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Over the past 35 years or so, workers in th* fteid of animal 

nutrition have shewn that the protein of the soybean, v*her proper];/ 

processed,  is  ap center.:c scarce of feed protein  Tor the efficient 

production of  \x.-estock rnd poultry. 

The p-.-ocein in soy fleurr  can also perf'/vns the  samt- function 

in the diet of hu?;.an hodngs  nr.a i<,  today,  che ïï.ost   economical  source 

of food-grade vegetable proteiri. 

Gey flour  i 5  uà e ci In a  variety of food products.    The most 

common  use;;   (1)   include: 

Fully Cooked  Flour_ 

Baby cereals, meat processing, bakery goods, animal milk 

replacer*, pharmaceuticals 



Medium-Cooked flour 

Meat processing,  hydrolyzed vegetable protein, bakery good», 

aniii'al -niIk  replacer*., baby cereals, beverages 

Lightly Cooked Flour 

BaVery mix, doughnut nix, beverages, hydrolyzed vegetable 

protein,  baby cereals 

Uncooked Flouï. 

Bleaching agent  in white bread 

Soybean flour, particularly the full-fat type, has bee-, receiving 

attention in research at  the Xonherr. Laboratory.    Chasis is being 

placed on full-far. flour because of the importance of both calories 

and protein  in feeding hungry peorìe around the world. 

This Paper vili review general  technological aspects of soy 

flours and will emphasize re.^arch  in format ion developed at the 

Sorthern Laboratcry under support fro, the Agency for International 

Development   (AID)  and in an earlier cooperative prograr. with UNICEF. 

TI,» ,rv'rrHin of  nourt; fron sovbeans   involves the Processing,     »he proouw-ion WJ   . «vu... *  •>   ** 

removal of hulls to produce a full-fat soy flour or removal of both 

hull and oil  fractions to produce a defatted  flour.    The quantitative 

yield of each flour from a bushel of soyl eans  is diagramed in 

Figure 1. 

Fig. 1 



Steps in the r.inufaetUTe of both fuli-fat and defatted soy 

flours by convention:! p.-ocesses are shown in Figure 2. 

Fig.   2 

Ctuas oí the pri.-ci.cv3.on o2 fall-fat soy flour by cxtrusion- 

ccokin::  (2,:;)  -.¡s.3 undertaken in 1?£>S at the Northern Laboratory 

ivi coopération WICH Ali.1       «-xin-ders, .we being used industrially 

to produce r.nxy  food-,  such as snack-type ceroal  foods,  but  extrusion 

for heat-processing of soybeans to produce a  flour was nftw to oilseed 

processors. 

Conventional toasting  in atmospheric-pressure stock cookers or 

jacketed conveyers takes freni 30 to 45 minutes.     In contrast,  the 

f.;ame effect can  oc accomplished ir. a natter of seconds or minutes 

by extrusion-cocki::^ the ;rcal.3 under pressure at hirçh temperatures. 

:^ur experimental  extruder »mi*, is photographed in Figure 3 and a 

rl'i.   ó 

flow .sheet of "Ms process if. givnn in Figure 4, 

Fi«.  4 'T 

A seccid phase of our research program was to develop a simple 

hand process 14) for nuking full-fat soy flour in overseas villages 

Since skilled labor, electric power,  and st~am are nonexistent m 
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those remote areas, we had to devise equipment that could be hand 

operated and a process vhat  could be easily learned uy unskilled 

laborers ~-br: y:t '.uch •   proo^:, Must MOCV rigid  specifications 

with respect ic rntrit-onai quality,  sanitation,  flavor acceptability, 

(.né stability. 

re S represents a flow sheet of the process that was developed. Figur. 

n<>. i 

The» experimental flours were tested in many basic food formulas and 

food cc»iV.:ia::ion.-   ir. cooperatirr by t;ie Kurnaï. Nutrition Research 

Division, ARU,  UGOA,  at Beltsviiie, Maryland,    Types of foods prepared 

included soy beverages tor young  Mldren,  yeast breads, main dishes, 

cereal  produces,  and baked desserts.    Objectives  in these preparations 

w¿re to use the optjmurc amount  of s-.-y flour to gain a nutritious 

product and to provide- p-.il a table food resembling those indigenous 

to various developing tot.-1, tries. 

Equipant  fer thf village Process is  exceedingly  simple.    The 

total assembly   is «started  to cost un^v $250.    With this equipment 

Six raen can produce  300 pounds of soy flour in an 5-hour day.    These 

30C pounas will  supply half the t'aily requirement of protein for 

t.ore than sixteen hundred adults. 

