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:;;f‘m the’ orld, as shown by table 1 Indla i not far behmd the -

; ] P"uhppines m. thi

2] resvect

"V"'.Jeaths Amongr Small ledren

Deaths azaong 1 to 4 vear olds
L . T of total deaths in pqpule_;tiqn}

ffPhxlippmes» 1 8.".’9 -

f-j:Palnstan f 19 0"

" vIndla (:’

17,6

"j;:Thalland

Chma : (Talwan)_

:{;,"Austr‘ana

‘{¥om U, }; Demographic Yearbook 1303



Them. are several factors causmcr t‘us h1gh death rate arr

small cnlldren. One xmportant factor m msufﬁclent food' msu

nalnourisl"ed“ based on wc:ghtbo ag& raho and using a.n mtemr

WFO"rcferem.e % scals ag s»andaz d

' ‘It’rmght m. aam rhat thw is a problem for the nutrmmst

' "‘4

’-‘;‘{f,;f.‘iand such s*atement u, pz.rﬂy correct bx.t the fond technologist

'ﬁ_;}‘has u very 1mportant v'ole to play in. bulldmg acceptab111ty and lo

f‘,,':fcost mto nutntlous foods. '1‘h13 is. somethmg the nutmtxomst ca

-:',«fnot""o because he dOGo not have the technology to control the xac

f' tors ‘rhat make for quahty and acceptablhty in foods and he does

'not know how to~ measure the acceptabmty of a food among a glve

verv good reason fov thls. , Peop;e eat: food pmmarllyv;‘




“consuraed, nc matter low high the nuicitional value,

Ever/ mcce oi‘ tcod ‘has tn pass througa the moum before 1t

Jreache.s thr; stomac.hj 'I‘he‘mouuh isa hwnly .,enumve, (hlghly e
| dlscr1m1nat111g, l'ughly blased and o:teu unpredmtabie momtox that
; selects wluch xfo?:dn f:rc lO p sa t‘mrough 1¢ T‘ue moum J.s not at l‘

all concerncd w1 th tnc na‘.n’uo al va.lue ox the food and yet 1f mubt

be aa’usﬁed befer -c the n,od can reach the sfonn ci wherp the nutn
tmnal values oI‘ ‘he mod can be ut111 d' Therf*fore the food tech-
| nologxst m‘rh good reason, nlaces tenture color and flavor anoad

of nutr1tion. These attributes of color, favor and texture are

cal.ed "a cceptance

In‘ my 601m§n nﬁtrnmmsts makc a blg mlstakc ‘when they
»talk» ébout the nutrztxonal va]ue of 2 tood because a food hat zero
nutrmonal valuc. unt11 Jt remcbeo the °tomach. ' I' thmk nutritionists
should use the te rr._' notwnhal nutritional value in describ:ng
N

foode beceuae thlb wo 11r’ rann.,d them tha’c rhe food has no nutm‘aonal'

,_vva;]_.yu’,e'*_unti:l}it»l;as.pa :3**0‘ tnrougv 11’*0 hlghly opmmnated mouth.

' ', Somq D‘eurs ago the U S army ‘,,,uartermaster C“ps msu-

lgf;tutea‘af}]er\guhv qtudy on feecung soldmrs. ’I‘b y wanted tne U . S

soldier.; to be the bes* noum@hed in ..he world ;m oroer to gwe ther
fxghtmg otrengxh and maxmna. . Thu ar uy nutmn.o rists devcloped ‘

ratmns 1hat "gua"anteed" that ever soldler would have an abun-

L



/dance of every kncwn nutrmonal requxremen,. : In extenswe feeo-

ng stud1e.3 m the"ﬁeld 1t was founc‘ that the soldlers d1d not 11'0

vmany of these hlg.‘lvf nutrltlousv food.,, ana tney refused to .,at tnexul.
;‘ After recexvmg a meal they wox.ld scra;-. otf the'r plates mto gar-
| bage« cans t'.ose 1toms t"luj :hd not nke. Thus led to the c1a1m

