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SUMMARY 

With the steady lncreas« in th« number of people that the world* p 

agricultural land must feed, it becomes evident that we oust look to those 

agricultural crop» that produre essential nutrient.-, most efficiently for 

our survival.    Oil and protein,  two of the three major essential nutrients, 

can be produced with a high degree of efficiency via the oilseeds,    The 

oils Iron oilseeds have made rapidly increasing contribution« to our caloric 

requirements in this century.    We are now faced vlth the critical need to 

look to the oilseeds as a direct source of protein in the world's foods. 

"The potential of protein for humans from prêtent production of oil- 
(2) 

seeds equals the amount of protein now supplied by animal sources.»*   The 

estimated world production of oilseed proteins exceeded 30 billion kilogram 

to 1171.    Over half of this is produced as soybeans, chiefly in the Wilted 

States, Mainland China and »raail.    Cottonseed, peanuts and eoconuts repre- 

sented about 8.5 billion kilogram« of protein in 1971.   Most of thle protein 

was produced la developing countries where there Is a chronic shortage of 

food proteins,    presently very little of this issnediately available protein 

is being used directly as human food. 

Each of th© vegetable proteins has one or »ore Halting aalao acid« that 

restrict Ita utility 1« animai feeds and human foodt if it Is the sole source 



»1, on MM4. of vest,abu. proujMj  s_tiM3 f wUMnti;ii uith ^ ^ 

P.«!«.. -f «fa,* prot.iB ,„. Btic 
**J.     ini..    ,am(j approach can 

readily bt  «pplied to fTO,| «y.„M3. 

of the  oilseeds,     Technol ,»•(, •   v i 
l«ch.,ol.,gic, have been or are being developed fot the 

successful  Inaoti.atiop or elimination of   thr«  f,r.-.        » 
ot  tinte factors,    However,  aflatoxin 

d»i.renc.s My roprc.sl:ot nuiiU. 
u as P^ooie«s.    Some of these 

differences are In color    *iB,„. 
, etse ci coorti cat ion and functional pro- 

f.«*«. EMh „f thc.e can contrlbuee £avotaMy or ^^ to ^ 

c<m.un« ««pt•* of „rote¡ll foo,Js dtrlw) ftM the ^^ 

A .„b«„tui _unt oi ptoWM technolosy haj oirsa<iy ^ ^ 

nology has been applied prtaarilv to «oyboar,  rt.  - 
to «oyboanu. Thu« ther« are commercially 

successful process« fur producing defatt,d „n.  , -, 
ng aefatted ollaaed rluur«, protein concen- 

trates, protein Uolatrs, fibrous prorW* ,xd u» 
u procutts ,md beverages (auy ,ailk) . The 

opportunities in tho«« .rea, for r, A.,,,       .t. 
for pruduci, other th«. ttos. derived fro«, 

soybean» has had »uch too little «xperiwntid attenti    , 
t   i*<.*ntai attention and practically no 

conœercialization to date. 

For optima economics there must be M  initio . 
*n ln"i«i »«parati« of the oil 

ttm  the ollanad«. Dlroct MtructlQn wl 
«ft «exjn* hra been widely appUed 



to soybeans  tu «ever aa higii a proportinr of oil as posible.     rhc de- 

fatted soybean? ;ire   .hen u:;o..!  at-,  the   r««v K,it*ri.-U .or the nwufaccur* of 

the other types of prolur-f-.     vit1-,  thf  ->th<>r o«'^pt»--   f*   i .• r«•,.«!. 

to pre-press « subr.-lant-I-.-d portion of the ni«   iron» tin: oil^ed prior to 

hexane extraction.     Ber. at. s v a/, prutcin doraturati,*,   the  extract-d residuos 

from the othi*r oil send* have  reduced  function;!]   nropattles and ¿re less 

adaptable to conversion to tue  '.«.-eral fucd intowedta':ej.    An aquooua cen- 

trifugal procesr for the quantitativ,   ivc-very oil  and unrfenatured protein 

products IroBì oilseeds has been developed and applied successfully to fresh 

coconut* and to pennuts.    On the basi* oi. preliminary »'SLlnatw,  the protein 

product* fro», this process ,uf economically feasible and appear to have 

favorable function«)  proportion.    It U presently beli, ved that the aqueous 

centrifugal oil al Hing technique can b* applied to mogi  or Al  oilseeds. 

An advantage of th*; aqueous precising tv that ihin provides a eulfable 

malusa for the ehewlcai attack <m aflatoxiu. 

It Is anticipated -tat: the major food product areas «Hera oilseed pro- 

teina will make significant contribution»   i/re tho .e <*  meat-likt producto, 

beverages and protein fortified bíUed product»  (such a* bread).    lor each 

of the ne application* it will   b-   import unt io detti? nine which of ihr oil- 

seed products best  *ervct. the ned ac defined by «ivailabllity,  2<*.;t, ntttri- 

tion and consumer acceptance.    Because of the first two considérât imiti, 

availability and cost,  it would ;><jem that tue Joa^e rangt! strategy for the 

developing countries should b« to concentrate their efforts upon the oil- 

seeds they can best produce in th«ii ovn countri.-y 
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I!TTÄ)DÜCTION 

It 1» intonating to reflect on the trends in the «tiUiation ef 

product. derived fro. oil ««Is during this century.    At the turn of 

tU centery fati fron anitaal origin, especially lard, tallow ami 

Uttar, anjny«d a highly preferenti«! position as food fat» in those 

countries in the toœp«rete climates.    ftecaw»a th* vegetable oils were 

«vailesla in ine reatine quantities »t comparatively low prices, there 

*•• • etrong notivation to find « mm* for using the vegetaste oils 

•e alternste* for the preferred «alisal fate.   After the Invention of 

hydrogtnarion, a eher timing made entirely fron cottonseed ©il was i«- 

troduced In the United staUs i« mi,   At this point in tin« it it 

Ulli awing ana «sating to recall that there were strong offerte to 

introduci Ufielation rehiring that the hydrogenatéd vagótenle oil 

shortening he i «be led »imitation la«T». 

ÏU invention of «nrg«riuô dates back over one hundred years. 

tU USA lagged behind northern European countries in Margarine 

technology in the early years of* the century.   Products were made 

tUt contained animal fat« «high resulted ir ret net unaccoptaU« 

products tUt gave aargarine a poor con s wear image.    ïn the l»»»e 



the US manu£uctt<rers developed improved and highly acceptable margarines 

made exclusivîly from vegetable oiU.    They gradually overcome  the poor 

image that had been created by thp P irller products,  pitied in consutner 

acceptance and grew steadily in volume in spite of extensive legislativ« 

restriction». 

With the perceptive vision of hindsight» one can now see that the 

substitution oi vegetable oil» tor animal late was considerably more 

than sioply e means to provide Improved markets for the producers of 

vegetable oils. It is now apparent that it was a necessary trend in 

order to provide an adequate supply oí food fats. The present world 

production of butter and lard is just slightly in excess of 8 million 

metric tons while that of edible vegetable oils and palm oils exceeds 

(1) 
27 million nettle tons. 

Now the world ii> faced with the need to create protein food 

products that cf.n serve as alternates for the traditional protein 

foods dervied from animal agriculture.    The animal protein foods 

«mjoy a tremendous popularity,  but are very inefficient In their 

utilization of agricultural land,    „uiisequeutiy, their price is high 

and out oi th«? reach of large masses of low income populations,    As 

the amount of available agricultural land per capita decreases, the 

inefficiency of animal agriculture becomes a greater burden.    Once 

again, the oilseeds offer a prime source of alternative protein foods. 

The food industries of the world have beco working diligently, especially 



In the past decade, at thy creation of alternate proteiu food*. Ab 

before, their primary motivation is the disparity in price between 

the proteins from oilseed soiree.« «H those from animal sources. A 

substantial -aount of significant progresa has been made and It la 

the purpose of this document to review that progress. 

mms pBODöCTion OF OILSS;DS 

As was stated very auceintly in fhe World food Probi T. »the 

potential of protein for humans fro« present production of oilseeds 

equals the amount of protein now supplied by attisai sources.*1* 

The estimated world production of oilseed proteins in 1971 is shown 

in Table 1.   The production of over 30 billion kilogram* of oilseed 

proteins is equivalent to about 28 grans of protela per person per 

day for 3 billion people.   There are obvloua fallacies in this kind 

of projection, but it does provide a perspective within which to 

consider the tremendous potential of a presently produced and avail- 

able supply of low coat protein. 

The data in Table 2 BROW the trends in production of oil needs 

since 1960.    Soybeans are outstanding, not only because they represent 

such a large proportion of the total oilseed crop, but also because of 

their spectacular growth over the past three decadea end the favorable 

prospects for increased production.    While cottonseed continúes to 

i * 



maintain its second position, it« future depends upon world denands 

for cotton fibers. Because it Is a by-product, its production is 

less flexible than that of the other ¡aajor oilseeds. Peanuts (or 

groundnut») continue to maintain a strong third posit lor. Both 

sunflower and rapeseed have been tsovlng up rapidly in this period 

of time, the production of each con continue to be increased if 

there is a demand for their products et a price that will bring a 

suitable return to the producers. Se s as* seed yields both an oil 

and a protein seal with desirable properties. However,ita future 

production vili probably continue to be inhibited by ita lack of 

adaptability to neehanical harvesting. Coconut protein is a minor 

proportion of the world's total supply, but in a few countries, 

especially the Philippines and Indonesia, it could make a very 

significant contribution to the diet of the people of those 

countries. The protein represents a minor proportion of the 

coconuts and Its future availability vili be dependent entirely 

«pon the world demand for coconut oil. 

