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PREFACF

Inadequate food consumption and poor quality foods for the people
of many less developed countries (LDC) have contributed to their high
mortality, poor mental as well as physical growth, and general deterioration
in the quality of life; in turn, the economic growth of these countries
is inhibited. Thus, the lack of low-cost nutritious foods 1s a basic
link in a cycle of poverty and primitive existence.

To provide low-cost and highly nutritious foors for LDC populations,
the U.S. Agency for International Developmen: (USAID) supports the
approach of introducing soybeans for human consumption, Accordingly, a
project to promute soybeans as a food stuple among the rural poor in a
selected LDC and to develop methods for introducing unprocessed or
simply processed soybeans as a direct fcod for low-income segments of
the populations of other LDC's was initiated. This review, an inventory
of information on the utilization of unprocessed and simply processed
soybeans as human food is a part of that project; 1its primary purpose is
to reveal the state-of-the-art of food uses of soybeans and information
on the pattern of soybean consumption around the world. Barriers affecting
the use of soybeans as food are identified and an indicaticn of needed
research or development work to overcome such barriers in developing

countries is included.

H. L. Wang, G. C. Mustakas, W. J. Wolf,
L. C. Wang, C. W. Hesseltine, E. B. Bagley
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INTRODUCT .ON
The soybean, a native of China, 1s perhaps one of the world's
oldest crops. Nc one knows how lcng ago man started to cultivate soybeans.

Ancient Chinese litevaturc reveais that soybeans were cuitivated and

many centuries, their cultivarion was confined %3 Asian ccuntries. On a

small scale, zoybeans were grown 1n Europe as early a: the 1700 s and in

~

the United States in the 1800':  Not until the 1530°s d:d the United
States begin to preduce scybeans as @ commercial crop and, since then,
the phenomenal growth 13 histery. Today, rhe United State: leads the
world in soybean production with 1 5 b:llicn bushel: in 1975 (41,406,000
metric tons), while in the same year, China, the chief scybean producing
country in Asia, produced only 366 million bushels (10,000,000 metric
tons).

Traditionally, soybeans have been used in the Orisnt as food. To a
great extent, they have provided the Asian population w:th needed protein
since ancient times. In the Unitad State: and Eurcpe, :zoybeans were
used as a forage crop through the nineteenth centusy  Since then,
soybeans became valucd s a source of edible and industrial oil and as
defatted meal for animal feeds Soybeans as food have never been well

accepted by Westerners.
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known or adopted outside the Asian population. In recent years, industrialization
has been introduced into the majc: :ities of Asia, but the fine hcusehcld
art of making soybean food preduzt: remain: active in small townz, or 1In
other areas around the globe to wnich Orientals have emigrated. Today,
millions of Oriental people st.i} enjoy and rely upon scybean foods
prepared by methods developed man, centuries ago,

Because of the increa:ing awarenes- of the nutritional value of
soybeans, and the shortage or nonexistence of an-mai protein in many
areas of the world, soybeans are being u:ed rsday 1n ever-increasing
amounts in a wide variety of fcod products, and perhaps by more pecple
than ever. This literature sur.ey attempts to reveal the state of the
art of worldwide utilization of scybeans a: food. Emphasis wi1ll be
placed on unprocessed and simpiy processed soybean foods used in the
home and at village levels.

The survey, which was mainly derived frem the files of Northern
Regional Research Center scientists, ccvered existing literature as well
as information obtained from contacts with :cientists from various
countries, institutes, industrie:, and voluntary agencies, visits to
other countries, and first-hand know hew  To suwppiement and up-date
this information, an on-line lite-ature sear-n was made 1n AGRICULA
(formerly CAIN) data base using subject Key word: as wsll as key words
of voluntary agencies and interna*icnal crganizations,; letters were sent
to individuals, government agencies, and educational institutions of

concerned countries.
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SOYBEAN FQOOD USES AND PRODUCTION IN ASIA

Soybean foods are commen in the Asian countries, but they are most
popular in China, Japan, korea, and perhaps Indonesia. Berause of their
long history, the Chinese have had a great influence on the use of
soybean foods. As a result, mzny sovbean toods from d:.i{:rent countr.es
are similar but the details in preparing and serving may vary. Some of
them are still unique to one particular area or country

In Asia, sovbeans are all classif:ed as ed.ble. To make the beans
as palatable as possible, many method: have been devised. In addition
to whole cooked soybeans, processed :oybean foods consumed in A .
include soybean miik, many type: of <cvbean curd, soybean sprou s,
soybean protein and o1l film, soybean flour, soy sauce, bean paste,
soybean cheese, tempeh, nattc, fermented biack beans, and perhaps others.
Some are flavoring agents and others are staples  Many are simply made
and some are made by complicated {ermentation processes. lowever, all
of them are versatile and can be served in endless ways.

Since information was gathered from many :curces, and variations in
the procedures of making and serving any one fcod frequently occur, even
in the same country, no attempt has been made to describe each or any
particular process, nor to specifically credit the source of the information.
Rather, a selection of relatively simple and fundamentally sound processes

with significant variations and adaptations will be presented.
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Soaking Dry Soybeans

Regardless of the process used and the end product desired, the
first and most important step in making soybean foods from dry soybeans
in the Orient is to thoroughly scak the beans. The soaking process has
long been believed to reduce the ccoking time as well as to increase the
wholesomeness of the product. Kecent :cientific findings have supported
this belief. Since the soaking process is comronly practiced with
little variation, a general description cf this process seems to be
justified.

For convenience, one ususlly starts to soak the beans in the afternoon
or evening for the following day’s use. The beans are rinsed several
times with fresh water and rubbed with the hands or stirred vigorously
with a paddle. The water is then poured off. The clean beans are
allowed to soak in an excess amount of water, 1.e., 1 cup of beans to
3 cups of water. Depending on the air temperature, the soaking time may
vary from several hours to overnight, in summer 6-7 hours and in winter
24 hours. Overnight soaking, however, is widely used On a hot summer
day, several chai.ges of water during scaking ave desirable to prevent
bacterial growtl.. Under controlled laboratory condition:, we found that
beans reach maximum water absorption after scaking at 20°C for 18 hours,
or at 28°C for 8 hours. Thoroughly scaked beans usuilly welgh about
2.2-2.4 times their original weight depending on the variety of beans,
or slightly less than 3 times their original volume. The soaked beans,

after draining and rinsing, are ready for use.
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If soaked and dehulled scvbean: are needed, the dehulling can

easily be accomplished after soak:ing by rubbing the beans againit eac
other with the hands. The seedcczts, freed f:om the bean: by rubbing,
can be flo. ted awav with water. In Indones.a, as well as in scme other
areas, the seedccats are sometimes reme.ed by placing the 52 aked soybeans
in a bambco basket at the edge ¢f a ruver and troeday on them by foot
so that the lcc:e seedccats 1lcat away woth the strecming aates

boiy ths besn: for L minwte at ine peguming of the

O

Some prefer u
soaking, and then let them »cak cvern.gnt cefcre genclimg  Thes procedure
will facilitate the remcizi 2f the hulls

In Thaiiand, =c,bean foods are :elat.vely neéw ana the natives are
not acquainted with the zaste  They prerer to soak :uybean: i a scdium
bicarbonate sclution to reduce rthe nean, $2svor  Recent pubiished

results (Kanda et al., 1976 irdicate that b2iling 1n 0 2% =o>d:um bicarbonat

solution for § minutes doe:, indeed, dec:ease the beany flavcr
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In China
Tou Chiang (Soybean Milk)

Tou Chiang 1s said tc have been originated by z Chinese philosopher
long before the Christian era. Because of 1ts arpearance and consistency,
resembling that or dairy miik, tou chiang is generally known as soybean
milk to the people outside ot "hina  Tou cniang has a :ubtie milk
sweetness and & scrong chaiacie. =tic tlaver .ked by practicaliy all
Chinese. The cafe speciaiizing .n tou chiang citen has an open pot of
boiling tou chiang in the tront of the shep to luze iuztzmers
Preparation

Mater:ials:--Soybeans sna water Wnile any variety cf beans may be
used, var:ietie: that have unifcrm size, light coler, thin seedcoat, and
high protein are preferred

Equipment:- -Scaking container:, cocking pots, cicth bag, cheese
cloth lined strainer or f:ne screen for filtraticr, and efficient grinder.

In China, a stone mili is generally used for grinding. The mll
consists of two preces of flat, :ircular stone with ridgelike grooves on
one side of each stone. One :tone 1: put on top cf rhe other with
rough sides tcuching The top stone can be te ned as-und oy hand against
the lower one  Thre beans and witer are fed through a hole near the
edge The fluid that flows out between the stones i1: vun into & container.
In these days, mctor driven miils with vertically mounted stzne wheels

are also used 1in small shops
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In the laborator:e: or &t home, we havs found that electric blenders
or liquifiers, such as War.ng Biendors, are convenient 1o use for pridusing
small quantities of m.:k  lther zutomat.l rzod grainders, inexpensi-e
burr-type feed gyindsvs, :ird irone m.i:: uied by corm starch manufacturers
in this country are wierul (when and Chen, 19675

Procedures:- -Making toiu .nlang 2% & rather simple proces: and has
been described by :teverai .n.e:tigatcr: (Pipers and Morse, 1923, Chen and
Chen, 1962; and “wzing, .967)  in gsnera., the:e procedure: ave very
similar, and the, <an 2: 2v:.ea oul ©.her &T hme Or aU v .:.iage levels
as well as in a modr.r £z7.2.%

The beans (i rcurdza cup, app:iz«lmarzly 200 g.) are first washed,
soaked, and drainsd zs dssizibed unaer "'Sueking Diy Soybeans.'' The
soaked beans (apprcximatel; 3 Zup: cr 500 g.) are ground with a stene
mill while a smal. strean ¢r water .. zdded  Or the beans can bz biended
with a small amount of wate: in a War:ng Biznd:r for 2 minwtas at high
speed. The ground mass 15 plated .n a .ocking pot and moze vater i3
added to make a natesz-ti-m2an ranic of 8 1 hased on the weight of the
dry beans (amount cf wete. necded afrer :zaking, 1,300 ml ). The ground
mass 1s stirred for z few minute: znd heated to bo.iing w.th censtant

Ty to skim 5rf the

o

stirring to prevent sior-h.hg. 1L i3 CITEN Nece:s
froth over the surface to prevzn? :.dder oo.iing ¢ver  The <ooked
ground mass 15 s*t:a.ned Through s -..lch Dag cr double layered ches:z
cloth. The tou chiang or woybear miik (appsocmmately 1,000 ml ) passes
through the beg and leave: the insoluble residue (tou cha or soybean

pulp) behind.
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In many shops, the ground soybean mass is heated in a drum using
steam from a coal-heated boiler. It ic then wum into a device similar
to a Buchner funnel but fitted with a fine metal screen. The device is
set over a big barrel into which the scybean miik filters.

" To produce tou chiang that has a smccth mouth feel and fine-textured
consistency, it 1s important to teed the beans slowly and with a small
amount of water during grinding Grinding with a large amount of water
often results in a growd mas: of <oarse texture which, in turn, yields
low-quality milk,

A water-to-dry bean ratio of 10:1 13 also commonly uiz=d in China

The ratio is not a critical factsr in making tou chiang; howe.er, .
g g

®
5

ratio higher than 10:1 will result in & product having lzw prot
content without increasing total protein recsvery. On the otheé: hang, a
ratio lower than 8:1 may yieid miik ha.ing a high protein content, but
the total protein recovery might be 1ow  From Chinese Sxperience,
ratios of 8:1 to 10.1 are most s.itable

Some tou chiang maksi: preter to f:iter the ground mass before
heating, even though it 1s much easie: to filter after cocking. Perhaps
the extra fuel cost of cocking .3 :onsidered to be more important than
time.

In recent years, varicus p-ocedures ha.e been developed to reduce
the beany flavor of soybean milk (Kands et al., 1976; Kon et al., 1970;
Nelson et al., 1976; Wilkens et al., 1967). The simplest ones are to
grind the beans with boiling water cr to bsil the beans in dilute sodium
bicarbonate solution before grinding. The heating process, however, may

denature the soybean protein and thus reduce the protein solubility.
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Byproduct:--The only byproduct from making tou chiang is the insoluble
residue known as tou cha, which has a very high nutritional value (Hackler
et al., 1963; Hackler efr al., 1967)., It 1s commonly used as animal
feeds, but it is also eaten by people

Composition and properties

The composition of tou chiang will vary with the beun variety used 'and

with the preparation method (Lo er al., 1968a,b; Wilkens and Hackler,

1969). In general, it is low :n fat, carbohydrates, calcium, phosphorus,
and riboflavin, but high in 1rcn, thiamin, and niacin in compar:ison with
cow's milk. Tung and his coworkers (196i) give the following composition
of tou chiang sold in Taiwan: water, 94 g., protein, 3.3 g.; fat,
0.9 g.; carbohydrates, 1.4 g.; ash, 0.3 g.; calcium, 12 mg.; phosphorus,
40 mg.; iron, 0.7 mg.; thiamin, 0 04 mg.; ribeflavan, 0.02 mg.; and
niacin, 0.2 mg.; per 100 g. of tou chiang.

The properties of tou chiang are quite similar to those of animal's
milk. Acids and inorganic salts will coagulate the protein. Like cow's

milk, touchiang can also be fermented by some Lactobacillus bacteria to

yield acid milk and yogurt-like product.

Ways of serving

Direct uses:--Traditionally, tou chiang is made fresh daily and
sold on the street or in small cafes. Even though the tou chiang process
can be easily carried out at home, it 1s not commonly done because tou

chiang is readily available commercially.
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Tou chiang is served hot after boiling and as part of the breakfast,
Some prefer it flavored with sugar, while others have a fancy for a
salty taste achieved by addition of soysauce (chiang yu, a fermented
soybean product containing 16-18 percent salt), a little green onion, a
dash of sesame oil, and even little salt-pickled vegetables.

In Chinese tradition, tou chiang has been consumed by adults rather
than by children. A typical tou chiang ccnsumer, perhaps, is a middle
class office worker or college student whc has enough education to know
the nutritional value of tou chiang, and who also has extra cash. On
his way to work in the morning, he will have a bowl (> oz)of tou chiang
and some breadlike food tor his breakfast

Tou chiang 1s .nore popular in cities than in the rural areaz. Not
because the people in the rural area do not like tou chiang, but, more
likely, because they do not believe in spending their time or hard cash
on a bowl of "watery stuff."

With increasing awareness of the nutritional value of soybeans, tou
chiang is more popular than ever. In Taiwan, one can find a tou chiang
stand or cafe on almost every street corner. Tou chiang has also been
bottled and sold as a cold drink Its popularity in China, however, is

limited.
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To increase the nutritional value of tou chiang for infant feeding,
Dr. Huang and his coworkers at the Coliege of Medicine of National
Taiwan University, Taiwan (Huang €t al., 1976) suggested enriching
soybean milk with parr:ally eutsly:sd egg  In our communication with
Dr. Huang, he indicated that the :dea of adding an egg to a bowl of tou
chiang is widely practiced :n Taiwan However, this egg-soybean milk 1s
usually consumed by adults, to a :es:zer extent by children, and is only
infrequently given to infants.

Indirect uses:--Many soybean focds which are more important and
popular than tou chiang 1tseif aie made trcm tou chiang--those foods
will be discussed in the late:r secrtions.

Suggested uses:--Tou chiang can be used the same way as cow's milk
in many Western recipes. It can azl:o be made into yogurt--or acid milk-
type products. First it is heated to bciling, mixed with sugar (5 percent)3
poured into a container, aliowed to cocl, and then inoculated with pure
culture (Wang et al., 1974; Kandz et al , 1976), yogurt, or commercially
available yogurt starter . The container x5 then coversd and kept 1n a
warm place until yogurt ccneistenty i@ chbtained, usually cvernight
depending on the temperature. In our laboratory, we incubated the

inoculated soybean milk for 20 hours at 37°C.
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Yogurt made from soybean milk 1s best when served cold, or it can
be mixed with equ .. parts of water and served as a sour cold drink.
Tou Fu (Soybean Curd)

Tou fu is closely associated with tou chiang (soybean milk), because
the initial step in making tou fu 1s to make soybean milk When a
mineral salt or acid 15 added to :oyb<an milk, coagulation occus: which
is similar to cottage cheese prrduced from dairy miik  When the coagulated
mass is allowed to drain, the result is a scft white curd called "tou
fu'" by the Chinese and soybean curd by the pecple from the Western
world.

Tou fu has a very bland taste and is white or grayish white. It
has a soft but firm texture with the consistency of cream cheese.
Traditionally, tou fu is made daily and sold in the form of a wet cake.
The size of the cake may vary, 10 X 10 X 3 cm. being a common size.

Tou fu, perhaps, is the mcst 1mportant soybean food in the Orient.
It has much the same importance to the peopie of the Orient that meat,
egg, and cheese have for the people in the We:t.

Preparation

Manufacture of tou fu started during the era of the Hang dynasty;
Liu An (179 B.C.-122 B.C.), King of Wainan, invented the methcd of
preparation. Centuries later, numerous procedures of mak:ng tcu fu have
been described (Adolph and Kiang, 1920; Chen and Chen, 1962; Chin and
Van Duyne, 1961; Piper and Morse, 1923; Shurtieff and Aoyagi, 1975;
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Smith et al., 1960; Wai, 1964; Wang, 1967); however, the underlying
principle for making tou fu 1s :t:1l based on the simple cne 1inverted by
Liu An. The details of these procedures may vary tc some extent, just
as any household art may vary from one family to another, but in general

S ~

they are very similar.

Materials:- -Soybeans, water, and coagulants  Any variety of soybeans
may be used for making tou fu; however, y.eld, cclor, and texture of tou
fu vary with the variety (Piper and Morce, 1923; Smith et al., 1960).
Original protein and o1l content ci the beans 1s a factor in yield as
well as in the final protein and o.l content of the tou fu. In general,
Chinese prefer beans having high prorein content, uniform maturity and
size, thin seedcoats, and & brign:, i1.ght color, which are essentially
the same as required for mzk:ng soybean milk

The most commonly used precipitating agents or coagulants are
powdered gypsum (a mixture of calcium sulfate and magnesium carbonate)
and yen-1lu (the concentrated liquia obtained in the manufacturing of
salt from sea water, contain:ng mainly magnesium sulfate and magne:zium
chloride). Since the Chineze diet 1% iow in calcium, 1t 15 apparent
that the most desirable coagulent would be calcium salts: calcium
sulfate, calcium chloride, calcium lactate, calcium gluconate, and
calcium citrate (Wai, 1964). Acid:z, such as citric or vinegar have also

been used, but not commonly in China.
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Equipment:--In addition to the equipment required for making soybean
milk, as described under tou chiang, square wooden boxes about 4-S‘ém.
deep are used to press and moid tou tu. The boxes should be equipped
with small holes or slits, and iined with clcth so that the exce:s whey
c¢an bé drained off, and the curd is ifcrmed into the s:ze c¢f the box.

Procedures:--The f{1rst step _n preparation of tou fu it to maks tou
chaing (soybean milk as previcusiy d=-7::ped). Nexr, the protein is
precipitated by a coagulating agent and then pleced inte a molding box
to form a cake.

About 1,000 ml. of tou chizng cbtzinea from 1 cup of diy beans is
brought to a boil, and 3.5 g. cf Ca504 ZHZO suspended in 20 ml hot water
is slowly added to the hct milk (70 80°C). In many shop:, where ground
bean mass is cooked befcre filt:zt.cn, no cooking 1: applied to the
resulting soybean milk befcore the addition of the coagulant  Since tou
fu is frequently eaten withour further cocking, we recommend bciling the
milk for 20-30 minutes before add:ng the ccaguiant to increase the
nutritional value and also tc¢ lezsen the beany flavor  During ccoking,

constant stirring 1s necessary to z-.cid scorching. Steamer: >r double

Y

boilers are very convenient fcr thi: purposs.

The coagulation of soybean protean by the addition of a salt is the
most difficult step im making tcu fu  The right amount of salt and the
kind of salt used are two important facto:s necessary to attain a

satisfactory curd. We recommend 3-4 g. of CaSO4r2H20 per 1 liter of
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milk obtained from 1 cup of dry beans. Shurtieff and Aoyag: (1975)
suggest the use of 3 tablespcsns magnes:um chloride, c¢alcium chloraide,
calcium sulfate, or magne:s:um st.fzte for the amcunt of scybean miik
obtained from 8 cups cf scybeans iratic cof water tc beans being 8:1).

The kind of salt used alsc atfects the quaiity of the tou fu

Calcium sulfate seems to be :zupesil: te Cther calcium ot magnesium
salts; because calcium sultate coicgulites the prote:n =icwiy o give the
most gelatinous type ol precipitation ana the smecthest texture,

The salt should tir:t be 41:3cived or :uspended in hct water and
then added to the hot malk (70 80°C. with gentle mixing by 1 paddie of
scoop. The additicn or an :rsufric ent amount of sait <z the aaditicn
of the salt too quickiy nct cniy calses 1nTompiete psecipitation but
also results in & turbid suspensicn, whizh makes separat.on of the whey
from the precipitated protein difricult  On the other hand, tco much
salt makes the tou fu tco hard, wh:zh i: nct l:ked by me:t Orientals.

Satisfactory and complete curd fcrmaticn i: indicated by the slow
aggregation of the small cu:d .ntc & iarge mas: which gradually settles
to the bottom of the container, and change of the milk into a light
yellowish, clear 1iquid A sudden ficccuiation usually means excess
precipitating agent With close cbservat:ion ard :tome practlice, one can

easily achieve this most difficult step of making tou fu
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After the curd settles, the whey (the supernatant) is partially
removed, and the curd is transferred tc a wooden box lined with ccarse
filter cloth. A bex of 12 X 12 X 5 zm with smail holes or sl:t: in the
sides and at the bottom 1: a ccnvencent ::ze to handle the quantity cf
curd made from 1 cup of soybeans The end: of the filter clcth are
folded over, and & bca:d placea upon .t iU 1s then subjected to pressure
from the top with stones <¢: cthe- weight: of about 500 g 1o squecze out
the whey. When draining has :tcpped, the cz2ke, which zhouid be solid
enough to stand handling, 1: ready to be removaed from the b:x. From
1 cup of soybeans, 450 tc 500 g. of i2u fu w:th a moisture content of
85 percent 1s made. The amcunt cf cu:d, the weight of pressure, and the
prescing time will affect the hardne:: of the tou fu Large batches of
tou fu can be made by using the :ame procedure, and the same sumpie and
inexpensive but larger equipment Ihen pres:ing curd, the wocden boxes
can be stacked and pres<ed under a we:ghtad lever.

Byproducts:--Tou cha (the re:idue from making soybean milk) and
whey are the only byproducts from tou fu manutacture. Both are used for
animal feeding. Tou cha 1s also used for food.

Composition

The composition of tou fu may vary dspending on the bean variety
used and the method of preparation. The fcilcwing is the compositicn of
tou fu made in Taiwan, a: repcrted oy Focd Industry Research and Development
Institute, Hsin Chu, Taiwan (1971)): water, 86.3 g.; protein, 7.3 23
fat, 3.5 g., carbohydrates, 2.3 g ; fiber, 0.3 g., ash, 0.7 g.; calcium,
95 mg.; phosphorus, 106 mg.; iron, 2.8 mg.; vitamin Bl’ 0.05 mg.; vitamin

BZ’ 0.03 mg.; and niacin, 3.8 mg. in 100 g. of tou fu.


http:Indu--.ty

- 20 -

Ways of serving

Because tou fu is rich in prctein, fat, and minerals, 1t is known
in China as "meat without bones,' even thcugh tou fu, as used in the
Orient, has a soft, cream cheeselike consistency that :s quite different
from meats. However, a variety of products processed from tou fu that
have less moisture content and a more chewy texture are avaliable

Tou fu is consumed almcst da.ly by sveryene in China--rich and
poor, young and old. No report has been given of the amount of tou fu
consumed by each person daily, but a figure of 3-4 oz. seems to be
reasonable,

Tou fu is usually made, sold, and eaten the same day, although it
can be kept in cold water for a couple of days when the weather 15 not
too hot, and for as long as 2-3 weeks in the refrigerator with changes
of water. Tou fu when fresh is a rather tasteless product, but 1t can
be mdde ‘into a .great variety of delicious dishes.

Without cooking:--A delightful way 1o serve tou fu without further
cooking is simply to serve 1t with the add:ition cf soysauce, sesame o1il,
green onion, or hot oil 1f one ha: z taste for hot food, or with any
other spices or flavoring agent: cne prefers.

Boiling:--Tou fu 1s frequently used in soups with vegetables, such
as chicken broth with tou fu and pea:, but 1t 1s used with any soup
stock and vegetables depending on availability and preference. Cooking

time for tou fu is short, just a few minutes but not critical.
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Tou fu is also served by bciling and then dipping into one': favorite
sauce. It is the key ingredient in huo-kuo (firepots) which 1s a one-
pot cookery containing the entire meal similar tc Westerner's fondue
cookery.

Quick stirring:--Using a small amount of oil in a heated skillet,
cook slices of tou fu until both side: are brown Add SCy sauce or
other flavoring agents a: desired, and serve hot Sometimes, sliced
pork or beef are first browned and then mixed with tou fu

Simmering:- -Shredded pork or beef are cooked in a l:ttle hot oil
with constant stirring Add hot bean pé-te and a small amount of water,
then bring to a boil  Add smzi: cutes :f tou fu, salt, and S0y sauce tg
taste. Cover and simmer for about 5 minutes

Shrimp 1s also cooked with tcu fu in the same manner

Steaming:--Tou fu cake: are stuffed with flavored ground meat or
shrimp and then steamed. Tou tu 1: also steamed just with flavoring
agents, such as soy sauce or sufu (termented tou fu).

Stewing:--Bean curd cocked in an =a:then pct is a common way of
eating tou fu in the Szechuan :egion  Plice cut up chicken, pork, ham,
dry sea foods, vegetables, mushrocms, tou fu, .or any other foods one
prefers in the earthen cassercls. Add salt and soup stock and simmer

over low heat until served
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Chinese dishes are usually cooked meats or sea foods together with
vegetables or tou fu, so that the vegetables and tou fu are enriched
with the meat flavor Here, tcu fu 1: chown to be cocoked 1n all the
major ways available in China and i1ts versatility is evident. With a
little imagination, tou fu can be used in the national cuisine of countries
around the world.
Processed Tou fu Products

Tou fu nao, tou fu kan, chien chang, yu tou fu, and tung tou fu are
different forms of tou fu These products, with different degree: of
hardness and water content, are made from tou fu by applying various
amounts of pressure when tou fu 1: pressed at the molding stage  The
material and equipment required znd the procedure tc make these products,
therefore, are the same as {ur making tou fu.

Tou fu nao (Soft curd)

Tou fu nao has a softer consistency than tou fu. It is prepared by
adding less than the regular amount of coagulant required for making tou
fu, and it is not pressed The soft custard-like curd looks like thickened
soybean milk and 1s served just like scybean milk  Some prefer to have
tou fu nao with sugar, and cthe:: like 1t with soysauce, sesame o1l,
pickled vegetables, dry shrimp, and even chopped meat

Tou fu nao is also served as a part of breakfast, but it 1s not as

common as tou chiang.
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Tou fu kan (Dry bean curd)

"Kan" in Chinese means "dry," so it is apparent that tou fu kan
contains less water than tou fu itself does. When tou fu is pressed
under pressure until as much whey as possible is expelled, products with
a water content as low as 50 percent can be obtained. The thinner
the cakes of tou fu, the drier the producls can be made. These: products are
known as peh tou fu kan (white, dry bean curd) because they are still
whitish in color. One can slice this white, dry bean curd intc thin
strips and use 1t as noodles in soups, Gr saute it with mear and vegetabies.
White, dry bean curds sometimes are immeised 1nio a specli. vegetable
stalk-salt solution which y:eld:s a fermented preduct.

Frequently, white, dry bean curds are <immered in hot strcng tea
and burnt sugar for a short time, followed by surface-drying over a siow
open fire. This brown product ic generally known as tou fu kan. Tou fu
kan has a chewy, meatlike texture, and also has a. special aroma and
taste.

There are many variaticns of tou fu kan. Usually it is further
seasoned with soysauce, star anise, pepper corn, Or special Chinese five
spices powder, and then dried oier Iow heat. All these products can be
consumed as they are as a side dish for regular meals or as between-meal
nourishment. However, they are frequently cooked with meat and vegetables
in sauteed and simmered dishes. Tou fu kan 1s not as commonly consumed

as tou fu, perhaps because 1t cost: mere.
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Chien chang

This product is formed by pressing thin layers of bean curd between
sheets of cloth. The product, which looks like a piece of cloth, can be
cut into thin strips and used as nccdles in soups. It can also be
stewed with meat. Sometimes it is used to wrap ground meat and then
cooked.

Chien chang is often rolled into thin rclls, sprinkled with salt,
and then packed into a covered bowl. After setting at room temperature
for a few days, a natural fermentation takes place which y.elds a strong-
flavored product known as me1 chien chang (fermented chien chang). The
product 1s steamed before serving This fermented product is made at
home in some regions.

Yu tou fu (Fried tou fu)

The fresh tou fu with a low moisture cocntent is cut into small
squares and deep-fried. Yu tou fu is just another form of tou fu and
can be served just like any other tou fu product,

Tung tou fu (Frozen tou fu)

Because of lack of freezing facilities, frozen tou fu is usually
consumed only during the winter menths. Fresh tou fu is cut into small
pieces and exposed to severe weather. After freezing, the structure of

tou fu is greatly changed; all the water becomes ice. When the frozen

N

tou fu is thawed, only a nstwork of protein and other solids is present;
it looks like a piece of sponge It 1s resilient and absorbent. It has

a chewy texture which is remarkably similar to that of tender meat.
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Frozen tou fu is used in soups or stewed in an earthern pot with
meats, sea foods, and vegetables. In general, processed tou fu products
are not as frequently eaten as tou r1u.

