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THIRD MEETING ON FORTIFICATION OF MANDIOCA PRODUCTS 

Rio de Janeiro, March 13 through 16, 1972 

Condensed brief of sessions 

Monday, March 13: U20642 
The session was opened by Dr. Walter B. Mors,Di 

rector of the Division of Research in Agricultural Technol

ogy and Coordinator of the meeting. After e:x:tending his greejf 

ings to all present, he invited to speak Dr. Alfredo Norber 

to Bica, Secretary for Public Health of the Ministry of 

Health and Chairman of the National Food Commission. Dr. Bi 

ca reaffirmed the support of the Ministry he represents to 

the programs of fortification of staple foods. He referzted 

to the results produced by the Second Meeting, in July,1971, 

recalling its recommendations. He also mentioned the agre£ 

ment between AID/Brazil and the Ministry of Health ll1hich has 

secured the continuity of the program. 

At the end of his speach Dr. Bica added: "This 

time, the meeting will be held under special circunstances, 

due to the pleasant and honorable presence of e~perts from 

othe~ continents who, by invitation of the Agency of Inter~ 

national Development, came to make our acquaintance,to learn 

what in particular has been accomplished by Brazilian re
searchers, and in turn offeP 't,heir expeztience in this field 

> '..>.. 

of activity. In· the name of Hi~ Exaellency the Minister of 

Health, I have the pleasure to e~tend our welcome to the sci 

en tis ts of countries our friends "·and to lllish them a pleasant 

sojourn in our country" 

Next to speak was Dr. faartin Forman, Director of 

the Office of Nutrition of the Department of Technical Assi~ 

tance, AID/Washington, who talked about subjects and interna 

tional programs of food fortification. Then, again, Dr. Wal 

ter Mars explained the _agenda of the Third Meeting on Forti-

fication of Mandioca Products. 
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AGENDA OF THE THIRD MEETING ON FORTIFICATION OF 

MANDIOCA· PRODUCTS 

The five basic.subjects were: 

1.,Technological proble~s related to maftdioda 

·. 2. Toxicity of mandioca and its products 

3. Nutritional en~ichment of mandioca p~oducts 

4. New products derived from mandioca 

~. Economic problemB~ 

2 

The following papers,, which had been enr.olled f,n ad

vance, 'for.med the ·basic. program pf the ·meeting: 

1. Tedhnological,problems related to mandioca. 

Edgard. Norrnanha,, · Instituto. Agronomico· 'de Campinas., Sao Pau

lo: ·"Some aspects: of 'farinha de mandioda manufacture in Br.a 

zi Z. " 

2. Toxicity of mandioca arid its products. 

Jerom~ Maner, Centro Internacional de Agricultura Tropical, 

Cali, Colombia: , ."The value of Nitrogen fracti.on in: aassava 

and_ the effects of HCN in metabolic functions." 

3. Nutrition~l enrichment of mandioca products. -

Lud~ig Kummer, Tipity - In~~strias Mandioca Ltda.: "Prere

quisites for the.sucess of the fortification.project." 

Antonio de.Albuquerque Figueiredo, Cent:ro de.Tecnologia A

gr{coZa e Alimentar, Ministerio da Ag·ricultura, ·Rio de Ja

neiro: "Fortification of. farinha de mandio«;:a with soy pro

tein isolate." 

Rober.to -.Kohlman, SAN BRA, Bao Paulo: "Acceptability of man

dio.ca flour enriched with Soy. Protein Isolate in the ins ti 

tution~l feeding." 

Tobi"as Jose Bax-reto de Menezes, .Instituto de Tecnologia de 

Alimentos,, Campinas, s. P;: "Cultivation of Food y_easts . on. 

·a substrate of mandioca.'" 

Jacy Silva Nascimento,, I1istituto_ de -Nutrigao da Un-tv;;r:::-:.>:kr. 

de Federal de. Pernambuco·~ ·Recife:· "Nutritional .value of the 

mixtures feijao maca9ar + farinha de mandioqaand feijao 
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·m"i..!Zat·tnho + far~nha de mandioca, supplemented with diffexient 

levels of methionin~. n 

J.E.Dutxia de Oliveira, FacuZdade de Medicina de Ribeirao Pre 

to, SP.: 11NutritionaZ value offarinha de mandioca with ad -

mixtures" and "Farinha de ~andioca as a car~iexi fi~ nutxiients 

in local diets.n 

4. New products derived from mandioca. 

No communications registered. · 
\ 

5. Economic problems. 

Miguel Tavares, Rio de Janeiro: "Study on economia feasibiZ'f. 

.ty of fortification of mandioca flour." 

·Roberto KohZmann, SANBRA, S. Paulo: "Some conaidexiations on 

the economic and aom~erciaZ feasibility of enriched foods." 

The procedures were reopened at 1:30 p.m. A~ chairman 
served D~. Oswaldo Lopes da Costa~ Director of the National De-

partment of Sanitary Organization and Vice-chairman ~f the Na

tional Food Commission of the Ministry of Health~ 

The participants having introduced themselves, Dxi.Os

waZdo Cdsta explained the posiiion of th~ Ministry· of Heal~~ 

with regard to the consumption of farinha de mandioca by the di[ 

ferent population groups in Brazil, speaking about the possibil 

ities of its qualitative and quantitative en~iahment~ 

The opening words of the working sessions were pxicmoun 

oe.d b·p Dr. Barry Nestel, Assoc late Director of the Ca;·1.adian Ce?::_ 

ter for Inter-national Research and Development. In his intro -

duction, entitled "Global Research on Cassava," he explained the 

interest of his organization in supporting work on this subjeat. 

Approximately $3,000,000 are involved in a five-yeaP pxiogxiamfor 

supporting cassava. The center of this progxiam is based at CIAT 

(International Center for Txiopiaal Agriaulture) in Cali, Colom-. 

bia, but it has linkages to both Canadian Institutions and to 

r~search center in developing countries not only in Latin Ameri 

aa but also.in Asia and Africa. 

The establishment of outreach linkages to aassava pr£ 

.,:.. J.,1;a in othel'' parts of the world is an important point in this 

program. The first such Zink is a bridge between CIAT and . . the 

Agronomic Institute at Campinas, to study various approaches 

to heat and chemical treatment of cassava cuttings to free them ·. I .•,, 
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from the mosaic'virus. Discussions are underway to Zink this 

work with v·i;us ·s tudieS in Afr·ica and Asia. 