» that the U. s .' ._.rmy posseseeo the beet *xourlsned garbage cans m . f
' the world. The Guartermaster Corps rcahzeu that their goal
wae to have thc best nouy 1sned oold;ere, ratuar than the besn
nourlsued gar’oage cans and they bcg,an to lure tood technologmts

to bu1"d acceptance mto the az my rat» vis,

I do ‘not tell th1e story to behttle nutrnxomsts. pecause

‘nutrlvtmmsts have done, }and caontinue to do a most 1mportant task,

I do want to emocamre Ih’).’t huraanc are not ‘like cattle, who wﬂl
eat almost anyt nm 'that is put before them. Puman beings nwust
en;;ov a food hefore they w1l1 consume 1:., and this is an agpect of
human nutritmn that m too often overlooked‘ It in not sufficient
to brmg food to hungr:; or malnourished people and tell them to
eat it because 11: 1:' ,good for them, Itis part ot the perverseneeej

P ’.v

of humans tnat they w111 refuse to eat that food unleea n; plea.ses

: ,a

”the palate. ‘

In ‘recent yeare a h‘ gh nrotem lt,w cost‘ nu rltioue food for

.nldren wae in roduced mto Peru. It had the nrkmg of

e

the eruvian Governmcm, the Pubhc H'ea th gr\_ ps, tic




sio "-‘;‘ 1‘{ Thls fooo *alled Peru“"“ta- It

: 1t should h'lve been the answer to the P\,IV’

proﬁléfﬁ""iti Peru It_ tarted out well ' oat w1thm al month of 1t9

1utroduct1’on»v - sa.les hu(a fallu.n almost ’co z\.ro and no &nount of pro-'_‘

vumo’aon could hft lp 11'.39. What v mt \vron'¥5 ,The an::wer Was o
snnple lack cf accepf‘amhty. h 'I‘nu nr‘o Iuct ﬁaa a bad odor when
cookea. : P»oplo rlalmed th;lt it .,mem.d llke wet dog, and 1t d1d
and they r«.fused to use xi Thc food t\ chnolomst has Just as c.n
71mportant role us tm. nmmtmmst in bulchng up ﬂtrength 1r a-

ountry. He can bulld a\.c pt"'; ce and low cost irto foods. V»If :
‘Athese two factor' are aosent, no‘ amount of nutrition edt cation or
vgo‘vex"nment su*port will perbuade peopls to accept thu.m. Digas-
ters s:.mlla to Peruv:.t;. bave vccurred in other f-ountmes for the
. ame lack of mcd tuchnology in the dﬁvulopmeat of the pr oduct

and I prﬂ-dlct that .:1*n11ar dis abturs will occur again-in the future

whenevex' the ac.cepto.mhty ractora are wnor d.

The soybecm i an‘exceﬂent sc:urca of protun. Its protem

tent Ls'high; the nrote:u quahty ic. vmr} good o.nd the soybean :

"1& cheap. o In the T"hﬂli mmec the soﬂoean provides the cheapust

source oi protem avmhblc amontf the usual i‘oods. ’I‘ablo 2 shows

that the soybean prondes a*movt fvnce a.x.a much nrotm 1 per pes'

aa Jts nearest comp(.titnr, mungbcans, and umeteen ’cnm.s ‘nore

"protem per peacﬂ thau pork.


http:almost.to
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‘:;‘:»‘”]o‘” V', .When we. clSk the question, "Why i.> the ccnnum ption of soy-

5.’ »'“:Contparmon of Soybewn with other prctem :
e sources m the Pluhnpmcs :

- grams proteis per kilo  grmmns prctein per pevo

R R (as purci.aseq) - (as purchased)
Soybean ». & _;_ 559
mun’gbean‘ ‘;: g ,‘ ‘; ». ? 87 -
peanut (shellea)“-"i‘ : '_‘2 1 3 ‘
flmed shrimp ; 210 -
:'.rlc‘e__ “ j" ‘.'123
skim rmlkpovder ‘ 115
beead' 101
pork’ o ’ 29
o s .

