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A najor problem inmost, t6pical Countries i's what is known 

aPlV proteini calorie-rialniutritiofl). It is particularly evident.. 

In extreme cases this appears ds kwashiorkoramo.ng children 

,.or marasnius, b there arecountleso cases where the PCM is 

' The,moderate,' nd. 1kwlashioqkor andrasr.cus donot aMpear., 

underweight,main syniptozn of iderats PCM in children i 

.<'..PCM is also associated wit:i .lethargy aid mental dUlness. 

SPOM is -a major: problem in the: Philippines., The, ceatn 

rate among 1,to '4 year olds in the: Philippines is one Of the' highest 

India"is not far behind the"inthe world as shown by table 1. 

Philippines in thir respect. 

Table 1,. Deaths Among mall Children 

Country Deaths among 1 to 4 year olds 

uo" " of total deaths in population. 

Philippines 189 

9. 0Pakistan 

1.6India 

15.-5,Thailand 

.4'China' :(Taiwan) 

-4.4Japan 

0.9Australia 

0.9 .. S. A.' 

"'(fromU. IT. Demograp.C Yea6 rbook ,1v oIw 



There are several ,factors causing this high death rate ar., 

•small children. 'One"in portant factors iinsufficient food, insu 

0: cient in both qua nd q.ai A y made in the Philip 

pines in 1909 "showed.t iitjut over 50.oi Philippinechileren a: 

,inalnurished,, ba ed on we ht Lo age rwaio and 'us!ng a inter-i' 

'WH.O referenceo cai' as standard. 

t might beu. 'i I that this6 is a problem for the nutrionist,
 

*.:.andsucha 'statrnont ic partL.,correct, 
but.the food technoiogist 

Shas .a very importatrole to play in building acceptability and lo 

" dost into natiiitious foods. ceThis is something the nutritionist 
not do becausi,li does not have the technology to control the iac 

.,tors thatmake for quality and acceptability in foods and he does 

,,not know how_to rmeasure the acceptability of a food. among.a give 

populatipn,'s 

S.".The food. echnologisI- i.s deeply concerned with the quality 

, 	 factors of food, how U4ey can, bmeast-ed, and how they can be 

manipulated by,meanipc of the proc~soing tedhniques that are .avail 

able..: B quality we mean appearance, texture,-flavor, conven-. 

iene,"price , and nutritional value., tIutritiona. val ue deinitely, 

comes last onIho food technolo t rlot of quality factors, and 

thare is a very good reason for tsi s. People eat food primaril 
for the enjoYm e nt, that comes' In eating. If the aptarance, tex

:ture or flavour ,tre offensiveor unappealing, the food will not be 
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consumed, nc n-,atter i'owhigh'the n. citional value. 

Every piece of food has to pass through the ,nouthbefore itl 

reaches the stomacb. iThe mouth is a highly oensitive, highly. 

discriminating,. hi'g I'y oed and ol'ten unpredi'ctabie monitor that 
selects ,which foods arc through i.to p rss The mouth is not at 

all c0ncerned with the,natritional vailue of the food and yet it must 

be satisfied befcre -he fuod can reach thestonicch where the nutri 

tional values of the ,ood can be utilized. Therefore the food tech. 

nologist, with good reason, places texture, color and flavor ahead 

of nutrition. These atributea ol'color, flavor and texture are 

called "acceptance". 

In my opinion nutritionists make a big mistake when they 

talk about the nutiitional vaue of a food, because a food hac zero 

n'utritional ,alue until it reaches the stomach. "Ithink nutritionists 

should use 4-e term "potential nutritional value" in describJng 

foods because this woul. rern-;d them that the food has no.nutritional 

value until it has passod :through tho kighly.opinionated mouth, 

Som years:ago the U S. 'armyQuatermaster Corns insti

tutej.a ]engzhy study on feeding soldiers. They wanted the U. S. 

soldier-to be the best: nourished in .he world in order to give ther 

ighting'otreiig~h and Loiamina. Thu arit-,y n'atritik:istb developed 

rations.that gua.anteed ".tat every soldier would have an abun
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/ dance of every known nutritional requiremerr.. In extensive feed

ing, studies in the field it was found that the. soldiers did not.ik " 

.many of these higily nutritious foods, and they refused to Oat thenu, 

After receiving tameal they Would s crape off their plates into gar-. 