For those concerned with wrld food problems, it I»  important 

to cooeldcr not only the total world supply of the oilseeds, but also 

where each of the« is grown. It is natural for a country with liailted 

fort ig» exchange to prefer to use indigenous crops. Therefore, in 

the creation of new supplemental protein foods one should be con- 

cerned with the indigenous protein supply in the country of 



Incirut.    In Table« 3 to 7 arr shcun th» •.»< . arr .now the rnjcr producing countries of 
«* principi, „il««.,.   ttcm I#bl. îf  lr u ^^ tit the ^ 

prenderán« Of ,„_, „. pro(iuc,d ln the ^ SCMeä ^ M^ 

«-.   ar„u t. „,laly ^ . Mjot fKtor M a ^^ o( 

it. *ry drastic ü,c„ase „ .oyboan ac„^ ovK the paat Mvtra 

rear..    Soybeans repros«nt soncwhat of -, •M.   ..   , 
»»«cwnat ot a problem to intranational plan- 

«...   Men» th. technology „f soybean „„„,, MU«t,.t» end 

l»l.t.. ha. b«„ .o ta ^T„CKI in the ^ statas te s ^ oi 

)">««, cka preponderance of th« food »rnd,.», j..  , u> rooo product development wrk that lut 

».« do». 1« th. „a« docad. ha. be«, baaed on product» d.riv.1 fra 

"*«...    ^fortunately, „ybean. „t „„ sr0MB ln Moy oe eiM couottitt 

to »x..t..t »a»d of ^ltmatA prot,ltt foo<ls     M u posjiMe ^ 

«rietle. of eoyb.«,. cm ,. aev„lopod for ptwiuction ta tht ^ 

tropical „d tropU.1 cllMt.., blit thl. My „^ , ^„^^ 

...rlfto. 1» p.r «„ j^a,   Evan lB the mítuí statM ^ ^    ^ 

tUU ot .„vbean,, U CQnsldrad ^ „e ^ ^^ ^ ^ ^ ^ 

. .«¿.factor, ca.h crop ft» „ pwdWit.     ^^„^   ..„,.„, 

f.«d »it» th. p„.p.ct that, If tl*y do d.•up .«stable food, baaed 

«- the p„««et. of .oybaao., they „y b. COTlttln(j „,„,„„, ^ 

»» i-m proer- for «MC there!. In^uat, for.lgIl „c,^.. 

«- «»eraphi. dl.trtbntlon of the production .. *,„„„, „a 

«»«*» cotto««,!, .. .hovn ta T.M. 4# u ^ ^ £>voMbu 

*» th. point of ,,.v », ««y of th- .^.^ ^^   ^^ 



cottonseed is very wasteful].y used 1» terms of potential human benefits. 

Only In Inala Is there one email plant for the renoval of gosaypol frota 

cottonseed to make It more suitable for use in humai foods.   A almila* 

plant is presently under construction in the United States. 

A* shown in Table 5, the production of peanutB (groundnuts) Is 

¿rather widely distributed among countries in the warmer climates.    India 

Is the world's largest producer of peanuts.   They are produced In »any 

countries of Africa and perhaps could be produced in all of the countries 

of Africa.   Again, the protein meal from peanuts, as In cottonseed,  Is 

used In ways that make a miniaum contribution to the human diet.   Only 

la the United States are peanuts consumed principally as food.    In 

other countries It le primarily produced for the recovery of oil and 

the highest use of the meal is as an animal feed.   The peanut represent h 

a tremendous untapped source of protein for human consumption vhose 

production could be readily expanded. 

The data in Table 6 show that the major producer of sunflower seed 

Is the U.S.S.R.   The other major producing areas are Southern European 

countries and Argentina,    There li, ••> substantial amount of Interest In 

sunflower seed as a crop In the united States.    The oil and protein 

products derived from sunflower seed are quite attractive and the only 

deterrent from Its becoming a major oilseed crop is the economic return 

to tha primary producer.    The distribution of production of rapesaed is 

shown in Table 7.   Mote particularly the rapid Increase in product ion 



ia Cenad«.   Th»w are âl     ri_rt     f ^^ 

dttarrtnte la tha p„t t0 the   ^ 
toe proci* .icm of rape.ee*! I  y« beau so«a 

«wpottents in both Che oil and tht teal that *,„  _ 

Ih« oil contained liulistantia-        ••••£-    P 

nutrition, con.^ to b. ^8lraMc.    ^ ^^ ^ 

iml^i variati«, of ^awd containtn8 oU ^ u Mitnaaiiy 

lntara,t in rap««««! „U.    na««nii fc» canad* •i <« «    , 
*** ^KiÄöÄ and in Swede» appears to 

»• overcoming the oefteiettclea of r*n*B»«i mencie» of rapeseed wli   Theg§ ^ ^ dafftMBC{. 
te a later aacticm. 

«»m**nn wtmvma v*i«. « THE «ors» M 0ttatDg 

*• th.tr « i^iu, th. o«.«,,. hTO bMn íro<!uc>d frtaflpiI|f 

» . ««. of ou.   Th. r..i*» th.t «».tn. aftet olI t, „^ by 

m »f th. co•«!.! proc..M, „.. commay w ^ M a íWM1B 

«wt-«t i„ ^Ml fMd.   „,. „,„,„„„ of th# pr Min to â ^ 

product «.tu. h„ Wt th. prie. !.. 80 thit th( de£attK) olUM-g 

«.•tient. . mm of wry low co.t prouin. 

» 1. beyond a. «„,. of thl, doa)>it|it to MVUM ^ tM>t(|d<wj 

—t of „„„o» th« h., h«,, *„ on ^ nutrlttoMl ^^ o£ 

•il.-« p»fln p^.«..   ,«„,, ,^,nl --itBJl „„„^^ ^ 

1- »4. ir» t». M„ of ^ wgeKch     m<t> u u teMMii^ 

«c^-l«. that pro«... f«. „,.ttbu or|flju „„ M Un M i4wâbu 



an afflino acid baiane« for animal requirements as do proteina from animal 

sources.    In conçarison with animal proteins, each of the vegetable 

proteins has one or more limiting amino acids that restrict its utility 

in animal leads and human foods if it is the sol« source of protein in 

the diet.   Animai nutritionists have long recognised this and rely on 

blends of vegetable proteins sometimes supplemented with minor propor- 

tions of animal protein or synthetic amino acids. 

The long recognised supplément al effect of one vegetable protein 

upon soother should not be ignored in planning human food system«.   In 

evaluating the nutritional quality of any protein product, one should 

always keep in mind the other proteins with which it will be consueta 

and estimate the protein quality of the anticipated blend. 

The data in Table 8 show typical analyses of the various oilseeds 

for protein, oil, crude fiber and ash.   Soybeans are noteworthy in their 

high proportion of protein to oil.    The world demand for protein supple- 

ments for animal feeds has accounted in large part for the tremendous 

growth in production of soybeans.    As mentioned earlier, the supply 

of cottonseed is linked to the demand for cotton fiber.    Because of 

the high ratio of oil to protein in the other oilseeds, their pro- 

duction will be dependent more on world demand for oil than for protein. 

Typical analyses for the residues remaining after the oil has been 

removed from oilseeds are shown in Table 9.   It should be pointed out 

that in all cases the oil content can be reduced to one percent or leas 



by »odm tachai^ o£ solveat extmtlün> „^ ig m ^^ ^ 

lationship between thr «p« of etude ftber ^ ^ ^^ ^^ 

To a l*rge «^ th. awouat o£ cru t flber depetda ^ ^ the ^^ 

I.n teorticatta, the tmC.    The s„ybean proc8gaot8 have ^ ^^ 

successful In decorticati^ «,y<Hlaaîl £0 cUt thay rdR ^^ ^ ^ 

iattad n*al containing nü m thau Ä crude ftber ^ approxijMUly ^ 

protei,.    ttl. technology ,., no£ OT weU advanced with the othet flii^g 

Investigation* of ^thods £or ^ ^^ daCortlcÄtlon of coUon. 

aaed for use la *ootl ptoduct6 are pfliwly ^^ ^ ^ ^ 

üaivewity and progrès to dat0 hM bMn ^ eacourisgl|lg 

Typical amiao ««id anaiy^ of th6 pì0teio of oil9mmàê ^ ^ 

in MU IO.    Note that the .est co^e« lteltlag ^ acldg ^ ^ 

li0leaCiBe œd tha ^«*-cot>tai«ing «ino acids.    The« la raall, a 

rafehe* ratable sinilarity in th* «nino acld «^position of th« 

profit of the ollseed8> ^^ la ^^ ^ ^ ^^^ ^ ^ 

of the fact th.t th*y wer. all laid down by th« plant to serva »ort 

orlas« the arme physiological  functions. 

ANTI-NUTRITIONAL CUWPONIHTS OF O&SlBDg 

A number of clouants have bee» idantifiad in oU..«d« that have 

«ad**i*.Me physiological properties.   These have baa. the subjoet 

of consistía rsssaroh and a multitud, of publication.    one «mist 
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fee concerned with each of these «IMB deelanlag * procesa or food 

product bated OB oUml proteina. 

âflatoxla li « probi«» cosane to all oilscads M «til M to til 

other food product»,    it h«i bam the sabject of a meat coaprebeaelve 

reviawP)   Obviously, the best way to attack «fletoxin Is to prevent It. 

However, title is not always posslfela «ad «ay never fee totally successful 

in bot, humid climates.   Techalcues for r—nvlu§ a« destroyiag aflataste 

fey solvent extrectlon or chentcel actloa have been demonstrated, but 

soae of the proceseae baa yet sean adopted lot «menarci •! usa.   lach of 

the Bâtisses reported to data baa dissdvantegas, lacludlaf denataretloa 

of the proteins «am destruction of soaa of the ealao «ales.   Tbl« la an 

aree «bara auch «ore resesrch it etili aaadad. 

The utilisation of cottonseed la feaé product» baa btaa Inblbitad 

fey the chemicals, particularly  eotsypol, leone in the plaaeat flames 

of the seed.   Cossypol and relatad coayotsuds ara evita toalc to aneje» 

gastric aataals, including asa.   However, the pigment glands aaa BOW fea 

removed alaeat Quantitatively from cottonseed aaal by a liquid cycloae 

process.   Such a pleat it prateatly operating la biia and another la 

ameer con»truetion la Lubbock, Texas.    la addition, pleat geaotlciete 

bava developed varieties of cottonseed which as« devoid of tin pigaaat 

glande.   Severei varieties are already la trial production in the 

United Ststes aad It is repotted that a assnaar of other varieties ara 

ready for ralease.    These glsndlsss verletles could entirely ellalaate 



n 

the «any pteblamt associated with gos.ypol. 