"(baé;ed'oh{ prices at Bayambang, ! ’ﬁlippinesi,. Jan, -Jﬁr’fe, -1955}

The nutmtlomsts !:'we been tell ag us xor denrades Lhat the eoy-‘f.’-t‘

bean 15 a. mch source of hlgu qualny prutem, After al1 these years -

of educatlon we fmd that direct hL.man consumption of soybeana is

'\'f;'beans so Iow ?" 'I‘he answcr' ia eas“,' ta mad Soybeans are nwt

';i'f-wry appetizmg to eat I‘he acceptab, utv is luw. Many soyoeax*s

>

f'_requlre long cookmg tz*ne.: to rendfdr them *oi‘t, and even the‘ ”the,/

v‘..


http:answi.er
http:Soybe.li

search for processes that will make the séybean more acceptabis,

Tablc 3 11.11:8 the typefs of foouﬁ l“’mt 4rc made from so" ans

T“ble Food made froh. uoybeana ’

,:';bojmllk- tefu - ckaese - 7.- Reasted svy.beaz'ls e
6. Fried soybeansf‘ N

"F_lours- fu]l ;at «lefatted 9,}; '1 Canne:l in smlce

' "'?i:‘;oysauce . 10, ; Precookeu and drled
11, :,Grerén beans
LZ. ‘ Co'okedl dry beans

The ‘?'ood tech xology group at' Cornell havs r‘ov'otéd most

attentlon to soyunlk oeccmuse 1t ie sl mple ta make, and b.,mg a

11qu1d 1t can easlly be mtroduced mio the da.ef of all age groups in

the form m vrnich it ;s n'ade. It r.=ca ‘not be- 1ncorpora1.ed into

other foods. ‘ Consiaerabh-. »1ttenhon has alao oeen given to tr*mpeh,

.,‘

f’;}:roasted beans, and p cooked dmed beunb. :

I am oftcn abkea wh J we noncentrute our au mtlon o.x SOJ—

jbeans and 1s at ,,os '1ble ta mak\, a rmlk Lrom otner u)mmon beans.

,;They janswer to us qu'“stlbn ig tnat the Goybear m entxrely d;t‘fe- -

;~;~>v=‘,,« v e



f -'I"ablé'f4". ‘ Com*;ariaorx of" soybcans mth common d“y beans

uc’; bearis Recrular beans "»"5"‘
(navy kidney, etc.)
Pot'ml.calname «Glycive max' | Phaseolus vuigaris
“ Proiein’  -.513']'73\6,.40%",:. - '16,‘23'% R
CFat C is21% g
st R - 65%

The soybeans contauns about twica the prowm and ien tiice

~

the fat of common beans and no sta feh whne t‘xe common beans
fé?;are about two thxrds starch 1hee cont 1t of vAsential amino acid
m scybeans prctem 1s consmered to be in better balance than it is
’m recular beans. In other words, the soyoean not only has niore -
: 'protem than re; rular bean.,, ‘m, protein is of better cuahty. 'I‘he
:’ absence of °+arch Ain the s:oybsan enableu the xood techno],oglst to |
perform certam sroce.,swg operutlona more easlly 'rhan is paasible

:;

wn.h common beans. ’

When so fbeans are ground toa ﬁne state .v:th water most

oh s o s‘~.

frf!;'of the prc tem c.nc‘ fm 13 talwn up in thv vm’cer to ;orm a stable pro-

tein-fat emulsm : Axter zrmn"’ing, ~11e fibw and other m ;‘oluw :

: ‘.onstxtuentf"can\be ﬁlterod off givmgr a milk"-looking 11quid wln oh

oymilk" Soyrmlk has abv‘rm.i\matel,/ the same_‘prot'

3 content and : httle was than half the ie t-"co“'fcnt o; c{':ws kmﬂl"‘l


http:technoogi.st

‘:;{.Table 5 : u.:aterialo oalancr- m marufactuve of sovrmlk

'u‘ -

1 ";{“;Dry /hole »oybeans-loo% sc,hds 100% prote.m.
v'jf:f_ su'v in; v'ater o lu Jaou; .,.'" lnscara soak water “

