, 333, 335, 336, 338, 346, 359, 364, 365, 368, 370, 373, 374,
377, 387, 390, 395, 396, 397, 400, 401, 404, 405, 406, 414, 415,
416, 419, 421, 423, 426, 445, 447, 456, 460, 463, 464, 466, 471,
472, 473, 474, 482, 484, 490, 491, 492, 495, 502, 508, 509, 512,
513, 514, 519, 526, 528, 532, 534, 535, 542, 548, 549, 550, 559,
561, 563, 564, 571, 573, 575, 579, 580, 587, 589, 597, 599, 602,
607, 609, 612, 613, 618, 619, 623, 630, 637, 645, 647, 648, 652,
655, 672, 685, 686, 689, 691, 693, 698, 703, 709, 712, 713, 715,
729, 756, 871, 896, 897, 912

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of These
Terms and Their Cognates / Relatives in Various Languages 492

Soy Flour Production–How to Make Soy Flour on a Commercial
Scale 896, 897

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 5, 9,
12, 13, 14, 16, 21, 22, 24, 29, 32, 33, 54, 55, 57, 58, 60, 71, 76, 79,
87, 88, 92, 97, 103, 104, 108, 110, 111, 114, 118, 124, 125, 127,
130, 133, 136, 138, 139, 144, 147, 149, 154, 159, 167, 169, 170,
180, 182, 188, 196, 197, 200, 201, 204, 205, 206, 213, 215, 216,
217, 218, 219, 220, 221, 222, 223, 225, 226, 228, 229, 230, 231,
232, 233, 234, 236, 246, 248, 251, 255, 259, 267, 270, 271, 273,
276, 278, 280, 281, 285, 290, 296, 298, 300, 304, 307, 310, 311,
312, 319, 325, 331, 332, 334, 335, 337, 339, 341, 342, 343, 344,
345, 348, 349, 350, 351, 352, 353, 354, 355, 358, 364, 366, 376,
398, 399, 408, 409, 414, 420, 426, 428, 433, 434, 436, 437, 440,
442, 445, 448, 449, 451, 455, 458, 460, 464, 465, 467, 468, 472,
480, 486, 487, 489, 491, 492, 496, 500, 501, 505, 506, 507, 514,
516, 517, 520, 529, 531, 536, 537, 540, 552, 553, 558, 560, 561,
565, 571, 574, 580, 582, 583, 591, 594, 599, 600, 602, 607, 611,
615, 624, 631, 632, 633, 636, 638, 639, 644, 646, 647, 649, 650,
652, 654, 655, 658, 663, 676, 678, 684, 685, 689, 691, 692, 698,
703, 706, 717, 719, 720, 726, 729, 731, 733, 734, 735, 738, 742,
749, 753, 755, 759, 761, 764, 765, 768, 769, 777, 779, 785, 790,
792, 795, 798, 802, 809, 810, 814, 820, 821, 831, 832, 836, 837,
838, 839, 845, 848, 853, 858, 866, 877, 880, 886, 889, 891, 894,
896, 897, 899, 901, 903, 905

Soy Flour, Textured (Including TVP, Textured Vegetable Protein) 9,
10, 14, 18, 19, 20, 21, 23, 25, 30, 31, 34, 36, 37, 40, 41, 42, 43, 44,
45, 48, 49, 50, 53, 54, 57, 59, 62, 66, 67, 68, 69, 75, 82, 85, 86, 89,
90, 97, 98, 104, 105, 107, 109, 113, 114, 115, 116, 119, 123, 129,
130, 131, 132, 133, 134, 138, 139, 140, 141, 146, 147, 148, 149,
152, 155, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168,
171, 172, 173, 174, 175, 176, 177, 178, 182, 184, 185, 187, 188,
193, 194, 199, 202, 204, 205, 206, 207, 210, 214, 218, 222, 223,
237, 241, 242, 243, 244, 249, 251, 256, 257, 260, 263, 264, 265,
266, 268, 269, 270, 280, 288, 291, 293, 295, 296, 298, 303, 304,
307, 309, 311, 324, 325, 329, 330, 339, 351, 354, 356, 360, 375,
378, 407, 411, 413, 415, 417, 418, 420, 422, 425, 427, 428, 429,
430, 437, 439, 441, 442, 443, 446, 448, 451, 452, 453, 454, 458,
461, 466, 468, 469, 472, 480, 481, 488, 496, 499, 502, 507, 524,
529, 530, 543, 544, 554, 556, 557, 568, 569, 570, 585, 596, 599,
601, 605, 608, 615, 620, 631, 635, 643, 646, 649, 652, 658, 669,
671, 674, 684, 685, 692, 693, 694, 704, 707, 708, 711, 723, 724,
725, 727, 728, 731, 737, 742, 743, 747, 749, 753, 755, 757, 758,
764, 779, 783, 784, 792, 794, 798, 802, 803, 810, 815, 825, 829,
831, 837, 838, 841, 843, 848, 853, 855, 858, 859, 860, 864, 866,
874, 875, 876, 877, 881, 892, 910, 911, 912, 913

Soy Flour Equipment 9, 14, 83, 644, 655, 692, 756, 896, 897
Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat,
Unheated) 29, 127, 290, 704, 758, 779, 855, 866, 896, 897

Soy Flour, Homemade–How to Make at Home or on a Laboratory
or Community Scale, by Hand 896, 897
Soy Flour–Imports, Exports, International Trade 896, 897
Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues
for Plywood, Other Woods, Wallpaper, Building Materials, Etc.. 5
Soy Flour Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 21, 29, 55, 104, 130, 200, 206, 442, 451, 492,
678, 684, 896, 897
Soy Flour Industry and Market Statistics, Trends, and Analyses–
Individual Companies or Products 58, 179, 190, 198, 262, 280, 305,
321, 322, 323, 333, 346, 365, 367, 374, 410, 421, 423, 471, 500,
575, 584, 587, 618, 619, 648, 896, 897
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.) 11, 26, 30, 31,
33, 35, 39, 44, 45, 49, 52, 54, 56, 57, 58, 80, 94, 96, 100, 133, 145,
147, 149, 151, 179, 190, 198, 223, 225, 231, 234, 235, 257, 258,

Soy Flour–Whole or Full-fat 9, 10, 12, 14, 15, 17, 18, 22, 23, 24,
26, 27, 28, 29, 31, 32, 34, 36, 39, 44, 45, 49, 51, 52, 55, 58, 67, 72,
75, 78, 81, 83, 84, 88, 98, 106, 108, 109, 121, 123, 124, 130, 136,
138, 142, 149, 153, 155, 172, 176, 184, 191, 201, 205, 223, 225,
260, 262, 270, 276, 289, 296, 299, 303, 307, 311, 313, 317, 319,
323, 336, 346, 347, 359, 364, 367, 370, 377, 381, 387, 390, 395,
396, 400, 401, 404, 406, 408, 410, 412, 413, 414, 421, 424, 426,
427, 428, 430, 436, 437, 445, 455, 456, 458, 460, 464, 469, 473,
475, 482, 492, 495, 501, 502, 508, 511, 514, 518, 526, 528, 532,
541, 542, 543, 549, 550, 573, 575, 584, 587, 589, 594, 598, 600,
608, 609, 610, 612, 613, 618, 623, 629, 630, 631, 638, 641, 646,
648, 652, 658, 660, 684, 685, 689, 691, 698, 703, 704, 719, 725,
742, 743, 749, 758, 768, 784, 785, 801, 855, 866, 871, 875, 876,
885, 896, 897, 903, 912
Soy Flour, Whole or Full-fat, Used as an Ingredient in Second
Generation Commercial Products Such as Baked Goods, Pasta, etc..
80, 195, 672
Soy ice cream companies (USA). See Barricini Foods (Mountain
Lakes, New Jersey), Tofutti Brands, Inc. (Cranford, New Jersey),
Turtle Mountain LLC
Soy Ice Cream (Frozen or Dry Mix)–Imports, Exports, International
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Trade 567