Tou fy pi (Protein-Lipid Film):

Tou fu pi is another prcduct closely related to soybean milk or tou
chiang. It is the film formed on the surface of scybean milk during
heating, just as skin forms in the heating of cow's milk. The cream-
yellow film is usually air-dried and sold in the form of sheets, sticks,
or flakes.

Preparation

In the preparation of tou fu pi, soybean milk is heated to a boil
in an open pan and then maintained at a temperature just below boiling
over a low fire. When a film is formed, 1t is removed from the milk by
passing a stick underneath the film surface. The stick with the film is
then hung to air dry or to dry over a low charcoal fire (Piper and
Morse, 1923). Succeeding films are removed in the same fashion until no
film is formed. Piper and Morse (1923) mentioned in their book that the
milk from 3 1b. of beans would yield abcut 30 sheets of tou fu pi. Wu
and Bates (1972a) reported that after film formation ceased, the soybean
milk remaining contained about 34% prcote:n, 11% total lipid, 28% carbohydrates,
and 13% ash (percent dry-basis), whereas the starting milk contained 50%

protein, 29% total 1lipid, 16% carbohydrates, and 6.6% ash.



- 26 -

Frequently, the tou fu maker harvests a few sheets of tou fu pi
before adding salt to make tou fu.
Composition

The composition of tou fu pi is not consistent. Wu and Bates
(1972a) found that the protein and lipid content of successively formed
films generally decreased. The carbohydrate content of the first groups
was always the lowest and increased in the subsequent groups The ash
content of the successive grcups of films also increased gradually, and
was especially high in the last gvoups. Wu and Bates (1972b) also found
that the film 1s not a compound cf fixed chemical composition, since the
ratios vary somewhat with the composition of soybean malk processing
conditions. In general, they found the film contained 55% protein, 28%
total lipids, 12% carbohydrate, 2% ash, and 9% mcisture, which is comparable
to that cited by Borgstrom (1968), 52% protein and 24% fat.

Even though the moisture content of tou fu pi is low, the shelf
life of the product is short because of its high lipid content.

Ways of serving

Tou fu pi or Yuba in Japan is a very popular foodstuff in the

Orient; however, it is not eaten daily
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Tou fu pi is quite brittle and is always softened by soaking in
cold water before cooking. It can be used in soups or as a sheet for
wrapping ground meat or vegetables which are then steamed, simmered, or
fried. 'Vegetable chicken," a must for a vegetarian's banquet, is made
by folding several rehydrated sheets of tou fu pi seasoned with soysauce
and other spices, and then steaming and slicing.

Huang Tou Ya (Yellow Bean Sprout, or Scybean Sprout)
Bean sprouts, which are quite popular in the United States, are not

made from soybeans; they are sprouts cf the mung bean (Phaseolius aureus),

tiny green beans. Sprouts grown frcm scybeans are very popular in
China, and are known as huang tou ya which means yellow bean spriuts
They look like mung bean sprouts except that the bean portion (cotyledons)
of the soybean sprout is more distinct because of its large size and
light yellow color. Soybean sprouts have the same crispy texture as
mung bean sprouts and are more tasty However, mung bean sprouts are
more frequently eaten than soybean sprouts because of their cost difference.
Preparation

Materials and equipment:--Soybeans, sprouting container, and cover.
Any container equipped with draining cutlets is suitable. Bamboo baskets
are frequently used and straw mats are used as cover Clay flower pots
available in the United States are also ccnvenient to use at home.
Cover the bottom hole of the clay pct with rust-proof screens or cheese

cloth to prevent beans from faliing through the hole.
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Procedures:--It is quite simple to sprout beans at home. There are
only a few rules to follow. Beans need encugh moisture to germinate,
but with too much water the beans may rot and with not enough the beans
will not germinate. Germination occurs best 1n a dark place and at a
temperature of about 25°C.

Soybeans (1 cup) are wached and =oaked in water overnight  Soaked
beans are poured in the sprouting container (10 X 8 inch), rinsed thercughly,
drained well, and covered tightly tc keep out the light and to prevent
evaporation., The container = then kept 1n & dark place. The beans
must be watered 3-4 times daily by pcuring water through the container
without disturbing the sprouts 1f the rcom temperature 15 qulte high,
the beans should be watered mcre often it usually takes from 3-5 days
in the summer and almost 2 weeks 1n the winter for the sprouts To I€al
full growth. At that time, they can be puiled out from the pot; after
most of the seed coats have been washed out, the sprouts are ready for
cooking.

Composition

The composition of soybean sprouts as reported by Leung et al.
(1972) is as follows: moisture, 81.5%; protein, 7.7%; fat, 1.8%; carbohydrates,
84%; fiber, 0.7%; ash, 1.0%.

Ways of serving
Bean sprouts are eaten as a common vegetable throughout the year.

However, like many of the other vegetables, they are not eaten daily.
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The sprouts are used frequently in soups. Scmetimes, they zre steamed
with salt, oil, and some green onion. They may be used in almost any
way that green vegetables are used. They must be cooked, but require
only a short coocking time.
Whole Soybeans

There are several ways of using whole soybeans in the Chinese diet,
even though usage of whole soybeans as focd in China is not &s common as
that of the other processed soybean products

Mao tou (Hairy bean, green soybsan, or 1mmature soybean)

When soybeans are picked preen or picked at three-fourths maturity- -
pods are greenish-yellow and the beans are large and soft- -they are the
most delicious and nutritious green vegetable. Standal (1963) found
steamed green soybeans te have the highest net protein utilization value
among all scybean products investigated in her study: tou fu, natto,
green soybeans, soybean sprouts. The composition of green soybeans 1is

as follows (Leung et al., 1972): moisture, 68.2%; protein, 13%; fat,

o

5.7%; carbohydrate, 11.4%; fiber, 1.9%; ash, 1.9%.
Green soybeans ccoked in the pods with sait for 10-15 minutes are

good between-meal noucishment. They can also be shelled and ccoked like

other beans. Chinese like to cook their vegetables with meat, so the

shelled green beans are often steamed or sauteed with meat.
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Green soybeans are a seasonal vegetable. When they are in season,
they take the place of some of the other scybean products and vegetables.

Dry soybeans

Roasting and frying:--Dry soybeans are often roasted over an open
fire after soaking and are eaten a: i snmack, like peanuts are in this
country. Some prefer to fry soybeans :n deep oil which seems to give
added taste. The texture of roasted cr fried soybeans is too hard to
suit the American's taste, but they have been snjoyed by Chinese for
centuries.

Stewing and boiling:- -Dry soybeans after soaking are also cooked
with pork, similar to "pork and beans" of this country, but with different
seasonings, soysauce being the mest common one  Cooking time is usually
about 2 hours. Longer cooking tim¢ may rezult in a more tasty dish, but
soybeans will not cook as soft as other beans because they contain very
little starch. Sometimes, scaked scybeans are boiled with soup bones to
make a tasty soup. Or they are cooked with bamboo shoots, soysauce, and
other spices followed by sun-drying to use as a snack food.

Roasted soybean flour

Roasted dry soybeans are sometimes ground into flour and then mixed
with lard and sugar. This mixture 1s uzed as fillings for pastry, or to
coat the surface of cther pazstries. Soybean flour as processed in this

country is not commonly used in China.
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Fermented Soybean Foods

Fermented products such as sufu, tou shih, soysauce, and bean
paste, made from soybeans or soybeans with cereals, have been used in
China for centuries (Hesseltine and Wang, 1972). Most of the products
have a very strong characteristic flavor and are commonly used as
flavoring agents. From their experiences, the Orientals consider fermented
soybean products as nourishing and easily digestible foods. The Oriental
diet consists mainly of rice and vegetables which can be rather bland.

The strongly flavored fermented ioods not only add taste to the rice-
vegetable diet, but also, through stimulzting the appetite, contribute
nutritional value to pecple who may otherwise not consume encugh food to
meet their caloric requirements.

The Chinese developed thcse processes without the knowledge and the
benefit of microbiology and modern technology. Today, many of them are
still carried out as natural processes at home. However, some prccesses,
such as soysauce, bean paste (miso), and sufu (fermented tou fu), have
been extensively studied, and pure culture fermentation methods have
been developed (Hesseltine and Wang, 1972). Since these fermentations
require a long period of time and involve a number of complicated

steps, their technology is not reviewed in this report.
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Production and Consumption of Soybeans

The People's Republic of China produced 10,000,000 tons of soybeans
in 1975. The FAO food balance sheets average 1964-1966 (1971) indicated
per capita consumption of 6.7 kg. yearly and a total food use of 5,123,000 tons
of soybeans per year.

In Taiwan, soybeans are mostly imported; however, on some small
areas, the crop is grown which accounts for less than 10% of total soybeans
used in Taiwan. Soybean production and imperts in Taiwan from 1962 to
1975 are given in Table 1. In general, 85% of the soybean goes into
0il, and the remaining 15% is for food use. In 1975, about 93,000 tons
of soybeans were used in making tcu fu, 30,000 tons for soysauce, and
20,000 tons for miscellaneous food use. The yearly per capita consumption

of soybean foods by Chinese in Taiwan is shown in Table Z.
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Table 1. Soybean Production and

Imports in Taiwan from

1962-1975*%
Year Soybean Production Soybean Imports Total Soybean Supply
1,000 metric tons

1962 53.0 62.4 115.4
1963 52.6 182.5 235.1
1964 57.6 181.8 239.4
1965 65.7 161.4 227.1
1966 63.3 164.5 227.8
1967 75.2 347.0 422.2
1968 73.0 384.9 457.9
1969 67.1 472.2 539.3
1970 65.2 617.5 682.7
1971 61.0 524,9 585.9
1972 60.2 711.6 771.8
1973 60.6 626.0 686.6
1974 66.9 528.6 595.5
1975 61.9 827.3 889,2
*Source: Republic of China (1975).
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Table 2. Consumption of Soybean
Foods in Taiwan from

1964-1974*

Year Soybean Food Tou fu (80% HZO)
kg./capita/year

1964 1.08 18.75
1965 1.13 20.14
1966 1.12 19.54
1967 1.40 28.50
1968 1.19 23.91
1969 1.87 28.95
1970 2.34 33.34
1971 2.35 32.30
1972 2,61 33.89
1973 2.36 31.30
1974 1.99 32.04

*Sgurce: Chinese-American Joint
Commission on Rural

Reconstruction (1975).
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In Japan
Tofu (Soybean Curd)

Tofu is the most popular soybean food in Japan. It was brought to
Japan from China centuries ago by Buddhist Monks who used tofu as a
daily diet. Although Japanese tofu is very similar to Chinese tou fu,
the Chinese product generally has a firmer texture.

In Japan, tofu is processed into many foxms; however, fresh tofu is
used in the largest amount and 1s the :tarting point for all other
types. Fresh tofu is usually made in small shops which proces: from 100
to 300 pounds of beans daily. In recent years, large plants have begun
to mass-produce tofu; each tofu cake (10-1/2 oz ) is water-packed 1n a
polyethylene container, sealed with a sheet of transparent film, and
pasteurized by inmersion in hot water for 1 hour to give a shelf li:fe of
up to 1 week. This tofu is sold in supermarkets and neighborhood
grocery stores at a price slightly below that of the tofu made by neighborhood
shops.

Preparation

The preparation of tofu and other tofu products in Japan has been
described by Smith (1958), Smith et al. (1960) and more recently in much
detail by Shurtleff and Aoyagi (1975). The basic steps of making tofu
and the equipment required are essentially the same as described for tou fu in
China. Following is an account for making tofu at a village or community

level detailed in the Book of Tofu by Shurtleff and Aoyagi (1975).




- 36 -

Materials:--Soybeans, 8 cups; water; solidifiers or coagulants, For
subtly sweet tofu use: 3 tablespoons granular magnesium chloride or
calcium chloride; or 2-1/2 to 4 tablespoons granular or powdered natural
nigari (the mineral-rich liquid remaining after salt is extracted from
seawater); or 3 to 8 tablespoons commercially prepared liquid nigari; or
8 cups of freshly collected clean seawater. For mild soft tofu use:

3 tablespoons Epsom salts (magnesium sulfate) or calcium sulfate. For
sightly sour tofu use: 1-1/4 cups lemon juice or lime juice, or 1 cup
vinegar.

Equipment: - -Grinding stones, electric blender, or electric stone mill;
cooking pots and lids, pressing sack, a rectangular sack (such as a
small flour sack) about 24 inches long and 13 to 15 inches wide made of
coarsely woven strong fabric; pressing barrel made of wood or metal
having a capacity of 6 to 8 gallons; pressing rack consisting of rods
placed across the opening of the pressing barrel with a space of several
inches between each rod. Settling boxes for pressing and molding tofu.
Use a box of about 10 X 30 X 30 cm. with many holes 1 cm. in diameter in
all sides and bottom to allow drainage. The box should be lined with a
piece of cheesecloth or other coarsely woven cloth and fitted with a

flat 1id.
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Procedures:--Eight cups of dry soybeans are rinsed and soaked in 1-
1/2 gallons of water for 8 to 10 hours, or in cold weather for as long
as 15 to 20 hours as described under ''Soaking Dry Soybeans;' they are
again rinsed well and allowed to drain., Each 2-1/2 cups of soaked beans
is blended with 2-2/3 cups of water in an electric blender at high speed
for 2-3 minutes or until smooth. The resultant soybean mash (known as
go in Japan) is transferred to a large container. This grinding process
is repeated until all soaked beans are ground. Pour the combined go
into 1 gallon of boiling water and continue to heat the diluted go over
high heat, stirring bottom of pot frequently with wooden paddle to prevent
sticking. When foam suddenly rises in pot, quickly remove from heat.
To filter go, transfer hot diluted go into pressing sack, quickly place
pressing rack across the opening of pressing barrel, and set sack on top
of the rack. Twist sack closed and put a heavy pressing weight on top
of the sack to expel as much soybean milk as possible. Pour another
gallon of hot water in the sack to rinse the residue and press again.
Bring soybean milk to a boil, stirring bottom of the pot to prevent
sticking; reduce heat to medium and continue to heat for 5 minutes. Add
1-1/2 quarts of hot water to the solidifier, and then add the mixture to

the hot milk.
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It is believed that every tofu maker has his own unique way of
adding coagulant. Some stir in a circle and some stir back and forth
across the pot; some stir rapidly, scme slcowly; some add all the coagulant
at once, some in two or three portions; some pour in from 6-12 inches
above the milk surface, some sprinkle it gently over the surface, and
some do both. However, it is the chemical nsature and the quantity ot
coagulant used, not the manner of adding coagulants, that dictate the
quality and yield of tofu. After the curd settles for about 8 tc 10 minutes
after the addition of coagulant, remcve p:rtion of clear whey and transfer
curds to cloth-lined settling bcx.  Foid corners of the cloth neatly
over curds, place 1lid on tcp of clcth ana set a 4- to 6-pound weight on
top for about 5 minutes. Increase weight to about 10 pounds and pre:s
for 30 to 40 minutes more or until whey nc longer drips from the box,
Remove cloth-wrapped tofu from box, allow 1t to cool for 10 to 15 minutes
and then unwrap. Tofu may be served immediately.

Many tofu makers in Japan soazk tofu in water for a short time and
then slice it into standard size cubes for the market.
Composition

The composition of tofu varies depending on the bean variety used.
A typical analysis of tofu (Smith, 1958) z: 88% water, 6.0% profein, and
3.5% fat. Protein ranging from 6 to 8 4% hzs been reported.

Ways of serving

Although Japanese cookery generally has some similarity to Chinese
cuisine, they have their own distinctive ingredients and ways to serve.

The following are Japanese ways of serving tofu which show its versatility:
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Without cooking:--One of the most popular ways to serve tofu in
Japan is chilled and unccoked. A creastive cock can serve chilled tofu
in different ways every day of the year by choosing seasonal garnishes,
subtly flavored dipping sauce: and seascned toppings. Cut tofu into
small cubes and place in a shallow bowl  Sprinkle shoyu (soy sauce) or
other favorite sauce over the tofu and top with one's choice of garnishes,
Also, sauces and garnishes can be :serived in separate dishes so that
individuals can help themselves tc their cwn taste

Chilled tofu is best to serve <n & hct summer day. It i1s served
with the meal or as a snack

Boiling:--Fresh tofu adds protein, fiavor, and variety to almcst
any kind of soup. It can be cut intoc small cubes, thin slices, or even
crumbled and added to soup just a few minutes before cooking 15 fini:zhed.
If cooked too long, tofu may lose scme of its fine texture. Miso scups
and other delicately flavored soups almost always contain tofu and are
among the most popular at hcme or in restaurants. Miso, a flavoring
agent, contains 16-18 percent salt. It 1s a paste made from soybean and
cereals by a fermentation process. Of the three most popular ways of
serving tofu--chilled, simmered, and in miso socup, only the latter is
enjoyed throughout the year and at any of the day's three meals. Miso
soup is an indispensable part of the traditicnal Japanese breakfast,

together with rice and salt-pickled vegetables. In Japan, more tofu is
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used in miso soup than in any other types of cookery. In addition to
tofu, miso soup contains seasonal vegetables and garnishes. Bring soup
stock or water to a boil. Add vegetables and continue to boil for a few
minutes. Add tofu and simmer for 1 minute. Stir in miso creamed with
a little of the hot broth and return just to a boil. Serve immediately.

Simmering:--In nabe (one-pot) cookery, which is similar to Chinese
huo-kuo, the food is prepared right at the table in a large earthware
casserole placed on top of a charcoal brazier. The nabe contains the
entire meal and each individual cooks and serves himself from a wide
range of seafoods, meats, vegetables, and tofu.

Broiling:--Firm pieces of tofu the size of small match boxes are
pierced with bamboo skewers and lightly broiled. A simmered miso sauce
or barbeque sauce is then spread on tofu surfaces. The tofu, broiled
again until brown, is known as tofu dengaku. In Japan, tofu dengaku is
usually prepared over a bed of red hot charcoal.

Deep-fat frying:--Deep-fried tofu is used in virtually every type
of Japanese cuisine and is commercially available. At home, tofu tempura
is prepared by deep-fat frying.

Japan is famous for its tempura cuisine. A typical tempura batter
can be made by first mixing 1 egg yolk with 1 cup of ice-cold water.

Add 1-1/4 to 1-1/2 cups of wheat flour and 1/2 teaspoon of salt, and
lightly stir the flour in the egg mixture until all flour is moistened
and large lumps disappear. Dip sliced tofu in the batter and fry in hot
0il until both sides are brown. Serve hot with shoyu or other favorite

sauces.
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Tofu-egg pancakes:--Pancake batter is made with wheat flour, egg,
and milk or water with the addition of tofu and chopped vegetables.
Serve pancakes with Worcestershire sauce, shoyu, or miso sauce.
Kinugoshi Tofu

Kinugoshi tofu has a silky texture, soft and white; it is made from
thick soybean milk. The curd and whey are not separated and pressed.
Since whey is not removed in making kinugoshi tofu, it contains more of
the nutrients originally present in the soybeans. This product is the
same as tou fu nao in China.

Kinugoshi is easier and faster to prepare than regular tofu. The
procedures for making tofu can be followed except only half as much
solidifier is required. After the addition of the solidifier, let the
curd stand for 20-30 minutes or until it is firm before serving. No
pressing is required.

Kinugoshi is best served cool just as chilled tofu. Other main
uses of kinugoshi are in miso soups, clear soups, and dishes served with
various sauces.

Kinugoshi is now prepared by many Japanese shops in the United
States from powdered soybean milk coagulated with lactone or calcium

sulfate.
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Processed Tofu Products

Many types of tofu products are made in Japan from regular tofu by
frying and drying. These products are so popular that they are made
commercially.

Aburage or age, nama-age and gammo

Aburage is fresh tofu fried :n deep fat and is very popular in
Japan. Fresh tofu used for frying usually contains less moisture than
regular tofu. The tefu slabs are cut into small pieces and fried in two
0il pots at different temperature: to g.ve the best results. The first
pot is at 100-110°C, where the tofu 1s held for 2-3 minutes. Then the
tofu is removed to the second pot at 200 220°C, where 1t is held until
golden brown (Smith, 1958). In deep fat frying, the water content 1s
reduced and the oil content is increa:ed, thus aburage is very rich in
0il and protein.

A piece of aburage is abcut 20 cm long, 8 or 10 cm. wide, and
about 2 cm. thick (Shurtleff and Aoyagi, 1975). The outside has a
skinlike formation; when the piece 1:s cut in two in the middle, the cut
end of each half is the opening of & pouch about 10-cm. long. One way
of eating aburage is to fill these pcuches with rice, vegetables, eggs,
or meats.

Aburage can also be used in the place of tofu. Like tofu, aburage
has a rather bland taste and is served with various sauces. Unlike

tofu, aburage has more body and a chewy texture.
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Besides regular aburage or age, there are nama-age (thick age) and
gammo. Nama-age or thick age refers to age that is made from thick or
whole cakes of fresh tofu. When a thick cake of tofu is deep-fried, it
combines the softness of tofu with the crisp firmness and flavor acquired
from deep-frying.

Gammo is a deep-fried tofu patty. Tofu, mixed with sesame seeds
and finely slivered vegetables, is kneaded as if kneading bread. The
mixture, after shaping into burger-sized patties or balls, is then fried
in oil until golden brown. Grated yam or lightly beaten egg is frequently
added to the mixture to serve as a binding agent. Carrots, onions,
peas, mushrooms, and chopped nuts are the common vegetables used; sometimes
they are slightly sauteed to increase their flavor.

Kori tofu (Dried-frozen tofu)

Frozen tofu has a spongy appearance and a meatlike chewy texture
quite different from that of fresh tofu. Because of lack of freezing
facilities, frozen tofu is usually made by exposing to cold weather;
therefore, it is only consumed during the winter months. In order to
create the spongy texture of frozen tofu and to prolong its shelf life,

Japanese dry the frozen tofu.
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The tofu slabs are cut into 1/2-inch thick slices, pressed in
layers between boards to expel excess water, and then exposed to severe
weather for 8 hours or until frozen solid. The sliced tofu is maintained
in the frozen state from 1 to 3 weeks to develop the spongy texture. At
the end of the freezing period, it is thawed in waim water and pressed
to expel all the water, At this stage, it has a very spongy look and is
ready for drying. The villagers use a shed heated with charcoal braziers
to dry the tofu cakes. Today in Japan, based on these basic procedures,
there are large capacity plants for making dried-frozen tofu. In modern
plants, the cakes are given a final treatment with gaseous ammonia to
increase water absorbing and swelling properties.

Dried-frozen tofu should be rehydrated by placing it in cold water
before cooking. It is commonly used in nabe cookery, in soups, and in
simmered and sauteed dishes. Properly dipped in tempura batter or eggs
and deep-fried, it makes an excellent cutlet.

Yaki tofu (Grill tofu)

Regular fresh tofu is thoroughly pressed and then lightly broiled
or toasted over open fire. Yaki tofu is delicious served hot with a

favorite sauce.
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Yuba (Protein-Lipid Film)

Yuba is the dried sheets of soybean protein containing emulsified
0il and is equivalent to tou fu pi of China. It is made by boiling
soyean milk and then removing and drying the film formed over thé surface
of the milk. Yuba is commonly made in three different states: fresh,
half-dried, and dried. Dried yuba is very brittle and is rehydrated
before cooking.

In Japan, yuba, especially fresh yuba, 1s prized for its use in
delicate hors d'oeuvre. The variety of Shape, textures, and flavors is
unlimited. Fresh and warm yuba served with shoyu or other dipping sauce
can be very delicious. VYuba is alsc cooked with many other dishes, and
it requires only a few minutes of cooking time.

Soybean Milk

Although soybean milk is made at the first step of making tofu, it
is not traditionally consumed by the Japanese.
Go (Ground Soybean Mash)

Most of the go made in tofu shops is used directly in the tofu-
making process. Traditionally, go has also been used in home cooking.
The most popular use for go is in thick miso soup, known as goj.ru.

Miso soup, as previously described, is a vegetable-tofu soup.
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Daizu No Mayashi (Soybean Sprouts)

Daizu no mayashi 1s equivalent to Chinese Huany tou ya which has
been discussed under China. In Japan, soybean sprouts are alsc used as
vegetables, either parboiled for fresh salads, in soups, or in sauteed
and simmered dishes.

Whole Soybeans

Like the Chinese, Japanese do not eat whole soybeans as much as

processed soybean products.

Edamame (Fresh green soybeans)

Fresh green soybeans are a favorite vegetable in Japan just as they
are in China. The green soybeans are simmered in the pot until tender,
lightly salted, and served a: a delicious hor: d'ceuvre, cften with sake
or beer--or as a part of a meal. From m:d June unt1l October, the green
soybeans are served at the dining tables cf restaurants and private
homes throughout Japan. Cooked green :cybeans (hitashi mame) are packaged
commercially.

Whole dry soybeans

Dry soybeans are only occasionally cooked at home; most people buy
them at the local delicatessen as a snack. There are two common ways of
cooking dry soybeans: in one, sosked soybein: are boiled in water with
shoyu 1in the other, soaked and drained soybeans are deep-fried 1n a

sweetened batter and sold as a soy brittle,
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Kinako

Kinako is a Japanese full-fat soybean flour product (Smith, 1958).
Soybeans are roasted for 1/2 hour or longer until the characteristic
toasted flavor is acquired. The beans are then cooled by spreading in
the open, and are ground to a moderately fine flour. This process was
originally carried out at farm homes as a small family industry; later,
mechanization of the process was improved, and it became established as
a commercial process. However, the production is still small as compared
with all the other soybean foods.

The principal way of using kinako is to sprinkle it on rice or rice
cake. The poor people of Japan are said to be the principal users of
kinako.

Fermented Soybean Foods

Japanese consume great amounts of miso (fermented soybean-cereal
paste) and shoyu (fermented soybean-cereal liquid) as flavoring agents.
Although these fermentation processes, as well as other fermented soybean
processes, have been carried out at small family-owned factories, they
do require more sophisticated equipment, knowledge, and time. Miso,
shoyu, and other fermented soybean foods, natto and hamanatto, are not

reviewed in this report.
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Production and Consumption

Japan is one of the major soybean consumers, 5.1 kg. per capita
yearly (FAO, 1971); howeve:, :t prcduces less than 2 percent of the
soybeans used as shown in Table 3. Japan use: more than 3,000,000 tons
of soybeans yearly, 78 percent of that fcr oil, and 22 percent tor food
uses. The amount of whole soybeans uzed in making each one ci the major
soybean foods is given in Tabie 4. Of the 2,000,000 tons of deratted
soybean meal produced yearly from o1l extriaction, 1% percent was used
for traditional foods (Table 5j. The yearly production of traditional

soybean foods in Japan 1s shown in Table 6
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Table 3. Supply and Disposition of Soybeans
in Japan from 1971 to 1974%

Calendar Year
1971 1972 1973 1974

1,000 metric tons

Supply
‘Beginning stocks 269 251 278 401
Domestic 53 55 53 60
Imports 3,212 3,396 3,635 3,244
Total supply 3,518 3,702 3,966 3,705

Disposition
Crushing 2,481 2,636 2,739 2,729
Traditional foods 731 758 796 726

Feed 55 30 30 30
Total disposition 3,267 3,424 3,565 3,485

Ending stocks 251 278 401 220

*Source: Japan Ministry of Agriculture and

Forestry (1976).
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Table 4. Whole Soybeans Used in the Production
of Traditional Foods in Japan from

1970-1974%

Type  of Food 1970 1971 1972 1973 1974

1,000 metric toens

Miso 177 180 185 193 192
Shoyu 13 12 15 16 14
Tofu and others 508 521 537 550 539

*Source: Japan Ministry of Agriculture and Forestry (1976).
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Table 5. Defatted Soybean Meal Used in the
Production of Traditional Foods in
Japan from 1970-1974%

Type of Food 1971 1972 1973 1974

1,000 metric tons |
Miso 4 3 32
Shoyu 163 167 182 176
Tofu and others 130 130 130 NA

*Source: Japan Ministry of Agricultureuanﬂ
Forestry (1976).
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Table 6. Production of Traditional Soybean Foods in
Japan From 1970-1974%

Type of Food 1970 1971 1972 1973 1974

1,000 metric tons

Miso | 552.2 560.7 578.8 590.0 587.2
Shoyu 1,334.1  1,354.6  1,416.6  1,529.8 1,455.8
Tofu and others  1,867.8  1,928.8 2,177.8  2,264.9 NA

*Source: Japan Ministry of Agriculture and Forestry (1976).
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I_n Kozea

Tubu (Soybean Curd)

Soybean curd is an important item in the Korean diet, even though
it may not be used as extensively as in China and Japan. A large percent
of'soybeans grown in Korea 1s consumed as soybean curd.

Soybean curd has been made at home, especially by farm familie:, as
well as in more than a thousand small <hops According to Smith (1949),
small units, which on the average employ 5 men, can work up about ‘0 bushel
of soybeans daily.

The method of preparing soybean curd is essentially the same as that
used by the Chinese and Japanese. The curd 1s consumed as it is or in
soup and in other dishes with fish, meat, and vegetables.

Processed Tubu Product

Tubu is the only traditional variety of Korean soybean curd.

During the Japanese occupation, the Koreans developed a variety of deep-
fried products which are very popular amcng the Japanese.
Soybean Sprouts

Soybean sprouts are much in demand as vegetables, especially
during the winter months. They are sprouted and used much the same way
as in China. In Korea, soybean sprouts are more popular than mung bean

sprouts.
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Whole Soybeans
Following are a few ways of eating whole soybeans in Korea:

Green soybeans

It is common practice in Korea to eat soybeans before they reach
full maturity. The beans in the pods are simply boiled and eaten.

