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The session was opened by Dr. Walter B. Mors,Di
rector of the Division of Research in Agricuitural Technol-
ogy and Coordinator of the meeting. After extending his greet
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
ea reaffirmed the support of the Ministry he represents to
the programs of fortification of staple foods. He referred
to the results produced by the Second Meeting, in July,1971,
recalling its recommendations. He also mentioned the agree
ment between AID/Brazil and the Ministry of Health which has
secured the continuity of the program.

At the end of his speach Dr. Bica added: '"This
time, the meeting will be Eeld under special circunstances,

<

due to the pleasant and honorable presence of experts from
othen 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 e~
searchers, and in turn offer iﬁeir experience in this field
of activity. In the name of Hgé Excellency the Minister of
Health, I have the pleasure tc extend our welcome to the sct
entists of countries our friendsfand to wish them a pleasant
sojourn in our country'

Next to speak was Dr..Martin Forman, Director of
the Office of Nutrition of the Department of Technical Assig
tance, AID/Washington, who talked abbut subjects and interng
tional programe of food fortification. Then, again, Dr. Wal
ter Mors explained the‘agenda of the Third Meeting on Forti- .

- fieation of Mandioca Products.
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AGENDA OF THE THIRD MEETING ON FORTIFICATION OF

-MANDIOCA- PRODUCTS

The five basic subjects were:

1l

3.

-a substrdate of mandioca."

~Teechnological problems related to mandioca
. “Toxteity of mandioca and its products

~Nutritional,enfiphment of mandioca products

New products derived from mandioca
Economic problemsg.

' The following papers, which: had been enroZZed in ad-

vance, ~formed the basic program of the: meetzng

}Teéhnqlogicalwgpoblems-related to mandioca.

Edgard. Normanha, Instituto. Agronomico de Campinas, Sao.Pau-

‘lo: -"Some -aspects. of farinha de mandioca manufacture in Bra

g1l. "

‘Toxteity bf mandioca -and ite products.

:Jerome. Maner, Centro Internacionaz'de Agricultura Tropical,

Cali, Colombia: .. ."The value of Nitrogen fraction in cassava

‘and the effects of HCN in metabolic funétions."

Nutritional enrichment of mandioca products. -

Lucwig Kummer, Tipity - Iniistrias Mandioca Ltda;;.”Prere—

quisites for the sucess of the fortification project.”

Antonio de Albuquerque Figuéirédb,»Centvade'Técnologia A=

gricola e Alimentar, Ministério da Agricultura, Rio de Ja-

neirO"”Fortzftcatzon of. farznha de mandioca with soy pro-

tein 1solate.”

Roberto-Kohlman, -SANBRA, Sao. Paulo: "Acceptability of maﬁ—_
dioea flour enriched with Soy. Protein Isolate in the insti

tutional feeding.

Tobi&quqsé Barveto de Menezes, Instituto de Tecnologia de
Alimentos, Campinas, S.P.: "Cultivation of Food yeasts . on.
Jacy Silva Naseimento, Inmstituto de -Nutrigao. da Univercida
de Federal de. Permambuco, Recife: "Nutritional walue of the

miztures feijao macagar-+ farinha de mandioca and feijao
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"mulatinho + farinha de mandioca, supplemented with different
levele of methionine.”

J.E.Dutra de Oliveira, Faculdade de Medicina de Ribeirao Pre
to, SP.: "Nutritional value of farinha de mandioca with -ad -
mixitures” and "Farinha de ~andioca as a carrier fc nutrients

in loeal diets.”

4. New products derived from mandioca.

No communications registered. -

5. Economic problems.

Miguel Tavares, Rio de Janeiro: "Study on economic feasibili
.ty of fortification of mandiocq flour.” |

" Roberto Kohimann, SANBRA, S. Paulo: "Some considerations on
the economic and cbmﬂércial feasibility of enriched foods."

The procedures were reopened at 1:30 p.m. As chairman
served Dr. Oswaldo Topes da Costa, Director of the National De~
partment of Sanitary Organization and Vice-chairman of the Na-
tional Food Commission of the Ministry of Health. |

The participanfs having introduced themselves, Dr.0s-
waldo Costa explained the position of the Ministry‘ofvﬁéalth
with regard to the consumption of farinha de mandioca by thedif
ferent population groups in Brazil, speaking about the possibil
ities of its qualitative and quantitative envichment.

The opening words of the working sessions were pronoun
czd by Dr. Barry Nestel, Aesociate Director of the Cai.adian Cen
ter for International Research and Development. In his intro -
duction, entitled "Global Resedrch'on Cassava,” he explained the
interest of his organization in supporting work on this subject.
Approximately £3,000,000 are involved in a five-year program for
supporting ceassava. The center of this program is based at CIAT
(International Center for Tropical Agriculture) in Cali, CoZom;‘&

bia, but it has linkages to both Canadian Tnstitutions and . to

research center in developing countries not only in Latin Ameri

ea but also in Asta. and Africa. ,

The estdbliéhment.of outreach linkages to ecassava pro
gL dls in other parts of the world is an important point in this
progrdm° The first such link 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 -



from the moéaia:virus Discusgions are underway to Zznk ths

work with virus studies in Africa and Asia. '
-Concerning the nutrztzve value of cassava, Dr. Nes-

tel pointed out that only 40-50% of the nztrogen in the root

appears to be in the form of protein nitrogen. Finally, he re -

ferred to the work underway to breed new varieties of cassava,. .