1981) 148, 248, 257, 271, 371, 428

Soy Ice Cream (General–Usually Non-Dairy) 60, 120, 127, 147,
153, 257, 297, 319, 367, 371, 377, 431, 507, 521, 530, 561, 567,
606, 647, 697, 738, 742, 743, 761, 762, 764, 776, 788, 835, 895,
912

Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 21, 47, 76, 87, 97, 104, 111, 124, 130, 139,
156, 165, 200, 206, 210, 282, 307, 442, 443, 446, 451, 458, 635,
658, 671, 684, 731, 755

Soy Ice Cream Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 895
Soy Ice Cream–Non-Soy Non-Dairy Relatives (As Made from
Amazake, Fruit Juices, Peanuts, Field Peas, etc.) 711
Soy infant formula. See Infant Formula, Soy-based
Soy is NOT Mentioned in the Document 6
Soy lecithin. See Lecithin, Soy
Soy Molasses or Soy Solubles–A By-Product of Making Soy
Protein Concentrate Using the Aqueous Alcohol Wash Process.
Rich in Isoflavones 124, 724, 838, 839, 841, 866
Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Refining, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 5, 16, 52, 55,
58, 83, 147, 214, 229, 230, 234, 297, 307, 326, 391, 435, 437, 440,
442, 455, 472, 503, 526, 565, 567, 580, 581, 582, 583, 589, 594,
595, 600, 601, 602, 604, 612, 614, 623, 631, 633, 638, 644, 645,
647, 652, 655, 659, 675, 678, 684, 686, 700, 703, 714, 717, 719,
730, 733, 735, 742, 743, 753, 760, 761, 778, 782, 785, 792, 801,
810, 812, 816, 824, 828, 836, 837, 845, 853, 856, 864, 867, 890
Soy Oil Constants. Includes Index of Refreaction, Refreactive
Index, Solidification Point (Erstarrungspunkt), Specific Gravity.
See also Iodine Number 55, 147, 779, 824
Soy Oil Constants–Iodine Number / Value 147

Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 159, 280, 303, 420, 430, 469, 556, 605, 635,
695, 711, 723, 731
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 (Artificial Wool Made from Spun Soy Protein
Fibers) 13, 16, 21, 40, 45, 47, 49, 53, 69, 70, 74, 76, 77, 82, 85, 86,
87, 89, 98, 103, 104, 105, 109, 111, 115, 116, 118, 124, 125, 127,
130, 134, 136, 138, 139, 147, 148, 149, 156, 158, 159, 165, 174,
192, 199, 204, 205, 206, 211, 239, 265, 268, 271, 297, 307, 325,
326, 376, 407, 412, 422, 428, 439, 453, 468, 498, 504, 547, 704,
719, 731, 758, 769, 776, 779, 792, 794, 800, 831, 858, 866, 913
Soy Protein Products (General, or Modern Products). See also:
Nutrition–Protein, Protein Quality, and Amino Acid Composition
49, 52, 60, 87, 111, 118, 127, 130, 149, 159, 182, 200, 201, 204,
205, 206, 214, 248, 251, 259, 267, 271, 300, 304, 309, 326, 363,
418, 428, 435, 446, 449, 507, 565, 570, 583, 657, 658, 731, 758,
809, 820, 857, 866, 913
Soy Proteins–Concentrates 16, 21, 36, 45, 49, 54, 55, 76, 87, 88, 97,
98, 101, 104, 111, 115, 116, 117, 118, 123, 124, 125, 130, 133, 134,
136, 138, 139, 147, 148, 149, 158, 165, 167, 174, 182, 191, 199,
200, 201, 203, 204, 205, 206, 243, 248, 271, 280, 290, 296, 304,
307, 309, 325, 329, 399, 408, 412, 418, 428, 437, 442, 443, 446,
451, 468, 481, 496, 507, 530, 531, 567, 570, 602, 606, 671, 695,
697, 719, 725, 727, 731, 749, 755, 758, 759, 768, 769, 774, 792,
797, 808, 809, 832, 836, 838, 839, 841, 842, 855, 858, 866, 874,
875, 879, 888

Soy oil–industry and market statistics. See Soybean Crushing
Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products
Inc. (Ann Arbor)
Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia).
Formerly F.G. Roberts Health Food Products (Melbourne) 896, 897
Soy protein companies (Israel). See Hayes Ashdod Ltd. and Hayes
General Technology
Soy protein companies (USA). See Borden, Inc., Drackett Co.
(The), Glidden Co. (The), Grain Processing Corporation, Griffith
Laboratories, Gunther Products, Inc., Solae Co. (The)
Soy Protein Concentrates, Textured 89, 98, 105, 148, 174, 199, 203,
205, 243, 245, 251, 256, 296, 298, 304, 307, 403, 422, 428, 453,
468, 496, 533, 567, 643, 671, 693, 694, 695, 725, 774, 779, 794,
797, 838, 839, 841, 855, 859, 879, 913
Soy Protein Council (Food Protein Council from 1971 to Dec.

Soy Proteins–Concentrates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 89, 165, 408
Soy Proteins–Detection When Added to Other Food Products (Such
as Meat or Dairy Products, Wheat Flour or Baked Goods) 127, 149,
376, 403
Soy Proteins–Hydrolyzed and Hydrolysates (General), as in
Flavourings, HVP, Cosmetics, Personal Care Products, Predigested
Milk Replacers, etc.. 769
Soy Proteins–Isolates–Enzyme-Modified Soy Protein with
Whipping / Foaming Properties Used to Replace Egg Albumen, and
Early Related Whipping / Aerating Agents or Products 21, 54, 124,
125, 127, 130, 205, 211, 329, 428, 531, 758, 759, 809, 835, 866
Soy Proteins–Isolates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 147, 302
Soy Proteins–Isolates, for Food Use. See also: Isolates, for
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Industrial (Non-Food) Use 16, 21, 22, 36, 45, 49, 51, 54, 55, 58, 67,
71, 75, 76, 87, 88, 97, 98, 109, 111, 117, 118, 123, 125, 127, 130,
133, 136, 138, 139, 147, 149, 154, 165, 191, 200, 201, 204, 205,
206, 248, 271, 280, 297, 302, 304, 307, 309, 325, 326, 339, 343,
363, 376, 388, 399, 403, 408, 412, 418, 428, 437, 442, 443, 446,
451, 457, 468, 476, 480, 481, 488, 505, 507, 525, 530, 531, 533,
538, 540, 570, 602, 606, 654, 679, 684, 695, 697, 719, 731, 749,
758, 759, 768, 769, 779, 802, 808, 809, 826, 827, 831, 835, 836,
838, 841, 855, 858, 859, 860, 865, 866, 868, 874, 875, 879, 887,
888, 891, 893, 898, 900, 902
Soy Proteins–Properties (Including Types {Globulins, Glycinin,
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and
Subunits, Sedimentation Coefficients, Nitrogen Solubility, and
Rheology) 88, 124, 125, 127, 128, 205, 211, 309, 525, 531, 596,
710, 755, 758, 759, 769, 792, 814, 815, 835, 837, 854, 855, 858,
866
Soy Proteins, Textured (General) 21, 36, 47, 69, 70, 76, 85, 86, 100,
103, 105, 106, 115, 116, 117, 137, 141, 142, 156, 157, 165, 170,
172, 186, 192, 209, 212, 217, 224, 238, 240, 247, 268, 271, 279,
282, 290, 298, 302, 306, 314, 327, 328, 345, 352, 357, 360, 362,
363, 369, 376, 399, 402, 408, 412, 435, 449, 458, 470, 482, 489,
490, 498, 510, 525, 538, 543, 545, 547, 562, 632, 649, 677, 687,
695, 699, 710, 719, 728, 733, 761, 803, 809, 817, 836, 856, 869,
883, 891
Soy Proteins–Textured, in Dry Cereal-Soy Blends 30, 47, 57, 80,
133, 146, 175, 195, 202, 237, 301, 649
Soy Proteins–Textured Isolates–Etymology of These Terms and
Their Cognates / Relatives in Various Languages 86, 407