Comnosition of fípurs.    Typical  or average analyses  (1) of full- 

fat and uefattei soy tlours ave shown in Table 1. 



table 1.--Composition of Soy Flours 

Cons H turnt !)efatt*d, \ l^\kï?ihu.ï 

Protc?A (H X (>,?$) 50.5 

Fût 1.5 

Fiber x  •» 

Ash  (minerals) 5.8 

Carbohydrate?  (total) 34.2 

41.0 

?0.S 

2.8 

Moisture content  gfncr«.Uy varies betwocr .>• to as ruch as  10*1 

depending on atmospheric conditions.    Ihe flours contai approximately 

0.2% calcium an.i O.fVi   ;)hosphori --.    Value:   for r.he^ nutritionally 

e-^tial  e)ti.:rr.t? ar«.- a>, /-:raMy hxgho>   ti.an thec  fou,,ì  ir went 

cero*?s coniDOh.v u;ed  tu- »v.-^r-  rood,   such  «•:, corn,  .^at,   wo. rice, 

üodiinr.,   potas?  üW,  ma.-ne- -.u-i,  ar>U tnc   U'scc ninernl«   íiv.,n,   copier, 

cobalt,   ZîïK    etc.}   are ^o arcs,,-,   '>• rhe  soy   flours   In vyi:o;i;. 

bin appreciate 5ww.;s.     rn co^p^'ism wiüi er. :».•"<  -r^";.   *oy 

fiwuïi are r. la:.f;.   gco-J tourec-  -•.   - Com; A ox vt.i>.    0.! •     -^^w» 

soybeans contai.* r. rich J?--:l of  ti-.•.an-,ine   (v.;.t¿.uln i^.i .    F.ve.: i-.^i.;:n 

this  amour, i i;-,  reduce, by  fíO<»i.   r,,n¡ •>  of hc.«c ^rci-e^inr.  .,.-  .-vol 

•   •       •     .-    . ,-,,,  t-ir.--    ••-r--tf>-- rhav  ' . .-•si cercai •• •    Otbcr 

water-:-.f;lwblc vi^rcins  *onta¿ncfi in v *I/íJV;; ?,moui;fc:.  -T> ci.rie rib or ir. vin, 

«.   ••        -  r, -   .    --.,•• i - a--H     "^'i ni-v^''.       inositol  an-i pyridoxin?, pant o tue:» ,,.„ (ui-M    UJí- a-.-.u,       -íJ- 

choline  axe pr.se-t  as coewvnts of the  le.-i.thir. fnvi.Jon   (F».    Other 

fat-soluble yK^ins or provitamins  are also prient,  such as carotene 

.iuu tocopherols 



Thoro  is 8-.:pro/.imAt'dy  ^0% cartohyUrati» present,  but comparatively 

little is  Vac«»  i'!.-«t«t  Ur- condor ition or  its us* -'¿s  î   sot>r-:e ot energy 

in the body.    A  i.-ttr.t >.^v <  *.>/he.• SUT-vi -  (M   shows flint defatte.î 

soy f'.our«. a":i-i,f ^v-•>   ;^-- ?U'".o«s   1 ./•'- iV.ni.nosf,   nu S.^  stachyose 

'ihcst  sur ors com r-iLo-f   LO  T.V:  r.'.:i\it-û  fi-ivcr ..-hen  soyb<;;>.;  i'Jours 

HTV heated in 11;'".- pr^i:.-tx<*   of îWCO í-^ro. 

ieri oiU'i-f.'.'-' va!'.« oi   ooy  flours aro .uoh ind comparo favorably 

(Kgn.o 6)  v;i.t.'i value.» i.¿;- ail - -purpose wheat fi. GUVS ¿me! corn flour, 

n¿.   í» 

lull f£.t soy flour-, exceed  che vaines for defatted flours due to the 

Mph rnlox'- «Mw.   io;  the  oil  componenI, 

HeU Trftifmcr.-c ^TVì Nu1 vUioim V-\^}'-.     Although  soy protein has 

a hi^h  .-.rnt.ent  o." t-•;••. r t :'. a *  anír.o acief'i,  raw soybeans contain trypsin 

?!,Mbitovi w)  other aat\.;row^  facto:'  -"hat ro<vi*e cooking  to nrnke 

'he  oe^n «edjhio uM \ci.'  •.,>•* rrcious  1er Lur^ns   (7).     !c a.J.ïiriou, 

cookim;   ;]i,pr- ;or  the    oy ovoro,:;   ¿'; —-' '   ^>'S •     lr  ^V'^'Ves  Míwor, 

provides t'ooô  <;hel ^ -1 i. f ••* 4   .íT¡H  cor tro IS c*. rí ¿un other  .' •uf.ctionaj. 