'a)ﬁf soa.red oea*:.;-QS o% sohds, 9 5"/0 protem.

b) soax v.fe.ter - 1 5% sohd.;, | 5‘ » proia 1n
J‘,‘,-".?:‘ﬂrmd thh water and filter,

; 3 a) soymlll' (flltrate) 65% solids, So% r)rot°m
b) msolubl- residue ’f11ter ca.te) 33 5% soli'is

16. t’ /0 nl Oteln-

Soyrnlk is ve" j nutn’aoua, 1t is caeap, and easy to ma‘ce.
.-"The Chmes\. d1scove"ed t‘*e process about two +housand years ago.
:’”‘It looks as though 1* 'should bn a ma,)or contrlbutor o the m‘otem -
'f"_'-calorle malnutmtlon of tropical countmes. - The prohlem however
?iis that soymm: hus a c’crcng e.nd dxsagrceablo ﬂcwor The flavor

lhas been descrlbed as "besz ,” "buter , pamt,/ , "throat catchmg .

"’:E'No matter wnat yr u «,all ‘che tautc, most pe: ple find it obJeouonable.

About te y-:ars 'ago the Foou Technomgy proup at Co*~nell

Umversny becamev intor’stod m the .,OJbeax. as a rich source of

4

low cost protem

rovided a good vehlcle to brmg a nutmtlous,



value ot‘ the soybean was 1n1tiated At tbe present txme thm

worlr is bemg surport "d by "a; research grant from the U S

S IA',‘

| Agency for Inturnntxonal Development Partzcular emnhasml |
has been placec ‘on oetermmmd the omgm of the bad flavor of |
’soyrmlk, . For some yearr tne ex‘)erlmental soyr mks tasted so
bad that 1t was d1ff1c1.1t to tmc. neoplﬁ wrto would consent to be on{:’;'j

the taste pancl. »

Evcntuallv Jt was found that the enzyme .1pox1dase, wlnch
is naturally present 1“1 tne soybean, was the c.ause of the trouble.7
| As soon ag the coybean is ground vnth water the hpoxzdase scts )
4 on the unba t.rated fatty acid chams producrmr a large number of '
small"r molecular ./exght compournds, By means of moc‘ern

sophzst:cated cnemlcal techmqaes such as gas-liquld chroma

L
1

tography, mass spectromotry, nucleasr magnetic resonance,

and mfra-rAd and ultra-wolet ..pectrometry eighty volaule com- * y

pounda were molated from soymnk and 41 of them we"e 1dent1f1«.d.

arel lzsted m Table 6

"‘he n: a;;omtj ox the"e oompounc.e are aldehvdes, ketonee

10



'-;' throuah free radr'al an : a s1de mmr* 1ecuc-tes”and is. .cava*y ed

by the enzvmc lmoxdace. =

The prob.m 1 \. za, how 'to Inaomfa@a ihe livondase before 1tf._":*;

causod flavor cv;-m Heatm«f the 1111-'.1;.1'11c=d¢au,1v after grmd- _

‘»nd‘d'id no‘c work ber' e tlﬂe upox1daso oot cd BO rap.my that the

)

beany fl;wor was ev:sde*lt “o matfer how qmckly the r*nllr was hea’ced
Hea mg *he wsn-—: ocfox-e frmdm 2 1l7c.btlv-.tt‘:’d the hpox1daa\, and
solved the ilavor pro‘.lr-}m bu1 1t a15u rﬂndered the protem inso -

luble thus gwmg al ot m.\fmilk. AF&.r man3 tnals the answer g

Q

0.0 the pvoblom war found and i‘c pvoved t bv, a vev sunple bolu-».