It b«8 long b*«i h« thtt wrblaM conUln MW ^ ^ 

«tritt««! co^ommte,  Including , trypsin Inhibitor, « goitrogenic 

compound, a diuretic ami « h*M«u*¿utiiiin     v.** «f »i • nvutfgiatlnia.    Each o* these ig heat seit8itiw 

•mi da.iroyad during nomai „rocking of -oyb--|| ^(4) 

*a*e—d «*t*w granulate, which on hydrolyi. yield toxic 

i.ot»iocyan.t...    Thw<l are mut ioluMe Äd a procâs8ion o£ ^^ 

«traction hM INI« ^orted ^ th# „^.^ o£ SêaUuhmtm0)   Jfc 

te alao bean reportad that . 8reup to ^ ^ úmm%o^ a étÈ0Ai£yiai 

procès, »hich i, «^y f01t c<•rciaUzatW6) 

<*»•wmmnmim ot oasm* mt GAM 
AFFECT TÎKIR KKJ0 USI FOl'fmm 

*N**f attrition for .11 «^t. of the world's pop»!**!« U 

. ««ohi. .ci.«tlfic obJ.ctlve,   ^ crMtt|m qf atÉtaefelvtf ^^ 

lo* co.t protei» £ogi. lf       ^^ to -ttÄlaifig th-t o|JfCtivt     ^ 

•**« —, of cone«.*., h. thay neh or poor, b«y food. f*r ,«,.«4« 

••«.faction rather u*n for nutritional balance.    Therefore, whil. „ 

objectiva «y bo good «j^tio«, our vehicle «,t b. good food,   Bac«.. 

of thi., v «,e recepii*. eftrtain food «polity «tributes that can 

favorably or adversely .ff.« the suecee.f«! tti. oi olUt#d pto%QiMim 

foods. 

On« vary practical consideration that har IM largely overlooked 

is that of adámate decortication,    for exa«U, if thm ^a. are not 



1? 

quantitatively removed from cottonseed kernels, the flour and the con- 

cant rate mad« fro» these kernels will contain unsightly dark specks. 

«ili« these may not be physiologicaliy harmful, thay arc distinctly 

detrisiental to the aesthetic appeal of my  food producta containing 

the». Th« ncv wrietlas of sunflower reed are especially difficult to 

decorticate, on the other hand, techniques are available for adequate 

decortication of soybeans and peanuts, ftepeseed probably leprasenti a 

special situation where euantitative dehulliag can best be accomplished 

eft#r solvent extraction, for the broadest possible use of cottonssed, 

sunflower seed and rapeseed in food products, iaproved methods of decotti, 

cation are essential. 

flew* is a »oat important characteristic and one about «hielt very 

lit«!« is presently knot« with reference to the oilseed protein products. 

It le coserai? «greed that extracted soybean meal has a strong charac- 

teristic flavor which Is generally considered to be undesirable. This 

was one of the principle solvations for th* creation of soy protein 

concentrates, in the production of soy protein concentrates and also 

the isolâtes, a substantial proportion of the characteristic soy flavor 

is oliainated. However, the original prealse may not be valid for all 

fee* syst«*», «tile it la unquestionably true that soy flavo» would 

be «.etisfeetory in m food syat.se, it »ay be totally ccnapatlMa 

*ith other food products. Ihis Is an area «hare there has been a 



sarioufl (teiicl'Ttrv nf ,*,.„.,. -i    •> 
•        """•"•'»«• «T«rl«Dt(.Mcn tc .v.iu«c the )Wr 

char acte rift ics of tJn«-.0,i ,-- , * 
í^o.iuct..   j.a   .i   viu-iety oí' ù,od  í;y¡,UllH, 

Without question,  th« flavo, s oí Hu   n uiri,       . 
Uu. ¿lour, ano concertâtes prepara 

ft« the diront oiiseed3 _y wbi;t^UaUy     ^ ^ ^ tu ^ 

w how each of these produce  rfiôcts rhtf fl . 
• •m.   „ia*ur nt a variety of types 

oí  food'-:. 

Mor i» «l,o !„„,„«„„, ln a mmb(ir o/ fowi syftns_    ^ ^ 

Wt *. « .. bat(1Be . ra|h,.r ^^ griy      of ^    ^ ^ 

only be pertinent in a food vher^ whit*•.-     <«  ¡ 
-r„ tmiUxu ,„,   v»  unportant.     The protein« 

thcmselve« are colorless,  but uro Ir fluors-' hv M 
iiaiucice,, by the numerous r-hmuophoric 

y cnrou,opM,r.c stance* asocíate,! „j,h the• i„ the noed 

One «paclal problem i, that of chiome ,^  -cítí «r 
*••''-    L,u  !n »unjlower  Hied that 

turns green to brown uud,r alknlin, conditio«      n-;, „,.       .. 
-M--j..ni8.     ii;i.d nakes toe prepara- 

tion o£ a protein isolato fro.T.  , ..„< 1 
l.iU. Ito, .anilower seed inpo.stb!« by the traditional 

«»thod*   unies*  special  precautions    re  takeni7) 

In  the paKf  «evoral   /eais  thprt> ha- b««„ 
-ftr*.  na., been .   «rowing awareness of the 

importance of recomí 1 ¡sin« n»,   'l4fD »"«tag ti,c «iifw^ccs  ï.n the fwictlon.4 properties 

of proteins and protein food product«       rn ,,„<„. I    «jut.....     un using -x Pi>u>in product   In 

a food, fce manufacturer uwtr   < »-  *•    u »iivmier   Witt* t S    It    to   h'1VÍ>   Pttrfait,     „„„</J ut ceitaui ¿pacific properties 
Th.se „at vary dep^lng „,„„ [ha „^ uf ^ ^ ^ ^ ^ ^ 

« tW. «h, protein to M,lfrl)jutP to that f[i,)d [m)iiuct      [f u f 



sìunjM dlt-pcrso   in  >:  • Xuoa iHv'Ju,-i   wii-.o.,.  afl^.;i:iiifi ..hü TIOìLMI cnar 

L't:ri.st.ic.s oJ  chai   i; -.¡Juut.    Mote tcn.r.oiì'.y    'he pi.tAvx:;   U exacted  co 

»rivide  MKHH  property,   ^.O'I  • <    ¿vv '    i f i-M/l - »• v,   u',.; .>,,„!«; Uî y :   gamier; 

or  tue turc.     In a.vy <•£ ih«ìs<;  fum-t u;-r.-»J  proper» f o--;., protein products 

J rom thf?. same,  source may vat y ilt-pending upon  che  treatnwnt they have;  re 

ceivet?.   .-.nd ^roteimi frw> differing source*, will  vm;f bncHuse of the 

differing  jmi.no acid  rurapo^itlons ;x?d coni igar.-.tiou:',    The-  literatura 

on functional  properties  is  at ill  very qparse.     Tt   is CL. emoni y agreed 

that  there  is  3 need  for serte uniform,   standardised tuuctJot.ul wroperty 

test i that bear  su;«* resi   celai iou ship to usefuirißst, jr;  to^d  gyMCiut. 

There ate .... number of  r*sts heing used,   Sut  there has be¿.i litt It- or 

no demonstration ih¿.r  the resuit;;  of tht *e tc«t.s  ra-. be predictive of 

useful   peiformiv.ee   in food,.,     it   Is   :ler that protein  £;x.m  the 

¿liferent oíUeed  -.curre« do UOi   »-..-v.- alike tA c«rui,:  iV-ud systems, 

but at this noim   v., our  ter.luwlogy  It  ss mu   ku«w« vhv  they differ 

nor tow    to predict hov thfty wiì 1 differ m.fc<ir   (.¡IAP  to t;«rff.  them it 

the IV-da.    This is  «n area where  tr.*si¿  i , notd  ¿or extensiva basic 

and -ipp?leti investigation. 

ac- 

FULL-FAT OILSEED I'OUR 

There has been some intert-t in the past deraûe for a full-fat 

soy flour primarily for tuf in low cost protoin i,,..df in areas oi: 

protein under-nut ri ti ou.     il aure 1  .s,' tow» P. prucose that was developed 



^% 

jointly by UNTCFf,   The ^n,,it>r., vtilUHf.^       ¡r ,       ^ 
— - -4 «-M   ,>   i ¿ ,»;*H'pt -.«fit 

Htiii.'" at   the »j     <    T\«n • •»--,..      £   . 

of Gabethfl,  K„ASftBiH> 

The centr.il  Ktep of the r»roce^  i,  ,-h*  .„ , 

Wenger apparatus.    Dehulled soybean 11 tke*  ,-. 
y°«...n IA.IKC8 ¿re t-re-c-mdi».toned with 

open Etcain inject ion.  which rolscs the Noi,-,,« -    , 

to  about   ,0, ^ tltiv.t..  t*e tV^atur..     Th, ^^ ^ 

a» the« p,, through t;m eot3ker.extruderj  ^ ^  a ^^ ^ 

ol lew than one minute,    -/hi* short   a-e at  •v< 
»«n   M..1C at maximw pressure and 

temperature minimises damage to nnrr«Mr•„i 
age to nutritional protetti.*,   but adequately 

icact.ivdtOB anti-nutrirtonal  factors      rS» «. .» 
rectors,     rhe product  in  reported to have 

* -1W flavor ac.ptr.bl. ln 80Cîe f(imi!;lted food ^^ 

PRODUCTION OF DEFATTED CttSEEO FLOURS 

For tU production of uilae,d ,,«1 or £loBr the ^^ ^ 

corwonly d«fatt«d by one o* H,• >      »i   -. 
o. three «,thods:     espella,   :,re-pr... solvent 

extraction  or direc«:  solvent extraction.     In  ,-te «„.llpr ^ 
*.'• -it, expener process the 

>^-l  is removed bv mtvh srH» >i1 •V   •"«.,,11,    „qul^^g    |ht,    „„„^    at    .„^.„toly 

»t* '-!«-». «d pr«..«..     n,a p,lrt,,.lv dotjet- res;du. „f 

«*. »«*.« ..u, c«t.i„. 4 to «, oit amI the tzatuln „„ beon ,ub. 



While  *¡t* protein is  uen^ti't^i  «•-•> ¡- "-*.-> »it ^-  ,..-    -*-,i ^a^' J ,11/--  rc-!u<-!  if. 