•bagi, 	 cans t!;ose items they did not like,. This led to the claim 

that the.U. S. army possessed the best n.ourished garbage cansin . 

the world.. The Quartermaster Corps rualizm-d that their goal 

was -to have the best nourished soldiers, rat'her than the best 

nourished garbage cans and-they bugan to hire food technologists 

to build acceptance into the arnty ratiuns. 

Ido not tell this story to belittle nutriionists, Decause 

ntItriti iists have done, and continue to do a most in4portant task. 

J do want toernp'hasize that im:.iara: are not like cattle, who will 

eat almost' anyt'i: that is put before them. Human beings MnW't 

enjoy a food 'before they will. consume it, and this is an aspect of 
°A 

human iutrition that is too often overlooked, It is not sufficient 

to bring food to hungry or malnourished people and tell them to 

eat it because itin good for them. It is part of the perverseness. 

"Ofhumans tat cheyiwifll refuse to eat that food unleFs itpleases 

the palate. 

.In roeoent years, a high protein lCw cost nutritious food for 

youngciildren was Introduced4 to Peru. It had the backing of 

the Peruvian Governmnzt,.' te PublicP alth groups, hutriti6nists . 
4,euhogop, 



and the medicail prcfession. This food ialled e it it 

was well advertised,; it should have been the. answer to.-the PCM 

problem in Peru. It started out well, 'but - thin a rAonth of ito 

ilitroduction, sales hac' fallen almost.to zero and. no, nount of pro

mOtion could s, Wlift wroh,? .The answer wasLa! what vtt, 
simple- lack of: accepability. The prciuct had a badOdor when 

cooked. '-People. claiMeJ.that i meld like wet: dog, and it did, 

.and they refused to uqe it. The food technologist has just as an 

important role us ti nutritionist in building up atrength in a 

country. Fe can builcd ccaptarica anc low cost irto foods. If 

these two factor-!: are absent, no amount of nutrition education or 

government support will persuade people to accept them. Disas

ters similar to Yeruvita have occurred in other countries for the 

same lack of food technology in the development of the product, 

and I predict that siinilar disasters will.occur again in tile future 

Whenever' the acceptability factors are ignored. 

The soybean is an excelet sourcp of protin. Its protein 

co,-tent i high; the prot i- quaty i very ' good, .andthe .soybean, 

is cheap. In the .Phil 2pines the soybean -provides.the cheapest 

.source of protein availablainong the usual foods. Table 2 shows 

that the .soybean pro.ides almost twice us per pesomUCh protc 

as its nearest competitor, mungbeans; avid ,iineteen times more: 

protein per pe than pork. 

http:almost.to


Table 2.:-Coniparison of Soybe.li with other protein 
.., , ources in the Philippines 

Fo " ,:grams prote%',per kilo rtuns prctein per peso 

-_ ... " '(ai purcLased) (as purriiased) 

'Soybean 559 

mungbe-an 287 
n•ai'e263 " 

peanut. (shelled)., 213
 

.iried shr rmp, 210 

rice~ .123 

skim milk powder 115
 

bread.:, 101 

p ,rk ,. 29 

.,sweet potato 21 

(basedon.priceat Bayambang, ,pe, Jan. -Jude, -1965) 

The nutritionists have been tall.* ,gus xror deades tLht the 3oy-.L 

bean is a rich source of high qoality protein, After a12 these years 

of.educatin we find that direct huan consumption of soybeans is 
Jaw When wie ask the' question, "W'.is thL con~L ,ption of say

beans: so low ?" The answi.er ic easy tp And. Soybeans are *ht 

very appetizing to rat. Mrhe acc'eptab.!Ity is low. yansoybeans
 

require lon g ,oig ti...es.to render. them ;,,oft, and evez then they 

do not taste as good ri re.ilar beans. There ihas theref& ebeen*-a ' * 

http:answi.er
http:Soybe.li


search for processeathat ill make .the soyoean more acceptabj 

Table 3. lidts the types of foods that arc made from soybeans. 