Parched or roasted beans

Sovbeans are placed in a pan over a fire and heated slowly until
the skin breaks and part of the bean 1is blackened. They are used as
snacks, mostly during winter months.

Boiled soybeans

Soybeans are cooked with rice or with seasonings and served with
regular meals.
Soybean Flour

Soybeans are first roasted and then ground into flour. The flour
is extensively used as an ingredient in various food preparations.
Fermented Soybean Food {Kwon, 15672)

Soysauce and bean paste are commonly used in Korea as flavoring
agents. Natto, a Bacillus-fermented soybean product, is also enjoyed by
many Koreans.

Production and Consumption of Soybeans
Soybeans have been grown and consumed in Korea for centuries. In

the Korean diet, rice is the most important and preferred grain, but
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soybeans provide protein. A dietary survey of 1964-1967 conducted by

Pak and Han (1969) showed that about 45 percent of the total food consumed
in 1964 was rice, and they projected 49 percent by the year 1971. The
yearly consumption of rice per capita increased from 129.8 kg. in 1964

to 146.3 kg. in 1967 and they projected 167.2 ké. by 1971.

Bean consumption was low compared to rice; but it increased at a
greater rate, 5.8 kg. per capita in 1964 to 11.5 kg. in 1967, and projected
25.1 kg. for 1971. Furthermore, the consumption of beans per capita per
year was greater in amount and in growth rate than that of either meat
or fish.

Production and food uses of beans and the counsumption of four

soybean products (Pak and Han, 1969) are summarized in Table 7.
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Soybean Products in Korea from 1964-1967
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Production and Food Use of Beans and Consumption of Some

Year

Food

Items

1964

1965

1966

1967

1971
(projected)

Bean
Bean
Bean

Bean

a

curd
sprout
sauce

paste

curd
sprouts

sauce

Bean paste

Bean
Bean
Bean
Bean

Bean

Bean
Bean
Bean
Bean

Bean

curd
sprouts
sauce

paste

curd
sprouts
sauce

paste

190

203

195

236

361

94

104

117

134

206

223
227
57.4
22.9

243

240
61
24,3

263

254
64.8
25.8

290

270
69.7
27.7

Per Capita
kg./year

5.8

6.9

10.2

11.6

25.1
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Table 7.--Footnotes
4Based on the production average of the 4 years surveyed, the beans consisted of

85% soybeans, 8.5% red beans, 1.6% green beans, 1.3% peanuts, and 3.4% other beans.
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In Indonesia
Tahu or Tahoo (Soybean Curd)

The preparation of tahu or soybean curd in Indonesia is essentially
the same as that carried out in China and Japan. There are two types of
tahu available in Indonesia, regular and Chinese. In making regular
tahu, ground bean mash is filtered after heating and the curd formation
is achieved by the addition of acetic acid, lactic acid, or biyang (the
overnight whey from a previous batch of tahu). The Chinese tahu makers,
on the other hand, prefer to filter the ground bean mash before heating,
and to coagulate the milk with calcium sulfate.

Tahu can be bought in the market every day, and it is consumed by
everyone. Spicy dishes are prepared daily from tahu by almost every
household (communication with I. Gandjar, Nutrition Research and Development
Center, Bogor, Indonesia, 1976).

Bubuk Kedele (Soybean Powder)

Soybeans of the white variety are roasted until no beany flavor can
be detected, They are ground into powder and mixed with spices such as
garlic and chili. Bubuk kedele is kept in a jar and served only on
special occasions with a rice product "longtong'" (rice wrapped in banana
leaves and boiled for 3-4 hours). Bubuk kedele is always homemade and
is consumed by everyone (commmication with I. Gandjar, Nutrition

Research and Development Center, Bogor, Indonesia, 1976).
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Tempe Kedele

Tempe is one of the most important soybean foods in Indonesia. It
is a cake-like product made by fermenting soybeans with Rhizopus
oligosporus (Hesseltine and Wang, 1972). The fermentation process is so
simple that traditionally it has been carried out by almost every household.
Tempe is not only easily made, but it also possesses the kind of texture
and flavor that is umiversally acceptable and that cannot be provided by
any other soybean product we know of,
Preparation

Material:--Soybeans and tempe starter. Any variety of soybeans is
suitable for making tempe, and a piece of fresh-made tempe is often used
as starter in Indonesia. Recently, a powder spore preparation of Rhizopus
oligosporus (Wang et al., 1975) has been developed for tempeh fermentation.

Equipment: - -Incubator and fermentation container. The optimal
temperature for tempe fermentation is around 30-32°C. The Indonesians
use no special incubator at home; they carry out the fermentation at air
temperature. A simple incubator, however, can be constructed from a
styrofoam picnic basket (30 X 40 X 30 cm.) by connecting a 7-1/2 watt
light bulb as heat source. The basket can maintain a temperature between

30-31°C.



- 60 -

Traditionally, the Indonesians wrap the beans in banana leaves for
fermentation. We have found that shallow (2-2.5 cm.) wooden, metal, OT
aluninum trays with pin-size perforated bottoms and covers or perforated
plastic bags and tubes are quite satisfactory. Pin-size perforated
containers would provide enough aeration to support adequate mold growth
without excessive spore formation.

Procedure: - -Making tempe in Indonesia is a household art. The
procedures may vary in detail from one household to another, but the
principal steps are as follows: Soybeans are soaked in tap water overnight
until the hulls can be easily removed by hand. Some prefer to first
boil the soybeans for a few minutes to loosen the hulls and then to soak
the beans overnight. After dehulling,the beans are boiled with excess
water for about 30 minutes, drained, and spread for surface drying.

Small pieces of tempe from a previous fermentation, OT ragi tempe (commercial
tempe starter), are mixed with the soybeans. The inoculated beans are
wrapped with banana leaves and allowed to ferment at room temperature

from 24 to 48 hours depending on the air temperature. By this time, the
beans are covered with white mycelium and bound together as a cake

(Hesseltine et al., 1963).
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Ways of serving

Tempe has a pleasant aroma and is usually consumed within a day,
There are many attractive ways to serve tempe. The simplest and the
most popular way to serve, however, is to cut into thin slices, dip into
a salt solution, and fry in coconut oil. Sliced tempe can also be baked
or added to soup as a vegetable,

Tempe is available in the big cities as well as in the villages.
It is served daily as a side dish with rice and is also consumed as a
snack. When fried very dry, tempe is even served at official receptions.
Tempe Gembus

Tempe gembus is made with the insoluble residue from making soybean
milk and soybean curd. In other Oriental countries, the residue is used
as animal feeds or is considered as waste.

In making tempe gembus (Gandjar, 1972), the residue is washed 2 to
3 times with cold water, pressed to remove excess water, steamed, and
then incculated with ragi tempe. The inoculated bean residue is placed
in a wooden tray and covered with banana leaves to ferment for 24 hours.
Tempe-1like product is also made from 'onggok'' (waste of the tapioca

plant.
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Tempe gembus is soft as a sponge and easily sliced. When fried,

tempe gembus has the soft texture and taste similar to that of french
fried potatoes. By Indonesian standards, the taste of tempe gembus is
inferior to that of tempe kedele, which has the nutty texture and aroma.
Because tempe gembus is a low-cost food, it is consumed more by the low-
income people. It is prepared and served just as tempe kedele and is
very popular in Central and Eastern Java.

Oncom Tahu

Oncom tahu is another fermented product made from the residue of

soybean curd, but Neurospora sitophila, a mold used in the fermented

peanut product, ontjom, is used. Oncom tahu is similar to tempe gembus
and is served in the same way. It is popular in Western Java.
Other Soybean Products

Soybean sprouts and green soybeans are used as vegetables; roasted
and boiled soybeans are eaten as snacks.,

In addition to tempe, fermented soybean products used in Indonesia
are kecap (soysauce) and tauco (bean paste), which are used as flavoring
agents.,

Food Mixtures

A number of soybean-containing food mixtures developed or produced

in Indonesia was reported by Winarno and Karyadi (1976). These foods,

however, are not traditionally used in Indonesia.
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Saridele
Soybean milk is not a traditional Indonesian soybean product, but
a commercial product known as ''saridele' was available. Saridele is a
soybean milk enriched with peanuts and sesame seeds. The production of
saridele, however, was discontinued after 1966 because of the irregular
supply of soybeans and marketing problems,

Tempe-fish-rice (TFR)

This mixture consists of 30% tempe, 10% fish, 30% rice, 25% sugar,
and 5% peanut oil,

Soy-rice baby food

This is a mixture of 1 part saridele to 4 parts of ground brown
rice. The mixture is intended as a supplementary food for infants and
children.

Soybean residue-fish-rice

In the preparation of soybean curd, a significant amount of protein
is left in the residue. The soybean residue is dried and then blended
with fish flour and rice flour. A blend consisting of 75% dried soybean
residue, 15% fish flour, and 10% rice flour has 43% protein. The soybean
residue-fish-rice blend can be made into cookies and crisps, added to

vegetable soup, or roasted and eaten as is with rice.
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Production and Consumption of Soybeans

Soybeans are an important crop in Indonesia. Indonesian exports
account for 0.02 to 0.25 percent of the total world soybean export and
between 0.2 to 6.7 percent of the total national production (Somaatmadja
and Gubardja, 1976).

Data on soybean utilization in Indonesia have not been available.
At present, a team of experts headed by Dr. F. G. Winarno, Dean of
Agricultural Engineering and Product Technology, Bogor Agricultural
University, Bogor, Indonesia, is conducting a nationwide soybean survey
to obtain data on soybean production, total utilization, and food utilization.
The survey is expected to be completed at the end of 1976.

From a phase-I progress report of the survey kindly provided by
Dr. Winarno (1976), some preliminary data on production and food utilizz:ion
of soybeans in Indonesia have been obtained and are listed in Tables 8-
10,

The soybean production in Indonesia has been fairly constant from
1960-1974 (Table 8). Efforts are being made to increase the production.
Per capita consumption (Table 9) varies greatly from one location to
another which perhaps reflects the distribution of the crop and also the
eating habits. Kecap (soysauce), tahu (soybean curd), and tempe are the
most important soybean foods in Indonesia. The yearly production of

these foods in central Java is shown in Table 10.
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Table 8. Soybean Production in Indonesia

from 1960-1974*

m (ton)
1960 442,862
1961 423,294
1962 396,839
1963 350,204
1964 391,693
1965 409,529
1966 416,769
1967 415,852
1968 419,932
1969 388,907
1970 497,883
1971 515,664
1972 518,229
1973 541,040
1974 550,000

*Source: Winarno, W. F. (1976).
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Table 9. Consumption of Soybeans in Various

Parts of Indonesia in 1970*

Province

Consumption
kg./capita/year

Aceh

Sumatera, North
Sumatera, West
Sumatera, South
Jakarta dan Jawa
Kalimantan
Sulawesi, South, East, Central
Sulawesi, North
Bali

N.T.B.

Maluku dan Irja

0.71
0.71
0.20
1.05
5.04
0.16
0.68
0.10
3.43
14.14
0.90

*Source: Winarno, W. F. (1976).
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Table 10. Production of Soybean
Foods in Province of
Central Java*

Year Kecap Tahu Tempe

tons

1968 914,695 18,570 506

1969 1,865,560 19,610 602

1970 1,249,848 18,913 1,204

1971 1,289,000 14,500 44,200

1972 1,524,000 17,000 39,000

*Source: Winarno, W. F. (1976).
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In Thailand

Soybeans are not a major agricultural product in Thailand, although
they have been traditionally grown. After having been brought to Thailand,
probably by migrating Chinese, soybeans became part of the Thai diet,
and have been favored by people of Chinese origin. Tou hu (soybean
curd) and soysauce are the most commonly used soybean products. However,
green soybeans in the pods known as tou rae are also consumed.

Although soybeans have been consumed by the Thais for many generations,
they cannot be considered as widely consumed. The Government of Thailand
realized the seriousness of the protein deficiency problem in their
country and has established a protein food development project at Kasetsart
University, Bangkok, Thailand, with the cooperation of USAID to produce
inexpensive protein foods for the nutritionally vulnerable groups of the
population. A number of protein foods were developed; some of these
products are soon to be manufactured by small-scale industries (Bhumiratana,
1970, 1976). Since they are not traditional soybean foods, these processes
are not reviewed.

In the past, not many soybeans were grown in Thailand. Iut in
recent years, production has beer increasing as oil extraction expands
and demand for soybeans on the foreign market increases. Data on soybean
production (Table 11) for the past decade indicate that between 1972-

1974 the area planted doubled, while total production more than tripled



- 69 -
from 72,000 tons to 252,400 tons. The utilization data are, however,
scanty. The U.S. ICNND Nutrition Survey conducted in Thailand October-
December 1960, by the Ministry of Health, Thailand, and the U.S. Interdepartmental
Committee in Nutrition for National Defense, revealed that the average
daily per capita consumption of soybeans by Thai civilians was 0.9 g.
The FAO Food Balance Sheets 1964-1966 (1971) average showed an increase
per capita of daily consumption to 1.5 g. or 0.6 kg. yearly. Average
yearly soybean utilization as food during 1964-1966 was 17,000 tons,

while average production was 41,000 tons.




- 70 -
Table 11, Area Planted to Soybeans
and Total Soybean

Production in Thailand*

Production
Year Area (rais)a (metric tons)

1964 213,000 31,300
1965 117,000 19,100
1966 285,000 37,900
1967 399,000 52,800
1968 329,000 44,800
1969 299,000 48,200
1970 368,000 50,400
1971 359,000 54,300
1972 500,000 72,000
1973 83,000 152,300
1974 1,016,000 252,400

46.25 rais = 1 hectare,

*Tongdee, A. (1976).
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In the Philippines

The bean most commonly consumed in the Philippines is the mmg bean
known locally as "mongo.'" Soybean foods are eaten in the Philippines,
but not to a great extent. In the Handbook of Philippine Agriculture
(1931), the methods of preparing the following soybean foods were described:
soybean sprouts, soybean coffee, soybean cake, soybean milk, tao-si
(fermented soybeans), and toyo (soysauce). Other soybean foods consumed
in China are also sold on the market in the Philippines (commmication
with S. Ling of Manila, the Philippines).
Soybean Sprouts

Soybean sprouts are prepared and can be cooked in the same way as
mongo sprouts. The beans are thoroughly washed, soaked in water overnight,
and then poured into a large earthen jar with a perforated bottom shielded
with a bamboo or straw mat to prevent the beans from running ont through
the holes. The jar is covered with a straw mat to keep out the light.
The beans are moistened at least two times during the day for 3 or
4 days, after which the sprouts will be 1-to 3-cm. long and ready for
use. The sprouts may be allowed to grow up to the sixth day and still
remain palatable. When allowed to grow up to the ninth day, the sprouts
become fibrous. Soybean sprouts may be boiled and served as a hot

vegetable or as cold salad. In both cases, they make excellent food.
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Soybean Coffee ‘

Dried soybean seeds when roasted and finely ground like dry coffee
beans make an excellent substitute for coffee, and are said to have the
color and flavor similar to coffee.

To prepare soybean coffee, clean the dried beans of dust and other
foreign materials and roast them in a pot or frying pan as is done with
coffee beans. Roasting usually requires from 15 to 20 minutes, depending
upon the moisture content of the beans, the color of the roast desired
(whether 1light, medium, or dark), and the skill of the operator. After
being roasted, the beans are ground finely in a meat grinder. The
"coffee" is then ready for boiling. The protein content of soybean
coffee has not been reported; but it contains soluble soybean protein
with certainty.

Soybean Cake

Soybean flour is prepared by cleaning and grinding the soybean in
a meat grinder using the finest plate. If the flour is too coarse after
one grinding, it may be run through the grinder a second time. Equal

amounts of soybean and wheat flour are used to make soybean cake.
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Soybean Milk

The beans are washed and soaked in water for about 6 hours with 3
changes of water, drained, and then ground in a meat grinder with small
amounts of water added during grinding. Total amount of water required
is about four times the volume of beans used. The ground beans are then
strained through cheesecloth. The juice is boiled about an hour, after
which it is again strained to remove the coarse particles which were not
removed during the first straining. The resulting liquid is soybean
milk,

Soybean milk is usually served with the addition of sugar,
Tou fu and Processed Tou fu Products

These products are perhaps the same as consumed in China. Gypsum
is usually used in making tou fu from soybean milk. Tou fu is the most
popular soybean food in the Philippines. Although no production figure
is available, the largest tou fu shop in Manila used 1,200 pounds of
soybeans daily.
Production and Consumption

Soybeans have long been grown in the Philippines; however, in spite
of attempts to introduce several varieties, there are only a few that
may be considered adapted to Philippine conditions. Based on the report
by Coffing (1975), the Philippines produced 1,000 tons of soybeans in
1969, and production doubled in 1974, The Philippines imported soybeans
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to meet their requirements. In 1973, 6,400 tons of soybeans were used
for foods, and 5,500 tons for oil. The food use of soybeans, however,
declined to 4,300 tons in 1974. No figure was reported for oil in 1974.
The per capita consumption of soybeans was 0.1 kg. per year as reported
by Darby et al. (1959), and 0.2 kg. per year during 1964-1966 based on
the FAO food balance sheets 1964-1966 (1971). Data from an FAO (1971)
report also indicated that the amount of soybeans used for food from
1964 to 1966 averaged 19,000 tons which is about 3 times the soybeans
used for food in 1973 as reported by Coffing (1975).

15 Burma

Burma is not one of the Asiatic countries known to use soybeans in
their diet. Based on the report of a nutrition survey in 1961 conducted
by the U.S. Interdepartmental Committee on Nutrition for National Defense
(1963), the Burmese have been eating a significant amount of groundnuts
and pulses. Pulses constitute about 19 percent of their daily protein
intake.

FAOQ food balance sheets, 1964-1966 (1971) indicated that the average
soybean production during the period was 6,000 metric tons, all of which
was used for soybean oil. Over the years, the production of soybeans
has been increased from 12,000 metric tons in 1969 to 15,000 metric tons

in 1974 (Coffing, 1975). The use of soybeans as food is still a question.
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In India

Dry legume seeds have a very important place in the traditional
Indian cuisine. The commonest way of preparing legumes for consumption
(Aykroyd and Doughty, 1964) is to boil them until soft, after which they
are mashed, mixed with water, and boiled again to give a soup or gruel
of uniform consistency. This may be eaten by itself with the addition
of salt, a little oil or spices, and sometimes vegetables may be added
and the mixture boiled again. Other methods of preparing legumes include
grinding into flour, roasting, sprouting, and fermenting. They may be
eaten as a main dish or as a side dish in a wide variety of forms. They
also serve as the basis of soups, gruels, sauces, and savory snacks.

Soybeans, however, are not eaten by the Indians. The flavor and
high oil content of soybeans make them unsuited to the Indian taste, if
prepared in the same way as the other legumes. Thus, if soybeans are to
be consumed in India, a different processing technology is needed.

A method for parching soybeans was received from C. V. Ramakrishnan
of the University of Baroda, Baroda-2, India, but no information on
consumption was given. The beans are soaked in water for about 5 minutes,
wiped free of surface moisture, then put in a large frying pan containing
preheated sand heated over an open fire, in a specially bui’. oven, the
temperature of the sand being about 250-280°C. The beans are rapidly
stirred with an iron ladle for 4-5 minutes till they puff out, quickly

transferred to a sieve, and the sand sieved off,
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Strecter (1970), in his special report for the Rockefeller Foundation
indicated that one of the most interesting new high-protein food products
in India is a precooked weaning food called Bal-Amul. It has a soybean
and milk base but is enriched by the addition of several vitamins and
amino acids as well as calcium and iron. When mixed with warm water or
fruit juice, it forms a smooth paste. Other soybean products tried in
India include a precooked soup, soybean flour, and soybean milk.

At present, a small soybean milk plant is operating at G. B. Pant
University of Agriculture and Technology, Pantnagar, U.P., India, with
assistance from INTSOY. About 600-700 liters of soybean milk are sold
daily on campus. Another pilot program has been planned which will
produce 10,000 liters of milk for.the surrounding village area.

In promoting the home utilization of soybeans in India, a soybean
utilization team at U. P, Agricultural University, Pantnagar, consisting
of 10 housewives from different states of the country tested and tried
hundreds of Indian dishes using soybeans as a basic ingredient. As a
result, a cookbook containing 221 recipes of low-cost, nutritious,
attractive, and palatable dishes was compiled (Singh, 1970).

Soybean production, occupying an obscure position in India before
1964, has recently been brought into limelight as a new crop of great

promise. In the past 10 years, several University of Illinois agronomists
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have been associated with the soybean production research program in
India. The results have been very encouraging (Leng, 1969; Hittle,
1974). Many on-farm demonstration plots were grown throughout the
state of Madhya Pradesh; the yield varied from 15 tc 57 bushels per
acre., According to a recent preliminary report prepared by Coffing
(1975) of Economic Research Service, USDA, soybean production in
India increased from 11,000 tons in 1970 to 40,000 tons in 1974,
Soybean utilization is still negligible.
In Malaysia

Soybean products are consumed in various forms by both humans and
livestock in Malaysia. Tau foo (soybean curd), soybean milk, fu chok
(yuba or tou fu pi), bean sprouts, and soysauce are the soybean foods
recorded in the report of the Nutrition Survey of the Federation of
Malaya, 1962, conducted by U.S. Interdepartmental Committee on Nutrition
for National Defense (1964).

In making soybean milk, the soaked soybeans are wet-ground in a
stone mill, and then the ground mass is filtered. The resulting milk
may be sold as such, or with sugar and flavor added, bottled, and sterilized.
The milk may be heated in a shallow pan and the resulting skim removed
and dried to be sold as fu chok. Tau foo is produced by coagulating the
milk with calcium sulfate. All these products are produced mainly in

small 3- to 8-person establishments.
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Soybeans have been grown in West Malaysia for 50 years, The
soybean, which is grown among young rubber plants or as a sole crop in
rotation with other annual crops, is planted primarily on small farms.
The domestic demand, however, greatly exceeds the local supply (Abu
Kassim b. Abu Baker, 1976).
The FAO food balance sheets, 1964-1966 (1971), showed that Malaysia
imported a yearly average of 17,000 metric tons of soybeans, 16,000 metric
tons for food use. The yearly soybean consumption per capita was

2.6 kg. which provided about 2.1 g of protein per day.
In Nepal

Although soybeans have been grown in Nepal for centuries, the
amount is insignificant. The farmers have cultivated different varieties
of soybeans in the terraces at altitudes ranging from 4,000 to 6,000 feet
along with corn or millet in the same row, or as the borders of rice
fields (Panday, 1975). Growing of soybeans or other edible legumes with
other crops in an intercropping pattern is an old practice in Nepal.
According to Panday (1975), the farmers only grow enough soybeans for
their own use, due to lack of marketing facilities. The farmers use
soybeans as animal feeds, especially for cows and buffalos during their
lactating period.

There is no information on how popular soybeans are as food in
Nepal; but Panday (1975) mentioned the methods of using soybeans in

their diet as {ollows: (a) Roasted soybeans mixed with roasted corn are
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eaten in the daily tiffin, (b) Roasted soybeans mixed with garlic,
onion pieces, salt, and chili are served as a cocktail. (c) Sprouted
soybeans mixed with other sprouted pulses are used in vegetable soups.
(d) Green soybeans in the pods are eaten after steaming.

Recently, people in Nepal have started preparing milk and yogurt-
like products from soybeans. Rice cooked in soybean milk with coconut
pieces is becoming popular. They have also begun to use soybean flour
in baby foods.

In Singapore

Since 80 percent of Singapore's population is Chinese, the use of
soybeans as food in Singapore is not surprising. Based on commmication
with Bak (Soybean 0il Co., Singapore, 1976), tou fu (soybean curd) is
the most common soybean food in Singapore. One can find its daily use
at home as well as in the restaurants. Tou fu, however, is not very
popular among the younger generation; they prefer bottled soybean milk
as a cold drink.

Most of the other soybean foods consumed in China are also eaten in
Singapore. Some of those soybean foods such as tou fu, tou fu kan,
soybean milk, and soysauce are made with traditional methods, and

others such as tou fu pi and chien chang are imported.
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The production of soybeans in Singapore is practically nil. Information
from the FAO food balance sheets, 1964-1966 (1971), indicated that
16,000 metric tons of soybeans yearly were imported during that period;
8,000 metric tons were used as food. Soybeans consumed per capita was
11.8 g. per day or 4.3 kg. per year.
In Sri Lanka

Information on production and utilization of soybeans in Sri Lanka
was provided by C. Breckenridge, Food Technologist, Central Agricultural
Research Institute, Grannoruwa, Peradeniya, Sri Lanka.

Soybeans are consumed by the people of Sri Lanka, but to a very
small, almost negligible extent. When available, the cost of soybean
products is relatively high there and they do not serve the role of
everyone's protein. Simple soybean processes such as manufacture of
flour and village preparation of soybean beverages have been proposed,
but have not been implemented on a large scale. Laboratory studies are
being carried out on these projects.

Because of the serious nutritional problem in Sri Lanka, the Sri Lanka
Department of Agriculturc has prepared a booklet on soybean recipes with
the hope that the families will make more use of soybeans in their daily
diet.

The booklet provides information on simple ways to prepare soybean

flour and soybean drinks; and on various ways of using soybeans as
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breakfast foods, sweet dishes, cakes, biscuits, and soybean stews; and
on simply boiling and toasting soybeans. The booklet '""'Soybean Recipes'
therefore, is included in the appendices (separate volume).

With the assistance of the INTSOY program, University of Illinois,
Urbana, Illinois, soybeans are now grown in Sri Lanka on a relatively
large scale. At present, 1,500 acres are used to plant soybeans with a
yield of about 10 cwt per acre. The Department of Agriculture, Sri
Lanka, is taking steps to increase the acreage to about 8,000 acres
within the next 2 years.

Most of the soybeans produced are used in the U.S.-sponsored CARE
project for blending with wheat flour and other cereal flour in the
preparation of Triposhi--an infant weaning food. Present requirement
for this project is 396 tons.

INTSOY is setting up a village demonstration plant in Sri Lanka for
making soy beverage, baby foods, and meatlike products using the processes
developed at the University of Illinois, Urbana, I1linois (Nelson et
al., 1971, 1976). According to Dr. A. I. Nelson of INTSOY, the plant is
expected to be in operation by 1977.

In Vietnam

Soybeans are produced as well as consumed by the people of Vietnam.

Dan fu and soybean sprouts are the most popular foods. Information on

serving and preparing these foods is not available; probably the traditional

Chinese methods in preparing these foods are used.
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Based on the information from FAO food balance sheets, 1964-66
(1971), the average soybean production in Vietnam during these years was
13,000 metric tons, all of which was used for foods. The yearly per

capita soybean consumption was between 0.3-0.4 kg.

EQ.West Asia

In West Asia, where dry weather prevails, crop c :tput suffers. Low
rainfall affects the total agricultural production in countries like
Jordan, Cyprus, Iraq, Israel, Lebanon, and others. However, in 1975
crop production increased substantially in Turkey and Iran, the two
largest agricultural countries of West Asia. Wheat and cotton are the
two big crops in that area (Economic Research Service, 1976b). Soybean
planting is still in an experimental stage, even though it was introduced
to Iran about 36 years ago. Potentially, soybean production is good.
Under favorable conditions, Iran has produced 3 to 3.5 tons per ha of
soybeans. In 1973, Iran produced 22,000 tons of soybeans; the production
increased to 90,000 tons in 1975 (lee, 1976). Turkey produced about
13,000 tons in 1974 (Coffing, 1975).

For expanding sovbean cultivation in Iran, the problems are many.
Lack of rainfall in needed time, fertilizer, proper inoculum, and problems
in breeding, disease, agronomic operation, and planting technology are

just a few. Despite all these problems, planting area in Iran is expected
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to increase to about 120,000 ha 5 years from now. Currently, soybean
production in Iran is in Khuzistan and northern littoral plain of the
Caspian Sea area. _

Other soybean growing areas in West Asia include Iraq, Mauritius,
and Saudi Arabia, however, they are in observation plots and field
trials.

Soybeans used in West Asia are mostly for oil production. Defatted
soybean meals are usually for feed. Human consumption of soybeanis limited
to populations with Chinese origin. Methods for food preparation follow

traditional Chinese ways.
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SOYBEAN FOOD USES AND PRODUCTION IN AFRICA

Soybeans are a comparatively new crop to Africa, consequently
traditional foods based on them have not yet developed. Various studies
have been conducted, however, to incorporate soybeans or soybean derivatives
into traditional African diets. Meat protein and total protein consumption
are low, and many diets are also lacking in calories with the result
that protein-calorie malnutrition exists in some African nations. The
use of whole soybeans in the diet would therefore be advantageous if the
populations needing more proteins and calories could be so persuaded.
Problems with cooking and palatability are often cited in attempts to
use whole soybeans, although specific details concerning these difficulties
are not given.