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented
Soy Sauce
Soy Sauce, Used as an Ingredient in Commercial Products 585
Soy Sprouts Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 442, 684
Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 55,
60, 127, 191, 408, 437, 442, 507, 602, 658, 684, 743, 752, 779, 836,
843
Soy whip topping. See Whip Topping
Soy wine. See Fermented Specialty Soyfoods
Soy Yogurt–Fermented / Cultured 60, 191, 257, 399, 532, 553, 606,
639, 742, 743, 764, 776, 788, 835
Soy Yogurt (Generally Non-Dairy) 60, 127, 153, 647, 738, 741, 761
Soy Yogurt Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 764
Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes
varieties “with active cultures” that are not actually cultured /
fermented) 567
Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (192942), and Soya Foods Ltd. (1933)]. See Spillers Premier Products
Ltd.
Soya Kaas Inc. See Swan Gardens Inc. and Soya Kaas Inc.

Soy Pudding, Custard, Parfait, or Mousse (Usually made from
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not
Fermented 120, 315, 733, 742, 761

Soya–Soybean Production and Soy Products 436

Soy sauce. See Tamari, Teriyaki Sauce and Teriyaki (Soy Sauce is
the Main Sauce Ingredient)

Soyanews: Monthly Newsletter Published by CARE in Colombo,
Sri Lanka (1978-1990) 317, 359, 370, 395, 400, 401, 404, 406, 462,
501, 508, 509, 512, 513, 532, 557, 685

Soy sauce companies (international). See Kikkoman Corporation
(Tokyo, Walworth, Wisconsin; and Worldwide)

Soyastern Naturkost GmbH / Dorstener Tofu Produktions GmbH
(Dorsten, Germany). Acquired by Huegli in April 1991 511

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 159, 779

Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn
Kingma started Island Tofu Works, a tofu manufacturing company,
in Bar Harbor, Maine) 636, 735, 743, 779, 780, 804, 830, 856, 864,
874, 875, 886, 887, 893, 894, 898, 900, 902

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and
Traditional Worcestershire Sauce 22, 29, 54, 55, 60, 72, 136, 147,
191, 257, 297, 300, 371, 381, 398, 408, 414, 437, 440, 442, 443,
481, 507, 521, 567, 578, 606, 684, 710, 719, 741, 779, 792, 808,
819, 836, 838, 843, 880, 892
Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap,
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 191
Soy Sauce Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 442, 684

SoyaWorld Inc. See ProSoya
Soybean archaeology. See Archaeology
Soybean crushers (Asia). See Ajinomoto Co. Inc. (Tokyo, Japan),
Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd.,
Nisshin Oil Mills, Ltd. (Tokyo, Japan), Ruchi Soya Industries Ltd.
(India)
Soybean crushers (Canada). See ADM Agri-Industries Ltd.
(Windsor, Ontario, Canada), CanAmera Foods (Hamilton, Ontario,
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Canada), Victory Soya Mills Ltd. (Toronto, Ontario)
Soybean crushers (Europe). See Ferruzzi-Montedison (Italy),
Vandemoortele N.V. (Izegem, Netherlands)

Soybean Meal–Etymology of This Term and Its Cognates /
Relatives in Various Languages 8
Soybean meal pellets. See Pellets Made from Soybean Meal

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers
Co., Unimills B.V. (Netherlands)
Soybean crushers (USA). See Archer Daniels Midland Co. (ADM)
(Decatur, Illinois), Bunge Corp. (White Plains, New York), Cargill,
Inc. (Minneapolis, Minneapolis), Central Soya Co. (Fort Wayne,
Indiana), Honeymead Products Co., Lauhoff Grain Co. (Danville,
Illinois), Pillsbury Feed Mills and Pillsbury Co. (Minneapolis,
Minnesota), Procter & Gamble Co. (Cincinnati, Ohio). Including
the Buckeye Cotton Oil Co., Ralston Purina Co. (St. Louis,
Missouri), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co.
(Illinois)
Soybean crushers (USA), Cooperative. See Ag Processing Inc a
cooperative (AGP), CHS Cooperatives, Including Cenex, Inc. and
Harvest States Cooperatives (Which Includes Honeymead), Dawson
Mills (Dawson, Minnesota), Far-Mar-Co, Inc., Farmland Industries,
Inc., Honeymead (Mankato, Minnesota), Land O’Lakes, Inc.,
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)

Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 5, 11, 14, 36, 52,
54, 55, 58, 62, 71, 101, 136, 147, 154, 170, 188, 277, 297, 306, 307,
341, 414, 436, 453, 455, 458, 469, 472, 480, 481, 530, 565, 580,
584, 588, 591, 594, 596, 598, 600, 601, 604, 611, 623, 628, 633,
638, 640, 644, 652, 660, 665, 673, 675, 678, 684, 686, 691, 698,
702, 717, 719, 724, 729, 738, 741, 742, 754, 758, 760, 765, 771,
773, 778, 779, 792, 812, 813, 814, 831, 837, 843, 866, 875, 878,
881, 891, 896
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds as Determined by Microscopy or Microscopic Examination
199, 376, 450
Soybean oil. See Soy Oil
Soybean oil constants. See Soy Oil Constants
Soybean paste. See Miso

Soybean Crushers (USA), Cooperative–General and Other 170, 204
Soybean pellets. See Pellets Made from Soybean Meal
Soybean Crushing–Equipment–Hydraulic Presses 760
Soybean processing. See Soybean Crushing
Soybean Crushing–Equipment–Screw Presses and Expellers
(Continuous, Mechanical) 5, 55, 71, 114, 127, 357, 458, 567, 580,
581, 582, 595, 602, 606, 633, 634, 638, 640, 659, 673, 678, 686,
690, 700, 702, 717, 719, 733, 735, 742, 743, 753, 761, 778, 779,
780, 782, 785, 801, 824, 837, 867, 887
Soybean Crushing–Equipment–Solvent Extraction 5, 55, 71, 127,
136, 147, 154, 214, 455, 458, 580, 581, 601, 611, 633, 634, 640,
655, 675, 683, 703, 719, 779, 780, 812, 816, 824, 828, 837, 866,
867, 896

Soybean production. See Crop Rotation of Soybean Plants for
Soil Improvement, Cultural Practices, Harvesting and Threshing,
Identity Preserved / Preservation, Organically Grown Soybeans,
Plant Protection from Diseases, Pests and Other Types of Injury
(General), Price of Soybeans, Soybean Seeds and Soybean
Products–Except Sauces (Which See), Yield Statistics, Soybean
Soybean production–Farm machinery. See Combines
Soybean production–Farm Machinery. See Tractors

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
109, 127, 170, 255, 296, 300, 357, 399, 414, 436, 466, 537, 551,
590, 612, 613, 634, 683, 745, 780, 813, 903
Soybean Crushing, Including Production and Trade of Soybean
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market
Statistics, Trends, and Analyses–147, 581, 588, 593, 623, 628, 633,
652, 684, 691, 698, 887, 893, 898, 900, 902

Soybean Production–General, and Amount Produced 58, 300, 346,
436, 456, 487, 599, 600, 607, 622, 629, 656, 765, 843
Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in
Soybean Production–Industry and Market Statistics, Trends, and
Analyses 628

Soybean crushing–solvents. See Solvents
Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 656

Soybean production–Marketing. See Marketing Soybeans
Soybean production, organic. See Organic Soybean Production