T.ble,". .Food made fronm Soybeans 

1. Soymilk- t, cl:e ee 7. RLoav.ted s'beans 

2. Spun ,£ibpf G. Pried soybeanis
 

'3. Flours- full fat, defatted 9. Ca,ane in soice
 

4. Soysauce 10. Precookeu and dried 

5. Sausages 1.. Green "beans 
6. Tempeh U2. Cooked dry beans 

The '.ood tecliology group st Corn,ii have devoted most 

attention to soyi-ic because it t sisaple to make, and boing a 

l1iquid it can easily be introduced into the diet of all age groups in 

.thoform in which it is!nade. It need not be'incorporated. into 

other foods. Considerable atfenion has also been gien to t.mpeh, 

roasted beans, and precooked dried beano. 

I am often -skedwhy we ',oncentrte our al',.ntion on soy

beans band is :t -os :ible bt make a :milk from other . mron..beans. 

The answer to 6'cistq stion is tuat the rjoybear "entirely 4iff

rent in natur and coiposition fromi othey 1eans., ',Table 4 con-1• 

trasts 'soybepan's withtherbeans. 



*,Table'4.'.. Conarisorn of- oybeans with comrnnd b 
Soy beans . gular beans 

(navy,. kidney etc.) 

Potanical name PhaGlychxem-xI Paseolus vuigrris 
SProtein" 30- 16-2376 

Fat '41-2116 i-3% 

Starch 0' 

The:soybeans contains about twice te prowin itad ten tL'c.s 

the fat of cominon beans and no star:ch while the common beans 

are about two thirds starch.- The contant of ussential amino acid 

in'soybeans protein is considered to be in better balance than it is 

in regular beans. In other words, the soyoean not only has nore 

protein than re ulat beans, itG protein is of better ?uality. The 

absence of starch-in the soybean enables the food technoogi.st to 

,i mhore easily thanis pabsibleperform certan ,rocersing operations 

with onmon beans. 

When soybeans are ground to a ifie..state With water, most7". 

,of the. protein an' Uaxt isirauiun up in thoi wato. to form, a stable pro
tein-fat amugion. After gri .I 'ing,the fiber and oher insoluble 

oonstituent c ''be filterc4 off givi .g a ymIlky-looking liquid. whclih 

is called "soymi . Soymilk has'approximately the same protei-, 

content,"and a little isthan half the '.t co,+Ont o cows milk.e 

-,'Thedistribution of te protein oyIean solids. is'n.,e sownin Table,, 

http:technoogi.st


Table 5. IJaterialo balance in.nanuf 6ture of soymilk.: 

1. Dry wholo soybeans- 00%solids, 100% protein. 

sualk in, ater 3- 1 hou ,rs.D2is card soak water. 
.2. a) soaked beais'98.6% solids,39. 5%protein. 

h).soak water - 1. 5%solids, '. 5%protein. 

,.grind with water and filter. 

. a) soymilk (filtrat6) 65% solids, 83% protein 

b)" insoluble- iesidue (filter eake) 33. 5%0 Solld", 
16. 5% protein. 

Soyrnik is very nutrifio-, it is cheap, and easy to make. 

The Chinese discovered the process about two thousand years ago.
 