The chairman thanked Dr Nestel and called upon Dr.
C.H. Obihara,;repreéentative<af Nigeria, who explained that in
his country the danger'of'poisoningris relatively low, due to
the kind of processing to which the cassava ¢ subjected.

Dr. Nestel mentzoncd the work published by the Nige

ric Medical Sehool, where cases of. chronzc pozsontng ‘ave men-

tioned.

Also Dr. Amara Bhumiratana, répresentativé'of-Iudong

sic, made some remarks about,taxicity. Dr.'WaZter'MOré ealled

attention to the fact that this subject bezanged'fé adifferent
session of the meeting. ) - o |
Next, Dr., Edgard Normanha of the Instmtuto Agronomum
de Campinas was tnvited to speak about "Some aspects cf farinha
de mandiceca manufacturé in Brazil.” He showed different angles

of mandioca technology,. part{culafly in the Amazon region.

Dr. Mério Guimardaes of the School of Chemistry of Be

lém, Pard, made gome cZarzfytng femarks on the manufacture of
the so-called “farinha do Pord. He explazned that this pro-
duet has its origin in the agrtcuZturaZ zone of the Braganga
railroad. Ft is a mixed flour, which results from a blend of
massa ralada™ (the uufermenfad grated mass used to produce the
"farinha séea’) with a fermented mass (the initial stage. for

obtaining "farinha d'agua”)._ The,two'ingredients enter in dif

 ferent proportions, the ‘masea raladec” predominating. The fer

mented mass contributes with 15 tc 25%. The result is a good
quality farinha, which pre domznctes on the Belém Market. There.
were stzZZ other commentaries about d'ffzcultzeo and differen-
ces in fartnha processtng. A ' ' L

Dr. Leon Pahka, Director of the Institute for Futri-
tional Research of Zaire, toZa about a typzcal dish from his .
country in which cassava onur is mized with corn flour. He aéj

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

de by drying. and pounding the cassava roots which have been pre

viously macerated.

After a short interval spoke Dr. Amara Bhumiratana,
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Dzrector of the Instttute of Food Reaearch ‘and- Product Develop-
mént of ThatZand on "Tapzoca Produota in Thailand." He refer-
red to the ezportatzon of cassava. cths from hzs eountry,. espe-
czally to Germany.s He also menttoned numerous ‘dishes of ZocaZ
uge, made from cassaVa, tncludtng sweeta and: coZored confectton
;crtes. ‘Asked. about the technique. of enrtchment through fermen
'Vtatton, he commented brteny on this aubdect.~ '
' | After a few enZtghtenzng remarks by the chazrman, Dr. .
B. Lartey from Ghana was weléome to - speak about "The meohantza-'
tzan of cassava procesczng with. spectal reference to Ghana L
He stressed the necessity. for machines to allow for 8tandardtzau
tion of the producta and. for: the centraltzatton of the tntttal
procecczng tn the. ruraZ Zones; - a practtce which wouZd avotd

E%tranaporttng to the urban centers ‘the, approxzmately 60% water

eliminated through the procesaing. He: spoke aZso about enrtch-
ment through fermentatton and by means of’addtttves., He proceed
ed by explatnzng the prcparatton of . "gart" and the dszerences

between thzs product and "fou-fou.? Gari is a food very common ..
in Hect Afrtca and therta. It is: obtained through the fermen-',

tatton of the grated. cassava . ‘root, foZZowed by a semt-deztrtni-‘ f
zatton by meang of heat and,’ f%nally, dryzng unttZ a flour P~ ..

h sults. The fermentatton liberates much of the hydrocyanzc actd¢;~

and develope the charactertstzc fZavor of "gart ”}
4 " Nezxt, Mr..Jose Coelho, dtrector of Industrta Granf%no,
“wae asked to ezplazn a few pointe. in the processzng of ‘mandioca.

4fHe showed that, in general ‘the. prelzmtnary procecezng ie :done-

‘hftn the rural. areas, and Zater compZeted by tnduatrtes located in

Aurban dtctrtcts. . o : , :
Dr. Manan Ferretra of PAPPE Mtnzstry of HeaZth, eom=-. -
mented on the centraZ theme,_"ﬁutrttton and the fortification
of mandioca productc," ‘showing his optimigm wtth regard to the
»resulta.- In this attttude he was supported by Dr. Forman..'
B "~ Dr WaZter Mors commented on the great dtverstty be-
A'twen mandzoca productc in Brazil and in the Afrtcan countrtea.
He extended his support ‘of some of the ewposed utewpoints on ru

',"raZ/urban zndustrtaltzatton and stresced the usefulnesc of the .-

*ezchange of tdeas between ‘Brazilians and representattves of oth

'1'er countrtes znterested ‘in. the cuthvatton of mandtoca.