Examples of studies in different countries have been selected to
illustrate the various approaches taken to incorporate soybeans into
African diets. In addition, many African nations have been exposed to
soybeans in the form of cereal-soy blends under the Food for Peace
Program. Because of the large number of countries involved, they are
not discussed individually. However, Table 3 in the Summary lists the
nations receiving cereal-soy blends and quantities received during

fiscal year 1974.
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In Ethiopia

Work on the use of defatted soy flour in traditional recipes began
about 1969 at the Ethiopian Nutrition Institute. Results were quite
successful and work was later initiated with whole beans (Hiwot, 1975).
Full-fat flour was prepared by one of the following ways:

1. Untreated soy flour. Beans were cleaned, split to dehull them,
and ground into a flour.

2. Roasted soy flour. Clean beans were roasted, dehulled, and
ground.

3. Blanched soy flour. Cleaned beans were blanched in boiling
water for 10 minutes, air-dried, dehulled, and ground.

The full-fat flours were added to a number of traditional Ethiopian
foods and evaluated by a trained test panel. Foods tested included the
following:

Injera

A fermented pancake-like bread made from teff (Eragrostis tef),
barley, sorghum, cr corn is used by almost all highland Ethiopians.
Soybean flours were blended with each of the cereals and converted into
injera. Acceptable products were obtained with roasted soy flour, but
the usable level varied with the cereal. Up to 20 percent soy flour
could be blended with teff, whereas only 5 percent soy flour could be
mixed with either sorghum or barley. However, soy flour could not be

added to corn and converted into an acceptable injera.
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Wots and Allichas

These are sauces served with injera and are usually made from
meats, fish, legumes, eggs, and vegetables. Roasted soy flour was found
to be a successful replacement for the legumes--pea flour, split peas,
or sblit lentils.
Kitta

This unleavened bread used in the highlands and lowlands is made
from wheat, barley, sorghum, or 'ensete' (false banana). Blanched soy
flour was successfully added at levels of 15 percent to wheat and barley
and 10 percent to barley. Roasted flour was preferred for addition to
ensete; up to 20 percent soy flour was added satisfactorily.
Dabbo

Dabbo is traditional leavened bread usually made from wheat. Up to
30 percent soy flour can be added to the wheat. Blanched soy flour gave
excellent results, whereas use of roasted flour resulted in a darker,
but still highly acceptable product.
Dabokolo

This is a snack food commcnly known as ''the travelers' food"
because of its keeping quality. Either untreated or blanched soy flour
worked acceptably up to 9 percent addition.
Porridge

A porridge made from barley, corn, or sorghum is frequently used in
the lowlands and on special occasions in the highlands. Up to 20 percent

blanched soy flour was added successfully to barley and corn, but sorghum-
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soy blends did not give a satisfactory porridge.
The Ethiopian Nutrition Institute also produces two soy-containing
food items used in famine relief activities. One is Faffa which is a
weaning food and the other is SWF, an enriched wheat flour. Tonnages of
the two products sold in 1973-1974 and projecticas for 1975 are as

follows:

Sales (tons)

Product 1973 1974 1975
Faffa 700 800 1,000
SWF 1,000 2,000 2,600

lg Kenxa

Attempts are being made by the local government to develop soybeans
as an oilseed crop in Kenya with financial assistance from international
agencies (INTSOY, Rockefeller Foundation, and USAID). At present,
soybeans are being imported, but major interest is in the oil for cooking.
Poultry and livestock production is low; hence, there is no demand for
protein feeds. The Ministry of Agriculture has attempted to develop
simple recipes including soybeans for rural families, but acceptance is
poor because of problems with long cooking times, flavor, and flatulence

(Rackis and Akers, 1976).



- 0§ -
in Morocco

Cereal-soy blends have been used extensively in Morrocco. In
fiscal year 1974, 14.7 million 1b of cereal-soy blends were shipped to
Morocco (Table 3, Summary) It 15 predicted that shipments of soy-
fortified rolled oats and sov-toriitied bread flour will increzse 1n
fiscal year 1976. Wheat-soy blend is used in the schocl lunch program
an¢ apparently 1s accepted a: a food 1zem  However, wheat-soy blend 1t
not sold in the commerc.al retail markets (Rackis and Akers, 1976).

Mmbaga (1975) has reported brizfiy that scy flour is peing utilized
in making porridge using 1 nait soy flour to 3 part: maize flour.
Breads containing 10 percent sov flou: and 90 percent wheat flour ace
common, particularly in the Morogo:o region. School feeding program:
use porridge and soy milk exten:zively, and acceptability 1s reported to
be high.

Soybeans are an established c:op in several areas of the country,
but they have never become a popular foodstuff. Ashaye et al (1975)
1ist the following problems encountered :n trying to incorporate .oybeans
into the Nigerian diet: (a) poo: soaking and cooking qualities; (b) lack
of palatability; and (c) undesicable changes in color during cooking.
Most of the soybeans produced in Nigeria are exported as a cash ciop to

Europe and a small amount i: fed to animals. Kay (1974) has worked
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extensively to develop simple ways of incorporating soybeans into the
Nigerian diet. These include the use of whole soybeans and a paste
obtained by grinding beans after soaking them in water.
Whole Soybeans

Whole beans are used in baked (roasted?) form and in stewed dishes.
The baked form is sometimes ground and mixed with sugar to taste. For
stewing, the beans are boiled in water containing a small amount of
baking powder.
Soybean Paste

This is the starting material for a variety of food uses. The
paste is made by soaking the beans 8-10 hours with about 2 volumes of
water, crushing with a grinding stone or corn grinder, and then grinding
to a creamy paste in a mortar.

Two direct uses of soybean paste have been described. In one, the
paste is mixed with cereal (guinea corn meal, maize, or wheat flour),
minced onion, salt and pepper, and then deep-fat fried to yield Kosei
(akara ball). In the second direct use, the soybean paste is mixed with
wheat flour, baking powder, beaten egg, and sugar. The resulting batter
is then dropped into hot peanut 0il and deep fried to give panke (puff-

puff).
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Less direct use of soybean paste consists of preparation of scybean
milk in essentially the traditicnal Oriental way. The paste is mixed
with 2-3 parts of cold water. The resulting bean slurry is filtered and
the filtrate boiled 10-20 minutes. Because of generation of
grassy-beany flavors when the beans are grcund with water, the Cornell
University method has also been consicered. This process consists of
grinding the beans with hot water [80°C or haigher), filtering, and then
simmering the filtrate for 10-20 minutes. Soy milk can be used to
prepare protein-enriched pap (soy m:lk mixed with guinea corn meal and
sugar and reboiled) and protein-enriched fu-fu (gari mixed with hot soy
milk instead of hot water). The residue renzining after preparation of
soy milk by the Cornell process still contains 30 percent protein and
can be incorporated into alele (moin mcin). Alele is made by mixing soy
milk residue with akamu (guinea corn meal), corn or wheat flour, or
beaten egg, minced onion, salt and pepper, wrapping the mixture in
leaves, and then steaming for 20 minutes or longer

Soy milk has also been used te make tofu-like products by adding
calcium or magnesium sulfate or an ac:dic fruit juice (such as lemon or

pineapple) to coagulate the protcin-lipid complex
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Corn-Soy Mixtures (Soy-0Ogi)

Corn (maize) is the principal cereal cultivated in Southern Nigeria
and is an important part of the human diet. Corn is eaten as whole
grain in roasted or boiled form or may be consumed in the form of ogi,
which is a partially fermented starchy product obtained by a wet-milling
process. Corn is soaked in water for 3 days and allowed to ferment.
During this time, an extensive microbial population develops. The
steeped kernels are then ground in a corn mill. The resulting slurry is
sieved to remove the hull. Next, the sieved starch suspension is allowed
to settle to yield the product called ogi. For consumption as a food,
the water is decanted and the wet cake is added to boiling water to fomm
a gruel known as '"pap' which is popularly consumed for breakfast (Oke,
1967).

Because ogi is primarily starch and its protein has a low biological
value, it has been mixed with full-fat soy flour to improved its overall
nutritive quality. Akinrele and Edwards (1971) have assessed the nutritive
value of a 70:30 mixture of ogi and full-fat soy flour called Soy-Ogi.
They found it to have a protein efficiency ratio equal to that of a
commercial milk-based infant food. Soy-Ogi is well tolerated by weaning
children and clinical responses with it were as good as those obtained

with the milk-based product.
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Soy-Ogi is currently produced on a piiot-plant scale in which corn
is soaked, wet-milled, si2ved, and blended with cooked, full-fat soy
fler. After mixing, the slurry is spray Jried. Addition of vitamins
and flavors yields an infant food of excellent acceptability. Commercial
production is envisaged in the near future (Cavzkwere, 1970).

lE_Tanzanlé

Soybeans are grown on a limited scale in Tanzania, but there 1s
interest in expanding growth of this legune and in 1ts use for human
consumption. In 1973, workers described a study in which soybeans
were converted into full-fat flour in three Tanzanian v:llages tising the
simple process developed at the Northern Regional Research Cente:r (Holm
et al., 1973). The resulting ilours were analyzed for protein centent,
amino ncid composition, and trypsin inhibitcr content. large varlatlons
in trypsin inhibitor content were observed, but a composite of three
flours gave a protein efficiency ratio of 2.2 (corrected to 2 5 for a
reference casein) which 1s typical of an adequately processed soy flour

In Uganda

In the mid 1960's, Africa Bas:c Foods Inc was established in
Kampala by the Uganda government to develop low-cost, high-protein foods
to help solve the problem of protein-calorie malnutrition. Pilot production

of full-fat soy flour, soy milk, and soy cheese (similar to tofu) was
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begun, and marketing was directed toward the poorest segment of the
population most in need of a better diet. The growth of soybeans was
also actively promoted. The M:inistry of Agriculture initiated field
trials with different soybean varieties in 1965, and the University of
Makerere started varviety trials in 1966 (Harrison, 1969).
Production

Soybeans are still a minor crop in Africa, and production 1s so
small that listings of commodities often do not include this crop.
Because of the small crop, preducticn figures from different sources
frequently do not agree. Arcas harvested and production estimates for

1976 for six African nations are as follows:

Area harvested Production
Country 1,000 hectares 1,000 metric tons
Ethiopia 10 6
Nigeria -~ 1
South Africa 12 19
Tanzania 5 4
Uganda 5 3
Zaire 2 1

Source: United States Department of Agriculture

(1976).
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South Africa is the major producer and accounts for 56% of the total
soybean crop in Africa. Nigeria 1s an example of a country fer which
conflicting production figures can be fcund The Food and Agriculture
Organization of the United Nations (1975) estimates the 1974 production
2s 65,000 metric tons as compared to 1,000 metric tons reperted above
for 1976 (the Foreign Agriculture Service source also reports only
1,000 metric tons for 1974 producticn).

Prospects for increasing :oybean preducticn in Africa are unclear
at present. Although experimental plant:ings are underway in a number of
countries, a variety of problem: need to be resclved before signifi:zant
increases in production are likely to occur. These prcblems inilude:
(a) climatic conditions; (b) 5011 conditions; (c) lack of proven varieties
adapted to different environments; (d) plant and 1nzect pests; (e) lack
of harvesting equipment; (f) lack of suitable inncculum to ensure effective
nodulation; and (g) lack of storage and proceszsing facilities tc handle
the crop.

Many of the obstacles to increased soybean production do not appear
insurmountable because similar difficulties have been overcome in other
countries. Perhaps one of the most d:fficult problems will be to give
the farmers sufficient incentives tc grow soybeans in place of some of
their present crops. It 1s likely that p:roduction will increase slowly

as problems are solved and suitable markets are found for this oilseed.
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SOYBEAN FOOD USES AND PRCDUCTION iN EURCPE
Soybeans are grown in only & few -cuntries of Europe. Area and

production estimates for Eurcpe znd USSR 1ox 1976 are as follows:

Asea Production
Country 1,000 hectares 1,000 metric tons
France 4 10
Spain 22 35
Bulgaria S8 100
Hungary a0 55
Romania 200 250
Yugoslavia 32 50
USSR 850 500

Source: United States Department of Agriculture (1976).

The major producer 15 USSK, fclicwed by Roman:a and Bulgaria
These three countries account for 85% of the total crop grown in this
area.

To the best of our knowledge, there are no s:mple hame or viliage
type uses of soybean protein :n fozas  The :oybeans are processed into
0il and meal and the latter :: uzed psimarily as an aniumai feed

Food uses of soy protein in Furcpe arce typical ot those in developed
countries such as the United States  Two reclent publicaticns summar.ze

food applications in Europe (Amsrican Soybean Asscci.ation, 1974, 1975).
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SOYBEAN FOOD USES AND PRODUCTION IN LATIN AMERICA
In Argentina

In 1974, Argentina had a soybean production of 496,000 metric tons
(FAO Production Yearbook, 1975), but soybeans are not utilized as fcods
at the home or village level in this country. According to Pred:casts,
Inc., Report No. 108, ' Argentina had the highest per capita protein
consumption in Latin America :n 197Z a: weli a: the highe:t meat consumption.
Synthetic meats and extenders are expected tc -cmprise only 5 pe:cent of
total meat consumption in 1985 because of the abundance of naturai meats
available to the consumer Because cof this, protein enrichment of the
average diet is not really necessary in Argentina. In additicn, consumer
resistance to synthetic meats is expected to have a more adverse affect
than in other Latin American countrie:  Consumption of soy-derived
meats is projected at 50,000 tons in 1980 and 150,000 tons in 1985;
highest consumption will in all likelihcod be in scattered very low
income urban areas.

Scy flour, for the same reasons cited for synthetic meat, 1is
projected to constitute a very smail pe:zcent of total protein consumption,
in all likelihood less than 0 5 percent in 1985. Wheat flour 1s providing
(and will continue to provide) over 25 pe:rcent of Argentina protein
consumption. Very little need is fcreseen for protein-rich flours to
augment a diet centered around meat and high-quality wheat flours (corn
is not even utilized to any appreciable degree as a human food).
Consequently, all engineered soy protein fcods will comprise less than
3 percent of overall Argentina protein consumption in 1985, up slightly

over an initial penetration of about 1 percent by 1980."
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In Bolivia

In 1974, Bolivia had a soybean production of 2,000 metric tcns, but
soybeans are not grown or utilized a: foods at the home or v:llage level
in this country (FAO Production Yearbcok, 1975).

Quoting Predicasts, Inc , Repcrt No 108, p. 34, "All other Latin
American countries except for Argentina, Bra:z:il, Mexico, and Uruguay,
had protein-deficient diets during 166l 1972, derived from low-quality
grains. Per capita protein consumption dxd net apprec.ably rice between
1961 and 1972 due to incrdinately h:igh poputation growth (abcut 3% per
year) which outpaced supply o1 many high prctein foods

"Natural meat consumpt.on w.oil CONU:nue to 1acrease at about the
historical rate, 3% per vezi, to abcut 4 2 miliion tons in 1985, belauze
of programs in Ecuader, Cn.iz, and Uruguay tc stimulate meat p:cduction
more economically on massive corpcrete ranches

"Soy flour use will exceed 200,000 tcn: by 1985, capturing about
the same share of the total protein mixture as meat substitutes, about
2.5 to 2.6 percent. Use of soy flour bakery additives and subst:tutes:
will not be as widespread in most of theze countries as will be evident
in Brazil and Mexico, becau:ze ot ies: familiarity with soy products and
their taste. Public dietary .mprovemsnt projects and retail prepared
food distribution channels are iess evident than in Mexico or Brazil
Also, priority will inevitably be piazed upcen domestic soybeun use as
feed (rather than human food) tc aid in bol:stering output for aliready
established meat and poultry export programs in Ecuador, Columbia,

Chile, and Peru."
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According to Dr. Ben PBuchenan's trip report, April 1, 1976, covering
his initial tour of Latin Amer.can countriez, there has been conziderabie
migration from the rural areas of Boliv:iz to the urban cutskirts, with
no jobs for the migrants This has <ompoundsd the mainutrition picbiem
He continues to say ''the Min.stry ci Health ha: :tarted Mothers Clubs
supplying foods for the fam:ly and edur:viinal meterials for u:e by
groups as they meet. Mother: whe aie zomewhat more educated and tend to
be leaders are chosen tc -ontinue the program atter the f.r:1 meeting
with a representative from the Mini.t-y  There 1s scme quesiicn as to
ths Miro:try of Health :zupports a

the success of this program  ~oso

rural school lunch program which i: penef.:ia’  The breakfast program
in urban centers, however, 1: be.ng phz:ed out "
in Braz:l

The production of soybeans .n Brazil fcr the year 1974 was 7.5 millicn
metric tons (FAO Product:on Yea:bzix, :97%) ana estimated to 1ncrease to
11.6 million metric tons for 1976 {Wcr.d Agr.cultural Pruduct.cn & Trade
Statistical Report, FAS, January 1v 4i. 30,bean: have not been utilized
at the home or village level in this lountry.

In 1967, at the request cf the Bra:z.i_an Min.:ztry of Health,
Mr. G. C. Mustakas (1967), NKRC Cheaical Engineer, demonst:ated his

village process (full-fat soy tlour) in Brazil for fortify.ng milks and

other weaning foods with soy protein Brazil:an scientists were interested
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in the process and consequently, UNICEF, acting in agreement with
ABCAR/UNICEF/FAQ/OMS, made available six sets of machines for experimental
study in Brazil. The machinery was sent to (1) Ministry of llcalth at
Rio de Janeiro, (2) Santa Maria Federal Umiversity at Rio de Jane.ro,
(3) University of Ceara at Fortalezi, (1, Federal University of Pernambuco
at Recife, (5) Federal University of Paraiba at Campina Grande, and (6)
Ecole Superieure at Piracicaba, State of San Paulo.

So far, little informaticn has been received on the results with
these machines, since no nat:onal organization was espon:iblie for

coordinating the exper:menti] ve:uit:  Protes:or Chavez and his group

n

at the University of Pernambuco not oniy processed soya, which 1s not
produced in Northeast Brazii, but alsc other edible heans Zile the

feijao macassa bean. His results were enccuraging, consequently, he

@

staeted that he would like to mzke the process available to the rural
areas of the south. In 1969, one repcrt stated that by 1077, several
international organizations env:s:oned the distribution of 100 machines
to rural areas of Brazil. No further progress report on this statement
has been received.

According to Predicasts, Inc , Report No. 108, pp. 31-32, 'Per
capita Brazilian protein consump*icn was below the average world minimum
of 0,070 kg. per capita per day in 1972, and qualitatively the protein
mix was characterized by large quantities of tood having poorly balanced

and incomplete amino acid components (such as fruits, vegetables, and

low protein grains). Total meat consumption grew 3.5 percent per year.
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'""Total meat and substitute consumption will increase 4.5 percent
per year to over 4.2 million tons 1in 1985 due to rapid market penetration
by soy-derived substitutes Consumer resistance to the new synthetic
meats is expected to be less of a hindrance than in Argentina; Brazil is
a major soybean producer and the vast majority of its people are acquainted
with and accustomed to the taste of this and other bean products in
their diet. In fact, Braz:lian culinar,; tradition includes wide uze of
related vegetables and fruits as integral part: of meat, poultry, and
egg dishes.

"Soy flour is already a smali part cf the Brazilian protein mix,
especially in depressed urban areas. Consumption will grow over 14 percent
yearly between 1972 and 1980 and as fast a: z5 percent annually thereafter
to about 180,000 tons in 1985 By 1985, ilour 1s projected to make up
over 2.5 percent of total protein consumption.'

gg_Chixg

Chile is currently precducing cnly about 250 metric tons of soybeans
per anmnum (P. Crowley, J C. Edoz:en, AID Trip Report, October-November,
1976), but soybeans are not util.zed a: roods at the home cr village
level in this country.

According to Dr. Buchanan's trip report (April 1, 1976) on Lat:n
America, "It is estimated there are 50,000 severely malnourished children

in Chile, mostly in localized areas whe:re a test pilot project could be
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tried. The Chilean government plans tc use & food stamp program to try
to reach these cases. FEducation .s badly needed. Apparently the Allende
administration encourajed the movement of thousands of poor and not so
poor from the rural sectors, where they could, and did, subsist on their
small farm plots, to urban areas, through his promised giveaway fcod
program which failed to materializ --thus aggravating an already difficult
situation of wnemployment and welfare dependence "

According to Predicasts, Inc , Repsrt Mo 108, p. 34, "natural meat
consumption will continue to increase at about the historical rate,
3 percent per vear because of picgram: .n I'cuador, Chile, and Uruguay to
stimulate meat production more econcmitazlly on massive corporate ranches.
Total meat and substitute consumption w.il 1ncrease over 4 percent
annually due to penetration of soy derived substitute products which are
expected to be about 13 percent of meat ccnsumption by 1985 .."Soy flour
use will exceed 200,000 tons by 1985 capturing about the same share of
the total protein mixture as meat substitutes, about 2.5 to 2.6 percent.
Use of soy flour bakery add:tives and substitutes w:ll not be as widespread
in most of these countries as will be evident in Brazil and Mexico,
because of less familiarity w:th :zoy prcduct: and their taste  Public
dietary improvement projects and retail prepared focd distribution
channels are less evident than in Mex.cc or Brazil. Also, priority will
inevitably be placed upcn dome:stic scybean use as feed (rather than
human food) to aid in bolstering ocutput for already established meat and

poultry export programs in Ecuador, Columbia, Chile, and Peru."
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In Colombia

Our findings show that no soybeans are utilized in foods in this
country. Although consiuerable effort is being made to introduce soy
foods here, these efforts are 2ll in the experimental stages.

Colombia has a ponulntion of 24 million with a per capita income of
$370, of which 37 percent is spent tor focoed. In 1974, 156,000 metric
tons of soybeans (FAQ Production Yearbook, 1975) were grown 1in the
country which exports coffee, petroleum, cotton, sugar, and bananas.

Five oilseed processors are in Colombia, Grasas S.A. has a 220 ton/day
solvent extraction plant now processing soybeans and other oilseeds.

They are getting an extruder from the U.S. and will start making textured
soy protein within a year

Predicasts, Inc., Report No. 108, has repc:ted on per capita protein
consumption and natural meat consumption, pp. 34-35. Soy flour use in
Colombia as human food is considered to be small and highest priority
will be for domestic soybean use to go to feed rather than human food
(see paragraphs 1, 2, and 3 under "Bolivia') to bolster output for
already established meat and poultry export programs.

A soy milk-like beverage powder has been developed by the Instituto
de Investigaciones Technologicas according to researchers Drs D. D.
Delgado and Norton Young Lepez. This yellow-white powder contains
45 percent protein and 25 percent fat and can be dispersed in water to

yield a drink with dairy-like flavo:
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Native Colombia foods that might be formulated with scy proteins
are empinada (puffed pastry), ajraco (potat> soup), arepas (baked, small
round breads with cornmeal), nocdie soups, puchers (soup with po:K,
beef, or sausage and vegetables such a: plantain, casava, and coin),
cullada (atole), and cereal gruels made with oatmeal, wheat, or corn.

El Instituto de Imestigacione: Tecnolcgicas 13 responsisle for
most of the product development ac<ivities o1 the various Naticnal
Government Agencies and appear: to be the fccal point of fcod product
development for the malnour:zshed in Colimh:a

In Ecuaac:

In 1974, Ecuador had & scybean productizn of 1,000 metric tons (FAO
Production Yearbook, 1975). Soybean prcduction 1s being incieased and
new programs for food produzts from soy are unde:way. Quoting itvom Dr.
Ben Buchanan's trip report dated Ap::i 1, 1976 (Grant No. AibD,ta-G-

1238}, '"In Quito, one inst:tute has a p:ogram cn the development of

flours for making bread, pasta product:, and crackers  There 1s an
intensiv: effort in the fortificat:cn -t wheat with soy, jpotato, and

rice flours. They have been succe:sful :in replacing from 20 tc 50 percent
of the wheat flour with other flcurz. A process 1s being developed to
make soy milk. Another for full fat soy flcur It 1s hoped the increased
availability of soy products will help relieve protein malnutrition

conditions in Ecuador."
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According to information obtained from Meals for Millions workers
who were doing field work in LEcuador (Mark M. Sterner, Executive Director,
Meals for Millions Foundation, private communication, 1976) a group of
Ecuadorians living in the Sierras have adopted home-grown soybeans as a
daily food prepared in their home. The food product called 'Matchaka"
consists of whole soybeans that are toasted then ground in hand coffee
mills. Coarse sugar is added and thc mixture eaten as a dry snack.
Previously, corn was used to prepare this prcduct.

Predicasts, Inc., Report No 108, has reported on per capita protein
consumption and natural meat consumption, pp. 34-35. Soy flour use in
Ecuador as human food is small and highest priority will be for domestic
soybean use to go to feed rather than human food (see paragraphs 1, 2,
and 3, under "Bolivia") to bolster output for already established meat
and poultry export programs.

In Guyana

Soybeans are not grown or utilized as foods at the home or village
level in this country. With a population of only 750,000, the governmment
has a highly restrictive import policy against many food products. The
main exports are sugar, bauxite, and rice with an average per capita
income of $300 per year (Mustakas, G. C., Trip Report, March-April
1975). Some 60 acres of soybeans have been grown experimentally and

plans are underwayvfor the government to build a soybean and rice bran

crushing plant.
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In Paraguay

Last year (1974), Paraguay had & soybean production of 170,000
metric tons (FAO Producticn Yearbook, 1975), but no util:.zation of
soybeans at the home or village level

According to Dr Ben Buchanan : trip report dated April 1, 1976
(Grant No. AID/ta-G-1238), "Paraguay it the only Latin American country
in which we found a migration trend from urban to rural areas. It 1s
estimated that an additional m:llion acres cf land have been converted
to productive agricultural preperty 1n the past five years  Paraguay 1s
a beef exporting country but the Europe.n market has detericrated as a
result of the EEC policies, so that now they are seeking other outlets.
As a result, also, beef prices in the market place are very low, good,
lean beef being the equivalent :: le:: than a dollar per pound Pasta
products are now being made with z0 percent of soy flour and 80 percent
wheat flour to conserve the limited wheat production. Mainutrition 1s
not a severe problem in Parzguay but there are pockets of goiter 1in the
Northwest rural areas and some vitamin A and calorie/protein malnutrition
in some of the rural and suburban sectcrs

Quoting Predicasts, In:., Report No 108, p 34, ""A1l other Latin
American countries except for Argentina, Brazil, Mexico, and Uruguay had

protein deficient diets during 1961-1972, derived frem low-quality
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grains. Per capita protein consumption did not appreciably rise between
1961 and 1972 due to inordinately high population growth (about 3 percent
ner vear) which outpaced supply of manv hirh-protein tecods. Natural
meat consumption will continue to increase at about the historical rate,
3 percent per year. Use of soy flour bakers additives and substitutes
will not be as widespread in most of these countries (including Paraguay)
as will be evident in Brazil and Mexico, because of less familiarity
with soy products and their tastes."

lgiperu

In 1974, Peru had a soybean producticn cf 1,000 metric tons (FAO
Production Yearbook, 1975), but no ut:l::zation of soybeans at the home
or village level. According to :nformaticn from Professor A. 1. Nelson
of the University of Illinois, there 1c an AID-INTSOY program in Peru
relating to soybeans and soy food production. In discussing this program
while visiting our laboratory, Professor Nelson related to us the specific
and high interest at the Food Institute at La Molina (Lima, Peru) on our
soy food-related research, particularly our extrusion cooking process
for producing full-fat soy flours.

Predicasts, Inc., Report No 108 (pages 34 and 35), has reported on
per capita protein and natural meat consumption. Use of soy flour in
Peru as human food is considered to be small and highest priority will
be for domestic soybean use tc gn to feed rather than human food. (See
paragraphs 1, 2, and 3 under "Bolivia') to bolster output for already

established meat and poultry export programs.
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In Uruguay
In 1974, Uruguay had a soybean production of 6,000 metric tons (FAQ

Production Yearbook, 1975), but soybeans are not utilized as foods at

the home or village level in this country

According to Predicasts, inc , Report No 108, p. 34, the country

of Uruguay had no protein defic:enc:es
the period of 1961-1972. According tc
Latin America (Apr:l 1976), p. 16, "It

progressing well in the utilizsticn of

in the diets of 1ts people during
Dr Buchanan's trip repoit to
15 quite obvious Uruguay ic

applicable technolcgy not only

from the developed ccuntries but aiso t:om the other more de.eloped

Latin American countrie:, part:cularly

Brzz.l We were toJd malnutriticn

is not a severe burden, but they do went iz umprove nutrition among

preschool children and pregnant and la:

tating women, therefcre, they

were much interested in our program and went to help 1n any way possibie

The Ministry of Commerce and industsy working with the University 1s

beginning to make progress in adapting

technology to industry "

and transferring applicable

According tc Predicasts, Inc , Report No. 108, p. 34, '"Natural meat

consumption will continue to increase at about the historical rate,

3 percent per year because of programs

in Ecuader, Chile, and Uruguay to

stimulate meat production more econumically on massive corporate ranches.
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Total meat and substitute consumption will increase over 4 percent
annually due to penetration of soy-derived substitute textured products
which are expected to be about 13 percent of meat consumption by 198S.
This is slightly lower than the projected penetration in Mexico and
Brazil because of the inclusion of Uruguay where dietary tradition is
centered around a wide variety of natural meats and other relatively
plentiful high-protein foods."

In Venezuela

With a population of 12 million people, soybeans were still not
being produced by 1975 even though about 55,000 metric tons (1.5 million
bushels) of soybeans and 83,000 metric tons of soybean meal were imported
in 1974 (Mustakas, G. C., Trip Report, March-April 1975). No soybeans
are utilized as foods at the home or village level in this country.

Venezuela has only a few small oilseed processors crushing imported
soybeans into oil and meal. One company (Proteinal C.A.) makes edible
soy flours.

Native foods consist of the pabellon plate (stringy beef, rice,
sauce, potatoes, and vegetables) and arepas (little round corn breads
fried and stuffed with ground meat and highly seasoned onions, chili
sauce, peppers, and garlic). Tamales (Hiralloca) are cooked in banana
leaves and stuffed with ground meat and cornmeal. As a food demonstration

during my trip there in March-April 1975, fried arepas were prepared
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with textured soybeans and local green chili and tomato sauces. Acceptance
was excellent as noted from the meeting attendance which included
representatives of government, industry, and academic institutions
(Mustakas, G. C., Trip Report, March-April 1975).