It looks as though it should b' a major contributor to the protein

calorie malnutriion of tropical countries. The problem however
 

is that :soymi h s a ctrcng anddisagreeable flavor. .The flavor.
 

hias been described as "beany, "bitter", "painty", "throat catching"
 

No ,matter whaty: u call the taste, most pef ple find it objectionable.
 

About te; yware ago the Food Technology group .at.Co,"nell: 

Universi Ly became interasted in the soybeai, as a rich source of 

low- c':)st protein, Ty 4uickly came to the conclusion that sOy

milk roided a godd-vehicle to bring a nutrtious :low cost protein 

food to people 'in the developing countrids but that the bad flavor of 

soymilk was the. principal obstacl' o ito W~deo'pread accptance 

A lengtthy study, oflt~ hemsty blocher.'istry and nutritional 
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*value of the. soybean Wtac ni- at At t.e present, time, ti 
.work is be*ng support ad by a research grant from the U.S. 

Agenoyfor Inturn~dional.. e.eopment. Particular .empasis 

, has been. placec: on deterniining .th origin of the bad flavor of 

soymilk For some yearr the xperiniental soymilks tasted so 

Sbad that it was difficult to fjId peoplq who would consent to be on 

the.taste panel. 

Eventuallyit 'wa found that the enzyme 1ipoxidase, which

I.is naturally present in the -soyhean, was the cause of.the trouble*" 

.As soon as the coybean is ground vith water the lipoxidase .cts 

on'the'unsaturated fatty acid chains pioducing a large number of 

-smal1br molecular ,,eight cormpounds. By me'ans of :noeern 

sophisticated chemical techniques such as gas-lquid chroma 

tography,. mass spectromotry, nuclear magnetic resonance, 

and infra"-rbd' and' ultra-violet ,,pectrometry eighty volatile corn

pounds Wore isolated from.soymiik and 41 of them were ,identified. 

They Lare I sted in,; Table 0. 

The n.ajority:of these compoundsri are aldehydes, ketones. 

or alcohols, At least 31 of these volaile compounds have some, 

flavor impact, .and Withfew exceptions, the lavor of the compounc 

is unpleasat. . . haa a typical "bea'note.conpo undIn partilula 

Tb. i1is'ethyj vinyl: ketone. The addition or&15 ppm of etV7n2. .viriyl 

keton1,n to a blaind: f avored mil ipact:ht.distinct 1bean I!Jlavor. 
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ethyl vinyl ketonet fo the
ririolexic acid portion of the fat com

ponent, of soyillc h tbf iylkte sfrednsistep 

i;througl free radical hnd pero.ddeinornedi 'tes and is catal sed 

-,by the enzymae hpoxd'.a," 

The probI t..was, low -to fnactiVa tke liTioxidase, before it 
Cus'd,fl, ag eaig the milk, imiu ediately after grind.

nac.',eeatiacuefavor : .


ing,'did not work b~ecauoe the jipoxidaseo cced so rapdl.y that the 

beany flavor wav ev.d.ent no nimatter how quickly the milk was heated. 

Heating the kcaeno bo-fore itrindinl inactivated the lipoxidase and. 

solved the flavor - , but it also rendered the protein inso 

luble, thus giv g aliost no rmilk. A.Fr rn ny trials the answer.. 

wal 

tion. Instead of gvriaing the beay Wi1b waer at'ambient tampe

iature, beano 'we.- grcund with boiling .vter., This simple modi
fication of a cen .ries-old technique 'inactivaes the lipoxidaso be

to the 'problo.l found, and it proved t,be a .- ,rersimple solu

"' ?
fic. tio. of a ,:r-. ":..3_P c .u ,,in ., .- : .,, , 

fore it produces the bm4 f.avor, and at 'the s-me time it brings the 

protein intosolution bofore".It.ei_ redudrd inqbluble by yethe heat,boi onsoluale a.n 