Soybean–General Comprehensive and Basic Important Publications
about Soybeans 55, 831, 836
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses
58, 277, 572, 831

Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also: Integrated
Pest Management, Pesticides (General), Weeds–Control and
Herbicide Use
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Soybean production–Research. See Research on Soybeans
Soybean Rust (Fungal Disease) 601
Soybean Seeds–Black in Color. Food Use is Not Mentioned 351,
455, 601

Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada),
Plenty International (Summertown, Tennessee), Rodale Press
(Emmaus, Pennsylvania), Soy Daily (The), Soyatech (Bar Harbor,
Maine), Soyfoods Association of North America (SANA)
Soyfoods Movement in Africa 32, 487, 591, 592, 756

Soybean Seeds–Black in Color. Used as Food (Including in
Fermented Black Soybeans and Inyu), Beverage, Feed, or
Medicine, or Their Nutritional Value 654, 892

Soyfoods Movement in Asia (Traditionally Non-Soy Countries
Such as India) 195, 196, 303, 350, 413, 436, 454, 458, 466, 469,
470, 475

Soybean Varieties Canada–Maple Arrow 696
Soyfoods Movement in Europe 511
Soybeans, black. See Soybean Seeds–Black in Color
Soybeans, ground (used as food). See Whole Dry Soybeans

Soyfoods Movement in Mexico and Central America 276, 431, 463,
472, 713, 715, 762, 912

Soybeans, whole dry (used unprocessed as food). See Whole Dry
Soybeans

Soyfoods Movement in North America (USA & Canada, General)
432, 567, 606, 822, 890

Soyfood products, commercial. See Commercial Soy Products–New
Products

Soyfoods Movement in South America 431, 472
Soyfoods Movement in the Caribbean 764

Soyfoods Association of North America (SANA). Founded 30 June
1978 in Ann Arbor, Michigan 398, 399, 431, 442, 521, 822
Soyfoods Center. See Soyinfo Center (Lafayette, California)
Soyfoods companies (Asia). See Yeo Hiap Seng Ltd. (Singapore
and Malaysia) and Affiliates

Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods,
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada
Newsletter, etc 606
Soyfoods Movement–Soyfoods Restaurants or Delis 437
Soyfoods restaurants or delis. See Soyfoods Movement–Soyfoods
Restaurants or Delis

Soyfoods companies (England). See Itona
Soyfoods companies (Europe). See British Arkady Company
Ltd. (Manchester, England), Galactina S.A. (Belp, Switzerland),
Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire,
England), Henselwerk GmbH (Magstadt near Stuttgart, Germany),
Huegli Naehrmittel A.G. (Steinach-Arbon, Switzerland), 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,
GeniSoy Products Co. (Fairfield, California), Hain Celestial Group,
Inc. (Uniondale, New York), Lightlife Foods, Inc. (Turners Falls,
Massachusetts), SunRich Food Group (Hope, Minnesota), White
Wave, Inc. (Boulder, Colorado)

Soyfoods Unlimited, Inc. (San Leandro, California). Founded by
John, Valerie, and Gary Robertson. Began Making Tempeh on 15
Feb. 1981. Acquired by White Wave on 1 Dec. 1987 398
Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 257,
371, 398, 399, 433, 434, 437, 438, 440, 442, 466, 472, 480, 481,
487, 492, 500, 507, 521, 532, 533, 567, 689, 764, 809, 822, 896,
897, 913
Soymilk. See Calf, Lamb, or Pig Milk Replacers
Soymilk Companies (Asia)–Kibun, Marusan-Ai, Mitsubishi, Meiji,
and Saniku Shokuhin in Japan 257, 399, 553, 556, 567
Soymilk companies (Canada). See Malnutrition Matters, ProSoya

Soyfoods (General Food Uses of Soybeans) 54, 121, 191, 257, 300,
371, 414, 428, 432, 511, 521, 567, 592, 606, 621, 629, 735, 776,
791, 801, 808, 830, 850, 855, 856, 880, 887, 893, 898, 900, 902
Soyfoods Industry and Market Statistics, Trends, and Analyses–By
Geographical Region. Includes per capita consumption of soybeans
52, 139, 398, 437, 442, 507, 521, 592, 623, 658, 684, 685, 741, 830
Soyfoods Industry and Market Statistics, Trends, and Analyses–
Individual Companies 582, 592, 711

Soymilk companies (England). See Itona
Soymilk companies (Europe). See Alpro (Wevelgem, Belgium),
Unisoy Milk ‘n’ By-Products (Stockport, Cheshire, England)
Soymilk companies (USA). See American Soy Products (Saline,
Michigan), Vitasoy, WholeSoy & Co. (subsidiary of TAN
Industries, Inc., California)
Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk).
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Also Called Soybase or Soy Base 856

Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The
Netherlands; and Hudson, Iowa). Including Edible Soy Products

Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See
also: Non-Dairy Creamer 713

Soynut companies (USA). See Sycamore Creek Co. (Mason,
Michigan). Before 1993, INARI, Ltd.

Soymilk Equipment 556, 804, 881
Soymilk Equipment Companies (Europe). See APV Systems, Soya
Technology Division. Formerly named Danish Turnkey Dairies
Ltd., Alfa-Laval (Lund, Sweden), Tetra Pak International (Lund,
Sweden)
Soymilk fed (or not fed) to infants in China. See Infants or
Recently-Weaned Children Fed (or Not Fed) Soymilk in China
Soymilk, Fermented, in Liquid or Viscous Form (Basic Research,
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili,
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy
Cheese, and Soy Kefir 257, 303, 437, 567, 776
Soymilk Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 442, 507, 684
Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 29, 110, 421, 556, 586, 711
Soymilk Industry and Market Statistics, Trends, and Analyses–
Smaller Companies 561

Soynuts Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 442, 684
Soynuts Industry and Market Statistics, Trends, and Analyses–
Individual Companies 430
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 47, 60, 153, 191,
303, 351, 398, 399, 430, 437, 442, 487, 507, 561, 567, 584, 597,
605, 606, 684, 779, 810, 836, 855, 890
Soynuts Production–How to Make Soynuts on a Commercial Scale
890
Space Travel or NASA Bioregenerative Life Support Systems 735,
743
Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire,
England). Including Soya Foods Ltd [Named Soya Flour
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)].
And incorporating British Soya Products (1932) 29, 307, 689, 704,
896, 897

Soymilk–Marketing of 98
Sprouts. See Soy Sprouts
Soymilk Production–How to Make Soymilk on a Commercial Scale
792

Spun soy protein fibers. See Soy Proteins–Textured Soy Protein
Isolates

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 14, 22, 29, 45, 49, 54, 55, 58, 60, 79, 83, 98,
109, 110, 120, 127, 136, 144, 147, 153, 191, 225, 241, 255, 257,
258, 276, 296, 299, 315, 319, 351, 367, 368, 371, 381, 399, 408,
414, 417, 420, 421, 431, 437, 438, 440, 442, 448, 455, 456, 458,
463, 464, 465, 480, 481, 486, 487, 490, 505, 506, 507, 511, 521,
525, 532, 537, 539, 551, 553, 561, 567, 582, 586, 594, 600, 601,
602, 606, 609, 612, 613, 620, 641, 647, 659, 660, 684, 686, 694,
697, 700, 705, 710, 711, 713, 716, 719, 721, 732, 733, 735, 738,
741, 742, 743, 746, 752, 761, 762, 764, 768, 779, 785, 788, 792,
801, 802, 808, 810, 830, 831, 835, 836, 839, 841, 845, 856, 864,
874, 876, 881, 886, 892, 894, 899, 912
Soymilk, Spray-Dried or Powdered 14, 29, 51, 109, 110, 127, 136,
299, 395, 419, 481, 484, 501, 530, 584, 594, 620, 721, 758, 790,
792, 838, 887, 888, 893, 898, 900, 902
Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy
Flour Mixed with a Little Oil) 120, 127, 153, 430, 442, 487, 561,
678, 758