Mexico has a population of over 55 million and some 37 percent of
the per capita income of $700 is spent on food. A number of government
programs have been underway since 1970 to introduce soybeans in the
diets of both the urban and rural population. Numerous nutritional
studies in Mexico have shown that 31 percent of children in rural areas
and 16 percent in urban areas are in a state of second and third degree
malnutrition and require medical attention (Anon., 1975a). In Mexico,
every year, ca. 2 million children are born, of which 300,000 d#: before
they reach the age of five due to problems related to the malnutrition-
illness cycle (Anon., 1975b).

According to Predicasts, Inc., '"Mexican protein consumption has
been highly deficient. Not only has it been below the minimum required
level in quantity, but quality of the protein mix has been poor due to
insufficient balance between low grade corn-derived proteins (47-54
percent of consumption) and meat-derived proteins. Per capita meat
consumption has been among the lowest in Latin America due to insufficient
local production, much of which was exported at higher prices than
consumer incomes could afford. Total meat consumption increased only

1.3 percent annually between 1961 and 1972."
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Prior to 1969, soybeans were planted only in the states uf Sonora
and Sinaloa along the eastern coast of the Gulf of California. Soybeans
are now grown in most of the states across the north of the country and
in Jalisco, a west-central state. Production has been increasing over
6 percent a year with last year's production amounting to 500,000 tons.
Varieties which can be grown in the more tropical states are also available,
making possible an even greater increase (A. J. Pontecorvo, LIFE Newsletter,
May 1976).

In the early seventies, when the President of Mexico was starting
his new term of office, he created a new National Council of Science and
Technology (CONACYT) at the cabinet minister level. As part of this
program, he announced publicly that he considered soybeans as a natural
part of the diet for the Mexican people and he expected through the new
program to promote soy proteins in the national food diets.

During the years since that time, both representatives of the
Government and Mexican Industry have cooperated in such a national
program. Market development activities shared by the American Soybean
Association, (Harrison, 1972) Mexican Government, and private firms have
helped raise the production and demand for soy protein products from
2 tons daily in 1971 to over 40 tons daily at the present time (Tello,

F., 1975).
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According to Predicasts, Inc., '"Soy flour will comprise an even
larger percentage of Mexican protein consumption in 1980 and 1985 than
soy-derived meats, 3.5 percent of the total protein mix in 1985 compared
with 2.6 percent for meat substitutes. This will be a result of the
composition of the traditional diet which is centered around grain flour
and bean mixtures as staples, a custom that will facilitate easy acceptance
of soy flour (especially as a '"hidden additive' to popular low-protein
corn flours). Hence, Mexico will have, in all likelihood, the highest
protein mix penetration by soy flour (3.5 percent in 1985, or over
140,000 tons of flour) of all Latin American countries. As in the case
of synthetic meats, Mexico's proximity to large American soybean and soy
flour production centers (in Texas and throughout the Southern states)
will stimulate availability in Mexican markets and aid in pushing total
per capita protein consumption to the average minimum requirement of
0.070 kilograms per day by 1985."

New Village Processes for Utilizing Soybeans in Human Diets

Most of the soy products on the Mexican market were not available
to the lower classes even at their low cost.

During 1974-1975, 30 sets of village process equipment were delivered
to Mexico through the auspices of the United Nations Childrens Fund.

One of these units was delivered to the National University of
Mexico where workers there studied the process and its application

towards traditional end food products in Mexico. As a result, workers
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R. Berra and Aldo Pontecorvo-Valhuerdi (1975), published a slight
modification to the original NRRC process as a means of guiding the
process more directly toward traditional food products such as milk,
atole, and pasta. Figure 1 is a flowchart showing modifications in the
USDA village process (Mustakas et al., 1967).

According to the authors, the heavy liquid obtained after boiling
could be used as "atole" or a soup containing vegetables, such as
potatoes, carrots, and onions, indigenous to the rcgion. A beverage was
an alternate product and could be made even more acceptable to the
people by boiling it with aromatic products such as cinnamon, vanilla,
and cacao. Another alternate product referred to as a 'pasta’ could be
used as human or animal food. Humans could eat it as cereal combined
with the fruits of the region. It also could be dried in the traditional
ovens to make cookies or ground again to make a powder to be combined
with corn or wheat. In this way, it could be preserved a long time.

The yield and protein analysis of the basic products from 1 kg.
soybean, adding about 9 liters water in the boiling process are as

follows:

Product Yield Protein (%)

Milk 6-7 liter 4

"Atole" 2-3 liter 8

Pasta 2-3 ke. 18



- 12

Dry cleaning
of soylean

Cracking Grin'ding Boiling Rest
| ]
Winnowing Milk Atole Paste

FIG.1.low chart of modificd USDA process.

! Oven drying



- 123 -

Commercial Developments of Soy-Based Food Products

We recognize that the commercial utilization of soy foods is not
the primary object of this report; however, Mexico is unique in the
efforts being made both by government and industry to introduce soy
products into the Mexican diet, thus it was felt important to give a
brief description of the products being promoted through retail outlets.

In 1973, the Mexican government inaugurated a group of soy supplemented
meat products under the name of PROTEIDA. Meat products were formulated
with approximately 25 percent texturized soy protein (TSP) and 75 percent
ground meat (1). For example, one product consisted of a precooked
patty called "milenesa." This patty required no refrigeration and was
developed by the National Nutrition Institute. The various products
utilized textured soy proteins from defatted soy flour purchased by the
Government from private Mexican firms and were formulated and packaged
in a government packing house, then distributed by the government (Jose L.
Camacho, National Nutrition Institute, private communication, 1976).

During the period since 1973, other textured soy products have been
independently manufactured and distributed in Mexico. For example,
Miles/Worthington have produced a beef-flavored TSP called ALBORADA,
which has received good acceptance by the public and is being sold in
leading supermarkets as well as restaurants, hospitals, meat packaging

plants, and canned food producers.
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At present, soy consumed as human food amounts to only about 30 tons

per day:

Full-fat soy flour 18 tons
Soy milk and similar products 6 tons
Texturized soy protein 6 tons

The projected increase in consumption of these three basic products in
100 tons per day for the current year (A. J. Pontecorvo, LIFE Newsletter,
May 1976).

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. This company also produces and
markets a soy beverage powder called SOYACYT. The product is a direct
application of a beverage process developed at the Northern Regional
Research Center, ARS, USDA, Peoria, Illinois, by G. C. Mustakas et al.
and introduced to the company through his visit there in 1971,

The Mexico City regional office of the American Soybean Association
through Mr. Gilford Harrison, Director, has become the center of great
interest in soy protein products for human consumption. Through their
development activities, the demand for soy protein products in Mexico

have greatly improved during the last few years.
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The largest volume of sales is in soy flour for baking. The tortilla
industry consumes some 60 percent of the total. The remaining 40 percent
is about evenly divided between TSP and beverage or milk-like products.
The largest bakery in Mexico, BIMBO, plans to start producing a soy-
based milk substitute containing sweet whey powder.

According to Mrs. Orellana, Nutrition Director of Latin America,
American Soybean Association, considerable promotion of soy protein
foods is taking place in her cooperation with several sponsoring government
agencies (Mrs. Orellana, private commmication, 1976). For example,
soybeans are being mixed in a 1/1 ratio with other local beans, soaked,
and cooked. She claims that cooking soybeans in a mixture of other
beans reduces cooking time, gives a softer texture, and furthermore that
the mixed beans take on the flavor and color of the nonsoybean used.
About 45 minutes cooking time is required in a pressure cooker and about
2-1/2 to 3 hours in an atmospheric cooker, depending on the elevation.
Salt, garlic, onion, and bicarbonate of soda are some of the additives
used in their cooking process. Soy flours are being promoted as cereal
gruels and in "atole' foods.

The Mexican government is sponsoring a social security program
"Seguras Social"' to develop better nutrition among the poor. The soybean
is one out of eight nutritional food groups that is being promoted in

the nationwide effort (600,000 families).



- 126 -
In Honduras

There is no commercial production of soybeans in Honduras, but
since 1973 soybean production has been studied by several government,
institutional, and private groups in Honduras. Experimentation has been
conducted by the Ministry of Natural Resources, the Pan American School
of Agriculture in Zamorano, and by the fruit companies, United Brands
and Castle, Cooke, and Co., located in La Lima and La Ceiba, respectively.
At present, there is no governmental policy or laws regulating cultivation
of soybeans in Honduras, but the government is becoming increasingly
inter~sted in large-scale production due to the success of the growing
experiments (Storms, Gayle E., Nutritionist CARE/Honduras, private
communication, 1976).

The government of Honduras is embarking on a 5-year production
program mainly for oil extraction and animal feed for domestic use.
Through an A.I.D. nutrition loan, a 3-year Soya Project will begin in
1977. The project has three stages: production, consumption, and
feasibility studies for commercialization of soya. The production stage
involves cultivation at the "'small farmer" level through cooperatives
for home consumption purposes. The consumption stage is the home consumption
involving the same groups who produced the soya. The feasibility studies
will focus on the commercial introduction of soybeans through soy flour,
soy milk, fortification of flour products and tortillas, and methods of

incorporating the soya into the local diet.
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CARE/Honduras is now beginning small agricultural projects with
Housewives Clubs in rural areas to introduce a means of providing foods
to take the place of CARE foods now supplied to the school and preschool
feeding programs. They are planting soybeans on a small scale and are
experimenting with them in feeding centers, testing recipes and acceptability.
Some of these recipes are given in the Appendix (Storms, Gayle E.,
private communication, 1976).

In Costa Rica

No soybeans are produced or consumed as a food, although experimentation
is being carried out at the University of Costa Rica and also with CARE
(Storms, Gayle E., private communication, 1976). Costa Rica has a GNP
of some 1.2 billion dollars, population of 2.1 million with a per capita
income of $590, of which about 30 percent is spent on food. The government
is starting a family assistance program to employ 500 nutritionists,
financed by a 2-percent tax on payrolls (Mustakas, G. C., Trip report to
Jamaica, et al., March-April 1975).

The Ministry of Agriculture and IMAS, a national counterpart of
CARE, are planting about 100 hectares of soybeans with farmers in
Guanacaste. In conjunction, the Costa Rican Food Research Center, CARE
is negotiating a special grant with AID to utilize a Brady Soybean
Extruder to process the beans from the crop now being grown (at least
210,000 1b. of beans expected) (Bachman, Kurt, private communication,

1976).
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According to an article by Helen Hennessy (CARE, private commmnication)
reporting on the CARE program in Costa Rica, housewives are now using
soybeans in their tortillas. Also the program is teaching children and
their mothers how to substitute soybeans for black beans which are more
expensive and contain only half the protein.

12 Panama

Panama grows no soybeans and has no utilization of soybeans in
foods. They use fairly large quantities of soybean meal (39,000 tons
imported in 1973) for animal feeding and some firms are interested in
using defatted soy flours and textured soy products for foods (Mustakas,
G. C., Trip report, March-April 1975).

In Dominican Republic

Soybeans are not grown or utilized as food in this country. About
2,500 acres were planted in 1974 on an experimental basis (no figures
for 1975-76). During a visit there in March 1975 (Mustakas, G. C., Trip
Report, March-April 1975), Mustakas talked with oilseed processors
(Industria Mancera, Industria Lavador) who are now crushing peanut and
copra, but soybean and cottonseed oils are imported. Industria Lavador's
oilseed plant plans to increase production to 300 tons/day and with the

expansion, hope to produce soy food products in some form.
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In Jamaica

Soybeans are not grown in Jamaica and there is no utilization of
soybeans at the home or village level. However, in an ASA-FAS sponsored
visit there in March 1975 (Mustakas, G. C., Trip Report, March-April
1975), Mustakas found considerable interest in utilizing soybeans for
school lunch programs, and we met with Mr. Bal Lewis, General Manager of
Nutrition Products, Ltd., Ministry of Education, in their government
food plant which is manufacturing and distributing milk and vegetable-
meat pie products for a school lunch program in the Kingston area. They
hoped to expand the program to 52,000 children per day with an eventual
target of reaching the whole island of Jamaica, which has 700,000 children.
Milk is made from nonfat dried milk and soy oil (deodorized). A highly
accepted meat pie is produced with meat and vegetables. The crust is
made with wheat flour containing 6 percant soy flour and hydrogenated
soy oil. Beef patties were also produced and distributed. They were
most interested in textured soy protein for meat replacement and soy
beverages for milk extenders.

Jamaica Nutrition Holdings, Ltd., the central government buying
agency, is very interested in soy food products for government feeding
programs. I. S, Joseph, a U.S. firm, is building a 300 ton/day soybean
plant which will be 60 percent government owned; approximately 22 miles

from Kingston, the plant is due for completion in 1976.
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Soybeans are not grown or utilized as food at the home or village
level in this country. In March 1975, Mustakas visited with Mr. Dan
Grant, Commercial Officer, American Embassy in Port-au-Prince (Mustakas,
G. C., Trip Report, March-April 1975). Haiti is the poorest country in
the Caribbean with a GNP of only $600 million and a population of 5.3 million.
The country has serious caloric and protein deficiencies in the diet of
its people. Food staples are beans, rice, bananas, yucca (cassava),
coconut, and bread. Mr. Grant and others attending our conference on
soybean foods showed great interest and were given complete information
on our NRRC simple village process for making full-fat soy flour.

In Trinidad

Soybeans are not grown or utilized as food at the home or village
level in this country. Local experiments in growing soybeans are being
conducted under a project agreement between the governments of West
Germany and Trinidad and Tobago (Mustakas, G. C., Trip Report, March-
April 1975). In Trinidad, we found considerable interest in soybeans
but no processing plants. A chain of supermarkets (Hi-Lo) is selling a
soy protein beefburger which contains 25 percent textured soy flour.

Much interesting information was received recently from Mrs. Ursula
Lashley, home economist with the John Donaldson Technical Institute

which I quote from her letter as follows:
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"Originally, it was contemplated that Soya would be cultivated here
in Trinidad and Tobago to alleviate the edible oil problem, since coconuts,
which traditionally provided all the edible oil in the country, was
plagued with a multitude of field and economic problems. As a by-
product of oil extraction, soya meal would be used as livestock feed,
thereby reducing, to.some extent, the dependence of livestock farmers on
foreign soya supplies. An exploratory extraction exercise conducted by
Lever Brothers, an industrial concern in this country in December 1975,
yielded recovery of both oil and meal of over 95% from a 15,000 1b lot
of soya beans processed.

"However, the stimulation of consumers' awareness to the need for a
cheap source of high protein food; the inconsistency in the logic of
consuming soya protein via livestock and the versatility of the bean
itself as a multi-purpose food have given rise to complete review of the
original objectives of Soya cultivation here and entirely new dimensions
have been assumed in the exercise.

"Crop production personnel in the Chaguaramas Agricultural Development
Project (CADP) and Home Economists at the John Donaldson Technical
Institute have been collaborating to refine, demonstrate, and promote
the production and utilization of locally grown soya. To this end, the
agronomists have published a booklet on the growing of Soya while the
Home Economists have produced several booklets and pamphlets with information

on preparing dishes from soybeans. A booklet is about to be published.
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"It might be of interest to you to note that Guyana, St. Kitts, and
Trinidad and Tobago have embarked upon a programn of Corn/Soya production
in the hinterland of Guyana as part of the Caribbean Food Plan.

"It is envisaged that soon a programme will be formulated with the
Extension Division in the Ministry of Agriculture, Lands and Fisheries
to exhibit soya growing at vantage points in rural Trinidad and Tobago
with accompanying demonstrations by llome Economists in food preparation.
I am currently working in conjunction with the Government Broadcasting
and Film Unit to produce a documentary on ''Soya for Food.'" 1 am dealing
with basic steps Cleaning, Soaking, and Blanching: I also hope to deal
with the preparation of: (1) Soy Milk, Soy/Choc Milk
(2) Soy Fudge. Soy/Choc Fudge - A candy
(3) Soy/Almond Paste - Marzipan
(4) Soynut butter
(5) Soy Nuts
(6) Curried Soybeans

(7) Phulouri (An East Indian Dish using Dhal)"'
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SOYBEAN FOOD USES AND PRODUCTION IN NORTH AMERICA

In the United States

Soybeans are not a traditional food for the people of the United
States, but great changes in the uses of soybean crops have occurred in
recent years.

During the early part of the crops history in the United States,
two-thirds of the acreage was used for forage; the remaining third was
harvested for beans which perhaps were also used for animal feeds.

Today, the United States, the largest soybean producer in the world,

uses more than 50 percent of the soybeans produced for oil, 30 percent
for exports, and the remaining for seeds and feeds (Table I). The
defatted meal is one of the basic protein sources for our vast livestock
production. In the food processing industry, soybean flour is a valuable
ingredient for bakery products. Other food products from processing
soybeans are: soybean grits, textured protein, soybean oil, soybean
meal, and lecithin.

A very small amount of whole soybeans, however, is consumed as food
in the United States. About 1 percent of the U,S. population is Oriental
(U.S. Bureau of the Census, 1975); even after living in the United
States for generations, the Orientals have kept their food habits.
Varieties of Oriental foods, either imported or made locally, are available
in Chinatown or specialty shops. Soybean curd is the most popular

soybean food and is always locally made by the traditional method.
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Table 1. Supply and Disposition of Soybeans in the United States, 1967-1976*

Year Beginning September
Item 1967 1968 1969 1970 1971 1972 1973 1974 1975
Million bushels

Supply:
Stocks 90.1 166.3 326.8 229.8 98.8 72.0 59.6 170.9 185.0
Production 976.4 1,107.0 1,133.1 1,127.1 1,176.0 1,270.6 1,547.2 1,214.8 1,521.0
Total 1,066.5 1,273.3 1,459.9 1,356.9 1,274.8 1,342.6 1,606.8 1,385.7 1,706.0
Disposition:
Crushing 576.4 605.9 737.3 760.1 720.5 721.8 821.3 701.3 865
Exports 266.6 286.8 432.6 433.8 416.8 479.4 539.1 420.7 565
Seed 48.6 47.3 48.5 48.1 51.0 60.8 56.1 57.2
Feed 0.9 0.9 0.9 1.1 1.1 1.1 1.2 1.0 76
Residual 7.7 5.6 10.8 15.0 13.4 19.9 18.2 20.5
Total 900.2 946.5 1,230.1 1,258.1 1,202.8 1,283.0 1,453.9 1,200.7 1,506

*Sources: Economic Research Service, USDA, August 1976, Fats and Oils Situation.
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Processed tofu products, such as toufu kan and deep-fried tofu are
frequently available. In the states of California and Hawaii, which
with high Oriental populations, traditional soybean foods are often sold
in the supermarkets. In the last few years, because of increasing
interest in vegetarian diets, tofu and soybean milk have also become
regular items in the nature food stores around the United States.

The amount of whole soybeans used as food in the United States,
however, is still too small to warrant a separate mention in any official
statistics.

The establishment of many vegetarian commmes has also increased
the consumption of whole soybeans as a food in the United States.
Soybeans are usually the main protein source for the people of the
commme. Some communes even plant their own soybeans. The most popular
soybean foods made in those communes are soybean milk, tempeh, tofu,
soybean ice cream, and soybean yogurt. Generally, they follow the
traditional Oriental methods for making soybean milk, tofu, and tempeh,
and then develop their own recipes to suit their taste.

"The Farm" in Tennessee, which has over 1,000 people, makes about
1,200 gallons of soybean milk, 300 pounds of tofu, 250 gallons of soy
yogurt, and 600 pounds of tempeh weekly. They also eat whole cooked
soybeans, plain or in a sauce. They roast them into soynuts, and make

soyburgers, soy loaf, and soy sausage. From soybean oil, they make soy
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mayonnaise, salad dressing, whipped cream, and dessert frostings. In
winter, the beans are sprouted to be used as a vegetable. On the average,
they eat soybeans in some form at least once a day, but often more. In
1975, they harvested and consumed 6,000 bushels of soybeans and 1,000 bushels
each of pinto, kidney, and black beans.
In Canada

Canadians consume a fair amount of peas and beans, 5.1 kg. per
capita yearly (FAO food balance sheet, 1964-1966); however, they do not
use soybeans in their diet. Canada, like the United States, has a great
mumber of Orientals as well as many vegetarians. The situation of
soybean consumption as foods in Canada is quite similar to that in the
United States.

Canadian soybean production, which began during World War II, is
largely confined to southwestern Ontario. The major period of crop
expansion occurred between 1947 when 61,000 acres were planted and 1957
when the area planted was 256,000 acres, primarily to alleviate a shortage
of fats and oils (Canadian International Grains Institute, 1975).

Future possibility for increase is limited because soybeans are not
adapted to a large portion of the cultivated land in Canada. Canada
produced 397,000 tons of soybeans in 1973 and 367,000 tons in 1975, with
the area planted reduced from 77,000 acres in 1973 to 64,000 acres in
1975 (Economic Research Service, 1976). Canadian supply and distribution

of soybeans from 1964-1974 are presented in Table Z.
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Table 2. Soybean Supply and Distribution, Canada, 1964-1974%*

Processed

Year Exports of for oil
beg. Production Imports Supplies beans and meal
Aug. 1 Th. bu. Th,. bu, Th. bu. Th. bu. Th. bu.
1964 6,976 16,457 23,433 3,179 19,541
1965 8,030 17,058 25,088 2,152 20,654
1966 9,012 16,295 25,307 3,599 19,876
1967 8,091 13,328 21,417 1,571 19,846
1968 9,027 12,469 21,496 1,123 20,054
1969 7,664 17,430 25,094 1,111 23,679
1970 10,398 15,690 26,088 772 23,443
1971 10,288 14,771 25,059 1,360 23,314
1572 13,779 10,986 24,765 1,066 22,507
1973 14,587 10,628 25,215 1,062 ---

1974 10,362 11,306 21,668 1,055 23,601

* Source: American Soybean Association, 1975 Soybean Digest, Blue

Book, March 1975.
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SOYBEAN FOOD USES AND PRODUCTION IN OCEANIA

In Australia

Soybean production in Australia averaged 25,000 bu. from 1962-1966,
but increased to 2,094,000 bu. in 1974 (Am. Soybean Assoc., 1975).
Unfavorable weather limits the expansion of soybean planting. Most cf
the current production is in Queensland, with the remainder in the New
South Wales area. In 1970 Australia did import 70 metric tons of
| soybeans, used mainly for oil and feeds. Contacts from Australia are

scanty and no information on soybean utilization as food has been obtained,

In New Zealand

According to Long (1963), output per man in New Zealand's agriculture
is close to the highest in the world, and their major agricultural
products are milk, wool, mutton, lamb, and beef. Available information

indicates that New Zealand neither produces nor consumes soybeans.
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SUMMARY
Traditional Soybean Foods

Traditional foods based on soybeans have been limited to the Orient
where soybean foods have been eaten by everyone--young and old, rich and
poor. The kinds of soybean foods they like, the ways to prepare them,
and the manner of consuming them are deeply imbedded in their culture.
These traditional soybean foods are summarized as follows:

Soybean Milk

Soybean milk is the water extract of wet ground soybeans. It looks
like dairy milk, and can be used as dairy milk; but it has its own
characteristic odor and taste. Although soybean milk is the starting
material for many other soybean foods, the direct consumption of soybean
milk is only popular among Chinese.

Soybean Curd and Processed Soybean Curd Products

Tou fu, tofu, tubu, tahoo, touhu, tau foo, and dan fu are some of the
phonetic renditions for soybean curd from different countries. Soybean
curd is, perhaps, the most important and popular soybean food in the
Orient. The curd, a cottage cheese-like product formed into a cake, is
precipitated from soybean milk by calcium sulfate, vinegar, or other
coagulating agents, and then transferred to a molding box to t.:m a soft
cake. Soybean curd has a bland taste so that it can easily be flavored
with seasonings or blended with other foods. A variety of products
processed from soybean curd are made by dehydration, freezing, and
frying. These processed products have less moisture content and a more

chewy texture than that of soybean curd itself.
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Protein-Lipid Film

Tou fu pi, fu chok, and yuba are the traditional names for this
product. It is the film formed over the surface of soybean milk when
the milk is heated nearly to boiling. The cream-yellow film is air
dried and made in the form of sheets, sticks, or flakes. The film is a
very popular food item in the Orient.

Soybean Sprout

Huang tou ya (Chinese), or daizu no moyashi (Japanese) is produced
by germinating soaked and drained soybeans in the dark for 1-2 weeks
until the sprouts reach full growth (about 3-4 am.). Soybean sprouts
are often used in soups, steamed, or satueed for hot vegetable dishes.
After cooking, they can also be used in salads.

Tempe (Tempeh)

Tempeh is an Indonesian fermented soybean product. The fermentation
process is rather short and simple. Soaked and dehulled soybeans are
boiled, drained, surface-dried, mixed with tempeh starter (Rhizopus

oligosporous spores), wrapped in banana leaves or perforated containers,

and then incubated at about 30°C. for 20 to 24 hours. At that time, the
beans are bound together by mycelia resulting a cakelike product. When
sliced and fried in oil, it has a pleasant flavor, aroma, and texture
that would be acceptable to people of different cultures around the
world. Tempeh-like product has also been made from the residue of
making soybean milk and soybean curd. The product is known as tempe

gembus in Indonesia.
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Green Soybeans

Immature soybeans, mao tou, or edamame are widely consumed in the
Orient as a seasonal vegetable. The most popular way to prepare is to
boil the beans in the pods for 10-15 minutes in salt water. The pods
are then removed before consuming.

Boiled Soybeans

Dry soybeans are soaked and boiled in water with seasonings, such
as soysauce, and served as snacks. Sometimes, they are cooked with
seasonings and meat to serve with regular meal.

Roasted Soybeans

Soaked or unsoaked soybeans are often roasted above open fire, or
fried in oil to use as snacks.

Soybean Flour

Roasted soybeans are ground into flour which is then used in pastry.
Soybean flour as processed in this country is not traditionally
used in the Orient. |
Soysauce

Soysauce (known as ciang yu in China, shoyu in Japan; tau yu in
Indonesia, and tayo in the Philippines) is a dark brown liquid with a
salty taste (16-18% salt) and a pleasant aromatic odor suggestive of
meat extracts. It is made by fermentation from a combination of soybeans,
wheat, and salt with a mixture of molds, yeast, and bacteria. Soysauce
is the prominent all-purpose seasoning agent used in the p;eparation of

Oriental foods as well as a table conditment.
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Fermented Soybean Paste

Fermented soybean paste (miso in Japanese and chiang in China

is also a common flavoring agent in the Orient. It has an aroma and
salty taste similar to that of soysauce and is a brown paste resembling
peanut butter in consistency. Fermented soybean paste is made from
soybeans and salt with or without a cereal by a process comparable to
that used in soysauce. The product has been produced and consumed in
many Oriental countries for centuries. In some countries, a variety of
bean pastes may be made by varying the ratio of bean to cereal, salt
content, fermentation time, or addition of other ingredients such as hot

pepper.
Fermented Whole Soybeans

Toushih or hamanatto is made by fermenting whole soybeans with a
strain of Aspergillus. The fermented beans can be used as a condiment
with bland foods such as rice porridge, or they can be cooked with
vegetables, meats, and seafoods as a flavoring agent.

Natto
Natto, a fermented soybean food in Japan and Korea, is made from

whole soybeans by fermentation with Bacillus subtilis. The process is

simple and quick, similar to that of tempeh fermentation except that a
different microorganism is used. Natto is well known in Japan, but it
is not widely consumed because of its characteristic strong odor, flavor,

and its slimy appearance.
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Fermented Soybean Curd

Fermented soybean curd known as Chinese cheese or sufu is made from

cubes of soybean curd by the action of a mold, Mucor or Actinomucor; the

molded curd cubes are then aged in a salt solution resulting a soft
cheese-type food. Sufu is made and consumed only by Chinese.

Experimental Soybean Foods

In recent years, various approaches have taken to incorporate
soybeans into native diets of countries that do not traditionally use
soybeans as foods. The following soybean products have been in use:

Whole Soybeans

The soybeans are soaked, drained, boiled in water with the addition
of salt, baking powder, or sodium bicarbonate, and then simmered for 1-
3 hours. The cooked beans are used in salads, soups, stews, and casseroles--
anywhere one would use any kind of bean.

Soybean Paste

The paste is made by first soaking the beans and then grinding to a
creamy paste. For use in the local diets, it is usually mixed with
cereals. The paste may be made from boiled soybeans and used in the
recipes for spread or pie-filling.

Soybean flours, full-fat or defatted, have been incorporated into
many native diets. They are frequently combined with cereals in preparing
familiar native foods. Soy flour seems to be the most versatile soy

product to be used in the diets for the people outside the Orient.
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Soy Beverage

Traditional Oriental soybean milk and soy beverage made from whole
soybeans have been introduced into various countries.

Soybean Production and Consumption

The area and production data in Table 1 are hased on information
just released by FAS, USDA rather than the figures cited in the text,
since the FAS report contains more detailed and up-to-date information.

World soybean production is concentrated in three countries, the
United States, Brazil, and China; however, soybeans are grown in small
areas throughout the world. While the U.S. soybean production in 1976
is down nearly 18% from the 1975 output, Brazilian production is up
~ about 15% from the previous year. The production in the People's Republic
of China remains the same. Among othor producers, Argentina and Indonesia
produce significant amount of soybeans, but only in Argentina does there
appear to be a great interest in expanding the soybean planting.

The FAO food balance sheets, 1964-1966 (1971) have been the chief
source for consumption data, although more recent information was received
from a few individual countries. In general, food patterns of each
nation have remained unchanged. For comparitive purposes, soybeans
utilization data for soybean-consuming countries, given in the FAO

report, are sumarized in Table 2.
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Table 2. Utilization of Soybeans by Soybean-Consuming Countries
(1964-1966)*

Per Capita
Domestic Utilization Consumption
Production Import Food Feed 0il as Food kg.