T~he so (a ll.d'boing water; gri i produces oyilk that 

... and, obje.,-ionable beany flavor iss nd ~lo.The 

entirely mi.sin.. providt' is maintedned above 

80%0 (180 0 F) t roughout the grinding proces. • A pleasant odor 

,and.taste is re.lent that roseinblec cooked Cereals.. Only, one 

http:bofore".It


volatile compoutIdis present'iiin detectable' oncentration i the milk.. 
4 , . 1 

,The compound is 1-oeten-.ol. It is formed in the intact beans 
.during the initial.6ig pe.-.od. The flavor of 1-octen3o, is. 

i(,Wy ple rit i one of "ue constituents of.mushroom., 

fMlkvor, 

The boiling vhe' has not,,ben'patahted 

is'available Ir -adwithout lL-ense to any ±nlterested paty. 

'Research is'nowv underb ay with'the Food Technology' group 

of the Universit .of.th* Phiippizeis, College of Agriculture, at Los

. tos t... dopt t boi vter griid technique to Ph-lippine con

ditigins aid to. n e oy Ilkthat i' highly acceptable to-.the. Philip

pine *alate.: This r9eodeh effort is 'working along two trak. , 
s ei s =th, ,loyzed 

Track I corwi~ts, of jdUeVeloplng e,'commercidl probcess for a., 
tin7pZ.,bottles that will appeal to the Philippine 

palte.' Thi phase, I' almost complete. Thbottled pr.duct 

tawemake. Will keep -agood flavor fr o6. montlao ixi cormmon 

storage in a, opical climate without re rigraon Wteopee o 

interest'a commercial proeawor to rn~rketti product in. the same 

maimer as carb~onated beverag~ia.:, Webliv bai it can be mar-' 

keted at the s ph a'is The BttEvery bottleic a0oto 

'will supply at.Ibovs gra=W~ofhigh quality protein. J~tnsive 
,1
 a ' e ~ s .' e anDem12 

'taste studies -,it&.h h nafa of c orzd adults in thinhiloppines,: 

has*shown thait abottledLvterili od-ed. soyri.k"with 7.aded s .. 

http:1-oeten-.ol


ai'Y6 a an-acceptabt,2Ofpm. oircial essence of vr -ifilla. giv'rs 

lity ranggfrom 8,% t,)..96, d.pcngun, tiperature-of serving 

and tine of da 7. e vc ryencouraocr.W,: a. L- this consistent high 

level of accep-, ility. We are prepa.. d to demonstrnte th,-,,cr-',p

ietb pocesc. t6 :a. Ant atei pa ,ty .t the F3cod lWochnology pilot 

plant in Los 131,ifos, .Phllip'nres._ 

Track: IL',criists of developing a boiling watyr grind tech

4a~e 'suitab.Ie, P)r th ilage 1~vlThe goal is to develop a pro-. 

cess that: will produce .fivC i.llon Of good quality,milk per hour-, 

uing mranual :powe-_ only, and with the capital cost for equipment 

ino to exceed fifty J oUlrs (U. S. $50.00). The objective here is 

to produce A NJlk locally each.dry and sell it, loose,' without steri

lization mnd without .'.ig uration. This product should have a 

shelf life of about 8 hours beforo spoilage. In rough ccst calcu

lations we esti,Mato t-h,-, suci: -a proceso would be able to sell milk 

.at a slightly loss than two c .nts (U. S.) per se-rving and make a net 

profit that i 30% igkeq thAn hhe ninimum Philippine daily wage 

of six pesoS pr day on a tales volume of: 10 gallons daily.-- At 

present there is:no uib~e .ronens thnt iniets these ooals but we' 

,are wor..in. tome " atkienn. 

1 would 'lI .o to se a ma 4onie g indmg nihines as pos
sible while In ,. y heane o w ada. 


to our, problelai. 