Spun soy protein fibers used in meat alternatives. See Meat
Alternatives–Kesp (Spun Soy Protein Fibers)
Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 21, 54, 105, 113, 115, 130, 134,
159, 207, 266, 268, 314, 398, 399, 411, 418, 422, 428, 453, 511,
530, 531, 567, 635, 643, 694, 695, 728, 809
Standards, Applied to Soybeans or Soy Products 507, 611
Statistics. See Industry and Market Analyses and Statistics, the
specific product concerned, e.g. Tofu Industry and Market Statistics
Statistics on crushing of soybeans, soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
Statistics on soybean production. See Soybean Production and
Trade–Industry and Market Statistics,
Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United
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States, etc.) and nations within each region
Statistics on soybean yields. See Yield Statistics, Soybean

Tariffs, duties, embargoes. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Storage of Soybean Seeds, Viability and Life-Span During Storage
or Storability, and Drying of Soybeans 351, 683

Taste Panel, Taste Test Results, or Sensory / Organoleptic
Evaluation of the Quality of Foods and Beverages 127, 399, 763

Stow Mills, Inc. Including Llama Toucan & Crow (Brattleboro,
Vermont), and Lama Trading Co.. 723

Taste Problems. See Flavor / Taste Problems

Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
officer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 398, 804
Subsidies or support prices for soybeans. See Policies and
Programs, Government

Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho,
Taoetjo 191
Tempeh companies. See Tofurky Company (Hood River, Oregon.
Maker of Tofurky and Tempeh)
Tempeh companies (USA). See Soyfoods Unlimited, Inc. (San
Leandro, California)

Sufu. See Tofu, Fermented
Sugars, complex, such as raffinose, stachyose, and verbacose. See
Oligosaccharides

Tempeh Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 442, 507, 684
Tempeh Industry and Market Statistics, Trends, and Analyses–
Larger Companies 507

Sunflower Oil / Sunflowerseed Oil / Sunoil 36
Sunflower Seeds and Sunflowers (Helianthus annuus)–Including
Sunflowerseed Oil, Cake, and Meal. Once called the Heliotrope,
Heliotropion, and Heliotropium 36, 156, 170, 326, 779, 780, 887,
893, 898, 900, 902
SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co.
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003 721,
804, 810, 874
SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake
of Peanut Presscake or Okara (Oncom Tahu) Fermented with
Neurospora (Monilia sitophila = Oidium lupuli) molds 136, 191
Tempeh (Spelled Témpé in Malay-Indonesian) 14, 22, 29, 52, 54,
55, 60, 72, 109, 136, 147, 191, 257, 361, 371, 398, 408, 414, 431,
432, 437, 440, 442, 466, 469, 475, 507, 547, 565, 567, 570, 606,
622, 684, 710, 719, 741, 743, 746, 762, 768, 770, 779, 786, 788,
792, 808, 836, 879, 880, 892, 907
Tempehworks. See Lightlife Foods, Inc.
Teriyaki Sauce and Teriyaki (Soy Sauce is the Main Sauce
Ingredient) 833

Sunsoy Products Ltd. See Victory Soya Mills Ltd.
Swan Gardens Inc. and Soya Kaas Inc. (St. Ignatius, Montana;
Atlanta, Georgia). Founded by Richard and Jocelyn McIntyre 567
Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 21, 25,
37, 40, 42, 45, 47, 49, 59, 66, 69, 74, 86, 103, 105, 117, 134, 147,
148, 159, 407, 439, 441, 453, 488, 530, 643, 728, 809, 842
Sycamore Creek Co. (Mason, Michigan). Before 1993, INARI,
Ltd.–International Nutrition and Resources Inc. Purchased by W.G.
Thompson & Sons Ltd. of Canada, Jan. 1999 398, 561

Tetra Pak International (Lund, Sweden) 29, 257, 371, 567, 586, 804,
830, 864, 881
Textiles made from spun soy protein fibers. See Fibers (Artificial
Wool or Textiles Made from Spun Soy Protein Fibers, Including
Azlon, Soylon, and Soy Silk / Soysilk)
Textured soy flours. See Soy Flours, Textured (Including TVP,
Textured Vegetable Protein)
Textured soy protein concentrates. See Soy Protein Concentrates,
Textured

Tahini or tahina or tahin. See Sesame Butter
Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers

Taiwan. See Asia, East–Taiwan
Tamari, Including Real Tamari (Soy Sauce Which Contains Little
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional
Shoyu 54, 136, 147, 442

Textured soy proteins. See Soy Proteins, Textured
Third World / Developing Nations 49, 197, 472, 647, 686, 912
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Thompsons Limited. Before Jan. 2004 named Thompson (W.G.)
& Sons Limited, Blenheim, Ontario, Canada. Before 1963 W.G.
Thompson. Founded in 1924 by Wesley G. “Tommy” Thompson
684, 804
Thua-nao / Tua Nao (Whole Fermented Soybeans From Thailand)
60

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 29,
109, 127, 136, 199, 328, 431, 443, 450, 547, 710, 719, 830
Tofu Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 29, 437, 442, 443, 507, 561, 684
Tofu Industry and Market Statistics, Trends, and Analyses–Larger
Companies 507

Thyroid function. See Goitrogens and Thyroid Function
Tillage practices. See Soybean Cultural Practices–No Till Farming

Tofu, Silken (Kinugoshi). Made without Separation of Curds and
Whey 567, 719, 892

Timeline. See Chronology / Timeline

Tofu, Smoked 892

Tivall (Tivol), Maker of Meat Alternatives (Ashrat, Israel) 693, 755,
830, 863

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 830

Tocopherol. See Vitamin E (Tocopherol)
Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 14, 22,
29, 52, 55, 60, 109, 127, 136, 147, 191, 211, 225, 255, 257, 276,
297, 328, 351, 371, 381, 398, 408, 414, 431, 435, 437, 440, 442,
443, 458, 480, 481, 487, 507, 511, 521, 532, 547, 561, 567, 586,
603, 606, 622, 627, 629, 631, 639, 641, 652, 658, 684, 685, 686,
688, 697, 703, 705, 710, 719, 733, 738, 741, 743, 746, 752, 758,
761, 762, 770, 776, 779, 785, 788, 792, 808, 809, 810, 822, 836,
841, 843, 874, 881, 887, 892, 893, 898, 900, 902, 912

Tofutown.com (formerly Viana Naturkost GmbH) and Bernd
Drosihn (Wiesbaum / Vulkaneifel, Germany) 511
Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream
Company. Mintz’s Buffet Until Jan. 1982 371, 521, 567
Tomsun Foods, Inc. (Greenfield, Massachusetts; Port Washington,
New York. Named New England Soy Dairy from 1978-1983) 371,
432, 507, 521, 567
Touchi or tou ch’i. See Fermented Black Soybeans

Tofu companies (Europe). See Cauldron Foods Ltd. (Bristol,
England), Heuschen-Schrouff B.V. (Landgraaf, Netherlands),
Sojadoc (Clermond-Ferrand, France), Soyastern Naturkost GmbH /
Dorstener Tofu Produktions GmbH (Dorsten, Germany)
Tofu companies (USA). See Azumaya, Inc. (San Francisco,
California), House Foods America Corporation (Los Angeles,
California), Island Spring, Inc. (Vashon, Washington), Legume,
Inc. (Fairfield, New Jersey), 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), Swan Gardens Inc. and Soya Kaas Inc. (Atlanta,
Georgia), Tomsun Foods, Inc. (Greenfield, Massachusetts; Port
Washington, New York, Wildwood Harvest, Inc.

