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similar .o many other countries, native aniial
food ingradients in Hgypt, e.g. Heat, nilk, egg are notli-
ceably beyond the national demanis., Some sort oi substi-
tuteg far major food constituents in the uentioned food-
stuffs should be geeked to iace the remarkaple rate of

increagse in population.

Among the known industrial uses, €.3. »roduction
celluloid, plastics, paints, glycerin, oil cloth, varnish,
enamels, rubber ... etc., soybean was used earlier as a
gatisfactory resource for the manuiacture of several foold-
stufis €.3. margarine, flour, vegetable oil, soymilk ...

otc.

Soymilk is the name given ©o goybean!s agueous
extract ar to the fine emulsion of goyilour. It charac-—
terised by its milky appearance ané its considerably
cheap source of protein for whicn reagon it is recomuended
for feedins persons and invants with allergy or intclerance

to cow's milit.

Briefly, soybean is an srect, bushy, leafy annual
legune . It hasg been ths most impertant legume in the
development of civilisations ei China, Manchuria, Xorea

and Japan. The first reierence 0 soybeans being Zrown in
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U, 5. A. appeared in 1804, but it was not until more than
a hundred years later, that this crop assumed major agri-
cultural importance. During the neriod of 1943 - 1952,
an average oi 11,559,000 acres ol soybeans vere growh
annually in the United States. Of this amount, 81 % were
grown for beans, 1ll.3 % were cut far hay or silage and
the remainder wag pastured or ploughed under for green
manure. There are more than 2500 varieties of soybeans in

T, 8, A. but only 100 oneg are grown commerciully.

The production of soybeans has been remarkably
increaging in the states from a crop of a certain commer-
cial amportance, to one of the greatest sources ol veget—
able proteiu. In ugypt some provisional satisiactory re-
gults were attained by the Department of Agriculture
?Legume Regearch Section® who tricd few varieties, 8. g.

ET

Hampton, . C., Hampton, Lezs, and Robel,

With the foregoing in view, and as a result of
the existing shortaze in owr dairy milk supplies it was
thousht of carrying out this study, to throw some light

on @

l— The possibility oi achieving te mogt ample
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evtraction ccncitions O attain soymilk with the ugo.t

acceptable properties and least cost.

o The possibility of using the resultant is one

of the popular dairy products, mainly ice crean.

Any achieved success mi;ht encouraze making
uge of that substitute in other dairy and dairy like

products.
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RuVIEW OF LTTZRATTURS

4) Identification and history

The soybean nilk resembles cow's millk in PP L~
ance and contalns proteins, carbohydrates and minerals
wiich are extracted irom ground raw s0ybeans with water
(Woodruif, 1938). Von Loegecke (1942) described soybean
wilk that it is a white or creamy emulsion resembling
cow's milk in appearance and consistency. Markley (1951)
wentioned that soybean or vegetable milk is lmown to the
Chinese as "bean curd sauce". You Winston et al. (19268a)
recorced that the term soymilk is generally applied to
the aqueous extract of soybeans, which is sizilar “c
cow's milk in appearance, however, they addec that ks

flavour oi the two products is quite different.

Piper et al. (1923) indicated that Vhai i~ e,
introduced goymilk to the people in China sone vears lalan.,
dalley et al. (1935) reported that soybeans and produnts
derived .rom thew have played a fdajor role ror many cent-—
uries as a source of roteing in the diet of miliions o
veople in Asla. According to Japan »A0. Assoc. (15753,

soybean is an important food 1 or Japanese peovle as a
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source of oil apd protein. You Winston et al, (1968 a)
inGicated that the higtory of soymilk in China covers .l :

than two millennia.

B) Nutritional value

Soybeans offer excellent possibilities as a sourcs
of a large quantity of high quality protvein suitable oz
usc in meny ways as human food (Hafner, 1959). Desikacher:
et al, (1946) found that the biological values of cow's
ilk, soybean milk, and raw soybean were 82.8, 79.2, and
55.1 respectively. The corresponiing values o their ciz-
estibility coefficients were 89.7, 9C.9, and 32.8 in the
aamne order. These rasults indlcaved that goybean mill
pogsessed GO Lo 95 per cent of the nutritive value of couis
milk., Change and Murray (1949) stated that growth and nit-
rogen balance experiments on wats ghoved that the proteis.:
of soybean milk were about 30 %. Irober and Gibbons (iyi2}
suggzested that the zood balance or amine acids in soybean
orotein maktes it an excellent gubsvituent o. animal ratidns.

Van Buren et al.(1964) reported that the value of soy ean

(2!

ag a rood is due to their hizh content of protein. Dutoz
Le Oliveira and Scavena (1947) studiel the autritional

value of the protein of sovbearn - 1lk and louna That b
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srowth response was generally less with soymilli. The}y
added that this could be corrected b supplementation

with methionine.

¢) Methods of Preparation

Von Loesecke (1942) stated that the composition
of soymilk varies greatly according %o, the method of
preparation, composition oi the beans, amount of water
uged and degree of concentration to which the milk has
been subjected. Markley (1951) reported that soybean
milk ig made in China irom gtraw — yellow or yellowish

green varieties of soybeans,

Tou ¥inston st al. (1968 a) zave the iollowins
classical Chinese method for preducing soymilk, In bric.,
“he soybeans are soaked in cold water until hydrated,
wround iinely with added water in a stone nill to .orw .
slhurry, iiltered to remove the inscluble residue anc fiin-
ally soymillt is boiled to improve ilavour. They ioumi
that the vield of soybean golids in the form of soymilk
wasg zbout 55 % in thigprocess. Smivh and 3eckel (1946
stated that soybean milk, as ordinarily produced, does «°
have either the bland flavour o 3nooth texvure or cow's