:„tvbtlii>,   the pro*:., s-  can tv co,4!.ti>1 tec* i«.   ;i n .nncr t J ret ¡In ni->--;t ¡'f 

M.- nytiitiju.-il  v^iiu; >u  t "i protein      A-   rit h  Pull-fat. Hour,   thi« 

typo   -£ partíiliy def.-ttvü floui   -an prcbabiy  tn-u   h« u>-a<'  IT;  fowu* 

latod product.»:, of the  iaf.;nt  f.jori  .'¡r cooked rrrual   '.vp*-^. 

»/here adente  -apiiai ir   ivaH ¡*bl*s,   Che e*p«llsr process has been 

largely replaced b\  either direct r-olvütu extraction or prc-preis solvant 

extraction.    The ms j n u*e uf direct,  ¡»olveut «j;tra-i:ion haß l»«*n with 

eoyboAtts,     Ser.au,';' of thvJU- relatival;' low oil contimi   n-;>ybeanH can be 

rolleJ trito th-a finire j ir w • nicb  th« v-il i? readily «xtrncteti by hexan« 

at n rate of ptrcolaiicii --Thich penr-it;* ntvitr.'.c.jl continuous processing. 

Iît t't* cañe cjf  the ether oilseeds with higher H-vcii--. of oil  ia the 

kernels,   dirt'-ot   solvwa:: c\t -utcMtm boccimi-:: ¡norü difficult  to entirely 

Impr-'ftiral.    liviieritly,   the rusto va I of the largar .irono:: oí.  ..¡11   re- 

sults  ut A «-olltpsíí of the structure oï tne meal.: tiu^iiu', r^cr pereo»a- 

titm rar.ee.    With »:ar«lui prvpafati »» cuttou«e«id ii ike, w-.au W solvent 

extracte«?.     iti 'irder tv impr-iv-* rhe r^rcolation.   the ht»11s ,STP nee 

sooiüfttaly retnovfcd.     It U J moot question whether rot tousled can be 

cv-rm.arctally ía>'t*:act'i<.¡ if -»ii of tlit hulla vre r«cF.»,:«d iron* the Icrnols. 

Prc-prcsfi yolvwit. extraction, wh'eh is -¡.ppli-ti to luosr of the uii- 

mtúñ achftx th-ca «oybeaiiS, is ;* tvo-stap operation ir. t-hich ^art of the 

• >ii  ia rerove-ti by an expel1er ; r screw-près« sud  t'ií» retnindr.r  removed 



TI 

fr«, tht pre**-,;^  bv  »,.;.v*.it •y-.mU,.     I?- h,, .. ,,.,0 , f t he  vU 

/««t.ilgi-:  a*! di6.T.{vWtBJ;6.s ,¿ ;J(>t»,   iperal.„v....     Tue p .. u ^^  ^^ ^ 

Is ecanennice.    *ecause th« marketplace h--ir p1c<Äi ,    • „1,,,, i/R tî:e oU 

at tue oí wore tir,«s  trutt oi .. „ v.   „    ,.,;..,    ,-...      .- 

is rjotivtíted  to  -omove UH f-ach   1S ((r t   „,  ,,,   .„„.„.«,  ,, .it. oj.., . ,j »... n.rr/:riciîî:- w ftcotKhvicsUy 

en.    und«: p,:i(J operating coition. .,civ,ut  cxltaci urn .ill «due, 

t.. oil lav*l cf ih* r^ldttf io «iter <*• perei»-«..    To try to MCov*r 

*  *ig!>liica»L part of the w»*iulRfc eoe ..etceni. J s uue.corowlc. 

F*r fo«> «.i.. purples «f the pm..;,  vesi.Hue.Bolwnt «traction 

ofier* « distinct-  advance   -,, verS(,tiit7.     Coou^ly.   for feed use 

th* solvit  l* removed fro«, *:be defatted  rc.Uue ia a dewivftittaer 

to««*«,    linder properly coatrailed conditi«»«  chi, „ili „mitri.« «iti- 

nutritional  fetori and twxi^ü the feeù qua; it/ of the pótelos. 

However,  It also depures el,« proreius to the extent rtot their 

coluMlity is autant, tally reduced.     **r the preparation of i platea 

and nome ioo-i uges thU low p..otyln ,olubUlty lr a |îlMdvwitaf|Ji 

Hoover, da.olventir.ers have Uen deigned *nd are ir, «,« uiat can 

b* operated «ud« condition«!  to «tain ail   >r a part of the proton 

•olubllity.    It Is,   therefore, cn^cn f >r a food «anufactui-er to 

pttKch^ae food gradr aoybean ffieai ur flour with u apecified nit.xogc, 

•olubllity baaed upon hi« product  development experimen-.atio,.     jP 

•oa» food ,,-stem e high nitrogen .„lability is dMir«ble.in other. 

« lntemftdlet«,  and  in wo* « low Strogen  solubility is preferred. 

TH« propre,,  advent extraction ptocen, docs not nave a, «weh 

flexibility as does  ch* direct solvent ,<tttic>^.    Tlic..e la cKußh 

factional heat developed in the pre-presali^ te ,ifert  ? ,ut.staj!t ui 



r^dt'Ctí.r.r,   IniilTrop.en  --olublllty.     :ti,  t;-:  íhc   c^e   in ordinary comercial 

practice..     £v.   Iü possible   to oner ¡fe   •.:   •  s-r.-yro;,.  ... cUo:-.  in  ;ui!i .. wa/ 

as to minliiA/e th" lo«;*   I..   ut^0i>      .,...!.,^;>   u..¿ .d >     pn>üucu a presa- 

cake  suitable for solvent.: extinction.     i'ndui   '.htü-.e  coMiliou» lesa oil 

is  vewov«.-!'1»  io  tbo pr^-pre ìK op«'tifi on and,   <-onsc-.'.|i..«ent'< y.   there will he 

need  for  ;•. higher  :^v.?r¡t  to f,eH¡..;   .rati.o   l'i  the extract .tor...    To tuiuirciae 

the nitrogen :,olu'.»i LUy l<-;-.ti requires  very careful control   oí che pre- 

p'coss opération. 

PROCESSES  FOR Oti.SEED PHiJTEIN OïîiOR^i'RATES 

Thfc pra^utly available soy protei« t.ir.tentr.itts r».:etjlt  ïTORI the 

te ¡noval  of wst ot  true oil  an'J the wa<"»*r  sol ubi f  formt iiueof   of de- 

hullr-d  soybean-   H'i^m;  2> .     in .iost  se.-soiu  the concentrates will 

contain about 70X protein (N * fc.^.S).     While this has rather inad- 

vertently barane the accepted Mandare", an'! definition of toy concentrates 

and ti* being somewhat  inpronc il y ap- lied  ¡o concentrât îS  from other oil- 

seed source':,   the  initial  abjective cE the process was  to eliminate 

those cc".i}>cmenti:    responsible   ;.. r «.;u¿n of  Lh.y  flavor aad odor ot soy- 

beans.     Cotncldentally,   the il.-.ttu producing component?  nrv  also 

greatly reduced 01  >?llii!inai.ed. 

There are at l^asc   three processes  in commercial use for making 

so\  pre rein concent rate?*.    Ihtse differ in the technology employed 

to render the n.ah»r proportion ci* the protein insoluble, during Che 

extraction   -ILOp. 
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1.    Extraction with 60 to 807. acuuou, ctiumol^ 

2-    lMOlU,,1U'< «* ""^ — — - «,.n .„„« 
with water (10) 

l0WeSt  MlUbUU») °£ «*• HI« Prom, 0^^.(11.  12) 
TK. proauct. * the flr>t tvo proMssos m ^^ ^ 

P«- co.cntr.te.    Io the lM.Uctrl<:   _     tt u ^ te 

«.utr.ll« th. conc.„t,.t. prior «„ „tyln((. 

•tit«. 0 .i^lfJcot  lo„ of  th.  ort.l«  t 
"" orl«1"»» «»»«.«.ts «d , pou«!., *»— „„.„,    ^ u ta ^^ M ^ ^ ^^ ^ 

*-.u> t„. camfmM. oi m olUeti ^ ^ ^ iw ^ 

—«, « th. Mjor ^.wts _ f,, ^ us( s for tiÄ 

« h„ ^y _ ^^ tlMt ^^ ^  ^ ^ # 

« c«*«.». that h.v. 8ood vfcip,.^ prop^u^H) 

d.wlo,»d fot .J, rMov4l o( 

- 3S """«»a fey totmypol item 
th. P».«t vrUtU. o| cotto«..«, <15> l*> fim , Mfc        w   k 
,__ Fit«» 3 ëhtm» the basic 
•W. o, th. pr«....   ^ cU.,ltUaim u catUá _ in t 



awl  specific  Kravity.    ïha |.-1;T.íMK Rl-m.i.-.,   ./'.fe1-    •;•.»  <..ni»j!,  an.i rouillent 

enough  to resist Hìsrurtirm drr?u;; he/ji-.r  -xf - .*. cù>u -a..! gì lading  U« ti 

-lurry,   tíw Ir; a nirecHon oppo-;it<   .... the ¡aaj<n   portion oí   Lhe protein. 

The major product repr^M...  öJr,'. oí tl»s-  Initiai  protei.; and  ¿lightly 

more than half uf the defaced  cnt t;m; red mei.    Thu protein content ol 

thfi major fraction is at Jcict t»>';:.. -md the ¿¿ossypoj   i..; reduced to less 

than 0.r¿.     This type o£ product,  if. presently beinp marketed  in India 

under the trade nam* "¿uamiru"  and J.s expected  to he available in the 

Unitaci States   in early 197D, 

It   LF a reucraablc. nrtsu:^; í m tbt the liquid eye lone, could al3o 

ba used  to t:onccntr;it.c the pr-itc-i« in girdle«:, cottonseed meal. 

A protein, con ceni/r.w can a1.gr; -it- prwdut^d  from pj.'»p<ar!y ground, 

dtifattwl  cot ton-¿cud ««•,,!   :>y  ;ilr cUssU/cation16'   l7)  (Figure 4).    With 

giandùii ro*al this ptoecs:; i«  U-.3* effectif  than  liquid classification 

in-reducing th<   «o.stíypu!.   -evei .     iiwwt,  because -if the ^inpUclty of 

tho procer  it  could  find cyuaidtrahl«» oppUc.-jtum with siandlec* meal 

and perhaps with oitter dt-fütteil uilsw.-d mt:ali. 