Toxins and Toxicity in Foods and Feeds–Aflatoxins (Caused by
certain strains of Aspergillus flavus and A. parasiticus molds) 29,
505, 759
Toxins and Toxicity in Foods and Feeds–Microorganisms,
Especially Bacteria (Such as Escherichia coli, Salmonella,
Clostridium botulinum), that Cause Food Poisoning. See also:
Aflatoxins (produced by molds) and Bongkrek Poisoning (produced
in coconut by bacteria) 371, 759
Tractors 91, 93, 102, 135, 337, 341, 877, 885
Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 29, 170, 349,
443, 472, 584, 588, 589, 600, 628, 652, 684, 729, 752, 764, 773,
792

Tofu, Criticism of, Making Fun of, or Image Problems 567, 606
Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 60,
110, 136, 147, 191, 408, 437, 547, 719, 836
Tofu, Firm (Chinese-Style) 371, 481, 892
Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Namaagé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 127, 136, 257, 371,
481, 710, 719

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 29, 76, 139, 210, 658
Trade Policies (International) Concerning Soybeans, Soy Products,
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other
Trade Barriers or Subsidies 623, 628, 684, 764
Trade statistics, South Asia. See South Asia–Trade (Imports or
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics
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Trans Fatty Acids 824

Cooperative Service. Including Farmer Cooperative Service (FCS,
1926) 200, 201, 204, 205, 206

Trichloroethylene. See Solvents–Trichlorethylene
Tri-County Soy Bean Co-operative Association. See Dawson Mills
Triple “F” and Insta-Pro. See Extruders and Extrusion Cooking,
Low Cost–Including Triple “F”
Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 472, 749
Trypsin / Protease / Proteinase Growth Inhibitors 18, 22, 23, 24, 30,
33, 57, 64, 65, 67, 75, 78, 90, 98, 151, 158, 233, 313, 415, 426, 441,
502, 595, 602, 641, 681, 733, 758, 759, 766, 779, 785, 792, 836,
837, 838, 866
Turkey. See Asia, Middle East–Turkey
Turkeys Fed Soybeans, Soybean Forage, or Soybean Cake or Meal
as Feed 651
Turtle Mountain LLC (Springfield, Oregon)–Non-Dairy Frozen
Desserts, Beverages, and Cultured Products Company. Formerly
Jolly Licks, Living Lightly, Turtle Mountain, Inc.. 895
TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable
Protein)

United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 9, 14, 26, 27, 28, 35, 55, 56,
72, 79, 88, 94, 96, 154, 241
United States Department of Agriculture (USDA)–Economic
Research Service (ERS) (1961-) 87, 111, 170, 200, 217, 223, 234
United States Department of Agriculture (USDA)–Food and
Nutrition Service (FNS) 105, 204, 758, 866
United States Department of Agriculture (USDA)–Foreign
Agricultural Service (FAS, Est. 1953) Including Office of Foreign
Agricultural Relations (1939-1953). Foreign Agricultural Service
(1938-1939) 54, 55, 72, 139, 210, 257
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 4, 13,
15, 45, 49, 52, 71, 97, 117, 118, 134, 148, 156, 175, 215, 216, 289,
337, 355, 371, 377, 385, 405, 440, 441, 445, 485, 502, 550, 567,
602, 689, 704, 743, 794, 798, 875, 887, 891, 893, 897, 898, 900,
902

Ultrafiltration. See Membrane Technology Processes
Unfair Practices–Including Possible Deceptive / Misleading
Labeling, Advertising, etc. See also: Adulteration 658
Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands),
and Margarine Union 21, 69, 159, 203, 280, 307, 336, 407, 439,
511, 552, 757, 809
Unisoy Milk ‘n’ By-Products (Stockport, Cheshire, England) 711

United States of America–Activities and Influence Overseas /
Abroad 300, 351, 383, 406, 472, 475, 480, 486, 508, 511, 558, 575,
587, 593, 627, 628, 641, 648, 657, 658, 684, 704, 711, 729, 738,
739, 762, 764, 771, 802, 878
United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 887, 893, 898, 900, 902
United States of America, soyfoods movement in. See Soyfoods
Movement in North America

United Kingdom. See Europe, Western–United Kingdom
United Kingdom, health foods movement and industry. See Health
Foods Movement and Industry in United Kingdom
United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 9, 14, 17, 28, 29, 51, 58, 86, 109, 110,
117, 121, 141, 299, 405, 415, 416, 456, 487, 506, 526, 612, 613,
689, 691, 698, 705, 719, 737, 749, 756, 759, 764, 809
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.. 723
United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural

United States of America (USA) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13,
14, 15, 16, 17, 18, 19, 20, 21, 23, 24, 25, 27, 28, 29, 30, 31, 33, 34,
35, 36, 37, 40, 41, 42, 44, 45, 46, 47, 49, 50, 51, 52, 53, 54, 55, 56,
57, 58, 59, 61, 62, 63, 64, 65, 67, 68, 69, 70, 71, 72, 73, 75, 76, 77,
78, 79, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 110, 111,
112, 113, 114, 115, 116, 117, 118, 120, 122, 123, 124, 125, 126,
127, 129, 130, 131, 132, 133, 134, 135, 137, 139, 140, 141, 142,
143, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157,
158, 159, 160, 161, 162, 164, 165, 167, 169, 170, 171, 172, 173,
174, 175, 176, 181, 182, 183, 184, 185, 186, 192, 193, 194, 197,
200, 201, 202, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213,
214, 217, 219, 220, 222, 223, 224, 227, 229, 230, 231, 232, 233,
234, 235, 236, 237, 241, 242, 243, 244, 245, 246, 247, 248, 250,
251, 252, 253, 254, 255, 256, 257, 263, 264, 266, 267, 268, 269,
270, 271, 272, 273, 275, 276, 278, 279, 280, 281, 282, 284, 288,
289, 290, 291, 292, 294, 295, 296, 297, 298, 301, 303, 304, 307,
308, 309, 310, 311, 312, 313, 314, 316, 318, 320, 325, 326, 327,
329, 334, 337, 339, 340, 341, 342, 344, 347, 349, 352, 353, 354,
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355, 356, 357, 358, 361, 362, 363, 364, 366, 369, 371, 373, 375,
385, 386, 387, 388, 389, 390, 392, 394, 396, 397, 398, 399, 402,
403, 405, 407, 408, 409, 411, 415, 416, 417, 418, 420, 421, 422,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 437, 438,
439, 440, 441, 442, 445, 446, 449, 450, 451, 452, 453, 454, 457,
458, 459, 461, 463, 466, 468, 469, 470, 473, 475, 477, 480, 482,
483, 485, 487, 488, 490, 491, 492, 496, 498, 499, 500, 502, 503,
504, 505, 507, 519, 520, 521, 522, 525, 527, 530, 531, 532, 533,
539, 545, 546, 549, 550, 554, 555, 556, 560, 561, 562, 563, 564,
566, 567, 568, 569, 570, 571, 573, 574, 579, 580, 581, 582, 583,
585, 590, 591, 592, 594, 595, 596, 597, 601, 604, 605, 606, 610,
611, 612, 613, 616, 617, 621, 625, 626, 632, 633, 635, 636, 637,
638, 640, 642, 643, 644, 645, 647, 649, 650, 651, 652, 655, 656,
659, 660, 661, 662, 663, 664, 665, 666, 669, 670, 673, 675, 676,
677, 678, 686, 687, 688, 689, 690, 692, 694, 695, 697, 699, 700,
701, 702, 703, 705, 706, 709, 712, 716, 717, 719, 721, 723, 724,
725, 726, 727, 728, 730, 731, 732, 735, 736, 737, 741, 743, 744,
745, 746, 747, 751, 753, 754, 757, 758, 772, 773, 776, 777, 779,
780, 781, 783, 786, 787, 788, 789, 790, 792, 793, 794, 795, 797,
798, 799, 803, 804, 806, 807, 808, 809, 810, 811, 812, 813, 814,
815, 816, 817, 818, 819, 821, 822, 823, 824, 825, 826, 827, 828,
829, 830, 831, 834, 835, 836, 837, 838, 842, 843, 844, 845, 846,
847, 848, 849, 851, 852, 853, 855, 856, 857, 858, 859, 860, 861,
862, 863, 864, 866, 867, 868, 869, 870, 872, 873, 874, 875, 876,
877, 879, 882, 883, 884, 885, 886, 887, 888, 890, 891, 892, 893,
894, 895, 896, 897, 898, 899, 900, 902, 905, 906, 908, 909, 910,
911, 912, 913, 914