pivr>ertier. ?.u h r»f  • .:. :-v ."bsoercie-:  'irvi 'Uíp^rviMlity. 

a? corlv AS   Hl'/, osV -,,e  ;».;¡:i í^r.-^c   (^}   :.:howeti  that   •'.-•sting 

soybcîiiv.".   ii;,p.-f.-v..Hl  their  r.\¿ï\*ï\?. ^uaHty.    Nuv.oivi'.i   other  investigators 

îinec mon ¡-.ove  iiuprc .M-r. neth^-Js  t'oo beat-trentine;  soybeans.    When 

pïorerly hoateri .  :,o/ proTein hai excclu'ir»   nutrì ' oior.al   valu*» with 

viio  lir;;iUr<t ajai.ïc ,:.ci-.î b'¡in¿ methionine.    But,  her ting must he 

•itopped  SìHVI of .ic-ver'.'.'  off-ct:; upo«;   îulritiv* valu«   and rfisrrrsibility. 

uV6n thoio.:   '•   j..   \<r\)  r-¿t<r-.iooer" rh ••••., boti cvoxhoi^o--! aoà underrated 

>y protc:i,i  ice rv  inferior nutritive ^ian  (V),  comparât ively   iit;.le 



is Known 01: the funestai nature of t:,e ehm« bought «bout a, 

a result öf th-? bating procßis . 

Tests ir, ceiuucn ,se t,ci,y io: assuring th, proper dcgtvc of 

he», treats in toastv* •- ¡-te:,, d^evd^^v iUex <W*) 

or nitrogen  nubility index   «>?>ij .  ««^   ^«c ^-.ivUy. 

The  ,ata  (P   i".'- TnMc  :  <ho*- f^t   tn«  ^   test  ran b-  nn estive 

guide ii, achicvinp a  ryU relative i.rotein efficiency.    Poth PDÏ and 

urea,« activity are -cou ind.c,,;  tor judgin* t,c d^ree of undercook^* 

hut arc  less  reliable  for t^tii.v: th*  -vercooKxng oí'  flours. 

Tabic 2.--Relative \utmionai  Valuer, of CoiraueTCIal 

Type? of Defatted Soy Flour* 

Tvpc 

NegiiftiMe hen. 

Light he-¿t 

Moderate beni. 

Toasteri 

Protein Relative 
Dispersila lity Protein      ^ 
li id ex l!ffjciency_ 

90-95 40-50 

70-fto 50-60 

35-45 75-',0 

3- 2ü ß.r,-% 

Dried  ski Lì m Ik cquslr,  1MV 

Urease- activity i.. ? vade.;/ usen criterion for indicating the 

destruction of r-ntiMological  factors.    A defattrd scy flour showing 

an increase in pH over 0.3 woul-.l be  suspected of receiving  insufficient 

heaíU¿ for f.ood nutriticr.    A predio, with at;   Increase of O.r; cr 

less slìoulù t.-r ¿aspect?d oi he:r-£ ovi-ihaau^.   (0 > . 

IuJv.e-'i}   the uiv-we  t<,.st  and NSI   wet  useful ;-s-   procedures 

for guidi;.,; the cofkinn studio  xn our r^veioprno^ of (.he Vill^e 



PTì.'H+.Z.    i-:r.Tiy -f-Jiiic;.  ..h OK-, i tl-,.%i   i:,?..is.!  m;.; ?<.ir e CûV.I<>V.Z  of th* 

v>t!ifi hvrr.z  '•::.•,  •:  I¡'..:•>>';.•   •• ' >,.u f : .,•.."•'   f.'ftc-.  •:••;;  ure.iSf.  i> •:••' 'c i v.'iti,-\ 

:H'í.ii¿g  coo!a.;:>'.     ly.au--   ^(•'•'•tZ '->\,   r\ivj>v   ;ea;.,M<," rie ' .s v • ; 1i>  cor.tercs 

-jf ?•? ó»«- ,-vi cn.h:  the-f  ..-;  ;•, .U-*  u, f.   c-ar;j..:   r,-.;l .;J;t " -<v. oí   ..xc.;\r*v. 

