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Overy:na' Tjrip ]Nport
 

Stanley P. Clark and INnrl F. Hatt i] 

Project I'IO/T 93J- 1.- 90 *M'.'
73-3192010 

Durini g the latter part of October and earl.y Novumbr , 1969, Mr. 

Stanley P. Clark and ]). Karl Mat] a reconnaissanice Y"rvvy of. il made 

inresearch pertaini.ng to or rlatud Lo tLhe ut iJizat. on of ro.h coutls 

t NIUlnothe producLion of food products. The purpose of LI survcy. w.ams dteo 

that were k:no\n' to have b en conducte(d a:;the stLatus of research efforts 


well as those that were presentl.y underway.
 

Advice from a nutnhlr of source s gui(ded us to Centers of cu conLt 

Ceylon, Thailand and the Philippines. On Ithe
research in England, ]india, 

advice of Dr. Ragnar O1,lson, Vice Pre,,idC nt of uescarcl, Ka r]Ihara, we 

of Uppsal 1a and tlhe Alfavisited Lhe Biochemical Inst-itute at the University 

Laval Company in Tumba, hoth in Sweden . The food indust ry in Sweden has en 

lhe foodcouraged the Biochemical Institute to underLake an inves tiga tion of 

use potential of rapeseed, a project whichlpara].lels in many ways tlie Txas 

A&I project with coconuts, and Alfa-Laval is very int-erented (in both rapeseed
 

and coconut processing). 

Because single cell proteins do represent a potential cOmpc tit:or 

to coconut or any other unconventional proteins, and because it was believed 

that the industries involved, not being established protein companies, might 

be using some fresh, non-traditional approaches that, if divulged, could be 

useful, we contacted three companies who are in the forefront in SCP, two in 

England and one in Japan. 

The first section of the report is a chronological record of the in

fonnation and impressions we received from our many conversations. While we 
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have tried to :,,,Yd and report as; accurate]ly as pownible, if ce did mis

min Ude rs tand weintvrprvI 	or a ny of Lhe pcrson:; .ith lwhowiLalked, we apologize. 

'1 eo( nd s ection of tie report sunmayr.'e our i lre s s ions, COl-

WU our sincere apprc ciaLion Lo the many people who helped 

us plan tli:; survuy, and thiOe who spu it many hours tell1lng us about their 

work and ainiuvc' ring our quesLions, and parti.cularl.y to Mr. Pl.ip W. Ruppert, 

USAIl)/l'liilipinc::, for much assistlance and dlown-to-carLh coiiimmentary. 
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TIHE BRITISHI PEtI'ROLEUN CONPANY, LIMIT"ED Oc'tober 13, 1969 
Britannic House 
Moor Lane 
London, E.C.2, England 

lir. Gordon 11. Evans, Rutr'virch Co-ord iniLor 
Rkesearch and 'T'eclhnical le volopmcn tcmDepartnI. 
Mr. 1). L. Knight.; 

British Petroleum is working oa Iwo proce,.es from difftc.ni pl roleum 

feedstocks to produce yeast, containing about 65i' piot ein. One procc:;s un, a 

straight-chain paraffin fcedstock and tlhe product: dc:; not require ;ol ,tt ex

traction of residual paraffin. The otler procve s u:;e; a relati\.ucly hio.ay ga-.

oil fraction from refine ry by-products and require;s so]let e:trautin I" r 

nove the petroleum residue. The mosL inforiLion on BE i is1h'cuti[olcli proc,: se., 

for yeast from are in articl ini ruca rlmi,production pet rol eum conLained an e _hyd 

Processing for March, 1969. This publicaticn has cony idcrnbl ii forcan lion ol 

their processes, but no secrets are divulged. Other refc,ences on the subjiect 

are Chemical Week for August 2, 1969, and Chemical Eif, ineerina for August. 26, 1968. 

British Petroleum expects to be selling the products for animal feed 

next year. The economics of their process are such that they do not expect to 

be able to compete for animal feeds in the U. S. market. However, they do be

lieve that they can compete in the British and European maikets. In Britain, 

44% soybean meal is sol]d at 50 pounds ($120.00) per long ton. Fish meal with 

65% protein sells for 80 pounds (192.00) per long ton. They think that they 

can compete successfully against these prices. 

A policy decision has been made by the top management of BP that for 

the present they will direct their attention exclusively toward the animal feed 

market. Consequently, they are doing essentially nothing about po:sible uses 

in foods. It was apparent that the management's decision has not prevented Mr. 

http:difftc.ni
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1.v: nd 1lir. Knight from thlinking about food applicaLions, Becaius:e 	 of this, 

they 	are ;ithlei.uidiil)py with the naet "IpKtro-prot(lIn"I. They feCl that this 

if theyconld , i,'n 'i,;t i. in thc food industry. . ,su g e:'I d to L um that 

ligeo as an al 

to food 11:e would! be s;omuw;ilt lnndicappcd, People :ould continue to think 

of it ; n 1 j ud. 

creale..d I he ,i. oI iy lproducV being ani ecdi , t eltransi tion 

v a; I'tii: 

',P lvii tode isolates fronm tht ir pe trn-pr't-tin, and have run pHl

soluibility cur'vu':,. litcy have also demounstrated on a labora tory scale that 

I hese inolic canithe pun. 

in du:igning tleir clean-up procedure:;, BP have us'ed the Food & Drug 

for F'PC to evaluate Lhe i: product.. They believe thatAdmiuistrationH tantiards 

the protein they are now making meets all the requircmeiut : the FI)A ha: eCsta

ished for FIT', antd do not expect any problemi with FIDA approvial unl.ess FDA 

comes ul with som new arbitrary posit ion as Lhey did with FI'C. A strict in

terpretnLion of iersenut food laws in the United Kingdom .,ould prevent the use 

of petro-protcins under any circ'umstsnces. 'These laws: state that no food shall 

has been made from or whiich has inc]uded a petroleum procontain anything t hat 


duct. BI' seems to beli eve that this law can be changed.
 

Mr. Evans said that he will send us a sample of their product if he 

can get top management approval. Thi.s may not be given until after top manage

ment has decided tc give active consideration to food applications. 

The I' petro-protein has been rather extensively tested both in rum

inants and in non-ruminant s. One pig that was held as a reserve in a comparative 

feeding test had its ration adjusted to where it was including up to 657 of the 

petro-proLein as the protein supplenment. The pig grew well and no abnormal ities 

were evident when the pig was slaughtered. A ham made from this pig was con

sidered to have a normal taste.
 



R\NIKS 1IO\'1 1CDOU(;A,11, October 1:3, 196')
 

Lord auk l,,(:1irch Cen er
 
Lincol n Road
 
lligh yco:ibt'

Buc'k :i l~,il"ngl,andngia::i 

PO ;for. Sfcer
 

)r. G. 1,. So]oi! iv-n
 

1)r. SpJ.ce lh :Y t t t c l'cfZ,:Ior a1:; so n..cv1ihat of aIII I11L ill"() ill. 'l'lltct 

has becfl COl1Cerli F'lI d ut ]Ick co' Im c(8 i[on Itwt \.'t ,ill "IlH L1ib tli, Of ln iI 

people in uiii.Ver:i.tins Illd jIIdti: Ity. T , bridf' i ,- g., il \ t :; l;Ivt' .'li 

giving academic appointli-iitts, to .volcct .d scie i:J ,; frow iiidw..try. Dr. So! :,:; 

caIIie to Pank' Ilovi froi; B1 ifSl- P]et two y(:;r.; a : ill,-,,]lO Zq,, Lgo J( co',!,(it I 

fermeut ation researchi pYo'rgrll1. 

This company is tle largest food maiif,'ctUrer i Rnritiii. 'IlI ir opt,

rations include frcLc'x-dIryjnCl; of egg.s, bhlkin , of lbrcal, Clnd r1i iig o(f l.a 

Dr. Solomons is ill chnrge of work x.i lih i. at tcmpt lito, develop pr ::. for 

the production of protein frin van ou.s1 cOirbchydrate mateCria;a] tlIe alC by

products of their lili].lunlg proce,.seS. They are- usiAg fuig i becan;e lhey be li(V' 

that the fungi haw the lea,;t pro bem witlb nncleic acids and a ILIl L-i advI

tage due to the fibrous structure of the fungi. 

produceProfessor Spicer believes that it will. be very diffi ul,t to 

food proteins using bacLeria because these contain up to 127. of the uncleic 

acids. Yeasts are interiecdiat.e with 7-SXn and fungi are loest with 3-57. Pro

fessor Spicer believes that the research done aL MNIT is convincing evidence 

that nucleic acids are biologically har17ul, lie said that BriLish Petroleull 

has a process for reducing the nucleic acid content of their proIducts; u.sin, 

intracellular ribonuclcase. This process was developed in cooperation with 

Lo the Sloan lnst.itLute.Dr. Steve Tannenbaum at MIT who has a patent assigned 

http:uiii.Ver:i.ti


a /O/7 protein product using

Sol u)mo: I)(' I icves thiat hie cain produce 

lie says that the mafungi at a c,,; t of between 12 and .5 cent s per pound. 

r which he bliuvLs will he compa tible 
terI It hw:al a I uial1y .fibrtl. clhract 

a nuLLty flavor that slould be accept;able in 
Ir, UtAW It.hasWith :: !at 

ftA ytU ... l)r(,f(, qor spJicv ind.ica ted thaLt if we should fLind an
 

fiber from coco""t for ferweitAjon, he would be
 

SUMP. 


iMlt (' tst in .t: , Iti ,. wa: tie 


will iog t" ptovid, assi stanjre to the program.
 

(M parl ic n1r intue.est to us was a bread that Banks Hovis is pro

h n dv.: thieir rseaicti organ Ou .l Tihis bread is sold
ducin tihat a (vt op.d in 

is sold as a diet food for M,,ight control.
under tlhc triade na:.' "N in)1C''", and 

and each sl.ice \.'cigh.n: substantially Ner' than a 
It in, a low dlis:ity lread 

the bread has the appearance and texture
normal siicu of rnad. Vnehtlcss, 

is made possible by blendi,g native flour
of theiIr ordinaiy liitc Ibr-ad. 'liis 

its e:tensibilityThe denatured gluten rotain;
with partially dna turd gluten. 

it does not produce toughness. The nativebut is sufficiently dunatured that 


to a formula that is 251/protein
and denatured glut ets arc carefully blended 

loaf of bread under conditions of continuonusand produces a higlh quali ty 

secret and is not patented. Prodough manufactutre. The process is a trade 

to enter the internationallanks llovis has no plans
fessor Spicer says that 

market with this bread. We examined and tasted a sample of the bread and found
 

Obviously it is less
it to be fully comparable to the typical British bread. 


Brit ish bread. 

Spicer has seen several plants in Russia where protein is being made 

hydrolysis followed by fermentation. 

dense than ordi nary 

from the cellulose of wood pulp by acid 

for animal feeds. He believes that their processesThe proteins are being used 


that they do not have good enough cost accounting to know
 are uneconomic, but 
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what their ecosts really are. l -es not cow: ider the ccilula:,,.; to b. 

Very promising at thisLime, a:; tlhose prestcltIy in use arc only effect ivc 

on fairly pure sub:t rate:. 

TI'OICAL, 1'lU CItS IS;TIT'UTE October 15, 1969 
56/62 Cray's Inn Road 
London W. C. ], Eugland 

and 

Cullam Abingdon October 16, 1969 
Berl-:shire, England 

Dr. )avid A. V. !)endy
 

Dr. Brian E. Cr i w..,ood
 
M,r. V.i ns:t oiu ''~, in
 

V
Mr . A. . . ati:c 

)r. Griu'.2ood evidcntly is rather of a public rclati= o;frroi. in the 

organization and )r. Dlcndy, x.'lo had bcee j.L thel only about one ye:ar, direct: 

their devu]opmonL laboratory and pilot pl;Lnt. ilr. 'lin.,i:; in a proce:;: ctcmit'cal 

engineer and Mr. Jame: operate:s t cir re;earcl, hakery. 

Tropical Product:,nIn:titute was founded 15-years ago as part of the 

Britih Ministry of Over:;as Deve lopment_. Its purpose i s to hel.p dcelop in, 

countries, boLh within and without the Commouv'ealth, to gain greater eneriI:. 

from thei.r plant and animal resource:s. It has five departments: Food Science 

and Technology, Non--foods, Econom ics, Industrial Tcchnology, and Tropical Stored 

Products Center. It has a staff of about 350, more than a th ird of whom arc 

scientists, engineers, and econo:ist s. The budget for 1969-70 is 795,000 pounds. 

TPI has had an interest in the production and uiti.li ation of coconuts 

for quite some time. They have been working on proces .s for recovery of pro

tein from fresh coconut for 5 or 6 years, hut only in the past year have they 

had one chemical engineer assigned full-time to the project. 
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thntL 	Lhere were throe rtaonn \.'hy Lhe processes that 
r. Indy f0.11 


the 	 past 15 oY 20 years have failed to become com-have bun d(vl.d (,,,or 

ic (V in:l I bvlet:
 

(1) 	unfnvot'abl e coli'liics 

(2) 	bad citinug of plnait:. iln arsas where the supply 

of (OCic) It Wan inriduquaIC 

(3) 	lac oCf ai (• infoy iation f(or piir('c op limii) .aLilon. 

di veI: ni:i'nL , Liuy UV ((.1 iti c-ocoiutLr as oh Lainec, 

and have fotin tisl I tinv iiaIti t y cf tlie coc,uit On a surn tiein1 eb:cf t both 

In1Ctheir 	 VO)r th vus ,cd r ol 

On its5 protrc i', tii i t..ei,,LinI ilicnd ulon tlh 1(n rlu' of tie product; oMtainied 

(1W ixwi iid th,l , i ridcit iu whichi. I. i .Pviit d lta agnuw:iv" ' ticundert.hercf 

s:tibstjntlial ly. Forcocoiniuts arc gr,, uudltiill tbill y influ nce tliwi - prper tio; 

exal e, lie sNid th1. if Clcoilst ,gron' a. ,iLentart' in fur defic soil the copra 

is rilicry and thutcfirc in rather difficult to procs.'. 

T'I llha:; deviiopod a pricess for rulovi.ng tLhe cocoli''t meat. from the 

she]!. Telcy stm;?i''rg the coconutts in water in a tressure tank and then build 

the 	presstle up to 50 or 100 pounds usIng air presurc (.e wicre given these 

two 	different Kil:er; by tw,.o different idi vidua ll.s). Th coconcuts are hold at 

thi.s pre sh:cuLm. for ab ut 60 ilnutes, Undc'r Lhcse conditions, it Ijr believed that 

the wa t-r is forced through Lh,' she]1 of the coconut. and causes the coconut meat 

to shrink. The pressure is then released slowly over a period of about 20 min

utes. If Lh pressure is released rapidly, the meats apparently expand and 

if the conditions
once again are difficult Lo separate from the shell..However, 

are as prescribed, the shell s will separate easily from the mcats. They sai.d 

that Cotioldricli I'roducts of 137 Sierra Street, El Segunda, California, 90265 have 

developed a coconut sheller but they do not know huw successful i.t has been.
 

http:rulovi.ng
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TPI has developed, on a pi]ot plan scale, a proveL, for ma king prote inNo.. 

lates froi fresh coconut. If they remove the tnt.Li, ie protein is h.liit, bit. 

testa Ie.fL brown. ;in ofif the is okLthe prot,el 15: i iglt We wv givcn syl,:: 

each of the two type s, of protein. 

They believe tlha pnring slould be avoidcd if po:,: ible, lea=ise of 

the cost, of this ope:rat:ion and als) bc'C use the oil and protein in the palylng 

end up in a copra-like product of lover econ!.ic valei.. 

In the TPI proces,; as pren:ciitly developed, coconumeat:: ;Ire. Icl 

with an equal. weighit of room tcpe raLti-e waLtr. The. lii'ti i ' is,u sCYe.'l, d t o 

separate fiber from an emulsi on. 'le fiber i; pr.ssed to recuvwr a:5 much 

emulsion as poss;ible. The emuls ion is acidified .u about )1! /. 'JI'e acidilied 

emulsion separates by grnv! ty Into four ph ses,ln;Iely: oil, oil wa ct emul:: Itll 

containing proteini, all at ous layer cotaininJlg Carbohiydr;ale: in sol tit ion, and 

coagulated protein on tlhe boLtom. At pre<snL, the acidified cuul.sin is cen

trifuged, the protein sludge i; oo1]cccd aid dried by ethianol or ihsoproialiol. 

Along with the water, alcohol renoves som of the oil which is carried over 

into the protein. 

They have found Lhe milling of the coconut meats to be an cxtrume ly 

important operation . Their objective is to put the cellulose into a condition 

that it can be separated from the emuls ion using a sliakiiig sieve. If the inilling 

is not properly done, yields of oil and prolein will be low and the separation 

will be difficult. In the pil.ot plant, we saw a sLainless stcel meat grinder 

of British manufacture which is: reported to do a sati sfac.tory milling job. It 

was said to be comprised of a wedge-shaped impeller which forces tlie material 

through holes about one millimeter in diameter. The operation is both cutting 

and extrusion. The closer the wedge is to the dieplate, tLhe butter the ex

http:econ!.ic
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racti.o tiM.iy get. 'hey have tried a olNoJ.d mill, but found that it dis 1nLe

gratd the filbr to su ch a degree that it was di.fficul.L tC separate from the 

process ha; milling in twoemu] ion hy n,,com,In,. Ti projected conmarcin 

stags,, by a dicur and a crusler. 

1
'lhe ,scej: used in the VI.lot p ant are of the vibrating type like 

those mtnu facturcd by the SUCO Company. The scrcen is about: 30 inches in 

diameter , of u t ainle:: ,s;teel. 'ihe one observecd on the .chThe was 120 mesh, 

althott h,200 , wi g as usual size. By th e procedure out:lined,U( h I.' given the 

when usi g a 2aO( mesh screen , only a small amount of fiber is collected on 

a 30()0 mehi 5''t' in1) ser es. 

At pr:et., the fiber from the screen is re-extLracted with water to 

increas'';e Lhe yield of protein and oil. Single ext-raction with only a single 

stage insd.sirable and Qrtis hoped that: this wi.l ult:imately prove to be feasible. 

''he fibher, contain: nearly al1 of the oil los t, which amounts to 10% to 15 of 

the original protein. Work is being contle total, plu:s about 2(Z or more of 

ductedcon tle development of a dewatering press to squeeze oil and emulsion 

from tle fiber. Expeller pressing of the fiber has been tried in a Japanese 

"Hlandtlr" screw press. However, satisfactory expeller pressing requires drying 

of fiber, and this they do not want to do if i.t can be avoided. Processing of 

the fiber to achieve maximum oil and protein recovery, and to find a use for 

the fiber, is considered to be among their major problems.
 

The emulsion from which the cellulose has been removed is coagulated
 

by acidul.ation to a pil of about 4. The acidified emulsion is then put through 

a three-phase centrifuge with a 6" disc bowl and at this point they encounter 

their most serious problem. Instead of three phases, they have four. The top 

phase is mostly oil and the bottom phase is mostly coagulated protein. The 



second phase from the bottom is an ;aquou: lnyer .hichthey said (tintaln; 

very little niitrogen. ]oweVe ,vOr LI L C' n t 12 aqicu.s layr.at interf;,cc 

and the oil layer, there is an emulsion tlhat contai ,s both prote in and oil. 

They have not been able to find a mens yet for tOhe efeccliv recovery of oil 

and protein from this layer. Both: Dr. Deidy and Nr. Win::toi Timviiin:;, thii' 

chemica l engincer who has been ruinning the pilot plnnt, empha*in:u:dc lru~mt (dly 

that they would l.ike to know more about til,physicnl chlemityy of t lie coconut 

emulsion system. They be3leve thaLt there may he Iw..,diflc rnlt pJttLvi:; t ht 

behave differently. They raised the question whethcr tLhe matefrial in tim 

interface layer migit be a lipoprotein. In their iudgeemit, the s;epa ratlol 

and recovery of the oil and protein in this interface layer will he ti, key 

to a viable process.
 

PresenLly, T'P1is washing traces of moisture and fat from Liiir 

precipitated protein by extraction with etmanol at room tcmperatuore. The pro 

tein is then dried at ambient temperature. We raised the question vhether 

this extraction was causing any denaturation and they did not kno.,. As stated 

earlier, they have given us samples of their protein and we have agreed to run 

some functional tests of these proteins and supply them with the inform:miion 

we obtain. They were not making any functionality tests, and were quite 

interested in our approach. (We have lookcd at their two samples in a pre

liminary way. They contained 797 and 91% protein, but were substantially de

natured as measured by pli-solubility profiles. Because of their low solubility, 

no further functionality tests will be made.) 

The principle use they appear to have in mind for the coconut protein 

is as a supplement in bread. Mr. A. W. James, who is in charge of bakery re

search, has been experiment.ing with the use of cassava flour in blends vi.tl 
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litv to ,read
w]ieat flour, sh, :v.d us somc 01 lhe l.onv. of b that l e was baking 

and tlie cas:;v:n Iha'd a rather wny1:cd dtrIiu st a] effect upon the tezture of 

tie bread. 'Ilyhave hen using the coconut protein at a 3Z, level to bring 

tie bred bac.k to i laaniml [)ro('in (onltit. Iito qual ity of the bn:ead they 

Wert, Iiig w:Will uassiivn (/,) and coconut proLein (3A,) was definitely 

subs ;Ldlai (1. 

'J'PJ tony set up a coconut proce.s;sing pilot plant ei ther in Ceylon 

or in ]hrbatw:. En suggestdcl to )r. Dendy tLt it could be useful for us 

to collaborate i" Li!,c development of processc,,s for frcsh coconuts. lie ap

pOei(.d to be YeCLlpI!ve to the suggc:;1.i on. We asked .hiether he would be 

agreeal to Ihaving'; sotehody from our sLaff spend a couple of wicks in his 

pilot plant and ie prmpt ly agreed. We feel that tlis is a very important 

contact and Lhoct w, shunld mai.ntain a consLant flow of communicattions with 

Dr. )c'ircy. 

Grimwod aid Dlendy mentioned that they understand that work on 

coconut is being done at Stanford University. A pilot plant is rumored to 

be under construction on the island of Samoa by an American firm. 

INSTI'TUT OF BIOCHEMISTRY October 17, 1969 

University of Uppsala 
Uppsala, Sweden 

Biochemistry Institute:
 
Professor Jerker Porath
 

Dr. S. A. Lieden
 
Dr. J. C. Janson
 
Dr. Von itofstcn (Biochemistry Institulte)
 
Dr. Von Hofsten (Institute of Biology) 

Also Present:
 
Dr. Rignar Olilson, Karlsham 
Mr. K. Gillis Een, Alfa-Laval. 
Mr. Reino Sepp, Alfa-Laval 
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After a tour of the la",rat ory, 'rofesso 'ora li'h 1 tI pr,,'inI cd 

a seminar on thleir work witlh ralpwccd . This wo:r was udcri ;!vn in laT. pan't 

indu:try, as vcprC:,itd by 1 .at the insligation of sygj::et:s of tIhe food 

l&cau yh tItil ect aiLI : ifu',llOhlson. Alfa-laval. are deeply inteLuC.tud 

ial (Al :-1avol 1, ,approaches (such: an at 'TP) h~ave subs auIl polt 

'cntri fuges). The seminar was cosisd'v'obl aid (,u(,3 ,1i Ient toof jlntcevsLt 12io 

us, inasmuch as this very prust igi u; proteln resCarch gymup is t ;m,ikin', s

seni.Jally the same approach1 to rapeseecd tLat we arc to cocoh ut.. 

Dr. Von lofs tcn of the ]In:;titutLe of Biology in miting a s l oiy by 

electron microscopy of the cell]unr structure of rapes,'d5. tier iw,,t ilttr t-. 

of the b1 i. a vacual.pr"lC hod iCs v.1:OUiiing observation was that in the centMr 

she believes corta in; the ant i.-nutritionaI factors of rapeseed. Cls noSheI ,.; 

direct evidcnce that these are ant i-nukritional factors, but hs sum pr:uwipt v' 

basis for believing that they are. 

rape:-CCI pro-Three extraction proc ,;es have been usCd to produce ud 

first, rape;Ceds were rolled and water extracted. Proteins weretein. In the 

the other extractables by gel-fi1ratLion. The solidseparated from some of 

residue after protein extraction was dried and so]\ent c::Ludactcd to rliCVVT 

In the second proces;, the rapCscCds wCre rolled and dceiulied. Thethe oil. 

the protLi: wasoil was solvent extracted, the residue was water extracted, 

separated from the water extract by dialysis. In the third pro ccss.';, rape.scd s 

were roilled, the oil was solvent extracted at room temperature, the residue 

purified by gel-filtratlot:was water extracted at pl! 11.7, and the extract s were 

at pH1 10. 

Water extraction in the first process was tried at pll 8 and al so at 

pH1 11.7. The protein from plH 8 extraction gave growth rates comparable to 
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ca:;vi n. 'lu ruesUltU; of LtE: cily ttsLi.,;. showed soe patiiolgical liver cells. 

.rL.in c.: routed A .7 re ]a rt ially il ncol ut io pt /, soi 1.1 (2,EiII'd at gel.

fNi Irat Vw u'. rc r Us cc, 7 .J' Protcn fr.-;; the 


J'av' g'fn..' I C,, (I' ][ ; i] to ( ca uin, but t, uxiCi ty has not be.r measured.
 

uifre 1 secood proc.ss al;o
 

In t 1hlii .:', [li' v.t ra Cl at piH 31.7 v' s stablC ',pim wn:tiir aga L bacterial. 

grot-.h f(,b:.v 'inl da;y:;. E::tra tion ,t :2ti11.7 recovers about 90Zo of the pro 

Win. ia,,vi.y Q IpH1 8 is about 50,. 

V!C251\.' pA l.t p l 111(10C3 the diruCtiou of Dr. Janson, .h1uich is 

capib 11]"Ifp)roCIt b':jii', I - of rapeseed :1 it: a Sephadex gelki.lograms has 

fillra ion unit \itlh a columunu about tw.o feeL in dianw. ter. They believe that 

gel-filtrat in ]ii:: coi;,vai possibilities, particularly v.eun one is trying 

to Iei(ioVe a raLlier s15,mall anou of unwant[Cd componeu t.s. TliHCr present goal, 

ho\.'v\'er, is si, ply rucivery of stifficiJcJiitl quai, t ities of rapcseed proteins so 

tial, they can be cha ractcrized by molu cular weigiIL , isoolectric point, amino 

acid analysis, bilogi cal activity, and solubility. 

Ile Ins material.s rapeseed
n;I t,t e in natural]ly concerned with tLhe in 

which are coin; idured bVoloicaly undces irable. These are Lihioglucosides,of 

which t hey say there are s i: iln rapeseed. They contend that these materials 

are not toxic but. simply anti-nutritional. 

AItA-IAA1, Al; October 17, 1969 
Twn a, Sweden 

Mr. K. Gillis Eon, Director of Engineering
 
Dr. John A. Aspegren, Director, Research and
 

Deve.opmuent Group Staff ,
 
Mr. Rune ,l. , Process n,; igincering
i1enus 

Mr. Walter luluffmann, DManager, !,%ocCCs T)Cevelopimet 

Mr. Reino Sepp, Manager, Procc:-, laboratories 
Mr. Egot Wagemann, Research Engineer 
Mr. Sven-Eric Kroon, Sales Enginuer
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The Alfa-Lnvnl p iop'e w cv very iotcrosL cd in the po::ibi ibiit:: of 

centrifugal proc.:::. i ng of oi.ui d for prot in. 'll y arc attuI:pltigito U 

around \.orld l . Anpv l' 

appearcd to be part icul]rly iutcre'ted in cocoinuts,. 'l10Y hia\ d'ul, d a 

centrifugal. pr~cesn.ng procodure for "pouro-prot (Ins":''. They did not v'olutecer 

any of the detiails of t process, pre:nuoly beca se Ihey dcviloped it in co-

operation with some company \.hicht is act.ye, in the ficld. 

Mr. Wageinnnu had some pho;Li CYr~li': of cOuit miltai showin, cc]l :; 

, 

in touch with al. devc,]li op nits tlic iii fic DI , v;Ic 

about 50 micron across by 150 iicrouls long. Apprunt;ly ihc cell wall:; arc 

fibrous and contain the oil and protein within thieji. 'J'Micy have conducl d sonic 

experiments on mii.]ing of coconut to ilceasc tLhe oil and p)r'ot eii. They ciphii

sized the imporLance of wlli.ng upon the efficiency or rccovery of oil and 

protein. They found the moot stuccess on a sinai]. sca]e witi a cyli nder cil

taining glass beads one millioter ini diameter anid a stirrer operati g at 3000 

rpm as an attrition will.. 

They said that this i.s the same type of mi.i ti is buing used 

experimentally with single cll]. protein;. Only after this mi.ll was used, 

could they get nearly all of the cells opened and the oil and protein re]eased 

as shown by mnicroscopic examination. This milling was coiduc ted at a noutral 

phi. Ceotrifugation in a tube formeuid three phase: cream, wahL[ 'r, and solids. 

They said that the separation of the oil and protein phase is difficult , and 

that it ultimately may be solved by the use of surface active agents (detergents). 

A Sephadex fracLionation sys tern for cheese-whey has been developed 

by the Swanson Company of St. Paul, Minnesota. When asked Lo compare the 

merits of gel-filtration with membrane filtration, Mr. Aspegren said that he 
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felt 81-fi.tratioi wunu]d be appieed where fracIjonation \was desired and 

me braii' f-ii ral i ili VW. ldlbe usd for concentrat.ion, 

Alf;i-Lavail feel tlat havig to separate ,oil frcomn fiber, as in the 

lJ'O'lTl.I ASSOCIAJIONill,; Ii); OF INDI]A October 20, 1969 

Mr. A. V. Mody, Vice Chairman, P. F. A. 
Uuii ,licC ipaimy 

Mr. Ilody i, preset .IlyVice ChaIran of the Protein Foods Association 

and it i.s expt cid that he will be lhe nexlt Chairiian. The Association is a 

grimnp of abIout tw'I.enty -five I nd ian compa n ic interested in the proiiiOtion of 

now protein foods. They have m:l;C modest financial contribuLtions to establish 

the Assouciaton whose present activities are centered primari.l.y around market 

survuys. 

Mr. Mody is the owner of Unichem, a pliarmaceutical company. This 

comupany has several hundred detail men contactiig physicians and drug stores. 

Coinsuqucntly, Mr. Nody is looking for ideas of foods that he can sell through 

conLtacts of this sort. 

lie is presently experimenting with a cookie (an Indian biscuit) which
 

includes prW press solvent extracted peanut flour obtained from the Tata Oil 

Mills Company. This biscuit is formulated to supply a substantial quantity of 

well balanced proteins. Like everybody else in Indi.a,with very few exceptions, 

Mr. Mody is more inclined to be interested in the protein efficiency ratio 

than in any other characteristic of his product. However, he is a practical 

businessman who has become aware of the importance of consumer acceptance 
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and has in fact scaled his .deas o the required pirotein cont ent for the 

biscuit down from his original thi lin of 25" to his prvn.;Ii pro~duct w.ihich 

is about 18% protein. This was done to make the pr;duct II rc a cccp1 al8 {(o 

the consumers.
 

Mr. Mody is progressive and receptive to new ideas. lhowv',r, his 

products must be limited to tlhosc which can best be marketcd t brounh hi:: 

doctor detail men. We sugge'st-cd thAt he might consider markel in,. a corv1(F 

whitener or a tea whitener, inasmiiuch an ::raLhr large quan tit.ies ofAbo:i.]cd mitk 

are used for this 1urpose in India. 

Mr. Mody expressed interest in products which could be produced 

by continuous cooker extruders such as mixtures of cereals with oilseeds or 

oilseed products. He is also interested in the po;sLbil ty of mnarketing a 

blend of wheat flour enriched wi th pea nut flour. Cust.own:ri].y, Indians: purchalse 

wheat and have it ground into flour or take it home to grind. This is reputed 

to be due, in part, to the fact: thmat Indians distrust purch:lsed flour assuming 

that it might possibly be adulterated. Mr. Mody recogni zes thaiaL packaging a 

fortified flour will cause manufacturing problems and increase the cost. 

TIlE TATA 0I, MILL COMPANY, LTD. October 21, 1969 
Sewri
 
Bombay-33, India
 

Mr. D. K. R. Rao, Manager of the Oil Mill 

Dr. B. P. Baliga, Director of Research 
Dr. N. L. Murty 
Dr. K. S. 1olla 
Dr. M. Rajasckharan 

In India, about 707 of the coconuts produced are used for edible
 

purposes,chiefly for making curries. The fiber of coconuts has a strong
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tinliy Lo, absoitrl, fat. When dry, it will aborb 60" of iLs weight as fat. 

])r Hal 1pi vt'y :.I tl A m : l , mm fta i h; procvsn for pr-t'dcing (.ncoiut pro

t t h,' . ats, tract. olvcnttin w:i dy hi.(''t P .tt tlwi x.'i and th en e.:t:act 

Li ut Itt iiI l,t t litc 't idu . For Wet. cuntL ' fug'al proces. ing, he s ',gested 

li! I .lI11w' c t ,ut iwl'.:, i l hIh added (',ci tnit oil :in:-;tend of water ai; a possible 

i;n :;n orf lruv'wi inn:, thr fomait l.l of] umul s:;i n, D~r.0l ay uha]'an, bad w.orkecd 

(III C(t'c ii 1 ,t i l't I le Cu i ral I} l,.) 'Ac'ot'itl i ti 1 ](sea rcli 'i L 1. ttlte i n 

Mlysore'.' Ill. , ~ ll;;id!';,-lt: tha:t outl: of Lhu2 p l cosll: w,,ithi thle Kraus-Ma io . 

prc't,::; at IIystoJie \.I". the ]arg ai'lhi!itillnt of fibe lhe vin] L t. pre<ss; alOing with 

Lt ('linl1:ill cat: igi [he is;olat:(d prtetc ini to he liigli in liber. In addition, 

lite oil l'ss in tle u-pllr coke .'a,: tou higli when tho fceud rate [to the press 

was Iihi enotji Lo 1he ect.oioltiiJcally feasible 

]II llwiilay, iata p (,duces a h Igli qu .ilit y food gYad prCpU - so] ,CIAl 

ext.racted Jour som of wliicli is sobland t:ii, lmjority of whicl is used in the 

liiluraLu't tre of t ir iso lat ed peanut protein. The qui~:Lty of peanuts they use 

for this operationt ct' t. lheui abotut eight dollars per tonllnt e than ordinary 

peanut.s. Thu peanuts are c' .ea cd, 1)lanched and hand picked as if they were 

going to be eaten isl nuts. Then they are screwire.s:ed in ole V. 1). Anderson 

expeller. The press cake is acculaulated until enough is on hanCd to make a run 

in the oil mill solvent extractor. This was reported to be a V. D. Anderson 

vertical euers ion type coluii n with a capacity of forty to fifty tons of pro

press cake per day. it has a steam jacketed screw conveyer type of dcesolventizer. 