United States–States–Illinois 2, 9, 13, 14, 15, 17, 19, 20, 24, 25, 27,
35, 36, 37, 40, 42, 52, 54, 55, 71, 72, 78, 79, 81, 84, 86, 88, 94, 96,
101, 103, 105, 108, 113, 115, 117, 120, 124, 125, 126, 127, 129,
130, 131, 133, 147, 148, 149, 153, 154, 156, 157, 159, 161, 165,
174, 176, 194, 201, 205, 206, 207, 209, 214, 241, 242, 243, 244,
245, 255, 264, 266, 268, 271, 288, 290, 291, 296, 298, 300, 303,
304, 309, 316, 327, 329, 398, 399, 411, 415, 418, 421, 422, 429,
431, 432, 433, 434, 439, 440, 454, 488, 496, 527, 530, 531, 532,
539, 545, 546, 555, 569, 579, 580, 581, 582, 591, 592, 594, 595,
601, 612, 613, 621, 625, 636, 638, 640, 641, 643, 644, 647, 655,
659, 660, 678, 686, 689, 690, 692, 695, 697, 700, 701, 703, 705,
716, 717, 719, 727, 729, 730, 737, 738, 739, 741, 743, 746, 753,
757, 765, 777, 788, 790, 795, 797, 807, 809, 813, 825, 829, 831,
834, 835, 838, 839, 841, 845, 852, 853, 862, 864, 876, 886, 890,
894, 899, 906

United States–States–Alabama 830, 879, 905

United States–States–Kansas 3, 7, 8, 9, 11, 19, 24, 33, 46, 68, 86,
101, 106, 133, 142, 146, 167, 171, 172, 183, 208, 223, 235, 250,
252, 253, 254, 256, 279, 284, 288, 300, 316, 318, 341, 425, 452,
458, 459, 554, 596, 626, 632, 635, 643, 664, 669, 699, 712, 724,
726, 783, 838, 844, 857, 858, 860, 869, 882, 883, 884, 885, 906

United States–States–Arizona 398, 530, 724, 725
United States–States–Arkansas 55, 776, 829
United States–States–California 54, 112, 150, 156, 224, 231, 241,
245, 257, 275, 329, 334, 352, 371, 398, 399, 432, 433, 434, 437,
438, 439, 440, 442, 453, 461, 472, 487, 490, 491, 492, 500, 505,
507, 532, 533, 549, 567, 574, 632, 649, 689, 735, 736, 743, 830,
868, 888, 890, 895, 896, 897
United States–States–Colorado 169, 197, 213, 220, 222, 223, 234,
236, 246, 257, 272, 278, 289, 310, 311, 340, 343, 344, 347, 349,
354, 355, 358, 364, 387, 389, 390, 396, 398, 405, 426, 431, 433,
434, 449, 482, 485, 486, 520, 549, 563, 564, 567, 637, 649, 650,
753, 787, 829
United States–States–Connecticut 407, 829

United States–States–Indiana 7, 8, 14, 54, 55, 64, 65, 70, 89, 92,
116, 160, 161, 164, 185, 209, 295, 329, 398, 403, 441, 533, 728,
804, 843, 864, 885
United States–States–Iowa 5, 47, 55, 58, 61, 64, 65, 77, 102, 122,
219, 233, 300, 337, 341, 354, 388, 398, 434, 439, 440, 519, 525,
533, 549, 560, 561, 567, 571, 579, 583, 605, 612, 613, 663, 665,
670, 676, 705, 717, 728, 730, 772, 773, 781, 793, 798, 804, 806,
809, 810, 811, 812, 814, 815, 816, 823, 824, 828, 829, 837, 847,
848, 849, 851, 852, 853, 861, 864, 866, 867, 872, 876, 877, 885,
887, 891, 893, 898, 900, 902, 914

United States–States–Kentucky 504, 731, 810
United States–States–Louisiana 568, 585, 605, 643, 694, 695
United States–States–Maine 257, 371, 735, 779, 780, 804, 864, 874,
887, 893, 898, 900, 902
United States–States–Maryland 40, 71
United States–States–Massachusetts 54, 257, 371, 442, 507, 521,
567, 864, 896
United States–States–Michigan 54, 325, 371, 398, 407, 439, 567,
642, 645, 661, 662, 709, 721, 731, 744, 822, 826, 827, 846

United States–States–Delaware 156
United States–States–District of Columbia (Washington, DC) 40,
56, 87, 111, 170, 175, 200, 217, 229, 230, 248, 267, 270, 340, 371,
385, 417, 428, 445, 446, 487, 491, 505, 550, 573, 751, 875

United States–States–Minnesota 5, 19, 40, 41, 50, 54, 55, 59, 71,
114, 140, 152, 154, 156, 176, 263, 361, 398, 439, 458, 466, 469,
470, 475, 562, 673, 706, 721, 747, 773, 799, 809, 810, 822, 830,
839, 860

United States–States–Florida 407, 439, 499, 567, 650, 821

United States–States–Mississippi 55, 150

United States–States–Georgia 219, 329, 567, 802, 879

United States–States–Missouri 4, 6, 10, 14, 15, 18, 23, 30, 31, 34,
44, 55, 57, 62, 67, 68, 73, 75, 86, 90, 98, 106, 123, 132, 142, 146,
151, 155, 158, 167, 171, 173, 181, 184, 186, 193, 202, 207, 256,
269, 275, 279, 300, 356, 369, 392, 398, 402, 415, 425, 427, 441,

United States–States–Hawaii 570, 665, 786
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452, 502, 504, 658, 666, 669, 695, 699, 731, 789, 808, 829, 830,
836, 859, 869, 870, 875, 882, 906
United States–States–Nebraska 107, 167, 251, 398, 503, 687
United States–States–Nevada 170

USSR. See Europe, Eastern–USSR
Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati
Ghee) 779
Vandemoortele N.V. (Izegem, Netherlands). Including Alpro (Early
Years Only) and Vamo 307, 511

United States–States–New Jersey 2, 137, 162, 245, 257, 329, 375,
531, 688, 721
United States–States–New Mexico 398

Varieties, soybean. See Soybean Varieties
Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 351, 455, 580, 598, 601, 696, 722

United States–States–New York 1, 14, 15, 28, 40, 47, 54, 116, 156,
159, 185, 192, 211, 212, 247, 275, 371, 407, 432, 440, 450, 453,
498, 567, 594, 606, 895
United States–States–North Carolina 371, 877

Variety Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses 583, 752
Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Germplasm Collections and Resources, and
Gene Banks

United States–States–North Dakota 695
United States–States–Ohio 40, 55, 70, 71, 72, 86, 91, 93, 95, 135,
159, 237, 325, 357, 362, 371, 398, 440, 549, 677, 686, 723, 731,
745, 765, 863, 890, 891

Vegan cookbooks. See Vegetarian Cookbooks–Vegan Cookbooks
Vegetable oils. See Specific Oilseeds such as Peanut Oil, Sesame
Oil, Sunflower Oil, etc