The chatrman thanked aZZ parttctpants for thezr ooZ-
Zaborattan and closed the aesston. '
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Tuesday, Mareh 14:

Dr. Walter Mors opened the seseion and invited, to pre
8ide, Dr. Bélio Corretia, Deputy Director of the Agrteultural Re-
search Institute of the Center-East at Sete Lagaas, State of Mt-

nas Gerais, and Chatrman of the Natzonal Mandioeca Commtaszon:'ef

the National Department of Agrzcultural Research.

- First to speak was Dr. Jerome Maner of CIAT, CaZz, Co-
tombia, who discissed the "Value of the nitrogen fraction in cas
sava and the effects. of HCN in metaboch funetions”

The speaker taZked about protetn evaluation in some'viq

mandioca varieties. He referred to the varzety-”llanera” whzch
posscsses. approxzmately 6% crude protezn. He. mentzoned empert-

ments made. with the feedzng of pigs.. Palking about tozzatty,Dr.i

Maner satd that the po'bson can be eltmtnated almost completely by
bozlzng fbr 30 minutes. _ S

, -The chatrman thanked the speaker and D#. Mors asked
whether the composition of the non—protetn nitrogen fractton of

magndioca was known. ‘Dr, Maner replzed that this is made up matn;'“

ly of nitrates. Other questtone were made. Dr. -Obihara asked

what factors make up the. dzstzngtton between ”sweet" and ”pozson;‘

ous” varieties. Dr. Maner satd that more than one factor i8 ac-
tually involved. These znclude not only the presence of HCN, ‘but
also free sugars, whzch are Zzable to ‘mask the usual characterts—
tics. . Other fgctors vere aZso mentioned, such as 8010, humzdtty,

elimate. Referring agazn to the elimination of BCN through heat;. ..
Dr. Maner said that humzdtty is algo an. tmportant factor in thts L

operation. Fermentatton or sun-drytng eliminate free aCN, but
not the part which is present in gZycostde form. Dr. Nestel ad-,
ded that he knéw of cases. of graduaz poisoning from ‘dassava with
the appearance: of"neurologzcal disturbances. Next, Mr. Ludwzg :

Kummey spoke about the prerequtsttea which, in his vtew, are '38'=,:

sential for: the success of the program... He also discussed pro -

blems concerning the teehnoZogy, packagtng and fbrttf%catzon of .

farznha de mandioca. Comments are made by Dr. Lartey, Dr. Maner,

Dr. Walter. Santoa, Dr. Normanha, and., others., Accordzng to Mr. ..

Coelho, the increase in przce resultzng from forttfzcatzon szZ

not affeet :the sales of the product.»; .
: Ghazrman of the afternoon ses3ion- was Dr. WaZter San-'

tos, representattve of the Assoctagao Brasiieira da Industrza de

Altmentos (Brazilian. Assoczatton of  the. Food- Industry, ABIA). o
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Ftrst speaker was Dr. Antonio de AZbuquerque Figueiredo, of the.
Centro de TecnoZooza Agrtcola e Alimentar, whose subaect ‘wae .
"Nutrttzonal enrichment of. farznha de mandioca with isolated soy’
protezn.ﬂ Tests conducted in dszerent proporttons-showed;incogl
poration to be vzable, ezther dtrethy, ‘or by meane of a "premiz,
He ezplazned how ezpertments had been made with the scope-of_cog

recting the soy protezn”s defbczency in methionine. Addition of -

this amzno-aczd results in diminished acceptability by the con -
sumer. BzoZogzcaZ tests performed by Dr. Dutra de. Oltveira pro-
ved the necesszty of addzng methionine,. the absence of which Jeop

erdtzes the btoZogzcaZ value of the forttfzed farinha. Work <e

n

betng contznued ‘to f%nd a soZutzon for: this problem. The ohair=-""

man thanked. Dr.‘Fzguezredo, and several questions were raised.
Concerntng the zncrease zn przce whieh would resuZt from thtie
enrichment, it was znformed that this would be of the order -of
15%.“ The taste and fznaZ aspect of the product were also dis -
cussed Mr Hans Keunecke, of SANBRA, mentioned that toasted soy
onur had a darkenzng effect on the finished product. Dr, Pahka
added that in some regions of hzs country cassava flour is con-
sumed mzxed wzth toasted soy onur or corn flour. Also discuesed
was the necesszty of governmental organg to help in the solution

:of the economzc dszicultzes brought about by the forttf%oatton .
plan.