J 3 
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T-,ble 8 shows the p .--ocedure for making a sterilized soymilk 

in bottles and a 10:e ilk toc"be dispensed from a cont~iiner, -This 

procedure will givc a milk witl apiro)'7Lnatcy the saime protein cont 

tent as cows mil: and a fat contert about one thLrd that of cows milk. 
The exact final 'comyposition will depend upon the fat and protein con

t nt•of the soybemc that are used, and on certain processing varia

bles. I.he calcium ,.cnterv, ir much lowver than cows milk but it can 

be increased to n.ny dosired level by fortification with calcium salts. 
*The fut content c-.n be raised by adding a blmd oil. and homogenizing. 

th 'f!t etcI 
ooelig 

The protein efficiehcy rAfo of this soymilk is in the range 2.-2 to 

2. 4 adjusted to a casein standard with a -. R of 2. 5. 

Table 9 gives a "k.all park" cost estimate for the ingredients 

of a 7 fluid Oz. sav-ibg a ioynmilk. Other cost factors such as labor, 

fuel, overhead selling ex:.enses will have -to be added. The in~port

ant thing is that for leso than one conr. itugredint oozt, a Substantial 

contribution ocar-be made,to the daily prctein intake by means of a 

h:.ghly accPtabie refre.Jnr, .evt-rage. 

Table 10 shows the perent of .iaily protein intake supplied to 

various age groups by. one seven fluid -'z scrving of soymik. TwO 

standards of reference.-e liated. Or Is the FAO-WHO recon

mended daily protein intae. Tka othor is 01o WV-O..Interiri Stan

dard for the WNejtern Pacific which is about G1,77 l r than tie FAOa

.WHO world standard; Using ewier sure_ it can b 'seen that onel.i 
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.servV g of, soymilkcan spply a significant proportion o the daily
 

)n the age group most
Protein requirement to every agd group. 

.susceptible to protein-calorie-malnutrit'on, the pr.escho1 child,,.::.: 

s ca 50%. of therecomsingle :ser lng of soymilk supply' as much a 


mended daily protein intakc.,
 

The milk that is made by the Lboiing water grnd is blad in 

flavor, and acceptable to n-'ou people. It canl be formulated in'.

many different. ways in order to cornply Withregional taste prafe

rences, traditions, orwith special nutritional needs. The, soy

*milk can be flavored with chocolatc. coconut,, raspbrry, caramel, 

and most other flavors,. It can be fortifli d with emtra fat, or with 

:minerals and vitamins. The sugar contont can be chafnged to suit 

he taste_ of any' group. 'It can be usd euccessfully to tone the. 

high fat milk of water buffalo i order to reduce thI fat contnt to 

,that of cows nilk without reducing t46 protein contont. It lends 

itself to adaptation to almostary situftion, 

I believe that therc-i is a gziat potential for 6oymirlr lnidia. 

Now*that the rnjor off. flavor probler has been solved, all that 

Is: needed is.to develop a flavor formu4ptlon that is higl accept

:able-1to the Indian palate 

In.short, we blieve that the-hollmg water grind technique is 

an elegant r Ixamp c, of how food' terthnology can convert a cheap raw 

n.aterial into;a highilyaccptable*food. pro- ct t us bringing im
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_13roved'nutrition to thz peoples. of,Southeen A 1-a at'low "Cost., 

Table ,6.'- Volatiles'Fouad in Col - -Grind Soybeans; 

PBNTAl'E. 

PENTANAI 

1 PENTEN - '3.OL 

]HEXANAL. 

I-EXANOL 

2 KEXENA] 

,4EEXADIEIZAL 

1-EXANOIC.ACID. 

iIEPTANAI 

2 HEPTANONE 

EPTANOIC ACID 

OCTANAL 

OCTANOL 

3 OCTANOL., 

.3OCTANONE 

2.OCTANON E 

2 OCTENAL 

1.OCTEN- I3-QLa. 