. jf|»!•-..<   /  <':-•••.:<.;  tht- NSf  'ipd urease activity   if pre^a-ikci.1. whols 

rig 

\-;-!-o*ns wíion  rr¡r.^rsior.-c-onkeJ Mr v?1
:ot¡> pcTü-.ri*.    Of the several 

rooK'r.f. r.nhciL   .'rioù,  v.'ii?-'   „•;;.?«   ion  livori tue- 'est  for  rapid, 

Si.npî"1  cor" ;\. .j J: ,;   vi-U;.^   ;•  nul: i •'i.\,o  pro*. ... ¡ , 

•'iirrfiir.'y -*e ,rr-   <;•.•.<•-,t .t o£in¿ -   n?, -lyc-blnri; n?  tr«>t   (i0)   for 

svn3ü-ning  -v.-«-.:;.-.i .   I-.V-.TJC  '•/..••. ^¡í/T.Oi  •' = :•.•.   ^'Y/} .    ::-   £'c-i   th.r* 

••;-!.¿ te*.>, C..V   e;. ;,,„;-   L..:-.   j.«c;í-e oí  hevr   r¿-e,i..r.oni. rr-vc "iccurmeiy 

•!H'  '- ' :   ríc d/':  -^y í.-''-'-.^r:-.-ií-2 wht.i;--' -   'he   ;ov .   ^cin  i:; overcooked 

<.•/ 'ir.iisr;.. >•.>?; e«.1.       r-!.-:-^  .:• <.:(>:•••:• ".re ;     ;l .t:;i,u:". Lì •.:.'". v.i,uc^ vi'»,   rh-.çe 

i'wT t)tn-;   'esí:; c ">"v:-;i • w*.jd  .ir  — ,-.*t¡»íi.i:; the d^r.-v   n   r.ovbe.v. 

üteaming  tii:.r* v,»s!.  r.c  :>L>::V :    , ;-ro  *,l»e ci   -rr -rìsi.«  either tern-.irste 

furias.;   ¿vtivitv,   trvr¡:>ii.  ír-H': i.<.wr)  w  ir:»-;1, a  : ' iit^'i o¿   .onst.v.it 

iev,-,i   (N:,j .   «v-iicr. ¿.o*-:   -vor  .-, .-..'•;• .•?  -/v; ove i••. :>o?. ;J rar.ve  ü.   reschei. 

A -•-•'it j/:n^i  f,t:.J;«:•;.  a»-c cor:tcTi\'l,ít2ü tu -i^rel *".£  these   che:, ical 

re&uits wivh bic'e^Uai  fmding t<:->i.- . 



table 3.--Comparison oí: Exornothymol blu*: Absorption with Other Test.- 

Nr>r;v.M 1/ ì'SPJ tor E- Aluntin^ rh<* Stpan. He.,* Trenti >-.<x  ff 

Steaming 
Period, 
Mr  

Mi 

Ai 
• BTr. 

Kick'""-. 
NSI/' 
% 

Ute as r- 
Activity, 

Trypsin 
l"ií-lb it or 
Destroyed.   » 

0 ¿  . JÖ OS 2.30 0 Underet oi 

o..; ">.68 16 0,10 100 
/S 

1.0 3.98 10 0.03 100 i 

1.? 4.?ë 7.0 0 
1 
1 

¿.0 4.40 6 0 

2.5 4.58 6 0 i 

3.0 4.02 ó 0 
i 
i 

5.S 4,78 5 0 1 

4.0 4.80 5.0 0 
1 

t.S 4.84 S.O 0 
1 

5.0 ••5.88 5.0 0 Overrc :.'.« 

ET H * HrcnOT; ymoî blue. 

NSI « nitro..»T. solubility index. 
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Undei: con<i it ions of h^at  nr.â moisture,  the rise epsi'or arano 

kroiîp of iyziue ir, par-in:; enn ur.;etv, v-actù>r;* wjrh  ro-icciuq  sizars 

ani', r.trer coo r>r,;;nd:, that   »uwc-r  t.\-  ri-vu'crio,;!   àvrûl.-.K li* v  ~r tLe 

lysir.e. ;ivai1aK.>  1---1 r o     M' 

nade ',-   th: ¿xtr 'wce¿.> 

t'a;   y cc^Koì tuli   fat   sov rlour" 

..-.-*.   >ro<-\  • . i.  \o ';. j*   *-'? tr tal 

t'iot'*:Ji.     For   .he  »ii.it*-"   /',^'..e\.i   flc>u^i • V, ir-  'Hnj;'   v.^r. ^.r> te 

(•.;> r  ese r»-.£, .. $•••••.• a \:-_.r.   nvai Jnio Ï: tv of t> votai   lysine, 

which W.^'ì  ùqu.tl   ... n'rout     .1"   *  rare  r.e.^t  tre***tr,or,". 