The specially processed prepress solvent cake is ground into flour 

in the same area where the cleaning and sorting of peanuts and the prcprcssing 

are conducted. The flour is bagged. 



Processing in the proLuin isolation planit .is a copsiinat ion or b'at ch 

and cont iluous. t 'actLioji am p!H adjusztstllt arc latch pc0ia iois and tht 

drying is a continuou; .iap ,rat . All of the cquip:,l is t; inl s:; ;Ive 

with san:i.lary dairy type of cons trucLi.on i nludticnio pipin ond uIp.. 

Bags of flour tare l].ci cLd to a suicoiod f.loor ]c,I i md q,,d Iby 

hand i.nto floor hoppcrs over lixi; tm tanis.'lio'rv rocu t e;I(r;i init' w\ lr i. s 

added. Af.te:r mixing, the batch of slurry is run into N ba.kci cc.lrii Fc 

where the insoluble matcrials are s parow[t 1 fruit Lite u c.I t. At 1li p)]Iytiit 

time, the insoluble mat ri.al n are di.scardod. The pHl of thte extraLn ct ;i:iislvd 

to 4.8 to ti.9 with 5 N sulfuri.c acid and thie protein pry,'pitattus. 'Ile tc idilid 

centrifu ocd a . oflextract: is int COiiL tt inuon:' centr ifugeg which di: clhlarg, s a stream 

water and a stream of proteii solids it the form of a Slorry. The :iqtttol:: 

phase is discarded. Tihe proteuli slurry is lticuLtrlizu;ed wi.ti soil tll iydritaidc 

solution, spray dried Id bagged. 

Hydrogen pero::ide is added to the cxtractLion water Lo aid in tle 

control of bacteria and to provide some bleaching effect on th protein iS

late. There are also some iudications that hydrogen pern:.tidc aids in the 

elimination of aflatoxin. )r. Baliga saicd that their isolate is consistently 

devoid of aflatoxin. 

The two basket centrifuges performing the first centrifugatLion are 

German Kraus-Maffei imperforate basket type with automatic sequencing. Each 

receives a charge of slurry while spinning. The supernatant is discharged by 

a scoop with an adjustable depth of travel. Then the solids are also dis

charged by a scoop. 

The centrifuges separating the acid precipitated protein are Danish 

Titan valve operated machines. Valves in the bowl are opened on a variable 

http:trucLi.on
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I iil Iallo lh to dciUciaygvd tii howl.1. Th c~iii ~ti 1'\ saidhs bu fromt disc 

., ,,, 1t iik; nilk sai(d,' ( l;,ti~,, I BUc t fizi :; n;L bu [ th mlc iess, \:s 

ie In:. 

'li Ji1l (If ii 'til iiil l um;,ti JllVfo (r i'flv (i f .tn i v.dlI l!I.ccl to Ue 

('tl; I' i , :". , i ca, ,"an:.'lit spra y dclti i] a Dan sish> .' Ve' I i ci' cy]iidecir 

. ithii a ,' i I .;. 'aic, cdyiia air :,heI e'a t i aiuci 20'J 0U,. p,i ; t. ltilii 

[lulit ,s i ll ;inI < lI ji d J l I I Iiv M a t rC l a; _ , ch n,'li o l T.(c . e 7"]ia H v i n gl tLlh d.]yy i u r, is c e dll 

by ciil I ,t r ji:,iu,:din1llily and ]lm ,iciciit d. 'Ih i lai -. iti i vitia l from: 

lI cy'l eiitdu5t c€ iii ee l an!dii Is b;yrdi ill ailaneiid-c it oend coulvd room. 

The pla rep Itob, lilillur 11 coilI jlulltLIl. >' s ix diys)'per week)1iiil oted 

wi Iiitiy iiiiiii slhitido1 ftyforii cllip] (tt c._lllt p eVery to doys. 'let sc lin.ii, 

,
p i c iif ] iut fltoil i; 0.7 to 1.0 rlpee.s p.r kilnrm'u (A.2 to 6.0 U1. S. cents 

pi poi)und) ililid of io,,Pll lirolte is 3.5 to 5.0 rU)cor pr io raim (21 to 30 

V. S. ('lit piuin(d).eir'" 


Tie 'leLa Oil Mill Ci.mpany operates anilcitier peanut. proteCinI isolate 

planit at Alllciklidai. b'li. plant uses raw penuts as fetid stock, Whie. the basic 

process was devte pced a l tIe CenL.ra1. Food 'le chnol;,cl o.a1 inst.i in,:earcI tu to 

Mys;ore ' , Dr. Baligm; told us l..1i1'TatLa was the only organiznLion whi ci has thus 

far inidut ialI ici the prolcess. Tat a was pr'oduci.ng alout 10ct kiiorllgrs per day 

of the isolated protein for use in a now chocolate flavored drink coiita ining 

about 5/. total solids whIich they were att-empting to market . Naturally, the 

protein produced by Lilis process is more soluble than that obtained from the 

prepr.ess solvent flour. 

In this process, an aqueous slurry of raw peanuts is fed to a three 

phase centrifuge to produce three product streams: oil, protein extract and 

http:pr'oduci.ng
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New 11 

I 1w utin 

a slurry of inm.olubles, One chanlg tyi:Vind 'in Ia f-,,i Lh oriia T, I 

process and .hich improved their "VVenu] ; \.,,I : : isto of ,a diffi it. 

Iii:;i tmake of three phase centrifuoge for Lhc one or.igi 1121y ii:tl;l d. v11y, 

only 80 to 82 of thei,t 1krctic l amnlI nv2,ilh1 c..their recovery of ol is 

Dr. lEaiga bel.icv s that the affinity of th e iher for oil is tw ,un: ol 

the low oil yield and hi believes tla tiis probl], \,:ll I - .'n se in .. i 

problems ::1 il a to 11,.coconut processing. Tata also has so: e cwuIi.sion 

pl. i.which have been encountered by the Tropical Products Inst I.itute. .-

says thaft Tata has bcc gu tting bet:ter sepiaation, ini cli ,1t1,un (.-Baliga 

a batch ce nirf-og had indietcad thy ciml I xpel.trifuges than tesLs in 

ient" oi,It was our impression that Tata; hind lort 'som' till t 

nine to ten nni hs that l)r.Ql, ]iga w.a: in tleprotein products (luring Lhe 

il] for much of tlieUnited States. Evidently, Bailiga w.an largely r:pols 

earlier movement of the products through h is pero l co.ntact s in the fdI 

industry. According to a telephone convers.:ati on w,'ith Mr. CharlIes Pu t t.e r 

a number of compa icsu were quit annoyedfrom the U. S. Embassy in Dclhi, 

with Tata because of their very poor handling of th.is protein businus:;. We 

that the market poten tial for peanut proteinreceived the distinct impression 

India is good but that the marketing capabi.ities within the Tataproducts in 


less than effective.
organization were considerably 

TECIl1OLOG CAL RSEARCII INS'I'].'I'U'TE October 23, 1969CENTRAL.FOOD 

Mysore, India
 

Dr. t. A. B. Parpia, DiirecLor 

Dr. B. L. Amla, Assistant Dlirector for Informition 

and Extension 
Mr. G. '. Pamanathan, Ass istant Director for Engiieeritog 

and Process Development 
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Dr. M. H. Chundia sukitnra Director of: Protein Technology 
Mr. N. ,tiluj>wni na," 
H G.C;.':nm ILi;uni' 

It appe;n: 1al thei CI:"J' ha; not done anything with the processing 

of fruvehI u,,nnuln for 5(:vcrn] years. )r, Parpi. i.ndicat:ed that they have no 

pJ1;,i: 1(1 iit &V nylpr, c'stnmles; they are ruque;tud to. Consequently, 

their pir':venit t.li,,,] ,;y,, flt exte d beyond the reports in the literatuJ.e(10.2 (d::t 

of their wt..oik wit h e l'raus-Mi ffi process. 

I'll(Ci: I di:cont inutd work on thieir modification of Lhe iKraus-Maffei 

prcv,(2 iIiw ,. tliey could never aclieve more than about 80 to 85/ of oil re

covery. Agoin, tin big neu.ntive appears to have been the absorption of oil 

ito iite fiber. Ile pre en t teclino]logy of screw pr, ssing copra to 7 or B 

re:idual il in the cai:c repre ::n. a 95ZK recovery of oil. It is be].ieved that 

any io imm ch this level. inl order to be an success.procesi' atppi economic 

India si:p]ly ctnnii afford loss oil. is used primarily fort the of coconut ].t 

soap and cosmetics. Evidently it is very highly thought of both in India and 

in mainy otler Ai a tic count rie:s, not only for grooming of the hair but also as 

a body oil. 

The ir coconut proessinug pilot plant has been part.ially di.smantled 

when units of equipmient .ere needed in other research. We did see the Kraus-

Maffei disintegrating roll which i.s essent ially a shredder followed by two 

rows running together at about 400 to 500 rpm with some differenti al in speed. 

The K-M dewateriing pres had a perforated cage with openings of 0.05 to 0.10 

mil.limetervs To prevent linding, the holes were narrower on the inside than 

on the Outside. A pin nil].l was reported to be the best device for shredding 

fresh coconut prior to NO pressing. They used a K.F.K. pin mill manufactured 

at Ancoats, Manchester, England. 
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The use of a colloij will to nwecii:nical ly break the enulsin pro.

duced in the K- poC,,s Met wi hi som' ucc -, A dei cr1.ipt io of Iihs8 ,: 

perimens has not heeni publ isJhed. Solvvnt .:ut-actjo oifuxcvl vl,.c .kIion 

;' unlythe K-M proce:; "es;ulted i.n ,owd oil yic(1.d but. tlie provte in lvcovv.y ..

to . expuri ct:L ion o)ntinc "Tuc';va of ,.a i crabout 60%. C]IRI has al)o done 

and oil from undried coconuts by azuot ropic e;traction wit htlepi mu. how

ever, when asked Q.hi[ they believed would lhe tlhe prcs':; ms st I Kely to bL 

from frcslh coconuts, Mrh. ],lSo;ii;ia luinsuccessful for the recovery of pi'nt cn;s 

said that he felt thai: the coconut ImIcaIs \..Uld fi rst 1,ave to be dri d ;nt so]

the isolation of proteins.vont extracted prJor to 

ca.
CFTRI has tried maLin 117prote i n isol ates from copra e;.:pI I]er 

When they used alkali. extract ion with acid lproc JpiL [ai on, thy c'l' a imcd a poor 

coloir \.'ere st i.sf;actoryflavor and color . Withi acid e::tract ion, the flavor aid 

They tried eny:e di t;t to fo)lowc'.d bybut the recovery was only about 60/.. i. 


be coiagulated. They p)ve
extraction and found that tihe protein then could not 

sumed that it must have been hydrolizud. Tie nutri tive value of thii s enzyvie 

to lbe lov,. Ttme enzyme was obtained from Japan.extracted protein was found 

in a beverage made from cocoinuts. T'IheyCFT'I indicated some int:erest 


a so called "skim milk' produced by thme cenihave done some experimenting with 


cream and shim milk fractions.
trifugal separation of coconut milk into Al

though there seemed to be some difference of opinion of thme actual protein com

immediately available fromposition of a typical skim milk, the only analys is 

their records showed 2.6% protein, 0.87, oil, 5.4Z carbohydrates, 1.4.%7 ash and 

to be successful, itthe remainder water. Obviously for the skim milk idea 


would be necessary to develop processes for recovering useful marketable products
 

from the cream.
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h, prinicipal product of interest at: pyc;::iLt in C:FT]'rI is a peanut 

pr cti ad' f'om ,olvnL u'-:LracLd pe.ilt. flour. ic LVas td a (eve.lo.pmnt 

,
)rodc( t c:I I d 's(o-'i iil('' so call d buc('ie nim it i.s a 50/. ix-ied cow and buffalo 

nEii '. "Io1 w,,ith p s pruLin d..cc r ateod-;,x.teir to a f L conL nL of. 1.5(,11' I 

to 2A/ NoufIJJ:lIy,"qw WE"i':Iliii'is freshi willh iid with dried skim miilk and 

Wal- to I 11wP] fat c, teit by ov-half, or in Lth case of "doub]e tocd milk," 

, . . id b oncd.l'', could bei (lun .d Lo doo',l]edby tW ei(- :i ' 

We alIo sow. hoth we! Wctaidriped preci pi LiLed peanut piotciii wIVtII 

VhhIA A cy ti )( tui '. ini thle pilot plant, they v.erc' attempt:i ng to use 

ree.u1Iyr:i I of p',ciliitat, cd pcanut, proteins to increase the total solids 

c(ntu('ni oif o]n iotii going to the spray drier from Lhe range of 10 to 15% up 

to 201 to 3(/. 

'Tlhe plo,t plnt was quit:e well. equipped witlh good process equipment 

most or it s a ilc.,:; ;teel and sanitary design for food use. IL was housed 

in a Ianrge,, well ]ight ,d building des igned fo r Lhe purpose. Some of ihe 

princ'ipal itCite; of (tquipwvn in addition Lo those mentioned earlier are as follows: 

Wesplihanlia Model SAOG-205 CenLrifuge with 700 to 800 

l iters per hour capacity for sepration of three phases us ing intermittently 

opening valves for solids di schiarge from Lhe bowl; 

West plalia Model SKO-.205 Centrifuge for separating 

three phases using continuously open nozzles of different sizes for solids dis

charge from the bowl; 

Del]aval ,)VK-4GThree Phase Nozzle Type Centrifuge for 

separating yeast from fermentation liquor; 

Sharples Decanter Centrifuge with so].id horizontal bowl 

for relatively easily conducting two phase solids-liquid separations; 
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Throe i)..sc W'l TWo )l;se Lahoral ory SKY (.,C vi ifu,,.; 

A smal.l centri .luga I .:Wqi.iix ,iquid Solv,.1 t.: racto , 

of German manufacturer; 

A ])anis; Anhydcro Spray Dr!ier vl' 1 ng 25 to 30 1I W t,.o 

water par"hour drying capacity ecquippl'd witL[ an oil fired h(,t (,.chN: jwi'r ito 

heat the air; 

A Plate-Type L:Lquid P:l:.eurij';cr 

A small torizonta Flaking No,,.,'; 

Two Alcohol R',cOVery Stil.s which pCemi.t alciohol to 

be concentrated to 95% and from 957. to near absolute; 

A small law.-Knox Ihuflovac Drum Drier Iavii g drum,: 

approximately 6:1.2 inches in size; 

A larger Drum Drier of thei.r own dce'sign and macnolY'.t ore 

having drums ap~proximately 12x24 incies in size (they are present t:ly mak ing a 

still larger Drum Drier); 

A British APV Company Plate-Type Evlpora tor having 

very low contact time for work on high viscosity products; 

A Forced Circulation Evaporator; 

A chilled water supply to the evaporator condcnsors; 

A Nash Pump for providing a vacuum of about 25 inches 

of mercury to the evaporators; 

steel;A Continuous Drum-Type Vacuum Filter of stainless 

Several Cabinet-Type Driers; 

lanumer Mills; 

A Mikro Pulverizer with stainless steel cyclone collector; 

A pilot size stai.nles; steel V-Type Solids Mlixur. 
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Dr. l'arpia said tihat he had receiitly vi:si.ted Oregon State College 

and LI thijvurYil of (0 1]ifoiir,:;i a lDiavis. and had pointed out Lo thhem where 

tMe ir i'M0 4 d,I rgy,, tgroiiw defi ctim prepalg for useful.ecin .t, in Atudcnts 

carve, : in duvl(.l,, i count-ries,. lie sai.d tlit le spent two days at each 

inst 1.lul it1 1 dihci.(i;:ing wLi them the kind of curriculu.m! ho fC:L,.S wtould be 

mot! u Il I" puitl,]c wi1o1 would bI coming into lnborntories such as his or 

Wtlur:s in India.
 

iHJNIUSIA N 1,.x;VJ" October 24, 1.969 

Bloibay-] , India 

)r. ,S. \V'nad araj aii, Researchi 1)irvc tor 
Dr. K. K. C. runon, Head of Biological, Research 
])r. S. S. K lIbag, Head of Process Developmunt 

We met only bri.cfl.y with Dr. Var daajan and were impressed that his 

alpprIoalch Lo product "i, rch a ppears to he very highly acadcmic. I)r. i.ss.u Maenon 

definit:el.y biol ogically oriented and appvars to be primaril.y concerned with 

nutritional and ant-i_-nut-r.ti.onal factors. Ir. RKnlhag, who rather recently 

came from CFTII] and i.s a graduate from Purdue University, appeared to be by 

far th, most practical of the three. At CFTRT, Dr. Kalbag worked on the peanut 

protein process. 

Dr. Kalbag was of the opinion that the high fiber content of coconuts 

makes the recovery of oil by wet processes impractical. Therefore, he believes 

that a process for the recovery of coconut prot-ein should start with solvent 

extracted coconut solids. 

lindust:an Lever is interested in developing a coconut milk that is
 

not made from coconuts. They feel that: coconuts are too expensive for this
 



pro lub that thor are no ',,conuutpurpose., HIowever, they hnvc eliconv: eyd tMe 


flavors available that they cori l, acccpablu. hy fcl that I!h lv,:
 

that are available are wor 11kc I ha I of cu,mn thri' of frc:l cc,,mtI. 

Dr. Menon po rdJl out what way bc a ratalr ip:ort ant facl , Ial in, 

be se il ivc to anN,.hi c infutat nu. Til: !It.,thlid be1coconuts are reported Lu 


checked out very careffully. If true, it .should hu tleko uitol,
into, c'nsidi 


in research on dceveopment of nue\ food ust; fur ((co'nts. 

Dr. Menon also bel ievcs that the nutril iunal aspect s of oi i. 

carbohydrates is an area where ma. attenttion is needed. Pa;t Pntrll t'il 

work with oilseed proteins ha; to a great extent. igncrd the nt ul ;iihd him 

logical propert-jcs of the associated carhy'drae. l'rcun:ubly, e i ic,

cerncd about the reports of gastroiutur'tii ] s ymp tons infduced by unfawilias 

carbohydrates.
 

COCONUT RESEARCHl INST'fTUTE OF CEYLON October 27, 1969 

Bandirippu\wa Esate 
Lunuwila, Ceylon
 

Dr. W. R. N. Nathanael., Director
 

The Coconut Research Institute is concerned primaril.y with production 

problems and is supported largely by a check off systcm of coconut pr ducer.
 

' ' 
acre; are called ''vstaLeIn Ceylon, agricultural acreages greater than twenty 

while those under twenty acres are called "small. holdings". 

The use of nitrogen, potassium and phosphorous as fertilizer improves 

The SinhalesC government subsidizes fertilizer costs by 50,.coconut yields. 


The average production of coconuts in Ceylon is 2400 nuts per acre per year.
 

The Coconut Research Institute is producing hybri.d trees whose nuts average
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aiot A/. J;irUyr It an norlell. One of tie objective:s of LW: lybridization
 

re(' ;ift JI I pf.rit Ctc ct tc r h i , do noL gro. so La1].. Not on)y do rc..(,
 

El;Ia i n c thi flI fty yw.r, ol llI]] off in ttvod olo,:1J)itt 1 ibu adit inton
 

they P]t.It'itly1 S: l Iir,(. iIrvc(t;M,;: paoblom. Ono of tMe
O ta'. that ti; i 

tlie iJpe): ft i. ing t(crvi,.:; that t,;tituLe c f ,, to pyrovide Seedl . tree< farmers. 

C('1utl Sr!:. n every It L-.'clve Lo tihiricenlst(-( flow'rs lvuitti. tales 

"tu' l ln" m of matu Coconut..llltti h, I:; t -ilitet tit a 1 ev Iln Cey]on, it is; the practice 

to lIaiiVe. .t \ two ul;ini h; . At. each hlarves t , the picker:: s lc. the two 

Yipm'; luith: to, rmovt from the tree'.ir].' uriahlby Lies.e wii] be the coco

nuts th t are t-llt'] thirten'( militiotiis old. Dr. t nlfltb .'ii Lh realitd ),N ] that 


1s llt N1giil ici(;iti. 0 .[(iade ini the cottoti tion of coconuLt a t. twelve and
 

tliJ 'i (,ii numt 1.:. 'lty do not \..,,lit aInd al].lo' the matur:e coconuts8 to fail. 

In1 f-lliiy,, 1htr ttuei, l hell might ie split- and if that doe.: halp Lt the 

('COiut deteritute:, rather rapidly. 

;lt 

montIhIi 111f kept in a silded lace. Htowever, i.f they are allow:.ed to rei ai il 

d(ire c t siuilighii, tile differnt iail in t emape ratuire on Lie stillunny anid shaded sicles 

mialy c'auseO coconut crack. nl stability storage, tihe tufl 

] a. ih;i:i8l sai( that. celhusked coconul w8iay be st ored Lwo to three 

tile to For iiximt!i in1 

over tle thre eye.; of the cocmnut should i )L be removed. L is at this poin t 

where ,po.lal mstiI eas fly begins . Normall]y, coconlu ts are not stored very 

long after iarvest. 

The price of coconuts in Ceylon is about 15 to 20 Sinhalesc cents 

each and the price of king coconuts is 75 ccnt:s each. The king coconuts are a 

separate variety that are used primarily as a source of beverage. Laborers at 

the uA:tWit, Le were being paid 3 rupeces per day and skilled labor, 5 to 71 rupees 

p.r day. 

http:allow:.ed
http:tree'.ir


Dr. Na tlmai c.1 said that. about h'II. I. of tlle coconli f:( pro',lici.,d illCcv,1o' 

are used for food . The ivl C I , COli:l,,ipt , ' y SIJ 11: ; i.(S 1L L, cwi,,(1I!11 I'It 

kernel-s per year. Ti do no liiw'l]de tle ,inn n ; <[i; ciconl.: a,eO. 10 11.C 

harvested at fsix lllm lths . O.r tHll.; LVi'.-PIC LI:, I il i I.I1 n .1 IIitkIk' ('L'01i1iild Of.' 

niost peoIp e ' icEkt lhomi:i.Idc COConUt nil k1. ''hi: i.".d ,.e by ,,il I1h , mi. 

scrap.ing the Covunut weats ;1(['tl 'i,r ili tilhi' ! tl'tlj h v ic ,,cl 

as cheesecloth. It i.s genceral pratt icc LO djis;ea;Id tHi, Yr:;idn,, 'hi ch t l : 

about 357 fat o na dry basi;i . ]v'esc'lt 1y t i d "l , ;,) i kill 3i]e ; t Ii, 

collecting this residue from so .;ourc,, and u.ing i tii ct c c'IIIl iiI::l It 

for use in splitting 1ito fatty acid . lo,.vCr, I hIir c ] ccI t ,Ln .,pr cii,:L 

only a snall frac tion of the r';;iduel tlmt i . avai. 1;b 1( . d 1ti l:;I ,,I,tcau:, 

constinipLton of coconuts and of icgum,'s; impo(rted fru: nL ia, 1l). Nat)lla; :ii,1 lIw,

lieves that: protein ialnutri Lion 3 mit a pribl( inl Ce(_' . 'Thl'e cc,,awt II 1lk 

that is produced in the ho11 is used as a h;,',, for currie; Wlich arc ncd \:il II 

rice. The coconut res idue cons L1. LutCs a cosl i dclra.hlc .a icon tlie. SC'l t ai;It 

it occurs in Ceylon. 

Lever BrotLiers-Ceylon are marketing a prodtic t called "Coc,,mt Creeii'" 

which is intended to replace Lhe home preparation of coconut Minlk for curr .iie. 

This is a concentrated coconut Cream" a one pOund packelt of which is said to be 

the equivalent to the milk of six coconuts. 

Dr. Nathanael was, like many oLher Sinhalese , a strong proponci it (if 

the water from the king coconut. l1e stalted categorical l.y that tl1 watecr fri)i 

the king coconut is more valuable nutritionally thai that fro:il a mat ur-, cuoniat. 

le said that it contains 41% glucose and various unident i fied growthI st iil llnt 

and diuretic agents. later conversa tion; sugIgest t ,a't this upt ijon is bas;ed 

more on folklore than on science. The king, cocOnUlt is harvestd at six ilullLis 
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5; J y to pi],,lid a 1VL.vr'l g,. 'JTC eu:d is chIopped of.l tMe C.,C onut using a heavy 

Eni.f.If , fy[ , :1 I cup oliarn:. ; the r ,li.llrd( _i 11V tiLd \,.'uI o t.lv.A CCi-.iQ.udl. and1 ' 

of tll' (w,(H lt y: 1: tJh.' 8 .inlh cia, , i " b,vury rlufrIlhlt . thin, s;]inng 

d'i l. It it : : :. Iw bi: a very w..'a.ful. uveC of the 1 c. .a l i on0t101 

For cIoL (U'('ut WuNW'd, siiilcd, SplitInd Spread toillCpra, are 

d the I'lv to 

it Idi,,,,i . !.ill lOli in O;jli.shi )iI this p riod time,. D)ryiing 

air dly -'r " 011U d0 y (M11a Pl a I .fIori Ya .:Csavu, .,otliuid. lve. fiftC:n 

lu pC( d of 


101l 1iurld ii V iiii i-n lour; afLor UPo nut a;re .sp.it, ot ilor..'i,,
A ,r s.o< lJlage 

I I , . ( iii o:;AyrP Ml ' prot-ciled fro;m rlill dtlrilg (i h. . So:ime conpl.e'l.y 

Mm (bylli", j -. (I i l (' 'It ll ile dry ieais of (Cyl.on, I O L os Co pra W pro-. 

Ciu(, Iii IVy a iiiii.o I ol Of o111 datly of sun1 cirylng followed by five day:; of l ili 

dryilig l:; ll 8 co' (112 tl[ for About: t iIIrdi of th shel ls COlIl;lic] Iis fuel I. two- are 

stlllli ill tillis way. 'JIle objective of dryilIg is to rodLuce tL3moisture CoItlnt 

to 6. Such co pI .,J].] V sat isfnct.ory7siorage qual iics. The temperat:ure 

rvachd ils ide Lil S.i1 is about 800C. 

Il Ceylon, copra is graded into 'eclible" and grades 1, 2 and 3. Edible 

or Wh LUc copra is produced by so called 'patent driers" or by using a smokelcs s 

coconlt shl l charcoal as fuel in the kilns . Dr. Na thanacl said that most of 

the edible grade coconut was e:.:ported to India where it received a premium 

price inasl luch as it produces a good quality oil which is used for food and 

cosmetic purpo<s:s without refining. Later conversations with the people at 

Lever Brothers suggested that tLhe export to India was not as large a component 

as had been injferred by Dr. Nathanael. The copra is graded according to color, 

brittleoness; and degree of deterioration. )r. Nathanael tried to show us samples 

of the edible white copra but none of the saiples tlat were brought in came up 

to the standards lie said were required for shipment to India. 
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pro, lyprl di ,dCopra s. SubjcL It ,ro:lh of wold: and .fully ir not[ 

.inthisiuprn. Irv'i i:'.causing a ].wvrJ.iug of the gradc. A.Iato-in i .i. found 

at- too high L t :,r 2 [.'c aliso cU'c c. (ofp i " , " o , o n v l.ocriu, , , 

subje ct. to in:uct iinfe:ta ion. 11'hc ,CDwu t ]Qt:.cTrcl1 l.istitui Ia: dtvl',pd 

construc-ion plaui: for 1zi1.ii andi complt to iiitruc01(11 for (oprd wduiinl ac Luiv 

productIion of good grade;;wh'1ich1 if f~ollowed'( cflJC oilyare re~lntu Lo Iinure 

of Copra. 

SC] IrNTIF IC AII) INDUS'' JA! PLSA}I(tl October 28, 1969INSTITUJ'E OF 
31 'JorringLon Place 
Colombo 7, Ceylon 

Mr. S. F. Latreni:30 

Mr.. Liarn t ils had w.orked ait the Tropicala- Product I ns LIIu Oe ill 

Eng]nnd for one year endilng 1as L Augsit. ie worked on several plha se s of 

a colloid mll . forthe TI Coconut. process. lie Enid that when they used 

wasgr ind g the cocoiut:s, the maximum extracti.oi of oil tihat they obLa;i. iod 

they set the mill to obtain a maximui oi.l extraction, the fiber86%. When 


woul.d be ground so finel.y that it would cause the mill to choke. For ex.niuple,
 

at 0.005 inches setting on the colloid mill., the feed raLe was l.ow and the
 

mill was likely to choke and in addition the screeu used to separaLe the
 

fiber was easily blinded. On the other hand, at a setting of 0.02 inche= 

on the colloid mill, the operation was much smoother but the oil recovery 

a 90Z oil recovery as a minimum.achievea was 86Z. They were seeking 

ICAI.TI in Guatemnla.Mr. Lurentius described the process developed by 

This process was very simi.lar to the TPI process except that a rod mill wa:s 

process, coconuLsused for disintegrating the coconut meats. In the ICA I'lI 

http:extracti.oi
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w[ I.l{oulih a to no:lu'(' i elel:-;ii. eOlhulsi'on"10 untvi V,'ere passed rod wi. I..() 'aln{ 

to(- r,,:111; !;cTIvi. iI Lo ,v tlie fIl and I tii, lP ::hccl t I ou',i; a ((it, ] f , 'Ji r 

u,' = pe i, i:hL', I s(,a cl be2 reima jor , , t"0 ]-}lu(';, ; : cib , t1] i :-O Ill 

]i (nsedand{l S,Ina1;t [Iii: clt Vh g-. Ac ord i.ng LO N]. },t iu.; I(A]Ti,iud i(ni[ 

SiV . :iii'u ,td il ii lw(du{'il ourh ani l e i i an oe ultiumle y,ti(i Uls:inhl O.: iu n Imnv 

Imu:iiji ins in won: jig oni a process for thle ccone:rc i l iianu fact uring' 

of cam lk to comCtiI (vuvw. l{ tlrC'p at Iwo.'c to 'il: \.'nt"r to coccoIIt. raLiO 

whi iii ai ,ii w.'lii si;rin ito c ,ns.( ru£' . c'r;milvi ; y h r i: ream and ia('; Tiie 

tlh ciiid1 .. n; an8l'pi ':,iil :; /() of violo:i iLfT.r I:-:ix 1 ,,d tpn ,,ouuivLSi ,c n be 

uS(d JoY (tUi i::. 'Ilii MOMu .'lli ch is amb.uu 2/ soliI:: cpresu 30/ of iich 

prkIa; cciirbiiliy.}l'ci wI lli]'l si'n s;ily.vollini.e a di1eiiit:,ii:- lly h, c1 aIInounIIL . 

of Iit-'1,' Owi. s it nol r'cousttitu.ud. i serum .' :;pray {lrii'cd, could be 

lie lin; tlh;it usie ;idi.uw ]auId s:ul fat tli c ntcnt offounid ,it lltle of ry t, oil 

tlie filbiu:s rs idup, caw he loc cd'tot l:: I tn a:s 3/. He said that w.hien the1 ,i1I, 


emiulsio ios ac.id if id, tli{ oil and pro tein can be s:cparated by fMtintion at 

the temILr''Iui-re oif Sinl ;se labo]it{ories. lovvcr, he was not able to do 

thi.s at the Itcinpcraluv. of ani ]ngl islh laboratory. 'he Ceylon TnAiuLe of 

Scientifi" and 1Ildustr~ii. ]esearclh is conti nuing to work on tLhe weL processing 

of coconutis. 

Mr. Laurentius feels Lhat it is important to find a use for the fibrous 

residue. It apparenLly hs a tremendous affi.it.y for fat and we suggested the 

poss ib.lity of ut ii lng tlhis property. Subsequently, the thought has occurred 

tc us that t his properLy could constitute a serious disadvanLage if foods con-

Lainin g suli.stantiall quai i ic s of coconut fiber were inge:;ted. They probably 

would be ':<crtcd alol::t quainti Latively and might carry with them substantial 

quantities of dietary fat and fat soluble vitaiins.
 

http:r'cousttitu.ud
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My.I .ur ut i , bu'lt-i i ' ILIn: ti t' bar:t u at of co'vt, I prot Iu i i no

late .ould he for tlL Jo:yt"if-iativn of Wyiad. litH I v .. 0 1t0, v: h, olt r,,

popu lattlt .iltiuld ,n Inc ti L,.l,(et, tit I tIt v i I I i, n:do btvt t. Ie M-v I (d 

bradi . 'J'h110jhil !¢e (te l C-t,, . Fli t hoc n o'.no Ily on Ih, jihij'i of I ItIt, I IViYvtlt 

it could be Cau's teLo Jinu 'p,,:itn ttW'o,,,t Jlli it' ]oI i tI hi , ,tgornpr,,tit to 

1I L thas r w id. f i ii otw' t I tn1.I l tIwentI: would lcJi(1t itdo ;o. I h: .:,- .d I 

cake in breatd at 5/, (I/.aitd 1 t5,l l T 5Y iti I t ,t:on;t.a i t' .Ibi c]. 'J. t 

.d1 ;ltliLitI,, p'ttltd't'd
change in tlc qua iLty of the bru::d andl tihL I 0(I v., J tir

saLisftctory qua]. Ly bread,. Ito Ins: not tied f lttI ,t, byt Lche cirtti st)1 VvtlA 

extract i of COCOItIIn ,n 

: pridir. Laurntfti: e-ntJ.uw;tted that 6O.> of t hu to(,oiiut o ltti in1 Ceyloll 

att( 11(1tlt.:u
go to dotctc use and 60Z.for i ndu;t:i hl puroset . Tlit ILvt 

. II i s opFitiondesiccat.ed cocoituL , coprr:, coconut oil attd e:porLd (tictollilt 

that any now cocu uLt process .ould hnve tt c,,Fipe.tt, wit Itth, d..ic ;t..d toicitotI 

indus-try for raw mat er ial1 bc-ct.cu co:i'pt it.iiton w.ilt t. C (Opta sottLt to tilt 

indus try could cause scrious cchtoniiJc d _ ],,ca ttiq:. 

Mr. Lnurentu.s ment ;otied( tie Asian Ia ndu ] . p::,-t t itrial] v tvICunc 

whose members are the Phii.ppitos, (cy].ton , 'Thi l.a-nd atdit 1 ndia. This- grotip 

has a coconut committee .,hich isF- supposed c,.,ordiJnA, work aunm o n, t i on:;Lo to thch cIi 

on coconut processing 

LEVER ]3RTIIIERS -CEYLON, LTD. October 28, 1969 

P. 0. iox 283 
Colombo 14, Ceylon 

1)r. J. A. 1). Lanerolle
 
Mr. l)aya Senanayake
 

http:c,,Fipe.tt
http:desiccat.ed
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ii'J. Puy (:11 t;: coinlsumpt cion of cconu: milkh iin C. y].ot is 2 ouces 

I)(.) c .:ly 11(, (. ,i;.l :'lit IiiJ 1s li di d. J Y(:d fi<li .s l rge.>' Iimpotdl . 'Thu 

rT. It., I (?::Y1i0rqi i; d for,I . !"d cattlC:. Coylon ;has0I 0 ',,lS:, i.,ly cis U- . i.i 

a ]mitl-d vtpiply oifaulmial f(d. .r ifcOJL coconu't lj-titC:i. \.prr (l'\'cvcrtcd to 

huLL'c,i(il:: itci, jDr. ,1tli..] IC:l bclievus that I1 would cl c c<iary to import 

anil ,, l If d.1 

is rh ltiig new callcd Creem". 