2 OCTEN- 1-CL 

1,7 OCTAD3UE 

NOWTANAtL 

Z 140ONENA L 

-DECANE
 

RtEITADECAN'E 

VINYLETT-7YLKETON1' 

VINYL AMYLKETONE 

?.RCFYLFURAN 

P9;NT .CY~iJURAN 

BENZALDEFYIDt 

IN-PRIMBY]ENZENE 

IT-BUTYLBENZENE, 

BENZATKIAZOLE 

PWPHENYL ETKIEF. 

GAM7MANONALACTONE 

' AS4 CIS H2PTADIENAL 

P, VrrANS-4 TRANS-HEPTADIENAL 

2 TRANS- 4 CIS-DECADIEN4AL 

TRANS. 4 TPANS- DECA.DiENAL, 

2 TRAINS-4 CIS...NONADIENAL 

TRANS-,, TRANS- NNADIENALi 

E5Y{Y."D XYMnETk-YL1FURF'URAL 



T ub,7 Postulated, Mechanicrnao F0~or.'ation of ~t~Vny1. Ketone 
'in Soymi2' 

- 3 C!CH CII' C-K 'H . 

Li~r61.nic acO 

03..CHi2 -C Ci- C' 2. CI - CH=~C14 - CH: O (. 

01F 

CH'-CH2 *Hg-CE1= CA 

i= 3 .CHi2 '*C1I OF)Cli:9 2 

(0). 

CHI 0H2 -CFl'I-IC:.'C' 

'I2' 

0 
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T~~ble8..~. lRoil -Ogater'.-Procesa o ~ynl 

1) Soak whole.beans in water at ,wibment temperature 5-10 
hours, Discard soak water. 

2) Preheat grinder. (with boihng water) 

3) XGrind cold beans with boiling Nvater.

9 part; water by woight plus 2 parts by weight 
soaked beans. 

m.-nmum slurry tempeeatur.e 80 0 C. at all times. 

4) Filter. (Filter cake is usod for animal feed or human food.) 

• otled Soymilk 'FreshSoymlk 

6) rc.rmulate (Ou-ar, fat, "Ioldat boiling point for 
minor authent,) 30 to 60 minutes to 

destroy antitrypsin 

6). Fill into 7 o. bottle. seal Formulate (sugar, flavoring) 

7) Sterilize. 12 rins at 2.0rF Refrigerate-

Shelf li :6 months Shelf life : 1-5 days with 
refrigeration, . 8 hours 
without refrigeration. 



Table 9'. INGREDIENT COST OF SOYMILK
 

estimated)
 

"*U.S. $ 

1.0 kgSoybearEs at 20 centsikg 0.200 

0. 65 kg Sugar at 22 cents /kg 0. 143
 

0, 3 ml Flavoring at $ 6. 00/kg 0. 002
 

Total Ingredient Cost $ 0. 345
 

Yield of oynillk: 50 x 200 ml servings per kg beans.
 

Ingredient cost per serving 0.345 .
 
5o
 

(feed value .of filter cake has not been taken into account) 



.Table 19. P;"otein Supplied by Soymilk 

Type of Person 	 : WlI O-1estern Pacific : FAO-WHO lecom
: Interimn Standard for : mended 

Daily Protein Intake : Daily F'rotein Intake 
Standard : %of stan'-: Standard : %of ctan

grrni : dard sup- : granis : dard sup.. 
S: 	 plied by : :plied by

: 7 floz. : :7 floz. 
: soymilk : : soymilk 

* 	 .li , L , . .. 

' Toddler (1 to 3 yoars) 11.7 : 51 14.3 : 42. 

i'reschool (4 to 6 yrs.) 14.6 : C1 . 17.5 ; 34 

Schoolagej,7 to 9 yrc;) : 18.4 : 33 2.9 : 24 

Schoolage (10 to 12 yrs.) 22.4 : 27 31.0 ; 19 

Schoolage (13 t 1'5 yr' .) 32. £ : 18 : 41.1 : 15 

Adult male : 15 : 46 : 13 

Adult female 35 : 17 : 39 : 15 

Lactating female , 38.5 16 : 54 : 11 
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