PHDCiaSLJ FOR 0£LSEED PÄOT£lN   ISOLAïEÎ
8,

  
l8,   19) 

Although food grade protein isolates haw beer, produced  fro» Foy- 

b«*» flour for over ten ycMrs,  there, U little published information 

on the detalla of the de»iKtt,  equipment and operating conditions used 

J 
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1 

"c ^r;;^' •-^•uJu, .  r,.f ..;f  .......r;i,;;_ii iir 

u. 1%'cuf an!   .hit   ;•»-,( 
oo./atte<»  *,;,  n.>ev  .->r  H.»r,   u« - ,    • 

u- -     ••   *  ^iu-tutf; tí;itcrí..a !u-c i,,-.-,. 
trcíiU:.J .-.s «J!,;iv .-.,. p,,,^,,, ....    ,   , , 

i      •'• •-  tj .«iJjilKe ufuafurat.i.:.n ...^  ,vt-,<r  
oroí-ewi -.¡lubíHív      »., >h(   ,-,,,  ,. 

•••¡A-in.   Cfttfi. ( rien   »;<)(•   r, ,   -„.,..    ,, .       r       , 

1 "'  Aiv   urm^.t?t.;.<U.v  '-oner.t1 •:-..-»   :-r 

«printed c:hr,<H,hp^ «,M ecc„.or«l,R.    •-,,. ,_,,, 

täH     *'liiu ¿Ubi ü   ïïi^l-f. -•'-.', ,     ^. r-, -•'•-^ ...mu, »r s cmetthl(1,.   .,_„. „t rUi„. 
tract  is thon ad »UNIVH  *••, «-••>,       » 

'•     •'   '«  LI« fol«   o,  3¿lll,M  w,ah,,Uy ,,   tlK  ^^^ 

f^«rt,i.3rJudrfc5patip(tjL 

wie:: vrt*:er,  arici ütt.-,ai\»r:.^-i  •>'•••<» ¡.     e-., 

¿«« Precipitaci nr,tc<n which  ía HlUl  a*  ,f u,i£.  ¡      ,       , 

P'"'JLÍlv..    IV. IV    Si'-    .Irin 

/ »/   i   4>'*i  u.ytív.    ,.Ul,r  SOv ot(ll:eia 

lmU"!l *"»""-" ^PV,t-llut(..,rlu,.,.,>vlrf   ...„., 

f--u,,,(Mm,s », ^.„.„„..u^. ,„  , 
A u     ••••-•    ' • /jfötv-'in  < '\-, • 

í.UVC :  fio/u 'l<¿f ,-»*•*•*-..-•  .,,..   »i  » 
•  -<••'•.   ....   ..u ^t.     The PCO-^Lí (;ontcut 

«l--ctric pu.    >i;;tí tatter,   f-cin?  , .-.n--,.   ,.. 

^iacant /..r^Mc-ífl ,>f ,ü^^tí;.. 

• • •    -«•-.        ^-v u,,,n u-.tio to  Che prédation -,f ^,t £n 

i^^í.«8   ftr,M otfcfil  oi.^;í,,a  .ourc-H.     B-r-ur.  blf   f „        , , 
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proteins differ, the most appropriate Isolation procedure for each will * 

differ. For example, with cottonseed a two-step procedure has been de- 

A     , t * (2°) 
veloped which yields two dUtiaet and diiUrent protein Isolates 

(Figure 6). The first isolate i* obtaiaed by extraction with water and 

precipitation at pH 4. About one-fourth of the total protein is ex- 

tracted and about. IS* recovered as the first isolate. 

The insolubles from the water extraction are then extracted with 

0.015 NaOH (pH about 9.7) and precipitated by acidification to pH 7. 

This extracts about ©07. of the original protein and the second isolate 

represents »lightly more than half of the protein originally present 

in the cottonseed meal. The two isolates constitute about 10 and 30X of 

the initial total weight of the meal. A modification of this process 

in which all of the cottonseed protein is extracted in an alkaline 

medium and then selectively precipitated has also been recently re- 

portei?1)The wheys resulting .iron» the preparation of protein isolates 

are presumed to be similar to those from the production of concentrât«. 

Therefore, the research mentioned above into the utility of the coapo- 

ents of wheys is considered to be applicable both to those from th« 

isolate and from the concentrate processes. 



A« pot„t<fJ out »*„, ïurwtly UV=J, jbu ^^^ ^ ^ ^ 

«-..I- .« the protcln3 t„ 1<w  .„,, ,joIul,UUy a j rpstr[ct ^ 

twge of utility in food products      Ti, ad«nn „ 
P     we*,    m addition,  a ¡»w-pr«^ ^lvent «c- 

action plant i* both ha^do,, äUU ^BIUUVu    _     .  A.      f        , 

I. «"ed to COBVtrt lh. ollMed nonr into cuncenti tes ^ ^^ 

»ecaase ., thl8 altornatlva procMees |w bcn ^ ta ^ ^^ 

Of oil rad fMd g„d. protptn products ^ oiUnis      ^^ ^^ 

h., ta« io«.«, „ th. u„ of 8<lueou. cmtrUiiga) proecjsM ^ ^ 

««tie, „-ber, of investati.,,, hii„ teun ^^ aM rtvUBe(j(22) 

*» * th. Ladine WiMrtl C(llt(är. that (_ ^ Ktiw ta thij ^ 

heve £en », centr.l Fo„d te,haol„Bl„, tosMrch lnstllWB u Hysürei 

lidia «id th« Tropical Product« I».tit,.tr 1„ »«.i    JM),    , uncial» I» Hnjland.    It Is reported 

that the T,u OU „«I. in tebay. InaU»>c U8t„8 . .^^ of 

the a« nroco.B for (be ^^.^ o£ ^^ piuuto ^^     ^ 

tU. p„t throe years, th, Vo„, p„lBla hMtrt , BcTOlC|wdt centet >t 

«... A« «»„it, h« be„„ *iusi„tly lnvc.tl|e,tlnB ..„^ tmmtmm 

«• th. w.ta „, t.bor.tl)ry lnve,tl(!,tlon, md pUat,MaU ontt ^tiMi; 

u i. «* w^ that tht ,^ eMitri£uga pr(itt t( e of ^ ^^^ 

- P.««, t. ,„.ttol ^ calJ ^.u ^ ^^ ^ ^ ^ ^ ^ 

tele product» nt competitive cost». 

Fl*.re 7 „ho«, „ .„uiUd fie, dieren, „f the ^w BroccaIilng 

* «oeonut..   Be.«« ,he procer lt«. wlth tr„,h> „^ commtn ^ 

« continue.,  the „U „.. . mU¡imm ,pDrt^ ^ ^^^  jnd ^ 

«--«,. he, . u, fr« f,,tty ,cld .«„ go„„ „lot.    ln dlicaMillimi. 



unit.  ..covali-. r.t.,   .:ia;|(  ;i.   il(   ., jn >;s1;!li   •, v   \ .   dbJ-cvill   to obfain 

-'-:^il^.r    ílPílU'. ..,;•     h :I   >uct    J •'•-.tu    ...'{..fi ••:.     (íll',:,      i...    a,..    ,:,|;ci¡    prOvlïJCt    i'JÜb 

b>   .fdher^nct-  to   H,»,  :il,-,,íy  Pú;c"..  ,.;í,  "qiupía:: r  ;,»,;  n¡   ;.r ., noces sary roasH 

transfers.    Nonetheless,  recnvtriub -«f oil  iti the '••11 protinet ir» the 

ranga of T<7. Vive- bee:: -.b^í-r      '.•   ; •• V'U-í;:d that   ,'n .-; continuous 

commercial plant the oil   recovery probably would «r.ccoed 95t. 

Presently the proton £r.vjtii-.a oí principle interest ¿g that re- 

ferred to H?> Coconut Txav.ihm r.    - ^ cwpoxi tLtm U approximately ?5* 

protein 57. fat,  M?. soluti-» c-jrbohyriritoï wd o-v. .!nh.    This composition 

Is not  eoo Jl-^upil.tr  fren:  tí;an .'f n-p-fnt dry silk.     The  uolublc carbo- 

'¡vurata Js principally tucniit.     ri;-:  flavor «i -he produci; is suoft and 

*UcUy ixconur.     Pccause or'   t.t> liif;»i  j,.v*l  ut  solubility It  is be llevad 

that  it can bo used ir, numy of r^. appliedtoit, of non-fat dry mijk 

tinú particularly  a* a L»everuj;e bs«-.-,     if cr»t   ».Sßur..e;.i ou i. y  a y0% recovery 

of oil  In the proerSH ar.¿  ,js¿i«r.s no velu? tí-,  she Fibrous Faaiduc ox 

Protein Concentrato   t,   it  I- z,,tma^  that  the Cocoaut Fraction S would 

coat  1er pei  pputu« to pr'-duo.    Th« real c.;.,t  ¡sboulf! be substantially 

le*s  than this   inasmuch av.  it   Is  ia ly anticipated  th;,.  « higher  than 

90% recovery oí oil will  be obt.ilnvJ and that,  both  tht¡ Fibrous Residue 

mû Prut«!in Crncontratu 1 will   be  > hown  t., h.ivt.  real   value, 

".iriior am-aipu h*\c concent *,ited on r:»¡, pro-ln. ttor- of an isolate 

as  :;hovu iu the AU.&£n.,fs process  ir; Figure   ».     Because-  the oil  clln?a 

rnther t envoi's ï y to thn ptutein the   acid precipitated fraction contains 

«.out  65v proteos.   itt?  oil.    -  anh   «ui  3.v-  ,lllüb,r  carbohydrates.     Because 



?* 

able product.    Even presuming that the cet - m be „,      • t 0,3t "** be reduced by improving 
the oli recovery and findig „tints for the other bv        i 

• .iw. jcntr by-products,  it la 
probable that th. cost of U,a acid precollated    . * 

t'et-pi..dteU protein will be suffi- 
ciently high that Uvaiertetab^itv -HII    , 

-b-Uty wiH cJapond upon finding son* un. 
umaUy useful application. 