Concerning the .nutritive value of cassava, Dr. Nes

te Z pointed out that only 40-50% of the n~trogen i~ the root 

appears to be in the form of protein nitrogen~ FinaZZ~; he ~! 

ferred to the work underway to breed new varieties ~f cassava~" 

The chairman thanked Dr Nestel and caZZed upon Dr. 

C.H. Obihara, representative-of Nigeria, who explained that in 

his country the d~nger of poisoni~g is relatively Zow, due to 
the kind oj p~ocessing to which the cassava is subjected. 

Dr~ Nestel mentioned the work published by the Nig~ 

ria Medical School, Wh~re ca~es of chronic poisoning are men- · 

tioned. 

Also Dr. Amara Bhumiratana, representative· of I~don£ 

s-ia:; ·made some remarks about toxicity. Dr. Walter 'Mars eaZZed 

attention to the fact that this subject belonged to a different 

session of the meeting. 

Next, Di? .. Edgard Nor•manha of the Instituto .4gronomwo 

de Campinas was invited .to speak. about risome aspects of farinha 

de mandioaa manufactw"e in Brazi Z. w He showed differen·t ·angles 

of mandioaa technoZogy,,particuZarZU in the A~azon regi6n. 

Dr. M~rio Guimar5es of the S~hooZ of Chemistry of Be 

Zem, Para, rriade some cZarifying·remarks on the manufacture of 

the so-caZ Zed nfarinha do Pa.r5.. l'i He exp Zained that this pro

duct has its origin in the agri~uZturaZ z6ne of the Bragan9a 

railroad. :Et is a mixed flour, which results from a blend of 

;
1massa 1•aZadau (the unfermented grated mass used to produce tre 

1'farinha secar1
) .with a fermented mass (the initial· stage' for 

obtaining "farinha d '(i.gua 11
). The two ingredients ente1? in .di[_ 

ferent proportions, the. '1massa raZadci" predominating. The fe"£_ 

mented mass contributes with 15 to 25~. The result is a good 

quality farinha.; which predominates on the Belem Market. There. 

were stiZZ other commentaries about difficulties and differen

ces in farinha processing. 

Dr. Leon Pahka, Director of the Institute fer Nutria tionaZ ReBea.rch of Zair.e,, told about a typical dish from his 

aountry in which cassava flour ii mixed with corn fZdur. He aZ 

so explained the preparation. of 71 fou-·fou." This is a flour ma

_ de by drying and pounding the cas_sava roots which have been pm_ 

viousZy macerated. 

After a short interval spoke Dr. Amara Bhumiratana, 
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Director of the ;rnstitute:of Food_ Res~arch'and ·Pzaod~ct p~ve1.op
ment of Thailand, ·c;Ji· ,;Tapi,oa·a ProtJ,ucts_ i.n-·'Tha-l"land." He r-efe'l'
i-~d to· the ezport(ftio1i' -of cassav~ -ahips from· his co~ntl'y, .. espe-

use, made il'om casscl.va~~ncludin,g 8ti>eet8andcolo~ed oonfecti.on 
.•. /· '• •... ·• • : • . • . • .·, .. · . . . ' :.1:_:· '.· .. : .• -

_ (3%'i'es. · ·Asked .. g.bout. the t·e-chni.que. of enri.o'hment throug~ . .. ferme~ 
t·:a1#.on~ ·he commented,.b?ti~fly .on this· subdect·~· ·· · .. · -.· ·' . · .',·: .. · 

After a. few ~~lighten.i.~g· Femarks by <the· chai.Fman~ Dl'. :. 
B~ Lalttey fr~m Gh~n~ tA>as :tA>~'tcome ··to. ·speak ·_about "'I'he ~eoh~ni.aa- · 

. .. " ' · ... ' . . . . . . . 

ti.on of cassava· p~ocess.i,n.g ·tA>'(.th ~peai.al referenoe .to _Qh~n-~~" 
He st:zt~ssed the. necessity. fort machi:ne13 to al-.Lbb1 for~ -~t~ndardi.~g_-· 
ti.on of· the p:zto_duc:ts .and- -for. the centl'al.iza.tion.:of-. t~e initia.t. 
pl'o_aessing in · th_e. Fui-a7. _a.ones-,.· (l practi.ee b1hi.ch. wouZ.d ~vof.d . · :·: . 

. .. . tZ.~nsporti~g- to. th·~ ui-b'an .c.enteits -the approa:imate ty 6pS tA>.atel': 

. ~ timinat~d through t.h~ proces.sing. ll~: sp~ke a tao.: about: ~nl'ich
men_t through' te-~m~nt'!'t~on a-~d by means ·c,f ·additives:_ •.. · ae :procee~ 
ed 'by e:ip 'Li:zining the. pZ.epa~ation ·.of "gari" and the differences. 
between this produat atid· "fou-fou~r'~ ··Gari is a foo_d -very common .. 

' . . . ' : . . ·. . . ·,,. ·- l . 

i.n ft/est Af:ztioa and Ni.(jel'ia.~ . ·It is-_ obtained through. the· fel'men~ · 
tation Of th~ grated.:ca.siJaVa·/l"OOt, fotlob1ed by- a B~mi:_d~ztl'i.ni,~. 
aation ~by means·. of .heat and~ fi.natt1J, drying unti t a :·;·ibur .:re.
.suZts • . The .. f~rment~·t:C~n· tibe~a'l;es m?lch of the h11dr~cya_nic aci.d ... 
and d'et)e .,,·~pS the . chaP.tzCtB%'iBti,c: fta?Jor ·-~f "gario II·,·. . . : .. : 

· ·Nemt, Mr. Josi· _Coelho,, di.rector· of Ind~str.ia G1:ta~fi.no, 
. •/.. ·. . ' ' .. 

tA>as asked 'to empt.ai.'n 'a few: -po·ints·. in· ·the prooessinfl of mandi.oaa. 
·_·He showed that~ in genel'ai, the_ prelimi~a'l'y- pr~ces_sing ~,,- -~d~ne · 

in. the-:l'ur~i .a~eas, and· tater completed by i.ndu~tl'ies. iocated 1-n 
. ; . . . . . 

u~ban districts. 
··: . . ) 

Dr. Man~ei Fiiza~eizaa of PAl'PE~ Minis_ti-y_·oj :11_eaZ.th, com-_ 
mented on the centF~t theme, "NutFition' and .the fozatifi.cation 
of mand'loca p~oduct~." shob1.ing his op'timism wi.th ra..egard to the . ' . ' . . . : . . 

re$u7.'ta. : :In t_hi.8. attf,tude. he ·b1a~ suppoi-:ted: by. Dr. Forman. . . ' 

· Dl'. ·. Wa~ter Mql'~ commented· on the gi-ea~-- d_iv,ersity_ . be
t"1en mandioca .. pzaoducts .·in Brazi t . and· in t'he ifrican countries~ .. 
. ~ . ' ' - . . . ~. : . . . . . .; .:. ; - . . .. . ·_. . . 