Dr Irwzn Hornstezn, of AID -Washington, commented on

'the reZatzveZy low ‘levels of methionine which are adequate Jor
_zts bzologzcal utzZzzatzon, therefore, new levels,even sttZZ low
.er ones, should be tried out. Other ‘ecomments and suggestzons

,tsoZate zn znstztutzonal feedzng." He showed the expertence ob-
'tazned in the company cafeterza, where fortified favinha, even

contatnzng methzonzne, was very well acecepted by all.
] Dr, Tobias José Barreto de Menezes, of ITAL, Camptnas,

.ea by growzng yeasts on a culture medzum made up fundamentaZZy
of mandtoca starch accordzng to researches eonducted by the

North-Amertcan ezpert J.: Strasser.; More . ‘detatiled studzes thZ
be necessary, in order to’ attazn ‘the opttmum ‘econditions for de-

were made, concernzng conservation and palatability tests. 'With;}
"respect to thzs subgect “Mp, Roberto Kohlmann, of SANBRA,. spoke
~about ”Acceptabzlzty of mandzoca flour enriched with soy. protezn

”was asked to. tslk. about "Cultzvstzon of food yeasts on a substra .
_te of mandzoca." This is an attempt to enrich farinha de. mandio
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velopment The ‘sSubstrate’ and yeast, after centrifuging, washing
and dryzng, produced yeast in 17.5% yteld ealculated on the to- ..
taZ sugars. 50% would be considered good, and. the ideal yeasts
aré'fho é which divectly hydrolize the starch, thus dispensing;,¥
wzth the prelzmznary hydrolysis. The chemical composition of.
the product remains to be determined, as well as the technique .
of zncorporatzng it into the farznha.' : o

Dr., Dutra de Oszezra, of the Faculty of Medicine of
Ribeir&o.Preto, commented on this possibility of obtaining pro-
tein throuah‘férmehtation on mandioca starch. But he insisted .
on the necessth of eonducttng ‘bitological tests for evaluating
the product from a nutritional stand-point.

Next invited to speak was Dr. A.C. Mosha of Tanzania,

‘whd talked about "Prcduction, utilization and fortification of

cassava produets in Tanzania." He referred to the nutritional .
situation in his eountry, pointing to the defieiencies of cassa
va as a foed. He also mentioned the use of eassava leaves as .a.
tradztzonal food in West Africa.

‘ Dr. Nestel asked whether there exists any relation be.
tween the glycoside content of the leaves and that of the roots,
and if Zeabes,'when-usedj&s food, are taken from sweet or.bitter
varieties. Dr. Mosha said that no distinction was made in this
ease. He added that in his country a flour is also. prepared
from‘the leaves, but this is not customarily mimed with cassava
flour proper;i 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 complements,
to which Dr. Mosha added that this was a practice in his country

as well. Dr. Mario Guimardcs, of Belem, Para, explained the na-

ture'of‘”manigoba," a traditional dish in the Amazon region 1in

whzch mandioeca leaves are used. _
The next speaker on the agenda was Miss Jacy Stlva Nas
citmento, of the Institute of Nutrition of the Federal Untversity

of Pernambuco, bho'exposed the results cf biological tests con-

dueted'with’rafsj with several diets of proteine from different

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

of protein from beans can only be achieved by means of adding me

‘thionine. If this is done, the protein efficiency reaches . the

Zeﬁél'of'fish’Meal;' ' 'The subject was- discussed and.commented
upon.
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‘The chatrman thanked Mtss Nasczmento and called.upon

Dr. Dutra de Oszetra, who" spoke about several aspects of -for—- "

ttftcatton. He stressed ‘the tmportance of methtontne tn secury
ing an efftctent uttltzatton of protetns. His suggesttonzmastO'

ward the search of adequate solutzons, .aecording to different

regiong. He explatned his expertments performed with beans:en-:

riched through cooktng with methionine. With ooncentratzons of
0.2 to 0.3% there was little alteration in taste; but the smell "’

was obaecttonable>durzng the cookzng. In view of the presencewofi'

all other essential amino acids in the vegetable protein diets

which are customary in S.Paulo’ state, his prznctpaZ suggestion

was to use farinha de mandicea szmply as ecarrier for methzontne.3

Asked, whether he had undertaken any study . on chtZdren s dietsy.
he answered that he had not. Dr. Gutmaraes mentioned that the

presence of Asgergtllus flavus in farinha de mandioca stored in

places of high humtatty, had aZready been vertfted
The sesszon cZosed for the day.

Wednesday, Mareh 15;

"First to speak in this session was:Dr;CharZes_SZater'
professor of Market Researeh at thenUﬁiversityrof CoZorado_ He.
talked about hts'experience with"oassava in Zaire. On the .same
subjeet spoke Dr. Pahka, of Zatre, ‘discussing the cuZttvatton,

-eonservation; food habits and tradttzonal envichment of eassava

products in his country. He asked what the true toxic factors in

cassava were known to be, and how they could be attenuated or ¢ -

liminated. Dr. Antonio Figueiredo of CTAA commented on’this

point, discussing the aeid and enzymatic hydrolysis of'Ztnamarinf"
and the optimum“conditions for both to ceccur. He aZso'cOMmented~* -
on the heat factor in relation to’ eltmtnattng the toxie prtnctpba

Next, Dr Akinrele talked about the socto- eoonomte szt—

uation of hts country, as well as on technologtcal aspects> and
questions of enrichment. The matter was discussed extensively,
mainly concerning the possibilities of counteracting the price
increase which would be consequence'of fortification.