Acc, rl I,, 1 I ,. d ']ecl;into"i on the cn; L.oni, "Coconut. Cren'" is comcposed 

tof ce ,,i f:)L, ii'. l pr tc lo , c';, 1iohyclrat s anod ndded vii .miins A and ]D I: 

i; l'cha.lJ i ll l( ))i(I id uniits 3in p] ast i bag ct a oingnl Y: cardho'lrd 

vr 8rutlthc";C-Ce ylon mic;I a product "Coconut 

a mc t"V'lu 

C'a;tt' wi " a buter carton. 'lte pycduct: is white, li: no odor: nld looksii];'i 

;if 'Jl prj.ce Slili]'seiiilc IMP a1w shortening. sallii, in 1.9 rupees per 

polld . 

Ir. laniil Ie stated that the salecs pp ..lof ''Coconut Crei' was 

expec'ted to Ice (elcivtil tivnc,. It. .'ill repilace th ihoe preparat: (in of cocoiut 

ilki lz i. eI consi ]at ion. A one poudl package aboutwli a ic, ng oliiiltiperat wil.make 

the saimiie aiount o1r etlrry as s i.x c oc onuts. 'To prepare the Cur iC';svs, t-he 'tocunu t 

Crevi' is blC'iidtd w ih appiropr ia to quaii Litieos of wat er. 

APPLI] El) SC]I,NT'II'] C Rl;SE\R(AB I COhdOTION OF TH\ILAND October 30, 1969 

Bangkli' hoi, Bangkok 
Th iland 

)r. C. Leis.' 1s Wr'enisll1, UN]I)O Advi sor 

D~r. Kasesi, Direct or 
Dr. Siaii , In Clarl, of Food 'Tclinology 

''lie Appl iecd Sc ientific Research CorporaI ion of 'Thailand was sot up 

by an act of the 'l;i goverl-ienL. Dr. Wrc'nshla l is assigned the re as a 



represenlt i.ve of the UhitiLed Ni,t s('0]:du;t]i:al l~cl'l , it, .t[,¢i *'i(i I 

ars of av, .f,", buildii t[ w:t uri l:, 1 "H'y,,clW lt

Their princi.pal inttuic.t ,,. 

l n: INhc 1 olgy of fi hi pt Ss',udinlust.rial cl'ie ical s.,ioicinoi:lI pl. and tc tu 

from jute and kenaft. 

Dr. .,re s nall sta'ted thot wot of tle coco( s produced in 'lI i la 

, IM P
jut.. ',i Otii 	15; t, dPi te,,!. 'hldo 
are consumed as food and tlat[ te si',uppl y 


land duo; not oinIiufatcttnt copra but down import cocoiul t,il It n:, fu opi .
 

said tha tlie wa ter buffanlo rubnis is on gnn:, tNdIa,. 

In ho ('n us , tlit co'ont.tt a ' cn'lL cocoiv( ll,. i,l to uN 	lwOi',ii ilt, 

in Ceylon. Ir. Wrcni;ht l]Iain li-ncNd ,.ct as P (lFIte 

would like to see the product ion of cn,'p mtilk, con:vcic ial inu, id,:o:,c a,; 

m il: fLow oi .unta' :.lpply, 

curries aind the 	rt;idue 

this vould wake it pto:si.b]e to doull, tc yifuld of 

.,l(ow "
 
of coconuts. In nikiiig will, lie fc1.s tlint it 1mi.t be made frm pt-i 

I05t;a baISitii-jls. whiiclh d;trLci oil 
nuts wlth the testa remove. T(, tIes cMlJ 

Io \.ay to .toril.I e tle coconiut i I"
processing and storage. 'tey have found 

a curd to form. lowevcr, whtile the curd is still w:im they
without caus iing 

a fluid mill: is ot aga:it obLai itI. ].t i;break iL up by howogenizat:ion and 


in a p1lnit. c bag. ' ty can do sowe p,: L-h.ti, but
packaged in a bottle or 

curd again. A cuntdlty is r (portedthafi
noL too much because Lh producL wijll 


A patent ha s been app1 ied for in
 
to be interested in markeLing tLIi s prtoduct. 


not cnfort:e pate nt law.tAustralia but not in 'liland becaus.e the latter does 

)r. Wrenshal. l showed us several other products tuat arc be ing de

honty made from cocot u milk which was conyel.oped by AS l. One i s a coconut 


tion and mi:ed with invtrL sugar. The, colais etuy wa:
centraLed by evapor 


http:co'ont.tt
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app -im , Iy oif l n ;:iPS p r a'a aSP L co¢i.' tiL: flavorthat y IV dhlu Iol plhcad 

and ' ,,a.. 1 1 ,t r n produrt like r. saic in E:iv.ai i. AnotLer.'.;h..' M in 


)1o ,4i ,: , i,:i v rc)'CwoiLt-.oy bevr 'g lL'd1l from coconut:
iT. ;1I i,, %.-iih i:s 

k ms, 

.lu ii rtcin W'le lend iso

milL in !() i:il1., They ai, alsoI voLki ug .it i ;(:c2 .nu' Mit One was 

a IiI d ip ut o I 6, . wiclh was froiin a of soy 

]IaI( ;i I .i 1 , a ullh.d a d ,,l, fatI' .' :; :.:minfI o st if.f u sl iceld and deep fried. 

- d very flavor. r prouclui'Th is pio i.l i I.t, ,,,Iod Aniot t Lhat they called "Be an 

I in . M su;"le sued ,Jr]i:d l tl"' CiiStalk" ca'(t Ii ,a n/ pot)e01[ JL \.'as aa Y K sesaiI 

fl n r, di it.,.d r i Iu an .liraL ]-]ouy and um tt.', fil-c .fJotnr, brain 

Ij. VI.C:h,1sI11 5 d1 t10 t 'oybun:iits are producd in and e:.:port d from 

Thailand. Owi u,. of soybeans iJs in tofu,but for tlhis purpose the 'ltais 

gncnretli i)tani; ich low litW highery pruc:r minun, wh,'i are 257 protein, n ntd in 

s irch. The product ioen of uinug boon s is double tL of soybeans . Some of 

ti mung Maai n, e:ported Lo L e United States for ben sprouts. Noodles 

are uilad e ccuJ'rciail.y fro11 iLnuibean sLa r.l iand the protein is commonly dis

caded in ti is pwCt'55 . ASHC is interested in trying to incrcase the food 

use of soybean; in Thailand. 

AS C may conduct work for outside organizations. They did a survey 

for Archer-lDaDuiVIs-Midland on the possibility uf marketing a textured vegetable 

protein in 'Thai]and. In addition, AS]C is presently interested in the pos

sibil ity of solvent extract ion of rice bran and the solvent mi.lling of rice. 

INS'ITUTIE O' FOO) RISEARCHi AND PRODUCI' DEVEL0IlENT OcLober 30, 1969 

KaseLsart University 
P. 0. Box 4-170 
Bangkok, Thailtand( 

Dr. Amara Bhumiratana, Director of Institute 

http:CwoiLt-.oy
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Dr. In;ce Chandrat itya, Covern.r of the Appl id 

Science ]&S(..C laCh (kit'&opt tno 

Dr. ike ict>Lry 

Dr. Amara hId a lu, .o, served for up at tlii'I mt itutc. In il w.i' 

' ' inl'uded: 
ec w.it .'iiclh his "In<t:!itulc i:s .. iiy ,. n 

included sevc~a] rl pv 

of soy py"i nt ct,,ni .ith ollther ii ytdi',l
(a) a N ai:.turu 

brcad nd LIn tLo:tt.d;that were spread on 


(b) a cabMage roll w.,hich incluled soy jot in and pi.on"I: 

among its ingredients; 

(c) 	rice with a curry mide fiu, 'conit:. 

mill. 
Dr. Amara has ,een dvvol)piing a (olil(d conceitratl t'mutl 

pr:; I i.,, tie 'iali on n spiled ro]l aid 
The milk is made by gratlng cocmt 

tin'1iw pr:'; was con.. Lru t d ol I,;:' aid 
simlln homiiade scew\, pres:. 

cage had round holer; about :3?. iiices in di;ih.cte'l. nIih Iii :;s elnc'.,ititrli 

in a 1 

It va:, rcpn it d to)]nzqced cons,
in a thin film evaporator and pac!acd in 


t 'o (' d ith1 ad Ilid
 
be stable for at lea<st two years. Onl1y paired cocu in .. up ..' 

-'d coconut milki cntai 
sodium bisulfite to prevent, browinlg. 'The concuntrat 

and 70X oi.. )r. Amara was niot O)limistic abot tlwn ,n
about 137 moisture 


wLh this product because; of the liigli 
 ct
succesb 

y of hig'h quality tin patc in 'IThai. land. 

sibilities of commercial 


of production and teii univai.lab i lit 

LI. As ian IsLlituteCDr. McGarry is a Canadian whio 	wa s work i ng at 

lie was doing reraarh on the growt.h
of Technology at Kasetsart Uniiversi ty. 

Ihis type or rcrcuidahad had previLus ex:periencu in
of algae on sewage. Ile 

iade tlie cOiienti that in Call lii;ia there 
in Australia and in Californit.a. 1le 


production is being ]urclha
ii cd by a
 
is a plant producing algae wose entire 

Wh i.e we have made no effort t.o ivusVe:;ti gal.e thKi . 

of adhesxives.manufac turer 
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rpol for lui 1[ - dv.: i.lIr, it dcu : rcupruc'uil "a c.:::pl e of dc01. ft ineg tl 

thtere proper is to w.ork.ti:e;ftl1 ti I i,:W p i-upertle; oJf a prtLetin nod piL in; 

Novembetor 3, 1969
USAI I/iA I.-' 

Ph i li i,.: 

lir' . C. Ni ilock1 , ])ulwtIy 1)1ruTcLr 
Mr. Philipi U . ]hlopp -t.,M'ragil Officec;Y', of 

Indus.<trina ]),volopnr'niI 

Mr. Nilb]ov: l;d only :erculfly ar: i\c:d to take up his new position 

i.n Maitnil a. Ni'cndicauLed a ctoni51d'erallIe 1 teresL in tie survey we were con

dlclt in Mr. Nlj.)uLci: sa.1d that he would lik.ie: our repot. to corit ou ovo
, 

all odbs)erv,' tin';on i Th counntilt- iindu;r!.jy, and both the scient; ifici its prol'eems 

and utOltnmi ic ;(,fct liiiat neede. 

Mr. tIppvtrl conilrluted geoolOt!Iy of his tiime, helped us in setting 

up usef ul appo inu.ns and provided us W\Lih a subs LantialI amoun L of background 

infoitaL io nd matcrial. The AIl)/Philippines goal. is a means for getktiig 

coctinuu I prri inCu insto the diet of F.lipinos whi.le still producing good 

cjutI i.ty oil. in yieldis ad equate. to mainLtain the income of the coconut industry. 

Only aboui 77 of the coconuts produced in the Philippines are con

sumed as food. One and one-half million tons of copra axe produced annually 

which yields about 500,000 tons of copra cake contain.ng around 207 protcin. 

About 401 of the copra is pressed in the Philippines and the remainder is 

exported. The long-range trend has been toward more of the copra being pressed 

in the Philippines . The oil mills are owned privately. New mills that are con

structed are of the screw press type because they are less expensive. The 

Lu!o and ,tYit Corporation operates the only prepress solvent plant in the 

Phillppines at Cebu City. In this plant, the coconut is shredded and pressed 

http:contain.ng
http:iindu;r!.jy
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M:UMycted.:t 

Thi. p lant pr vdti /,!1 of lWc ttal u.l8 ax of. ek, w,,.1l. in lt)0'. 

Mr. lUtppoi: t.tM, tt tA l C,.' ldt ,: .:c.,u ; that Ivv u n I Ni.4Ot in 

the Philippine; for th.u ivro . ott it Jo. gt;l& ' I .todtL : fl'omt co

nuts have failed for thlu fol ]J(,.iOo, rca;O,,:; 

to a res:idu:a] oil cotp t of a:bout IV'. a d th.. unkl~c i: (Kit ;tl.t\ out 

(a) IN l ei :;c: of tlI, ,,<,;.t'o: \.,' s cC1 iNatll 

(b) the 10 no r nd pi o( nnun \:oi uh oo WIC)tf; 

(c) there' \..aK: nolt' ,,':q'.h or n,, prvw Wt; for' 11w, hil',ho 

qual ity oil1 pYttiut't, ; 

(d) tli( Lns nolzduw(lanOf for cort.Ot milhI; 

(e) there too y lt c puic Ld tLhat\,c , ,i' d lat pr : 

11md no W ooLI. 

It has boe t rvporlvd thi L (iiiint iJtuvesnos ll'llucd ]nltuu ; in-Ji tl'I1epc :: aliv 

stalling a Carver Crec, field in t:l e lil .ppinc,; but .r. ]Apl urt did not huave 

any of the detail;. It was rumorcd t the: cquipo.wnt was a) rtwdy in t he 

Philippines. The basic cmqpoonni of thli. >rvc'r Creunfid pyoce:: is a Itgfalini 


film eva)orator which opCratc:; at l;ow t'iur).alurt aid uod.r vacuiCim. In Ihie 

total process;, coconut mlzeai;t s are ho:mogenized a]ong with added coconu oil 

using appropriate grinding to rupture the oil ce]ls. 

This puree of oil and solids5 is pa:;ed through a ful]lg fi.lm, 

evaporator and then centrifugecd to remove parL of the oil. The res idtiu from 

the centrifuge contains; 657, oil. This residue is exiractted by solvent to 

produce an oil and a flour,the latter containing all of tle fiber origintaIlly 

present in the coconut meats. 

The Carver Creetfielh falling film evaporator has; )oic very suicce;:;

ful in orange juice concentration. The V. ).Anderson Company in Clevelanid, Ohio 
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hans ins1l, la]ed a (ayv.. ir (MAY plaLt. io: i'.rioV.n wletlher thiscnifcd p:i.oL It"is 

pilot plia! n yet :roce-;d any coconut . Mr., upperL indicated that the: :r 

iII, J!:Ilr :;j c ,, l c unt '.'5: .ntj!,t d Lt be 50 L1,.'; of dry coconut eatLs 

per dly. 

Accord i I,) . lhUppc'(17 tlie iai.Ijoi- foods: (oi,;ut:(:d by Filipinos arc 

riCt, ve;ut ll , dlried f~i.;li aind a fis1i;uc that i.s usCd for flvor. Their 

CUULl: V( 1ui uf lra.di aid m!I 1k is limited. While an initniL.o nmilk ba.sed on 

cjeouiut ril c i Qnhln.i.. approiclh to imnrovJing Lhe dilet of the Filipinos, 

this'~mn li K' u an aCclptability for the milk. 'fihecii ii~,V.,L upuii dlveloping 

],i.li pi no doi I i l: hw d,-iii:.s. some .ans wich used.vuent They produce ritrrigo are 

priha v] y o riuntl]u;.t, n:ilc' 

NAI'Vi V'I,) (.:.'. : I) ;\q*I0] '; !BAIRD November 3, 1969 

95 Eas t ,(I,drigu:.: SA W 
(IuC izi,Il H-irni 
I'h ii I j~)i IiC.8 

-I~ 

Dr. Juan Salcedo, Jr., Chinirman 

Wu re Lbrie fly witlI Dr. Salcedo to explain our iiission. lie was most 

interes cd and offered the fullest cooperation of his organization. The NSDIB 

is a goverlnentL agency con;is ting of a nuibher of couniissi.ons or institutes 

which include the following: 

National Institute of Science and Technology (NIST)
 

Philippine Atomic Energy Comission
 

Phil.ippine Investors Cownisnsion 

Philippine Coconut lesearch InstiLute 

Philippine Texti le Rese;rch Institute 

Forestry and Forest Products
 



NATION\L 1NS''IT I. OF S(:IICIENC ANii TECiN;OLOGY Novimibk r 3, 19 () 

]lerran StrCCt, .:anila 

Phil] ippi.nes 

1)7. J]OO R, V"(]lan o, (t tjis; i oti. 
Dr. F] aviano i. Yunku, Deputy (TC(,LonJincr 

The Nationl Ii.s ttin .Luof S( cin(C fli 'Tc i[]logy A d ividc.i into ltil 

or more research cente'5 . , ]fl( ' v JS it ,d : ;,, I oof tIn,:rtW AdIm,I tf Is;vV
1


,i.diwt, will, lot ,ikct itsn 

deterred by the expenc o.f the cans and tlw d;.r):unhio; uS Io,1 piourtl t I 

iron in thc process equi-pmie, t. Dr. V'.t, ".(O tis tw,o dolivo I" l',va lu 

been made to po)duc concuntrated (' (o lit. I bcnl 

o jil 

til t:aion of coconut C; food are thlii 1 i gthi]bit y of the fibher Wi. tle 

laxative effect rcsulting from ':'tli g U;rge quail ilic- of cco;ut oil. 'IVt 

tI W:F OW eY'rarit nitSuli.ramnnion acid or allklf prc- ticildiimw O C l,ot ; f-r'j"' F:ieuI 

has not been adoptcd because the trutud coaI cl]t-i 1(in no gia lt (It'eeir: 

return to compans ote for the added e:pe se. I.n fact, uhpc, 11at1r. Ve]anco -t 

Li ttideteriorated copra may be pre ferred by mm iy buyers becausc ol Cottnt W;s 

higher. FurLhor, the acid true ted copra .as founud tu be ct osv, I tt h'ndliei g 

and processiug machi nery. 

Dr. Velasco bc.ieved that research is needed to correct thet di sadi

vantages of coconut oil., of coconut protein, the o:.:idctiou, of copra mvat:s and 

to achieve a separation of fiber from protein in cocon-t fltLour, 

nuts are etIn e1thlerPeanuts are an imtportant Philippine crop and the 

There is a ratler high rate of liver cancer in the Phi..lfppinesroasted or boiled. 

which may be caused by the aflato:.in in the peuits. 

Copra , mahogany t,,mber and hemp are the three major Filipino ex:por s, 

Copra is first but luml)er is moving up rapidly. 

http:aflato:.in
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C ([ 	 Novembc 5,].Mr); A;:W A,o:: iWr:IM (:fI2r IR ST;f) 	 r 1969 
Ihq YOH, S I r M.,. , NN:Hi ,' 

i'm*ii i lq,il; 

In. 	 (ol ;do h. Pa:cu.l , ]ir) c i-r 
's. M EM IOi.i . ]'tyir.,,, ( I'hif, F(;o d T'ic.]1 o gogy Bra .'h 

Mis. (1y)] ).1 (; n:':-li.z 
. A f ,n'" C. WCwi (J. 

Jir. 	 I1 1( It:;0 ,o,'l(",kc (.( I t. urvey; .hih(; were repo:L,;d in tied 	 U 

Phil1~ippiw *1~ of i Ion, \'(1m ApYLI1.Junui, I969). These~ suLn\'ys 

. l,. h 11wr r.'llmric jtow. thr' ippinny.' was: calories 

iAmy1 Mri ii.?A, 

t. l:,t wvcq : qr c.',,,wu'..L in ]Mi 	 3762 

per 	da..y XI Ii. 1 . l'a ui aln (1c;o ii 1(1 to Q IC 1 iU . B6'/ of iou Cq u i rvo ncit.: 

'T' t '( I ii (,,i 'Vu:.lli i)t \.,:: c.. I t , to he 92/ of 1iwi. ]u:Conm:unil('d miillLI P 

aili it 	 ld ]I' ,,,]i u if lof i'i p LrMo.igroi! of body \.',A ght per day. Fat con-

The. ]'I 1,:' set u! 2.07 nutl:ri itii councilr throughout the Philippines 

at Lhe loc.al level. 'Iheobjec t ives of the,:; councils are: 

1. 	 nut Lion c adcation; 

2. 	 home food prodlucltion; 

3. 	 feeding of pres.chtool children; 

4. tralining. 

Through these nutrition council.s,;, Dr. Pascual hopes to try to inforl 

the people of tWe various aica:-s about the statuq of nutrition in those areas. 

Dr. Pascual was particularly concerned about the fact that 507 of 

the F.lipinio clhildren are malnourished. tie said that the reasons for mal

nutritim in the order of importance were: 

1. 	 lack of availability of proper fo'ls in the markets; 

2. 	 lack of adequate incoume to purchase the foods; 

3. 	 and lack of knowledge about what foods are needed for 

good health. 



ei yrt d tihe 	 olI (L,:t pr]r. Pa;scua 	 i t C t i in devli I pf.it low uo t Lviil 

.	 puil,"wc, is 1us: t 1c'foodst for 	dlietary W yj~,.i For tlhi he w,,: o;,,: c 

pfliti 	 He11a bxcakztirounjh in th uvoi"M~: py:e~lictIiot of a VLcoot lisoli l 

d the 	 WI , 1 ,ltttttit p,,lutr rerr to rC'1.flrich of )r. N.w' 1 O . wt hi] d; I H ('Lt in 

i solate anO found it to W V verY rut Y l:i it, (hi 1le otleir I ; i, i . Nrt2. , 1 

said that 	 nutril onal re:ul:, \Wll; ctoct uL flotur Wae not I.,n very sal i: actry. 

The ].!;' haVe ma~de WOW, COLOW,"! PFUICIMl i.SO]W NS: On 0, %410,,01 r',, 

basis. Their objucti\,t hast l -a " to produc , blnd:i i sn]:;e. For ANIi pr

pose they h;ive grat.d fretthi c(Ii:;t I2i c.aq:l ,mtle of .'a I ', a:iiln W e 

prCssed out the coconut mi!l. Coconmt water w:dy b( utsed as: pwiL of I1,,. addled 

vater. The milk is cenitrjfigvd Lo produce c'rv.'ii, skim, milk and a al11 .'i;"mt 

of insoluble solids. The cream conuiusIa onc-Miird of the protei amid tle 

remainder is in the slim milk. 'The slilm mi Lk i; heted to congilal. iln pr,-

toin whiclh i; then separated from the whey. They prefer a heaL ctoaN ;ied 

protein to an acid precipitaLed beca,.to of tLhe acidic flavor uf tie laI ter 

and the fact that the neutralied product has been so;;wl a darker halhn de

sired.
 

They have made a chocolate flavored beverage from th is .,-;olate. Time 

beverage is made in a kitchen blendcr fio;; a combination of the coagulated pro

tein, some coconut oil, whey from the skinmning of the cream and added cliocolate 

flavor. The product has been formulated to have a 3-1Z protein cOmtpos i tion. 

This chocolate beverage retaWnc'd an undercurrent of coconut flavor w'hic tey 

believe would be fully acceptable. Dr. Pascual does not consider that Liis 

drink has a very promising future because of the present: high cost of pro

ducing the protein isolate. 

http:beca,.to
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]J watcr is niot added dylo:i',t the gi:Jg of .hc coconut, tihe cYrC111 

wil] nt sp;a I. Rfjom the him'.imiil. 'l'i, iUC peoplc f.e:], thait (.OCOout c"(28fll 

is Impol )ilo probal.,l Unuld a ,Alketillbl ,product. Theyt, r wi' thiI"lil and ,y be 

have f (tlhel em Oi ( to' 8 )lldsi8I C' 'y lhiVL a((dd simd tit Ithia cilea o i alttso 	 oium 

v=50 tlizr.' 

\h 

casiscno anan (liiii 

t!ll d ;llr' very accept' ahl CeioL('. , whi ( convitli "l 207' of COCOIuLtWev 


flutICl all MY),,of l','i Il pn: i g,'filtlr. Bo't fIiIn'uiY himd been piroduccd 	by the 

cocontL.Fra:nkl i l',,l, j Coij,):.y by ,;c'rew pre ,ssingdi ed parings and! de:-icca oted 

'Ih(1'NIC I devl oped 'o _ fool:: .ichi ]oil: v'ery i.tL ,re::Ling.MudsIi 

,

fCCd Cmitlat 34ill' prtin ll, 1L is ul,di(1(2 fromii coconutOne in .a 1 t rtihiu 'tl ic pCroi(uc't 

liwo:. Pi flour, rice flour wiLh 54. fish protein ConICCt'aIy',py)'"t in ins.l:tlP, 

adidId to pi ,vidu,;n"iW acid bllace. Ile othLr would Io a staple weaning food 

? /proe It d. fmi a bend of cocomtit skinl mill:, ntungc'inIaillng' ,7 in. ai 

bean loo r, rice ]ltm and Y, fish protci c'ncuut.ratic. The samples we sa.' had 

much Ilke high qual] ityan atI r'act ix, a'IppuarIcc aWd odor. They looke'd very 

infan t fooud:s proluced, in tihe Uni.ted States. These products had beei produced 

on a sIalI drui di't ' i Lilt'Ild :trial le"v'8i'ch CeIIte of the N[ST. The 

products lhid ben approved by a Last panel. but had not yet been nutri .onall.y 

there w're two Filipino companies who havetIcsted. )r. L'astcua said that. 

shown so(me inteoesl: In thuse products. 

'The original work on the Subrania.ln acid or alkali dip process for 

copra was dine at the F"ood and Nutrition Research Center. Alkali was considered 

to be pr'fvic d to acid for both practical and economic r oasons. Dr. Pascual 

belicves that some or the larger processors are using the alkali dip process 

because i.t moik s it possible for them to hold the copra longer at a lower 

http:Subrania.ln


moisture contevnt so ttlt tilt'y con ,i 1 u cuer Ow, lc:.t fnl\1s.1l c, Iiklvl..,t 'on.
 

cditions. Copra i: pric. d v:w thp ,ni: oinvu le ,tlt ],.'o'i
1 of t withi ti lt' 

In hgMOI.S Lure iirouct un; Q0grik at pjivn ,*' Il v t ,At n~ Vm]ttt' i %v a hilw I 

copra a acidvalue for .. ith .. cy Kee folt I V at but. it i; possible t.l tini 

price advanl agi is,.,cnt ' cthe +v plai to: t 'J . iii, i .l t i ii ] In. lie ki 'Ice 


e2quii.ties; in ct'p. pri'cin, at. Lht v:riou:; :.cm ',' o iit: In til. Ilh J Lilh 
 , 

pr'Ce ts't y be O. ha; prevented t ' ;a ii ii 1i ;lt:nliano more wid .pr'tlil ,oplI of Sti 


procedure.
 

AlLhogttgl effort: Pre b'.i ing wnide ti illtrodocc syinail, ini" tlie
 

Philippi ne s, Dr. ] .;cu:] dce:: ,ot look!: upon ,oyi;l: ; as lite ;lut i, Iii thu 

nutriI:tional needs of. i.s country. '1li is ucaus' of ecnotillolIc c. irobll mtl; and 

becatise tliet soy i.s lot a Lii a.r itui in lte l1] i pp nr. 

IND)US'TIifAL IN: WSF:HACt N I iK.r November 6, 1969ICHI (N iS'i:) 


tlerran StreeL, Mtanil.a
 
Phil.ipiites
 

Nr. Felipe L. Santillan, Wlirector 
Mr. Conrado E. Whotliu, Assis tantl Di)rector 

Mr. Pedro C. CaLnoan, Jr. 
Mr. Pal]ridul! 11. ]Rvatln 

Mr. Gui.ll ertiiint C. Ma all ac 

The I IC people stal:cd that (tiCocnut protoJiII denattres a Lemperature:; 

above 900 C. They believed tihaL. Lhe material lliperaturc in tlie Proctor-Sclhwartx 

drier at the Franklin Baker Coipany in )avao is about 1.05 to 110 0 C. h'is isi 

about Lhe same temperaLure at:tained in tile fluidized bed drier withI wllch t hey 

have been experimeiiting ,but lhey feel hat Lhe latter has the advantage of a 

shorter ret-ention time. However, they have had difficulty prcparilg aLi;facLtory 

products with the fluidized bed drier. The rejects have been caused by wet 

http:fnl\1s.1l
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if the drier.feed ii,:ilcli, 1 v;I c ii IngtLhe2 pT rbre['la1L scL','2! in tlwl ot. O[ 

:cE dil. i r; .l:'C2 	 j,"i: in the fii 
Iisi;', I;i ] ;;cuc'i t'iicri o a- bYtc> .'II blo iled 

t liey cail ;,l'v' t his probilewii by replacJing, the screen 
r Iduc ' y )] 	 rc' I i,t 

W ii (cilv i,,i fil. 	 tu.fJ~ui.
 

p crson team of a 	 shc].l r anid a parer can
10, 1I, hoi said tiiI a L..,() 

p]nct, alil I=()tl) cu ,iit Sl.Yin an eight liur diy, 

Ti, i1, j:,i .'o l, (1iii w t coco'i t pi'toc:; wh ic they call 

'
 
Pi n'i( It is in many rLpoCtl 1 td 	 ".' sfi li.ar t 

t Mil ST''i"J't' cimpmo.(icitut Monts 

eat.s are milled withto tine Tiopicil I' ,duct IstILiute pr'cc.'-., (Coconut 

"crto produce coo,,il. milk and a press
Lo((liU i M.',M[.. 	 i)t§.)c(d an1 C'.i'.ll]prliu iln 


criil iltiy d in a 	 hal: . c'eiit r.ifu t o.sepora te- he .solid' cn-c, 'l . i ll: i 

tii' centr ifrumg 'd L" three product§ prv:;which, ( ,lt ,tlhii "t: scrc lim. It in 

(1s conl;illdmil 1k aid a plrolu(i-]o 'sidTe shz imst real's: a cra'; 	 , a s! lI .c d 

50 (ISarc t hcn eilier dirim or spray dried. The cream fromii. lk ind |'t U ill 

lI si'io aiid to preciipitate any protoin.tin. ceilyfiiu'p i;s hoalcd to briak the wu 

iis in thil in cet ritIfugeL (i scpa ;.: etaL C pr.ot('L3. frohi t1 i cocoonu[. oil The 

frm:u tti (lt\..'a[('2 i'li, prcs; are drind aid solvent c:.:tractcd to producesol id:: 


oil and aai igh fib, r mical. We inqptired about the miaterin 1al ance on the
 

process ailnd anily'., of thlie products and were to]c by Mr. Recado that he would 

scnd us this informatLion. 1I.has not yet been received. We were given samples 

of the dru:i dried protein. ('T'hc two sanmplscs differed substantially. One had a 

light color and a pleasant odor; the other had a scirched color and odor. Our 

anal yis ind i cated thati, lighter saiiplC cont ained 20Z,prot:ein which had onlythe 

been slightly denat ured as measured by its pHi-.solubility profile. The scorched 

sample contained 307 prt e in whose solubility was intermediate between that of 

http:C'.i'.ll
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an undunaturt'd pi duct Ovd a rcr'..'., pji( :,,d wil , .'Ih.ilu thin.would "O.t sn:

goat 1t l Nt o nul. iv,.v tl.c, ':.WI i .: 'any ]e in itt it kd' (':j t d that this p]t 

would h ve its -unct! ,:'u1 pyop.)Hi :ui,::t at :iI] ..It'.jv'd.) 

I i d rt jnlin wa:'Jhe p ,c n piil l t p t o~f t he . uli I ]L C(Tito 

rather Njprcs:x'.]y s;upp]icd vilh .qui p .at Much "I it wa: .owd 'qa"ipmw'|i 

Wae of sliainlcw; wvl. I t I mii t I (n4Wing uos.~ i~I (r TI ccivull I Hrll .ijpn a! 

reparat ion Thlu', a (cynnj uol id i a sigleC dispoy.St . iov& ci1 mill and 

un mi ll ctu .. nI I hoi (L i.l 1iippor iel ui'.:;t c. A!. IIho pi , I W t aII 

do not Fcew' t , iive a ,rf tr. ic. I .for gaj Ii,,,i,', their c,,tiui l . 'The)* 

have Wen'l dawaving OwJVilled 11.(1 waLt n a V WVl\wi cililu N tJNIMHcI inhit pIU:. 

'T'hy are. prucai lIy .iijl.;['.l Oapi tlu "Y t vli:i InI N i" (,.a b p a -I M Y h1Iti,, d1 .';t 41 

ro l whic.' h ope.racit,: like.. an old Fashi, ,,id ]aWi, 1,y \.,rnt . 'lIicy ;a d th:tI 

pre1 i ina rly (:p(.r.IpI ,: hae\'C indicaec d that thin iolhd (o.1 (c\it ('Jig wi iI. 

be quiLe C uf'ct'ivL' w ihj. Il 'ldcfiCOOj t1,,,aty. Armlr,,iuthe (r Wl 1p)('41 (,I,:uvtvli 

were: 

Several : aiii aLe, anI .ni I , 'ta 

Three di.,;c-biov.] ] 

.::: jacL(,eed with ator':; 

liquid-liquid cent riluge!; 

A horizonta spray dWi-

A milk evapw at ar wi.th a c"11 typ lecat:r 

A small uifl]]fvac vaCUum dru dri, c 

A largur at ,,,aphuric drum dri(.r 

A precsure or vacuum doaublc arm hit:.:,r of about I cubic 

foot capacity 

Several. ba;kvi centrifuges of di fiferent size;, the ]areg t; 

having a bowl ahout 21 feet in diamme.ter 

An oil hydrogcnatJag and deodoriz.n g iancilty 
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]JO~I ~T. Y.iINT," CiR (NIS[) o\vcnwi.r 6, 1969I.:4'JLJ. 


l'l3 Ii u 1101, 1 
i.rc 1',i , ,ij]i2 Jit c 

J . 1;,]
1 ':;j(. ,i:t
 

'ltlhe pr~ o~,t ie~J '] '', ,ical ],c.ua rcii CunLt P; m.citbi io]i' 3cal
 

oi( entI id , Ih \i) 1.Lei 1' ,c' \:Ii 'tcr, WPA COCOnh and
'rd.y , \.'Wl , cophI I], .thuk:;.2 

coconiuit fII sf. ic- i;u theyic discu.ncd \'ilii u.; \.';' i:tly lhi' i "" cocunKit 

wal~ll",. lily avu I 1"n POI tin c"Our('lt.I of a IV ;Yow."ing s t -aw'l,1" (,, ( d a 5OX v 'J'y 

y. !a on coius ilt \',, I f %.t , ;cd,',cl :nui 1ur. i{hy wioh1 10 ;iI ! it addie; , 'iha ,said thIat 

\.:ill va,1]l ,iiit oluhu:t cliiyu'lli u w also growFsi,.l o ' ':,;tr and,. the l) w'l] ltl! 