He e:x:tended his suppol't of _B·Ome .of the e:x:posed 1J1'ewpoints on l'.U 

l'atfuFbari ·i~dustriaii.aation. a~d .~titessed- the ·u.a~fulness_ of .the~. · 
.. :·e:&change .()f id~a~ l:)~tween Bl'azilta_nti: and repl-es~ntatives_ .. of pt;h 

. ei- countries -':i.~tezaested in .. the : culti~ation or mandioc~~ . 
. . , . The chairm~n. thanked. a ii paJtticipd.nts for th~il' . oo t:~ 

tabozaati.on ·a~d' al~s~d· the. session. - . . 
. · .. ,• .-. 

. - : ;·.:·,:;· .. 

·; 
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Tuesday,, MaPch 14: 

Dr·. WaZ.te:r Mora opened the session and invited,, ~o _P.r!.. 
side,, DP. Helio Col'Peia,, Deputy Di:rectol' of the Ag:riouttuioiii R_e_-

. . . . . ; . --. . . . . 
search Institute of the .CenteP-East. a.t Sete Lagdas,, State of M1.-

nas Ge'l'ai.s,, and ChaiPmcm of the. Nat-£..ona Z Mandiooa Commi'Bsion . . of 

the National Depa!'~ment of Agri<f~Ztu:ra't R~sea!'ch •. . 
FiPst to speak ·rJ~s DP. JePome .Manero of.· CIAT,, Cati,, Co;.;.· 

'tombia~ who disoussed. the· ;,Value ... of .t.he ni:tpo·gen fPacticni in ca!_ 
. ' ' 

sava and the ·effects. of HCN in met_abo Zic functions" 
r.he speaks!' talked about_ pPo_tein · evaZuatio.Yr ?:~ .. some 

:.:-· 

mandioca Vaf'ieties.. He Pefera~ed to.· the Ya!'iety. "Z Zaner-a". which 

possesses app'po:r:imate'Ly 6% C!'Ude pr-otein. He mentioned e:r:P.eZ.i.~ 
ment~ made. rJith the · fee·ding 'o,f pigs,~ Talking about to:&ici.ty ~·O,ie .• 
Mane:r said th~t the poison. can be eZi11rt~ated almost ·oompZe~lj.~~ by 

boi ting fol' 30 minutes. ·· ·. ,, :. .: , ... 

. 'l'he chaizaman thanked the spea_ke:r and Di'. Moi's asked . 
. . . ' . . '~ '. 

rJhethe'l' the· compos{tior( Of. t.he non-p:rotei:n nitPogen fiaaction Of 

mandioca lA1as knolJn. . DP. Mane?' Pep.lied· t.hat this is made Up m~-ti . 
Zy of nit'l'ates ~ Othe'i» 'questio~s lA1e'l'e made •. DP. :Obiha:raa'. asked 

what faatoPs. make up the di~ti.n~ti()n betrJeen 11~'1.Ueet~' and ,;poison .. · 
ous" Va'l'ieties. D'l'. Mane?' said. t1J,at moite than one facto~ is ac-; ' 

tuat.ty involved. These. incZ_7.1;de not only the presence'(;{ BCN;_ b~~ 
aZso froee sugaras,, i4hich a!'e Zia.b Ze to "mask ·the usual chaPacte!'is.
ti.cs •.. Othe!' fg.cto!'s rJe!-e ~Zso mentioned,, such a~ soi·~,,. hWnidity,, 

climate. Refe!'!'ing again .to ,t.he elimination of BCN th!'ough he.a.t;· . ... 
DP. Mane!' said that humidity; i~. aZIJo an impo!'tant fa~.t~l' in thi~ ~ .; .. 

operation. · FePmentation o~· ~un-dPying eliminate .ft-ee · HCN.,, bu.t 

not the paiot .rJhich is pPe.sent. in g~ycqside fo!'m.· DP~: N~stel ad:-. 
. . ... . .. ' . . 

ded that he knelA1 Of cases . of· gPC!.duaZ. .poisoning f!'Om cassava lA1ith 

the appeaPance:of neuPoZogicaZ· distuPbanoes. 

KummeF. spoke-.·ci.bout -the pPe~equisites 1Jhich; in' his vierJ,, aite · es-.· 
sentiat fop· the succes_s of th~ progra111•. · .-He ·az·so discussed pzao -

b Zems .conce,,.r,z.i.ng · t'he techno iogy,, packaging ·and· foPtification . of 
fa'l'i.nha de ,man:dioca • .. Comments a!'e ma.de· by DP~ ·Lal'te~,,' D!'. Mane~,, 

~ . ' . 

Dr. flaZ;ter. Santos,· DP. NoPmr,znha~ and., otheits. Acoo!'ding to _M~-. •'., 
·Coelho,, the ino!'ease in. p'r-ice r~suZting, fPom "foPtification lA1iZ.7,. 
not affect :the a·aze8 of the' pF,oduct. ,. ,; . 

,• • > ~ I ' .. ' t ~- ' 

ChaiPman o°f the. ·afte!',noon ~ession -1A1as· DP. WaZtel' San-. 

tos,, !'ep!'esentative of the ·As~~cia"ao. B!'asi.-teil'a da' Indust!'ia d~ 
At.imentos ·-(BPaai tiari.Assoo,iatip~· pf: the. Food·· IndU:stZ.y~ .ABIAi. . .. 

•'•·': 

·,.;. 

. I 



{/~-----

L 

0 

0 

a 
0 

1 

Fizos.t spe.akeZ. was Dl'. Antonio de Albuquerque FigueiZ.edo, of the. · 

Centl'o de .. Tecno i~gi~ Agrlco la e A limental', 1"hose subj°~ct -.1"a• .. 