The above coats «are cai«ulat«cl on th* basi, of     K        U 
"ie basii, of a hypothetical 

processing plant ^ich would handle 125 metric tonr „ 
*-J metric tons per day of husked 

coconuts.    Processing costs v.re estimated at «15 m 
aCeU at *l5-8° per ton of husked 

coconuts processed.    The eitinwf-H 
•stunatad total equipment Cost lg $630f000i 

The total installed plant co*¡  unni 4   i 
P cos. vouid depend upon the location of the 

Pl««t and the labor „t„ prevailing to rhat „^ 

with p.«. Ä aqutoUJî centrlfugal.oiJ miu can bQ 

operated to yield mttha>- „ '*tia «ituer a concentriti-  /w„„-. C\ tritt   vPigure 8) or ^ ifc>olate (figarm 9) 

A concentrate can genially be used  for the „ 
J    ^ Eor tl,u 8affie Purpt ^s as an isolate 

«-«*. of peanut, im(SDwch M both oa ^ protain ^ ^ 

in the concentrate procer than in the folate «„-, 
, cne lh0late Process,    iaterial balance 

d«ta obtained In a discontinue nfi ^    i 
n U Ui< pilot Pl«t indicate that about 92% of 

the protein and 897 of n.c   ,.-i 89/. of th, oxl pwatnt   lK &hf; peanuts cfln bo ncownd 

°V the concentrate process   .-hot*,  <„ P< P    cess ..h«* ln Flgure b     ^^   ^ ^ anticlpate<J 

that these yieldn would be -ftr**-«,,^  , would be lffiproved to a ContiuuoUbly operated COmmerclal 



piane.    Th*> i:M;   ^     um  ,-,l--t^
!

1i r. ^ctiii. t encatas about 67% piotein 

and 9% oil .     ^i.,u.  w-  e!.     ':>,:•   ì'Tua^,,   H   is eatünated  that  chis 

concentrât:»* wvji«-;  et    „•>»:.  ï ,ç p-.u  —uad  (2jç pi r poind of protein). 

While the property     of ltv.ô ci-nt,.i;. :M-   l\:.ve ;wt been exhaustively 

explored a': thi;   u.*.,   ;t  i.•.•>;, -«v»-«»- „  v.^y h„gh iPvßi  0f solubility 

in water ir  th.-- acwtrtL  ,.•:; r¡ap:.     úí ,.. ..i; «idrately tow vi.<;cOi»ity. 

An advenraec if i-fcr ;<-W.H.H Pr-r¿f;;infi   if pnaruts is  that this 

provides d. suit  !>i-.; .ca,v.. P-.  tht. chemical  attici  an aflatoxin.    Most 

Chemie-ils  U.a;   1  t>x pt, •/. ¡¡ (o  !>.: cfi-nr   v»<  io  i-.he desu/oyinp of  afla- 

toxin arc most -i'tt^-.f./e i-» *»i cq?".out- ;-:ysi.ec-,.    This is the present 

thrust of investigations   i,.. Texis A,'lì ün ¡.vi^sity in thü aqueous proceM- 

ing of peanut;. 

FI31<CWf> PRODUCTS 

There are twe clause ¡, n' fifcrnr prc-oucts that are currently being 

produced from soybean protect*.    Th*. firm or,  these is based on spun 

fibers and the second r>r e'crmlod flour*. 

In the production oi the  r;p-jn fiber producta,  at, shown in Figure 10, 

isolated soy proteiu is dU^oK-ud .*•   «o •:> 2C7, so'ids  ir ;UJ aqueous 

alkaline soluti• with d pH v.:  iC or r.ho/c.    TlU?; provide» the spinning 

"dope" which U forced thi. • rn   i   itaadori, noble metal »spinnerette» and 

«merges inco a coagulatili; bath Ulus^fcd  to the Isoelectric pH of the 

protöir.    Ueve    pn-'-iç*i.ia<xoi\ > <-cvtú. 

If thid pveciptt.it«-: i.* ùi*m ...vay cuntinu.:>u.ly    from the discharge 

face,   the «unr'ai-r.-snts   ru»y te nroJuccd endlessly «,«,  Umg a8 the alkaUni 



rr 

dispewion is supplied und*u- pnsmi-m aid *, 
P essu « mtd thc coagulartng bath cht.fa.1. 

a« replenish^.    xhe isoclettrl 
nWacal8 

«rade acid     ,    . " ^"^ ^^ °f « « grade acid and often contain., disolved *i.w    • 
«     , m    tle^roiyt.s.    Por eXaapllSt   fot 

-F i-laee, acetic <îcid ^ sodluffl churide arc ^ 

The choice of the si?*. nf #.».«.      , size of thfc Kplnncrette orific„ lu , 
the ultimate texture n# <-»»,» tature of the products.    Cenerait« .   j. wencrnily a diaaetor of unrfer 

.0 ^. * stroechlng _ ,1Mt settlng thc itm 

The texture „f (lolsh<Kl foo(Ja C(m be 

-   3tn«*ing the geoaetrf- 
«»—« of the fllmeou _ „ ^ ^    sscntijiiy ^M 

«o M.rly rTOta. Ihla u effectpd durlng lto ^^ oí ^ 

product, rial.hed textured fee, usa.lly J"41' contain about 3S to 65% ©f 
th.lt dry „^ as ,pun proteln fibM$_ ^ m ^^ ^ 

*-.  ««or.,      „!„„, ^„^  niitriMtEi  U|e_seui[ig Mnd 

* -re ».Mt cl„. of £lbrous   uxturßi prnjuctt ti ^ ^ ^ 

W U put through , „trualon devl=c ^tiDln the ^^ ^ 

P»»u» .t th. orifice C,U3<1 .„ elTOgatloii of tht proteta ^ ^ 

ftbrOU* ""•""'•   Aft" -tM- *- «- -rua«. th. .lonMtKl mroM 
«ruotare «^ tt. „^ ^ th( ^ u ^ in ^^ 

cookery.    The dried product» will ,b,orb u» ,„ , .< 
aosoro up to 3 times their wight oí 

«olMure and exhibit Mny of the ohv.^j •ay or the phytic*  pruperUe« of chuuk» of «a.t. 



-.q 

Coloring and fla'oTing agants way be uâJaà to the fibrous product». 

The openness of the texture and the rate of -.«hydration appear to be re- 

lated to the operating chiraetetisti» » of the extrusion equipment used. 

SOY MIL; 
(28) 

Sey milk ha* been produced f.-r a loftg tinse by a rather wide assort» 

•ant of processes.    ïha (»roceN? ü«iploy«d generally dépends upon tba 

availability of equiprsev.t .rad tht ^unlity characteristics desired,    A 

typical process i» shown tu Figure U.    In some instance» the cleaned 

soybeans «ay be soaked in vafcfe* ont or tr.orc time*.    The soak water may 

be discarded.    The htan- are then disintegrated in water by a varisty 

of grinding *nü puivuiUiag itviees.    Research at Cornell University 

has shown that the use oi water heated i-.o at l»?ast 80°C in the dialfi- 

t egret Ion sttp vil! prevent HpoyidaAe activity and result is better 

flavors. 

Th* disintegrated ¿lmry must b* heated at son*, puint in the procass 

sufficiently to destroy th*' ttypstn inhibitor    ctivlty in the soybeans. 

I« those cases t4*«re the cn»f product <s a bot-tied beverage this heat- 

ing is probably part oí thd final    ttrllizatlon op« i it ion. 

fh# slurry »ay W filtered or centri fugst? to remove the least 

soluble and di: ptrtiblt fuaponunti» thot would »etti* out  in a be verana 

or »reduce  an unpleasant, gritty feel iu the taouth.    Depending upon 

the degree of separation o!  insolubles,  the yields <>i solids in soy 

»ilk will range from about 65 to 907 ui the oitgin^l ¿«hulled soybeans. 



OûMPAKAïm POOD USE WimUd. Oí' -H£ írrrr 
SOUCIS TE^T CAM BE M¿£ ^¿^íf 

Th« food uso. potential   or    -.^ ~ . > poten ial ...   ,»> »,,   ptoduct or cllg(j of ^^ 

depend» upon hov tfcay fit int.fi traditi«.,1   - ~i i     i-i  ,nu.   tradttlor.il    uod patterns  and food 

economics.    A produ-t that t,    , bi«   ,ucce •*   in •     , fl    uccej!   An one pLice may have 
no potential for ^ in . C,B rt 

*}U-r'lt>»  Jt -fa hazardous 
to »akt projection* from ^ e^erien^   tf,   ut. .^  .        . 

* ».   i»-   'sc,, «ituch have been mostly 
* a. «an«, «.,... to tlie ,,otmtul fot cn^ poteint tn othet 

cotmtrle$. 

n»» i, . old ,,,.,„ t:hat .,noc<isslty ls eh<¡ ^^ pf Inventlonii 

C«t.fay I. thi. „.. t*. tx—fa. „«„ to ^ w f00il fnMm 

«WH« u ,oi,1B tu «taa.« „ up.,CEe ta CM8tlïlt,    fted-i( ^ 

•**• "*" P"f,r t0 «'- *-«*«««» Pr—ct..    F*,er,tly, «,.t of 

teM»l« ««t   oí ett.„ti«,, tf,  ta  ,trectC(1  to.,ard otl;er oUaMdi_ 

U 1. pot.«*. ,0 .„tlcfp.lte „ .„.„! trend6 that Ml dtwio^ ta 

the utUU„lo„ of on.,«, „,«„,.    Cûrtelnly thc arM of ^ M_ 

t«dw m» UíWMU. «ux co*. i„ for ««„ att„ntlon    „^ ^ 

It I. „MM for »ll^io» „„.., n.«  is 8Dr(1„U)r ^ vt tlw 

-..t pr.,„red f^atuff..    lt. „„,.,„, u „^^ ^ ^ 

«—..    IHM«. pr„Er,:s, „.., alri.*y bei:n ^ lB dl!veloi))at Mat 

«*-«. 1 «It.««..   £tM soy prooucU.     T1M„ „rf. troB th.   „. 

fibers hay« pruven to be verv ver^-li» •,t •.„ ,        L, . v«^ versarne an»«  to Lav* high consumer 

*e*«p6«Mllty.    Hoover,   their cost• *#. 11  K-       I ,. i«eir cost will be a dtttrrent.    The extruded 
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product?, hot/ever,  ars Inexpensive ano have r. wide range of potential 

uses.    Ml oí die pvi:.*ent technology 's »»*<.. acì on extruded soy flour 

and  it is not known uhetlwr accept,bla et-unlarputtí.  c«n be produced 

from the other t>il. euds. 