In the afternoon, Dr. Oswaldo Costa was called upon to
preside over the last session of the meeting. Dr. Sediautama

made a comparison between the nutritional properttes of rice and

cassava and explotned the habits of consumtng the latter, in his

country. He also spoke about the technology of sweet and bitter
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p‘cassava, as weZZ as the transportatzon probZems.“ He shoﬁed:how
bptn Indonesza confectzonary zs made from cassavn starch and how
(;a spectal ktnd of fermentatzon produces an zncrease tn crudepuw
“tezn. The speczes of yeast whtch ts tnvoZved has not been deter

mtned however.‘

» The representattve of ThatZand spoke about cassava con

sumptzon zn hzs country A He aZso epoatned that tn ThatZandznc%
.enrzched wtth methtonzne has been tntroduced o ‘

Dr{ Mzguez Tavares was now znvzted to speak about the

.economtc vtathtty of protetn fortzftcatzon of farznha de mandto
>'ca.' He started out wzth an anaZyszs of offer and demand and of
_przces, as weZZ as a gZobaZ appreczatton of productton.' The dzﬁ
:'ferent aZternatzves for fortzfzcatton (tsolated soy protetn, caZ
;ctum casetnate, ftsh protetn concentrate) were studted tn great

'detazZ from the economzc poznt of vtew.‘ He dzscussed the prob-

lems reZated wzth the productzon, zmportatton ‘and taxing of the
different products. ' The area chosen for this study was Greater
Rio. Even <f there.were other Brazilian areas which could serve

as a basis for a proaect such as envzsaged Greater Rio. wag cho-

sen mathy for tts proxzmzty between the center of dectSton and
:the agents znterventng in the process. Accordtng to the estt -
: _mates, the forttfted farznha szZ wezgh on the famzly budget of

the consumer of the Zowest zncome ZeveZ To. soZve thzs probZem,

_;two aZternattves present themselves _ a) achzevzng a przce peduc

tzon through rattonalzzzng the product process; b) fiscaZ incen

,ttves through the reductzon or eszznatzon of taxes (zndustrtal

, goods and merchandtse ctrcuZatton)

Dr. Tavares conszdered the fzrst hypothests rathez’unvt

:abZe, whtch Zeaves then onZy the ftscaZ zncenttves.ASummaraZtng,

the foZZowzng concZuszons were suggested: .

a) to proceed fzrst of aZZ with the enrtchment wzth Pro
~ teimax, wtthout any prtce tncrease for the consumer,
:.b)' to furntsh deaZers wzth sampZes of the product which 18
B ;pto be Zaunched . 4 ‘

'c)'”durtng the test perzod ordtnary and enrzched farinha
;_shouZd be soZd at the same prtce, wzthout any promotton
_ i,of the Zatter, , - L ‘

_d)»_the geographzcaZ area of the test shouZd encompass przn

| ;ctpaZZy the sateZZzte towns of Rzo, since these .are the

main consumer centers of Greater Rto,
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e) after_launching the fortified product, it will be
- necessary to evaluate the vesults from a technical-
economical viewpoint;

f} on a national scale, it would be necessary to find
the best way of reaciing the consumer of lowest in
come level: whether through centralization of proe
essing or through cooperatives which would buy the
product and resell it after enrichment.

_ The chairman thanked Dr. Tqvares for his contribu=-
tion. Dr. Haroel Ferreira asked about price fluectuatian
of farinha de mandioca during the last years.

Dr. Tavares having raised the possibility of a short
age of ISP for nation=~wide fortification of farinha, Mr.
Ycurecke, representing SANBRA, explained that producfioﬁ

would be a consequence of the demand. A considerable in-

crease would be viable according to the necessitieéwof the

_market. Dr. Tavares added some details about the high cost

of the equipment for the production of ISP, explaining that
350,000 tons of ISP (Proteima&) per year would be necessary
if fortification were to be made compulsory. o

Still other comments followed, including a criti-
eitsm of the choice of the area on which the study was under
taken. Dr. Tavares explained that this area had the distine
tion of containing both processing plants and organized com
mereialization, two factors not to be found in other areas
of low development. '

Mr. Kennecke declared that it would be unnecessary

to present the next paper enrolled by SANBRA, since the sub

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

The chairman thanked and called upon Dr. Fegneisco
Villela, representative of the Ministry of Finance, in order
to give some comments about possible fiscal incentives to be
given to manufaturers of enriched products. '

Next, Dr. Martin Forman proceeded to give a general
analysis of the papers presented at the meeting. He showed
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 fbri%fication would be found through
a technologically and economically viable product whichwould
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both be acceptable in taste and contain a significant in-
erease in nutritional value, 4

The last speaker of the meeting was Dr. Manoel
Ferreira,'ﬁho thanked all participants for their eollabo-
ration and urged'them to proceed with the search for an ad
equate(solutibn for each geographical area.

bAfter, in turn, extending his thanks to all, the
chairman closed the méeting.