507. p L i' ii. M',y Ii:,e, s:ii proldu"e'7glctic ,il fliow ai l ti-l~ - of co ou(ltL \..wat.L]ir" 

and si.,r. '1', p 'l thl i _;rc'l l Jl va Av' coco,,n t icistap t o i mo:.A .l i;c: , n.':, dc 

'liiis; i:2a l 1ly:.ac.u:iid. g] w.ith pa .jiciI.: ; ;,. I iki I I e A . but sti rfur 

and v,'hicl ,.,:, notli di:."t cL -. t( w..'hen wa]:m. :aM di, Coco is prlc;:; tci, used na'' 

a du:;:clI in tlie Iihilippi ,: and i; being c::po'lu d Lo iApai . It is produced 

by g]3,Vin- ,,ct, actur n a ikl um contLainiig c'oconut 10/ su,gar andc '3LeT, 

annioni ,o Wi,;,ia,',tlu.Caa I oI will sugar water a1one,p L.i Cc cLe gr'uw oin 

it was. said thLt ctciu t ;tr coitaii :lwtors;\..' sum., uiident ified groxLti 

which s'Sll in b ttor pm ,ducl o). (']his; is one of sc'vervl re.feYences .'e heard 

to unilCnlifi.d growthL factori'ts in coc nntL water. At no time were wc able to 

find any solid s;cient ific confirmat ion of the e::istencC of such growth factors,) 

Nata do coco is,co,;monly used in Lhi ho'mes:0and is proscUtly made in Fiail in

dus;Lrius. NIST piovide.s tli, microorgani:;i: for thee indus tries Mrs, fanest -

Arceg; said that. th producti on of nat de cco s.; s M becoming a food indus try. 

She said tlhait lhe California F ruit Company (CPC InL:ernatinna1) is intorest:ed 

in nata de coco and Unilver has asked for samples of the microorgani.sm. 

http:microorgani.sm


(', i I ms::ma:de F:ON , Svlujx of IWso I.llu'JlThUl o g ica' K nc i G -,! t:'',] , iI i

op! l too":
ZnI.jo," of c 'ud,_ fi. i j o , t . fl,,ut' I,, do' pot ('tw :Jdvy; INl: t ook L, 

c t',Iprcmiing~' at this Li>. 1i it due to t1K. awi~ rate or no ''i (lit ru.i 

D)r. l'alt;ai,'r Ojt cNA.miln:.t tnlA Y.ork of ',, t'";:1'.'.21 J'ti.n, ' ln'v im 

]at ing the c',WOIaci On of etCuIMit Li their stalle of de cliP"0 -i Itho oi I and 

protei nc' ontenit on t l :a:,,:of y I ],'I p.r It iihli t I at t hil t ' nihn:. 

to 10 im' n.
'Ilenec valIucy arc nearl)y (iu P pI~a2 t(wl i 12 andi w' 

UNC Nov'mer 4, I969 

D)avao , indii~ ian 

]MAWi, , .:.AKI )1'iANY 

Mr. A. C. Macud a, Jr . , PlAn Manager 
Mr. re iino Ui. (2 nit in, ,1n;per, of t,:fesearclh and 

pr(duces d,.icn d c nut Nil tniln.'d 

Stateo . Thc Asked .oc.ouiito 'are u pl ant truk tlie ftai;: 

'Ilil s plant .(2t C' n::t fco L tli. 

he brL', ,1it tlh by ] -rti:i 

and are unloaded Wito a hou:td I,,ag_ bin. '% curycn'L. pr1ice of co,,,Iuits i: 

posted clear]y at the entranc', of tin. plait. On Lh' day or our vi'nit, the price 

was 148 pesos per metri c ton. ]I';int Ore, overmatLnr and craclk:d nuts are egrited 

during the unloading and ar pl bt.ack in to Lie truck and ded uctud frow the net 

weight. Farmers then make cOpira froi.mi t hese iuLs. The perc(,ULitngi, of rejecth 

runs between 1 to 7M. The major probl em in Mindanao is overunturiLy. Many 

Lhat many of lhe nu t are ovn, turcfarmers harves;t on 1y every thee months so 

resultin, in a loss of yield in the de si 'catlug operatLion. Ji ],uton on the 

they are siart:ing receiving uid ,
other hand , to have a probi]cim of urin ture uint ; 

as the farmers have learned that these weigh nre per nut. In ,uni. , the supply 

rain is:spreadof nuts is irregular due to wet and dry ,easons. In Mindaiao, the 
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"j ot;Out Ov'r tiK ' y 1 , .'0ll] ' :Nj t :, [lthe supply of LS siccati ngIIA ,: tlle 

I l
l10 ,1l t i!: ,lL'C(' III ( 

F]r:, thu bin( llts ]I3 cid lo,'IlVha Oit a co . yor beltno)Ne liii, arc Iu ('t 

nl.'Aovrl.+. r 

nluts; ;,rr Wu 'The nutts: nhllvd ru,A h,:+d. team;u two 

t,, (hr IN ,,,n :ctJi o. At tLhi: p,.Int, any prvc i:'1y urcd undc"sy,bi e 

<uwlld . artpl t+( p;arod b~y A of 

wcris Y, ouv GullIIiNZH~'I:~I ulL other~ p . 1H- 1w Ici swa:l Iao Jin)Ilg sI u~c s a 

II;ll,] (,,()LOro1 IJi,,, l i1 I. (tc'l t i'll o, fcu ai. a ry o;n the othe.'' The 

pa 'i-j U C i IW.id d".ic.' V;I lyI la pota to cl . ]iF:-:r lma iwut output,to F - the 

.1kwithcl appear appronau:Lul 0 .l. 11 idically. 10 pan . ij . to Inc . ly 

1/16 inch'l t~iuk., 

Tlilt l go lirotgll throuvlckuy iltto a surg bin O'hcricd 0 fri, they 

Ilov. oll[ i a ];' 8crew ele] where lly n'. \ith watueringc']l(1incd vator te .s:dwlli 

The \.i .i1,tl K go to why;'l, v,,:1 urct u rpJ(.c I I1"i I djug dc-vi'c-.:- d by Bauun roLlc-is 

1(h1 I"i coconutaind wic apllial 1, alt .t wt)1ills. Thu irhcddw.' drops i:Swdiately 

t ThII 1i.Iq rif aont a o.VLcta 1'roct(or and Schwr.'.itz d ric r. 

1 1 tt irc drying 240 1'. We did'JlThu 1l .Il'-. c8III'l c'S (,5.y]I ir 's 8 said to b 

not lairn11 tlc- actual tem:p&i'[ture of the product going throughi the dlier. (Bc

causc, the )ro'duct fro: the di:ier slhow,'s no indi crtion:; of a bruw-',i g react ion, 

it is a fai illy safe ilac-sumption tha1t the protein has suffered vry .ittle or 

no dle(nIturationt). 'Thu drying is by st[tul heat produced by burni.i1.ng coconut shells. 

'The )awao plant do.; no+ t.u;e its entiel su ppl.y of shells for this purpos e. 

However, a plant near Manil.a has to burn a little f-uel al.on g with tie shells 

in order to provi|itdC the necessary amount of sLeah. 

From the dr'ier, tihe s,;hredlded coconut is screened into several grades 

and p:Ichc-cl into ote hundred pound paper bags. At this point, the dried coco

nut. contatins about 37. isoture. We were told that the entire process from the 

whole coconut to the desiccated coconut in bags requires about one hour. 

http:burni.i1.ng


'he' c coimtt \a'eiLj is di:n;caydcd. Bvcaust' 1i ; c'1,r i::viw , tie arca 

arVOudl tle pay i nanp'd;ld :lit'I in'', I ii:: .','yn'un aI Itl of wo.ol 

'jht.u 't in'; rt dYi Q a p::(IM,C citil a mi C :anir,, t1IW a;nt ,I '"rr;i 	 ;ai 


.esClt\. ;&i. i oil1 av a I y, iiit';i , 'g1\plant .llcr. tII " " s iia pwhte. jlt a d '.. 

cojin Ifil.r oil 

.. I C alI v '.,.il,tiR' 1.U; :;i Iti idtt o I fiur 

reportcd to tli i 	 12, u a:nd 18 Lt 20 Irtr in. 

'i11C i,0' ,., . WnC in.':h: l'i 

,. , ,wt]rhmat Fr;' 1N1O Y pl.t IccWpes.os( per eigliL Tin:: i (l.. 'J0t . t]hu L lin I yv ivud 

lab ,,ll d 0, 	 k s.'a','at ('i L'.I(l c a ;1A UiitmcSix pf ' d(1<.' 	 :ail ; l l a pice ysiiw si 

aS se'Ven I" eight pe's.
 

(i. 	 d c cttuL. l 'iiC : 1d tht:i thlitpl,,t 

,rici . ci.:eil 

bacterial, conta".I.s t uti cfo tV.r dcuvit.'' 	 'liy 

Only "o ll,'
was wash.ed dcic. evC ry shift wi:t wattc' con.t ini, a 1,:ta 


pers .. lC] are peritcted i tic dryi iS, ar ;:. ft fctro ii.,, Itu.e ptui:i:;
 

mu 's 
 sh re on ;la .r;u and( 	 ro m a~lts
t \.-n ca fu lly , ]U ; c n ,chn co p[),a nd, w'a'lk a c ss:;. s;i))kctd
 

in dsi.infectant. 

USAID/PIIULIPPINES Noveber 7, 1969 

Manila 

Dr. R. W. Engel 

Dr. Engel is tire Asa sociate Dean of lcsearch of tlhe College of Agri-

Virginia Polytechnic Intitute, Blactyburg, Virginia wlmo at time imeculture at 

of our visit was a Special Assitant on the War on Hunger to tLh Philippine 

Mission. The following are co:nuc nt s made by Dr. Engel. 

The D)el Monte Company oil Nidanno are growing soyemans for a but LI 1000 

head of cattle that tLhey have on their plantation. lie said tlhat thi:n is done 
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becC;iui:( th, copra cake availalulc in that area is of such lo.w quality. Both 

l'l N,:! ; n, I:, p' p, plai La D]el Ionite' 1 v In i. ion% onIMi nd'nniao. is not 

Ow pl t IN( tld.y . Witi SOyb O.l:-.11le Ph 1,lippi),,,:&..ilh (].d are l..ItIJP A i Y)? 


V Iid i r .tybeIsan.
Buy(uan A II :mn I ryi s doig ,i vding. 'it on 

Dr. Eij,] v ::pciAi.w" 111ig .itLh tL . use of coconut paring flour "in 

in nf A ll fL 11 V42. he considerst food:;. "ogh th is Nour cnt in. to fibcr, the 

hill fil, I( no A li No.t if a is gro n fi.]i> ermou'jhi, le in presunt .y feeding 

NOla flour and mlnmgosevenl IUn.n 18 itt:: ixltt Of c Ut! :]in; bean flour 

Dr. IAttg 1 said i:. Quinitio of the Franliin ]lnker Con!tany had told 

him tllit ]a.wis inlttre,.ted in unmnu!frcturing new fNod products and that they 

Call V( ittllimt) f It"r. 'Il.tLanimtltm bean; I~as a sub: tA ntial proport ion of lys ine, 

whicl could sulqyl e,,n! Lime rice that is co .,smn ini the Filipino diet . iHowever, 

cost i:1 P,l.M I, .m:ttsc. CtiYYCtDl.y sell for ].5 peso:; per kilogram.h mUig , bans 

lie said tlhat the 1ker (opany was produing a coconut flour by screw pressing 

dces iccat ed cocottt which is presently in snplus.oh 


Thi three con:panies in the Phil.]ippincs tmt have the best marketing 

organi'zations aye the Sait Miguel Company (beer and coca cola), the Del Monte 

Company and thme United Drug Copany,. While these companies way be able to 

introduce new foods into the Plhilippines, Dr. Engel believes that none of them 

reaches the lowest incoett groups at thhe present time. United Drug is interested 

in marketing a weaning food along with a vitamin supplement which they have 

been selling at a considerable profit for a long tine. This vitamin preparation 

i, supo.sed to combat nutritional deficiencies particularly in pregnamt and 

lacLaing women. 

Dr. Engel said that a large percentage of the coconut palms in the 

Philippines are on hilly ground unsuited for other agriculture. This could 
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make accumu]ation of fresh cocoinut for pio ',i yln,: 'what dWIN!ull, l' 

believes tLhat it is n wiLuntion lwot united to copra p]odui on'l. 

KANI(;CAFUCl!I (',IEA IICAL, JNi I.Iuim C:.UPAN', 1,'1fl 	 N i ber 11 , 1969 

Japan 

'T.T'aLk;da, 1Ex'cuLi\v' D)ircclor 

S 	. .s P1;nni ,'Divisio: ( P r "l"y)li.a.:i, 
H. IayInda, 1)i-j c tw, (C micJ :alnd fL,. nl athi 

Nobiio 	 NoI, 1rcc toi, 1Wc'nrch and lY \'ltqwciil 
D ivis i on 

Thi. cormpany i.s ycportd to . huiJdAg a pl;,t to pr,,d icc 120,000( 

tons per year of yeast coiLainilg 601 p50toivo. Thu ntriiunt mtudium will he 

normal paraffins. They int-end to scl1 t is if]st as an anima l feed. Tliy 

believe tlat tWcir cost will a;., timi ci ct it ixvc. .:jilt other prutl.in .uppl--. 

ments which must be intlar ed. 

For food appl icat ions, they are .orking witlh a food company. To 

avoid any concern about tox:ici.ty du to hydrocarbons, Lheir pln i to tmke 

protein isolales only for use iin foods. They soaid that the procedure tLhey 

are using should not denature the protein. 'lhy said that it is a difficult 

isolation and is being done by the food company.
 

to ant export market among tie Pacific
Kanegafuchi is looking forward 


However, in their judgement, before
islands and along the East Asian coast. 


they cquld exporL any petro-protein as a food they feel that they mu:tsL have
 

the approval of the U. S. Food and Drug Administrati.on. They say tLhal the
 

U. S. FDA is looked upon as the standard.
 

Mr. Takada said that they expected to have some i:nolat. by January 

some.
or February of 1970 and agreed to send us They divulged no details of
 

http:Administrati.on
http:tox:ici.ty
http:prutl.in
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uln ,:-; ct 1.1s 

.frw ('( i mt %.'c 1. 1L I )-IL. J i ipo'L:t i 1 K a1),;rc.- of I lc. i It..; of a] . 

t1 iI p(C(.. 1i1,.CC,7 J il ('I1 (% II tt. ;Ii p. ;II t1u..f I ; of pI) 

1)1 (lti I l y ((Yo Iiti it'(t c 



XaXI J ti (c I i iQ tn .tti'it n r'1'i0) C;t iI h <U 

this .iivii cyf ':lu to dnl.,cv i t hv s a i thlcori 

in the processi ng; of fr',:sh cot~cwout for foodt Oyu:, l;,V,r V ,14tcO o,, 10l 

The objch't.iCuf.(" 


I 'mV C 

rccc ivcd 1ri a vnr'ii t ilu :ofi lcItv'; w'ic h
journey, w:' rend a IAieio:. of doc .'o;,tr 

', ont 1i ,indiscussed new and Ulrove pdIpr ,c: ftr Poking a varity of" 

tha t plant hail w.lm ilI
food producLS. In rveyver instancllluCs it \:ah rcptu cii }had 

and wcre opera ting bas:cd on ro2m-, of tlw ,s proccum: ('. VW couild fit, i,ni dciLc.
 

t at s time. ;n xai c,,,ti 

rcpontcd in tel. iterlturc, with t. ic 

that any such plants ar- iin op r'tion thih As a :; I Hi, 

all of the proccsscs that have becv 

ception , have ben abalidond, ev.n by tucir jul.Lial1 piopllncnt.. ''in c:-

doi lve tLii capabIilI t f
ception is that of the Fravkl in BMker ,Tpny wl.i 

and e:npi pa~r! of tli oil to ruct'.r a ia rtela.
drying coconut ieatLs )]ng 

i nto a coco t i l X funllll n" vi ,i'il Illutl flour. l vt..cVCj, i ('Vithat can be converted 

they have developed a market for thi:s typ.' of coconut.T flour. 

re earch activity oo ctoi[nIIIt 2 , '.1 i (Bn(hi
There is still considerablic 

A ma joy area of pidulitbe divided into product rescarch and proc c, rsearch. 

research is that of making a more eooicalea1 and convuni ut coc,,nut milk. C,,

coua Lrics for il,lzng curries. lrcc ly,nut milk is usedcxteni ;vc ly iln cve rail 

by a tediour pcc.22 th11at in wanc.tI
most of the coconut milk is made in the homue 

ful both of oil and protein. Efforts to conilircial.izc the product ion1 of 

a whole milk, concentrate or cream sh11ould be coc,,iri u'yd.coconut milk either as 

ut rii.nt:-
It is estimated that by comncrcia 1i.ng tihe oper:lton, the recvery of 

doubled. lhis could be c:.-treloely ihport;itt
per nut could be approximately 

and calories are bitih deficiet,. "Iherc in, adequa tein countries where prote ins 


What i.s now needed Qi a lMarkeI ing
know-how available to make these products. 


http:objch't.iC
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Cf IIII[ 1 L ' ':d.wn dldudt W 1110. ] 'll;1Lioi1'.al aguncJcs cOIin T(ui;' U1id En NlWt 

ad(. S, 14 (of Cu ' ; I n', 1r1[v;i;.(trJl,, i i . z .' I ( '1. i"t is Pr VeSeI.t'l)LhOSY Wer' 

pnll r. J'(nr I I,. ,I 2 III:! . 11 be c.:plai,.d ];,tur, xc do not recow'mn nd an 

'- foiI I i .toh (fi w ,inj y',; tihe use' of C'oC'onuIl mlk] i fi L t.I (C .'otiitrn s wh.'here 

it in nu't naw'..'nY
 

AwlA ll Ip 0ct ' mayIhae.(' gotO, pol-v ll. is cocoiut honey,
 

'.'lijcoh i Co,'cl(' mill., and ru;t,' it very tasty prluct
aW mll,, LtL invert . is 

uh oe) the State';. it bethat i u',ed1l . vul; LIW:' iin Unit (d UhIit' mi ght. niot 

('111181uru to1II 11 anl 3ij~oI nut nmutritv UIVs up)p louL in31 a t ropic(al conty 7 itlI 

('11i1t'1vVil 1 y Wu('('lln iopmLtantI for .ychiate. is verycolid an tW(il fcr.ig i n 3t 

p ~l: l c l that a gIl l ikl't i 'OiwlpalIly cotul( develop Lhi:s into a subs ta tial. , 

uyp'ior hi n'. IWero a(.',ain, the researc'h has been done and w.hai is now neeoded 

is M la ' t Lel('V ' i l oll;' 

W'nai.ig foods are under con 5 idv ra '1 o in several groups. One of 

those i s exerimnti i with an I'r coconut lour if successful COuldciexpelle. and 

ii ceo rs oreavea' J a o ('t' of siuppl1y . Thu othei depend upon coconut milk 

coconut prlli n'llisolate as a protein suppi lement., and therefore could not bc-

COmi. marketabl(' until those ingredients are available. The satne is true of 

a chocolate coconut protein drink which is based upon a coconut protein iso

late. Both a weaning food and an attractive beverage could be important 

dietary supplements in any of the coconut producing count]:i es . However, one 

must first devise a means for the economlic r'ecovery of the coconut protein. 

This, of course, is the objective of the process research which is 

presently underway. In our judgement, the process most likely to be commercially 

successful, of those presently under investigation, is that of the Tropical 

http:W'nai.ig
http:ll;1Lioi1'.al
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Product,; ]ns;t iiutv. in Londio. Tis is a vw t proces:; o frvs:h vo ,nut: h'tich1 

'i (tr i thr.ec Mrt. w5:: oil,de ,enids upon cco n':'ln. :vpan:i:: on otont produn' : pir,oin 

and :It.es so) u ". u;yc, an::, o. a tr tw:hl ,, fourth ii, 0. 0i;I K,, I ani C: ii 

cOntalin ,, bohll oil :iJ prote > tiheir p oc:;s is not ni10 t',: oiuolIN W Oi ,Ia; W 

as they rcc(:rl ng oM1 y abount 8). of 12 ail;bie oil. ft, Q Mo)tarc the MI 

brcakthy ugit frow th:is point. i , more likely to tcomr from I.: . runt.;I.ni. 0 

Iew:11 :. tr; li ithu piy;ical clcwi, stity of the hll S i it I.:; fhintti utonal pl ntc:; 

research. 

'his point of oil recovury b.t.s close scutiry, it ." I li real 

key to any VAR p)11)N]), for prodtlcuing 'ocoililt pLois. it i one ofI he 

key facLors causing the t'hr procecse tLhi hivC beei invt': Igaled I" f;aiil 

One must look at the currn;i uits for coconuts ini order In sue any iy osul 

process in a proper perspec tive. 

In the produlnllg contries, oconoL are used for t o ptuirl,):,:" fod 

and copra. Pe rhalps sote of tLIe investigato rs in hf lpa:;ot have bete iiis]ld by 

looking Lon hard at the food uses anid i olr]ing the eco'i1ics, of the copra 

process. The food uses have bcen and .Mill arc very pr ii ILive, In tiht, l,in 

the cocoiutC kernel is scraped onut of the slhel. by hand and squee;zed toi recovcur 

coconut milk. The residue is di scarded. The coconut milk probably, on average, 

represents less than half of thc available niutrients in the cocout. ItC is 

easy to devise a coninercial process that is superior to this and in those 

countries where coconut milk is used in large quantities, it is our opinion as 

expressed earlier that a commercially produced coconut milk could become a 

successful product. 

However, the economics of this are not as simple and straightforw,,aird 

as they might seem to be on first glance. The iimedinte assu;uption is that 
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j_'2CC for the coconuts as,,(p bal)] p) ,;1 tit a, 

to det:cr

1hIc (''S ,.!':;(I J)' e si.E' 11 (I 

1(Y ,. .:lonle, havcdue:; III ' VI:' 1'..1. )-I: lofu,y ii('t bne , 

(iI c'c i .,I I nu.(I t Iey pay for 
II ' , ' '.: luI' buy 1'. r t . 1 . 

. ; IIt" 

t I'111. II ' l iuI ,I :,;Iny (I I (o . IIC I a t I I eiCr o.nI c o)IIut t: e alId 

I VV(I (.;I (iIll t Ii(' (';,:;Il In'f t'I.- . d requlre so c !.pecial kind of1 y - t YCCLI 

auqclir t.1o:sC p eupl( ,Y';.-;c;. Nojietliceoss, the
Ii Iil t I ;lu ,It( t(' 

it' iaL Lo OV' 'O ut LCVer;ha:S i c i d u;! i: :(iuIi 5( it :;lIuld b IA :!;j )1C u 1y YCC'I 

II!'luta litpl(d.'] u: n]i ::.I1::1 ' 

l CF.'e. 0'ei 11)' 11IIfa.c LtmVi II" fa--IciLIl yt h : copra'; inldut ry V..oul.d , I 1. 11' 

be' lI, )]Jin.iy I,,fWt ihtf for Loconluts.. 'Ile copra indu;try js rIthIer dC'CpL ive. 

Supef i('i;fl ly i1 i:: ,Mtli] primitJve. Actua]ly, it is; quite efficient for 

wl;It iti :.5tryi ng to (1(1. Thc ob (cl]ve of the copra incu Itry if; to produce 

ctIconu t oil ald .l tI W east po:;.ib]e Cost . One w'oulcd be. hardcpa up;I at 

)re:S;:ed I o tI-y to dcvJisc a sy:.,Jem t l. is more econo.i.cal thit thi tnow in 

USC. TILu co0CuIII lt; nc dried Ct or nCar til, point of production. Tie cost 

of dryiln', U; ab;)ol utely mini.ui.l. 'lhey are dried eit ler by ile sun or ill simple, 

IiC'Xp(1 i \,e iiln heated by buriing COCOnIt site.Is. ConSequentLI', there is no 

to the, 1nuno actuo:.ng or exportcxCeQs; ,,ight s hipped from [le prod ucing area,; 

celt ers . The relatively ine:.:pCn.l;jve expel lers w,hicl are in common usc recover 

both of911 to 957,of tie available oil., and there are only two product streams 

which. enjoy established iiiarkets . It is generally rCcognized that the production 

of copra is unsaniLa'y and that copra is often infested with, insects and mold. 

lowever , ti is doeS nLot appear to have ser'i-ously affected ej.ther the market or 

LilI' price for coconut oil and coconut itecal. 

The other important cons ideration about copra is that for many of 

component of their foreign exc'hange.the count rius it represents a vc'ry importani 
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Exporta1)le i3t1!iS Very prulp r]' hW\e ii.ghlz p-i ri i s inii thle g;okvcii.Ui : of 

developing c(unL tries. Aniy prcc: Ihat wou'ld ieduci sirnific,u lly th'e u. 

Of exp)orts \.o.)c]lint l, cvn V ,(l"T 10y) hIerufoI,( .if a pnc'e:; . I ,, tie r'Ccv. iy 

of coconut proLein oIl]y rccov:r,; S' of lie av;:il:ble tneiHtm oi l, thlwould 

reduce the amount of c::po cller. ccoUt il by 10,. 

Jo look at it: from olnothcr p .. l,,.ci\'t., at ani 85/. oil re v ,r e;ich 

pound of proteini produc .]du l Wc t 1.N r a burd ,i of alouut iloy fo tlw W,.,:m 

in o:i1l valtue, al.ion , over nQid above the c',rt of the wlN1 and any addition:l 

cosLs in proces;sing. It J.5 lecauri : of t .:;,s.corl,:. oerati ntis t]L w o..'ul1d inot 

rMCOI'mn/o0 d aii aL Lemp ted in r:rodu cl(in of [radillt ni l ckwul mi l. ini ti.o:;s coun,

1tries w'lere it is not now cxl en,; ye y used. E;\,n co'.oid.r Jily prtluted cI c.ultit 

milk, although having_, a co,,.pet it ive advaii t ,ge over howlOIie .'ui (dpoducocd mi 1't, 

be a substantially les; eff.ictium oputip i1n Llluau cpra processing. Mtt1 of 

the no.-al)andoned pr2ocCs.s;:s ,tarted .,.ithIcocojnut. 1ilk, anil endtd in a nale of 

1produck; streams an too-higlh product costs.
 

It is our rucommcndat ion, therefore, that any furtler process re

search for the recovery of proLuins from coconuts be guided by the following 

criteria, in the order named: 

1. Economic feas;ibi.ity: Probably tLhe mosI important. factor 

is an adequate recovery of the oil. One cannot overemphasize this point. For 

every pound of protein recovered, there will have been seven pounds of coconut 

oil in the process. Economically, the ail totally dominates. Any process 

that ignores this could be pre-doomed to failure. Other factors to be con

sidered under this criterion are proper sizing and location of plants. 

2. Profitable disposability of all of the product streams:
 

This has been a major pitfall of most of the processes that have been abandoned
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ani that at. pi :t(Mt[ y utnd] itVc t L i ('!t Wit .1 I iiiiy }1W.\'e C(_it T icdIh.i CotLn 

thir iA tun!I i, upu i pp.' o c uL M er'an, I ivy ho ve c i': d four oi f ivv 

o t h c'l nt.Ir' , .f o rJ w.'hi c h W' C. :n,: ., , d lh a v o. It , h; v ', l ,,. O'H O'\ e(l o d., , J dlen l jy , 

proite.ini, I 1b.) :,,d ':bt ' A I t: oLil and itc n] lv,:;. narL hii furh i. 

Ji1('''I~~i:I lii1 callj! het M tqx'11 1ii(hei 10".i'fI i n. 'j le .fibher ao Wrx'Lcj: 

I ;it)(. jl I'- ch 1 Io ui' oav"i I by prodoc : for wi a IOrva wuld h1'vc foud. 

itndi,,' . I f Ihe. 111,.]y ] t 1 c t .'tt1:n, i .. I:tlkedi, tiLYC Plt Y to he W oe 

p :c :;e 1h sha iould hoK i p rn icrud vsa twa fi picsIti foo~d pirc I .' n : froit 

ccinu . 'Pittt 1Wiclt' d ,u h or1 ad c' i Lagp or thit n rptrooach in tl pl ants a] 

rc tly (>.':.isi i 'ich .it (,P .1Ii Ian ' c'uld he cP j id o'ut, Thte wjor ci is

gti wc I 'e ]tiLid ,ti.Ni i] :nof prio

, 

adil v , at) he pl fON app) ir-tio Lhe pr)ot cin 

Wisc Th. s.',,td w.,ould Lo cocoout inwa by tradit ionn]Ile processa by iylpar 

solve t t.>(rdct lit:(,cdurc :, and thetn loo. foi food aplil.-t.cationts for coconuL 

flour, co'icurint pr te,in co c,nt rat,,, and cocotntit iloL in is t.o]a ,nide from 

thIat twaI th Li procc,,a, .uou1d b. a i,.,dificat ion of the centrifuga1 syst1em'rn -d 

used by the Tropical Products Ins-lilute If succes;ful, this process would 

have a numbc'r of advantages that make iU g'retc' " Lchn.cal challenge worth 

under t ing. 

All three of the above processes have the capacity to meet the first 

two cr itria. In our judgeuent, all three are also potentially feasible from 

a technological point of view. 

4. Market potential, of thc' product streans: Altlhough Lhi.s 

should be inherent in the second criterion, it i; suffici.ently iportant to 
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estaibli A an nli Ci 1 Il E a c t pLpro ,di dP)w'lM' iI 

by alny pro:we ; ulnier ii .v I i, t :.i,,ld thoiiu '.Y, y cv. . 1 ,I 

as illupc 1t ('1n. iI ho' pLi 

i. 1,. n.,, , i I s 

hi l;o.s;: and busL PlU l. ' ti::V. It i. 111 , LMU tNi0'1 ,,~pl. 1 Il, 10o A,. 

lnn. ilit iov iieiii d rc'w.'it i Ntyvm Iwo

tui E. ]w;1 Ith , it l L nI to iel ermi n' tliost ui'v for w.hii ch "'o 

w.tlh co.nut prou,t'u li, ' thin,: 

u.',tldc I i, 

nut proteaii products :iqu'ely i: I v b:arc un u tI . 'Jc n: ' l1o,d i"i> : 'othii thri, 

m cconli2 to liiCef. Lh in-o*c,oconiitio and thir reurni~ thle innd 

_5. Ntrt orool vllu .: It q bluint rai t in l alo,i K, ", ii 

I o iit!LI:"iriinlresearch gr'pti ve n',1V(' x'nluit Ith(e Lopj prior it)'. 'liis n lt' l to 

nult 1w 

have not able inc the Lhe i',', tt lp,'<. ' h; i V IlilM 

the expeiidlUrc Of larl,& sny: of lu~nrcli effort. ui inn foiilv Ai cl 

Pol'n t t c lletnge of. w 

i3t is ren. onabli C to s arl with lethp tyis' ilit. c" 'iiitlit plin;c iii ian. I'e .ll 

t ,ol pr ninl L i'li o,: tin ' t (Ic,"ilceioil; t:raLed to be no triLi , nndn I [ I 

sufficiently sophi.sticatedLtlira they know faily wllt,]1 wham:t not to li,to avoid 

destroying a pro telin's jinhOeent nutLr iiJnal/i Value!. We lie eve that1 iin tihe 

outiu d above , most, of Li ie erti Ihnu Lio-iiiii. tio!ii y wou'ildl Ibeprocesseas Jliii nti 

reLa inctl except sti.- di.s propon'. oL i on atmnlilt) ciidit mighitfor e ) I i i occt'u 

tie i ioduring the isolationllprocetures (simi to Lhat wlhiclh occurs (tlring 

lation of soy protcin). We do however believe thaL nutr3:11lonl valtte shuitild 

be a final criteri on when food produc t protoLypes have been titvuloped. 

General Commenits 

There are soie connents Pot direc tly related to tlhe spec ific' ob

jectives of this survey thia t we tLiiink worLh recording. We fotind a number of 

competent people doing research on cocontsit . ''o a large degree,t lieir research 
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tolr lcg;1 in. v- Y] defi UK:(aI (AN 


I, ilc.hl, of Imll ti )O i t ut. pr" Titic's; 

Pod~
2. Lack. of cl~u p':i vc Aeirct Jo";
 

3. Ve,'y M" ;I .onid i JthvIA(ltl,;i L'T 

/i, No api1: r(i I liti. I. [.() o] . .:. :1 ciu ,l oniia producl idea. 

1, Il i,. iinpl :.:',.J, itli I cA C Ilio Ihp coconiut indus;t ry ifsso
 

l I i'pend' l iiupila i it. fr i'lwAltl I oil. ' I(Tf' o1C', the internal
 

itn'f i j'ii l v .i':. \;'e
vcci ,o: dii'i.v i n (f gl I, o o,. ::. oJ t he c =un up v i.t d 

diejicid ini \'o y p1 ih' iii'uron coclltoil 1 . A, ut' p;,c Lhcruforv [lit a U tenti101 

.ii ' I i t Insloiild I,,. d1Y~ctv I '.d i :i nl.uture I'l;rkut potlun;I.a I of cocon'0 oil. 


tlis lin nti, histori cal Inudl- comld b' mnii. i iinsJ. Scie iiic deVL'lophmont 5
 

of I it' pil; ( 0,1(0 ' Could v L a'2('a ISiOI' lifuniuac on [lie futur nrc "Y.otr; for 

C(i('oiiit oil. V.tl.ti Lii ll( l peopl W',.'hoM Cdl about tlieIt St "co ory at arc' C OllC 

(vcoiq iui.' ' Jf lil ('olclfihi{ producing; c'nuntic's l i a pl:nn'ed
c soldtil (ake carefully 

surVvy t dwi'ei ii(' wiit Lh' narikt[ for 'O('Oilllt- 03. is going o be tsen years 

or twelty y.ar, fr',m Io..' 

SoMic th I oul d a]so be givenio an forlouht. opt i mun agricultural mix 

the cocoi1u1t prodlucing counties. 'or e.'Y::il!piC', wl ewethav read reports in

d .ct icing a sulb;tatl i amit intercruppi ng in the Philippines, thisu cerLtanlyniount- of 

was; not: couif.iriut'd by our )ersonal observaLilons. However, our oblservaLions were 

not an inveslt iga tion and could have been totally nonrepresentative. Evidently, 

at l:ast one progressivi planntion near )avao has decided tAt. coconuts do 

Be bestI of their youngnot reprueut t usc' land. We saw bearing coconut trees 

be in g bull idozcd out of thu way Lo make room for banana plan tations. Dole and 

)el Montc liav' both established pineapple plantations in the Philippines. This 
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Wi11 cco:L.hinly .DTpJ:ov. tlLe (:.;i'i L-iip ,r IuxQ v'e, I i.. 1, :iblie M !iiIt 

are oLher crop; thi:at l il. KC r c u:: il aJ pe itand th, '.,oum .Iru. It 

Seems M c OC(ilI j)T ucluo:L , Cprtoild ;iI]( \,'c.l t to ha\r a cI :. ( yfulE the.t 'ILI 

made of thi; possib..I iy. 
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Stanley P. Clark and INnrl F. Hatt i] 

Project I'IO/T 93J- 1.- 90 *M'.'
73-3192010 

Durini g the latter part of October and earl.y Novumbr , 1969, Mr. 