Another 3re»* of Kubtitan-iul interest  L<s bevurages.    This interest 

has two facets,  t-.h«t >M p roc ut In?, fi/tendor:; or replacnrs for milk and 

that of fortifying with pvoteui ^he many beverages that are consumed 

strictly for pia-umre,  ><z Lnclpaliy «.a:borated .    it» both cases flavor 

is a  controlling criterion.    While the Mucceet» of Vit.isoy in Hong Kong 

has attracted much attention,  tha flavor of. vitaaoy is certainly not 

universally accepted.    A. :oy aiilk likt; vitasoy hat. e strong characteristic 

flavor that many people consider unpleasant.    Therefore, there has been 

consider able effort to nKMiify the flavor ni soy beverages.    Tliere has 

bee« some success ir. ¿oins» this i1 blends with cheese whey with properly 

controlled processing to overeóme Me. soy Il^vor.    Soy Uas the additional 

disadvantage Mut iu produce? a ¿Btnev substantial increase in viscosity 

with a small inci-eaac in concentrât-.on.    Peanut protein, on the other 

hand,   is considerably more solubla than that of soy and produces a mich 

lower increase in vincos ¡.ty.    While these oilseed proteins can be used 

in conjunction vrith vhuy or other nillk products, a different problem 

is encountered If i.ne  .:t:ttsrtpt.- to nuke H simulated tiilk without the 

Inclusion of a dairy product.     U i:- pre h umed that a synthetic milk 

should have a protein and mineial. contení- cfratlar to *hnt of natural 

milk.    It is a characteristic of ¡>everal of the vegetable proteins that 
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while they may fee „olublli ^ yatfer 

P.      f   .ill.,   t.icy precipitate 
in the presence of  u.v l^.mih <n rni,.u^ < 

*     •'<*&  í    .in <irca where 
awch nev research u needed, 

in the cam- of the corf,,„,ud (addi  b^*^   «P „   •  ,    . v        .   "-*-..r.*t,e., ,»nc rau«?t  look for 
a protein that u so ».ubi., ..»  ,» iov QH     --*      s 

«ted ha. (.hi, pmporry.     ïit addition,  «*• *v* nt, t.- ,     r 
,   MI-    *, «y  pt«.-Uuih   feu;,,   ;*U.»4î»4] 

proc8»54ng nre ai>1(J so We ai- i;lw pii.(i 

It is suggests   that. ths. war.-r    ûj.ibic  fr-*.»*       « •'¿joie fraction fr'Ä coconut 

Procains could b* fc«wrtrd iat«, â beveraar .' ,. .1    » 
a Beveria«,  tiifct nignt bm positioned 

between milk »* th<s piej|fïttra t#vex<lK€s      r   . 
^es-     iE "^  -i «^«position »try 

do., to tl,.t o£ ,llk ^Wi „gt B1UI lti  _t ^^ ^ ^ 

». «*-*!. o„  lt. ,.„lt. „ , pl-sm ^^    ïhfiw ^ ^ ^ 

*«« enou«h proùu^d .., M« m, Cl,iauwt fwr< 

k third potenti *l ar~i   ? ••; in *-i.»   .  *. 
ar..j        m tue protein unification of are id 

•ad other bakery itero«.    iu the ci*»   »F *K. 
tu trie caee .,£ th«  u<» leavened bakery product« 

flavor and color are imdoiibt*iMu li- me jnuouhttciy tl»e Contro*j.tn¿ criteria,    io these 

applications probably alt ,l}  t;1£, fi;i„,A, 
*» *y «i. -i  tue o.i-eed prouinr. that havt be*m rendered 

tsaeatially flaverlc«-    „i«« ,«t   -t y *«writku  .Ulo col,rJB^  „h*,^  rxml utuUy#    It ^ ^ 

recognised, however,  tî»at in »imer«! «.„.« .«,    , 
.      « m generai «.vea the ¿o«**»» e*.*« oUaeed pro- 

tein concentrates, that i„ the £ioure   vili  , r » ,K«    V »« ixjurb, vili probably be more *«pensive 
than eh. taprf^t. tb„y rep(a„     vha addod cr t Mui>j MW tu ^ 

bom. by lhB ptu<Iurt ano „,ula ,r|ke tti wtvit;^ MHI jti^uit     ^ta 

th. nutritions ^a« „ rta u,dw! „.^ fIiw ^ ^ ^ ^ ^^ 



in a direct price competition with an uncertified product the marketing 

appeal «wild have to be biiaed upon nutrition ttiich in the past has not 

been « very effective   jales, toni. 

In the case of leaded baked goods ova» tbr *trongeât wheat floor 

is edversaly affected by relatively eruill adiHUoj»* ut u il seed flours 

The Kansas State group hi. shown that the u*e of cowaereially available 

dough conditioners, especially .WJum «tearoyl lectylate,  asslite in 

making wheat Elour «ore tolerant of U>r oli ^ eì flou«, particularly 

soybean flour?9)Work at Texas km University has shown that the oil- 

seed flours vary in their incompatibility with wheat flour and that 
(30) 

peanut flour ami sesame flour especially are much better tolerated. 

fhe objective of this lattar research is ultimately to learn why the 

oilaeed proteins differ and using that knowledge hopefully to develop 

techniques for making any oilseed flour compatible with wheat flour. 

There is and vail continue tu be activity in H number of other 

food product development areas, incl»vUug i niant foods, weaning foods, 

geriatric foods,  snack items,  fat control -llets,  cholesterol control 

diets, etc.   Each of these has its own product criteria and consequent 

raw material demands.    While all «i the oilseed proteins should parti- 

cipate in this development effort, essentially of the work that has been 

done to date has been based on products derived  from soybeans. 



»Na.;©!:« mums 

Applications research lnto th£ utlliMtio„ of „ilwi#d prot#1||a to 

a vid. variety of food prod»*, i- „ving * a paCe *o ^ ^ „ 

videepread that it i, «i«« japo^ibt. £tl cortad.    ». graat pr#. 

ponderane* of progress i, being uwu!. in the f00,} ^„^ fa ^^ 

"^ M ***"* -   "" ^^ -«-•     *"••»  of th.  ready ^ 

biiity of r«w material, up«« witieh to do development «ark, .11 of th. 

•«on ha, been concentrated upon product, derived ft« 80yb#aiMl.    ^ 

»«««ently, th. .pio.«« hemm fto ^ of thc dev#]opiitt couBeriM i§ 

ll»it*i.    This près«**, that most of th« developing countrU. would 

prtf.r to use indigenous raw material« m4 ln Mit of tho§# ^ #w 

material is m oilseed other fhan «soybeans. 

While it i9 easiar to follow th. lead of th. big food coaçaaU. 

in the developed countries ami take sdviatag« of th. rapidly ine»*.- 

ing knowledge about the prop.rtiea of SOy protein product.,  it would 

«e» that the better, long range 8t; ategy for th. deve loping co«trie. 

would be to concentrate their efforts upon the «uM«|. ^ em Wu 

produce in their own corrías.    LCf flour from giended cottow^d i. 

the fir.t generation non-soy product that is and will be avatabl. to 

-ubatanti.l quantitic.    Xt, potati*! ahoaU be investigate« e*te*.i*.ly. 

The technique for convertxng all the world's cote««, production to gl««,. 

It« a« now available.    Techniques are being developed for the recovery 

of food grade protein products from peanut, and cocmuf.    Sufc.tanti.1 



ptogte»» Is baitig «ade with rapaaaed.   THa developing couatriaa do not 

hav* to depend upon soyhaan as a soaiw af food ?rote.a, but tú iwlí 

that dependant it will U necee»ary to ineroao* the rate of davalofawmt 

of technique» £cr the «cc.vcty and atlUaation of the pxoUiaa tti tha 

oil»«od* IndlRfcttow» to Étioee countrta« 
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18, See reference «'•. 

19. Circle, S. J., 7. I..   ti"*» «w» *• »• ***••*•    ü-p- fat   2,Äl.Wf. 
April 7, 1959. 

tO.    H**tta«, W. H.    Confers on Protein Rich Food Products twm 
Oilseed*, New Orleans. Leni a* ¿a*, May 19oH. 
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tech./tilweapcUo, Mloneoota, May 1972. 
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TABLE 3 
SOYBEANS:    PRODUCTION IN MAJOR PSODi/CIMG COMTfeiR« 

AND ESTIMATED WOULD TOTALS      COmmMS 

- ».. 000 —tylo;_tom)(2) 

Yi*M l*r Aere 
ììàè 
30,02? 

1969 

30,653 

12K 
30,911 

Iffl 
31,990 

(In kilogrami) 
._       1971 

1 UNITED STATE« 

.750 
CHINA (MADCAM» 6, A 80 6,200 6,900 6,900 .350 
BRAZIL 654 1,057 1,332 3,100 .609 
U.S.S.l. 520 434 629 
¡WD0ÄS1A 420 309 408 391 .230 
HEXICO 270 300 240 ISO .010 
SOUTH KOKA 245 229 232 246<l> .320il* 
CANADA 246 209 283 256 .710 
JAPAN 168 136 126 123 .504 
ESTIMATES TOTAL 39,643 40,361 41,959 43,687 

Id)   Fro» USDA PwtigB Agrlcultur«! Nrvtet, tomiM 
•       D.O., October 1971. *•     M 

\m   XbW., March 1972. 