"Nutl'itional enl'ich.ment. of_ farainha de mandioca· with isolated a_o.y ·. 

pl'otein." . Te~ts con.ducted in diffel'ent p:t>opol'~ions ·showed. iJ;ioot,: 

pozoati;on to be viabte~ eithei>.directly,; ol'·by means of a "premi-:i:." 
He e:z:plained how ezpeZ.i~ent8 had been made with the scope of ao~ 
Fee.ting the soy prbtein ''s · d~ficiency in methio'nine. Addition of 

thi.s amino-aoid l'esuit.s. i~ di_mini{Jhed acceptab.i lity. by the. con -

sume:r. Biotogical ·tests pel'f~rmed by Dl'. Dutra. de. Oli1uii:ra pz-o

ved _the. necessity of adding methionine~· the absenc'e of which iet£ 
e:rdise~ the bio_togica? value o{ the foratified · fal'inha.. Wo:rk le · · 

being co~tin~ed, to fi,,;,_d a solution fol'thi~ problem. The ahail'-

ma~ thanked Dl'~-Figueil'~do; a~d seve~al q~estio~s wez-e :raised~ 
. . ' . . . . . 

Conce~ning. the incioea.se in_ pi>ic? 7Phich 1"ouZ.d l'esult f:rom thi• 

e~l'ichment,, it was infol';ized that this would be of the 011dezo of 
2s~. The taste and 1inal aspect of the pl'oduct 1"e:re a~so_dis -
cuss~d. M:r- iians Ke~n~ckea of SANBRA, me~tioned ·that .. toasted so11 

ftou:r had a dazokening effect ·on the finished pzooduct. D:rt~ Pahka: 

added that i~.~~me :regions of his country cassava ftou:r is con ... 

sumed mi:i:ed with toasted soy flour o~ col'n flouz-. Also disc~e.,~cl 
was the necessity of go~e~~m~ntal organs to hel~ in the soiutlon 

_.of_ the .. eco~omic difficult'ies bl'ought a.bout by the foiot-~fica-t.ion 
pl.an. 

Dl'. · Il''IPin Hol'nstein, of AID-:Washington, comme~*e.d on 

the zoeZ.atiyely.low levels of methionine which al'e adequat~ fol' 
its biological· ut·l"iizatiori; thel'efol'e, n~w leveZ.8,, even sti.lt. iow 

. .; . . . ... 
, e:r- ones~ shoutd. be tl'ie·d out. 6thel' ·comments and suggestiona 

_we:r-e made,, concel'ning. consel'Vation and palatability tests. With 

zoespect to this .. subject, "Mr.· R()bel'to Kohlmann, -of SANBRA,,. spoke 

. a_bout ;,Ac.cep.ta]?i lity of mandioaa fZ.oul' enriched 1Ui.th soy_ prote.i.n 

. i~olate ~n_ institutional feeding."" Be· sho1Ped the. e:z:pe:r-ience .o..b• 
tained in· th~ "company t:uifetel'ia~ · 1Phel'e fol'tified fa~inha,, eit~n 
containing methionine, was ·veZ.y "'IP ell accepted by al.l. 

D:r-.• Tobias··Jose Bal'l'eto de.· .Menezes; of ITAL, 

was asked to ·ts lk. about ·11cuttivstion. of food yeasts on 

te ·Of mand.f.aoq,. 11 • 1his is·. an attempt to enl'ich fa:rtinha 

Campinas,, 

a· s~bstr~ 

de.mandi.o 
. -

ca by gl'owi'ng yeasts on a cult_ul'e medium ,_made up fundamental ty 
• ' ' 0 0 \ L 

of mandioca .s~a:r-ch,~ a~bo~4in~ t6 l'es~Ql'ches~condu~ted by. ~he . 
. · ,. . - ·, . . . . . -

, ·i!I 
.;.· 

,··. 
'· . 

No:rth-Ame:r-ican.eil:pe.l't~ J~''Stra'ssel'.. Moz-e :detail·ed studie,, wilt ' '"\ ·~ ... ' ·' 

be n~c~ssary,, in 011del' ·to; b;ttflin· the .~ptimum_,·conditions f~~'- d~: 
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vet;pment:' The ·'substrate :·aria· yeast,,·· after centrifuging,, Ti1ashi.ng 

and d;yl,~g~ "~roduaed yeast in 1'1. 5% yield aalaulated on the ·t.o-:: .... 

tal sugars. ~oz· would be con~id~red'go6d, and. the ideal yeasts 

are thos~ whiah di~eatly hydroliz~ the starah 3 thus dispensin~ 
with the ~~elimi~a~~ hydroly~i~. The ahemiaal composition of 

the product remains to be determined,, as welt as the technique 

of "incorporatin~· it intJo the fa"z,inha. · 

Dr. ·Dutra de Oliveira·,, of the Faculty of Medicine of. 

Ribeir~o.Preto,, commented. ~n thi~ po~sibility of obtaining pro~. 
tein through fermentation on mandioCa; s:tarch. · But he insis.ted 

on ·the nec~s.sity of conducting biological tests for evaluating 

the product. from a nutritional stand-po·'int .. 

Next invit~d to s~eak was Dr. A.C. Mosha of Tanzania~ 

who talked about nProduction 3 : utilization and fortification of 

cassava products in Tanzania.u He referred to the nutritional 

situation in his country,, pointing to the deficiencies of cassf!_ 

va as a food. He also mentioned the use of cassava leaves <:;is :a. 

traditional food in West Africa. 

Dr. Nestel asked ~he~her· there exists any relation .~e. 

tween th~ glycoside aontent of the leaves and that of the. roots, 

and if leaves,,· when used·.·as food, are ·taken· from sweet. or .bitter 

varieties. Dr. Mosha said that no distinction was made in this 

case. He added that in his country a flour is also prepared 

from the leaves,, but this is not customarily mixed with-cassava 

flou'l' proper.· Dr. Nestel commented on the fortification with 

protein concentrate. ·Dr. Lartey~ of Ghana,, referred to the en

richment of cassava products with carrots and other compleme~ts~ 

to which Dr. Mosha added that this was a' practice in his country 

as well. Dr. Mario Guimaraes" of Belem,, Para,, explained the na

t~re of nmani~oba,," a traditional dish in the Amazon region in 

which mandioca leaves are ·used. 