Ili £o:-.ii«'.rr^:]   ;roct-¿nv„.,   he,.<?   f --atre» v  uf  ^cyl cans generally 

reduces coreen-r.iti-.>r.^ of -.ucr.   vàt.i.-.ir^ as  t)>; aniñe,  darin, and 

n • oí levi?)  te 'ww levrr-ì ^.•jnr.j ;•'  t!i.'ì,<-»  v ; troni .is heforr an.! 

after o:r.¿-.>T cocon»;  i:,  -he fu:;   .at  soy  Hour  pr^erss are 

cornarci,   fer t\-v sarp;.;-   :n  :=Mt   1       fiata dw-nsir..: ;  thit 

neat   fir ietmer.  in tue --xn-uler  process (i<--. ici"-".-   I^tle of the orifird 

-r.;-:!   iù-.*\nr'  ri" extruded  fail   ''r>'   soy  f J ours 

í-ne,   '-id  m »1 inerii  i'/:i;,î, with  tr.fant« w.< 

Víi'íin vor.iönt.    !;c 

by rat  M-.ii te .Itiv    t 

to  IT r.o.'.c'.i* cC a^,  3.::cwef', *h«?t   t«-e -r'.lt.ct ha-  go.,'l nutrí ¡ tonn1 

vitality. 

Tabi* ¿.-.vitiffiiT! Analysis of L*u-jaed Fu! I-Far. Soy Flours 

^oybcar Fr-ictioiiî 

Origini! íiakes 

Hxtrude(? full-i at  f.lours 

Test A 

Test H 

Thiamin, 
}%/f.  

10 

S 

Rttorlavin, 

H/iL.  

2.9 

3.1 

2.9 

Niacin, 

nls  

SO 

63 

47 



Results  (?) of both pro'. Mr. efiicienc" ratio  <Jft\\- ar.í r.et 

protein utili MUC   ?N
1,

Ü!  .-^•tÄii:-vi  .-n r?u   :*eôi.u5   ¿Vi've- J?   ir.dtcat? 

that  th-,   ;?',ipks  -a   r -sir   *  :•-»'.*  ;;rH-u  »•íDIO;. i •: 9 '   ••••'.-i: .TV   UL 

words thc^r»  ;T---->:TîV   -  .'::^>fvi,   o ;: erir;C;",3 ' .   f?\f.-i:>   : rcrii^tr,  ^m 

Abu1 it    t'.t      S.-'m.     *7j  "•*• .:OU,r:CTv.l-t: ¿reí'  iJiU- Lai 

and  .'--fai re<.:   soy   tie .;rt: 

Table ¿.Biological Value:-* of fcxtmW Full-rat Soy i"lours by Rat 

Bitassn/ 

Sample Lot 
Designation 

Proteir. tft'iciei.cv 
Ratio (PL P.)   ' Weeks, 
10% pTQtein l-«J'"pJ  

Mo i. ri s on 

2.">* 

2.29 

Casein control 

Fry skim n*ilk 
control 

2.44 

3.09 

3.00 

N>*  r'ro_ij---in Utilization  (.NV'U) 
Maintenance'        TW Protein 
Level        __ Lc^el __  

PUti4 TK0'J Plact 

62 

62 

ÜÜ?.. 

64 

74 

57 

57 

1 NPU by carcass analysis at  the prottin levrl  required for loth 

winten;.rce .'nd it protein lb,el  in the diet íVi  fnaneiy,  10 g protein/ 

IDO  ¡j  d.Ut,. 

* n. Gyorgy,  Philadelphia Generai  Hospital,   Philadelphia, Pa. 

3 A.  B. Morrison, Vitalins 3nd Nutrii ion L>W*IP.\ National wealth and 

Welfare,  Uod a,-.J  Drup Liberator. «*.., !'<ttâw*f  Cancer». 

4 b.  Piatt,  Saturi  Institute  tor Medical   ^«•irc;.. London.  ^noUul. 

* Central  Institute for Nutrition *nd Food Kcsearch, Utrecht. The 

Netherlands. 