(1,000 ton) (1,000 ton) (1,000 ton) Per Year

Asia

China, People's

Republic 11,040 --- 5,123 662 3,312 6.7

China, Republic of 62 169 88 --- 143 1.1

Indonesia 367 --- 294 29 22 2.8

Japan 223 1,931 497 16 1,594 5.1

Korea(s) 166 3 142 6 --- 5.0

Malaysia --- 17 16 o 2.6

Philippines 1 18 6 --- 13 0.2

Singapore --- 16 8 --- === 4,3

Thailand 41 --- 17 --- 14 0.6

Vietnam 13 .- 13 mee  eem 0.3 to 0.4
Africa

Nigeria 16 --- 4 - - 0.1

Tansania 3 --- 2 --- --- 0.2

Uganda 1 --- 1 sm- me- 0.1
Latin America

Brazil 474 -v- 95 --- 263 1.2

Mexico 58 3 12 --- 49 0.3

*Food and Agriculture Organization of the United Nations, 1971, Food Balance Sheets.
1964-1966 Average.
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In Asia, significant amounts of soybean produced are consumed
directly as food; however, the world food consumption of soybeans is
low; most of the soybeans produced are used for oil and feeds. Even in
the two major countries that do consume soybeans, China and Japan, the
percentage of soybeans used as food is low; anly 15% of 889,000 tons of
soybeans used in the Republic of China in 1975 are for food; in Japan,
only 22% of more than 3,000,000 tons of soybeans used yearly are for
food.

In recent years, the U.S. has distributed cereal-soy blends to many
countries. It is assumed that these mixtures have been consumed as food
in the recipient countries. The amounts of cereal-soy blends distributed
and the recipient countries are surmarized in Table 3. Table 4 indicates
the amounts of full-fat soy flour the U.S. exported during 1974 and

1975. This, too, is expected to be consumed as food.
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Table 3. Amounts of Cereal-Soy Blends Distributed Under
Title II, Public Law 480 in Fiscal Year 1974

Commodity (1,000 1b)

Country CM CSB WSB
Africa 49,660 34,004 26,344
Botswana 8,864 2,185 ---
Burundi 120 35 “e-
Cameroon 200 355 205
Central African Republics --- 180 ---
Chad 688 --- S
Congo -,- ~- 788
Dahomey 46 --- 116
Ethiopia 4,458 36 -
Gabon --- --- 66
Gambia 213 100 -
Ghana 2,244 1,137 1,368
Ivory Coast 365 867
Kenya 155 1,819 ---
Lesotho 2,458 227 610
Liberia 388 572 323
Malagasy 188 182 ---
Mali 840 66 ~--
Mauritania 80 5,799 .--
Morocco 509 3,558 10,596
Niger 33 45 .-
Nigeria 200 6,821 329

continued--
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Table 3.--Continued

Commodity (1,000 1b)

continued--

Country CM CSB WSB
Rwanda 100 200 1,458
Senegal 1,318 --- ---
Seychelles 129 --- ---
Sierra Leone 556 1,356 149
Somali Republic --- --- 2
Sudan --- 2,454 ---
Swaziland --- 105 -——-
Tanzania 2,299 5,419 ---
Togo --- 340 2,923
Tunisia 3,366 6,544 2,883
Upper Volta 197 515 ---
Zaire 199 - _—
Zambia 22 133 ---
Sahel-Regional 19,810

Europe 14

Malta --- 14 ---
Near East-South Asia 45,191 32,326 40,186
Bangladesh 10,888 --- 2,581
British Solomon Islands 115 --- 80
Egypt 1,394 2,229 ---
Gaza 159 640 3,481
India 30,965 27,626 17,092
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Table 3.--Continued

Commodity (1,000 1b)

continued--

Country M CSB WSB
Jordan, E. 156 170 310
Jordan, West Bank 525 119 247
Nepal 989 1,542 193
Pakistan --- --- 685
Sri Lanka --- --- 6,994
Turkey --- --- 7,959
Yemen --- .- 126

East Asia 6,362 24,015 12,435
Cambodia 70 30 ---
Indonesia 110 --- 9,167
Korea 317 521 ---
Laos 857 165 1,449
Malaysia 22 --- 192
Philippines 4,933 22,660 382
Singapore 10 --- 330
Vietnam 43 639 915

Latin America 51,789 34,171 41,560
Antigua --- 18 ---
Bolivia 1,592 2,997 -—-
Brazil 18,753 5,656 2,442
British Honduras 149 - 43
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Table 3.--Continued

Commodity (1,000 1b)

Country CM CSB WSB
Chile --- 421 5,386
Colombia 11,346 2,444 10,931
Costa Rica 526 1,714 228
Dominica --- 100 ---
Dominican Republic 1,442 6,987 7,520
Ecuador 5,791 498 2,905
El Salvador 2,880 896 1,725
Guatemala 381 2,506 773
Guyana 256 70 ---
Haiti 780 2,392 2,655
Honduras 376 1,142 3,429
Jamaica 813 17 39
Nicaragua 2,856 2,891 443
Panama 579 1,785 796
Paraguay 2 --- .-
Peru 3,155 1,607 2,170
St. Kitts --- 60 ---
St. lucia 83 --- 25
St. Vincent 29 --- 50
Grand Total 153,002 124,530 120,525
Definitions: CM (corn soya mix); CSB (corn soya blend); WSB (wheat)

Source:

soya blend).

Printing Office, Washington, D.C., 1976.‘k

Food for Peace Program 1974 Annual Report, U.S. Government
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Table 4. U.S. Exports of Full-Fat Soy Flour

1974 1975
Destination 1,000 1b
Canada 146,974 111,409
Mexico 72,679 10,201
Salvador 1,099 2,581
Dominican Republic 2,222 3,295
West Germany 8,716 76
Switzerland 406 1,408
Portugal 4,566 66
Yugoslavia 0 3,442
Greece 5,654 3,234
Syria 0 18,637
Saudi Arabia 0 3,941
South Vietnam 2,310 0
Hong Kong 2,413 300
Australia 3,757 2
Egypt 26,479 11,034

Source: U.S. Foreign Agricultural Trade
Statistical Report, Calendar Year
1975, Economic Research Service,
U.S. Department of Agriculture,
Washington, D.C., May 1976.
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RECENT SIMPLE SOYBEAN PROCESSES, OTHER THAN TRADITIONAL
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SIMPLE VILLAGE PROCESS FOR PROCESSING WHOLE SOYBEANS

During the 1960's the Northern Regional Research Center, ARS, USDA,
developed a simple hand process for converting soybeans to a nutritious
full-fat soy flour. The process was expressly designed for villages in
foreign lands where skilled labor, electric power, and steam were not
available.

Early studies showed that initial moisture was a highly significant
factor in cooking rate. Overnight-soaked beans, which reached moisture
contents of 62-68 percent, cooked rapidly. Cracking the beans was not
necessary to achieve a rapid cooking rate. Of the methods tried, water
immersion looked the best for rapid cooking and simple control. This
method yielded a nutritive product and could be adapted to hand operation
by untrained people.

uipment

Table 1 lists the hand machinery for the process, capacities, and
source. Capacities shown in the table are based on the use of hand
power. Mechanical power can increase these capacities. For example, a
1/4 h.p. motor could double the ~apacity of the hand grinder.

Process

The basic steps in processing whole soybeans are outlined in Figure 1,

and details for producing 136 kg. (300 1b.) of soy flour per day in

Figure 2.
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TABLE 1.--Equipment and cost information on making soy flour by hand process

Capacity of equipment

basis: soybeans 1/
Process step Equipment needed Kilograms Per time Source=
1. Soaking the beans Four 208-l1iter (55 gal.)
galvanized drums, plus
24 heavy porous cotton bags
(about 46 by 115 am.) 172 Day
2. Immersion cooking Heavy gauge galvanized steel
tank, 200-liter capacity 90 Hour Generally
available
3. Air drying Cloth, paper, or flat trays -- --
4. Hand cracking Corn crusher, type S -- Hour
5. Winnowing
(dehulling) Hand grain wimnower,
type A-1 45 Hour CeCoCo
Chuo Boeki
Kaisha
Central
6. Hand grinding Flour grind mill, type D Hour per Commercial Co.,
(2 mills) 9 mill Osaka-Fu, Japan

Y The mention of firm names or trade products does not imply that they are recommended by the

U.S. Department of Agriculture over other firms or similar products not mentioned.
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Whole soybeans are soaked in water of drinking quality for several
hours, drained, cooked in boiling water to cover, drained, air-dried,
cracked, dehulled, and finally ground to flour. Of the original bean
solids, 7 to 9 percent is lost in soaking and cooking.

The six steps are discussed below and illustrated in Figure 3, A to
E.

Step 1.--Soaking the Beans

If possible, start socking the beans before sunrise. This allows
as much daylight time as possible for the drying step. Fill a cloth
bag, or a perforated basket one-quarter to one-third full with soybeans
and lower it into fresh water in a container, such as a 208-liter (55-
gal.) drum. The water temperature should be 75° F., or less, to minimize
growth of microorganisms.

To improve the flavor of the beans slightly, add 1 kg. of sodium
bicarbonate (baking soda) to 100 kg. of soak water. Baking soda, however,
does not have to be added.

After 4 to 6 hr. of soaking, the beans will have swollen to about
twice their size and will contain more than 40 percent water. This
soaking i5> needed for uniform cooking. Lift the beans out of the soak
water, drain briefly, and put them into the cooking pot (Fig. 3, A).

Step 2.--Immersion Cooking

Cook the beans, still in the bag, in water at full boil for 10 min.
Cooking can be done in an open pot over an open fire. In high altitudes,
up to 10,000 feet, the cooking period at full boil should be about
15 min. This cooking is necessary to make the beans safe for eating but

does not remove or destroy protein.
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Lift the bag of beans out of the boiling water and allow to drain
for a few minutes.

Cooking water can be reused about six times. The soybean hulls
removed later in the process can be used as fuel.

Step 3.--Air Drying

After the beans are cooked, spread them out to dry in the air
(Fig. 3, B). The area required for drying soybeans in a single layer is
about 0.5 square meter per kilogram of dry soybeans, or a total area of
86 square meters (103 sq. yd.) for 1 day's production.

Drying conditions required for preventing mold or bacteria growth
are discussed under Sanitation Requirements.,

The water content at the end of drying should be low enough to
permit good separation of hulls in the cracking step (about 9 percent or
less). A simple impact test may be used as a guide to determine when
the beans are dry enough for cracking. In this test, place a few beans
on a flat hard surface and hit sharply with a small mallet or a flat
stone. The beans should break easily with clean separation of the hull.

Ideally, soy flour should be produced during the driest season. If
poor drying conditions exist because of wet weather, high humidity, and
lack of sun, make changes in the drying step by drying with heated air.
Step 4.--Hand Cracking

Crack the air-dried whole beans by using hand-operated equipment
(Fig. 3, C). Cracking frees the hulls (seedcoat) from the seed. Now,

remove the hulls,
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Step 5.--Winnowing

Place soybeans in the wimnowing (dehulling) machine and hand crank
the blower (Fig. 3, D and E). The moving air 1lifts the light hulls and
carries them to one side. The heavier meats (free of hulls) fall directly
below. Put the rest through the machine again.
Step 6.--Hand Grinding

Hand grind the dehulled soybean meats (Fig. 3, F) to make the

flour.

Sanitation Requirements

In all food processing operations sanitary conditions are necessary
to ensure wholesome food products. Contamination of food can be prevented
by strict observance of the following conditions.

Village Laborers

A1l workers must understand the need for maintaining clean, sanitary
conditions. They must be in good health and keep their hands clean at
all times.

Soaking

Use clean, pure water for soaking the beans. If the water is
contaminated, boil before using. Do not reuse water to soak a second
batch of beans. Examine the beans for insect or rodent contamination
and wash the beans before soaking. Clean all equipment before using.
Cover the soak pots during soaking. Wash all bags, soak pots, ropes,
and utensils thoroughly with clean water after each use. Turn the bags

inside out and expose to the sun to dry.



- 166 -

Cooking

Clean all cooking pots, utensils, and other equipment before using.
Drying

After cooking, spread the beans out in thin layers on clean paper,
cloth, or trays in an area with good air circulation. Complete drying
within 30 to 36 hr., with as much exposure to direct sunlight as possible.
If air-drying camnot be finished within 36 hr., use heated air. If
drying :onditions are bad, the flour made from the beans will not be
good. For example, with slow drying, high bacteria counts and putrefaction
can develop in 2 days; flour from such beans might be contaminated with
molds that could produce toxic products. If mold can be seen, throw the
beans away. Keep the drying area as free as possible from dust or any
kind of dirt. Protect the drying beans from rain and dew.
Milling

Clean the winnower, cracking mill, and flour mill at the beginning
and end of each day.
Flour Storaee

Store the flour in clean containers off the ground. Protect the
containers and storage area against moisture, rodent, insect, and other

possible contamination.
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Quality of Product

Analytical data for typical full-fat soy flour produced by this
process are shown in Table 2. Protein efficiency ratiosé/ of 2.0 and
available lysine values in the range of 6 to 6.5 indicate good nutritional
value.

The flour has been tested in many basic food formulas and food
combinations in cooperation with USDA's Human Nutrition Research Division,
Agricultural Research Center, Beltsville, Md. It has good flavor acceptability
and stability. Types of food that were prepared include breads (with
wheat and corn flour), cooked vegetable and stew dishes, cereal products
(noodles, porridge), cooked desserts, and beverages for babies and young
children (Table 3). In beverage use for infants, a flour-water dispersion
of improved smoothness will be obtained if the flour is finer ground or
if the mixture is homogenized.

Evaluation of Product in Formulas and Procedures for
Family and Institutional Use in Developing Countries

Full-fat soy flours processed by the village method at Peoria were
supplied to the Human Nutrition Research Division, ARS, USDA, at Beltsville
for evaluation. Basic formulas, food combinations, and preparation

procedures suitable for use by families and community groups were developed

for flours made from soybeans.

3/ Determined by A. N. Booth, Western Regional Research Center, Agricultural

Research Service, U.S. Department of Agriculture, Albany, Calif. 94706.
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TABLE 2.--Analysis of full-fat soy flour

Constituent Range
Protein, pct. 41 to 42
Crude fat, pct. 20 to 23
Ash, pct. 5 to 7
Moisture, pct. 6 to 8
Crude fiber, pct. 2,5 to 3.0
Urease activity, pH change 0.0 to 0.1
Nitrogen solubility index 15 to 20
Available lysine, pct. of protein 6.0 to 6.5

Protein efficiency ratio average 2.0 (Casein, 2.5)
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TABLE 3--Yield and protein analysis of

basic productsl/
Protein
Product Yield .(Percent)
Milk 6-7 liter 4
"Atole" 2-3 liter 8
Pasta 2-3 kg. 18

v From 1 kg. soybean, adding ca. 9 liters water

in the boiling process.
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The maximum amount of soy protein flour to provide a palatable food
product was determined. Formulas for soy flours included beverages and
soups, main dishes, breads, cereal products, and desserts. Detailed
formulas are given in the Appendices. All products were evaluated for
appearance, texture, flavor, and acceptability by a panel at the Beltsville
Agricultural Research Center and at Howard University.

The panel at the Research Center rated the palatability of most of
the food products prepared with soy flours from fairly good to very
good. The soy products rated very good were bean cake, creole eggplant,
biscuits, cornbread with egg, corn meal squares, seasoned rice, rice-
spinach, and puff-puff doughnut holes. Both the food formulations and
panel results were published by Georgia C. Schlosser and Elsie H. Dawson
in ARS 61-7 Bulletin, July 1969, Agric. Res. Service, USDA.

Implementation of NRRC Village Process

The Village Process has had a considerable impact in the field as
indicated by its introduction overseas and the large number of requests
for reprints. UNICEF purchased and shipped equipment to countries in
Latin America, Asia, and Africa.

In July 1967, the government of Brazil requested that an ARS representative
visit their country and demonstrate the Village Process to their Children's
Bureau, Department of Health. Our research center complied by sending
an engineer there for 3 weeks to meet with Brazilian officials, present
technical details, and develop interest in the process. Since then,

UNICEF has distributed six sets of village process machinery for evaluation
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to several locations in Brazil, principally child nutrition and education
centers. In a rural extension service (ABCAR) project, approved by the
UNICEF board at Santiago, a large number of the machines (over 100 sets)
were to be sent to Brazil; however, procurement was withheld until a
complete evaluation was made of the previous sets provided to Brazil.,

Since that time, UNICEF has been supplying sets of machines for the
"'village process' to various countries.

In 1969, Mr. Yang, FAO Nutrition Officer, stopped at the Northern
Regional Research Center in Peoria, Illinois, to report a successful 2-
year field service program in Korea. Two sets of village equipment were
supplied there in 1968 by UNICEF. His report indicated a very successful
village operation there at the pilot village of Kang Wondo, where the
process was taught and carried out. Full-fat soy flours of good quality
and acceptability were produced. The flours were utilized to make
instant dry powder formulations that would be reconstituted with water
as porridge, soups, or enriched noodles.

In addition, UNICEF has furnished village equipment to countries
such as India, Tanzania, Phillipines, Guatemala, and Mexico. In Tanzania,
five sets were provided to the Ministry of Agriculture Training Institute,
Morogors, implemented by a food scientist and a food technologist to
direct the training program in three African villages. More recently,

30 sets of village equipment were delivered to Northwest Mexico.
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FOODS FROM WHOLE SOYBEANS DEVELOPED AT THE
UNIVERSITY OF ILLINOIS

The Department of Food Science at the University of Illinois,
Urbana-Champaign, Illinois, has also developed procedures for processing
whole soybeans into a number of products which could have good potential
in developing countries.

The following report which was given by A. I. Nelson and L. K.
Ferrier of the University of Illinois at the Workshop on Soybeans for
Tropical and Subtropical Conditions, University of Puerto Rico, Mayaguez
Campus, February 4-6, 1974, summarizes some of their procedures:

The soybean is an excellent source of nutrients. About 40 percent
of the dry matter in the soybean is protein and it also contains about
20 percent fat. The amino acid pattern of soy protein approaches the
optimum FAO recommendation and the oil is quite desirable because it
contains considerable unsaturated fatty acids. In addition, soybeans
appear to be a good source of a number of the required vitamins and
minerals. Thus, the soybean has great potential for people who rely
mostly upon vegetable sources for protein.

Nearly all of the soybeans produced in the U.S.A. and Brazil are
processed in oil extraction plants. The oil is generally needed for
mayonnaise, salad dressing, and margarine the world over, and the extracted
flake, which contains about 50 percent protein, is used mainly as protein

supplement for animal feed. However, human food uses of extracted flake
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are increasing rapidly. Some of the products which are processed for
human food from extracted flakes include soy protein concentrates,
isolated soy protein, textured vegetable protein, and soy protein meat
analogs.

Another potential benefit is the direct use of whole soybeans with
the oil content intact, for preparing foods for home use and for commercial
processing. The Department of Food Science, at the University of Illinois,
has developed procedures for processing whole soybeans into a number of
products which appear to have real potential. The processing procedure
is straightforward and uncomplicated. Basically, all of the processes
start with field dried soybeans and foreign material. At this point,
the beans are hydrated by soaking in tap water for about 5 to 12 hours
followed by precocking (Blanchin) in boiling water for about 20-30 minutes.
For products which require tender blanched beans, 0.5% NaHCO3 is added
to the blanch water. Products which do not require exceptionally tender
beans can be hydrated and blanched in one operation which requires at
least 20 minutes. After blanching, the beans are bland in taste and
chewy to tender in texture, depending upon the methods followed in
rehydration and blanching.

The success of this process is directly related to inactivation of
enzymes, principally the lipoxygenase enzyme system in the raw soybean

before the tissue is disrupted. When the raw tissue is broken, the
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enzyme and the substrate (oil) are liberated and, provided some moisture
is present, a bitter, beany taste instantaneously develops. However,
the enzyme system is inactivated if the whole soybean is first hydrated
and blanched in boiling water. This blanching simultaneously destroys
the trypsin inhibitor and hemaglutinins present in raw beans; if present,-
these inhibitors would substantially reduce the nutritional quality of
the soybeans by inhibiting trypsin and other digestive enzymes. The
length of time required to destroy these components decreases with
increased moisture content of the soybeans. For example, trypsin inhibitors
can be destroyed in rehydrated beans (containing 50 to 60 percent moisture)
by boiling for 5 minutes. However, if dry soybeans are used, they must
be boiled for 20 minutes to destroy trypsin inhibitors. Lipoxygenase is
inactivated in rehydrated soybeans by boiling for less than 5 minutes.

Boiling is also essential to produce an acceptable texture and, for
practical purposes, the desired texture will dictate the boiling time
required. Tenderization is faster at higher pH levels. Use of softened
water (pH 7.5) or a 0.5 per.cnt solution of sodium bicarbonate (pH 7.9)
results in much more rapid tenderization and sharply reduces required
cooking time. Soaking and boiling also removes about one-third of the
oligosaccharide in soybeans, some of which are believed responsible for
the production of flatus. Only a small amount of the protein (1 percent

of the Kjeldahl nitrogen) is lost during soaking and blanching.



- 175 -

As mentioned earlier, when the tissue of the soybean cotyledon is
disrupted or damaged and moisture is present, the characteristic '""beany"!
or 'painty" off-flavor develops. In University of Illinois tests, drum
dried products were prepared using 0, 25, 50, 75, and 100 percent slightly
damaged soybeans. Taste panels could easily detect the beany off-flavor
when 25 percent slightly damaged soybeans were processed by the Illinois
process, although the flavor difference was not pronounced. If hull
damage is greater than 15 to 20 percent, blanching before soaking is
recommended.

Properly hydrated and blanched soybeans offer great potential for
processing into a wide variety of food products. Some of the foods
which were made at the University of Illinois are listed in Table 1.

Each category will be discussed briefly,

Category I. Drum Dried Flakes

1. 100% Whole Soybean

2. Soy-Rice (50:50)

3 Soy-Corn (50:50)

4. Soy-Brown Sugar-Peanut (50:35:15)
5. SoyBanana (50:50) Weaning Food
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Category II. Canned and Homecooked Soybeans

1.
2,
3.
4

5.
6.

Vegetarian soybean
Three bean salad
Soy with chicken
Soy with pork

Soy with lamb

Pork with soybeans

Category III. Soy Beverages and Beverage Products

1.
2.
3.
4.
5.

Beverage, plain

Beverage, chocolate flavored

Blend of soy beverage and cottage cheese whey
Ice cream, mocha flavor

Yogurt

Category IV. Spreads

1.
2.
3.

Diet spread, margarine flavor
Dip

Peanut butter analog

Category V. Snacks

ll

2.

Roasted soybean cotyledons

Extruded, puffed rice and corn fortified with full-fat soy flour
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Category I. Drum Dried Flakes

The drum dried flakes are made by preparing a slurry of the cooked
soybrans in water and drum drying the slurry. If the final product
contains other materials such as fruit or cereals these are mixed in the
soybean slurry and the combination is drum dried. These flakes may be
used directly as a weaning food or they may be mixed into other foods
such as baked goods to increase the protein content. Mixtures of soybeans
and cereals such as corn or rice should improve the essential amino acid
profile since cereals are typically low in lysine and adequate in methionine
whereas legumes, such as soybeans, are normally the reverse, that is,
low in methionine and adequate in lysine.

Soybean-fruit mixtures have potential because the flavor of the
fruit is dominant in the dried flakes but the increased protein and
calorie content of the soybean is present. A 1:1 soybean:banana flake
was prepared as described earlier. The best product resulted when very
ripe bananas were used. This product is very stable and contains a good
mixture of the major nutrients, -viz 23% protein, 9% oil, and 50% carbohydrate.
This product was found to be low in methionine but the deficiency can be
corrected by addition of methionine or by adding corn to the formula as
mentioned in the earlier workshop paper by Dr. Bressani. This product
should provide a tasty nutritious weaning food as is. This also provides
a useful method for using very ripe bananas which would otherwise be

discarded.
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Category II. Canned and Homecooked Soybeans

The concept for hydration and blanching of whole soybeans offers
potential for home utilization of whole soybeans. Recipes for preparation
of soybeans for home use have been developed and are available from a
number of countries, for example, that by Dr. Van Duyne in the Department
of Home Economics at the University of Illinois. We believe that the
principles involved in hydration and blanching would improve some foods
in which the recipes call for procedures that allow some enzyme activity
before blanching or cooking.

We have made use of a number of recipes to prepare canned soybeans
having a variety of flavors (Table 1). Standard bean processing procedures
were used to can these products except that the soybeans were presoaked

in weak NaHCO3 solution rather than tap water.

Category III. Soy Beverages and Beverage Products

A simple process was developed at the University of Illinois which
allows use of blanched soybeans to produce a stable soy milk no beany
flavor. The whole soybean is used and the soy milk contains as much as
3.6 percent protein (depending on dilution), equivalent to that in cow's
milk and nearly twice as much as the soy milk currently marketed or
manufactured by the traditional prociss. Essentially 100 percent of the
protein and 95 percent of other constituents are recovered from the
bean. The only losses occur during blanching and these losses are
desirable with respect to reducing flatus. Basically the beverages are
prepar?g by grinding the cooked soybeans with water, adding sucrose and

flavoring, homogenizing and pasteurizing.
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The major disadvantage is the necessity of homogenization in order
to produce a stable suspension. Thus, it is not a home or village scale
process. The major advantages compared to the traditional soy milk are
an excellent mild flavor, no off-flavor, destruction of antinutritional
factors and increased protein content. A University of Illinois patent
application covers the preparation of the soybean beverage base. The
beverage has been used to replace milk in products such as, soy ice
cream soy yogurt custard, and diet margarine, all of which are prepared

by conventional methods.

Category IV. Spreads

Spreads of intermediate moisture foods constitute another group.
An excellent diet margarine was prepared following conventional methods
hut using soy beverage instead of milk solids. A very acceptable chip
dip can be prepared simply by changing the flavorings used. Roasted
soybean cotyledons plus added soybean oil can be processed using a
colloid mill into a "soybean butter' which resembles peanut butter in

character and flavor.
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Category V. Snacks

Soybeans can be roasted to make a dry nut similar to peanuts.
First the blanched soybeais should be dehulled using a disc (Buhr) mill
or similar mill. At home dehulling can be done by rubbing small handfulls
between the hands. Rinse with water to remove the hulls and fines.
After draining, the cotyledons are deep fried in oil at about 190°C for
2-1/2 minutes. They may be roasted at home in a frying 'an with a
little oil but the roasting time will be longer. If the hulls are left
on, the roasting time is longer. Salt or other flavorings should be
added while the beans are still hot.

Extruded puffed snack foods have also been prepared using a Wenger
extruder. The feed flour contains about 20 percent full fat soy flour
and 80 percent corn or rice flour. After addition of oil and flavoring
(as is usually done to this type of snack), the protein content is at
least 3 g./100 calories.

We believe that tasty snacks provide an avenue for introducing soy
food to people who would normally resist trying any unfamiliar food.

These few examples illustrate the wide variety of tasty and nutritious
foods which can be manufactured from a single starting material--the
cooked, whole soybean. We believe that those and other soybean products
can be adapted to fit the taste and texture preferences of people throughout

the world.,
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WAYS OF COOKING AND SERVING SOYBEANS IN THE
AMERICAN DIET
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WAYS OF COOKING AND SERVING SOYBEANS
IN THE AMERICAN DIET

Until a few years ago, the closest that any Westerners got to
soybeans was an occasional dash of soysauce. In recent years, soybeans
have gained prominent recognition as human food because of their high
protein content, their richness in unsaturated oil, and their abundance.
Soybean flour and textured soy protein are now widely used in bakery
goods and meat-flavored products that are avuilable in most markets.

The use of whole soybeans, on the other hand, is still limited.

One of the factors that affects the use of whole soybeans for food
is the lack of knowledge of how green soybeans and dry soybeans can be
properly prepared for consumption. Smith (1973) found that dry soybeans
can be used in casseroles, soup, salad--anywhere one would use navy or
kidney beans. She developed many excellent recipes and claimed they are
so good, so versatile, and so satisfying that one can easily eat them
once a week without feeling or being martyred. Two other publications,
one from the College of Agriculture Cooperative Extension Service,
University of Illinois, and the other from USDA also are devoted entirely
to soybean cooking for this country.

In these publications, instructions are given on boiling soybeans.
They are basically the same: soaking the beans overnight, cooking with
the addition of salt, or chopped onion, bay leaf, and pepper for more

flavor, and simmering for 1-3 hr. They also suggested to reserve the



- 183 -
soaking water for cooking. However, laboratory results and the Oriental
experience have shown that soaking processes remove some undesirable
factor. Therefore, one should discard the soaking water.

Many simple and good recipes are given in these publications;
therefore, they are attached in the appendices. The Protein for Pennies
cookbook by John Woods is also a soybean cookbook and contains over 200
soybean recipes. The Farm Vegetarian Cookbook by the Farm provides many
simple ways of preparing and serving soybean foods. Undoubtedly, there

are other publications concerning soybean cooking.
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INDUSTRIAL PROCESSES



- 186 -
INDUSTRIAL PRODUCTION AND SELLING PRICES OF EDIBLE
SOYBEAN PROTEIN PRODUCTS

The following table gives estimates of U.S. production of soy
flours, concentrates, isolates plus textured flours and concentrates for
1976. Soy flours are the predominant form produced and sell at the
lowest price of the five protein types. Concentrates and isolates are
manufactured at about one-eighth the scale for the flours but sell at
more than 2-5 times the price paid for flours. Flours are the mainr
form used for preparation of textured items. Textured concentra .. were

introduced in 1975 and, consequently, have not developed a large market

yet.
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Selling Annual
Protein price production
Protein content per 1b (estimated)
form (%) (cents) (million 1b)
Flours 50 14 625
Concentrates 70 32-35 80
Isolates 90 72-75 75
Textured flours 50 22 120-130
Textured
concentrates 70 33-35 4-5

Source: N. R, Lockmiller (1976) personal commmication.
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BARRIERS TO ACCEPTABILITY AND UTILIZATION OF SOYBEANS
IN FOOD AND RESEARCH RECOMMENDATIONS
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BARRIERS TO ACCEPTABILITY AND UTILIZATION OF
SOYBEANS IN FOOD
Introduction of a new food in any country is a difficult task and a
nunber of hurdles must be overcome if such a venture is to be successful.
Some of the major factors likely to influence the introduction of soybeans
into the diet of a developing country are itemized below.