The next speaker on the agenda was Miss Jacy Silva Na~ 

aimento 3 of the Institute of Nutrition of the Federal Uni~eraity 

of Pernambuco,, who exposed the results of biological.tests con

ducted with ·rats 3 with several·diets of proteine from different 

sources and farinha de mandioaa. She showed how an efficient use 

of protein from 'beans can only be achieved by means of adding m~ 

thionine. If this is done; the protein efficiency reaches. the 

level of fish meal. 

upon. 

·'The subject was.discussed and aomment~d 

' _, 
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·The 'chair'!'an. thanked Miss Nascimento and :ca_"l "leq. upon 

Dr-. Dutra. de OZive-(.ra, -who spoke abot!-t sevetiaZ aspects. pf: for- · 

tification~ ·.-He . stres[;ed the importance: of me.thi:onine i.n se.cur 

i~g an efficient .uti'lization Of proteins. His suggestion was i£ 
ivard the sed-r>ah of adequate solutions, . according to different· 

regions. He exp Zained_. his experiments pe:rformed with bea.n.s:; en-· 
riched through cooking li)ith. methionine. With aonce.ntra.ti_ons of .-

0. 2. to 0~3( ~he;e was tittle alteration tn taste; butl~~e.~mezi: 
was objectionable during the cooking. In vi.ew of the presence· of : 

at"l otheP 'essential amino acids in the vegetable protein diets 
. . . . 

whiah are c~stomary in S.PauZo state~ his prin~lpaZ s~ggestion 

was to use farinha de .mandioaa simply as carrier for methionine~ 
Asked, whether he had undertaken any study on ohiZdre.n 's diets-; 

he anstJJei'ed that he had not;, Dr. 'aui~araes mentioned that the .... 
presence of AspergiZZus flavus in farinha de mandioaa stored in 

places of high humidity, had already been verified • 

. The session closed for the day. -

Wednesday, Ma-rah 15: 

First to speak in this session t11as Dr.·cha.i>Zes Slater -

professor of Market Research at the UniVe!'sity of Colorado He. 

talked about his experience with cassava in Zaire. ·o'1 the same 

subj eat spoke Dr.· Pahka, of Zaire, discussing .the cuttivqtion, 
. . . . 

·conservation,_ food habits and traditional enrichment of cassava 

products in his country. He as 'k:ed what the true toxic factors in 

cassava were known to be, and h~w they could be attenuated or e 
"liminated. Dr. Antonio Figueiredo of CTAA aommented ·. on this -

. . . . 

point, discussing the acid and ~nzymatia hydrolysis Of "linam~rin 

and the optimum· conditions for both to occur~ He a"lso co~~ented · 

on the heat factor in relation to eliminating the toxic principle. 

Next, Dr Akinre"le talked about the ~oaio-ec~nomi~ sit~ 

uation of his country, as we"l"l as on technological aspects and 

questions of enrichment. The matte~ was discussed exten~ive"ly, 

mainly conc~rning the ~6ssibi"lities of counteracting the price 

increase which wou"ldbe consequence.of fortification. 

In the afternoon, Dr. Oswaldo Costa was ca"l"led upon to 

preside over the "last session of the meeting. Dr. Sediautama 

made a comparison between the nutritiond"l properties of ria~ &~d 
cassava and explained the habits of consuming t.he- "latter, in his 

country. He also spoke about the.technology ~f sweet d.nd bitter 
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cassa~a, as weti ~s the irans~o~taii~n pr~ble~;. He sho~ed how 
. in •in,d9nesia c'onfe,~tiona~y: :is,''mad~ ;from' a~ssav~-::siarch~·:· and· how 

: ~· '.s~eci~l k./~d ~/ fe~men.tatio~· produ-aes a~· in~rea.se· in ciau:d~' pr£ 

lei~.'·, ·,:fhe _sp~cie·s· of ¥.e.a;t w'hich is invoi'ved has ·~·;t· ·:be.en dete::_ 
. } f" 

mined, however. · 

The _repr.esenta.tive of Thai Zand .. spoke about cassava con 
sumption in. his ~ountry. He ~is~ .expZai~ed ·that in. Thai Zarid Pice, 
enriched ·1!Ji.th. ,~etniofl..irie, has. ·b.e~n i~.troduced.'. . . . 

, .... , D~.' Miguel .Tav~~es 'w~s' 'ii~w inviie'd to spe~k. about the 

e'~oriornic 'viabi iity 0 f proie_in' f;rtificati;n· of farinh:~ de ma~dio 
~~.· B~ s.ta~-t~d o'ut; ·~ith ~n anaZysi's oi off~~· .and d·~·mdn.d: ~n·d of-

-. . - . . .. 

. priqea,. as .well as ~.global apprec-tation ·of .produ~ticm. The. di[_ 

f~rent aZtei>nativ~s. for fortifia~tio·~ :.ri~oiat~d s;y· p~oteiri,' cal ... , . . ' . "\ ··· .. ,·' ..... -· . .. .. .-
cium caseinaie, ff,sh pro,tein concentpate) were ~tudied in . great 
-d~t~i Z, . fro·m the ·edo.ttomia :ptfirit o'f ~iew. He .discuss~d. the p;ob-

.· .. . . . .. . . . . . . : , ' 

Zems re Za_ted with the producti.on,. imp_ortation and ta:x:ing of the 

different products. The area chosen for this study was Greater 

Rio. Even .if there were other Bra2i Zian areas which could serve 

as a basis fo.r a project such as envisaged, Greater Rio _was cho
sen mainly for its _.proxi.mity between .the center of deci~id~ ·.and 

the agen ~s intervening in th.e pro~ess. /!c~ordi,ng to the es ti -

mates., the f~rtified f~r-inha w_i i'z weiflh 'o.~ the. fami Zy budge_t· of 

the cons~mer of the lowest income. Z.~veZ. To. solve this problem, 
. . . . .. . . . .- - - - ' ·-- ·- - :···· -· . 

tw°. alternat.ives ~resent themse Zves: . a) achievinfJ . a .Pr~ce_ redu£_ 

tion through ratio.nalizing the product process; b) fiscal incen 
.·- . - ,•.·- ' ', ., ' - -· :··- - - '; ' : . -

tiVes through the l'·e.ductiO~ Ol' e Ziminq.tion of ta:x:es (industrial 

goods and merchandise circulation). 