Contro.led l'codmí tesis vd i.': 1>\*>íUí  chírfcs  l"2)  J-.-mon-T.rstc 

that both ecfore; .-.i  -:^- -xtr^i. .1 r-oy flours probtet! í>OO i giovi) 

. 4 

and feed cc:iVcr.c,i:.';•  tifi   ieru>. . 

r.-bic  6 ">i>t:-  ..e.-ìh:    ;^ìTI> an--»  feed convergen cf  ?4C •~hjcks 

feci to   -  wccL  in .•  _0"iyler.iJ "attft/y tria;.    One   ,rnup was  û-.-ï a 

.i^i.ulieü  tea-; ted s.   : can :xa  plus   soy!-"an oli   .'contro» J •    Another 

ios  fed .1   -" ..r.ov.Jíii  torreó-  fu'] -"at  y:y '"V-vr,  v. •,..".   i third  ex-;vuded 

soybean rr-û";.     \.LÙ<ij,c.;. oc   iet;.i<v:i ,*   tu  *.'•«   'he'.:-  "ot  o;<v   in;.¿v.ved 

the-  fee J in;.' vali..   ,n *H  v^.i;-.,,   -jut   -.¡•O ••v-^hr   >he remits • I ¡.b 

the contmerci iL  fKur to essenrially the 3¿r.e  level   *r> '!.'; other  two. 

iVule 6.--Weight (:atw nnd  Feed Conversi JïIS of Cr'-^.s  Fed Diluted Diets 

Containing boyb^un Prot«ins I'roce^sed différent3y 

Sovbeap Sourc' 

Averti"  2  .'ee*. o?»ii:,  ;', 
i2-4  '''ee^)_  

ïïentHfiiA •• Mother; i re 

Feed/(>in C¿ 4 Weck;.)     

»ne;-taf ion • Met h ion "u> e 

Control d"HUíled 
sovb'-an "i i mea i 
•s- r.oybean olí 

Comw-cial   full-fat 
ioy t.lour 

i'Xtrudc^  fnll-fr.t 
soy product 

¿62 

244 

27S' 

312 

306 

315 

2.43 

2.60 

2.45 

2.1S 

2.22 

2.19 

1  Diluted <'^z cïlci!t--itti.i  tu contfin 12.7* pi^teir.,  -.1'.''   nethioiiine,  0.195% 

cystine,   O/.-   ly.jne,  mJ   l,«V-l   Vcai oí ::eta!--.-iií.ir-Jc  enrr.jy/'b. 

"  Setter   t¡'.3ii value ..bt.iineU with  'C'^tx'-'.al   r«Ul-iat ileur hut  not better 

th.iR control :~c*\ a;- a '.*./•» ^cv^L c~  »i-nifi; ance 
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in i'J^-l,  rxpcr.5;i:cüt,'':   iuit-f.it   fjvu*:' pro^uct,' by the  ?xtruí,.tí 

process were   »':..*•   Ce th>* iniv-n-;-: r-/ of Tr.iwm ¡-~ UMCÍT wnert   t.hey 

wero cvAiUirv'i  m 

vitariii.'-  w.«re  ^¿.¡tieJ 

i • :.••••:.i-,  ^utsr 

*• ¡ -Jlar.i-.-: w?3   ?'s<J 

for 6 ,*,vii: r¡í •-    crñld-r: t'"!•   í¡ rr:o; >.')•;•   i't    i»;c       '. i-'> T.\:'C* i 

fri"-:, jiìlr-;'   ori*.;^ wc •- -   •¡••..eludei   iv   ¡.he: r ;.:;cts.    ibfwth curves  for 

several   nf.  ibt> ooyr  a:vi prlv ; .'.rticipa* - n«  (Fi^ar* 8)   shui«   that 

t-ig. 

soy ílüur suppoite«.' excellent growth ¡ini deveU<:>r.cnt and that these 

gains were iw.paraMe to tbose ob:>erv"i'   in babies feu cow's irü1:. 

Flavor ; valu.it lor  aihl Ox¿íbV. ive StsliH^y.    In cori'mct ie*   with 

our e.\tru:;.'oii  ^tr^Ks,   f-ill-^ìt.    oy  flou-     ::t:r.-'i f^ih'atfv  b--   t  f:-iSte 

pÄAc. to n-vocss  i"l.'.v-T ^h «r^vT': ist ic:,.     in r.hir- :-.*".ly.  rh,;   fi,urs 

wert"  tested   ^   • »  uev^i^e ior wMch   ;he   tiom   VJ- fl'.'ui.cj   ; :; a  1-8 

flour:wit-r r-ri-.-.     '-••-••¿•;n>,  >;a? ti;e:! on ¿i   ¡O-^oi-r   va^   with  V: 

-'nd i rat i i¿,r'   - blandí ;-'•"•".•."uev.    'ihc   >an< 1   r^ortco  cr/it  tau  -—'on,, 

bitter b^oiy  fj:.\v.r o; aiact^r- vi; ic  of   ;oybt;i;v-  na;  re;.-i.i« .».H  l>" a 

mild nutty flavor, 

Ta'Je 7 givv:   '.he flavor -,tOi-c  tor flout-;, P«?-''^! uii-itir vaxioi. 