-

tlon. " Insteat.‘ of gmuumg the beane mjch ,m{:°r at amblent t mpe-; |

rature, bearm wc:a grcu.m wit’~ bo111n n.ter. : ‘I‘hxs smlple moda.-

ﬁcatlon of 'J. ce*xh"‘ws old ‘ret.hmquo "17’1.0..1\’33"@8 uh@ lmoxxdaso be-

fore 1t produces tne ba.d f]a.var, » o.nQ au?%he‘swme ume 11; brxngs i:he'j}

protem in’cot solutmn‘ boro*e' 1t 13 L'rende ma msoluble by the heat L

Thesoca,l cd "bo:.lm'“f w ter“ grmd ) "‘oduces a soy*mlk that '

18 m.and and pilyéasanic,rastmg‘.' : "‘he ‘obJe uonable beany flavor is

.“_jf‘entu*ely mmsm" prov:.c.’untg mo t mperr.mre"ls mamtampd abcve

A -pleaeant odor

0°C «'(1‘80°F‘) tnroughout the gmnding proceqs. ‘l’

“and taste is nresrent t‘m‘c reszembles cuulfed‘wreals. o

)


http:bofore".It

. volatile compound is pfesent m detectable ¢oncontratzon m the mﬂk.

f:f_The compound J.B lnoc’sen-saol. ,' 't 1s formed m the mtaot boo.nts

Tho boxlin,'-f whwr urmd technwue has not been patented

‘-\- # L. .x\-,
¢ - s

;;'zs avaxlabla fr a .aml 'mtnoux lz."ense to any .merested party.

Reaearch m B w under way mm the Food Technology group

.,.of the Umversztv of thc Pluhppmes, College ot Agr1culture, at Los-

Baﬁos 'Ln ad()rt tbe bomnv water gm d tochhzqt.e to Pb.hppme con-

._. dithus aud to n Q,ke o 'oy'"nilk tbat is. hlghly acceptable to the Phihp-‘:'.;.‘

';,'"-\fmanner _as carbonatcd oeverne eS8, v‘lo,beheve mat;it c,a.n oe mar

l

f‘-ovketed at'the Vsamel nru. as carbonal:o.l boverages- Fvery bottle



http:1-oeten-.ol

plant-m Los 13'\3"10»,“4?1 ;1i*, ir

Trac.)r II ec l’lblbiﬂ oL de\mlopmg boﬂmg wat\.r grmd tech-‘

mque suuable fvr ihu vxllage wvel 'I‘he rroal is to cevelou a pro—.

cess that';.,willim'oduoe “ive"p'*llons of good quall’cy mllk per hour

ﬁbl’ng‘jmﬁnua' owe- only, : and w1tn ‘rhﬁ capl’cal cost for equ1pmeni
not to oxc»ed fu'ry doilurs (U S $50 '.)0) Tl*e ObJG t:vo here is ‘
to produce ) mu. 10Ld11y 'wch dpv a.!ld sell 1t loose‘ wi Jmut steri-
hzatwn .md v.uﬂlout Svigen a’clon. 1 ’1~1s product .shnuld have a |

| shelf 11f0 of about 8 nours befor. spouage. x In rough cest caletia
I&tmns WC estl ;1,-..’5, tr aL ruv.s a process 'v'ould 2 able to s;zll milk
.at a .alightly lem;. ’clﬁn two c\,nts (U ) nev s;rvmg, ar:d .nake a net
; proflt that 13 d’)/o hlghe" hdn tnc miulmum Phil p ne da115 wade
of oxx pyso" pe\‘r ddj on | ylos vomm}e‘ c;{" 10 gallo*'* dally At
i:‘-rre.s-ant uher;e 1:3 nolx,mw 1o w-éc-é ag lhd‘t mc,etc- th@ae .qoals but we'

f‘jare workmi, towawis" tiWs enc..