Availability

Soybeans must be available through imports or local production.
Local production is preferable and ideally soybeans should be available
at a cost below that of other legumes for which soybeans may be subctituted.

Cultural and Social Factors

Soybeans consumed directly in family meals have been the subject of
a wide number of publications in the form of books and manuals presenting
simple-to-follow cooking recipes. However, the main and critical deterrent
to the food use of soybeans is cultural background. Except for the Far
Eastern countries, food use of soybeans is new to the cultures of most
peoples of the world. Social taboos can be a major hindrance to the
food consumption of soybeans. For example, soybeans have sometimes been
called "a poor man's food" or ''animal feed." When this occurs, it
becomes extremely difficult to promote soybean foods to the poor undernourished
populations where the need is greatest. In some countries, such as
Mexico, it has been possible to promote soybean foods to the affluent

class to establish a favorable class image before introducing them to
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the poor. The cultural situation must be assessed carefully in selecting
possible methods for integrating the soybean into the traditional or
indigenous foods of a given country.

Texture

The whole soybean is the simplest form for introduction directly
into the diet, but like other legumes, soybeans must be cooked before
eating. Unlike legumes such as peas and beans, soybeans are more difficult
to cook and texture of cooked soybeans differs from that of other legumes.
Difficulties in cooking to a desirable texture is a complaint cited by
many who have attempted to develop simple processes for food use of
soybeans in various countries (Final Report on Contract AID/CM/ta-c-73-
19, University of Illinois). If soybeans are converted into flours and
added to foods, texture may also be influenced adversely. For example, \
replacement of wheat flour in bread with soy flour results in undesirable
textural changes which can be overcome only by adding special emulsifiers.
Flavor

Soybeans in their raw state have characteristic beany and bitter
flavors that make them unpalatable. These flavors are decreased significantly
by cooking and other processing but residual flavors are often still
objectionable. In many of the Oriental soybean food products, the
flavor problem has been overcome by fermentation to develop new flavors
and destroy objectionable ones. Although acceptable to many of the
Eastern populations, such flavors are foreign to many others and may be

unacceptable.
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Nutrition and Food Safety

In any program introducing soybean as a food, nutritional quality
plays an important role. Much has been published about the destruction
of nutritional factors during heat treatment or processing of soybeans,
Ahtinutritional and physiological factors in raw and improperly processed
soybean products have been a barrier to utilization particularly where
soy has replaced a food of proven high nutritional properties such as
milk, meat, or eggs. Developing new processes, whether for the sxmple
village level or for larger-scale commercial application, will require
careful study to ascertain that maximum nutritional propertie: of scy
protein are developed and maintained during each of the process steps.

Food safety also must be maintained in the processing  Otherwise,
this becomes a serious barrier to its use. Particular attenticn must be
paid to the quality of the soybeans used as a raw mater:al as related to
storage problems and development of bacteria and mold toxins. Soybeans
in storage must be protected from insects and rodents. Soybeans must be
handled to minimize breakage, since brcken beans are more subject to
mold and bacterial attack and nonuniformity in cooking During processing,
especially if high moisture and temperatures prevail over lengthy periods
(aqueous systems), bacteria can be a big problem with soy proteins and

may lead to contaminated products unfit for human feeding.
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Technology Development

As summarized in this report, there is a wide variety of relatively
simple technology available for introducing soybeans into the diet.
Nonetheless, many of these processes may be unsuited in a given country
for a number of reasons. For example, there mry be a scarcity of fuel,
hence, the usual long cooking times required for soybeans would be
unacceptable. There is, therefore, a continuing need for alternate
technologies for incorporating soybeans into the diet in different
countries. This can consist of new processes and modification of available
technologies to suit a local situation.

Technology Transfer

Even with the availability of a variety of technologies for using
soybeans in foods, many problems are encountered in attempting to transfer
them to a foreign country. Developing the technology is only a first
step. Successful promotion of a methodology requires immediate follow-
up by setting up a program in the field to train local groups to produce
soybean food products and then to use them in the native diets. Feedback
from the local groups to the original process developers is of utmost
importance so that process modification can be made to better fit the
field situations if necessary. Promotional efforts would be aided by
commun..ation betwecn all parties involved. Lack of information exchange
in the past has resulted in little or no progress and in duplication of

efforts by different groups.
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RESEARCH RECOMMENDATIONS

Cultural and Social Factors

Because of their critical role in the acceptance or rejection of
new or modified foods, cultural and social factors such as local diets,
food preferences, and food purchasing patterns must be carefully evaluated.
We recommend that soybeans be used by adding them to existing native
foods in a particular country rather than by promoting soybean products
as totally new foods. Introduction of a new and strange food is almost
certain to be a failure because of cultural biases. Ideally, the soybean
products should be consumed in native foods that are eaten by all social
classes and at most meals (e.g., tortillas in Mexico).

Soybeans can be converted into different forms that are adaptable
for incorporation into a wide variety of foods. These forms include the
following:

(a) Whole soybeans. This is the most direct and efficient use of
soybeans. Use of whole cooked soybeans may be feasible in diets
where other legumes are used in the same manner. Alternatively,
the cooked soybeans may be ground and incorporated into another
product. An example, of this approach is the cooking of whole
soybeans with corn in limewater followed by grinding into a masa

for making enriched tortillas as described by Mexican workers.
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(b) Full-fat flours. Simple village methods are available ror preparation
of these products which can be inccrporated into a wide variety of
indi¢enous foods such as baked goods, gruels, soups, noodles, and
beverages.

(c) Oriental sovbean foods. Products such as soybean curd, soybean
milk, and tempeh are made by simple preccesses and require nc elaborate
equipment. These products are versatile and 1t should be possible
to develop recipes for incorporating them into native cuisines.

Texture
Because of the frequent complaint that soybeans are difficult to

cook to a degree of tendemrness desired for a cooked lepume, there 13 a

need for research on methods for shortening the cooking time., Soaking

of 1lima beans in salt mixtures prior to cooking markedly cuts down the

time required for cooking to desired tendevness [Focd Technol 21: 344

(1967]. Limited studies also confirmed that soybeans require cooking

for 6-7 times as long as needed for lentils and lima beans. Moreover,

use of the salt mixtures likewize reduced cooking times for soybeans.

The salt mixture consisted of sodium chloride, scdium tripolyphosphate,

sodium bicarbonate, and sodium carbonate. This salt mixture may be too

complex and expensive for use in a develnping country, but less complicated
and more readily available salt mixtures ma} also be suitable. Other
approaches such as cracking the soybeans prior to cooking should also be

examined if there is no objection to a broken bean after cooking.



- 195 -

Studies are needed to identify factors responsible for slow cooking
of soybeans in order to provide a physical and chemical basis for developing
new processes for shortening cooking time. Use of salt solutions,
although partially successful, is based primarily on empirical observations.
An understanding of the relationship between seed structure, chemical
composition, and texture would likely suggest new ways to speed up
cooking of soybeans.
Flavor

The technologies for improving flavor of soybeans are well documented
in the literature. However, in the final analyses, the food product
itself dictates the degree of processing required. If the product is
used as a highly seasoned or spiced food as in Latin American foods, for
example, a limited amount of heat treatment or toasting will improve the
flavor sufficiently to make it entirely acceptable. If, however, soy
protein is to be used in bland products such as milks or soy milk curds,
the soy protein needs to be as free of grassy-beany flavors as possible.

Some of the Oriental processes such as for tofu and miso use carefully
worked out methods to remove off-flavors and even include fermentation
to develop delicate and acceptable flavors in the soy protein products.
In considering flavor improvement, therefore, one needs to consider the
final food product and then work back to develop an acceptable flavor
threshold which will fit the culinary tastes normally customary or

associated with a native food.
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Foods that have soybeans incorporated into them should be carefully
evaluated by submitting them to native groups to be certain that flavors
are acceptable before attempting to promote the same foods on a large
scale. Association of poor flavor with soy in a given food may make it
difficult to obtain acceptance of other foods containing soy even when
no flavor problem exists because of previous prejudices developed against
soybeans.

Nutrition and Food Safety

Incorporation of soybeans into the diet of a less developed country
should be accompanied by nutritional studies to demonstrate the beneficial
effects of soybean proteins and to ensure that no untoward reactions
occur because of interactions with other dietary constituents. Developing
new processes, whether for the village level or for large-scale commercial
application, will require careful study to ascertain that maximm nutritional
properties of the soy proteins are developed and maintained in the form
that is finally consumed. Research is needed to show that food items
containing soybeans are not contaminated by microorganisms that may
produce toxins, particularly if environmental conditions are conducive
for microorganism growth during food preparation.

Technology Development

In spite of the various methods and technologies already available
for incorporating soybeans into the human diet, it is likely that they
may not be adequate in a given country. Further technology will thus be
needed; this may consist of developing a new technology or modifying an

existing one to suit local conditions. For example, present village
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processes for producing full-fat soy flours need to be modified to make
them adaptable to areas of high humidity where poor outdoor drying
conditions exist. In the preparation of tempeh, there is a need for a
starter culture to innoculate the cooked beans. The technology for
making sﬁch 2 starter has been developed at the Northern Regional Research
Center, but it is likely that modifications would be necessary to adapt

it to a specific country.

Technology Transfer

Successful introduction of soybeans into native foods of developing
countries will require an extensive program including governmental
information campaigns, teaching of good nutritional practices, transfer
and implementation of technologies at the home and village level, development
of suitable recives, and promotion of recipe use.

A major problem in the past with the various programs designed to
introduce food uses of soybeans in developing countries has been a lack
of overall coordination and feedback of information between researchers
in the laboratory who are developing a technology and workers out in the
field who are attempting to transfer the technology. We recommend that
overall responsibility for overseeing introduction of soybean foods in
developing countries be assigned to a single organization such as the
Agricultural Research Service of USDA. Such an organization has expertise
in science, technology, sociology, home economics, and commmications.
Responsibility of overseeing the development should include provision of
a central clearing house of scientific and technological information on

soybean usage in developed and developing countries.
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ference exists in the physical properties. The
concentrates made by the alcohol leach and
moist-heat, water-leach processes have very
low NSI values. In the first process, aqueous
aleohol and heat cause protein denaturation,
whereas in the second process, steam treat-
ment insolubilizes the proteins.

Protein Isolates

I[solates arce the most refined form of soy-
bean proteins available commercially. By defi-
nition, they must contain a minimum of 90
percent protein (N X 6.253) but often analyze
95 percent or better. Like concentrates, iso-
Intes are made from defatted flakes or {lours,
but the starting material must have a high

NSI or PDI value to ensure economical yields
of protein. The isolation process is summar-
ized in figure 5. Defatted flakes are extracted
with water plus sufficient alkali to adjust the
pl to 7 to 9. Spent flakes, which contain the
water-inzoluble polysaccharides plus some re-
sidual protein, are then separated by flltration
or centrifugation. The elarified extract, con-
taining most of the proteins plus sugars, is
acidified to about pH 1.5, This step adjusts the

proteins to their isoelectrie point and causes
them to coagulate so that they can be sep-
arated by centrifugation or flitration. The
supernatant or filtrate (also referred to as zoy-
bean whey) contains sugars, ash, and minor
constituents. Next, the protein curd is washed

Defatted Water and food-prade ;
; Clanified Acid
Flakes Alkali Extract Curd Water
VYO Y Vr
Extraction Acidification Wash
Tank Tank Tank
Centrifuge Centrifuge Centrifuge
Spent Wash
Flakes Whey Water
Water and
Alkali Washed Curd
Y *[‘ Protemn
‘ . Dispersion
Dispetsion
Tank

ANL AL Ly Sodium Soy

Proteinate

Figure 5.—Process for production of soybean protein isolates.
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Figure 9.—Soybean dchulling installation.

Any fine particles that drain out of the cell
bottom with the miscella are returned via a
stage pump to the flooding device at the top
of the extractor and recyveled to the top of
the cell. Clean filtered miscella leaves the bot-
tom of each cell.

Desolventizing.—Desolventizing  extracted
soy flakes involves three simultaneous opera-
tions: elimination of solvent, destruction of
urease, snd toasting of the meal (giving it a
goiden-brown appearance). This uecessitates
the use of a desolventizer-toaster (DT) which
combines the operations in a single unit.
Flakes coming out of the extractor are de-
fatted but still wet with solvent; they enter the
upper compartment of the DT through a
rotary valve or a similar device. Here they are
in contact with steam either coming from the
lower compartment or directly injected in the
upper compartment,

22

The steam condenses on the flakes, evapo:
rating the impregnated solvent at the samec
time. This evaporation is rather fast and pra
tically all the solvent is eliminated in the sec
ond compartment. At this point, the moisture
content of the flakes reaches 20 to 25 percentl
The main purpose of the following compart]
ments is to cook the flakes in a humid atmos-
phere that results in destruction of antinutra
tional factors. The time required for cookink
is reduced by inereases in temperature and
moisture content. The purpose of the loweg
compartments is to reduce moisture to obtaig
the standard 12 to 13 percent moisture nor-
mally required for bagging. This is the com
ventional way of treating extracted soybeam
meal and it easily yields meals with a urease
activity (the inactivation of urease by mois
heat provides a quality control guide to dete
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as is necessary for sanitary operations and
production of safe food. IFloors, walls, and eeil-
ings in the plant shall be of such construetion
as to be clean and in good repair, Fixtures,
ducts, and pipes shall not be so suspended over
working arcas that drip or condensate may
contaminate food, raw materials, or food-con-
tact surfaces. Aisles or working spaces be-
tween equipment and between equipment and
walls shall be unobstructed and of suflicient
width to permit employvees to perform their
duties without contamination of food or food-
contact surfaces with clothing or personal con-
tact.

(2) Provide separation by partition, loca-
tion, or other effcetive means for those opera-
tions which muy cause contamination of food
products  with undesirable micro-organizms,
chemicals, filth, or other extrancous niterial,

(3) Provide adequate lichting to o hand-
washing areas, dressinge and tocker rooms, and
toilet rooms  nd to all areas where food or
food ingredients are examined, processed, or
stored and where cquipment and utensils are
cleaned. Light bulbs, fixtuwres, =kvlights, or
other glass suspended over exposed food in
any step of preparation shadl he of the <atety
type or otherwize protected to prevent food
contamination in case of hreakave.

(1) Provide adequate ventilation or control
equipment  to - minimize  odors and  noxions
fumes or vipors (inchudinge <teaam in areas
where they may contiminate food, Yo ch ven-
tilation or contral cquipment shadl not create
conditions that may contribute to tfood con-
tamination by airborne contaminants,

(5) Provide, necessary,  offective
sereening or other protection against birds,
animals, and vermin (including but not limited
to, inseets and rodents),

where

§ 1281 Fquipment and Utensils,

All plant equipment and utensils <hould bhe
(a) suitable for then intended use, (b)Y so
destgned and of such material and workman-
ship as to be adequately cleanable, and  (¢)
properly maintained, The design, construction,
and use of such equipment and utensits shall
preclude the adulteration of food with lubri-
ants, fuel, metal fragments, contaminated

36

water, or any other contaminants. All equip-
ment should be so installed and maintained as
to faeilitate the cleaning of the equipment and
of all adjacent spaces.

§ 128.5 Sanitary facilities and controls,

cach plant <hall be cquipped with adequate
sanitary facilities and accommodations includ-
ing, but not limited to, the following:

(0) Waler copply. The water supphly shall
be suflicient for the operations intended and
shall be derived trom an adequate source. Any
water that contact= foods or tood-contacet sur-
faces shall be safe and of adequate sanitary
quality, Running water at o =uitable tempera-
ture and under preszure as needed shall he,
provided in all areas where the processing ot
food, the cleaning of equipment, utensils, op!
containers, or emplovee <anitary facilities re-
quire,

(h) Sewge disposal. Sowaee disposal shadl
be made into s adequate seweraee system or
disposed of throueh other adequate means,

te)y Phonbing, Plumbing shall be of ade-
quate size and desion and adequately installed
and maintained tos

(1) Carry sufficient quantitios of water to
required focations throaghout the plant,

(2) Properly convey sewape and Hguid dis-
posable waste from the plant,

(3) Not constittite @ 2aurce of contaming-
tion to foods, tood produsts or ingredients,
witer supplies, cquipment, or utensils or ereate
an insanitary condition.

O Provide adequate Hoor drainaee in all
arcas where tloors are subjeet fo Honding-tyvpe-
cleaning or whoere normal operations release or
discharve water or other liquid waste on the
floor,

(Y Twildct joeilitics, Each plant shall pro-
vide its emplovees with adequate toilet ands
assochited hand-washine facilities within the
rlant. Teilet rooms shall be turnished witl
toilet tiszue. The tfactlities shall be maintained
in a sanitaory condition and kKept in good repair
at all times. Doors to toilet rooms shall he self
closing and shall not open direetly into area:
where food is exposed to airborne contaminie-
tion, except where alternate means have beene
taken to prevent such contamination (such
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tact surfaces are protected from splash, dust,
and other contamination.

§ 128.7 Processes and eontrols.

All operations in the receiving, inspeeting,
transporting, packaging, segregating, prepar-
ing, processing, and storing of food shall be
conducted in accord with adequate sanitation
principles. Overall sanitation of the plant shall
be under the supervision of an individual as-
sigrned  responsihility for this funetion. All
reasonable precautions, including the follow-
ing, shall be tiken to assure that production
procedures do not contribute contamination
such as filth, harmtul chemicals, undesirable
micro-organisms, or any other objectionable
materiat to the processed product

(a) Raw nuderial coud ineredients shall he
inspected and zegregated as necessary to as-
sure that thev are clean, wholesome, aml it
for processing into human food and shall he
stored under conditions that  will protect
against contamination and miinimize deteriora-
tion. Raw materiads shall be washed or cleaned
as required to remove =otl or other contamina-
tion. Water used for washing, rinsing, or con-
veving of food products =hall be of adequate
quality, and witer shali not bhe reused for
washing, rinsing, or comveving products in a
manner that may result in contamination of
food products,

(b)Y Containers and carricrs of raw ingre-
dients should be inspected on receipt to assure
that their condition has not contributed to
the contamination or deterioration of the prod-
uets,

(¢) When ice is used in contact with food
products, it shadl be made from potable water
and shall be used only it it has been manu-
factured in accordance with adequate stand-
ards and stored, transported, and handled in a
sanitary manner,

() TFood-processing aveas and equipment
used for processing human tood should not be
nsed to process nonhuman food-rrrade animal
feed or inedible produects unless there is no
reasonable possibility for the contamination of
the human food.

(e) Processing cquipment shall be main-
tained in o sanitary condition through fre-
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quent cleaning including sanitization where
indicated. Insofar as necessary, equipment
shall be taken apart for thorough cleaning.

(f) All food processing, including packaging
and storage, should be conducted under such
conditions and controls as are necessary to
minimize the potential for undesirable bac-
terial or other microbiological growth, toxin
formation, or deterioration or contamination
of the processed product or ingredients. This
may require careful monitoring of such physi-
cal factors as time, temperature, humidity,
pressure, flowarate and such processing opera-
tions as {reezinge, dehvdration, heat processing,
and rerrigeration to assure that mechanical
breakdowns, time delays, temperature tuetua-
tions, and other factors do not contribute to
the decompozition or contamination of the
processed products,

(i) Chemical, micro-biological, or extrane-
ous-material testing procedures shall be util-
izod where necessiry to identify  sanitation
fatlures or food contamination, and all foods
and ingredients that have become contamin-
ated shall be rejected or processed to elimin-
ate the contamination where this may  be
properly aceomplished,

(h) Packaging processes and materials shall
not transmit contaminants or objectionable
substanees to the produets, shall conform to
any applicable tood additive regulation (Part
121 of thix chapter), and should provide ade-
quate protection from contamination,

(i) Meaningtul coling of products sold or
otherwise distributed from a manufacturing,
processing,  packing, or repacking  activity
should be utilized to enable positive lot identi-
fication to facilitate, where necessary, the sey-
regration ot speeifie food lots that may have
become contaminated or otherwise unfit 1'01'1
their intended use. Records should be retained
for a period of time that cveeds the shell
life of the product, except that they need not
be retained more than 2 vears,

(i) Storage and transportation of finished
produets should be under such eonditions as
will prevent contamination, ineluding develop,
ment of pathogenie or toxigenic micro-organ-
isms, and will proteet against undesirable de-
terioration of the product and the container






MARKET GROWTH

W..J. Waoly
Northern Regional Rescarvelt Laboratory

Various factors have helped to establish
present markets for soybean proteins and also
will influence the growth of future markets:

1. FEeonomies

2. Growth of processed foods market

Tiavor characteristics

IFunctional properties

Nutritional properties

Government regulations

Consumer aceeptance

ot all of theze determinants of growth are
of equal importance, but some of them are in-
terrelated. For exanple, tlavor of a protein
ingredient ean have 0 favorable or unfavor-
able etfeet on conzuner aceeptance. On the
other hand, it Government revulations pro-
hibit or severely limit protein additives in a
particular food, Tow price and excellent faue-
tional properties are ot little or no importance.

v
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Economic Factors

Soybean proteins are ingredients for proc-
essed foods and, therefore, compete with other
protein sources used for this purpose, partic-
ularly animal proteins such as milk and egy
proteing, Feenomies is one ol the strongest
forces intluencing future markets beeause, if
other factors such as avor and functionality
are equal, manufacturers will select the lowest
coxt ingredient. Economies is often the wedge
that opens doors to new markets. In many
instances, sovbean proteins do not meet all
the desired eriteria tor complete replacement
of a higher priced protein, but partial substi-
tution is possible and is made. This in turn
leads to further improvement of the desired
qualities and to modiication of formulations
with the result that ultimately more of the
animal protein is displaced. For example, one
company now markets a partial egg volk re-
placer that contains modified vegetable pro-
teins and is intended for the bakery trade.

Use of this product is probably still smuall.
However, with time and a continued favorable
price differential between ey yolks and the
replacer, the market is likely to grow because
the bakers have un ineentive to use the prod-
uet, and the ingredient supplier iz encourawed
to make further improvements in the proper-
ties of the alternate protein,

Ml Profeims Viorsos Soyhonia Profeins,——
The ceonomic advantaze of =ovbean profeins
over animal proteins iz clearly shown by com-
paring soxhean proteins with those from milk.
Selling prices per pound of ingredient as well
as per pound of protein and annual consunp-
tion figures for the two protein eroups are
civen in table 17, Flours and grits the sovbean
products of lowest protein content, are hizher
in protein than all of the mitk proteins exeept
casgein. Indeed, Hours and grits sell for about
the same price as whey but contain four times
as much protein,

Table 17—Domestie consumption, protein content and
prices of milk and soy proteins used for processed

foods
. ) IO -
Pr Consump- Protein “}}”‘ Price per
rotein ton " content prive th.of
per b, protein
Million 1h. Pct. Dal. Dol
Milk:
Nonfat dry
milk 1.056 36 0.57 1.50
Dry whole
milk 21 26 0.63 242
Casein R 95 0.90-1.20 0.95-1.26
Whey REA 13 0.11-0.15 0.85-1.15H
SRovhean:
Flours and
rrits 150 a0 0.11-0.14 01.22.0.28
Concentrates  Hd 70 0.30-0.38 0.43-0.54
Isolates a0 a5 0.58-0.51 0.61-0.67
Textured
flours 90 H0 0.21-0.21 0.12-0.18
Textured
isolates 20 207 0.50-: 250

' Data for 19730 Milk protein data, exeept easein ficine, {rom
1.8 Dept. Apr., Feono Res Serve Daivy Rituntion (197H, Soy
protein tuves estimated fiom Lockmiller (1975) assuming that
all concentrate and isolate praduction is eonsumed domentically

SApmoximate prices Januaey 19750 Low price for casein i
for weid form and hich price is for sodinm caseinate.

A Frozen, 60 percent moisture basis,
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predicted to he the largest market for protein
ingredients. About one-half of the growth is
expected to be in meat extenders and the other
half in meat analogs.

Table 19 shows predictions of growth for
fabricated foods {or the next 5 years. The
sector projected to grow most rapidly is vege-
table protein produets, although many prod-
ucts in other categories may already contain
some form of soybean protein (for example,
dairy substitutes, dictetic foods, and prepared
cereals). A projection of uses for testured
vegretable proteins according to markets and
by types (extruded Hour versus textured iso-
lates) is given in table 200 At present, extruded

Table 19—=Sales of fabricated foods, 1972 and projec-
tions for 1976 and 1980

Food for human Sales in- -
ronsumption 1972 19706 1980

Million dollars

Dairy substitutes RAT.4 0042 2527
Beverages 157 2118 2739
Snack foods 2,001.8 24673 3,066.1
Prepared desserts 60,0 LRAY 111.0
Salad dressings:

Spoonable 3136 370.0 ERHRY

Pourahle 122.6 172.0 2481
Vegetable protein

products R2.0 RYT 1,001.4
Dietetic foods 305 7. T .0
Prepared cereals 670.0 753.0 S48.0
Cookies and erackers 1.558.0 1.686.0 1.825.0
Cake and roll mixes 230.5 2.40.6 256.4
Breakfast bar products 68 Rt 1000

Total 60507 74280 113160

Sonvee: Frost and Sallivan, Tne, New York, “The Fabrieated
Foods Market,” cited by famma tine 1074,

Table 20—Market projections for textured vegetable
proteins, sceleeted years, 1975-2000

'se in-—
1975 1980 1985 1090 2000

Million pownds

School lunch 113 180 210 270 348
Public eating 28 352 1,005 1,968 2 i""
Federal institutions 12 29 10 HE T4
Commereial and

others . a5 1,248 3139 T.23 0 9413

Total 188 1.ROT o84 9719 12,212
Extruded type 117 1066 2,107 3.888  L88h
Spun type 71 T4 2877 37327

Million dolluys
Sales !
Fxtruded 17 426 813 1,h5d 1,054
S]lun 61 667 2.l‘¥‘l 5,207 h,.){H

UANRUNICS DVELORE jce (constant lhluugh L000) I‘nl ‘\\nu\ml
is $1,.40 Ih; xpun, $0.40° Ih
Source: Business Communientions Co., cited by Inmmartine

(1974),
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flour is the major product type sold, and most
of it is being consumed by school food services,
However, predictions are that the spun type
of product will become the predominant form
sold and that large inereases in usage will
oceur in public eating and commercial outlets.
A large untapped market in the institutional
trade consists of nursing homes, convalescent
centers, and hospitals where meat  analogs
could be used in controlled diets with stand-
ardized calorie, nutrient, and salt compositions
(Robinson, 1972).

Three vears ago only one textured vogetable
protein product (fried bacon-like chipr) had
made significant penetration of the consumer
market. The next major introduction of tex-
tured products in the retail markets ceaae in
1973 when beel prices rose to high levels and
ground beef-textured soybean protein biciuds
were offered at %0.10 to 30.20 a pound below
sxound meat prices. Consumer acceptance of
the blends was cood (about 25 percent of total
ground meat sales) until beet prices deelined
again, In late 1971, the market of the beef-
soybean blends was estimated to have dropped
to about 15 percent of ground meat sales
(Brudnak, 1970, The textured products de-
rived from soy flour are also available in the
supermarkets in a dry form for use in the
home, but sales of these items are probably
smuall. It is likely that more sophisticated and
appealing products must be offered in the
rotail outlets before large markets become
established. One company moved in this direc-
tion in 1974 by introducing frozen analogs of
pork sausage and ham slices (Brudnalk, 1974).
More recently this same company also intro-
duced a frozen sliced bacon analog and an- -
other firm is test manrketing a refrigerated
bacon analog (Anon., 1974).

Flavor Characteristics

Flavor has been a major deterrent to use ot
soybean proteins in a variety of foods. Im-
provements are being made, however, and it is.
likely that progress will continue. A growing
number of companies are working on the
problem; with the present economic advantage,
of soybean proteins over milk and other animal
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MARKET SHARES FOR HAMBURGER, LEAN GROUND BEEF, AND
SOY-GROUND BEEF BLENDS, MAY 1973 TO MARCH 1974"

PERCEMNT

Lean Ground

Hamburger
AO Soy Beef Blends
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Figure 14, — Comparison of hamburger, lean ground beef and sov-ground beef blends,
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOOD AND NUTRITION SERVICE

WASHINGTON D.C 202850

"TUIS LISTING 1S EFFECTIVE ONLY UNTIL THE NEW REGULATIONS GOVERNING A REFORMULATED TEXTURED VEGETABLE PROTEIN|
PRODUCT ARE FINALIZED AND PUT INTO EFFECT, AND UNTIL A LISTING OF THE NEW REFORMULATED PRODUCTS IS ISSUED.

September 1974
(6th Revision)

I. Companics Producing and/or Distributing Under Private Label Brands of Textured Vegetable Protein Products
that ieet the Requirements of FNS Notice 219

Note: The textured vegetable proteid products listed on the following pages may be "textured vegetable pro-
teins," 1/ "concentrates,'" "isolates'™ or mixturcs. "Textured vesetable proteins’ contain from 50 to 535 per-
cent pro?ein on a dry basis. "Concentratces' contain about 7O percent protein. "Isolates'" contain from about
90 to 94 percent protein. The mixtures can range from 50 to 70 percent protein. All products are either dry

or hydrated. The hydrated products are identified on the list. All others are drv products.