expor menta!   .on lit h >r><>. 
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Table 7.-.!ican Score« BaseJ '.-n  Flavor Ratings of Experimental 

Flours, Extruder Cook od 

Trec't.iiiont  
Rftteiitiuii'Tr 
r.in_  

¡UC, MoIstU'-'ê, 
% 

o.r. IS 

0.5 20 

1.0 2S 

1.25 13 

1.25 20 

2.0 15 

2.0 

2.0 

20 

30 

í-lavor Rating 
•*5?~-,x»—~~--~—^*-rrr' "ET ißSTr 

7.3 6.8 

lï.3 8.5 7.8 

S.2 7.7 6.3 

7.3 8. î. 7.0 

8.3 7.5 6.7 

7.8" 7.2 8.2 

8.5 8,0 8.0 

a.2 b.O 7.8 

i Values have Vi%  limits sùven by * ü.05. 

Tftipci-Äture was A ¿ioni t icant factor ¿r> develop n^ food flavor 

and it.s effect depoiveo un ii.<« retentir:* iir.fi -noi sture cor;, vi nation. 

At the sherte-t ; im", tl.t: ci feet ci ter^araturr i.-* s greater O.an íU 

the :«>n^«ì:,t . 

TV pif:Vi.T.i !
OP o:" o;"r-r • «vors  c<nct odors xhich repulí-, from fat 

deteriorai,; i¡.  ful'-^t s- /  f'c-ors  is '>£ critical  ic portane e in 

con-tener t-.c< er tance ..1' The-«  products.     >» our studio*  v'00<*  stability 

of «Atnsior.--cooked fi»ll-i;«.t   soy flours dm-er.ded on two basic factors: 



U3  deactivation  ^ lipc>.v¿'e¡; ¡se  I ,C.   l.ivl.3^  (1 ir»vxt iv P    aa .1 

'prêtre Ttnifei ;.   hi "he  iiMr.t-s', ,inu   ibi ¡a'oce^.     _ntrol  of vuij-ibles 

during   hc-rií   t"i';if-;r.i.   iji  i.i.;.-   .xTiiwc-I 

'^cud:,:.   ';i   L;rK,x-.----:"c-:.  "i.    ' tr,   Í 1 •'i   r-ho' t J  t .iar   iirid:,  Lv; 

cv.ickeu,   debute;,  v: t.J -  vc-v' .<*r.*   •••c-r«--   ?.\r-:M/ o-adj. ."-à ;«.íi.or »h.» 

;;i-ui'.-on. "^  ..n.t  rh.'\:  vigilili 

20*.    "híüs*   .tiu!i.p^  dc-!i'.ns tra;.C'.'   t; Tt ,'- 

treatment va?.   eíí?  tive i:,  ir.nei ! vit ID«; 

^   full-í:«,   -•:.•/  fl^ui   íi'«r-  of  rarr;;l od.v.   -.i...i   í'I.TV.--       br>   !i*a> 

to 2 3 ¿ °   T.,   sT-c&nir.R,  or  i..-» h    d^'t i-.'*ced  lit»<->v.en.\sc  '.<-•  ir   <* 

i'lours  that ¡w.j. low  value,;   :u  pero;'c-',   COTO Mí«?, 'el  .'UTO,   and  i ree 

fat'..;   acji!   (FwMtí vi.     're«e flour-  had i^od   ruvnr^ atter ¿ yr^rs* 

'ig.   í* 

storagíí.    «.»as  liquid Chromatograph -.tudies-   frisare  10) al>n givn 

i r, Fig.  1* 

evidence that rp? ra^¡ «il î o nation of  vjiatílís li fül-'f^  fi our* 

was cäTAi-/zrd tv an -¿uy!r;¿*   -vr 'n  -,;,  cfao¿.aLC'ir¡v^,   rvynv 

dtù2tx»&î,yi  ça^le TJ r-hc..*. d a   '•->••; profile   {¿-¡r-.ArabK- to  o-tre ! 

»»pie P)   in comparison wich nvüdeacciv.ri•'.•.!   s»«ples  '"' %'id C-     '* 

iO-iacjsi^r tasti  parol *<*s Abi«.-   to detec*   si?.ai.fit-in* H-VVCT and 

odor differences b«twcen oxidize! ¿nJ nciunidized   MaupJis. 
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StaMlHv of í".:»': -îM.   
cl'ur:  was also m.h.:nce.J hy operating  the 

extruder at   .:--tir.,u¡-.  ».•.••.'•:!*•• <>f  ...<M <:<v;-.on rime,  temperature, ai>,-;   misture. 