‘I would 'Jﬁm. to scn a:;'ma.hy homu mmdmg nmnhmes as pos-' .
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‘Lle 8 chows the - ‘ocedure for m“king a stemhzed soymﬂk

m bottles and & lwose mxlh tu be J.Lspun ed; ;rom a contamer. . Thl., .
'.;procedure will 81V-.. a m111' mt’ agprm.#n...tdy the same protem con-{j
j'.'."cenf; as cows mi].f anal a fat coN ent a.bout one tlurrl tbat oI cows m111c.'
’l‘he exaut hual co.u,,r)sfcum will dcpfmd upon *he fa t ahd‘prﬁtein conw
t =nt of th;z séjbemzb that ave used, and cn coriain processing varla-

'/vbles. ihe alclum wenient ie much lovrer than cows milk but it can
_;'.be mcreased to any dosired 1c.v~=1 by foriification with ealcium salts,
55_ Tne e ;t coment ern be raised by adding a bland oil and homo jenizing,
The Protein efficiehey vatio of this soymilk is in the range 22 to

,‘2._,4 -adjuéted to a casein standard with & 7ZR of 2, 5,

Table 9 gives a "ball park" cost estimate for the ingredients

| of al f1u1d oz, s@rviug @ woymilk, Cther cost factors such as laber,

| fuei,v overhea;i:selling e:s:;)el:lse:s will have io be added, The in.port-
e.nt thing is that for less than one coui ingredient cost, a substantial
contribution cen be made to the daily prctein intake by means of a

highly accep‘table refresuing beverage,

Table 10 chows the percent of waily protein intake subplied to
,vgrious age groups b~ oﬁe geven fluid 4 serving of soymilk, Two

sfafxdards of feferénce are listed, One ls the FAO-WHO recom; |
‘mended daily'pz‘otein intake, ‘me othor is e}'zc’WI-I{)«Interim S'taiu-' “ :

AU-?

dard for the Westers Pacific which is about 0% nwor then t‘ve ba

.WHO ivorlfd‘ standardh.  Using exther scade it can be' seon that one’;

14



mended dmlj protem mta‘cc, ‘

The mJ.lk that is rmue bv thg 1 ﬂing watcr grmd 1s bland .n

ﬁavor, and acceptablc ’co mo.st people It can be formul'xted in

many dlfferent Ways m order +o comp]y w:‘rh regional taste pr “-fe-

rences, tradltzoxm, or wuq spc,czal nufr:tlonal needs. Thh soy-

)

‘rmh: can be fla.vored wu;h chocolate',,,cocqnut, : ra_spbqrry, caramel,

aud most other ﬂavors. g I't' can be forti"i *ri Wi’éh éxtra fat 'or with

mmerals and v1tamms. ' ’i‘he sugar con tr'nt uan be changed to suit

the tastf-‘ of any group. : It can be usad «uccessfully to,'to'n‘e the -

high fat m111' of water buffaio B ordcr to rc.duce iho fb.t contunt to

that of cows mﬂk vm‘\out re.luc,mo' the protem content. ‘ It lendc'

0

ituelf to adaptatlon to ulmosmz y sxtuﬂtlon.

I bel:.eve that ther 2 i a gma’c poten‘clal for sopnﬂk in Iudla.
Now that the maJor o -flwor probler‘ has been solved all that )
is needed 19 to deve p 'x ﬂ'wor formulrtion thac ig hlghly accept- ~

able to the Inman pdate

In short -we boheve that the hoump water grind techmque is

an elegant examplc of how food tnr'hnolopy can uonvert a cheap rawj

n* aterial into a hlghly accentah]e tood nroduct chus br*ngmg 1m-

1

R



proved hutrition to the peoples of Southesn Asia at low cost. .

Table 6. :
PENTANE
PENTANAL
1 PENTEN -3-0L
HEXANAL.

3 f:isx;*;ﬁm

3 4 HEXADIETAL
xszXANoxc_Ac? > -
I;EPTANA.I.

2 HEéTANONE -
EEPTANOIC ACID -
OCTANAL
GCTANCL

3 OCTANOL,

3 OCTANONE

2 GCTANOKE

2 OCTENAL ..

1 OCTEN-3-0L
.2'.0_‘¢TE1;\T-; 1.0L
1,7 0CTADIEIE

16 .

. Volatiles Fouut in Co! “-Grind Soybe‘ans.}f‘f
‘2NONENAL .