Stanley P. Clark and ]). Karl Mat] a reconnaissanice Y"rvvy of. il made 

inresearch pertaini.ng to or rlatud Lo tLhe ut iJizat. on of ro.h coutls 

t NIUlnothe producLion of food products. The purpose of LI survcy. w.ams dteo 

that were k:no\n' to have b en conducte(d a:;the stLatus of research efforts 


well as those that were presentl.y underway.
 

Advice from a nutnhlr of source s gui(ded us to Centers of cu conLt 

Ceylon, Thailand and the Philippines. On Ithe
research in England, ]india, 

advice of Dr. Ragnar O1,lson, Vice Pre,,idC nt of uescarcl, Ka r]Ihara, we 

of Uppsal 1a and tlhe Alfavisited Lhe Biochemical Inst-itute at the University 

Laval Company in Tumba, hoth in Sweden . The food indust ry in Sweden has en 

lhe foodcouraged the Biochemical Institute to underLake an inves tiga tion of 

use potential of rapeseed, a project whichlpara].lels in many ways tlie Txas 

A&I project with coconuts, and Alfa-Laval is very int-erented (in both rapeseed
 

and coconut processing). 

Because single cell proteins do represent a potential cOmpc tit:or 

to coconut or any other unconventional proteins, and because it was believed 

that the industries involved, not being established protein companies, might 

be using some fresh, non-traditional approaches that, if divulged, could be 

useful, we contacted three companies who are in the forefront in SCP, two in 

England and one in Japan. 

The first section of the report is a chronological record of the in

fonnation and impressions we received from our many conversations. While we 
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have tried to :,,,Yd and report as; accurate]ly as pownible, if ce did mis

min Ude rs tand weintvrprvI 	or a ny of Lhe pcrson:; .ith lwhowiLalked, we apologize. 

'1 eo( nd s ection of tie report sunmayr.'e our i lre s s ions, COl-

WU our sincere apprc ciaLion Lo the many people who helped 

us plan tli:; survuy, and thiOe who spu it many hours tell1lng us about their 

work and ainiuvc' ring our quesLions, and parti.cularl.y to Mr. Pl.ip W. Ruppert, 

USAIl)/l'liilipinc::, for much assistlance and dlown-to-carLh coiiimmentary. 
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TIHE BRITISHI PEtI'ROLEUN CONPANY, LIMIT"ED Oc'tober 13, 1969 
Britannic House 
Moor Lane 
London, E.C.2, England 

lir. Gordon 11. Evans, Rutr'virch Co-ord iniLor 
Rkesearch and 'T'eclhnical le volopmcn tcmDepartnI. 
Mr. 1). L. Knight.; 

British Petroleum is working oa Iwo proce,.es from difftc.ni pl roleum 

feedstocks to produce yeast, containing about 65i' piot ein. One procc:;s un, a 

straight-chain paraffin fcedstock and tlhe product: dc:; not require ;ol ,tt ex

traction of residual paraffin. The otler procve s u:;e; a relati\.ucly hio.ay ga-.

oil fraction from refine ry by-products and require;s so]let e:trautin I" r 

nove the petroleum residue. The mosL inforiLion on BE i is1h'cuti[olcli proc,: se., 

for yeast from are in articl ini ruca rlmi,production pet rol eum conLained an e _hyd 

Processing for March, 1969. This publicaticn has cony idcrnbl ii forcan lion ol 

their processes, but no secrets are divulged. Other refc,ences on the subjiect 

are Chemical Week for August 2, 1969, and Chemical Eif, ineerina for August. 26, 1968. 

British Petroleum expects to be selling the products for animal feed 

next year. The economics of their process are such that they do not expect to 

be able to compete for animal feeds in the U. S. market. However, they do be

lieve that they can compete in the British and European maikets. In Britain, 

44% soybean meal is sol]d at 50 pounds ($120.00) per long ton. Fish meal with 

65% protein sells for 80 pounds (192.00) per long ton. They think that they 

can compete successfully against these prices. 

A policy decision has been made by the top management of BP that for 

the present they will direct their attention exclusively toward the animal feed 

market. Consequently, they are doing essentially nothing about po:sible uses 

in foods. It was apparent that the management's decision has not prevented Mr. 

http:difftc.ni
http:proce,.es


1.v: nd 1lir. Knight from thlinking about food applicaLions, Becaius:e 	 of this, 

they 	are ;ithlei.uidiil)py with the naet "IpKtro-prot(lIn"I. They feCl that this 

if theyconld , i,'n 'i,;t i. in thc food industry. . ,su g e:'I d to L um that 

ligeo as an al 

to food 11:e would! be s;omuw;ilt lnndicappcd, People :ould continue to think 

of it ; n 1 j ud. 

creale..d I he ,i. oI iy lproducV being ani ecdi , t eltransi tion 

v a; I'tii: 

',P lvii tode isolates fronm tht ir pe trn-pr't-tin, and have run pHl

soluibility cur'vu':,. litcy have also demounstrated on a labora tory scale that 

I hese inolic canithe pun. 

in du:igning tleir clean-up procedure:;, BP have us'ed the Food & Drug 

for F'PC to evaluate Lhe i: product.. They believe thatAdmiuistrationH tantiards 

the protein they are now making meets all the requircmeiut : the FI)A ha: eCsta

ished for FIT', antd do not expect any problemi with FIDA approvial unl.ess FDA 

comes ul with som new arbitrary posit ion as Lhey did with FI'C. A strict in

terpretnLion of iersenut food laws in the United Kingdom .,ould prevent the use 

of petro-protcins under any circ'umstsnces. 'These laws: state that no food shall 

has been made from or whiich has inc]uded a petroleum procontain anything t hat 


duct. BI' seems to beli eve that this law can be changed.
 

Mr. Evans said that he will send us a sample of their product if he 

can get top management approval. Thi.s may not be given until after top manage

ment has decided tc give active consideration to food applications. 

The I' petro-protein has been rather extensively tested both in rum

inants and in non-ruminant s. One pig that was held as a reserve in a comparative 

feeding test had its ration adjusted to where it was including up to 657 of the 

petro-proLein as the protein supplenment. The pig grew well and no abnormal ities 

were evident when the pig was slaughtered. A ham made from this pig was con

sidered to have a normal taste.
 



R\NIKS 1IO\'1 1CDOU(;A,11, October 1:3, 196')
 

Lord auk l,,(:1irch Cen er
 
Lincol n Road
 
lligh yco:ibt'

Buc'k :i l~,il"ngl,andngia::i 

PO ;for. Sfcer
 

)r. G. 1,. So]oi! iv-n
 

1)r. SpJ.ce lh :Y t t t c l'cfZ,:Ior a1:; so n..cv1ihat of aIII I11L ill"() ill. 'l'lltct 

ill "IlH L1ib tli, Of ln iIhas becfl COl1Cerli F'lI d ut ]Ick co' Im c(8 i[on Itwt \.'t , 

people in uiii.Ver:i.tins Illd jIIdti: Ity. T , bridf' i ,- g., il \ t :; l;Ivt' .'li 

giving academic appointli-iitts, to .volcct .d scietni: t:; frow iiidw..try. Dr. So! :,:; 

caIIie to Pank' Ilovi froi; B1 ifSl- Pet two y(:;r.; a : ill,-,,]mlO Zq,, Lgo J( co',!,(it I 

fermeut ation researchi pYo'rgrll1. 

This company is tle largest food maiif,'ctUrer i Rnritiii. 'IlI ir opt,

rations include frcLc'x -dIryjnCl; of egg.s, bhlkin , of lbrcal, Clnd r 1i iig of vllw.I1 

Dr. Solomons is ill chnrge of workl.,i lwi i. at tcmpt lito, develop pr ::. for 

the production of protein fr2n vaniou.S c'irbc Iydrate mateCri a] L tlI alC by

products of their lili].lunlg proce,.seS. They are- usiAg fuig i becan;e lhey be li(V' 

that the fungi haw the lea,;t pro bem witlb nncleic acids and a ILI L-i IIVadvIII

tage due to the fibrous structure of the fungi. 

produceProfessor Spicer believes that it will. be very diffi ul,t to 

food proteins using bacLeria because these contain up to 127. of the uncleic 

acids. Yeasts are interiecdiat.e with 7-SXn and fungi are loest with 3-57. Pro

fessor Spicer believes that the research done aL MNIT is convincing evidence 

that nucleic acids are biologically har17ul, lie said that BriLish Petroleull 

has a process for reducing the nucleic acid content of their proIducts; u.sin, 

intracellular ribonuclcase. This process was developed in cooperation with 

Lo the Sloan lnst.itLute.Dr. Steve Tannenbaum at MIT who has a patent assigned 
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a /O/7 protein product using

Sol u)mo: I)(' I icves thiat hie cain produce 

lie says that the mafungi at a c,,; t of between 12 and .5 cent s per pound. 

r which he bliuvLs will he compa tible 
terI It hw:al a I uial1y .fibrtl. clhract 

a nuLLty flavor that slould be accept;able in 
Ir, UtAW It.hasWith :: !at 

ftA ytU ... l)r(,f(, qor spJicv ind.ica ted thaLt if we should fLind an
 

fiber from coco""t for ferweitAjon, he would be
 

SUMP. 


iMlt (' tst in .t: , Iti ,. wa: tie 


will iog t" ptovid, assi stanjre to the program.
 

(M parl ic n1r intue.est to us was a bread that Banks Hovis is pro

h n dv.: thieir rseaicti organ Ou .l Tihis bread is sold
ducin tihat a (vt op.d in 

is sold as a diet food for M,,ight control.
under tlhc triade na:.' "N in)1C''", and 

and each sl.ice \.'cigh.n: substantially Ner' than a 
It in, a low dlis:ity lread 

the bread has the appearance and texture
normal siicu of rnad. Vnehtlcss, 

is made possible by blendi,g native flour
of theiIr ordinaiy liitc Ibr-ad. 'liis 

its e:tensibilityThe denatured gluten rotain;
with partially dna turd gluten. 

it does not produce toughness. The nativebut is sufficiently dunatured that 


to a formula that is 251/protein
and denatured glut ets arc carefully blended 

loaf of bread under conditions of continuonusand produces a higlh quali ty 

secret and is not patented. Prodough manufactutre. The process is a trade 

to enter the internationallanks llovis has no plans
fessor Spicer says that 

market with this bread. We examined and tasted a sample of the bread and found
 

Obviously it is less
it to be fully comparable to the typical British bread. 


Brit ish bread. 

Spicer has seen several plants in Russia where protein is being made 

hydrolysis followed by fermentation. 

dense than ordi nary 

from the cellulose of wood pulp by acid 

for animal feeds. He believes that their processesThe proteins are being used 


that they do not have good enough cost accounting to know
 are uneconomic, but 
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what their ecosts really are. l -es not cow: ider the ccilula:,,.; to b. 

Very promising at thisLime, a:; tlhose prestcltIy in use arc only effect ivc 

on fairly pure sub:t rate:. 

TI'OICAL, 1'lU CItS IS;TIT'UTE October 15, 1969 
56/62 Cray's Inn Road 
London W. C. ], Eugland 

and 

Cullam Abingdon October 16, 1969 
Berl-:shire, England 

Dr. )avid A. V. !)endy
 

Dr. Brian E. Cr i w..,ood
 
M,r. V.i ns:t oiu ''~, in
 

V
Mr . A. . . ati:c 

)r. Griu'.2ood evidcntly is rather of a public rclati= o;frroi. in the 

organization and )r. Dlcndy, x.'lo had bcee j.L thel only about one ye:ar, direct: 

their devu]opmonL laboratory and pilot pl;Lnt. ilr. 'lin.,i:; in a proce:;: ctcmit'cal 

engineer and Mr. Jame: operate:s t cir re;earcl, hakery. 

Tropical Product:,nIn:titute was founded 15-years ago as part of the 

Britih Ministry of Over:;as Deve lopment_. Its purpose i s to hel.p dcelop in, 

countries, boLh within and without the Commouv'ealth, to gain greater eneriI:. 

from thei.r plant and animal resource:s. It has five departments: Food Science 

and Technology, Non--foods, Econom ics, Industrial Tcchnology, and Tropical Stored 

Products Center. It has a staff of about 350, more than a th ird of whom arc 

scientists, engineers, and econo:ist s. The budget for 1969-70 is 795,000 pounds. 

TPI has had an interest in the production and uiti.li ation of coconuts 

for quite some time. They have been working on proces .s for recovery of pro

tein from fresh coconut for 5 or 6 years, hut only in the past year have they 

had one chemical engineer assigned full-time to the project. 
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were throe rtaonn \.'hy Lhe processes that
Dr. Indy f0ll thntL Lhere 

past 15 oY 20 years have failed to become com-have bun d(v,1,,id (,,or th 

cl' t lI viil et:1: a 

(1) unfv' rabl ecnotlmi('iics 

(2) bad citinog of plnail iln arsi; where the supply 

of ('CICo)t wan inr;iduquaIC 

(3) ac oCf ic • Jlfoynation f(or pr(oc(,h o pt liii) lLilon. 

111 theiir du el op:]mcnifi Vcirk , tlic'y livt U:,,cd rnnlom; i coconutl as oh Lained 

t1i l, . both 

5 , i,Lur and lti n lii liien rlc of the product; Mddaincd 

and hiave futid timl th, latii 1y of t lieoC iiitit O a sub: t nLi l eflect 

On its prorctrh:i' lii,;ttc.i ic: 

thlerc ftii. , (1W i iw.,d ci.ineiit d that_ the agro:ln i c c'odit lna; tinder which 

coconut s arc gr,, uidtiull udl y influencu tlwiy- prlprtio stibsteintial ly. For 

exiipl ie id th1.1 if uico,, siutarc gron' in a s i fur deficic Lent soil the copra 

is ruIbbry and tlitr cfire in rathe'r difficult to procc.; 

T'!I ha:; devilopod a proicess for r'iovig tLhu cocon' t meat. from the 

she]!. Theiy st;i''rg the coconuts in water in a prture tank and then build 

the pressuC up to 50 or 100 pound s using air presurc (we wcre given these 

two di/ffrt it ii ller' by tw,.o diffcrent. iiid vidua ls). The cocmiuts are hold at 

thi s p rt.:cLm m for abumt 60 minutes,tUnder Lhese coiditions, it ijr believed that 

the wa t-r is forced through Lh, she] ] of the coconut. and causes the coconut meat 

to shrink. The pre:ueti is then released slowly over a period of about 20 min

utes. If Lhu, pres;siure is released rapidly, the meats apparently expand and 

shell..lowever, if the conditionsonce again are difficult Lo separate from the 

They sai.dare as prescribed, the shells will separate easily from the mcats. 


that otiodricll I'rnduc,15 of 137 Sierra Street, El Segunda, California, 90265 have
 

developed a coconut sheller but they do not know hw successful i.t has been.
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TPI has developed, on a pi]ot plan scale, a proveL, for ma king prote inNo.. 

lates froi fresh coconut. If they remove the tnt.Li, ie protein is h.liit, bit. 

testa Ie.fL brown. ;in ofif the is okLthe prot,el 15: i iglt We wv givcn syl,:: 

each of the two type s, of protein. 

They believe tlha pnring slould be avoidcd if po:,: ible, lea=ise of 

the cost, of this ope:rat:ion and als) bc'C use the oil and protein in the palylng 

end up in a copra-like product of lover econ!.ic valei.. 

In the TPI proces,; as pren:ciitly developed, coconumeat:: ;Ire. Icl 

with an equal. weighit of room tcpe raLti-e waLtr. The. lii'ti i ' is,u sCYe.'l, d t o 

separate fiber from an emulsi on. 'le fiber i; pr.ssed to recuvwr a:5 much 

emulsion as poss;ible. The emuls ion is acidified .u about )1! /. 'JI'e acidilied 

emulsion separates by grnv! ty Into four ph ses,ln;Iely: oil, oil wa ct emul:: Itll 

containing proteini, all at ous layer cotaininJlg Carbohiydr;ale: in sol tit ion, and 

coagulated protein on tlhe boLtom. At pre<snL, the acidified cuul.sin is cen

trifuged, the protein sludge i; oo1]cccd aid dried by ethianol or ihsoproialiol. 

Along with the water, alcohol renoves som of the oil which is carried over 

into the protein. 

They have found Lhe milling of the coconut meats to be an cxtrume ly 

important operation . Their objective is to put the cellulose into a condition 

that it can be separated from the emuls ion using a sliakiiig sieve. If the inilling 

is not properly done, yields of oil and prolein will be low and the separation 

will be difficult. In the pil.ot plant, we saw a sLainless stcel meat grinder 

of British manufacture which is: reported to do a sati sfac.tory milling job. It 

was said to be comprised of a wedge-shaped impeller which forces tlie material 

through holes about one millimeter in diameter. The operation is both cutting 

and extrusion. The closer the wedge is to the dieplate, tLhe butter the ex

http:econ!.ic
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rncti.ojn l,.y get. 'hey have, tried a olNoJ.d mill, but found that it dis 1nLe

gratd the fib.r to su ch a degree that it was di.ff1icul.L tC separate from the 

emu] ion hy n,,com,:In,. Iler.ojected conmarcin process ha; milling in two 

s;tages,-, by a dicur and a crusler. 

1
'Ilie scnej: used in the VI.lot p ant are of the vibrating type like 

those mtnu facturcd by the SUCO Company. The scrcen is about: 30 inches in 

diameter , of u t ainle:: ,s;teel. 'ihe one observecd on the .ch he was 120 mesh, 

was given u'sual size. By th e procedure out:ined,althott h,200 hh,I.'g as Lhc 


when usi g a 2aO( mesh screen , only a small amount of fiber is collected on 

.
 
a 30(0 mehi sc5(Vut' Jn seres 

At pr:et., the fiber from the screen is re-ext racted with water to 

incre'a';e tLhe yield of protein and oil. Single ext-raction with only a single 

Lhis w.l1l ult imatc ly prove to be feasiMlstage in desirable and It is hoped that: 

''he fibher, con tain: nearly al1 of the oil lost, which amounts to 10% to 15 of 

the original protein. Work is being contie total, plus, about 2(Z or more of 

ductedcon tle developmitent of a dewatering press to squeeze oil and emulsion 

from tle fiber. Expeller press ing of the fiber has been tried in a Japanese 

"Hlanchvr" screw press. However, satisfactory expeller pressing requires drying 

of fiber, and this they do not want to do if i.t can be avoided. Processing of 

the fiber to achieve maximum oll and protein recovery, and to find a use for 

the fiber, is considered to be among their major problems. 

The emulsion from which the cellulose has been removed is coagulated 

by acidul.ation Lo a pil of about 4. The acidified emulsion is then put through 

a three-phase centrifuge with a 6" disc bowl and at this point they encounter 

their most serious problem. Instead of three phases, they have four. The top 

phase is mostly oil and the bottom phase is mostly coagulated protein. The 



second phase from the bottom is an ;aquou: lnyer .hichthey said (tintaln; 

very little niitrogen. ]oweVe ,vOr LI L C' n t 12 aqicu.s layr.at interf;,cc 

and the oil layer, there is an emulsion tlhat contai ,s both prote in and oil. 

They have not been able to find a mens yet for tOhe efeccliv recovery of oil 

and protein from this layer. Both: Dr. Deidy and Nr. Win::toi Timviiin:;, thii' 

chemica l engincer who has been ruinning the pilot plnnt, empha*in:u:dc lru~mt (dly 

that they would l.ike to know more about til,physicnl chlemityy of t lie coconut 

emulsion system. They be3leve thaLt there may he Iw..,diflc renl pimilt t htJt( 

behave differently. They raised the question whethcr tLhe matefrial in tim 

interface layer migit be a lipoprotein. In their iudgeemit, the s;epa ratlol 

and recovery of the oil and protein in this interface layer will he ti, key 

to a viable process.
 

PresenLly, T'P1is washing traces of moisture and fat from Liiir 

precipitated protein by extraction with etmanol at room tcmperatuore. The pro 

tein is then dried at ambient temperature. We raised the question vhether 

this extraction was causing any denaturation and they did not kno.,. As stated 

earlier, they have given us samples of their protein and we have agreed to run 

some functional tests of these proteins and supply them with the inform:miion 

we obtain. They were not making any functionality tests, and were quite 

interested in our approach. (We have lookcd at their two samples in a pre

liminary way. They contained 797 and 91% protein, but were substantially de

natured as measured by pli-solubility profiles. Because of their low solubility, 

no further functionality tests will be made.) 

The principle use they appear to have in mind for the coconut protein 

is as a supplement in bread. Mr. A. W. James, who is in charge of bakery re

search, has been experiment.ing with the use of cassava flour in blends vi.tl 
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litv to ,read
w]ieat flour, sh, :v.d us somc 01 lhe l.onv. of b that l e was baking 

and tlie cas:;v:n Iha'd a rather wny1:cd dtrIiu st a] effect upon the tezture of 

tie bread. 'Ilyhave hen using the coconut protein at a 3Z, level to bring 

tie bred bac.k to i laaniml [)ro('in (onltit. Iito qual ity of the bn:ead they 

Wert, Iiig w:Will uassiivn (/,) and coconut proLein (3A,) was definitely 

subs ;Ldlai (1. 

'J'PJ tony set up a coconut proce.s;sing pilot plant ei ther in Ceylon 

or in ]hrbatw:. En suggestdcl to )r. Dendy tLt it could be useful for us 

to collaborate i" Li!,c development of processc,,s for frcsh coconuts. lie ap

pOei(.d to be YeCLlpI!ve to the suggc:;1.i on. We asked .hiether he would be 

agreeal to Ihaving'; sotehody from our sLaff spend a couple of wicks in his 

pilot plant and ie prmpt ly agreed. We feel that tlis is a very important 

contact and Lhoct w, shunld mai.ntain a consLant flow of communicattions with 

Dr. )c'ircy. 

Grimwod aid Dlendy mentioned that they understand that work on 

coconut is being done at Stanford University. A pilot plant is rumored to 

be under construction on the island of Samoa by an American firm. 

INSTI'TUT OF BIOCHEMISTRY October 17, 1969 

University of Uppsala 
Uppsala, Sweden 

Biochemistry Institute:
 
Professor Jerker Porath
 

Dr. S. A. Lieden
 
Dr. J. C. Janson
 
Dr. Von itofstcn (Biochemistry Institulte)
 
Dr. Von Hofsten (Institute of Biology) 

Also Present:
 
Dr. Rignar Olilson, Karlsham 
Mr. K. Gillis Een, Alfa-Laval. 
Mr. Reino Sepp, Alfa-Laval 
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After a tour of the la",rat ory, 'rofesso 'ora li'h 1 tI pr,,'inI cd 

a seminar on thleir work witlh ralpwccd . This wo:r was udcri ;!vn in laT. pan't 

indu:try, as vcprC:,itd by 1 .at the insligation of sygj::et:s of tIhe food 

l&cau yh tItil ect aiLI : ifu',llOhlson. Alfa-laval. are deeply inteLuC.tud 

ial (Al :-1avol 1, ,approaches (such: an at 'TP) h~ave subs auIl polt 

'cntri fuges). The seminar was cosisd'v'obl aid (,u(,3 ,1i Ient toof jlntcevsLt 12io 

us, inasmuch as this very prust igi u; proteln resCarch gymup is t ;m,ikin', s

seni.Jally the same approach1 to rapeseecd tLat we arc to cocoh ut.. 

Dr. Von lofs tcn of the ]In:;titutLe of Biology in miting a s l oiy by 

electron microscopy of the cell]unr structure of rapes,'d5. tier iw,,t ilttr t-. 

of the b1 i. a vacual.pr"lC hod iCs v.1:OUiiing observation was that in the centMr 

she believes corta in; the ant i.-nutritionaI factors of rapeseed. Cls noSheI ,.; 

direct evidcnce that these are ant i-nukritional factors, but hs sum pr:uwipt v' 

basis for believing that they are. 

rape:-CCI pro-Three extraction proc ,;es have been usCd to produce ud 

first, rape;Ceds were rolled and water extracted. Proteins weretein. In the 

the other extractables by gel-fi1ratLion. The solidseparated from some of 

residue after protein extraction was dried and so]\ent c::Ludactcd to rliCVVT 

In the second proces;, the rapCscCds wCre rolled and dceiulied. Thethe oil. 

the protLi: wasoil was solvent extracted, the residue was water extracted, 

separated from the water extract by dialysis. In the third pro ccss.';, rape.scd s 

were roilled, the oil was solvent extracted at room temperature, the residue 

purified by gel-filtratlot:was water extracted at pl! 11.7, and the extract s were 

at pH1 10. 

Water extraction in the first process was tried at pll 8 and al so at 

pH1 11.7. The protein from plH 8 extraction gave growth rates comparable to 
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ca:;vi n. 'lu ruesUltU; of LtE: cily ttsLi.,;. showed soe patiiolgical liver cells. 

.rL.in c.: routed A .7 re ]a rt ially il ncol ut io pt /, soi 1.1 (2,EiII'd at gel.

fNi Irat Vw u'. rc r Us cc, 7 .J' Protcn fr.-;; the 


J'av' g'fn..' I C,, (I' ][ ; i] to ( ca uin, but t, uxiCi ty has not be.r measured.
 

uifre 1 secood proc.ss al;o
 

In t 1hlii .:', [li' v.t ra Cl at piH 31.7 v' s stablC ',pim wn:tiir aga L bacterial. 

grot-.h f(,b:.v 'inl da;y:;. E::tra tion ,t :2ti11.7 recovers about 90Zo of the pro 

Win. ia,,vi.y Q IpH1 8 is about 50,. 

V!C251\.' pA l.t p l a 1 1dCr the diruCtiou of Dr. Janson, .h1uich is 

capib 11]"Ifp)roCIt b':jii', I - of rapeseed :1 it: a Sephadex gelki.lograms has 

fillra ion unit \itlh a columunu about tw.o feeL in dianw. ter. They believe that 

gel-filtrat in ]ii:: coi;,vai possibilities, particularly v.eun one is trying 

to Iei(ioVe a raLlier s15,mall anou of unwant[Cd componeu t.s. TliHCr present goal, 

ho\.'v\'er, is si, ply rucivery of stifficiJcJiitl quai, t ities of rapcseed proteins so 

tial, they can be cha ractcrized by molu cular weigiIL , isoolectric point, amino 

acid analysis, bilogi cal activity, and solubility. 

Ile Ins material.s rapeseed
n;I t,t e in natural]ly concerned with tLhe in 

which are coin; idured bVoloicaly undces irable. These are Lihioglucosides,of 

which t hey say there are s i: iln rapeseed. They contend that these materials 

are not toxic but. simply anti-nutritional. 

AItA-IAA1, Al; October 17, 1969 
Twn a, Sweden 

Mr. K. Gillis Eon, Director of Engineering
 
Dr. John A. Aspegren, Director, Research and
 

Deve.opmuent Group Staff ,
 
Mr. Rune ,l. , Process n,; igincering
i1enus 

Mr. Walter luluffmann, DManager, !,%ocCCs T)Cevelopimet 

Mr. Reino Sepp, Manager, Procc:-, laboratories 
Mr. Egot Wagemann, Research Engineer 
Mr. Sven-Eric Kroon, Sales Enginuer
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The Alfa-Lnvnl p iop'e w cv very iotcrosL cd in the po::ibi ibiit:: of 

centrifugal proc.:::. i ng of oi.ui d for prot in. 'll y arc attuI:pltigito U 

around \.orld l . Anpv l' 

appearcd to be part icul]rly iutcre'ted in cocoinuts,. 'l10Y hia\ d'ul, d a 

centrifugal. pr~cesn.ng procodure for "pouro-prot (Ins":''. They did not v'olutecer 

any of the detiails of t process, pre:nuoly beca se Ihey dcviloped it in co-

operation with some company \.hicht is act.ye, in the ficld. 

Mr. Wageinnnu had some pho;Li CYr~li': of cOuit miltai showin, cc]l :; 

, 

in touch with al. devc,]li op nits tlic iii fic DI , v;Ic 

about 50 micron across by 150 iicrouls long. Apprunt;ly ihc cell wall:; arc 

fibrous and contain the oil and protein within thieji. 'J'Micy have conducl d sonic 

experiments on mii.]ing of coconut to ilceasc tLhe oil and p)r'ot eii. They ciphii

sized the imporLance of wlli.ng upon the efficiency or rccovery of oil and 

protein. They found the moot stuccess on a sinai]. sca]e witi a cyli nder cil

taining glass beads one millioter ini diameter anid a stirrer operati g at 3000 

rpm as an attrition will.. 

They said that this i.s the same type of mi.i ti is buing used 

experimentally with single cll]. protein;. Only after this mi.ll was used, 

could they get nearly all of the cells opened and the oil and protein re]eased 

as shown by mnicroscopic examination. This milling was coiduc ted at a noutral 

phi. Ceotrifugation in a tube formeuid three phase: cream, wahL[ 'r, and solids. 

They said that the separation of the oil and protein phase is difficult , and 

that it ultimately may be solved by the use of surface active agents (detergents). 

A Sephadex fracLionation sys tern for cheese-whey has been developed 

by the Swanson Company of St. Paul, Minnesota. When asked Lo compare the 

merits of gel-filtration with membrane filtration, Mr. Aspegren said that he 
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felt 81-fi.tratioi wunu]d be appieed where fracIjonation \was desired and 

me braii' f-ii ral i ili VW. ldlbe usd for concentrat.ion, 

Alf;i-Lavail feel tlat havig to separate ,oil frcomn fiber, as in the 

lJ'O'lTl.I ASSOCIAJIONill,; Ii); OF INDI]A October 20, 1969 

Mr. A. V. Mody, Vice Chairman, P. F. A. 
Uuii ,licC ipaimy 

Mr. Ilody i, preset .IlyVice ChaIran of the Protein Foods Association 

and it i.s expt cid that he will be lhe nexlt Chairiian. The Association is a 

grimnp of abIout tw'I.enty -five I nd ian compa n ic interested in the proiiiOtion of 

now protein foods. They have m:l;C modest financial contribuLtions to establish 

the Assouciaton whose present activities are centered primari.l.y around market 

survuys. 

Mr. Mody is the owner of Unichem, a pliarmaceutical company. This 

comupany has several hundred detail men contactiig physicians and drug stores. 

Coinsuqucntly, Mr. Nody is looking for ideas of foods that he can sell through 

conLtacts of this sort. 

lie is presently experimenting with a cookie (an Indian biscuit) which
 

includes prW press solvent extracted peanut flour obtained from the Tata Oil 

Mills Company. This biscuit is formulated to supply a substantial quantity of 

well balanced proteins. Like everybody else in Indi.a,with very few exceptions, 

Mr. Mody is more inclined to be interested in the protein efficiency ratio 

than in any other characteristic of his product. However, he is a practical 

businessman who has become aware of the importance of consumer acceptance 
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and has in fact scaled his .deas o the required pirotein cont ent for the 

biscuit down from his original thi lin of 25" to his prvn.;Ii pro~duct w.ihich 

is about 18% protein. This was done to make the pr;duct II rc a cccp1 al8 {(o 

the consumers.
 

Mr. Mody is progressive and receptive to new ideas. lhowv',r, his 

products must be limited to tlhosc which can best be marketcd t brounh hi:: 

doctor detail men. We sugge'st-cd thAt he might consider markel in,. a corv1(F 

whitener or a tea whitener, inasmiiuch an ::raLhr large quan tit.ies ofAbo:i.]cd mitk 

are used for this 1urpose in India. 

Mr. Mody expressed interest in products which could be produced 

by continuous cooker extruders such as mixtures of cereals with oilseeds or 

oilseed products. He is also interested in the po;sLbil ty of mnarketing a 

blend of wheat flour enriched wi th pea nut flour. Cust.own:ri].y, Indians: purchalse 

wheat and have it ground into flour or take it home to grind. This is reputed 

to be due, in part, to the fact: thmat Indians distrust purch:lsed flour assuming 

that it might possibly be adulterated. Mr. Mody recogni zes thaiaL packaging a 

fortified flour will cause manufacturing problems and increase the cost. 

TIlE TATA 0I, MILL COMPANY, LTD. October 21, 1969 
Sewri
 
Bombay-33, India
 

Mr. D. K. R. Rao, Manager of the Oil Mill 

Dr. B. P. Baliga, Director of Research 
Dr. N. L. Murty 
Dr. K. S. 1olla 
Dr. M. Rajasckharan 

In India, about 707 of the coconuts produced are used for edible
 

purposes,chiefly for making curries. The fiber of coconuts has a strong
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tinliy Lo, absoitrl, fat. When dry, it will aborb 60" of iLs weight as fat. 

])r Hal 1pi vt'y :.I tl A m : l , mm fta i h; procvsn for pr-t'dcing (.ncoiut pro

t t h,' . ats, tract. olvcnttin w:i dy hi.(''t P .tt tlwi x.'i and th en e.:t:act 

Li ut Itt iiI l,t t litc 't idu . For Wet. cuntL ' fug'al proces. ing, he s ',gested 

li! I .lI11w' c t ,ut iwl'.:, i l hIh added (',ci tnit oil :in:-;tend of water ai; a possible 

i;n :;n orf lruv'wi inn:, thr fomait l.l of] umul s:;i n, D~r.0l ay uha]'an, bad w.orkecd 

(III C(t'c ii 1 ,t i l't I le Cu i ral I} l,.) 'Ac'ot'itl i ti 1 ](sea rcli 'i L 1. ttlte i n 

Mlysore'.' Ill. , ~ ll;;id!';,-lt: tha:t outl: of Lhu2 p l cosll: w,,ithi thle Kraus-Ma io . 

prc't,::; at IIystoJie \.I". the ]arg ai'lhi!itillnt of fibe lhe vin] L t. pre<ss; alOing with 

Lt ('linl1:ill cat: igi [he is;olat:(d prtetc ini to he liigli in liber. In addition, 

lite oil l'ss in tle u-pllr coke .'a,: tou higli when tho fceud rate [to the press 

was Iihi enotji Lo 1he ect.oioltiiJcally feasible 

]II llwiilay, iata p (,duces a h Igli qu .ilit y food gYad prCpU - so] ,CIAl 

ext.racted Jour som of wliicli is sobland t:ii, lmjority of whicl is used in the 

liiluraLu't tre of t ir iso lat ed peanut protein. The qui~:Lty of peanuts they use 

for this operationt ct' t. lheui abotut eight dollars per tonllnt e than ordinary 

peanut.s. Thu peanuts are c' .ea cd, 1)lanched and hand picked as if they were 

going to be eaten isl nuts. Then they are screwire.s:ed in ole V. 1). Anderson 

expeller. The press cake is acculaulated until enough is on hanCd to make a run 

in the oil mill solvent extractor. This was reported to be a V. D. Anderson 

vertical euers ion type coluii n with a capacity of forty to fifty tons of pro

press cake per day. it has a steam jacketed screw conveyer type of dcesolventizer. 