Dr. Tavares considered. the first' hypothesis rather unvi 
- . . - ... - ' ~ ' ·-- _. ' - ' - ' - ~ .. 

which .. leaves. then on Zy the fiscal incentives. Summarazing, 
. , -- - -· - . . . . . - ' - .· .• . :_ . -

able, 

the fo Z Zowi,n.g concZU:sions were suggest.ed:. 

a) to proceed, first of all, with the enrichment with Pro 
.. - . - - '' -

teima:x:., wi.thout ,any priice increase for the consumer; 

b) to furnish dealers with samples of the product wh,ich is 
. - - . . -

c) 

d) 

to be launched; 

during the test 

should be sold 

of. the latter; 

per_iod, . ordinary and enriched farinha 
. ' . 

at the~same price, withdut any promotion 

th~ (J_eograph.icaZ area of the. ~~-~.t sha,uZd encompass .p~i~ 

.cipaZZy the sateZ~ite towns .of Rio, ~ifl,ce these are the 

main consumer centers of Greater Rio; 
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e) after launching the fortified product, it will be 
necessary to evaluate the results from a technicaZ
economical viewpoint; 

f) on a national scale, it would be necessary to find 

the best 'IJJay of reaching the consumer of lowes·t i?:!. 
come level: whether through centralization of pro£ 
easing or through cooperatives 'IJJhich would buy the 

product and resell it after enrichment. 

The chairman thanked Dr. Tavares for his contribu~ 

Dr. Manoai · F~r11ai1•a asked about price fluctuatlai 
of farinha de mandioca during the last years. 

Dr. Tavares having raised the possibility of a short 
age of ISP for nation-'IJJide fortification of farinha, Mr. 
Y..eunecke, representing SANBRA, explained that production 

.'IJJould be a consequence of the demand. A considerable in
crease 'IJJouZd be viable according to the necessitie~·of the 
market. Dr._ Tava~es added some details about the high cost 

of the equipment for the production of ISP~ explaining that 
350,000 tons of ISP (Proteimare) per year 'IJJould be necessary 

if fortification 'IJJere to be made compulsory. 

Still other comments followed, including a criti
cism of the choice of the area on 7JJhich the study 'IJJas under 

taken. Dr. Tavares explained that this area had the disti~ 

tion of containing both processing plants and organized co~ 
mercialization, two factors not to be foun{i. in other areas 

of tow _development. 

Mr. Kennecke declared that it would be unnecessary 
to present the-next paper enrolled by SANBRA~ since the sub 

ject of economic viability had already been covered in mas
terly fashion by Dr. Miguel Tavares. 

The chairman thanked and called upon Dr. F~ancisco 

V~Zlela, representative of the Ministry of Finance, i~ order 

to give some comments about possible fiscal incentives to be 
given to manufaturers of enriched products. 

Ne:x;t, Dr. Martin Forman proceeded to give a general 

analysis of the papers presented at the meeting. He sho'IJJed 
himself optimistic with respect to a practical and efficient 

solution. He was confident that, in a short time, the solu

tion to the problem of fortification 'IJJouZd be found through -

a technologically and economically viable product 'IJJhich'IJJould 
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both be acceptabZe in taste and contain a significant in

crease in nutritionaZ vaZue. 

12 

The Zast speaker of the meeting was Dr. ManoeZ 

Ferreira, who thanked aZZ participants for their coZZabo

ration and urged.them to procaed UJith the search for an ad 

equate soZution for each geographicaZ area. 

After, in turn, extending his thanks to aZZ, the 

chairman cZosed the meeting. 

Thusday, March 16: 

A churrasco was offered the participants, at· the 

FederaZ RuraZ University of Rio de Janeiro, in the backyard. 

of the residence of the Rector, Prof. Fausto Aita Gai. The 

guests were weZcomed by Dr. Layette EsteZZita Maranhao,Di

p,ector of the Institute of TeahnoZogy of the University. 

The group visited the factory of farinha de mandioca of the 

mentioned Institute, as weZZ as the experimentaZ pZo~s of 

new mandioca varieties at the IPEACS. Drs. Luiz Edmundo 

RangeZ de Souza Britto, Dinah Menezer.~ AZtanir Gava, Ro

meu Vianni and others voZunteered as guides. 

The excursion finished with a visit to the Indus 

trias "GRANFINO" at Nova Igua~u, State. of Rio de Janeiro, 

where the participants were cordiaZZy received by Mr. Jose 

CoeZho. The foreign deZegates showed themseZves most im

pressed with the advance of the BraziZian technoZogy. 

I 
I 
I 
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PARTICIP/j.NTES DA IIIa REUNIAO SOBRE ENRIQUECIMENTO DE MANDIOCA 

] .. -ALFREDO NORBERPO BICA -- Secretario.de Saude Publica. Minis
terio da Saude. Rio de Janeiro, GB. 

2~ ALTANIR JAYME GAVA - Professo1~ Assistente do Depto~· de Tec
noiogia. Universidade Federal_ Rural do Rio de Janeiro. 
Km 4'l, antiga Rio-Sao Paulo, RJ. 

3.-ADILSON NOBRE - Eng9 Agr6nomo. Centro de Tecnologia Ag~lco
la eAlimentar. Rua Jardim Botanico,1024,R. de_ Janeiro,GB. 

4. ·ANTONIO S. OLIVEIRA JUNIOR - Centro de Tecnologia Agrlaola e 
Alimentar. Rua Jardim Botanico, 1024, Rio de Janeiro; GB. 

5. ~ANTONib A. FIGUEIREDO - Farmaceutico qulmiao~ Centro -d~ Tea 
nologia Agrlcola e Alimentar. Rua Jardim Botanico, 10247 
Rio de Janeiro, GB. 

6, ANTONIO JORGE DE ALMEIDA - Unidade de PlaneJamento, Av~lid~ 
<;;ao e Programas Especiais (PAP PE J Min·is terio da Saude·. 
Praia do Flamengo, 122, Rio de Janeiro, GB. 

'?. BRUNO c. STAINIER - Perito em Nutr·i<;;ao da FAO. Funda<;;ao Ge'
tulio Vargas~ Praia de Botafogo, 190, Rio de Janeiro, GB~ ... 

8. CARLOS ADALBER'.l'O C. DIAS - Eng9 Agr6norizo. Sedretaria de k.Jr~ 
cultura. ·v~partamento de Orienta<;;ao Tecniaa. C.P. 960. -
Sao Paulo. 