Etctdtwl Cireiilfly. Wa.hlngton, 



TAAI 4 COTTONSEED:    PROWCTTON Dt MAJOR PRODUCING COUNTRIES 
 . ¿1.000 aetrlc tonni •  

1966 MZ 1968 .Ufi ms 1971 

mim> STASES 3,592 2,912 4,209 3,690 3,713 4,031 

U.S.s.u. 3,755 3,753 3,755 3,600 4,365 3,960 

CllOfA (HADILAND} 2,750 2,960 2,875 2,875 2,915 2,915 

INDU 2,008 2,312 2,13* 2,223 1,963 2,095 

BRAZIL 903 1,193 1,4.10 1,370 394 1,201 

PAKISTAN S28 1,056 1,173 1,093 1,071 1,171 

11 »A • X« 820 756 750 321 004 910 

warn ill 634 69« 640 640 ISO 

KEXI00 980 •71 1,067 762 627 679 

SUDA* 343 334 420 442 453 455 

IRAN 230 233 305 314 305 200 

SYKXA 288 .-»50 311 303 303 205 

CÛLUHBIA 177 205 283 260 239 256 

ARGENTINA 177 148 228 294 177 2S4 

GREECE IS? 204 155 236 234 249 

PERI 200 197 180 165 167 1§9 

UGANDA 154 126 154 172 154 160 

NICARAGUA 243 206 188 143 160 161 

TANZANIA 159 142 103 143 128 161 

GUATEMALA 122 143 142 102 105 110 

SPAIN 181 132 154 117 106 80 

(1)    Pro« USDA Agricultural Research Service Statistical Report. World Aaricultur« 
Production and Trade. Octobei 1971 K f   «ffwiUW 
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PKANUTS:    PRODUCTION IM MAJOR PSOMCIMG OOUNTKUSS 
(1.000 Metric tom>U)  

MIS 
HLIA 4,631 

am mtmjmy 2,150 

«KSIXA 1,445 

ORTHO STA3E8 1,153 

fPICAL 830 

MAHL 754 

mXMMXA 410 

WMA 39« 

twu« 164 

•MA asa 

Piflrlifl  WF wHWiMP» 224 

CHAD 110 

cerno 17 

MALI 96 

MOZWOIQUE 109 

MALAWI 130 

ZAMBIA 47 

HUAHUA 234 

TAIUAM 106 

eHMteVn 122 

TBAHAHD 158 

5,130 

2,350 

1,360 

1,147 

800 

754 

382 

444 

382 

280 

343 

115 

20 

120 

119 

212 

62 

234 

101 

126 

180 

6,065 

2,650 

780 

1,351 

554 

810 

419 

421 

353 

236 

303 

115 

20 

100 

153 

42 

234 

122 

124 

220 

1971 

5,800 

2,700 

1,100 

1,357 

800 

800 

475 

240 

380 

103 

125 

(1)   Pro« USDA Foreign Agricultural Service, Foreign Agricultural Circuler. 
Waahii^ton, D. C, November 1971. 
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TABLE 6 SUNFLOWER SEED PKODUCTION BY MAJOR PRODUCING COUNTRIES 
 O- »,^...^tJ^g_tongj,  

<i> 

1965 1966 m i 968 1969 1HÔ   AtZi 

Ü.S.S.l. 5,013 5,658 6,079 6,J. 50 5,349 5,652 5,244 

ìoautnla 564 671 720 730 747 769 900 
Argentina 757 782 1,120 940 8?6 1,140 830 
Bulgari« 357 423 478 456 541 407 45© 
Turkey 160 200 230 230 310 375 400 

Yugoslavia 265 282 250 309 390 264 347 
Spain 9 33 21 31 153 160 254 
United States 17 30 102 71 7i 85 162 
Hungary 75 102 79 94 114 92 ISO 
South Africa 74 102 101 82 90 97 lit 
Australia 2 3 2 3 6 13 84 
frane« 18 21 19 26 30 49 74 
»WwBHI 13 15 16 11 15 25 69 

Uruguay 39 99 76 49 63 65 48 

Obit« 47 54 33 43 ¿8 20 29 

(t) OSHA foreign Agrien!turai Service, fornii 
Waihlngton, O. C., February 1972. 
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TABLE ? 

"*,,mB!   "^•Sn1" "f * ""»ff?* «WH (1,000 retri,- toms)(*)  

IÄ>U 

<*ÖW (HAÜHJUt» 

táKIffAH 

Fimoi 

•Äff OtlKAMY 

NUT CEMfKY 

*y^0 iMf my iff! 
1,54t 1,347 1,564 I.H3 

786 6*8 780 •30 
nt 204 566 430 
IAA m 371 3fS 
440 750 1,638 2,134 
4S? 513 56? §21 
263 114 ito 210 

f« 29t Iti 213 
170 151 its 224 

<l> £££.,?'£ SaffTS,»"1"- ^^ —rtwar—1 fllmil.r. 
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TABLE 8 

Protain 
. . 7, , . 

Oil 
% 

Crude Fiter 
% 

Ash 

Soybean"' 42 20 5.0 

Cottonseed 21(5) lf(5) 10<5> 4.4 

Peanutsia' „(1) 48<2> 2.8-3.0(3) 2.5-3. 

Sunflower Seed 
(4) 

lepeaeed 

13.6(5> 

20 

39.6<5> 

51 

14.4<5> 

3,8 

3.5( 

3.a 

Sesea» Seed 25U> 50<2> 4(3) 5<3> 

c«**<6> 7.4 69 4.9 1.8 

,(3> 

(3) 

<1)   M*ttil, Kêrî F., "Oilseed Meals:   Son* General Cow-ante en titelt 

«éited by Nevin s. Scrimshaw and Aaron M. Alt schul, p. 128, Th« 
MIT Preas, Cambridge, Mass., 196«*. 

<2)   »the Morid Food Problem," A Resort of tho President*i Science 
Advisory Comtittee,  vol.  II, pp    339 and 328, May 1967. 

m *!E^jUto pot;ln ,y°?*ffl<f » *dlt,<l *»* *« *. Ai««**»*, pp. 49»,545,423 
Academic Frees, New York, 1958. 

(4) Eklund, A., Affen» G.t Langler, F., Strantam, U. and Nordgren, |i^M^Pi^B^^ej 

<3) Carter, F. L., Girino, V. 0. and álUn, L. E., »Effect of Proclaim on 
the Composition of Sesame Seed and Meal," Journal of the American Oil 
Chemist» Society, 38:148, 1961.       «-wra *—Wfffff» WM 

(6) "Development of a Process for Preparation of Coconut Protein Products 
for Us« in Poods," Seventh Quarterly Benort. food Protein Research 
and Development Center, Texas A6M University, Table 17, April 1972. 

(a) Decorticated. 



TABLE 9 ^^-lli^jiïjj^^,^^. 

Prot.» in Oll 

Soybean*' 45.8 0.9 

Cottonseed^ 41,6 1.6 

Peanuts'* ^ 49-5'? 0.6-.Ì 0 

Sunflower Seed <n 46,8 ¿.9 

Iap«?4»êfl>i]^ 36.9 3,1 

Sesam« Se8d(3) so-ao* 3a) 0.6-t.« 
Coconut w 24,0 0.Î 

Crude Fiber Aah 

6.0 5.8 

n.o 6.3 

'• - 0-£». 7 4.9-6.0 

n.o 1.7 

t.3 1.1 

a.7-3.7 10.5-i.1.2 

7.8 5.5 

(1)    Pierce,  R. M.T - Suo flower Proceas tn8 Veci» Inner »  ïou•*l rtr 

^    ££S£Ea?e¿. Hanf Prot fin F'W«tuff*-     »tif,«' k    « 
EaSirPw^;7^-^k7^ ^A«on^.  AltMhul. 

*ï it g.       <      f-o•p^ition oí zt-9,v># Seed and Heal,"  Journal 

(3a) Protein *•• \f x 6.,''r--. 

(4)    Development ,£ a Procer, fer Preparateti of Coconut Protein 
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riGü« t 

fWmiCïIOH OF FÜLL FAT SO/' FLOUR 

Whole Soybeans 

CtflckÍHg 
I 

{•«hulling         
l —:—• rwiiii 

Ute Lcapering 
(water) 

Conditioning with Stea» in 
Mi *«r »Break« 

Cooke r-fcxtrttder 

Di y 

Cool 
I 

Hill 







FIGURE    2 

1 

nUOUCTION Of SOÏ PR0TF.TN COtfCEKTMìES 

Defatted Soy Flukes or Flout ! 

Sol/eut Extract tun 
(A^ufoui; or alcoholic) 

i 

[JInsolubles i 

Hetolventize 

Soy Protein 
Concentrate 

Solubles 
I 

Evaporate 
i   

iHhejr SyrupJ     Dry 

Dry 

I Soy Soluble«! 
/ 
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FiniEî    3 

MWIHICTIWí OF PKOTCIK  -ONCf.ìrjtóTF PROK 
COTTONSEED BY MQUID CUSS JFÏGU ION " 

P^fatled Cor.fun»<.e4 FLtkas   I 
Hexan© Added  for Fluidi tv    j 

Comminute 

flirti eO Me£;h Srrcen 

3 er^. Stages Liquid Cyclone 

High Protein 
 Fraction 

DftBfilvcnttzf! 
» 

Hlfh Protein 
Product 

L. 
Hl ih 

Fr. 
;h Gess/poi 1 
ractlon 

Besolventiae 
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FIGURE 4 

PBODUTTION OF PPOTKIN CONCENTRATE FROM 
COrTOKSKED »Y AlK CLASSIFICATION 
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FIGURE   5 

namcTiON ot* SOY PROWIIN ISOLATI 
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FIGURE    6 

TWO STEP PRODUCTION OF 
COTTONSEED PROTEIN   ESOUTES 
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FIGURE 8 

PEANUT SPLITS-» BLANCHER 

GRINDER 

DILUTE ACID 
SOLUTION EXTRACTOR 

r { 

(pH4.0) 

CENTRIFUGE 

WHEY 
T 1 

SOLIDS  CRUDE OIL 

DRYER 

PROTEIN CONCENTRATE» 



tu 

m 

O         r J o 
«J V) 
O oc 

h* 
ili 

jk—* 
< 

i 
>• 
OC 

ù O 

n 
fa 

CE 
UÜ 

z 
< 
-J 
CCI 
•Mm 

I 
p 
CL 
tn 

a» 

tSL 
ce O 

o o 
z « 

a: 
US 
CD X 

UJ 

CO 

< 

o 
m 

o 
a. 



FIGURE  10 

twmmim OF snm FIBER PRODUCTS 
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FÏGURE   xi 

PRODUCTION OP SQïMItK 

Cl «aneti Soybeans 

I ^ Add wiut at 60°-80°C 
Disintegrato 

Slurry \ 

Hotuigenize 

Spray Dry 

Filter or 

Spray Dry 
| InaoUJbleaJ 

^ÍlÍL?•íf3   ^yw^'^üer 