_DECANE =

HEPTADECANE

VINYLETS YLKETONE

VINYL AMYLKETONE

FROFYLFURAN

PENTYLFURAN
BENZALDEF.YDE

N-PROF YLBENZENE
I'=I-3'3UT.YLBE'NZENE~. .
RENZATEIAZOLE

PIPHENYL ETHER
Gé;szA'NONALACTGNE

2 {RANS-4 CIS KEPTADIENAL

% TRANS-4 TRANS-HEPTADIENAL
2 TRANS-2 CIS-DECADIENAL
2 TRANS-4 'TRANS-DECADI;E}NAL |
2 TRANS-4 CIS-NONADIENAL - -
f, TRANS-4 T'RANS-‘NCNADIENAI;;_

5 HYDROXYMETEYLFURFURAL



ablé 7 Postulated Mechanism 'of Formation of Biti:yl Vinyl Ketoné -
et e e Soymiln ey e

. CHy-CHyCHz CH - CHo-CH® CH - CHCHI\CIiz)ngR

»c‘i};s-chzt-Cr:;*c;a:--. CH,-CH - CHz CH - cx—;ﬁ: ;(cg,z)] 'g,‘,OR

QOH

i 4
CHy-CH,-GHs CH -4CH,

CHz ~CHy-*CH - CHz CHy
(O)

’ -- - “4.":-:-. ‘:1‘

CH,-CH,CE- CE= CH,

|

O0E l

CH3-CH;-C -CH+ Clig
BTAYL VINYL KLTONE
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T‘txbleB. i',:r'oi'lihg <Water -Process for Soymilk

Q

," 1) Soak wno]e beans it water at ambient temperature 5- 10-.

houx's. , Dlecard ‘soak water,

':" 2) Preheat grmder, (vnth ooﬂmg vater)

3) Grmd cold bea"xs with boiling water.

t\'_.

ey 0 parts vater by woight plus 2 parts by weight
AP - - soeaked beang,

minimum slurry tempevature 80°C. at all times,

o

~4).‘ Filter, (Filter cale is usad for animal feed or human food, )

- . Bottled Soymilk I'resh Soymulk
b) T'ermulate (sugar, fat, £old at boiling »oint for
mmor nutyienty) 36 1o 60 minutes to

destroy autitrypsin

N 6)- Fili into 7 ou. bottles. seal Formulate (sugar, {lavoring)

v

\

7)! Sterilize . 12 mins at ! 250%F Refrl serate.

¥

. Shelf life:6 monthe . Shelf life : 1.5 days with

refrigeraticn, . 8 hours
v without refrigeration,



. Table 8. INGREDIENT COST OF SOYMILK

( estimated)

I-_]‘-o"Sc . $ .
1.9 kg‘Soybean's at 20 cents /',k{f 0. 200
0,65 kg Sugar at 22 cents [kg ' 0,143
. 0,3 ml Flavoring at $6.C0/kg 6. 002
Total Ingredient Cost $ 0,345

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

Ingredient cost per serving 0, 345 :=0,69 cenis .
o . 50

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



‘Table’10.: Crotein Supplied by Soymilk

“ 'Ifype,of Pers'on” | : WHO-"Western Pacific : FAO-WEO Recom.-
S “:Interim Ctandard for @ mended
: Daily Frotein Intake : Daily Frotein Intake

) + Standard : % of stan.: Standard : % of stan~
grams : dard sup- : grams : dard sup-

: plied by : plied by .
: 711 oz, : : 7 1l oz,
: soymilk : scymilk
‘Toddler (1to 3yoars) ;117 : 51 i 143 ; 42,
" 'Pre;.s_'ch'oo; {4‘.1:0 6yrs.) ¢ 14,8 :. 41 s 17,5 3 34
"St;hoo‘lgig'efi'r‘toSyrg:;') ©: 1847 33 24,9 ; 24
Schdolage (10 to'\lzry.rsf.') E 22,4 .: 27 : 31,0 ; 18
' Schoc’:@age (13 tg"lis yIs, )' 32.L : 18 : - 4101 ¢ 15
' Adult male | s 15 . 46 ;13
~Adult femele o + 35 : 17 : 39 . 15
Lact'a}ting“ female s 38.5° : 16 ;B4 p 11
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