Thusday, March 16:

A churrasco was offered the participants, at the
Federal Rural University of Rio de Janeiro, in the backyard
of the residence of the Rector, Prof. Fausto Aita Gat. The
guests were welcomed by Dr(’Layette Estellita Maranhao,Di-
reetor of the Institute of Technology of the University.
The group visited the factory of farinha de mandioeca of the
mentioned Institute, as well as the experimental plots of-
new mandioca varieties at the IPEACS. Drs. Luiz Edmundo
Rangel de Souza Britto, Dinah' Menezesn, Altanir Gava, Ro-
meu Vianni and others volunteered as guides. o

The excursion finished with a vieit to the Indis
trias ""GRANFINO" at Nova Iguagu, State of Rio de Janeiro,
where the participants were cordially received by Mr. José
Coelho. The foreign delegates showed themselves most im-
pressed with the advance of the Brazilian technology.
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PARTICIPANTES DA III® REUNIAO SOBRE ENRIQUECIMENTO DE MANDIOCA

1.  ALFREDO NORBERTO BICA - Secretirio de Saide Publica. Minis-
tério da Saude. Rio de Janeiro, GB. =

2. ALTANIR JAYME GAVA - Professor Assistente do Depto. de Tec-
nologia. Universidade Federal Rural do Rio de Janetiro.
Km 47, antiga Rio-Sao Paulo, RJ

3.” ADILSON NOBRE - Eng? Agronomo. Centro de 1ecnologza Agrﬁco-
la edlimentar. Rua Jardzm Botantco 1024,R. de Janeiro,GB.

4. ANTONIO S. OLIVEIRA JUNIOR = Centro de Tecnologia Agrzcola e
Alimentar. Rua Jardim Botanico, 1024 Rio de Janetro, GB.

5, “ANTONIO A. FIGUEIREDO ~ Farmaceutico quimico. Centro'dé Tee
noZogta Agricola e Alimentar. Rua Jardim Botanico, 1024,
Rio de Janeiro, GB.

6, ANT5N10 JORGE DE ALMEIDA - Unidcde de'PZanegameﬁto, Avalia-
g¢ao e Programas Especiatis (PAPPE) Ministério da Saude.
Praia do Flamengo, 122, Rio de Janeiro, GB.

7. BRUNO C. STAINIER - Dertto em Nutrigao da FAO. Fundagao Ge-

tulio Vargas. Praza de Botafoego, 190 Rio de Janeiro, - GB.;m

8. CARLOS ADALBERTO C. DIAS ~ Eng? 4gronomo. Seeretarza de Agrz

cultura. Departamento de Orientagao Téenica. C.P. 960.
Sao Paulo. = :

9. CARLOS PESSOA - Refinagdes de Milho Brasil. C.P. 8151, Sdo
Paulo. :

10, DINAH MOCHEL DE MENEZES - bngO Agronomo, Instituto de Pes -

qutsas .e Experimentagao ﬂgropecuarzas do Centro-Sul
(IPEACS) Km 47; antiga Rio-Sao Paulo. RJ.

11, EDGARD S. NORMANHA - Eng? Agronomo. Instituto Agronomzco,
C.P. 28 Campinas, Sao Paulo.

12,  ENILDA LINS C. GOUVEIA -~ Nutricionista. Depto. Nacional de
Organizagao Sanitaria (DN0Sa) Rua do Ouvidor 63/50 Rio
de Janeiro, GB.

13. HANS KEUNECKE - Quimico Industrial; Sociedade Algodoeira Nor
deste do Brasil (SANBRA) Rua Boa Vista 162/119 S. Paulo.

14. HENRIQUE C. DE MOURA COSTA -~ Engeﬁheiro. Banco BRASCAN. Aﬁs
Rio Branco 123/79 Rio de_Janeiro, GB.

15. HELIO CORRE4 - Eng?. Agronomo Instituto de Pesquisas e Expe
rimentagao Agropecucrzas do Centro Oeste (IPEACO). C.P.
151, Sete Lagoas. MG.

16. INES IDALINA TRIGO - Nutricionista. Depto. Nacional de Orga-
nizagao Sanitaria (DNOSa) Ministéric da Saitide. Rua do Ou-—
vidor 63/69 Rio de Janeiro, GB.
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JACY SILVA NASCIMENTO - Nutricionista. Instituto de Nutrigao
" da Uniqersidade Federal de Pernambuco (INUFPe) (Cidade Uni-
versitaria. Recife, PE.

JAIME BOING ~ Diretoria Estadual do Mznzsterzo da Agrzcultura
(DEMA). Alameda Sao Boaventura 770. Nitéroi, RJ.

JOANITO CAMPOS JUNIOR - Eng? Agronomo. Instituto de~DesenDoZ—
vimento Industrial de Minas Gerais (INDI). Rua Sao Paulo
409/119 Belo Horizonte, MG. '

JOSE CAMOES ORLANDO - Divetor do Centro de Tecnologia Agrico-
la e Aszentar. Rua Jardim Botanico 1024, Rio de Janeiro,
GB.