The specially processed prepress solvent cake is ground into flour 

in the same area where the cleaning and sorting of peanuts and the prcprcssing 

are conducted. The flour is bagged. 



Processing in the proLuin isolation planit .is a copsiinat ion or b'at ch 

and cont iluous. t 'actLioji am p!H adjusztstllt arc latch pc0ia iois and tht 

drying is a continuou; .iap ,rat . All of the cquip:,l is t; inl s:; ;Ive 

with san:i.lary dairy type of cons trucLi.on i nludticnio pipin ond uIp.. 

Bags of flour tare l].ci cLd to a suicoiod f.loor ]c,I i md q,,d Iby 

hand i.nto floor hoppcrs over lixi; tm tanis.'lio'rv rocu t e;I(r;i init' w\ lr i. s 

added. Af.te:r mixing, the batch of slurry is run into N ba.kci cc.lrii Fc 

where the insoluble matcrials are s parow[t 1 fruit Lite u c.I t. At 1li p)]Iytiit 

time, the insoluble mat ri.al n are di.scardod. The pHl of thte extraLn ct ;i:iislvd 

to 4.8 to ti.9 with 5 N sulfuri.c acid and thie protein pry,'pitattus. 'Ile tc idilid 

centrifu ocd a . oflextract: is int COiiL tt inuon:' centr ifugeg which di: clhlarg, s a stream 

water and a stream of proteii solids it the form of a Slorry. The :iqtttol:: 

phase is discarded. Tihe proteuli slurry is lticuLtrlizu;ed wi.ti soil tll iydritaidc 

solution, spray dried Id bagged. 

Hydrogen pero::ide is added to the cxtractLion water Lo aid in tle 

control of bacteria and to provide some bleaching effect on th protein iS

late. There are also some iudications that hydrogen pern:.tidc aids in the 

elimination of aflatoxin. )r. Baliga saicd that their isolate is consistently 

devoid of aflatoxin. 

The two basket centrifuges performing the first centrifugatLion are 

German Kraus-Maffei imperforate basket type with automatic sequencing. Each 

receives a charge of slurry while spinning. The supernatant is discharged by 

a scoop with an adjustable depth of travel. Then the solids are also dis

charged by a scoop. 

The centrifuges separating the acid precipitated protein are Danish 

Titan valve operated machines. Valves in the bowl are opened on a variable 

http:trucLi.on
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I iil Iallo lh to dciUciaygvd tii howl.1. Th c~iii ~ti 1'\ saidhs bu fromt disc 

., ,,, 1t iik; nilk sai(d,' ( l;,ti~,, I BUc t fizi :; n;L bu [ th mlc iess, \:s 

ie In:. 

'li Ji1l (If ii 'til iiil l um;,ti JllVfo (r i'flv (i f .tn i v.dlI l!I.ccl to Ue 

('tl; I' i , :". , i ca, ,"an:.'lit spra y dclti i] a Dan sish> .' Ve' I i ci' cy]iidecir 

. ithii a ,' i I .;. 'aic, cdyiia air :,heI e'a t i aiuci 20'J 0U,. p,i ; t. ltilii 

[lulit ,s i ll ;inI < lI ji d J l I I Iiv M a t rC l a; _ , ch n,'li o l T.(c . e 7"]ia H v i n gl tLlh d.]yy i u r, is c e dll 

by ciil I ,t r ji:,iu,:din1llily and ]lm ,iciciit d. 'Ih i lai -. iti i vitia l from: 

lI cy'l eiitdu5t c€ iii ee l an!dii Is b;yrdi ill ailaneiid-c it oend coulvd room. 

The pla rep Itob, lilillur 11 coilI jlulltLIl. >' s ix diys)'per week)1iiil oted 

wi Iiitiy iiiiiii slhitido1 ftyforii cllip] (tt c._lllt p eVery to doys. 'let sc lin.ii, 

,
p i c iif ] iut fltoil i; 0.7 to 1.0 rlpee.s p.r kilnrm'u (A.2 to 6.0 U1. S. cents 

pi poi)und) ililid of io,,Pll lirolte is 3.5 to 5.0 rU)cor pr io raim (21 to 30 

V. S. ('lit piuin(d).eir'" 


Tie 'leLa Oil Mill Ci.mpany operates anilcitier peanut. proteCinI isolate 

planit at Alllciklidai. b'li. plant uses raw penuts as fetid stock, Whie. the basic 

process was devte pced a l tIe CenL.ra1. Food 'le chnol;,cl o.a1 inst.i in,:earcI tu to 

Mys;ore ' , Dr. Baligm; told us l..1i1'TatLa was the only organiznLion whi ci has thus 

far inidut ialI ici the prolcess. Tat a was pr'oduci.ng alout 10ct kiiorllgrs per day 

of the isolated protein for use in a now chocolate flavored drink coiita ining 

about 5/. total solids whIich they were att-empting to market . Naturally, the 

protein produced by Lilis process is more soluble than that obtained from the 

prepr.ess solvent flour. 

In this process, an aqueous slurry of raw peanuts is fed to a three 

phase centrifuge to produce three product streams: oil, protein extract and 

http:pr'oduci.ng
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New 11 

I 1w utin 

a slurry of inm.olubles, One chanlg tyi:Vind 'in Ia f-,,i Lh oriia T, I 

process and .hich improved their "VVenu] ; \.,,I : : isto of ,a diffi it. 

Iii:;i tmake of three phase centrifuoge for Lhc one or.igi 1121y ii:tl;l d. v11y, 

only 80 to 82 of thei,t 1krctic l amnlI nv2,ilh1 c..their recovery of ol is 

Dr. lEaiga bel.icv s that the affinity of th e iher for oil is tw ,un: ol 

the low oil yield and hi believes tla tiis probl], \,:ll I - .'n se in .. i 

problems ::1 il a to 11,.coconut processing. Tata also has so: e cwuIi.sion 

pl. i.which have been encountered by the Tropical Products Inst I.itute. .-

says thaft Tata has bcc gu tting bet:ter sepiaation, ini cli ,1t1,un (.-Baliga 

a batch ce nirf-og had indietcad thy ciml I xpel.trifuges than tesLs in 

ient" oi,It was our impression that Tata; hind lort 'som' till t 

nine to ten nni hs that l)r.Ql, ]iga w.a: in tleprotein products (luring Lhe 

il] for much of tlieUnited States. Evidently, Bailiga w.an largely r:pols 

earlier movement of the products through h is pero l co.ntact s in the fdI 

industry. According to a telephone convers.:ati on w,'ith Mr. CharlIes Pu t t.e r 

a number of compa icsu were quit annoyedfrom the U. S. Embassy in Dclhi, 

with Tata because of their very poor handling of th.is protein businus:;. We 

that the market poten tial for peanut proteinreceived the distinct impression 

India is good but that the marketing capabi.ities within the Tataproducts in 


less than effective.
organization were considerably 

TECIl1OLOG CAL RSEARCII INS'I'].'I'U'TE October 23, 1969CENTRAL.FOOD 

Mysore, India
 

Dr. t. A. B. Parpia, DiirecLor 

Dr. B. L. Amla, Assistant Dlirector for Informition 

and Extension 
Mr. G. '. Pamanathan, Ass istant Director for Engiieeritog 

and Process Development 
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Dr. M. H. Chundia sukitnra Director of: Protein Technology 
Mr. N. ,tiluj>wni na," 
H G.C;.':nm ILi;uni' 

It appe;n: 1al thei CI:"J' ha; not done anything with the processing 

of fruvehI u,,nnuln for 5(:vcrn] years. )r, Parpi. i.ndicat:ed that they have no 

pJ1;,i: 1(1 iit &V nylpr, c'stnmles; they are ruque;tud to. Consequently, 

their pir':venit t.li,,,] ,;y,, flt exte d beyond the reports in the literatuJ.e(10.2 (d::t 

of their wt..oik wit h e l'raus-Mi ffi process. 

I'll(Ci: I di:cont inutd work on thieir modification of Lhe iKraus-Maffei 

prcv,(2 iIiw ,. tliey could never aclieve more than about 80 to 85/ of oil re

covery. Agoin, tin big neu.ntive appears to have been the absorption of oil 

ito iite fiber. Ile pre en t teclino]logy of screw pr, ssing copra to 7 or B 

re:idual il in the cai:c repre ::n. a 95ZK recovery of oil. It is be].ieved that 

any io imm ch this level. inl order to be an success.procesi' atppi economic 

India si:p]ly ctnnii afford loss oil. is used primarily fort the of coconut ].t 

soap and cosmetics. Evidently it is very highly thought of both in India and 

in mainy otler Ai a tic count rie:s, not only for grooming of the hair but also as 

a body oil. 

The ir coconut proessinug pilot plant has been part.ially di.smantled 

when units of equipmient .ere needed in other research. We did see the Kraus-

Maffei disintegrating roll which i.s essent ially a shredder followed by two 

rows running together at about 400 to 500 rpm with some differenti al in speed. 

The K-M dewateriing pres had a perforated cage with openings of 0.05 to 0.10 

mil.limetervs To prevent linding, the holes were narrower on the inside than 

on the Outside. A pin nil].l was reported to be the best device for shredding 

fresh coconut prior to NO pressing. They used a K.F.K. pin mill manufactured 

at Ancoats, Manchester, England. 
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The use of a colloij will to nwecii:nical ly break the enulsin pro.

duced in the K- poC,,s Met wi hi som' ucc -, A dei cr1.ipt io of Iihs8 ,: 

perimens has not heeni publ isJhed. Solvvnt .:ut-actjo oifuxcvl vl,.c .kIion 

;' unlythe K-M proce:; "es;ulted i.n ,owd oil yic(1.d but. tlie provte in lvcovv.y ..

to . expuri ct:L ion o)ntinc "Tuc';va of ,.a i crabout 60%. C]IRI has al)o done 

and oil from undried coconuts by azuot ropic e;traction wit htlepi mu. how

ever, when asked Q.hi[ they believed would lhe tlhe prcs':; ms st I Kely to bL 

from frcslh coconuts, Mrh. ],lSo;ii;ia luinsuccessful for the recovery of pi'nt cn;s 

said that he felt thai: the coconut ImIcaIs \..Uld fi rst 1,ave to be dri d ;nt so]

the isolation of proteins.vont extracted prJor to 

ca.
CFTRI has tried maLin 117prote i n isol ates from copra e;.:pI I]er 

When they used alkali. extract ion with acid proc J.piL c'l' poor[a Lon,thny a imcd a 

coloir \.'ere st i.sf;actoryflavor and color . Withi acid e::tract ion, the flavor aid 

They tried eny:e di t;t to fo)lowc'.d bybut the recovery was only about 60/.. i. 


be coiagulated. They p)ve
extraction and found that tihe protein then could not 

sumed that it must have been hydrolizud. Tie nutri tive value of thii s enzyvie 

to lbe lov,. Ttme enzyme was obtained from Japan.extracted protein was found 

in a beverage made from cocoinuts. T'IheyCFT'I indicated some int:erest 


a so called "skim milk' produced by thme cenihave done some experimenting with 


cream and shim milk fractions.
trifugal separation of coconut milk into Al

though there seemed to be some difference of opinion of thme actual protein com

immediately available fromposition of a typical skim milk, the only analys is 

their records showed 2.6% protein, 0.87, oil, 5.4Z carbohydrates, 1.4.%7 ash and 

to be successful, itthe remainder water. Obviously for the skim milk idea 


would be necessary to develop processes for recovering useful marketable products
 

from the cream.
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h, prinicipal product of interest at: pyc;::iLt in C:FT]'rI is a peanut 

pr cti ad' f'om ,olvnL u'-:LracLd pe.ilt. flour. ic LVas td a (eve.lo.pmnt 

,
)rodc( t c:I I d 's(o-'i iil('' so call d buc('ie nim it i.s a 50/. ix-ied cow and buffalo 

nEii '. "Io1 w,,ith p s pruLin d..cc r ateod-;,x.teir to a f L conL nL of. 1.5(,11' I 

to 2A/ NoufIJJ:lIy,"qw WE"i':Iliii'is freshi willh iid with dried skim miilk and 

Wal- to I 11wP] fat c, teit by ov-half, or in Lth case of "doub]e tocd milk," 

, . . id b oncd.l'', could bei (lun .d Lo doo',l]edby tW ei(- :i ' 

We alIo sow. hoth we! Wctaidriped preci pi LiLed peanut piotciii wIVtII 

VhhIA A cy ti )( tui '. ini thle pilot plant, they v.erc' attempt:i ng to use 

ree.u1Iyr:i I of p',ciliitat, cd pcanut, proteins to increase the total solids 

c(ntu('ni oif o]n iotii going to the spray drier from Lhe range of 10 to 15% up 

to 201 to 3(/. 

'Tlhe plo,t plnt was quit:e well. equipped witlh good process equipment 

most or it s a ilc.,:; ;teel and sanitary design for food use. IL was housed 

in a Ianrge,, well ]ight ,d building des igned fo r Lhe purpose. Some of ihe 

princ'ipal itCite; of (tquipwvn in addition Lo those mentioned earlier are as follows: 

Wesplihanlia Model SAOG-205 CenLrifuge with 700 to 800 

l iters per hour capacity for sepration of three phases us ing intermittently 

opening valves for solids di schiarge from Lhe bowl; 

West plalia Model SKO-.205 Centrifuge for separating 

three phases using continuously open nozzles of different sizes for solids dis

charge from the bowl; 

Del]aval ,)VK-4GThree Phase Nozzle Type Centrifuge for 

separating yeast from fermentation liquor; 

Sharples Decanter Centrifuge with so].id horizontal bowl 

for relatively easily conducting two phase solids-liquid separations; 
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Throe i)..sc W'l TWo )l;se Lahoral ory SKY (.,C vi ifu,,.; 

A smal.l centri .luga I .:Wqi.iix ,iquid Solv,.1 t.: racto , 

of German manufacturer; 

A ])anis; Anhydcro Spray Dr!ier vl' 1 ng 25 to 30 1I W t,.o 

water par"hour drying capacity ecquippl'd witL[ an oil fired h(,t (,.chN: jwi'r ito 

heat the air; 

A Plate-Type L:Lquid P:l:.eurij';cr 

A small torizonta Flaking No,,.,'; 

Two Alcohol R',cOVery Stil.s which pCemi.t alciohol to 

be concentrated to 95% and from 957. to near absolute; 

A small law.-Knox Ihuflovac Drum Drier Iavii g drum,: 

approximately 6:1.2 inches in size; 

A larger Drum Drier of thei.r own dce'sign and macnolY'.t ore 

having drums ap~proximately 12x24 incies in size (they are present t:ly mak ing a 

still larger Drum Drier); 

A British APV Company Plate-Type Evlpora tor having 

very low contact time for work on high viscosity products; 

A Forced Circulation Evaporator; 

A chilled water supply to the evaporator condcnsors; 

A Nash Pump for providing a vacuum of about 25 inches 

of mercury to the evaporators; 

steel;A Continuous Drum-Type Vacuum Filter of stainless 

Several Cabinet-Type Driers; 

lanumer Mills; 

A Mikro Pulverizer with stainless steel cyclone collector; 

A pilot size stai.nles; steel V-Type Solids Mlixur. 
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Dr. l'arpia said tihat he had receiitly vi:si.ted Oregon State College 

and LI thijvurYil of (0 1]ifoiir,:;i a lDiavis. and had pointed out Lo thhem where 

tMe ir i'M0 4 d,I rgy,, tgroiiw defi ctim prepalg for useful.ecin .t, in Atudcnts 

carve, : in duvl(.l,, i count-ries,. lie sai.d tlit le spent two days at each 

inst 1.lul it1 1 dihci.(i;:ing wLi them the kind of curriculu.m! ho fC:L,.S wtould be 

mot! u Il I" puitl,]c wi1o1 would bI coming into lnborntories such as his or 

Wtlur:s in India.
 

iHJNIUSIA N 1,.x;VJ" October 24, 1.969 

Bloibay-] , India 

)r. ,S. \V'nad araj aii, Researchi 1)irvc tor 
Dr. K. K. C. runon, Head of Biological, Research 
])r. S. S. K lIbag, Head of Process Developmunt 

We met only bri.cfl.y with Dr. Var daajan and were impressed that his 

alpprIoalch Lo product "i, rch a ppears to he very highly acadcmic. I)r. i.ss.u Maenon 

definit:el.y biol ogically oriented and appvars to be primaril.y concerned with 

nutritional and ant-i_-nut-r.ti.onal factors. Ir. RKnlhag, who rather recently 

came from CFTII] and i.s a graduate from Purdue University, appeared to be by 

far th, most practical of the three. At CFTRT, Dr. Kalbag worked on the peanut 

protein process. 

Dr. Kalbag was of the opinion that the high fiber content of coconuts 

makes the recovery of oil by wet processes impractical. Therefore, he believes 

that a process for the recovery of coconut prot-ein should start with solvent 

extracted coconut solids. 

lindust:an Lever is interested in developing a coconut milk that is
 

not made from coconuts. They feel that: coconuts are too expensive for this
 



pro lub that thor are no ',,conuutpurpose., HIowever, they hnvc eliconv: eyd tMe 


flavors available that they cori l, acccpablu. hy fcl that I!h lv,:
 

that are available are wor 11kc I ha I of cu,mn thri' of frc:l cc,,mtI. 

Dr. Menon po rdJl out what way bc a ratalr ip:ort ant facl , Ial in, 

be se il ivc to anN,.hi c infutat nu. Til: !It.,thlid be1coconuts are reported Lu 


checked out very careffully. If true, it .should hu tleko uitol,
into, c'nsidi 


in research on dceveopment of nue\ food ust; fur ((co'nts. 

Dr. Menon also bel ievcs that the nutril iunal aspect s of oi i. 

carbohydrates is an area where ma. attenttion is needed. Pa;t Pntrll t'il 

work with oilseed proteins ha; to a great extent. igncrd the nt ul ;iihd him 

logical propert-jcs of the associated carhy'drae. l'rcun:ubly, e i ic,

cerncd about the reports of gastroiutur'tii ] s ymp tons infduced by unfawilias 

carbohydrates.
 

COCONUT RESEARCHl INST'fTUTE OF CEYLON October 27, 1969 

Bandirippu\wa Esate 
Lunuwila, Ceylon
 

Dr. W. R. N. Nathanael., Director
 

The Coconut Research Institute is concerned primaril.y with production 

problems and is supported largely by a check off systcm of coconut pr ducer.
 

' ' 
acre; are called ''vstaLeIn Ceylon, agricultural acreages greater than twenty 

while those under twenty acres are called "small. holdings". 

The use of nitrogen, potassium and phosphorous as fertilizer improves 

The SinhalesC government subsidizes fertilizer costs by 50,.coconut yields. 


The average production of coconuts in Ceylon is 2400 nuts per acre per year.
 

The Coconut Research Institute is producing hybri.d trees whose nuts average
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aiot A/. J;irUyr It an norlell. One of tie objective:s of LW: lybridization
 

re(' ;ift JI I pf.rit Ctc ct tc r h i , do noL gro. so La1].. Not on)y do rc..(,
 

El;Ia i n c thi flI fty yw.r, ol llI]] off in ttvod olo,:1J)itt 1 ibu adit inton
 

they P]t.It'itly1 S: l Iir,(. iIrvc(t;M,;: paoblom. Ono of tMe
O ta'. that ti; i 

tlie iJpe): ft i. ing t(crvi,.:; that t,;tituLe c f ,, to pyrovide Seedl . tree< farmers. 

C('1utl Sr!:. n every It L-.'clve Lo tihiricenlst(-( flow'rs lvuitti. tales 

"tu' l ln" m of matu Coconut..llltti h, I:; t -ilitet tit a 1 ev Iln Cey]on, it is; the practice 

to lIaiiVe. .t \ two ul;ini h; . At. each hlarves t , the picker:: s lc. the two 

Yipm'; luith: to, rmovt from the tree'.ir].' uriahlby Lies.e wii] be the coco

nuts th t are t-llt'] thirten'( militiotiis old. Dr. t nlfltb .'ii Lh realitd ),N ] that 


1s llt N1giil ici(;iti. 0 .[(iade ini the cottoti tion of coconuLt a t. twelve and
 

tliJ 'i (,ii numt 1.:. 'lty do not \..,,lit aInd al].lo' the matur:e coconuts8 to fail. 

In1 f-lliiy,, 1htr ttuei, l hell might ie split- and if that doe.: halp Lt the 

('COiut deteritute:, rather rapidly. 

;lt 

montIhIi 111f kept in a silded lace. Htowever, i.f they are allow:.ed to rei ai il 

d(ire c t siuilighii, tile differnt iail in t emape ratuire on Lie stillunny anid shaded sicles 

mialy c'auseO coconut crack. nl stability storage, tihe tufl 

] a. ih;i:i8l sai( that. celhusked coconul w8iay be st ored Lwo to three 

tile to For iiximt!i in1 

over tle thre eye.; of the cocmnut should i )L be removed. L is at this poin t 

where ,po.lal mstiI eas fly begins . Normall]y, coconlu ts are not stored very 

long after iarvest. 

The price of coconuts in Ceylon is about 15 to 20 Sinhalesc cents 

each and the price of king coconuts is 75 ccnt:s each. The king coconuts are a 

separate variety that are used primarily as a source of beverage. Laborers at 

the uA:tWit, Le were being paid 3 rupeces per day and skilled labor, 5 to 71 rupees 

p.r day. 

http:allow:.ed
http:tree'.ir


Dr. Na tlmai c.1 said that. about h'II. I. of tlle coconli f:( pro',lici.,d illCcv,1o' 

are used for food . The ivl C I , COli:l,,ipt , ' y SIJ 11: ; i.(S 1L L, cwi,,(1I!11 I'It 

kernel-s per year. Ti do no liiw'l]de tle ,inn n ; <[i; ciconl.: a,eO. 10 11.C 

harvested at fsix lllm lths . O.r tHll.; LVi'.-PIC LI:, I il i I.I1 n .1 IIitkIk' ('L'01i1iild Of.' 

niost peoIp e ' icEkt lhomi:i.Idc COConUt nil k1. ''hi: i.".d ,.e by ,,il I1h , mi. 

scrap.ing the Covunut weats ;1(['tl 'i,r ili tilhi' ! tl'tlj h v ic ,,cl 

as cheesecloth. It i.s genceral pratt icc LO djis;ea;Id tHi, Yr:;idn,, 'hi ch t l : 

'e / ll3cabout 357 fat o na dry bas;,, ]. _' nt 1lty t l ie i ; d ,e;, i i kI 

collecting this residue from so .;ourc,, and u.ing i tii ct c c'IIIl iiI::l It 

for use in splitting 1ito fatty acid . lo,.vCr, I hIir c ] ccI t ,Ln .,pr cii,:L 

only a snall frac tion of the r';;iduel tlmt i . avai. 1;b 1( . d 1ti l:;I ,,I,tcau:, 

constinipLton of coconuts and of icgum,'s; impo(rted fru: nL ia, 1l). Nat)lla; :ii,1 lIw,

lieves that: protein ialnutri Lion 3 mit a pribl( inl Ce(_' . 'Thl'e cc,,awt II 1lk 

that is produced in the ho11 is used as a h;,',, for currie; Wlich arc ncd \:il II 

rice. The coconut res idue cons L1. LutCs a cosl i dclra.hlc .a icon tlie. SC'l t ai;It 

it occurs in Ceylon. 

Lever BrotLiers-Ceylon are marketing a prodtic t called "Coc,,mt Creeii'" 

which is intended to replace Lhe home preparation of coconut Minlk for curr .iie. 

This is a concentrated coconut Cream" a one pOund packelt of which is said to be 

the equivalent to the milk of six coconuts. 

Dr. Nathanael was, like many oLher Sinhalese , a strong proponci it (if 

the water from the king coconut. l1e stalted categorical l.y that tl1 watecr fri)i 

the king coconut is more valuable nutritionally thai that fro:il a mat ur-, cuoniat. 

le said that it contains 41% glucose and various unident i fied growthI st iil llnt 

and diuretic agents. later conversa tion; sugIgest t ,a't this upt ijon is bas;ed 

more on folklore than on science. The king, cocOnUlt is harvestd at six ilullLis 
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5; J y to pi],,lid a 1VL.vr'l g,. 'JTC eu:d is chIopped of.l tMe C.,C onut using a heavy 

Eni.f.If , fy[ , :1 I cup oliarn:. ; the r ,li.llrd( _i 11V tiLd \,.'uI o t.lv.A CCi-.iQ.udl. and1 ' 

of tll' (w,(H lt y: 1: tJh.' 8 .inlh cia, , i " b,vury rlufrIlhlt . thin, s;]inng 

d'i l. It it : : :. Iw bi: a very w..'a.ful. uveC of the 1 c. .a l i on0t101 

For cIoL (U'('ut WuNW'd, siiilcd, SplitInd Spread toillCpra, are 

d the I'lv to 

it Idi,,,,i . !.ill lOli in O;jli.shi )iI this p riod time,. D)ryiing 

air dly -'r " 011U d0 y (M11a Pl a I .fIori Ya .:Csavu, .,otliuid. lve. fiftC:n 

lu pC( d of 


101l 1iurld ii V iiii i-n lour; afLor UPo nut a;re .sp.it, ot ilor..'i,,
A ,r s.o< lJlage 

I I , . ( iii o:;AyrP Ml ' prot-ciled fro;m rlill dtlrilg (i h. . So:ime conpl.e'l.y 

Mm (bylli", j -. (I i l (' 'It ll ile dry ieais of (Cyl.on, I O L os Co pra W pro-. 

Ciu(, Iii IVy a iiiii.o I ol Of o111 datly of sun1 cirylng followed by five day:; of l ili 

dryilig l:; ll 8 co' (112 tl[ for About: t iIIrdi of th shel ls COlIl;lic] Iis fuel I. two- are 

stlllli ill tillis way. 'JIle objective of dryilIg is to rodLuce tL3moisture CoItlnt 

to 6. Such co pI .,J].] V sat isfnct.ory7siorage qual iics. The temperat:ure 

rvachd ils ide Lil S.i1 is about 800C. 

Il Ceylon, copra is graded into 'eclible" and grades 1, 2 and 3. Edible 

or Wh LUc copra is produced by so called 'patent driers" or by using a smokelcs s 

coconlt shl l charcoal as fuel in the kilns . Dr. Na thanacl said that most of 

the edible grade coconut was e:.:ported to India where it received a premium 

price inasl luch as it produces a good quality oil which is used for food and 

cosmetic purpo<s:s without refining. Later conversations with the people at 

Lever Brothers suggested that tLhe export to India was not as large a component 

as had been injferred by Dr. Nathanael. The copra is graded according to color, 

brittleoness; and degree of deterioration. )r. Nathanael tried to show us samples 

of the edible white copra but none of the saiples tlat were brought in came up 

to the standards lie said were required for shipment to India. 
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pro, lyprl di ,dCopra s. SubjcL It ,ro:lh of wold: and .fully ir not[ 

.inthisiuprn. Irv'i i:'.causing a ].wvrJ.iug of the gradc. A.Iato-in i .i. found 

at- too high L t :,r 2 [.'c aliso cU'c c. (ofp i " , " o , o n v l.ocriu, , , 

subje ct. to in:uct iinfe:ta ion. 11'hc ,CDwu t ]Qt:.cTrcl1 l.istitui Ia: dtvl',pd 

construc-ion plaui: for 1zi1.ii andi complt to iiitruc01(11 for (oprd wduiinl ac Luiv 

productIion of good grade;;wh'1ich1 if f~ollowed'( cflJC oilyare re~lntu Lo Iinure 

of Copra. 

SC] IrNTIF IC AII) INDUS'' JA! PLSA}I(tl October 28, 1969INSTITUJ'E OF 
31 'JorringLon Place 
Colombo 7, Ceylon 

Mr. S. F. Latreni:30 

Mr.. Liarn t ils had w.orked ait the Tropicala- Product I ns LIIu Oe ill 

Eng]nnd for one year endilng 1as L Augsit. ie worked on several plha se s of 

a colloid mll . forthe TI Coconut. process. lie Enid that when they used 

wasgr ind g the cocoiut:s, the maximum extracti.oi of oil tihat they obLa;i. iod 

they set the mill to obtain a maximui oi.l extraction, the fiber86%. When 


woul.d be ground so finel.y that it would cause the mill to choke. For ex.niuple,
 

at 0.005 inches setting on the colloid mill., the feed raLe was l.ow and the
 

mill was likely to choke and in addition the screeu used to separaLe the
 

fiber was easily blinded. On the other hand, at a setting of 0.02 inche= 

on the colloid mill, the operation was much smoother but the oil recovery 

a 90Z oil recovery as a minimum.achievea was 86Z. They were seeking 

ICAI.TI in Guatemnla.Mr. Lurentius described the process developed by 

This process was very simi.lar to the TPI process except that a rod mill wa:s 

process, coconuLsused for disintegrating the coconut meats. In the ICA I'lI 

http:extracti.oi
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w[ I.l{oulih a to no:lu'(' i elel:-;ii. eOlhulsi'on"10 untvi V,'ere passed rod wi. I..() 'aln{ 

to(- r,,:111; !;cTIvi. iI Lo ,v tlie fIl and I tii, lP ::hccl t I ou',i; a ((it, ] f , 'Ji r 

u,' = pe i, i:hL', I s(,a cl be2 reima jor , , t"0 ]-}lu(';, ; : cib , t1] i :-O Ill 

]i (nsedand{l S,Ina1;t [Iii: clt Vh g-. Ac ord i.ng LO N]. },t iu.; I(A]Ti,iud i(ni[ 

SiV . :iii'u ,td il ii lw(du{'il ourh ani l e i i an oe ultiumle y,ti(i Uls:inhl O.: iu n Imnv 

Imu:iiji ins in won: jig oni a process for thle ccone:rc i l iianu fact uring' 

of cam lk to comCtiI (vuvw. l{ tlrC'p at Iwo.'c to 'il: \.'nt"r to coccoIIt. raLiO 

whi iii ai ,ii w.'lii si;rin ito c ,ns.( ru£' . c'r;milvi ; y h r i: ream and ia('; Tiie 

tlh ciiid1 .. n; an8l'pi ':,iil :; /() of violo:i iLfT.r I:-:ix 1 ,,d tpn ,,ouuivLSi ,c n be 

uS(d JoY (tUi i::. 'Ilii MOMu .'lli ch is amb.uu 2/ soliI:: cpresu 30/ of iich 

prkIa; cciirbiiliy.}l'ci wI lli]'l si'n s;ily.vollini.e a di1eiiit:,ii:- lly h, c1 aIInounIIL . 

of Iit-'1,' Owi. s it nol r'cousttitu.ud. i serum .' :;pray {lrii'cd, could be 

lie lin; tlh;it usie ;idi.uw ]auId s:ul fat tli c ntcnt offounid ,it lltle of ry t, oil 

tlie filbiu:s rs idup, caw he loc cd'tot l:: I tn a:s 3/. He said that w.hien the1 ,i1I, 


emiulsio ios ac.id if id, tli{ oil and pro tein can be s:cparated by fMtintion at 

the temILr''Iui-re oif Sinl ;se labo]it{ories. lovvcr, he was not able to do 

thi.s at the Itcinpcraluv. of ani ]ngl islh laboratory. 'he Ceylon TnAiuLe of 

Scientifi" and 1Ildustr~ii. ]esearclh is conti nuing to work on tLhe weL processing 

of coconutis. 

Mr. Laurentius feels Lhat it is important to find a use for the fibrous 

residue. It apparenLly hs a tremendous affi.it.y for fat and we suggested the 

poss ib.lity of ut ii lng tlhis property. Subsequently, the thought has occurred 

tc us that t his properLy could constitute a serious disadvanLage if foods con-

Lainin g suli.stantiall quai i ic s of coconut fiber were inge:;ted. They probably 

would be ':<crtcd alol::t quainti Latively and might carry with them substantial 

quantities of dietary fat and fat soluble vitaiins.
 

http:r'cousttitu.ud
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My.I .ur ut i , bu'lt-i i ' ILIn: ti t' bar:t u at of co'vt, I prot Iu i i no

late .ould he for tlL Jo:yt"if-iativn of Wyiad. litH I v .. 0 1t0, v: h, olt r,,

popu lattlt .iltiuld ,n Inc ti L,.l,(et, tit I tIt v i I I i, n:do btvt t. Ie M-v I (d 

bradi . 'J'h110jhil !¢ (Ft t,, Fli t n Ily Ih, jihij'i I ItIt, I I&iYvtltlC . hoc o'.no on of 

it could be Cau's teLo Jinu 'p,,:itn ttW'o,,,t Jlli it' ]oI i tI hi , ,tgornpr,,tit to 

1I L thas r w id. f i ii otw' t I tn1.I l tIwentI: would lcJi(1t itdo ;o. I h: .:,- .d I 

cake in breatd at 5/, (I/.aitd 1 t5,l l T 5Y iti I t ,t:on;t.a i t' .Ibi c]. 'J. t 

.d1 ;ltliLitI,, p'ttltd't'd
change in tlc qua iLty of the bru::d andl tihL I 0(I v., J tir

saLisftctory qua]. Ly bread,. Ito Ins: not tied f lttI ,t, byt Lche cirtti st)1 VvtlA 

extract i of COCOItIIn ,n 

: pridir. Laurntfti: e-ntJ.uw;tted that 6O.> of t hu to(,oiiut o ltti in1 Ceyloll 

att( 11(1tlt.:u
go to dotctc use and 60Z.for i ndu;t:i hl puroset . Tlit ILvt 

. II i s opFitiondesiccat.ed cocoituL , coprr:, coconut oil attd e:porLd (tictollilt 

that any now cocu uLt process .ould hnve tt c,,Fipe.tt, wit Itth, d..ic ;t..d toicitotI 

indus-try for raw mat er ial1 bc-ct.cu co:i'pt it.iiton w.ilt t. C (Opta sottLt to tilt 

indus try could cause scrious cchtoniiJc d _ ],,ca ttiq:. 

Mr. Lnurentu.s ment ;otied( tie Asian Ia ndu ] . p::,-t t itrial] v tvICunc 

whose members are the Phii.ppitos, (cy].ton , 'Thi l.a-nd atdit 1 ndia. This- grotip 

has a coconut committee .,hich isF- supposed c,.,ordiJnA, work aunm o n, t i on:;Lo to thch cIi 

on coconut processing 

October 28, 1969
LEVER ]ROIIIERS-CEYLON, LTD. 
P. 0. iox 283 
Colombo 14, Ceylon 

1)r. J. A. 1). Lanerolle
 
Mr. l)aya Senanayake
 

http:c,,Fipe.tt
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ii'J. Puy (:11 t;: coinlsumpt cion of cconu: milkh iin C. y].ot is 2 ouces 

I)(.) c .:ly 11(, (. ,i;.l :'lit IiiJ 1s li di d. J Y(:d fi<li .s l rge.>' Iimpotdl . 'Thu 

rT. It., I (?::Y1i0rqi i; d for,I . !"d cattlC:. Coylon ;has0I 0 ',,lS:, i.,ly cis U- . i.i 

a ]mitl-d vtpiply oifaulmial f(d. .r ifcOJL coconu't lj-titC:i. \.prr (l'\'cvcrtcd to 

huLL'c,i(il:: itci, jDr. ,1tli..] IC:l bclievus that I1 would cl c c<iary to import 

anil ,, l If d.1 

is rh ltiig new callcd Creem". 