9. CARLOS PESSOA - Refina<;;oes de Milho Brasil. C.P. 8151. Sao 
Paulo. 

10. DINAH MOCHEL DE MENEZES - Eng9 Agr6nomo. Inst~tuto de Pes 
quisas _ e Experitnenta<;;ao Agropeauarias do Cen'tro-Sul 
(IPEACS) Km 4'l_; ant1:ga Rio-Sao Paulo. RJ. 

11. EDGARD S. NORMANHA - En_g9 Agronomo. I.,;_stituto Agron6miao, 
C.P. 28 Campinas, Sao Paulo. 

12. ENILDA LINS C. GOUVEIA - Nutricionista. Depto. Naaional de 
Organiza~ao Sanitar>ia (D'NOSa) Rua do Ouvidor 6 3/59 Rio 
de Janeiro, GB. 

13. 

14. 

15. 

16. 

HANS KEUNECKE - Qulmico Industrial. Sociedade Algodoeira Nor> 
deste do .Brasil (SANBRA) Rua Boa Vista 162/119 s~ Pauto~ 

HENRTQUE C. DE MOURA COSTA "'" Engenheiro. Banco BRASCAN. Av. 
Rio Branco 123/?9 Rio d~~Janeiro, GB. 

HELIO CORREA - Eng9- .Agronomo. Instituto de Pesquisas e Expe 
rimenta<;;ao Agropecuarias do Centro Oeste (IPEACO). C.P.-
151, Sete Lagoas. MG.· 

INES IDALINA TRIGO - Nutriaionista. Depto. Nacional ~e Orga~ 
niza<;;ao Sanitaria (DNOSaJ Ministerio da Saude. Rua do ou
vidor 63/69 Rio de Janeiro, GB. 
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1?. JACY SILVA NASCIMENTO - Nutriaionista. Instituto de Nutri~ao 
da ~niversidade Federal de Pernambuao (INUFPe) Cidade Uni
ver~itaria. Recife, PE. 

18. JAIME BOING - Diretoria Estadual do Ministerio da Agriaultura 
(DEMA). Alameda Sao Boaventura 770. Niteroi, RJ. 

19. JOANITO CAMPOS JUNIOR - Eng9 Agronomo. Instituto de Deaenvol
vimento Industrial de Minas Gerais (INDI)~ Rua Sao Paulo 
409/119 Belo Hori2onte, MG. 

20. Jost CAMOES ORLANDO - Diretor do Centro de Teanologia Agr{ao~ 
la e Alimentar. Rua Jardim Botaniao 1024, Rio de Janeiro, 
GB. 

21. JOSE NOGUEIRA COELHO - Diretor Industrial. Industrias Granfi
no. R~a Topa2io 259. Nova Igua~u,~RJ. 

22. JOSE E. DUTRA DE OLIVEIRA - Professor Universitario. Fac-uJda
de de Medicina de Ribeirao Preto. 14.100 Ribeirao Preto,SP 

23. Jost LUIZ BARRETO - Diretor, Laticlaios Moeoea S/A. Rua Pru
dente de Morais, 293. Mocoea, SP. 

24. LAYETTE ESTELITA MARANHAO - Diretor do Instituto de Tecmolo
gia. Universidade Federal Rural do Rio de Janeiro. Km 4?. 
antiga Rio-Sao Paulo. RJ. 

25. LUDWIG KUMMER - Proprietario da Fabriaa 1rTipity." C.P. 916, 
Petropolis_, RJ. 

26. 

27. 

28. 

LEOPOLDO RODES - Gerente de Pesquisas Teanieas. Kibon S.A.,In 
dustrias Alimentlcias, Rua Sta. Araadio 346. -

LUIZ EDMUNDO R. SOUZA BRITTO - Eng9 Agronomo. Instituto dePes 
quisas e Experimenta~ao Agropeauarias do Centro Sul. 
(IPEACS). Km 4?, antiga Rio-Sao Paulo, RJ . 

MA.RIA DE FIGUEIREDO VELEZ ·· Nutrieionista. Depto • .Naaional de 
Organi2a~ao Sanitaria (DNOSa). Rua Ouvidor, 63/59 Rio de 
Janeiro, GB. 

29. MARIA DO CARMO C. VELOSO SANTOS - Nutricionista. Depto. Naeio 
naZ de Organiza9ao Sanitaria (DNOSa) Rua Ouvidor 63/59 Rio 
de Janeiro, GB. 

30. MARIA JOSE PAES LEME - Auxiliar de Pesquisa. Centro de Teano
logia Agrlcola e Alimentar (CTAA). Rua Jardim Botanico, 
1024, Rio de Janeiro, GB. 

31. MARIA NOBRE PORTO - Nutricionista. DEM. Ministerio de Eduaa-
9ao e Cultura. SQS, 108 - Bloao C. apto. 506, Brasllia. 

32. MARION FRAZAO - Coordenadora do Programa de Nutri~ao. USAID/ 
GB. Rua Melvin Jones 5/239 Centro, GB. 

33.· MARIO A. do NASCIMENTO - Qui.mica. International Flavors & 
Fragrances (IFF). Av. Brasil, 22351_, GB. 

34. MARIO C. de FREITAS GUIMARAES - Qulmiao. Instituto de Pesqui 
sas e Experimenta9ao Agropeauarias do Nordeste (IPEAN) -
Rua ManueZ Barata 1157. Belem PA. 
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35. MANOEL JOSE FERREIRA - Superintendente dci ·uriidaded~~··Pimieja
mento, Avaliar;ao, Pesquiaa e. Programa~:Es~dciais (PAPPE) • 

. Mf,ni[Jterio· de Saude~ Praia do Flamengo, 122, 29 GB. 

36. MANOEL, MACiEL DO. REGO - Eng9 Agronomo·; Centro: de'; p'~6'~-~l·~~ia 
A.gr{cola e · Alimentar-. R·f.:.;j._ Jardim Botanico; 1.024_. Rio de Ja 
neiro, GB. " 

37. MAURICIO SOUZA ASSIS - Eaono~i8ta .. Barioo do Br>a'si'i S/A C~rtei 
. ra de Comercio Exteridr (CA6EX). Av. Rio Brando, 65, Rio -
·.de Ja_neiro, GB. · 

38. MIGUEL. TAVARES - Economista. Banco do Brasil S/A Carteira ··de 
Com~rcio Exterior (CAXEC). Av. Rio Branco, 65, Rio de Ja
neiro, GB. 