COMPANY ' PRODUCT COLOR FLAVOR
Allen Foods, Inc. LASCO Fortified, Unflavored Textured Vegetable dark unflavored
8543 Page Avenue Protein, 2105 Extender for Beef (identical to
St. Louis, Missouri 63114 NUTRA-MATE 2105 manufactured by A.E. Staley)
LASCO Fortified, Unflavorcd Textured Vegetable light unflavored

Protein, 2100 Extender for Fish and Poultry
(identical to NUTRA-MATE 2100 manufactured by
A. E. Staley)

Archer Daniels Midland Company TVP Textured Vegetable Protein, unflavored, natural unflavored
Box 1470 shredded, fortified
Decatur, Illinois 62525

1/ Although we use the term 'textured vegetable protein products' as a general term to describe all four groups
of products, the industry commonly uses this term to describe products containing 50 to 55 percent protein.
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COMPANY

Central Soya Company, Inc.
1825 North Laramie
Chicago, Illinois 60639

Continental Coffee Company
2550 North Clybourn Avenue
Chicago, Illinois 60614

Continental Organization of
Distributor Enterprises, Inc.

Suite 602

Manor Oak Two

1910 Cochran Road

Pittsburgh, Pennsylvania 15220

September 1974
USDA - FNS

PRODUCT

PROMOSOY-SL Soy Protein Conceitrate Granular

CENTEX

300 SL Textured Soy Flour
CENTEX - 400 SL Textured Soy Flour

CENTEX

500t SL Textured Soy Flour
CENTEX - 60C 5L Textured Sov Flour

CONTINENTAL Fortified, Unflavored
Textured Vegetable Protein, Extender
for Beef (identical to NUTRA-MATE 2105
manufacturcd by A, E. Staley)

CONTINENTAL Fortified, Unflavored
Textured Ve getable Protein, Extender
for Fish and Poultry (identical to

NUTRA-MATE 2100 manufactured by A. E. Staley)

CODE Fortificd, Unflavored Textured
Vegetable Protein, 2105 Extender for
Beef (identical to NUTRA-MATE 2105
manufacturcd by A. E. Stalcy)

CODE Fortificd, Unflavorcd Textured
Vepetable Protein, 2100 Extender for
Fish and Poultry (identical to NUTRA-
MATE 210G manufactured by A.E. Staley)

CODE PROMATE 100 SL Textured Vegetable
Protein (identical to PROMATE 100 SL
manufacturcd by Griffith)

CODE PROMATE 111 SL Textured Vegetable
Proteir (identical to PROMATE 111 SL
manufactured by Griffith)

COLOR
natural tan
natural tan
caramel
natural tan
caramel

dark

light

dark

light

caramel

uncolored

FLAVOR
unflavored
unflavored
unflavored
unflavored
unflavored

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored
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COMPANY

Federated Foods, Inc.
(continued)

First Spice Mixing Co., Inc.
33-33 Greenpoint Avenue
Long Island City, N. Y. 11101

Frozen Food Forum, Inc.
120 W. Wieuca Road
Atlanta, Georgia 30342

Galanides, Inc.

P. O. Box 168

1249 Wicker Drive

Raleigh, North Carolina 27604

General Mills, Inc.
9200 Wayzata Blvd.
Minneapolis, Minnesota 55440

September 1974
USDA - FNS

PRODUCT

RED & WHITE PROMATE 111 SL Textured
Vegetable Protein (identical to
PROMATE 111 SL manufactured by Griffith)

TEXITE 176 Textured Vegetable Protein
Fortificd (identical to TVP Textured
Vegetable Protein, minced 180, fortified,
manufactured by Archer Daniels Midland)

FROSTY ACRES 2105 Extender for Beef,
Fortificd Textured Vegetable Protein
(identical to NUTRA-MATE 2105 manu-
factured by A. E. Staley)

FROSTY ACRES 216G Extender for Fish and
Poultrv, Fortificd Textt d Vegetable
Protein (identical to NUTRA-MATE 2100
manufactured by A. E. Staley)

GALANIDES 2105 lextured Vegetable Protein,

Fortificd (identical to NUTRA-MATE 2105
manufacturced by A, E. Staley)

GALANIDES 2100 Textured Vegetable Protein,

Fortificd (identical toc NUTRA-MATE 2100
manufactured by A, E. Staley)

Frozen Products (hvdrated products)

BONTRAE Texturcd Vegetable Protein
Product Crumbles with Flavor Like Beef
BONTRAE Textured Vegetable Protein
Product Dice with Flavor Like Ham
BONTRAE Vegetable Protein Product
Chunks with Flaver Like Cnicken

BONTRAE Texturcd Vegetable Protein
Product Dice with Flavor Like Chicken

COLOR

uncolored

natural

dark

light

dark

light

caramel
colored
colored

colored

FLAVOR

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored

beef

ham

chicken

chicken
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COMPANY

Griffith Laboratories
(continued)

B. Hcller & Company
Calumet Avenue & 40th Strect
Chicago, Illinois 60653

Hollymatic Corporation
80 North Strcecct
Park Forrest, Illinois 060466

Institutional Wholcsalers, Inc.

P. 0. Box =747

Liberty Church Road at
Highway 247 North

Macon, GA 131208

September 1974

IH'I.! Fﬂils'

PRODUCT

GRIFFITiH's GSPC 125 SL Textured Soy
Protein Concentrate

GRIFFITH's GSPC 125¢ SL Textured Soy
Protein Concuntrate

GRIFFITH'- GSPC 150 SL Texturcd Soy
Protein Concentrate

CRIFFITH'» 0sPC 100C SL Textured Soy
Protein Concentrate

HELLER's [uemturcd Vegetable Protein
#65 with Vitamin Supplement

HELLER'~ Textured Vegetable Protein

a7

#75 with Vitasin Supplenment

HOLLYMATLC Scy Protein Concentrate
5.P.G. 219 (identical to GL-219
rmanufacturcd by Griffith)

SAXONY TJesxturcd Vegetable Protein
tortificd, Color €, Minccd No.o 130
(identical to IVE, minced 150,
fortificd.color ¢ wanufacturced by
archor banicis Midland)

SANONY Textured Vesctable Protein,

Fortiticd, Minced No.o 10 (identical
to TVP, mincoed 1-0, fortificd wanu-
facturcd by Archor Danicls Midlard)

SANONY Textured Verctable Protein
Fortificd, Color C, Minced No. 240,
(identical Lo TVP, mincced 240, forti-
ficd, zolor € manufactured by Archer
Danicls Mijdland)

SAXONY Texturcd Vepctable Protein,
Fortificd, Minced No. 240 (identical
to IVvP, minced 240, fortifiecd manu-
facturcd by Archer Daniels Midland)

COLOR

uncolored
caramel
uncolored

caramel

neutral

caramcl

neutral

caramel

natural

caramel

natural

FLAVOR

unflavored

unflavored

unflavored

unflavored

unflavored

unflavered

unflavored

unflavored

unflavored

unflavored

unflavored
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COMPANY

Nabisco, Inc.
(continued)

National Institutional Food
Distributor Associates, Inc.

Box 19936, Station N

Atlanta, GA 30325

National Protein Corporation
4830 S. Christiana Avenue
Chicago, IL 60632

National School-Pak
1415 West 37th Street
Chicago, IL 60609

Nugget Distributors, Inc.
P. 0. Box 8309
Stockton, CA 95204

Septumber 1974

WD g

PRODUCT

VMR 1II Fortified Textured Vegetable Protein,
Coarse

VMR III Fortified Textured Vegetable Protein,
Size 600

NIFDA PROMATE 1GNSL Textured Vegetable Protein
(identical to PROMATE 100SL manufactured by
Griffith)

NIFDA PROMATE 111SL Textured Vegetable Protein

(identical to PROMATE 111SL manufactured by
Griffith)

TEXTRASOY-412 FC Textured Vegetable Protein
TEXTRASOY-412 F Textured Vegetable Protein

NATIONAL SCHOOL-PAK PROMATE 100 SL Textured
Vegetable Protein (identical to PROMATE 100 SL
manufactured by Griffith)

NATIONAL SCHOOL-PAK PROMATE 111 SL Textured
Vegetable Protein (identical to PROMATE 111 SL
manufactured by Griffith)

NUGGET PROMATE 100 1 Textured Vegetable
Protein (identical to PROMATE 100 SL
manufactured by Griffith)

NUGGET PROMATE 111 SL Textured Vegetable
Protein (identical to PROMATE 111 SL
manufactured by Griffith)

NUGGET MAG1-PRO Fortified, Unflavored
Textured Vepctable Protein, 2105 (identical
to NUTRA-MATE 2105 manufactured by

A. E. Staley)

NUGGET MAGI-PRO Fortified, Unflavored
Texturced Vegetable Protein, 2100 (identical
to NUTRA-MATE 2100 manufactured by

A. E. Staley)

COLOR

caramel or
uncolored

caramel or
uncolored

caramel

uncolored

caramel

uncolored

caramel

uncolored

caramel

uncolored

dark

light

FLAVOR

unflavored or

flavored

unflavored or

flavored

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored
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COMPANY

S. E. Rykoff & Company
(continued)

John Sexton & Company
P. 0. Box IS
Chicago, Illirois 60690

A. E. Staley Mfg. Company
Food Service Division

2011 Swift Drive

Oak Brook, Illinois 060521

A, E. Staley Mfg. Company
Protein Division

2200 Eldorado Street
Decatur, Illinois 62525

September 1974
L FN

PRODUCT

S.E.R. Unflavored, Fortified PRO-TEAM White
Textured Vegctable Protein, 2100 Extender for
Fish and Poultry (identical to NUTRA-MATE 2100
manufacturcd by A. E. Staley)

S_E.R. Unflavored, Carame! Colored, Fortified
PRO-TEAM Textured Vegctable rotein, minced

150 (identicai to TVP, minced 120, fortilied,
color C manufactured by Archer Daniels Midland)

S.E.R. Unflavored, White, tortificd PRO-TEAM
Texturcd Vescetable Protein, rinced 120
(identical to TVP, minced 1=0, fortified
manufactured by Archer Daniels Midland)

SEXTON PRUTEIN-PLUS Textured Vegetable
Protein

SEXTON PROTEIN-PLUS FLAKES Textured
Vegetable Protein

NUTRA-MATE Fortificd, Unflavored Textured
Vegetable Protein 21060

NUTRA-MATE Fortified, Unflavored Textured
Vegetable Protein 2105

NUTRA-MATE Fortificd, Unflavored Textured
Vegetable Protein 2610F

MIRA-TEX 200U-F Toxtured Vegetable Protein
MIRA-TEX 200-F (2H) Textured Vegetable Protein
MIRA-TEY, 210-F Texturcd Vezctable Protcin
MIRA-TEX 210-F (2) Textured Vegetable Protein
MIRA-TEX 210-1-F Textured Vegetable Protein
MIRA-TFX 210=1-F (2) Textured Vegetable Protein
MIRA-TEXR 210-2-F Textured Vegetable Protein

MIRA-TEY 220-F Texturcd Vegetable Protecin

COLOR

white

caramel

white

caramel

uncolored

light
dark

light

uncolored
uncolored
uncolored
uncolored
caramel
caramel
caramel

uncolored

FLAVOR

unflavored

unflavored

unflavored

unflavored

unflavored

unflavored
unflavored

unflavored

unflavored
flavored

unflavored
unflavored
unflavored
unflavored
unflavored

unflavored
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COMPANY

Swift Edible 0il Company
(continued)

Sysco Corporation

Capital National Bank Bldg.
1300 Main Street, Suite 800
Houston, Texas 77002

PRODUCT
SWIFT's TEXGRAN BRAND Textured
Protein Code:10907 TA

SWIFT's TEXGRAN BRAND Textured
Protein Code:52000 TA

SWIFT's TEXGRAN BRAND Textured
Protein Code:>2000-D TA

SWIFT's TEXGRAM BRAND Textured
Protein Code:52300 TA

SWIFT's TEXGRAN BRAND Textured
Protein Code: 52400 TA

SWIFT's SFP-1A
SWIFT's BURGER-AIDE 1

Vegetable

Vegetable

Vegetable

Vegetable

Vegetable

SYSCO Fortified, Unflavored Textured

Vegetable Protein for Use with

Fish and

poultry, 2100 (identical to NUTRA-MATE
2100 manufacturcd by A, E. Staley)

SYSCO PROMATE 1OCOSL Textured Vegetable
Protein (identical to PROMATE 100SL

manufacturcd by Griffith)

SYSCO PROMATE 111SL Textured Vegetable
Protcin (identical to PROMATE 111SL

manufacturcd by Griffith)

SYS™O Fortified, Unflavored Textured
Vegetable Protein for Use with Meat,
2105 (identical to NUTRA-MATE 2105

manufactured by A. E. Staley)

COLOR

uncolored
caramel
caramel
caramel
caramel

uncolored

uncolored

light

caramel

uncolored

dark

FLAVOR

flavored

unflavored
unflavored
unflavored
unflavored

unflavored

beef

unflavared

unflavored

unflavored

unflavored
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September 1974
USDA - FNS

COMPANY

Ralston Purina Company
(Continued)

Industrial Grain Products,
F. 0. Box 6089

Montreal, Ouebec H3C - 3H1
Canada

Archer Daniels Midland Co.
Box 1470
Decatur, IL 62525

General Spice, Inc.
238 St. Nicholas Street
South Plainfield, NJ 07080

or

6338 Lambert Street
Detroit, MI 48211

Custom Food Products, Inc.
3127 W. Chicago Avenue
Chicago, IL 60622

PRODUCT

SUPRO 50A-6F Textured Vegetable Protein

PERPLUS Code 9924

Textured Soy Flour-Wheat Gluten Blend, fortified

PERPLUS Code 9936

Textured Soy Flour-Wheat Gluten Blend, fortified

TVP Tewturcd Vecetable Protein, flavor like beef,

minced 180, fortified

TVP Tewtured Vegotable Protein, unflavored,
Color C, minced 240, fortified

SOTEX Textured Sov Flour F
(identical to TVP, minced 180, fortified,
manufacturced by Archer Daniels Midland)

SOTEX Textured Sov Flour CF

(identical to TVP, minced 180, fortified,
Color C

manufactured bv Archer Daniels Midland)

CFP Textured Vegetable Protein, Medium-Plain
6175 (identical to TEXTRATEIN, Minced 18F,
manufactured by Cargill)

CFP Textured Vicctable Protein, Medium-Colored
6176 (identicatl to TEXTRATEIN, Minced 18BF,
mavufacturced by Cargill)

CFP Texutured Vegetable Protein, Coarse-Plain
6177 (identical to TEXTRATEIN, Minced 50F,
manufactured by Caryill)

COLOR

Uncolored

Natural

Caramel

Caramel

Caramel

Uncolored

Caramel

Uncolored

Caramel

Uncolored

FLAVOR

Unflavored

Unflavored

Unflavored

Beef flavor

Unflavored

Unflavored

Unflavored

Unflavored

Unflavored

*Unflavored
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II. Companies Producing and/or Distributing Under Private Label Acceptable Textured Vegetable Protein

Product Mixes

Note:
seasonings, bread crumbs or cereals.
in the Type A lunch. 3

Textured vegetable protein product "mixes'" combine textured vegetable protein with dehydrated vegetables,
Only the textured vegetavle protein component in the mix may be credited
Column 2 below gives the amount of textured vegetable protein in each mix.

Yield infor-

mation in column - is based on directions for use or specific recipes on individual mix product labels.

" indicate names of recipes as they appear on the label.

The servings stated specify the number

of servings of meat/mix combination equivalent to the specificd amount of cuoked lean meat that may be credited

toward the meat/meat alternate requirement of the Type A lunch.

The actual s'ize of serving is larger than the

equivalent amount of meat/meat alternate and should be stated on the individual product label.

COMPANY PRODUCT

MILANI Base Mix with Textured
Vegetable Protein

Alberto-Culver Company
2525 Armitage Avenue
Melrose Park, IL 60160

MILANI Sloppy Joe Mix with
Textured Vegetable Protein

Note:
manufactured by A. E. Staley.

September 1974

- Fes

TEXTURED VEGETABLE
PROTEIN COMPONENT IN MIX

13.8% or 3-1/4 oz per
15 oz pkg. (net wt.)

55.88% or 26-3/4 oz per
48 oz pkg. (net wt.)

YIELD INFORMATION FOR
RECIPE(S) ON LABEL

"Directions': 49 2-ounce
equivalent servings of
meat/meat alternate per
pkg.

"Minuette of Beef'': 49
2-ounce equivalent
servings of meat/meat
alternate per pkg.

"DeLuxe Hamburger': 119
2-ounce equivalent
servings of meat/meat
alternate per pkg.

"Economy Meat Loaves'':
38 2-ounce equivalent
.ervings of meat/meat
alternate per pkg.

82 2-ounce equivalent
servings of meat/meat
alternate per pkg.

The textured vegetable protein component of the MILANI mixes is MIRA-TEX 240F or MIRA-TEX 210-2-F
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COMPANY

Bernard Food Industries,
Inc. (continued)

September 1974
USDA - FNS

PRODUCT

TEX-PRO FIVE Taco Filling
Mix

TEX-PRO SIX Veal-Pork-Tuna
& Salmon Patty Mix

TEX-PRO SEVEN Spaghetti
Sauce Mix

7% TEXTURED VEGETABLE
PROTEIN COMPONENT IN MIX

47.097% or 30 oz per
4 1b_pkg. (net wt.)

74.48% or 35-3/4 oz per
48 oz pkg. (net wt.)

62.5% or 30 oz per 48 oz
pkg. (net wt.)

YIELD INFORMATION FOR
RECIPE(S) ON LABEL

"Directions to Prepare
25 1bs. Finished Taco
Filling": 200 l-ounce
equivalent servings of
meat/mecat alternate and
1/4 cup servings of
vegetable per pkg.

"Taco Dogs'": 200 2-ounce
equivalent servings of
meat/meat alternate and

a serving of bread

per 1/2 pKkg.

"Directions to Yield

232 One (1) Ounce
Equivalent Meat/Meat
Alternate Patties'": 232
l-ounce cquivalent serv-
ings of meat/meat alter-
nate per pkg.

"Directions to Yield 160
Hal{-Cup Servings of
Protein-Rich Tuna Salad":
160 2-ounce equivalent
servings of meat/meat
alternate per 2/3 pkg.
"To Prepare Over 4
Gallons Protein Spag-
hetti Sauce with Meat':
200 l-ounce cquivalent
servings of meat/meat
alternate per pkg.
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COMPANY

Continental Organization of
Distributor Enterprises,
Inc.

Suite 602 Manor Oak Two

1910 Cochran Road

Pittsburgh, PA 13220

Note:

The textured vegetable protein cor

PRODUCT

CODE School Lunch Chili Mix &
Textured Vegetable Protein

CODE School Lunch Meat Loaf/
Mgat Ball Mix & Textured
vegetable Protein

CODE School Lunch Patty Mix
& Textured Vegetable
Protcin

CODE School Lunch Pizza Sauce
Mix & Texturcd Vegetable
Protein

CODE School Lunch Sloppy Joc
Mix & Textured Vegetable
Protcin

CODE Schoul Lunch Spaghetti
Sauce Mix & Textured
Vegetable Protein

CODE School Lunch Tacc Mix
& Textured Vegetable Protein

manufactured by Griffith.

Federated Foods, Inc.
2250 East Devon Avenue
Des Plaines, IL 60018

September 1974
GSDA - ENS

RED & WHITE or PARADE School
Lunch Chili Mix & Textured
Vegetable Protein

poncnt of the CODE mixes is GL-219, PROMATE

7 TEXTURED VEGETABLE
PROTEIN COMPONENT IN MIX

Y1ELD INFORMATION FOR
RECIPE(3) ON LABEL

42.06% or 17-3/4 oz per
2 1b 10 oz pkg. (net wt.)

45.93% or 20 oz per 2 1b
9 oz pkg. (net wt.)

§3.03% or 30-1/4 oz per

2 1b 4-1/2 oz pkg.

(net wt.) ‘

55% or 17-1/2 oz per 2 lb
pkg. (net wt.)

52.13% or 28-3/4 oz per

b 7 oz pkg. {(net wt.)

46,58% or 16-3/4 oz per
2 1b 4 oz pkg. (net wt.)

61.827% or 24-3/4 oz per
2 1b 8 o7 pkg. {net wt.)

42.06% or 17-3/4 oz per
2 1b 10 oz pkg. (net wt.)

100 2-cunce equivalent
servings of meat/meat
alternate per pkg.

l-ounce cquivalent
servings of meat/mecat
alternate per pkg.

90 2-ounce cquivalent
servings of meat/meat
alternate per pkg.

112 2-ounce equivalent
servings of meat/meat
alternate per pkg.

99 2-ounce equivalent
servings of meat/meal
alternate per pke.

100 t-ounce cquivalent
<ervings of meat/meat

alternate per pkg.

100 2-ounce equivalent

servings of meat/meat
alternate per pkg.

#500-SL or PROMATE #100-SL

100 2-ounce equivalent
servings of meat/meat
alternate per pkg.






TENTURED VEGETABLE

2! COMPANY PRODLCT PROTEIN COMPONENT IN MIX
Lawry's Foods, Inc. LAWRY's STRETCH Taco Filling Jo 30 or 1Y 0z per
36~ San Fernando Road Mix -=1/2 1t pko. (net wt.)

Los Angeles, CA 900%5

YIELD INFORMATION FOR
RECIPE(S) ON LABEL

7t 2-ounce equivalent

servings of meat/meat
alternate per 1/2 pkg.

Note:  The texturcd vegctable protein component of the LAWRY rmix is ULTKA-SOY (F) manufactured by Far-Mar-Co.

Milwauter scuzzoning MSL TVP PATIY MIX #111= =57 or 17 1b per 20 1b
Laboraturics, lnc. pKg. (nct wt.)
2203 Norvth <Ind Street
Milwauke I3 55210 s - -
Milwaukee, WD 00 FLAVORMATE Corplcte School =5 or 11 1b per 13 1b
Lunch Becf & Pattv Mix #1526 pkyg. (net wt.)

Note: The textured vegetable protein component of the Milwaukee Scasoning mixes is TEXRATEIN
by Caryill, TVP rortilicd ranufactured by Archer Danicls Midland or BONTRAE unflavorced

oy General Mills.

National Institutional NIFDA Scnool Punen Chili Mix «2.00% or 17=3/< oz per
food Distributor & Testured Vewctable Protein 2 ib 10 ox pkg. (net wil)
Associates, Inc.

P. 0. bBox 1990, Station X\

. A NIPDA Schoo! funch Mcat Loaf <= .3 or 20 or per
Atlanta, GA 30325 h J / !

Meat Ball Mix & Textured 2 1L 9 or pky. (net wt.)
Vecctable Protein

NIFDA school Lunch Patty Mix 3,05 or 30-1/+ oz per
& Textured Veoctable Protein 2 1b 4-'/2 oz pkg.
(net wt,)
NIFDA School Lunch Pizza Sauce 35% or 17-1/2 oz per 2 1b
Mix & Textured Vecctablc pke. (net wt.)
Protein

NIFDA Schoo! Lunch Sloppy 52.13% or 2x-3/4 oz per
Joe Mix & Textured Vegetable 3 1b 7 oz pkg. (net wt.)
Protein

N1FBA Scnoo! Lunch Spaghetti =6.53% or 16-3/4 oz per
Sauce Mix & Textured Vejgetable 2 1b 4 oz pkg. (net wt.)

Protein

NIFDA Scheol Lunch Taco Mix 61.52% or 24-3/4 oz per
& Textured Vegeteable Protein 2 1b > oz pky. (net wt.)

Notes: The textured vecctable protoin coumpunent of the NIFDA mixces is GL-219, PROMATE #500-SL

manufactured by Griffith.

1649 2-ounce eguivalent
servings of meat/meat
alternate per pks.

570 2-sunce equivalent
servings of meat/meat

alternate per pkg.

#1=F manufactured
crumbles manutfactiured

iC0 2-ounce equivalent
servings of meat/meat
alternate per pkg.

=~ 2-ounce cquivalent
scervings of meat/meat
alternate per pkg.

99 l2-ounce equivalent
servings of meat/m2at
alternatc per pkg.

112 2-ounce equivalent
servings of meat/meat
alternate per pkg.

99 2-ouncc cquivalent
servings of meat/meat
alternate per pkz.

100 1-ounce equivalent
servings of meat/meat
altcrnate per pkg.

100 2-cunce cquivalent
scrvings of meat/meat
alternate per pkg.
PROMATE #100-SL
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North American Laboratory

Co.

Note:

Nugget Distributors,

P. O.

Stockton, CA 93204

Lt

L [

COMPANY

, Inc.

(continued)

The textured vegetable protein cumponent of the MENU MAGIC mixcs is VMR 17,
by Nabisco or TVP, minced 150,

Box 5309

zv-hni 1974

PRODCCT

MENU MAGIC Pizza Burger
Scasoning

MENU MAGIC Sloppy Joc
Seasoning

MENU MAGIC spaghetti Sauce
Scasoning

MENU MAGIC Taco Seasoning

NUGGET s hool Lunch Chilid
“Mix o Fextured Vepetable
Protcin

NUCGET Ychool Lunch Meat
Loaf/Meat ball Mix &
Textured Veoctable Protein

SUGGET Schoowl Tunch Patty
Mix & Textured Vepetable
Proteln

NUGCET school Lunch Fazza
Sauce Mix & Textured
Vegetable Protein

NUGGET school Lunch Sloppy

Joe Mix & Textuced Vegetable
Protein

NIU'GET Schuol Luncn Spaghetti
¢ Lee Mix . exturcd Vegetable
Protein

% TEXTURED VEGETABLE

PFOTEIN COMPONENT IN MIX

YIELD INFORMATION FOR
RECIPE(S) ON LABEL

63.77% or 26-3/4 oz per

2 1b 10 oz pkg. (net wt.)

5. or 2 1b per

49,567 or 31-1/2 oz per
4 1b pkg. (net wt.)

0% or 2 lb per 2 lb
8 oz pkg. (net wt.)

42,067, or 17-3/4 oz
per 2 Ib 10 oz pkg.
(nct wt.)

4,037 or 20 oz per 2 1b

9 oz pha. (net wt.)

23.03% or 30-1/4 oz per
2 1b 4-1/2 oz pkg.
(n(_‘L \\'t.)

55% or 17-1/2 oz per
2 1b pkg. (net wt.)

52.13% or 28-3/4 oz per

3 Ib 7 oz pkg. (net wt.)

46,587 or 16-3/4 oz per

2 1b 4 oz pkg. (net wt.)

.75%
lb 4 oz pkg. (net wt.)

100 2-ounce equivalent
servings of meat/meat
alternate per pkg.

100 2-ounce cquivalent
servings of meat/meat
alternate per pka.

100 2-ounce equivalent
servings of mecat/meat
alternaw per pkg.

100 2-ounce ccuivalent

servings of meat/meat
alternate per pkg.

uncolored manufactured
fortificd, color C manufacturcd by Archer Daniels Midland.

100 2-ounce equivalent
servings of meat/meat
alternate per pKge.

S4 2-ouncc cquivalent
scrvings of mecat/meat
alternate ser pKkge

99 2Z-ouace cquivalent
scrvings of mcat/meat
alternate per pkg.

112 2-ounce cquivalent
scrvings of meat/meat
altcrnate per pkge.

99 2-ocunce cquivalent

scrvings of meat/meat

alternate per pkg.

100 l-ounce cquivalent
servings of meat/meat

alternate per pkgo
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COMPANY

Williams Foods, Inc.
1900 West 47th Place
Westwood, KS 66205

Note: The textured vegetable protein componeut of the WILLIAMS EXPAND mixes is ULTRA-SOY (F)

PRODUCT

WILLIAMS EXPAND Textured
Vegetable Protein with
Chili Seasoning

WILLIAMS EXPAND Textured
Vegetable Protein with
Meat loaf Seasoning
WILLIAMS EXPAND Textured
Vegetable Protein with
Patty Scasoning

WILLTAMS EXPAND Textured
Vegetable Protein with
Sloppy Joe Scasoning
WILLIAMS EXPAND Textured
Vegetable Protein with
Spaghetti Sauce Mix
WILLIAMS EXPAND Textured
Vegetable Protein with
Taco Scasoning

% TEXTURED VEGETABLE
PROTEIN COMPONENT IN MIX

YIELD INFORMATION FOR
RECIPE(S) ON LABEL

1.25%, or 26 oz per
2 ib pkg. (net wt.)

o

63.41% or 26 oz per
2 1b 9 oz pkg. (net wt.)

63.41% or 26 oz per
2 1b 9 oz pkg. (net wt.)

63.41% or 26 oz per
2 1b 9 oz pkg. (net wt.)

63.41% or 20 oz per
2 1b 9 oz pkg. (net wt.)

63.41% or 26 oz per
2 1b 9 oz pkg. (net wt.)

manufactured by Far-Mar-Co cr TEXTRATEIN F manufactured by Cargill.

September 1974
rsba - FNS

119 2-ounce equivalent
servings of meat/meat
alternate per pkg.

80 2-ounce cquivalent
servings of meat/meat
alternate per pkz.

83 2-ounce cquivalent
servings of meat/meat
alternate per pkgz.

83 2-ounce equivalent
servinzs of meat/meat
alternate per DRg.

83 2-ounce equivalent
servings of meat/meat
alternate per pkg.
83 2-ounce equivalent
servings of meat/meat
alternate per pkg.