Acc, rl I,, 1 I ,. d ']ecl;into"i on the cn; L.oni, "Coconut. Cren'" is comcposed 

tof ce ,,i f:)L, ii'. l pr tc lo , c';, 1iohyclrat s anod ndded vii .miins A and ]D I: 

i; l'cha.lJ i ll l( ))i(I id uniits 3in p] ast i bag ct a oingnl Y: cardho'lrd 

vr 8rutlthc";C-Ce ylon mic;I a product "Coconut 

a mc t"V'lu 

C'a;tt' wi " a buter carton. 'lte pycduct: is white, li: no odor: nld looksii];'i 

;if 'Jl prj.ce Slili]'seiiilc IMP a1w shortening. sallii, in 1.9 rupees per 

polld . 

Ir. laniil Ie stated that the salecs pp ..lof ''Coconut Crei' was 

expec'ted to Ice (elcivtil tivnc,. It. .'ill repilace th ihoe preparat: (in of cocoiut 

ilki lz i. eI consi ]at ion. A one poudl package aboutwli a ic, ng oliiiltiperat wil.make 

the saimiie aiount o1r etlrry as s i.x c oc onuts. 'To prepare the Cur iC';svs, t-he 'tocunu t 

Crevi' is blC'iidtd w ih appiropr ia to quaii Litieos of wat er. 

APPLI] El) SC]I,NT'II'] C Rl;SE\R(AB I COhdOTION OF TH\ILAND October 30, 1969 

Bangkli' hoi, Bangkok 
Th iland 

)r. C. Leis.' 1s Wr'enisll1, UN]I)O Advi sor 

D~r. Kasesi, Direct or 
Dr. Siaii , In Clarl, of Food 'Tclinology 

''lie Appl iecd Sc ientific Research CorporaI ion of 'Thailand was sot up 

by an act of the 'l;i goverl-ienL. Dr. Wrc'nshla l is assigned the re as a 



represenlt i.ve of the UhitiLed Ni,t s('0]:du;t]i:al l~cl'l , it, .t[,¢i *'i(i I 

ars of av, .f,", buildii t[ w:t uri l:, 1 "H'y,,clW lt

Their princi.pal inttuic.t ,,. 

l n: INhc 1 olgy of fi hi pt Ss',udinlust.rial cl'ie ical s.,ioicinoi:lI pl. and tc tu 

from jute and kenaft. 

Dr. .,re s nall sta'ted thot wot of tle coco( s produced in 'lI i la 

, IM P
jut.. ',i Otii 	15; t, dPi te,,!. 'hldo 
are consumed as food and tlat[ te si',uppl y 


land duo; not oinIiufatcttnt copra but down import cocoiul t,il It n:, fu opi .
 

said tha tlie wa ter buffanlo rubnis is on gnn:, tNdIa,. 

In ho ('n us , tlit co'ont.tt a ' cn'lL cocoiv( ll,. i,l to uN 	lwOi',ii ilt, 

in Ceylon. Ir. Wrcni;ht l]Iain li-ncNd ,.ct as P (lFIte 

would like to see the product ion of cn,'p mtilk, con:vcic ial inu, id,:o:,c a,; 

m il: fLow oi .unta' :.lpply, 

curries aind the 	rt;idue 

this vould wake it pto:si.b]e to doull, tc yifuld of 

.,l(ow .
of coconuts. In nikiiig will', lie fc1.s tlint it 1mi.t be made frm pt-i 

I05t;a baISitii-jls. whiiclh d;trLci oil 
nuts wlth the testa remove. T(, tIes cMlJ 

Io \.ay to .toril.I e tle coconiut i I"
processing and storage. 'tey have found 

a curd to form. lowevcr, whtile the curd is still w:im they
without caus iing 

a fluid mill: is ot aga:it obLai itI. ].t i;break iL up by howogenizat:ion and 


in a p1lnit. c bag. ' ty can do sowe p,: L-h.ti, but
packaged in a bottle or 

curd again. A cuntdlty is r (portedthafi
noL too much because Lh producL wijll 


A patent ha s been app1 ied for in
 
to be interested in markeLing tLIi s prtoduct. 


not cit fort:r pate nt law.tAustralia but not in 'liland becaus.e the latter does 

)r. Wrenshal. l showed us several other products tuat arc be ing de

honty made from cocot u milk which was conyel.oped by AS l. One i s a coconut 


tion and mi:ed with invtrL sugar. The, colais etuy wa:
centraLed by evapor 


http:co'ont.tt
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app -im , Iy oif l n ;:iPS p r a'a aSP L co¢i.' tiL: flavorthat y IV dhlu Iol plhcad 

and ' ,,a.. 1 1 ,t r n produrt like r. saic in E:iv.ai i. AnotLer.'.;h..' M in 


)1o ,4i ,: , i,:i v rc)'CwoiLt-.oy bevr 'g lL'd1l from coconut:
iT. ;1I i,, %.-iih i:s 

k ms, 

.lu ii rtcin W'le lend iso

milL in !() i:il1., They ai, alsoI voLki ug .it i ;(:c2 .nu' Mit One was 

a IiI d ip ut o I 6, . wiclh was froiin a of soy 

]IaI( ;i I .i 1 , a ullh.d a d ,,l, fatI' .' :; :.:minfI o st if.f u sl iceld and deep fried. 

- d very flavor. r prouclui'Th is pio i.l i I.t, ,,,Iod Aniot t Lhat they called "Be an 

I in . M su;"le sued ,Jr]i:d l tl"' CiiStalk" ca'(t Ii ,a n/ pot)e01[ JL \.'as aa Y K sesaiI 

fl n r, di it.,.d r i Iu an .liraL ]-]ouy and um tt.', fil-c .fJotnr, brain 

Ij. VI.C:h,1sI11 5 d1 t10 t 'oybun:iits are producd in and e:.:port d from 

Thailand. Owi u,. of soybeans iJs in tofu,but for tlhis purpose the 'ltais 

gncnretli i)tani; ich low litW highery pruc:r minun, wh,'i are 257 protein, n ntd in 

s irch. The product ioen of uinug boon s is double tL of soybeans . Some of 

ti mung Maai n, e:ported Lo L e United States for ben sprouts. Noodles 

are uilad e ccuJ'rciail.y fro11 iLnuibean sLa r.l iand the protein is commonly dis

caded in ti is pwCt'55 . ASHC is interested in trying to incrcase the food 

use of soybean; in Thailand. 

AS C may conduct work for outside organizations. They did a survey 

for Archer-lDaDuiVIs-Midland on the possibility uf marketing a textured vegetable 

protein in 'Thai]and. In addition, AS]C is presently interested in the pos

sibil ity of solvent extract ion of rice bran and the solvent mi.lling of rice. 

INS'ITUTIE O' FOO) RISEARCHi AND PRODUCI' DEVEL0IlENT OcLober 30, 1969 

KaseLsart University 
P. 0. Box 4-170 
Bangkok, Thailtand( 

Dr. Amara Bhumiratana, Director of Institute 

http:CwoiLt-.oy
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Dr. In;ce Chandrat itya, Covern.r of the Appl id 

Science ]&S(..C laCh (kit'&opt tno 

Dr. ike ict>Lry 

Dr. Amara hId a lu, .o, served for up at tlii'I mt itutc. In il w.i' 

' ' inl'uded: 
ec w.it .'iiclh his "In<t:!itulc i:s .. iiy ,. n 

included sevc~a] rl pv 

of soy py"i nt ct,,ni .ith ollther ii ytdi',l
(a) a N ai:.turu 

brcad nd LIn tLo:tt.d;that were spread on 


(b) a cabMage roll w.,hich incluled soy jot in and pi.on"I: 

among its ingredients; 

(c) 	rice with a curry mide fiu, 'conit:. 

mill. 
Dr. Amara has ,een dvvol)piing a (olil(d conceitratl t'mutl 

pr:; I i.,, tie 'iali on n spiled ro]l aid 
The milk is made by gratlng cocmt 

tin'1iw pr:'; was con.. Lru t d ol I,;:' aid 
simlln homiiade scew\, pres:. 

cage had round holer; about :3?. iiices in di;ih.cte'l. nIih Iii :;s elnc'.,ititrli 

in a 1 

It va:, rcpn it d to)]nzqced cons,
in a thin film evaporator and pac!acd in 


t 'o (' d ith1 ad Ilid
 
be stable for at lea<st two years. Onl1y paired cocu in .. up ..' 

-'d coconut milki cntai 
sodium bisulfite to prevent, browinlg. 'The concuntrat 

and 70X oi.. )r. Amara was niot O)limistic abot tlwn ,n
about 137 moisture 


wLh this product because; of the liigli 
 ct
succesb 

y of hig'h quality tin patc in 'IThai. land. 

sibilities of commercial 


of production and teii univai.lab i lit 

LI. As ian IsLlituteCDr. McGarry is a Canadian whio 	wa s work i ng at 

lie was doing reraarh on the growt.h
of Technology at Kasetsart Uniiversi ty. 

Ihis type or rcrcuidahad had previLus ex:periencu in
of algae on sewage. Ile 

iade tlie cOiienti that in Call lii;ia there 
in Australia and in Californit.a. 1le 


production is being ]urclha
ii cd by a
 
is a plant producing algae wose entire 

Wh i.e we have made no effort t.o ivusVe:;ti gal.e thKi . 

of adhesxives.manufac turer 
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rpol for lui 1[ - dv.: i.lIr, it dcu : rcupruc'uil "a c.:::pl e of dc01. ft ineg tl 

thtere proper is to w.ork.ti:e;ftl1 ti I i,:W p i-upertle; oJf a prtLetin nod piL in; 

Novembetor 3, 1969
USAI I/iA I.-' 

Ph i li i,.: 

lir' . C. Ni ilock1 , ])ulwtIy 1)1ruTcLr 
Mr. Philipi U . ]hlopp -t.,M'ragil Officec;Y', of 

Indus.<trina ]),volopnr'niI 

Mr. Nilb]ov: l;d only :erculfly ar: i\c:d to take up his new position 

i.n Maitnil a. Ni'cndicauLed a ctoni51d'erallIe 1 teresL in tie survey we were con

dlclt in Mr. Nlj.)uLci: sa.1d that he would lik.ie: our repot. to corit ou ovo
, 

all odbs)erv,' tin';on i Th counntilt- iindu;r!.jy, and both the scient; ifici its prol'eems 

and utOltnmi ic ;(,fct liiiat neede. 

Mr. tIppvtrl conilrluted geoolOt!Iy of his tiime, helped us in setting 

up usef ul appo inu.ns and provided us W\Lih a subs LantialI amoun L of background 

infoitaL io nd matcrial. The AIl)/Philippines goal. is a means for getktiig 

coctinuu I prri inCu insto the diet of F.lipinos whi.le still producing good 

cjutI i.ty oil. in yieldis ad equate. to mainLtain the income of the coconut industry. 

Only aboui 77 of the coconuts produced in the Philippines are con

sumed as food. One and one-half million tons of copra axe produced annually 

which yields about 500,000 tons of copra cake contain.ng around 207 protcin. 

About 401 of the copra is pressed in the Philippines and the remainder is 

exported. The long-range trend has been toward more of the copra being pressed 

in the Philippines . The oil mills are owned privately. New mills that are con

structed are of the screw press type because they are less expensive. The 

Lu!o and ,tYit Corporation operates the only prepress solvent plant in the 

Phillppines at Cebu City. In this plant, the coconut is shredded and pressed 

http:contain.ng
http:iindu;r!.jy
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M:UMycted.:t 

Thi. p lant pr vdti /,!1 of lWc ttal u.l8 ax of. ek, w,,.1l. in lt)0'. 

Mr. lUtppoi: t.tM, tt tA l C,.' ldt ,: .:c.,u ; that Ivv u n I Ni.4Ot in 

the Philippine; for th.u ivro . ott it Jo. gt;l& ' I .todtL : fl'omt co

nuts have failed for thlu fol ]J(,.iOo, rca;O,,:; 

to a res:idu:a] oil cotp t of a:bout IV'. a d th.. unkl~c i: (Kit ;tl.t\ out 

(a) IN l ei :;c: of tlI, ,,<,;.t'o: \.,' s cC1 iNatll 

(b) the 10 no r nd pi o( nnun \:oi uh oo WIC)tf; 

(c) there' \..aK: nolt' ,,':q'.h or n,, prvw Wt; for' 11w, hil',ho 

qual ity oil1 pYttiut't, ; 

(d) tli( Lns nolzduw(lanOf for cort.Ot milhI; 

(e) there too y lt c puic Ld tLhat\,c , ,i' d lat pr : 

11md no WooLI. 

It has boe t rvporlvd thi L (iiiint iJtuvesnos ll'llucd ]nltuu ; in-Ji tl'I1epc :: aliv 

stalling a Carver Crec, field in t:l e lzii.ppinc,; but .r. ]Apl urt did not huave 

any of the detail;. It was rumorcd t the: cquipo.wnt was a) rtwdy in thut 

Philippines. The basic cmqpoonni of thli. >rvc'r Creunfid pyoce:: is a Itgfalini 


film eva)orator which opCratc:; at l;ow t'iur).alurt aid uod.r vacuiCim. In Lhie 

total process;, coconut mlzeai;t s are ho:mogenized a]ong with added coconu oil 

using appropriate grinding to rupture the oil ce]ls. 

This puree of oil and solids5 is pa:;ed through a ful]lg fi.lm, 

evaporator and then centrifugecd to remove parL of the oil. The res idtiu from 

the centrifuge contains; 657, oil. This residue is exiractted by solvent to 

produce an oil and a flour,the latter containing all of tle fiber originta lly 

present in the coconut meats. 

The Carver Creetfielh falling film evaporator has; )oic very suicce;:;

ful in orange juice concentration. The V. ).Anderson Company in Clevelanid, Ohio 
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hans ins1l, la]ed a (ayv.. ir (MAY plaLt. io: i'.rioV.n wletlher thiscnifcd p:i.oL It"is 

pilot plia! n yet :roce-;d any coconut . Mr., upperL indicated that the: :r 

iII, J!:Ilr :;j c ,, l c unt '.'5: .ntj!,t d Lt be 50 L1,.'; of dry coconut eatLs 

per dly. 

Accord i I,) . lhUppc'(17 tlie iai.Ijoi- foods: (oi,;ut:(:d by Filipinos arc 

riCt, ve;ut ll , dlried f~i.;li aind a fis1i;uc that i.s usCd for flvor. Their 

CUULl: V( 1ui uf lra.di aid m!I 1k is limited. While an initniL.o nmilk ba.sed on 

cjeouiut ril c i Qnhln.i.. approiclh to imnrovJing Lhe dilet of the Filipinos, 

this'~mn li K' u an aCclptability for the milk. 'fihecii ii~,V.,L upuii dlveloping 

],i.li pi no doi I i l: hw d,-iii:.s. some .ans wich used.vuent They produce ritrrigo are 

priha v] y o riuntl]u;.t, n:ilc' 
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Dr. Juan Salcedo, Jr., Chinirman 

Wu re Lbrie fly witlI Dr. Salcedo to explain our iiission. lie was most 

interes cd and offered the fullest cooperation of his organization. The NSDIB 

is a goverlnentL agency con;is ting of a nuibher of couniissi.ons or institutes 

which include the following: 

National Institute of Science and Technology (NIST)
 

Philippine Atomic Energy Comission
 

Phil.ippine Investors Cownisnsion 

Philippine Coconut lesearch InstiLute 

Philippine Texti le Rese;rch Institute 

Forestry and Forest Products
 



NATION\L 1NS''IT I. OF S(:IICIENC ANii TECiN;OLOGY Novimibk r 3, 19 () 

]lerran StrCCt, .:anila 

Phil] ippi.nes 

1)7. J]OO R, V"(]lano, (Cowl!1; i oui. 
Dr. F] aviano i. Yunku, De.puty (TC(,LonJincr 

of fli cd i iiI logy d ividci ltilThe Nationl Ii.s ttin .Lu S( cin(C 'an A into 

or more research cente'5 . , ] Inte 'vJs it ed v a'l of t ,:,t,. AI I t i 1 1 t i,I v 

been made to po)duce concuntrated (' (o lit. I bcnl,i.diwt, will, lot ,ikct itsn 

deterred by the expenc o.f the cans and tlw d;.r):unhio; of 11w pyourtl th I 

iron in thc prtocess equi-pmie, t. Dr. Vu)aw'o sa jd thea tw,o dolivo I" l',va lu 

1
til t:aion of coconut C; food are thlii i gthi]bit y of the fibher Wi. tle 

laxative effect rcsulting from ':'tli g U;rge quetlilics of cco;ut oil. 'lVi 

Suli.raman - acid or albklfi prc- ticitl-mwni Of I OWN lWiMit"w1Iit fr ' F:iel"n'it 

has not been adoptcd because the truat,, coira cl]t-i 1(in no gia lt (ei'tulwd.

return to compans ote for the added e:pens. Inefact, 1r. Ve I co pcuts th 1 

deteriorated copra may be pre ferred by mm my buyers becausc L oll Ctotent W;5 

higher. FurLhor, the acid true ted copra .as founid tu be ct , I to andlinig 

and processiug machi nery. 

Dr. Velasco b].ieved that reseear'i is needed to correct the di satd

vantages of coconut oil., of coconut protein, the o:.:idctio" of copra mvat:s and 

to achieve a separation of fiber from protein in cocon-t fltLour, 

nuts are etIn e1thmerPeanuts are an imtportant Philippine crop and the 

There is a ratler high rate of liver cancer in the Phi.i[ppincroasted or boiled. 

which may be caused by the aflato:.in in the peamnts. 

Copra , mahogany t,,mber and hemp are the three major Filipino ex:por s, 

Copra is first but luml)er is moving up rapidly. 

http:aflato:.in
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C ([ 	 Novembc 5,].Mr); A;:W A,o:: iWr:IM (:fI2r IR ST;f) 	 r 1969 
Ihq YOH, S I r M.,. , NN:Hi ,' 

i'm*ii i lq,il; 

In. 	 (ol ;do h. Pa:cu.l , ]ir) c i-r 
's. M EM IOi.i . ]'tyir.,,, ( I'hif, F(;o d T'ic.]1 o gogy Bra .'h 

Mis. (1y)] ).1 (; n:':-li.z 
. A f ,n'" C. WCwi (J. 

Jir. 	 I1 1( It:;0 ,o,'l(",kc (.( I t. urvey; .hih(; were repo:L,;d in tied 	 U 

Phil1~ippiw *1~ of i Ion, \'(1m ApYLI1.Junui, I969). These~ suLn\'ys 

. l,. h 11wr r.'llmric jtow. thr' ippinny.' was: calories 

iAmy1 Mri ii.?A, 

t. l:,t wvcq : qr c.',,,wu'..L in ]Mi 	 3762 

per 	da..y XI Ii. 1 . l'a ui aln (1c;o ii 1(1 to Q IC 1 iU . B6'/ of iou Cq u i rvo ncit.: 

'T' t '( I ii (,,i 'Vu:.lli i)t \.,:: c.. I t , to he 92/ of 1iwi. ]u:Conm:unil('d miillLI P 

aili it 	 ld ]I' ,,,]i u if lof i'i p LrMo.igroi! of body \.',A ght per day. Fat con-

The. ]'I 1,:' set u! 2.07 nutl:ri itii councilr throughout the Philippines 

at Lhe loc.al level. 'Iheobjec t ives of the,:; councils are: 

1. 	 nut Lion c adcation; 

2. 	 home food prodlucltion; 

3. 	 feeding of pres.chtool children; 

4. tralining. 

Through these nutrition council.s,;, Dr. Pascual hopes to try to inforl 

the people of tWe various aica:-s about the statuq of nutrition in those areas. 

Dr. Pascual was particularly concerned about the fact that 507 of 

the F.lipinio clhildren are malnourished. tie said that the reasons for mal

nutritim in the order of importance were: 

1. 	 lack of availability of proper fo'ls in the markets; 

2. 	 lack of adequate incoume to purchase the foods; 

3. 	 and lack of knowledge about what foods are needed for 

good health. 



]r. Pa;scua 	 i t C t i in tihe devli I pf.it low uo t Lviilei yrt d 	 olI (L,:t pr 

o;,,: cfoodst for 	dlietary W yj~,.i . For tlhi puil,"wc, he is w,,: 1us: t 1c' 

pfliti 	 He11a bxcakztirounjh in th uvoi"M~: py:e~lictIiot of a VLcoot lisoli l 

d the 	 O hi] d; I ,ltttttit p,,lutr rerr to rC'1.flrich of )r. N.w' 1WI . wt , 1 H ('Lt in 

i solate anO found it to W V verY rut Y l:i it, (hi 1le otleir I ; i, i . Nrt2. , 1 

said that 	 nutril onal re:ul:, \Wll; ctoct uL flotur Wae not I.,n very sal i: actry. 

The ].!;' haVe ma~de WOW, COLOW,"! PFUICIMl i.SO]W NS: On 0, %410,,01 r',, 

basis. Their objucti\,t t l has -a " to produc , blnd:i i sn]:;e. For ANIi pr

pose they h;ive grat.d fretthi c(Ii:;t I2i c.aq:l ,mtle of .'a I ', a:iiln W e 

prCssed out the coconut mi!l. Coconmt water w:dy b( utsed as: pwiL of I1,,. addled 

vater. The milk is cenitrjfigvd Lo produce c'rv.'ii, skim, milk and a al11 .'i;"mt 

of insoluble solids. The cream conuiusIa onc-Miird of the protei amid tle 

remainder is in the slim milk. 'The slilm mi Lk i; heted to congilal. iln pr,-

toin whiclh i; then separated from the whey. They prefer a heaL ctoaN ;ied 

protein to an acid precipitaLed beca,.to of tLhe acidic flavor uf tie laI ter 

and the fact that the neutralied product has been so;;wl a darker halhn de

sired.
 

They have made a chocolate flavored beverage from th is .,-;olate. Time 

beverage is made in a kitchen blendcr fio;; a combination of the coagulated pro

tein, some coconut oil, whey from the skinmning of the cream and added cliocolate 

flavor. The product has been formulated to have a 3-1Z protein cOmtpos i tion. 

This chocolate beverage retaWnc'd an undercurrent of coconut flavor w'hic tey 

believe would be fully acceptable. Dr. Pascual does not consider that Liis 

drink has a very promising future because of the present: high cost of pro

ducing the protein isolate. 

http:beca,.to
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]J watcr is niot added dylo:i',t the gi:Jg of .hc coconut, tihe cYrC111 

wil] nt sp;a I. Rfjom the him'.imiil. 'l'i, iUC peoplc f.e:], thait (.OCOout c"(28fll 

is Impol )ilo probal.,l Unuld a ,Alketillbl ,product. Theyt, r wi' thiI"lil and ,y be 

have f (tlhel em Oi ( to' 8 )lldsi8I C' 'y lhiVL a((dd simd tit Ithia cilea o i alttso 	 oium 

v=50 tlizr.' 

\h 

casiscno anan (liiii 

t!ll d ;llr' very accept' ahl CeioL('. , whi ( convitli "l 207' of COCOIuLtWev 


flutICl all MY),,of l','i Il pn: i g,'filtlr. Bo't fIiIn'uiY himd been piroduccd 	by the 

cocontL.Fra:nkl i l',,l, j Coij,):.y by ,;c'rew pre ,ssingdi ed parings and! de:-icca oted 

'Ih(1'NIC I devl oped 'o _ fool:: .ichi ]oil: v'ery i.tL ,re::Ling.MudsIi 

,

fCCd Cmitlat 34ill' prtin ll, 1L is ul,di(1(2 fromii coconutOne in .a 1 t rtihiu 'tl ic pCroi(uc't 

liwo:. Pi flour, rice flour wiLh 54. fish protein ConICCt'aIy',py)'"t in ins.l:tlP, 

adidId to pi ,vidu,;n"iW acid bllace. Ile othLr would Io a staple weaning food 

? /proe It d. fmi a bend of cocomtit skinl mill:, ntungc'inIaillng' ,7 in. ai 

bean loo r, rice ]ltm and Y, fish protci c'ncuut.ratic. The samples we sa.' had 

much Ilke high qual] ityan atI r'act ix, a'IppuarIcc aWd odor. They looke'd very 

infan t fooud:s proluced, in tihe Uni.ted States. These products had beei produced 

on a sIalI drui di't ' i Lilt'Ild :trial le"v'8i'ch CeIIte of the N[ST. The 

products lhid ben approved by a Last panel. but had not yet been nutri .onall.y 

there w're two Filipino companies who havetIcsted. )r. L'astcua said that. 

shown so(me inteoesl: In thuse products. 

'The original work on the Subrania.ln acid or alkali dip process for 

copra was dine at the F"ood and Nutrition Research Center. Alkali was considered 

to be pr'fvic d to acid for both practical and economic r oasons. Dr. Pascual 

belicves that some or the larger processors are using the alkali dip process 

because i.t moik s it possible for them to hold the copra longer at a lower 

http:Subrania.ln


moisture contevnt so ttlt tilt'y con ,i 1 u cuer Ow, lc:.t fnl\1s.1l c, Iiklvl..,t 'on.
 

cditions. Copra i: pric. d v:w thp ,ni: oinvu le ,tlt ],.'o'i
1 of t withi ti lt' 

In hgMOI.S Lure iirouct un; Q0grik at pjivn ,*' Il v t ,At n~ Vm]ttt' i %v a hilw I 

copra a acidvalue for .. ith .. cy Kee folt I V at but. it i; possible t.l tini 

price advanl agi is,.,cnt ' cthe +v plai to: t 'J . iii, i .l t i ii ] In. lie ki 'Ice 


e2quii.ties; in ct'p. pri'cin, at. Lht v:riou:; :.cm ',' o iit: In til. Ilh J Lilh 
 , 

pr'Ce ts't y be O. ha; prevented t ' ;a ii ii 1i ;lt:nliano more wid .pr'tlil ,oplI of Sti 


procedure.
 

AlLhogttgl effort: Pre b'.i ing wnide ti illtrodocc syinail, ini" tlie
 

Philippi ne s, Dr. ] .;cu:] dce:: ,ot look!: upon ,oyi;l: ; as lite ;lut i, Iii thu 

nutriI:tional needs of. i.s country. '1li is ucaus' of ecnotillolIc c. irobll mtl; and 

becatise tliet soy i.s lot a Lii a.r itui in lte l1] i pp nr. 

IND)US'TIifAL IN: WSF:HACt N I iK.r November 6, 1969ICHI (N iS'i:) 


tlerran StreeL, Mtanil.a
 
Phil.ipiites
 

Nr. Felipe L. Santillan, Wlirector 
Mr. Conrado E. Whotliu, Assis tantl Di)rector 

Mr. Pedro C. CaLnoan, Jr. 
Mr. Pal]ridul! 11. ]Rvatln 

Mr. Gui.ll ertiiint C. Ma all ac 

The I IC people stal:cd that (tiCocnut protoJiII denattres a Lemperature:; 

above 900 C. They believed tihaL. Lhe material lliperaturc in tlie Proctor-Sclhwartx 

drier at the Franklin Baker Coipany in )avao is about 1.05 to 110 0 C. h'is isi 

about Lhe same temperaLure at:tained in tile fluidized bed drier withI wllch t hey 

have been experimeiiting ,but lhey feel hat Lhe latter has the advantage of a 

shorter ret-ention time. However, they have had difficulty prcparilg aLi;facLtory 

products with the fluidized bed drier. The rejects have been caused by wet 

http:fnl\1s.1l
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if the drier.feed ii,:ilcli, 1 v;I c ii IngtLhe2 pT rbre['la1L scL','2! in tlwl ot. O[ 

:cE dil. i r; .l:'C2 	 j,"i: in the fii 
Iisi;', I;i ] ;;cuc'i t'iicri o a- bYtc> .'II blo iled 

t liey cail ;,l'v' t his probilewii by replacJing, the screen 
r Iduc ' y )] 	 rc' I i,t 

W ii (cilv i,,i fil. 	 tu.fJ~ui.
 

p crson team of a 	 shc].l r anid a parer can
10, 1I, hoi said tiiI a L..,() 

p]nct, alil I=()tl) cu ,iit Sl.Yin an eight liur diy, 

Ti, i1, j:,i .'o l, (1iii w t coco'i t pi'toc:; wh ic they call 

'
 
Pi n'i( It is in many rLpoCtl 1 td 	 ".' sfi li.ar t 

t Mil ST''i"J't' cimpmo.(icitut Monts 

eat.s are milled withto tine Tiopicil I' ,duct IstILiute pr'cc.'-., (Coconut 

"crto produce coo,,il. milk and a press
Lo((liU i M.',M[.. 	 i)t§.)c(d an1 C'.i'.ll]prliu iln 


criil iltiy d in a 	 hal: . c'eiit r.ifu t o.sepora te- he .solid' cn-c, 'l . i ll: i 

tii' centr ifrumg 'd L" three product§ prv:;which, ( ,lt ,tlhii "t: scrc lim. It in 

(1s conl;illdmil 1k aid a plrolu(i-]o 'sidTe shz imst real's: a cra'; 	 , a s! lI .c d 

50 (ISarc t hcn eilier dirim or spray dried. The cream fromii. lk ind |'t U ill 

lI si'io aiid to preciipitate any protoin.tin. ceilyfiiu'p i;s hoalcd to briak the wu 

iis in thil in cet ritIfugeL (i scpa ;.: etaL C pr.ot('L3. frohi t1 i cocoonu[. oil The 

frm:u tti (lt\..'a[('2 i'li, prcs; are drind aid solvent c:.:tractcd to producesol id:: 


oil and aai igh fib, r mical. We inqptired about the miaterin 1al ance on the
 

process ailnd anily'., of thlie products and were to]c by Mr. Recado that he would 

scnd us this informatLion. 1I.has not yet been received. We were given samples 

of the dru:i dried protein. ('T'hc two sanmplscs differed substantially. One had a 

light color and a pleasant odor; the other had a scirched color and odor. Our 

anal yis ind i cated thati, lighter saiiplC cont ained 20Z,prot:ein which had onlythe 

been slightly denat ured as measured by its pHi-.solubility profile. The scorched 

sample contained 307 prt e in whose solubility was intermediate between that of 

http:C'.i'.ll
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an undunaturt'd pi duct Ovd a rcr'..'., pji( :,,d wil , .'Ih.ilu thin.would "O.t sn:

goat any ]e 1t l Nt o in nul.itt iv,.v tl.c, it ':.WI kd' (':j it d that this .: p]t ' 

would h ve its -unct! ,:'u1 pyop.)Hi :ui,::t at :iI] ..It'.jv'd.) 

I i d rt jnlin wa:'Jhe p ,c n piil l t p t o~f t he . uli I ]L C(Tito 

rather Njprcs:x'.]y s;upp]icd vilh .qui p .at Much "I it wa: .owd 'qa"ipmw'|i 

Wae of sliainlcw; wvl. I t I mii t I (n4Wing uos.~ i~I (r TI ccivull I Hrll .ijpn a! 

reparat ion Thlu', a (cynnj uol id i a sigleC dispoy.St . iov& ci1 mill and 

un mi ll ctu .. nI I hoi (L i.l 1iippor iel ui'.:;t c. A!. IIho pi , I W t aII 

do not Fcew' t , iive a ,rf tr. ic. I .for gaj Ii,,,i,', their c,,tiui l . 'The)* 

have Wen'l dawaving OwJVilled 11.(1 waLt n a V WVl\wi cililu N tJNIMHcI inhit pIU:. 

'T'hy are. nI tlu "Y p t Y d1 .'; Iprucai lIy .iijl.;['.l Oapi N i" (,.a b a -I M h1Iti,, vli:it 41 

ro l whic.' h ope.racit,: like.. an old Fashi, ,,id ]aWi, 1,y \.,rnt . 'lIicy ;a d th:tI 

pre1 i ina rly (:p(.r.IpI ,: hae\'C indicaec d that thin iolhd (o.1 (c\it ('Jig wi iI. 

be quiLe C uf'ct'ivL' w ihj. Il 'ldcfiCOOj t1,,,aty. Armlr,,iuthe (r Wl 1p)('41 (,I,:uvtvli 

were: 

Several : aiii aLe, anI .ni I , 'ta 

Three di.,;c-biov.] ] 

.::: jacL(,eed with ator':; 

liquid-liquid cent riluge!; 

A horizonta spray dWi-

A milk evapw at ar wi.th a c"11 typ lecat:r 

A small uifl]]fvac vaCUum dru dri, c 

A largur at ,,,aphuric drum dri(.r 

A precsure or vacuum doaublc arm hit:.:,r of about I cubic 

foot capacity 

Several. ba;kvi centrifuges of di fiferent size;, the ]areg t; 

having a bowl ahout 21 feet in diamme.ter 

An oil hydrogcnatJag and deodoriz.n g iancilty 



48
 

]JO~I ~T. Y.iINT," CiR (NIS[) o\vcnwi.r 6, 1969I.:4'JLJ. 


l'l3 Ii u 1101, 1 
i.rc 1',i , ,ij]i2 Jit c 

J . 1;,]
1 ':;j(. ,i:t
 

'ltlhe pr~ o~,t ie~J '] '', ,ical ],c.ua rcii CunLt P; m.citbi io]i' 3cal
 

oi( entI id , Ih \i) 1.Lei 1' ,c' \:Ii 'tcr, WPA COCOnh and
'rd.y , \.'Wl , cophI I], .thuk:;.2 

coconiuit fII sf. ic- i;u theyic discu.ncd \'ilii u.; \.';' i:tly lhi' i "" cocunKit 

wal~ll",. lily avu I 1"n POI tin c"Our('lt.I of a IV ;Yow."ing s t -aw'l,1" (,, ( d a 5OX v 'J'y 

y. !a on coius ilt \',, I f %.t , ;cd,',cl :nui 1ur. i{hy wioh1 10 ;iI ! it addie; , 'iha ,said thIat 

\.:ill va,1]l ,iiit oluhu:t cliiyu'lli u w also growFsi,.l o ' ':,;tr and,. the l) w'l] ltl! 