JOSE NOGUEIRA COELHO - Diretor Industrial. Industrias Granfi-
no. Rua Topazio 259. Nova Iguagu,_ RJ. : .

JOSE E. DUTRA DE OLIVEIRA - Professor Universitérig. Faculda-
de de Medicina de Ribetirao Preto. 14.100 Ribeirao Preto,SP

JOSE LUIZ BARRETO - Dirvetor, Latieieios Moecoeq S/A. Rua Pru-
dente de Morais, 293. Mococa, SP.

LAYETTE ESTELITA MARANHZO - Diretor do Instituto de Tecnolo-
gia. Universidade Federal Rural do Rio de Janeiro. Km 47.
antiga Rio-Sao Paulo. RJ.

LUDWIG KUMMER - Proprietario da Fabrica "Tipity." C. P. 916,
Petropolis, RJ.

LEOPOLDO RODES - Gerente de Pesquisas Téenicas. Kibon S.A.,fﬁ
diustrias Alimenticias, Rua Sto. Areadio 346.

LUIZ EDMUNDO R. SOUZA BRITTO - Eng? Agronomo. Instituto de Pes
quisas e Experzmentagao Agropecuarzas do Centro Sul.
(IPEACS). Km 47, antiga Rio-Sao Paulo, RJ.

MARIA DE FIGUEIREDO VELEZ - Nutricionista. Depto. Nacional de
Organizagao Sanitaria {(DNOSa). Rua Ouvidor, 63/59 Rio de
Janeiro, GB.

MARIA DO CARMO C. VELOSO SANTOS - Nutricionista. Depto. Nacio
nal de Organizagao Sanitaria (DNOSa) Rua Ouvidor 63/59 Rio
de Janeiro, GB.

MARIA JOSE PAES LEME -~ Auxiliar de Pesquisa. Centro de Tecno-
logia Agricola e Alimentar (CTAA). Rua Jardim Botanico,
1024, Ri0 de Janeiro, GB.

MARIA NOBRE PORTO - Nuiricionista. DEM. Ministério de Educa-

gao e Cultura. 8¢S, 108 - Bloco C. apto. 506, Brasilia.

\

MARION FRAZAO - Coordenadora do Programa de Nutrigao. USAID/
GB. Rua Melvin Jones §/239 C(entro, GB.

MIRIO A. do NASCIMENTO - Quimico. International Flgvors &
Fragrances (IFF). Av. Brasil, 22351, GB.

MAZRIO C. de FREITAS GUIMARAES - Qutmtco. Instituto de Pesqug
sas e Experimentagao Agropecuarzas do Nordeste (IPEAN)
Rua Manuel Barata 1157. Belém PA.
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MANOEL JOSE FERREIRA - Superzntendente da Unzdade de PZaneJa-
mento, Avaliagao, Pesquisa e Programdas ‘Especiais (PAPPE).
Mznzsterzo de Saude. Praia do Flamengo, 122, 29 GB.

MANOEL MACIEL D0 REGO - Eng9 . Agronomo.-Centro de Teenologza
agrzcola e Alimentar. Rii Jardim Botanico, 1024. Rio de Jg
nezro, GB. ‘. :

MAURICIO SOUZA ASSIS - Economzsta Baweo do Brasil S/A Cartez
ra de Coméreio Exterzor (CACEY) Av. Rio0 Branco, 65, Rio
de Janeiro, GB. SV

MIGUEL}TAVARES ~ Economista. Banco do Brasil S/A Carteira de
Comercio Exterior (CAXEC). Av. Rio Branco, 65, Rio de dJa-
neiro, GB. : S

OLINDA PANNO DE SOUZA - Nutricionista. Departamento Nacional
de Organizagao Sanitdria (DNO Sa). Rua do Ouvidor, 63/69 .
Rio de Janezro, GB. S SR

OSCARINA FERRAO SANTIAGO - Nutrzczonzsta. Departamento Naczo-
nal de Organizagao Sanitaria (DNOSa). Rua do Ouvidor 63/69
Rio de Janeiro, GB. . S

OSWALDO LOPES DA COSTA -~ Vice Presidente da Comissao Nacional
de Alimentagao (CNA). Rua do Ouvidor 63/69 Rio de Janeiro,
GB. T : S

OSWALDO BALLARIN - Coordenador do Setor de Alimentos Protei = -
cos. Associagao Brasileira das Industrzas de Alzmentagao
(ABIA). Praga D. José Gaspar 134/89 ej. 81, Sao Paulo.

RENE LUIZ G. MATTOS - Companhia de Desenvolvimento Econdmico
do Estado do Rio de Janeiro (CO)ERJ) Rua Sao Clemente 15/
17, Nzteroz, RJ .

RICHARD MARVIN LOKWOOD - Téenico em Assuntos'Materno-Infantfs
USAID. Recife, PE.

ROBERTO F. KOHLMANN - Gerente-Procurador. Assessoria da Presz f”
dencia.(SANBRAJ,Rua Boa Vista 162, Sao Paulo. .