milk,
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Yilier (1937) describec a process iu whieh he
used whole veriety soybeans and volatiliced the "beany®™
{lavour irom milk by boiling the 1inely ground slurry
and rewoved the sclid residue by ceutrifugation., He added
that in order to wage a balanced wmilk, sugar, vegetabls
fat, and salyv are added, this nixture is then boiled with
azitation for 30 - 60 alwm:ites under conditions which pre-
vent coagulation oi the protein on the gurface of the
rilk. DPhis boiling process iz credived with improving
the flavour oi the milk, which i3 finely homogenized and

bottled or spray dried,

Dluninthal (1947) explained another process 1o
canufacturing soynilk in which the dried beans are soalec
10T Yew howrs, then [ilnely erushed <nd bolled for about
3¢ minutes in the propoction oi 3 parts of water fto 1
part of mash, a ~dilky emlsion is obtained and this lio-
uid separaied out by means oi a very fine geive or clovh

atrainer.

Hand 834 ad. (1964, renorted a method for vre-
periiy; soyadlls by dehulling anc iine griunding of steau
dried soybeans, then slurv;ing, the powder with water o0

produce sovellk., You Winsten et al. (1963 a) iound that

-
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the previous procegs utilizea 90 % o1 the soybean solids.

Mustakas and Mayberry (1964) developed another
procegs ior obtaining soymilk. Dehulled goybean flukes,
which are properly conditioned with moisture, are fed in-
%o an orifice under conditions of high-tveuperature, shor:
time snd high pressure irom which the bean mixture emarg-
ed cooked, puffed, and dried. The puffed material ig

then ground and slurried with water %o form soymilk,

Steinkraus and Hackler (1966) reported that soy-
pilk could be attained irom dry soybeans by grinding them

with boiling water.

Wilkens et al. (19587) produced an acceptable
bland milk by grinaing the dehulled beansg (without pre-
viousg soaking) with vager at 80 - 100°C and holding at
the grinding temperature for 10 min in order to destroy

che lipoxidase enzyme.

You Winston et al. (1968 b) recorded that eli--

s

mination oi the hydration step vhich, at room temperaturs,
resulted in many pre-germination enzymice changes, produc—

ed soymilk with wuuch impreved Ilavour.
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J) uwrtect ol gone processing sreatments on soymilk

properties

P

1~ Soaking procegs

Tan (1927) reported that pre-gocaking beans ifor
8 hrs resulted higher of bean solids in the milk than us-
ing either non soaked or beans soaked For sharter periods.
You Winston et al. (1968 b) stated that the soaking pro-
cess Aid not only faecilitate grinding but enabled alsc
better digpersion and suspension of bean solids during
ertraction. They found that goybean soaked for 8 hrs he-
LIare ewtraction yielded nigher milk solids than unsoaked
beans or bean flour in gpite of a loss amounting 1.5 i
golids ia the goaking water, You VWinston (1968 a) also
wenticned that if the goalking time oi goybeans increased,
largsr quantities of water goluble solids would leach in-
vo The goakliy; water. To minimise losses in soaking wato
they sugiested a soaking period enough to double the ini-
tial dny welgut or the beans. Again You Wington et al.
(19568 b} recorded that the pre-soaking of the beang ield-
ad a higher avera;e voluuwe ol goymillt than either unzoal-
ed beans cor bean Ilour, cven though additional water was

added to the non-goaked beaus vo compensate 1 or the waten
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taken up during pre-soaking. They added tnat soydlilk ure-
pated from pre-goaksd beaus showed higher pH value thaxn

nilk orepared from bean {lour or non-goaked beails.

o~ fExbtraction temperature

Uging extraction temperatures ranging iron 20 tc
90°C, Beckel et al. (1946) found that temperatures betwacn
70 to 75°C gave the highest yield of proteins from delfabt-
ad soybean meal, they used filteration process Ior
separating the insoluble resgidue. Tan (1958) reported
that no variation in the yield of solids when goybeans
wvere extracted at different temperatures between 20 auu
50°C by using centrifugation method for separation oi uwhe
insoluble solids. Wilkens et al. (1967) stated that she
maximun soymilk solids was obtained when they used an ex-
traction bvemperature of 60°C.You Vinston et al(1968b)iound
thot exbtraction temperaturs betwesn 55 and 65°C gave nig -
est yvields of the solids in the nilk, regardless the goai-
ing treatuents. They adued that additional diffiiculties
were encountered by filtering the soymilks when soybe..:s
were rround at temperature above 85°C which resulted &
decrease in the volumes oi soymilks nproduced. Generall;s

they observed a gradusl rise in the pH of soymilk when
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temperavure of extraction was increased froa 30 to Q2

%~ Heat treatment

Krishremurthy et al. (1958) stated that heat pro-
cesging of wilk improved the nutritive value of the scy-
bean protein as & regult of degtruction of the trypsin
inhibitor. Tan (1958) investigated the efiect oi both
pasteurization and gterilization on soymilk. He found
that soymilk could be stared for taree days with no sub-

stantial gpoilage when it was

pagteurized for 30 minutes
at 60°C. Jterilization for five minutes at 120°C was
found to be quite adequate for one year storage without
gpoilage. He added that overheating the soymilk would

pesult a dark colour and pronouaced cooked flavour.

Triarte and Barnes (1960) found that the only

faetors which contribute to the decreased nutritive value

of the protein of excessively heated soybeins were, 83—

€

trucbion of cystine and decreased in nitrogsen absurbabi-
1ity. Hackler et al. (1955) indicated that the vrotein
fficiency ratio of soywilk heab processing was dependent

upon both time and temperature oi treatment. They zdied

that there was no adverse effect on crotein efiiciency
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