507. p L i' ii. M',y Ii:,e, s:ii proldu"e'7glctic ,il fliow ai l ti-l~ - of co ou(ltL \..wat.L]ir" 

and si.,r. '1', p 'l thl i _;rc'l l Jl va Av' coco,,n t icistap t o i mo:.A .l i;c: , n.':, dc 

'liiis; i:2a l 1ly:.ac.u:iid. g] w.ith pa .jiciI.: ; ;,. I iki I I e A . but sti rfur 

and v,'hicl ,.,:, notli di:."t cL -. t( w..'hen wa]:m. :aM di, Coco is prlc;:; tci, used na'' 

a du:;:clI in tlie Iihilippi ,: and i; being c::po'lu d Lo iApai . It is produced 

by g]3,Vin- ,,ct, actur n a ikl um contLainiig c'oconut 10/ su,gar andc '3LeT, 

annioni ,o Wi,;,ia,',tlu.Caa I oI will sugar water a1one,p L.i Cc cLe gr'uw oin 

it was. said thLt ctciu t ;tr coitaii :lwtors;\..' sum., uiident ified groxLti 

which s'Sll in b ttor pm ,ducl o). (']his; is one of sc'vervl re.feYences .'e heard 

to unilCnlifi.d growthL factori'ts in coc nntL water. At no time were wc able to 

find any solid s;cient ific confirmat ion of the e::istencC of such growth factors,) 

Nata do coco is,co,;monly used in Lhi ho'mes:0and is proscUtly made in Fiail in

dus;Lrius. NIST piovide.s tli, microorgani:;i: for thee indus tries Mrs, fanest -

Arceg; said that. th producti on of nat de cco s.; s M becoming a food indus try. 

She said tlhait lhe California F ruit Company (CPC InL:ernatinna1) is intorest:ed 

in nata de coco and Unilver has asked for samples of the microorgani.sm. 

http:microorgani.sm


(', i I ms::ma:de F:ON , Svlujx of IWso I.llu'JlThUl o g ica' K nc i G -,! t:'',] , iI i

op! l too":
ZnI.jo," of c 'ud,_ fi. i j o , t . fl,,ut' I,, do' pot ('tw :Jdvy; INl: t ook L, 

c t',Iprcmiing~' at this Li>. 1i it due to t1K. awi~ rate or no ''i (lit ru.i 

D)r. l'alt;ai,'r Ojt cNA.miln:.t tnlA Y.ork of ',, t'";:1'.'.21 J'ti.n, ' ln'v im 

]at ing the c',WOIaci On of etCuIMit Li their stalle of de cliP"0 -i Itho oi I and 

protei nc' ontenit on t l :a:,,:of y I ],'I p.r It iihli t I at t hil t ' nihn:. 

to 10 im' n.
'Ilenec valIucy arc nearl)y (iu P pI~a2 t(wl i 12 andi w' 

UNC Nov'mer 4, I969 

D)avao , indii~ ian 

]MAWi, , .:.AKI )1'iANY 

Mr. A. C. Macud a, Jr . , PlAn Manager 
Mr. re iino Ui. (2 nit in, ,1n;per, of t,:fesearclh and 

pr(duces d,.icn d c nut Nil tniln.'d 

Stateo . Thc Asked .oc.ouiito 'are u pl ant truk tlie ftai;: 

'Ilil s plant .(2t C' n::t fco L tli. 

he brL', ,1it tlh by ] -rti:i 

and are unloaded Wito a hou:td I,,ag_ bin. '% curycn'L. pr1ice of co,,,Iuits i: 

posted clear]y at the entranc', of tin. plait. On Lh' day or our vi'nit, the price 

was 148 pesos per metri c ton. ]I';int Ore, overmatLnr and craclk:d nuts are egrited 

during the unloading and ar pl bt.ack in to Lie truck and ded uctud frow the net 

weight. Farmers then make cOpira froi.mi t hese iuLs. The perc(,ULitngi, of rejecth 

runs between 1 to 7M. The major probl em in Mindanao is overunturiLy. Many 

Lhat many of lhe nu t are ovn, turcfarmers harves;t on 1y every thee months so 

resultin, in a loss of yield in the de si 'catlug operatLion. Ji ],uton on the 

they are siart:ing receiving uid ,
other hand , to have a probi]cim of urin ture uint ; 

as the farmers have learned that these weigh nre per nut. In ,uni. , the supply 

rain is:spreadof nuts is irregular due to wet and dry ,easons. In Mindaiao, the 
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"j ot;Out Ov'r tiK ' y 1 , .'0ll] ' :Nj t :, [lthe supply of LS siccati ngIIA ,: tlle 

I l
l10 ,1l t i!: ,lL'C(' III ( 

F]r:, thu bin( llts ]I3 cid lo,'IlVha Oit a co . yor beltno)Ne liii, arc Iu ('t 

nl.'Aovrl.+. r 

nluts; ;,rr Wu 'The nutts: nhllvd ru,A h,:+d. team;u two 

t,, (hr IN ,,,n :ctJi o. At tLhi: p,.Int, any prvc i:'1y urcd undc"sy,bi e 

<uwlld . artpl t+( p;arod b~y A of 

wcris Y, ouv GullIIiNZH~'I:~I ulL other~ p . 1H- 1w Ici swa:l Iao Jin)Ilg sI u~c s a 

II;ll,] (,,()LOro1 IJi,,, l i1 I. (tc'l t i'll o, fcu ai. a ry o;n the othe.'' The 

pa 'i-j U C i IW.id d".ic.' V;I lyI la pota to cl . ]iF:-:r lma iwut output,to F - the 

.1kwithcl appear appronau:Lul 0 .l. 11 idically. 10 pan . ij . to Inc . ly 

1/16 inch'l t~iuk., 

Tlilt l go lirotgll throuvlckuy iltto a surg bin O'hcricd 0 fri, they 

Ilov. oll[ i a ];' 8crew ele] where lly n'. \ith watueringc']l(1incd vator te .s:dwlli 

The \.i .i1,tl K go to why;'l, v,,:1 urct u rpJ(.c I I1"i I djug dc-vi'c-.:- d by Bauun roLlc-is 

1(h1 I"i coconutaind wic apllial 1, alt .t wt)1ills. Thu irhcddw.' drops i:Swdiately 

t ThII 1i.Iq rif aont a o.VLcta 1'roct(or and Schwr.'.itz d ric r. 

1 1 tt irc drying 240 1'. We did'JlThu 1l .Il'-. c8III'l c'S (,5.y]I ir 's 8 said to b 

not lairn11 tlc- actual tem:p&i'[ture of the product going throughi the dlier. (Bc

causc, the )ro'duct fro: the di:ier slhow,'s no indi crtion:; of a bruw-',i g react ion, 

it is a fai illy safe ilac-sumption tha1t the protein has suffered vry .ittle or 

no dle(nIturationt). 'Thu drying is by st[tul heat produced by burni.i1.ng coconut shells. 

'The )awao plant do.; no+ t.u;e its entiel su ppl.y of shells for this purpos e. 

However, a plant near Manil.a has to burn a little f-uel al.on g with tie shells 

in order to provi|itdC the necessary amount of sLeah. 

From the dr'ier, tihe s,;hredlded coconut is screened into several grades 

and p:Ichc-cl into ote hundred pound paper bags. At this point, the dried coco

nut. contatins about 37. isoture. We were told that the entire process from the 

whole coconut to the desiccated coconut in bags requires about one hour. 

http:burni.i1.ng


'he' c coimtt \a'eiLj is di:n;caydcd. Bvcaust' 1i ; c'1,r i::viw , tie arca 

arVOudl tle pay i nanp'd;ld :lit'I in'', I ii:: .','yn'un aI Itl of wo.ol 

'jht.u 't in'; rt dYi Q a p::(IM,C citil a mi C :anir,, t1IW a;nt ,I '"rr;i 	 ;ai 


.esClt\. ;&i. i oil1 av a I y, iiit';i , 'g1\plant .llcr. tII " 	 " s iia pwhte. jlt a d '.. 

cojin Ifil.r oil
reportcd to tli i 	 12, u a:nd 18 Lt 20 Irtr in. 

'111 L ' ,., . WnC l'i 1.U; :;i Iti idtt o I fiuri,0 .. I C alI v '.,.il,in.':h:tiR' 

IccWVivud,. , ,wt]rhmat Fr;' 1N1O Y pl.t Yv
pes.os( per eigliL Tin:: i (l.. 'J0t . t]hu L lin I 

lab ,,ll d 0, 	 k s.'a','at ('i L'.I(l c a ;1A UiitmcSix pf ' d(1<.' 	 :ail ; l l a pice ysiiw si 

aS se'Ven I" eight pe's.
 

(i. 	 d c cttuL. l 'iiC : 1d tht:i thlitpl,,t 

,rici . ci.:eil 

bacterial, conta".I.s t uti cfo tV.r dcuvit.'' 	 'liy 

Only "o ll,'
was wash.ed dcic. evC ry shift wi:t wattc' con.t ini, a 1,:ta 

pers .. lC] are peritcted i tic dryi iS, ar ;:. ft fctro ii.,, Itu.e ptui:i:; 

mu 's sh re on ;la .r;u and( 	 ro m a~lts
t \.-n ca fu lly , ]U ; c n ,chn co p[),a nd, w'a'lk a c ss:;. s;i))kctd
 

in dsi.infectant. 

USAID/PIIULIPPINES Noveber 7, 1969 

Manila 

Dr. R. W. Engel 

Dr. Engel is tire Asa sociate Dean of lcsearch of tlhe College of Agri-

Virginia Polytechnic Intitute, Blactyburg, Virginia wlmo at tim t ineculture at 

of our visit was a Special Assitant on the War on Hunger to tLh Philippine 

Mission. The following are co:nuc nt s made by Dr. Engel. 

The D)el Monte Company oil Nidanno are growing soyemans for a but LI 1000 

head of cattle that tLhey have on their plantation. lie said tlhat thi:n is done 
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becC;iui:( th, copra cake availalulc in that area is of such lo.w quality. Both 

l'l N,:! ; n, I:, p' p, plai La D]el Ionite' 1 v In i. ion% onIMi nd'nniao. is not 

Ow pl t IN( tld.y . Witi SOyb O.l:-.11le Ph 1,lippi),,,:&..ilh (].d are l..ItIJP A i Y)? 


V Iid i r .tybeIsan.
Buy(uan A II :mn I ryi s doig ,i vding. 'it on 

Dr. Eij,] v ::pciAi.w" 111ig .itLh tL . use of coconut paring flour "in 

in nf A ll fL 11 V42. he considerst food:;. "ogh th is Nour cnt in. to fibcr, the 

hill fil, I( no A li No.t if a is gro n fi.]i> ermou'jhi, le in presunt .y feeding 

NOla flour and mlnmgosevenl IUn.n 18 itt:: ixltt Of c Ut! :]in; bean flour 

Dr. IAttg 1 said i:. Quinitio of the Franliin ]lnker Con!tany had told 

him tllit ]a.wis inlttre,.ted in unmnu!frcturing new fNod products and that they 

Call V( ittllimt) f It"r. 'Il.tLanimtltm bean; I~as a sub: tA ntial proport ion of lys ine, 

whicl could sulqyl e,,n! Lime rice that is co .,smn ini the Filipino diet . iHowever, 

cost i:1 P,l.M I, .m:ttsc. CtiYYCtDl.y sell for ].5 peso:; per kilogram.h mUig , bans 

lie said tlhat the 1ker (opany was produing a coconut flour by screw pressing 

dces iccat ed cocottt which is presently in snplus.oh 


Thi three con:panies in the Phil.]ippincs tmt have the best marketing 

organi'zations aye the Sait Miguel Company (beer and coca cola), the Del Monte 

Company and thme United Drug Copany,. While these companies way be able to 

introduce new foods into the Plhilippines, Dr. Engel believes that none of them 

reaches the lowest incoett groups at thhe present time. United Drug is interested 

in marketing a weaning food along with a vitamin supplement which they have 

been selling at a considerable profit for a long tine. This vitamin preparation 

i, supo.sed to combat nutritional deficiencies particularly in pregnamt and 

lacLaing women. 

Dr. Engel said that a large percentage of the coconut palms in the 

Philippines are on hilly ground unsuited for other agriculture. This could 
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make accumu]ation of fresh cocoinut for pio ',i yln,: 'what dWIN!ull, l' 

believes tLhat it is n wiLuntion lwot united to copra p]odui on'l. 

KANI(;CAFUCl!I (',IEA IICAL, JNi I.Iuim C:.UPAN', 1,'1fl 	 N i ber 11 , 1969 

Japan 

'T.T'aLk;da, 1Ex'cuLi\v' D)ircclor 

S 	. .s P1;nni ,'Divisio: ( P r "l"y)li.a.:i, 
H. IayInda, 1)i-j c tw, (C micJ :alnd fL,. nl athi 

Nobiio 	 NoI, 1rcc toi, 1Wc'nrch and lY \'ltqwciil 
D ivis i on 

Thi. cormpany i.s ycportd to . huiJdAg a pl;,t to pr,,d icc 120,000( 

tons per year of yeast coiLainilg 601 p50toivo. Thu ntriiunt mtudium will he 

normal paraffins. They int-end to scl1 t is if]st as an anima l feed. Tliy 

believe tlat tWcir cost will a;., timi ci ct it ixvc. .:jilt other prutl.in .uppl--. 

ments which must be intlar ed. 

For food appl icat ions, they are .orking witlh a food company. To 

avoid any concern about tox:ici.ty du to hydrocarbons, Lheir pln i to tmke 

protein isolales only for use iin foods. They soaid that the procedure tLhey 

are using should not denature the protein. 'lhy said that it is a difficult 

isolation and is being done by the food company.
 

to ant export market among tie Pacific
Kanegafuchi is looking forward 


However, in their judgement, before
islands and along the East Asian coast. 


they cquld exporL any petro-protein as a food they feel that they mu:tsL have
 

the approval of the U. S. Food and Drug Administrati.on. They say tLhal the
 

U. S. FDA is looked upon as the standard.
 

Mr. Takada said that they expected to have some i:nolat. by January 

some.
or February of 1970 and agreed to send us They divulged no details of
 

http:Administrati.on
http:tox:ici.ty
http:prutl.in
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t1 iI p(C(.. 1i1,.CC,7 J il ('I1 (% II t. ;Ii p. ;I .. I ; of ct 1.1s t I t1uf uln ,:-; pI) 

m .'c ipo'L:t i 1 ,;rc a] ..frw ('( i t % 1. 1L I )-IL. J i K a1).- of I lc. i It..; of 

1)1 (lti I l y ((Yo Iiti it'(t c 



XaXI J ti (c I i iQ tn .tti'it n r'1'i0) C;t iI h <U 

this .iivii cyf ':lu to dnl.,cv i t hv s a i thlcori 

in the processi ng; of fr',:sh cot~cwout for foodt Oyu:, l;,V,r V ,14tcO o,, 10l 

The objch't.iCuf.(" 


I 'mV C 

rccc ivcd 1ri a vnr'ii t ilu :ofi lcItv'; w'ic h
journey, w:' rend a IAieio:. of doc .'o;,tr 

', ont 1i ,indiscussed new and Ulrove pdIpr ,c: ftr Poking a varity of" 

tha t plant hail w.lm ilI
food producLS. In rveyver instancllluCs it \:ah rcptu cii }had 

and wcre opera ting bas:cd on ro2m-, of tlw ,s proccum: ('. VW couild fit, i,ni dciLc.
 

t at s time. ;n xai c,,,ti 

rcpontcd in tel. iterlturc, with t. ic 

that any such plants ar- iin op r'tion thih As a :; I Hi, 

all of the proccsscs that have becv 

ception , have ben abalidond, ev.n by tucir jul.Lial1 piopllncnt.. ''in c:-

doi lve tLii capabIilI t f
ception is that of the Fravkl in BMker ,Tpny wl.i 

and e:npi pa~r! of tli oil to ruct'.r a ia rtela.
drying coconut ieatLs )]ng 

i nto a coco t i l X funllll n" vi ,i'il Illutl flour. l vt..cVCj, i ('Vithat can be converted 

they have developed a market for thi:s typ.' of coconut.T flour. 

re earch activity oo ctoi[nIIIt 2 , '.1 i (Bn(hi
There is still considerablic 

A ma joy area of pidulitbe divided into product rescarch and proc c, rsearch. 

research is that of making a more eooicalea1 and convuni ut coc,,nut milk. C,,

coua Lrics for il,lzng curries. lrcc ly,nut milk is usedcxteni ;vc ly iln cve rail 

by a tediour pcc.22 th11at in wanc.tI
most of the coconut milk is made in the homue 

ful both of oil and protein. Efforts to conilircial.izc the product ion1 of 

a whole milk, concentrate or cream sh11ould be coc,,iri u'yd.coconut milk either as 

ut rii.nt:-
It is estimated that by comncrcia 1i.ng tihe oper:lton, the recvery of 

doubled. lhis could be c:.-treloely ihport;itt
per nut could be approximately 

and calories are bitih deficiet,. "Iherc in, adequa tein countries where prote ins 


What i.s now needed Qi a lMarkeI ing
know-how available to make these products. 


http:objch't.iC
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Cf IIII[ 1 L ' ':d.wn dldudt W 1110. ] 'll;1Lioi1'.al aguncJcs cOIin T(ui;' U1id En NlWt 

ad(. S, 14 (of Cu ' ; I n', 1r1[v;i;.(trJl,, i i . z .' I ( '1. i"t is Pr VeSeI.t'l)LhOSY Wer' 

pnll r. J'(nr I I,. ,I 2 III:! . 11 be c.:plai,.d ];,tur, xc do not recow'mn nd an 

'- foiI I i .toh (fi w ,inj y',; tihe use' of C'oC'onuIl mlk] i fi L t.I (C .'otiitrn s wh.'here 

it in nu't naw'..'nY
 

AwlA ll Ip 0ct ' mayIhae.(' gotO, pol-v ll. is cocoiut honey,
 

'.'lijcoh i Co,'cl(' mill., and ru;t,' it very tasty prluct
aW mll,, LtL invert . is 

uh oe) the State';. it bethat i u',ed1l . vul; LIW:' iin Unit (d UhIit' mi ght. niot 

('111181uru to1II 11 anl 3ij~oI nut nmutritv UIVs up)p louL in31 a t ropic(al conty 7 itlI 

('11i1t'1vVil 1 y Wu('('lln iopmLtantI for .ychiate. is verycolid an tW(il fcr.ig i n 3t 

p ~l: l c l that a gIl l ikl't i 'OiwlpalIly cotul( develop Lhi:s into a subs ta tial. , 

uyp'ior hi n'. IWero a(.',ain, the researc'h has been done and w.hai is now neeoded 

is M la ' t Lel('V ' i l oll;' 

W'nai.ig foods are under con 5 idv ra '1 o in several groups. One of 

those i s exerimnti i with an I'r coconut lour if successful COuldciexpelle. and 

ii ceo rs oreavea' J a o ('t' of siuppl1y . Thu othei depend upon coconut milk 

coconut prlli n'llisolate as a protein suppi lement., and therefore could not bc-

COmi. marketabl(' until those ingredients are available. The satne is true of 

a chocolate coconut protein drink which is based upon a coconut protein iso

late. Both a weaning food and an attractive beverage could be important 

dietary supplements in any of the coconut producing count]:i es . However, one 

must first devise a means for the economlic r'ecovery of the coconut protein. 

This, of course, is the objective of the process research which is 

presently underway. In our judgement, the process most likely to be commercially 

successful, of those presently under investigation, is that of the Tropical 

http:W'nai.ig
http:ll;1Lioi1'.al
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Product,; ]ns;t iiutv. in Londio. Tis is a vw t proces:; o frvs:h vo ,nut: h'tich1 

'i (tr i thr.ec Mrt. w5:: oil,de ,enids upon cco n':'ln. :vpan:i:: on otont produn' : pir,oin 

and :It.es so) u ". u;yc, an::, o. a tr tw:hl ,, fourth ii, 0. 0i;I K,, I ani C: ii 

cOntalin ,, bohll oil :iJ prote > tiheir p oc:;s is not ni10 t',: oiuolIN W Oi ,Ia; W 

as they rcc(:rl ng oM1 y abount 8). of 12 ail;bie oil. ft, Q Mo)tarc the MI 

brcakthy ugit frow th:is point. i , more likely to tcomr from I.: . runt.;I.ni. 0 

Iew:11 :. tr; li ithu piy;ical clcwi, stity of the hll S i it I.:; fhintti utonal pl ntc:; 

research. 

'his point of oil recovury b.t.s close scutiry, it ." I li real 

key to any VAR p)11)N]), for prodtlcuing 'ocoililt pLois. it i one ofI he 

key facLors causing the t'hr procecse tLhi hivC beei invt': Igaled I" f;aiil 

One must look at the currn;i uits for coconuts ini order In sue any iy osul 

process in a proper perspec tive. 

In the produlnllg contries, oconoL are used for t o ptuirl,):,:" fod 

and copra. Pe rhalps sote of tLIe investigato rs in hf lpa:;ot have bete iiis]ld by 

looking Lon hard at the food uses anid i olr]ing the eco'i1ics, of the copra 

process. The food uses have bcen and .Mill arc very pr ii ILive, In tiht, l,in 

the cocoiutC kernel is scraped onut of the slhel. by hand and squee;zed toi recovcur 

coconut milk. The residue is di scarded. The coconut milk probably, on average, 

represents less than half of thc available niutrients in the cocout. ItC is 

easy to devise a coninercial process that is superior to this and in those 

countries where coconut milk is used in large quantities, it is our opinion as 

expressed earlier that a commercially produced coconut milk could become a 

successful product. 

However, the economics of this are not as simple and straightforw,,aird 

as they might seem to be on first glance. The iimedinte assu;uption is that 

http:runt.;I.ni
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j_'2CC for the coconuts as,,(p bal)] p) ,;1 tit a, 

to det:cr

1hIc (''S ,.!':;(I J)' e si.E' 11 (I 

1(Y ,. .:lonle, havcdue:; III ' VI:' 1'..1. )-I: lofu,y ii('t bne , 

(iI c'c i .,I I nu.(I t Iey pay for 
II ' , ' '.: luI' buy 1'. r t . 1 . 

. ; IIt" 

t I'111. II ' l iuI ,I :,;Iny (I I (o . IIC I a t I I eiCr o.nI c o)IIut t: e alId 

I VV(I (.;I (iIll t Ii(' (';,:;Il In'f t'I.- . d requlre so c !.pecial kind of1 y - t YCCLI 

auqclir t.1o:sC p eupl( ,Y';.-;c;. Nojietliceoss, the
Ii Iil t I ;lu ,It( t(' 

it' iaL Lo OV' 'O ut LCVer;ha:S i c i d u;! i: :(iuIi 5( it :;lIuld b IA :!;j )1C u 1y YCC'I 

II!'luta litpl(d.'] u: n]i ::.I1::1 ' 

l CF.'e. 0'ei 11)' 11IIfa.c LtmVi II" fa--IciLIl yt h : copra'; inldut ry V..oul.d , I 1. 11' 

be' lI, )]Jin.iy I,,fWt ihtf for Loconluts.. 'Ile copra indu;try js rIthIer dC'CpL ive. 

Supef i('i;fl ly i1 i:: ,Mtli] primitJve. Actua]ly, it is; quite efficient for 

wl;It iti :.5tryi ng to (1(1. Thc ob (cl]ve of the copra incu Itry if; to produce 

ctIconu t oil ald .l tI W east po:;.ib]e Cost . One w'oulcd be. hardcpa up;I at 

)re:S;:ed I o tI-y to dcvJisc a sy:.,Jem t l. is more econo.i.cal thit thi tnow in 

USC. TILu co0CuIII lt; nc dried Ct or nCar til, point of production. Tie cost 

of dryiln', U; ab;)ol utely mini.ui.l. 'lhey are dried eit ler by ile sun or ill simple, 

IiC'Xp(1 i \,e iiln heated by buriing COCOnIt site.Is. ConSequentLI', there is no 

to the, 1nuno actuo:.ng or exportcxCeQs; ,,ight s hipped from [le prod ucing area,; 

celt ers . The relatively ine:.:pCn.l;jve expel lers w,hicl are in common usc recover 

both of911 to 957,of tie available oil., and there are only two product streams 

which. enjoy established iiiarkets . It is generally rCcognized that the production 

of copra is unsaniLa'y and that copra is often infested with, insects and mold. 

lowever , ti is doeS nLot appear to have ser'i-ously affected ej.ther the market or 

LilI' price for coconut oil and coconut itecal. 

The other important cons ideration about copra is that for many of 

component of their foreign exc'hange.the count rius it represents a vc'ry importani 

http:actuo:.ng
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3t1!iS prulp r]'Exporta1)le i Very hW\e ii.ghlz p-i ri i s inii thle g;okvcii.Ui : of 

developing c(unL tries. Aniy prcc: Ihat wou'ld ieduci sirnific,u lly th'e u. 

Of exp)orts \.o.)c]lint l, cvn V ,(l"T 10y) hIerufoI,( .if a pnc'e:; . I ,, tie r'Ccv. iy 

of coconut proLein oIl]y rccov:r,; S' of lie av;:il:ble tneiHtm oi l, thlwould 

reduce the amount of c::po cller. ccoUt il by 10,. 

Jo look at it: from olnothcr p .. l,,.ci\'t., at ani 85/. oil re v ,r e;ich 

pound of proteini produc .]du l Wc t N1. r a burd ,i of alouut iloy fo tlw W,.,:m 

in o:i1l valtue, al.ion , over nQid above the c',rt of the wlN1 and any addition:l 

cosLs in proces;sing. It J.5 lecauri : of t .:;,s.corl,:. oerati ntis t]L w o..'ul1d inot 

rMCOI'mn/o0 d aii aL Lemp ted in r:rodu cl(in of [radillt ni l ckwul mi l. ini ti.o:;s coun,

1tries w'lere it is not now cxl en,; ye y used. E;\,n co'.oid.r Jily prtluted cI c.ultit 

milk, although having_, a co,,.pet it ive advaii t ,ge over howlOIie .'ui (dpoducocd mi 1't, 

be a substantially les; eff.ictium oputip i1n Llluau cpra processing. Mtt1 of 

the no.-al)andoned pr2ocCs.s;:s ,tarted .,.ithIcocojnut. 1ilk, anil endtd in a nale of 

1produck; streams an too-higlh product costs.
 

It is our rucommcndat ion, therefore, that any furtler process re

search for the recovery of proLuins from coconuts be guided by the following 

criteria, in the order named: 

1. Economic feas;ibi.ity: Probably tLhe mosI important. factor 

is an adequate recovery of the oil. One cannot overemphasize this point. For 

every pound of protein recovered, there will have been seven pounds of coconut 

oil in the process. Economically, the ail totally dominates. Any process 

that ignores this could be pre-doomed to failure. Other factors to be con

sidered under this criterion are proper sizing and location of plants. 

2. Profitable disposability of all of the product streams:
 

This has been a major pitfall of most of the processes that have been abandoned
 

http:g;okvcii.Ui
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ani that at. pi :t(Mt[ y utnd] itVc t L i ('!t Wit .1 I iiiiy }1W.\'e C(_it T icdIh.i CotLn 

thir iA tun!I i, upu i pp.' o c uL M er'an, I ivy ho ve c i': d four oi f ivv 

o t h c'l nt.Ir' , .f o rJ w.'hi c h W' C. :n,: ., , d lh a v o. It , h; v ', l ,,. O'H O'\ e(l o d., , J dlen l jy , 

proite.ini, I 1b.) :,,d ':bt ' A I t: oLil and itc n] lv,:;. narL hii furh i. 

Ji1('''I~~i:I lii1 callj! het M tqx'11 1ii(hei 10".i'fI i n. 'j le .fibher ao Wrx'Lcj: 

I ;it)(. jl I'- ch 1 Io ui' oav"i I by prodoc : for wi a IOrva wuld h1'vc foud. 

itndi,,' . I f Ihe. 111,.]y ] t 1 c t .'tt1:n, i .. I:tlkedi, tiLYC Plt Y to he W oe 

p :c :;e 1h sha iould hoK i p rn icrud vsa twa fi picsIti foo~d pirc I .' n : froit 

ccinu . 'Pittt 1Wiclt' d ,u h or1 ad c' i Lagp or thit n rptrooach in tl pl ants a] 

rc tly (>.':.isi i 'ich .it (,P .1Ii Ian ' c'uld he cP j id o'ut, Thte wjor ci is

gti wc I 'e ]tiLid ,ti.Ni i] :nof prio

, 

adil v , at) he pl fON app) ir-tio Lhe pr)ot cin 

Wisc Th. s.',,td w.,ould Lo cocoout inwa by tradit ionn]Ile processa by iylpar 

solve t t.>(rdct lit:(,cdurc :, and thetn loo. foi food aplil.-t.cationts for coconuL 

flour, co'icurint pr te,in co c,nt rat,,, and cocotntit iloL in is t.o]a ,nide from 

thIat twaI th Li procc,,a, .uou1d b. a i,.,dificat ion of the centrifuga1 syst1em'rn -d 

used by the Tropical Products Ins-lilute If succes;ful, this process would 

have a numbc'r of advantages that make iU g'retc' " Lchn.cal challenge worth 

under t ing. 

All three of the above processes have the capacity to meet the first 

two cr itria. In our judgeuent, all three are also potentially feasible from 

a technological point of view. 

4. Market potential, of thc' product streans: Altlhough Lhi.s 

should be inherent in the second criterion, it i; suffici.ently iportant to 
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estaibli A an nli Ci 1 Il E a c t pLpro ,di dP)w'lM' iI 

by alny pro:we ; ulnier ii .v I i, t :.i,,ld thoiiu '.Y, y cv. . 1 ,I 

as illupc 1t ('1n. iI ho' pLi 

i. 1,. n.,, , i I s 

hi l;o.s;: and busL PlU l. ' ti::V. It i. 111 , LMU tNi0'1 ,,~pl. 1 Il, 10o A,. 

lnn. ilit iov iieiii d rc'w.'it i Ntyvm Iwo

tui E. ]w;1 Ith , it l L nI to iel ermi n' tliost ui'v for w.hii ch "'o 

w.tlh co.nut prou,t'u li, ' thin,: 

u.',tldc I i, 

nut proteaii products :iqu'ely i: I v b:arc un u tI . 'Jc n: ' l1o,d i"i> : 'othii thri, 

m cconli2 to liiCef. Lh in-o*c,oconiitio and thir reurni~ thle innd 

_5. Ntrt orool vllu .: It q bluint rai t in l alo,i K, ", ii 

I o iit!LI:"iriinlresearch gr'pti ve n',1V(' x'nluit Ith(e Lopj prior it)'. 'liis n lt' l to 

nult 1w 

have not able inc the Lhe i',', tt lp,'<. ' h; i V IlilM 

the expeiidlUrc Of larl,& sny: of lu~nrcli effort. ui inn foiilv Ai cl 

Pol'n t t c lletnge of. w 

i3t is ren. onabli C to s arl with lethp tyis' ilit. c" 'iiitlit plin;c iii ian. I'e .ll 

t ,ol pr ninl L i'li o,: tin ' t (Ic,"ilceioil; t:raLed to be no triLi , nndn I [ I 

sufficiently sophi.sticatedLtlira they know faily wllt,]1 wham:t not to li,to avoid 

destroying a pro telin's jinhOeent nutLr iiJnal/i Value!. We lie eve that1 iin tihe 

outiu d above , most, of Li ie erti Ihnu Lio-iiiii. tio!ii y wou'ildl Ibeprocesseas Jliii nti 

reLa inctl except sti.- di.s propon'. oL i on atmnlilt) ciidit mighitfor e ) I i i occt'u 

tie i ioduring the isolationllprocetures (simi to Lhat wlhiclh occurs (tlring 

lation of soy protcin). We do however believe thaL nutr3:11lonl valtte shuitild 

be a final criteri on when food produc t protoLypes have been titvuloped. 

General Commenits 

There are soie connents Pot direc tly related to tlhe spec ific' ob

jectives of this survey thia t we tLiiink worLh recording. We fotind a number of 

competent people doing research on cocontsit . ''o a large degree,t lieir research 
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tolr lcg;1 in. v- Y] defi UK:(aI (AN 


I, ilc.hl, of Imll ti )O i t ut. pr" Titic's; 

Pod~
2. Lack. of cl~u p':i vc Aeirct Jo";
 

3. Ve,'y M" ;I .onid i JthvIA(ltl,;i L'T 

/i, No api1: r(i I liti. I. [.() o] . .:. :1 ciu ,l oniia producl idea. 

1, Il i,. iinpl :.:',.J, itli I cA C Ilio Ihp coconiut indus;t ry ifsso
 

l I i'pend' l iiupila i it. fr i'lwAltl I oil. ' I(Tf' o1C', the internal
 

itn'f i j'ii l v .i':. \;'e
vcci ,o: dii'i.v i n (f gl I, o o,. ::. oJ t he c =un up v i.t d 

diejicid ini \'o y p1 ih' iii'uron coclltoil 1 . A, ut' p;,c Lhcruforv [lit a U tenti101 

.ii ' I i t Insloiild I,,. d1Y~ctv I '.d i :i nl.uture I'l;rkut potlun;I.a I of cocon'0 oil. 


tlis lin nti, histori cal Inudl- comld b' mnii. i iinsJ. Scie iiic deVL'lophmont 5
 

of I it' pil; ( 0,1(0 ' Could v L a'2('a ISiOI' lifuniuac on [lie futur nrc "Y.otr; for 

C(i('oiiit oil. V.tl.ti Lii ll( l peopl W',.'hoM Cdl about tlieIt St "co ory at arc' C OllC 

(vcoiq iui.' ' Jf lil ('olclfihi{ producing; c'nuntic's l i a pl:nn'ed
c soldtil (ake carefully 

surVvy t dwi'ei ii(' wiit Lh' narikt[ for 'O('Oilllt- 03. is going o be tsen years 

or twelty y.ar, fr',m Io..' 

SoMic th I oul d a]so be givenio an forlouht. opt i mun agricultural mix 

the cocoi1u1t prodlucing counties. 'or e.'Y::il!piC', wl ewethav read reports in

d .ct icing a sulb;tatl i amit intercruppi ng in the Philippines, thisu cerLtanlyniount- of 

was; not: couif.iriut'd by our )ersonal observaLilons. However, our oblservaLions were 

not an inveslt iga tion and could have been totally nonrepresentative. Evidently, 

at l:ast one progressivi planntion near )avao has decided tAt. coconuts do 

Be bestI of their youngnot reprueut t usc' land. We saw bearing coconut trees 

be in g bull idozcd out of thu way Lo make room for banana plan tations. Dole and 

)el Montc liav' both established pineapple plantations in the Philippines. This 
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Wi11 cco:L.hinly .DTpJ:ov. tlLe (:.;i'i L-iip ,r IuxQ v'e, I i.. 1, :iblie M !iiIt 

are oLher crop; thi:at l il. KC r c u:: il aJ pe itand th, '.,oum .Iru. It 

Seems M c OC(ilI j)T ucluo:L , Cprtoild ;iI]( \,'c.l t to ha\r a cI :. ( yfulE the.t 'ILI 

made of thi; possib..I iy. 