ROMEU VIANNI - Professor de Tecnologta de Alimentos. Universi .

dade Federal Rural do Rio de Janeiro. Km 47, antzga Rzo—S.
PauZo, RJ. : oo

SEIVA CHERDMAN CASCON - C@ntro de Tecnologza Agricola e Al -
mentar. Rua Jardim Bctanzco, 1024, Rio de Janeiro, GB. .

TEONILA ROCHA SILVA - C@ntro de Teenologia Agrzcola e Alimen- ., ,
tar. Rua Jardim Botanico, 1024, Ric de Janeiro, GB. o

THEREZINHA DINIZ DOS SANTOS - Nutrzczonzsta. Departamento Na-
cional. de Organzzagao Sanitaria. Ministério de Saude. Rua
do OuUzdor 63/69 Rio de Janeir "0, GB.

TOBIAS JOSE BARRETO DE MENEZES - Eng9 Agronomo. Instituto de
1ecnoZogza de Alimentos (ITAL) Campinas C.P. 139, S. Paulo.

WALTER JOAQUIM DOS SANTOS - Vace Ppeszdente da Sociedade Brasi
leira de Nutrigao. Rua ‘Espirito Santo Cardoso 380 c.2
Rio de Janeiro, GB.
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WALTER B MORS - Diretor do Departamento de Pesquzsas em Tec-

nologia Agricola (DPTA) Rua Jardim Botanico, 1024, Rio de
Janezro, GB.

WALTER COSTA - Instituto de Pesquzsas e Experzmentagao Agrope
cuarias do Centro-Sul (TPEACS). km. 47, antaaa RZo-Sqo Pau

lo, RJ.

WALTER SILVA -~ ”omﬁssao Nacional de Altmentagao (CNA) Mznzste

rio de Saude. Ruag do Ouvzdor 63/69 Rio de Janeiro GB.

WILSON FERREIRA LIMA - Quimico. Refznag&o de Milho Brasil. C.

Postal 8151, Sao Paulo.

WOODROW PANTOJA - Unidade de Planejamento; Avalzagao, Pesauz
sa e Programas Especiais (PAPPE) Ministério de Saude.“
Prata do Flamengo 122/29 Rio de Janeiro, GB.

ZEFERINO CONTRUCCI - Diretor Presidente. Banco de Desenvolvi
mento do- Estado do Rio (BANCODERJ). T e

PARTICIPANTES ESTRANGEIROS

ACHMAD DJAENI SODIAUTAMA ~ Regional graduate Applied Nutri -
tion course SEAMEO - Djakarta. Wismarint, PoZonia 84,
Djakarta, Indones<ia.

ALEXANDER "CLEMERCE MOSHA - Dbrector Researcn and Traznzng In

stitute. Ilorga. Private Bag Kzlosa, Tanzanta (Mznzstry
of Agriculture). :

ANMSRA BHUMIRATANA - Divect-w, Instituté of Food Résearch & -

Product Development, Rasetsart UntUerszty P.0.Box 4 170
Bangkok, Thailand.

BARRY NESTEL ~ Associate Director. International DeveZopment
Researcn Center (IDRC) P.0.Box 8500 Ottawa, Canada.

BENJAMIN LARTEY -~ Research Officer. Food Research Instztute
P.0.Box M 20, Acera, Ghana.

"CHARLES C. SLATER - Professor, University of Colorado School

of Business. Boulder Colorado, 80303, USA.

- CHIKWO HARRY OBIHARA - Director, Federal Dept. of Agrzcultur

‘al Research Moor Plantation, Ibadan, Nzgerza.

FRANCIS MICHAEL MAKUNDA -Deputy Technzcal Manager. Natzonal
Milling Corporation. Ministry of Agric., Food and Cooper-

attves. P.0.Box 9508. Dar Es Salaam, Tanzania, East Afri-
ea.

GUY B. BAIRD - Research Network Specialist. " Office of Agrzc.

Technical Assistance Burcau, AID Department of State.
. Waskzngton Dc, U. S A : T
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IRWING HORNSTEIN - Science Research Officer.

16

HAROLD L. RICE - Nutrition Advisor.
of Nutrition, Washington, nc. U. 8. A.

Officé of Nu-

trition, AID/Washington, DC. 20523, U.S. A.

| ISAAC ADEDAYO AKINRELE - Director of Research. Federal

Institute of Industrial Research, OShodz P M B 1023
Tkeja, Lagos, Nigeria. : : :
JEROME H. MANER - Coordinator of Swine Programs. CIAT,

Apartado Aereo 67, 13, Cali, Colombia.

MARTIN J. FORMAN ~-. Director,
Hashington DC., U.S.A.

Offlce of Nutrztzon AID/

MBUMBA (LEON) PHAKA - Divector, Centre de Recherchesrde
la Nutrition et de Z'A7¢mentat¢on de L'0.N.R.D.
Kinshasa, Zaire, B. P 6003, Kznshasa VI '

Paulo R. CROWLEY -~ Director, Nutrition and Ag?fbusiﬁeéé'
Group, US-Dept. of Agrie., Washington DC., U.S.A.

AIR/Washington, Office