39. OLINDA PANNO DE SOUZA - Nutricionista~ Departamento Nacio~aZ 
de Organizaqao Sanitaria (DNOSa). Rua do .Ouvidor, 63/69 
Rio de Janeiro, GB~ 

40. OSCARINA FERRAO SANTIAGO - Nutricionista. Departamento Nacio
nal de Organizar;ao Sanitaria (DNOSa). Rua do Ouvidor 63/B_P 
Rio de Janeiro, GB. 

41. OSWALDO LOPES DA COSTA Vice Presidente da Comissao Nacional 
de Alimentar;ao (CNAJ. Rua do Ouvidor 63/69 Rio de .J.aneiro, 
GB. 

42. OSWALDO BALLAR11'1 - Coordenador do Set or de A limentos Protei 
cos. Associar;5o Brasileira das Industrias d~ Aliment~~;o 
(ABIAJ. Praqa D. Jose Gaspar 134/89 cj. 81; Sao Paulo. 

43. RENE LUIZ G. MATTOS - Companhia de Desenvolvimento Economico 
do E~tado do Rio de Janeiro (CODERJ} Rua S5o Clemente 15/ 
17, Niteroi_, RJ. 

44. RICHARD MARVIN LOK.WOOD - Tecnico em Assuntos Materna-Infant-ls 
USAID. Recife~ PE. 

45. ROBERTO F. KOHLMANN - Gerente-Procurador. Assessoria da Presi 
dencia. (SANBRA). Rua Boa Vista 162, Sao Paulo. 

46. ROMEU VIANNI - Professor de Tecnologia de Alimentos. Universi 
dade Federal Rural do Rio de Janeiro .. Km 47, antiga Rio-S-: 
Paulo, RJ. 

47. SEIVA CHERDMAN GASCON - Centro de Tecnologia Agr{cola e Ali. 
mentar. Rua Jardim Botanico, 1024, Rio de Janeiro, GB. 

48. TEONILA ROCHA SILVA - Centro de Tecnologia Agricola e .Alimen-. 
tar. Rua Jardim Botanico~ 1024, Rio de Janeiro, GB. · 

49. THEREZINHA DINIZ DOS SANTOS - Nutricionista. Departamento Na
cionai de Organizag5o Sanitaria. Minist~rio de Saude. Rua 
do Ouvidor 63/69 Rio de Janeiro, GB. 

50. TOBIAS JOSE BARRETO DE MENEZES - Eng9 Agronomo. Instituto de 
Tecnologia de Alimentos (ITAD) Campinas C.P. 1393 S. Paulo·~ 

51. WALTER JOAQUIM DOS SANTOS - Vice Presidente da Sociedade Brasi 
leira de Nut~ir;56. Rua GaZ. Esp{rito Santo Cardoso 380 c.2 
Rio de Janeiro, GB. 
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52. WALTER B. MORS -:- Diretor do DepartamentO de Pesqui~as 'e'm Te'a.
nologia Agrlcola (DPTA) Rua Jardirri Botaniao, Z024, Rio de 
Janeiro, GB. · 

53. WALTER COSTA - Instituto de Pesquivas e Experimentat;ao ~grop£; 
cuarias do Centro-Sul (LPEACS). km. 47,, antiga Rio-Sao Pau 
lo, RJ. 

5.4. 

55. 

56. 

57. 

"' , ,. 

WALTER SILVA - Comissao Nacional de Alimenta~d..o (CNA) Ministe 
rio de Saude. Rua do Ouvidor 6 3/69 Rio de Janeiro GB. 

WILSON FERREIRA LIMA - Quimico. Refinat;ao de Milho Brasil. c. 
Postal 8151, Sao Paulo. 

WOODROW PAN!l'OJA -. Unidade de Planejamento, Avaliar;ao, Pesaui 
sa e Programas Especiais (PAPPE) Ministerio. de· Saude·. 
Praia do Flamengo 122/29 Rio de Janeiro, GB. 

ZEFERINO CONTRUCCI - Diretor Presidente. Banco de DesenvoZvi 
men to do Es.tado do Rio (BANCODERJ). 

PARTICIPANPES ESTRANGEIROS 

l. ACHMAD DJAENI SODIAUTAMA - Regional graduate Applied Nutri -
tion course SEAMED ~ Djakarta. Wismarini, Polonia 84, 
Djakarta~ Indonesia. 

2. ALEXANDER-CLEMENCE MOSHA - Director,Research and Training In 
stitute. Ilonga. Private Bag Kilosa, Tanzania (Ministr~ 
of Agr•icz; Z-/;u .. 1"e) • 

3.. AM,"RA BHUMIRATANA - Direct-:"" Institute of Food Ri;searah &- ·· 
Product Development, Rasetsa~t University. P.O.Box 4-170 
Bangkok, Thailand.· 

4. BARRY NESTEL - Associate Director. International, Development 
Resea?ch Center (IDRC) P.O.Box 8500 Ottawa, Canada. 

5. BENJAMIN LAR'l1 EY - Resear,ch Officer. Food Research Institute· 
P.O.Box M 20, Accra, Ghana. 

6. ·CHARLES C. SLATER - P1'ofessor.~ University of Co Zora.do Schoo Z 
of Business. Boulder Colorado, 80303, USA. 

?. CHIKWO HARRY OBIHARA - DiY'ector, Federal, Dept. of Agricultu::_ 
al Research Moor Plantation, Ibadan, Nigeria. 

·. 8. FRANCIS MICIL4.ZD M/JKUNDA --Deputy Technical Manager. NationaZ 
Milling Corporation. Ministry of Agric4, Food and Coo~er
atives. P.O. Box 9502, Dar Es Salaam; Tanzania,. East Afri'
ca. 

9. GUY B. BAIRD - Research Network Specialist. Office of Agric. 
Technical Assistance Bureau.3 AID. Department ·of State'.1 · · 

flashington, DC, U.S.A. 
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10. HAROLD L. RICE - Nutri t-z:on Advisor. AIR/~lashington, Office 
of Nutrition, Washington, DC, U. s. A. 

. 11. IRWING HORNSTEIN - Science. Research Officer. Office of Nu
trition,, AID/Washington, DC. 20 5 2 3, U, s .. A. 

12 . . ISAAC ADEDAYO AKINRELE - Director of Research. Federal 
Institute of ·Industrial Research, Oshodi P.M.B. 1023, 
Ikeja,, Lagos, Nigeria. 

13. JEROME H. MANER - Coordinator of Swine Programs. CIAT, 
Apartadd Aireo 67, 13, Cati, Colombia~ 
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