This presort,:  nnuu.u  un >xxidví,ts, which can bearne  in-i'fective 

through  e\ce-,.;ivr? i.e..»   t  • a^."^*• * 

The   rt.Mii::•••::.• o..;,,^t  of   natural ar.tioxidai t ? present   in full- 

tat   iov   ~l,v.v^ v.-:i;.   >,^i.s:.rat.ed '-.y r. ^r^ test, evaluation in which 

an e/truded  ful :•   fat  *.•;•  Hou    a,..'  r. home dei^tcd  soy Hon- with 

added  fat   isomerìa t-il)  vere  stored  ior 56 days  at   120*  F.    Apparently, 

rbcTP  is .M>. iniLgoru^ antioxidant. factor if. ^ill-fat flour t.hnt   is 

removed o-wn   "cfatfing  .u>ybe<iì.. . 

The data in 'at le S fer the accelerated  ten  demonstrate that 

full-fat   fiorir rained goo«.'-   st^uiiity,  whereas  tho defatted flour 

-,1-s  •»••'',e'I *ac ijfLin.- bi^Klv- rancid a;;  indicated by both peroxide 

value ai-d flavor ter-u. 

Table 3.--Accel«.vit«d Storage fest for Soy Flours 

i»0^_Fl t.lT£_  

Peroxide Value, meq/Vg, 1-0** F, 

St ora at      ,   , .. - 

Commerci.:il defatted  phi? 
add^d  i.oyboc":  oli 
(2? ye.   i at) 

Fix tra» »ed ltd I  Cr.t 
1^2", fe tì 

2.5 

1.6 

J.6 

1.6 

ìor 

2.9' 

* Flavor rat im*. «3.7; maximum llandness * 10.0. 

2 Flavor rating  - 7.2; maximum bUndness * 10.0. 
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SUGARY 

tull-fat amî de^ttcd w flou-- ^.present  :'< ^-« "^ v'^i-c 

forms of  50V  ::rotf¡ii tha;   „ai. be  ,/i-;-.iuc«<: by  ".i^if   .'M^pli cater 

And  low-cost  avcf-'f.     «.'¡•••ooer.î'iivt 

has dfcveiop^'- ^.i»,   •ii.v-:--'^, *• r-'•«.-.r, T ^ 

ihese inerme an -..-t/iu-.v.)'« pxoccs'.  ; 

r.:-.t;arcr'-  eeiv.^t-.i ',^H '. 'irci Al ,: 

..;• .--ho^,   fru   :•'.'. ,-iH.'   soy   H^rs. 

:cr ,,-,;>   }.,  ¡ -Va,)    •, ¡":i:;:it ¡es  r¿ml 

a  sinplc hard  procer,  .or use  .in  J111-.V;C;V nf  ^cvek-p^;-   iv-vcuyn 

countries wher« 5kA?io«l  'r-v^or,  ruolino--,,  and 5*.' ar, pow*r are unavailable, 

VJhen prcperjy proceda,  sor  f Jours K*v, e c^U^nl ru: tifiaría!  value 

a«. dc-nu nMruCoü ir, bioic-iioal   /Voii:i;î  î;e>*'' Vvlth hi'* ans and   viali 

an ir.ïplr..    Sew rr heat treumen;  .luring prixes'inr -.-a;.' reduce the 

availabiiity o:* arr.ir.0 cci^s.   i*ya.:.-   •.:•> l-Mtiw  staM.: ity.   redver. 

vit'-"! iti contesi,  aine ó'veíof'  ->our  fl".ví>v cr'--* ^""tri 4'
-* :c-,   t*. t U-ì 

¿uvdnct,     Mr-.-v^na^  ii,;< .Uv;it;c-i ó?püe3 Ni rar:- rV-t- toastin? 

trectrier.t  is als?, ¿.-'portan:   v outran  ">  : .aM<: hiy -fit .'rcdm.i. 

Good flavor^  jn so-  fiour« :;i.¡ t;.;t> be achieve  to '.*W. t;-v ¿ccepïf.ble 

to the consular as i-.a-.isti 1 itnts in a wide rar.ge oí -^«.es^d food5. 
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Fig.   3      Rxtruder-cooker used  in the  pilot 
plant of *he "îorthem  Regional 
Research  Laboratory  to  process 
soyabeans. 
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