United States–States–Oklahoma 731
Vegetable soybeans. See Green Vegetable Soybeans
United States–States–Oregon 257, 895
United States–States–Pennsylvania 5, 54, 99, 386, 794, 822
United States–States–South Dakota 830
United States–States–Tennessee 257, 371, 731, 762, 912
United States–States–Texas 421, 435, 604, 633, 675, 727, 758, 762,
803, 804, 817, 830, 855, 856, 876
United States–States–Utah 301
United States–States–Vermont 371, 864

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
Vegetarian Cookbooks–Vegan / Plant-Based Cookbooks–Do Not
Use Dairy Products or Eggs 892
Vegetarian Federal Union (Britain). See Vegetarianism–
International Vegetarian Union (IVU. Founded 1908; and its British
Predecessor the Vegetarian Federal Union
Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”)
(1869-1948), Seventh-day Adventists–White, Ellen G. (1827-1915)

United States–States–Virginia 736
United States–States–Washington state 257, 371, 567, 838
United States–States–Wisconsin 102, 354, 363, 398, 702
Urease. See Enzymes in the Soybean–Urease and Its Inactivation
U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 2, 126, 440,
531

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh
Foods, But Which May Include Dairy Products or Eggs. See also:
Veganism 47, 58, 86, 116, 398, 439, 448, 570, 693, 695, 711, 725,
736, 803, 846, 865
Vegetarianism–Efficiency of Plants Much Greater Than Animals in
Producing Food from a Given Input of Energy, Land, or Water. Also
Called Political Economy 625
Vegetarianism–International Vegetarian Union. See Vegetarianism–
International Vegetarian Union (IVU. Founded 1908; and its British
Predecessor the Vegetarian Federal Union

U.S. Soybean Export Council (USSEC) 886, 894, 899, 905
USA. See United States of America
USDA. See United States Department of Agriculture

Vegetarianism: Meat / Flesh Food Consumption–Statistics,
Problems (Such as Diseases in or Caused by Flesh Foods),
or Trends in Documents Not About Vegetarianism. See Also:
Vegetarianism–Spongiform Encephalopathies /Diseases 625
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Vegetarianism–Seventh-day Adventist Work with 47, 116, 398, 439,
736, 755
Vegetarianism–Statistics and Analyses on the Number of
Vegetarians or the Size of the Vegetarian Products Market 704, 755
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions
(Colleges, Main-Stream Restaurants, Cafeterias, Fast Food Outlets,
Hospitals, etc.). See also Vegetarian Restaurants 47

Manufacturers–Wenger International Inc.
Wessanen (Royal), NV Co. (Based in the Netherlands). Acquired
Tree of Life in Dec. 1985 and Balanced Foods in Dec. 1986 511,
821
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 257, 567, 723

Vestro Foods, Inc. See Westbrae Natural Foods
Viability and life-span of soybean seeds. See Storage of Seeds
Viana Naturkost GmbH. See Tofutown.com
Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov.
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned
by (Subsidiary of) Canadian Breweries Ltd., then by Procter &
Gamble from 1954, then by Central Soya Co. from 1985) 684

Wheat Gluten and Seitan Industry and Market Statistics, Trends,
and Analyses–By Geographical Region 443, 671
Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles:
Mienchin / Mien-chin 76, 86, 116, 133, 296, 307, 361, 376, 407,
443, 498, 671, 743, 755, 803, 846, 863, 868
Wheat Gluten Made into Seitan (Including Wheatmeat, Tan Pups,
and Tan Pops) 786, 892
Whip Topping (Non-Dairy–Resembles Whipped Cream or
Whipping Cream and Contains Soy Protein) 127, 192, 428, 525,
835

Videotapes or References to Video Tapes 628, 791
Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea
Vitamin E (Eight Forms of Tocopherol, Natural Powerful
Antioxidants) 642, 662, 799, 816, 824, 836, 890
Vitamins. See Antivitamin Activity and Antivitamins

Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modified Soy Protein Isolates with Whipping / Foaming
Properties Used to Replace Egg Albumen
White, Ellen G. (1827-1915). Co-Founder of Seventh-day Adventist
Church 420

Vitamins (General) 83, 335, 514, 575
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 29, 45, 49, 54, 83, 110, 144, 299, 371, 421, 480,
506, 567, 684

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by
Steve Demos. Including Soyfoods Unlimited. Owned by Dean
Foods Co. since 8 May 2002 398, 431, 507, 567, 864
Whole Dry Soybean Flakes. See Microsoy Corp., Formerly Nichii
Company

War, world. See World War II–Soybeans and Soyfoods

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) 770, 785

Waste Management, Treatment, and Disposal. See also:
Environmental Issues and Concerns 124, 572, 603

Whole Dry Soybeans–Textured (with an Extrusion Cooker for Food
Use) 649

Water Use, Misuse, and Scarcity–Environmental Issues 277

Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as
Food) 72, 120, 153, 327, 437, 472, 580, 594, 631, 636, 647, 652,
658, 662, 733, 742, 785, 805, 878

Waterproof goods or cloth. See Linoleum, Floor Coverings,
Oilcloth, and Waterproof Goods
Websites or Information on the World Wide Web or Internet 804,
806, 830, 843, 847, 849, 851, 860
Weeds–Control and Herbicide Use 622, 656, 765
Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound
Wenger International Inc. See Extruder / Extrusion Cooker

Whole Foods Market. Founded in 1978 in Austin, Texas, by John
Mackey and Renee Lawson 895
Whole Soy Flakes (Flaked Soybeans), Grits, Granules, or Textured
Products, Made from Whole Dry Soybeans (Not Defatted). See
Also: Soy Flour: Whole or Full-fat 153, 196, 274, 322, 333, 410,
492, 642, 652, 661, 685, 687, 752
WholeSoy & Co. (subsidiary of TAN Industries, Inc.), Modesto
WholeSoy Co. (California), and Aros Sojaprodukter (Örsundsbro,
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EXTRUSION COOKING (1938-2020) 412
then Enkoeping, Sweden; Founded by Ted Nordquist. Started Feb.
1981) 431, 511, 830, 874
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) 398
Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.
WISHH (World Initiative for Soy in Human Health), and World Soy
Foundation (WSF). Projects of the American Soybean Association
(ASA) 856, 864, 874, 875, 876, 891, 905, 906
World 159, 231, 234, 300, 355, 417, 443, 580, 582, 636, 831
World Initiative for Soy in Human Health. See WISHH
World problems. See Hunger, Malnutrition, Famine, Food
Shortages, and Mortality, Population Growth (Human) and Related
Problems (Including Poverty), Protein Resources and Shortages,
and the “World Protein Crisis / Gap / Problem” of 1950-1979
World Soy Foundation (WSF). See WISHH (World Initiative for
Soy in Human Health)
World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 5, 110, 439, 440, 492
Worthington Foods, Inc. (Worthington, Ohio). Including Battle
Creek Foods (Michigan) from 1960, and Madison Foods
(Tennessee) from 1964. A subsidiary of Miles Laboratories from
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan.
1990 21, 40, 47, 69, 70, 86, 89, 116, 130, 134, 156, 159, 164, 265,
307, 325, 398, 407, 420, 439, 453, 487, 736, 755, 809, 863
Yamato Tofuhaus Sojaprodukte GmbH. See Huegli Naehrmittel
A.G. (Steinach-Arbon, Switzerland)
Yeo Hiap Seng Ltd. (Singapore and Malaysia) and Affiliates 684
Yield Statistics, Soybean 58, 351, 436, 469, 622, 683, 684
Yogurt, soy. See Soy Yogurt
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). EnglishLanguage Chinese Cookbooks and Restaurants: “Bean Curd Skin”
60, 127, 136, 191, 328, 408, 437, 547, 710, 779, 792, 836
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
Zaire. See Africa–Congo (formerly Zaire). Officially Democratic
Republic of the Congo (DR Congo). Also known as CongoKinshasa
Zea mays. See Corn / Maize
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