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1.0 BACKGROUND AND OBJECTIVES 

1.1 	 Introduction 

In 1966, a Resources Support Service Agreement (RSSA No. BST-0831-R­
AG-4207-00) was established between the Bureau for Science and Technology, Office 
of Nutrition (S&T/N) and the USDA, Office of International Cooperation and 
Development (USDA/OICD) to assist the Agency for International Development (AID) 
to solve nutrition problems in developing countries by providing scientific, technical 
and planning expertise. The general purposes of the RSSA were: 

to provide technical assistance to AID field missions, private
voluntary organizations, and others in support of the utilization of 
food technology in nutrition-oricnted activities, and 

to develop new food techno!ogies for use in priority AID­
supported programs. 

Spec 	ically, the agreement stated that the purpose of the RSSA was: 

"1to assist the developing countries in identifying developing and 
introducing indigenous low-cost nutritious foods, and improving the 
feeding practices of children, and pregnant and lactating women.
The technical assistance effort has been designed to provide support
to the USAID Missions and tile developing countries they serve in:
(1) identifying and advising on specific food science and technology
problems; (2) identifying associated problems in consumption behavior; 
and (3) assisting in the design of the projects in these areas." 

The project activities have emphasized technical assistance for the development, 
production, distribution and utilization of processed low-cost nutritious weaning 
foods; and the fortification of foods with vitamins and minerals (particularly, with 
vitamin A). Other activities were also undertaken for the development of new 
products and processes. A number of requests have been received and assistance 

delivered by USDA/OICD to: 

(1) 	 formulate and test food products; 

(2) 	 establish manufacturing facilities and procedures for developing target 
foods; as well as, 



(3) 	 develop marketing and evaluation strategies to promote food. 

An evaluation of the management processes aa;d program achievements under 
the USDA/OICD Food Technology Branch (FTB) RSSA was undertaken between May 
and August of 1989. This evaluation covers the period FY1983 through FY1988. As 
seen 	 in the scope of work of the evaluation given in Appendix A, the evaluation was 
intended to: 

(a) 	 Assess the compliance with the objectives stated i the RSSA 
agreement; 

(b) 	 Identify the tangible and intangible final results achieved, including (I)
reductions in the problem(s) being addressed, and (2) observable 
impacts on AID field mission programnming, and on host country
institutions and prograns; and 

(c) 	 Assess the managerial and technical effectiveness of the entities
involved in providing tecimical assistance, R&D, training and the like 
under the terms of the RSSA. 

The basic questions which were to be answered by the evaluation were: 

-- las the RSSA been designed, implemented anld managed effectively by
S&T/N and USDA/OICD to achieve the stated project objectives, and 

--Is this approach focusing on the promotion ot AID nutrition objectives
through the application of food technology, the most effective way fior AID 
to help meet the food science and technology needs of developing countries 
and simultaneously help achieve the Agency'i, nutrition objectives? 

In addition, the evaluators were asked to prepare recommendations for a possible 
follow-up project that is attuncd to current needs in developing countries. 

1.2 	 The Evaluation Process 

The evaluation was undertaken through a careful review of the project 
documentation such as RSSA agreemcnts and amendments, project quarterly reports, 
AID 	 strategy documents dcaling with nutrition, technical reports prepared by the 
collaborators, trip reports, cable traffic, and sclected memos and correspondence. A 
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major part of the evaluation was conducted through persona! interviews with the 
project cooperators (USDA/OICD and its subcontractors), AID/W personnel in the 
Regional Bureaus, the staff of the Office of Nutrition, and Mission personnel who 
coordinated the efforts of the USDA/OICD staff and the host country institutions. 
The 	 evaluation also included two overseas field trips and two domestic trips to 
review documentation and conduct interviews with representative program cooperators 
and participants (AID staff, host government agencies, private voluntary 
organizations, and private sector entities). The site visits which weie selected by 
the Office of Nutrition to be reviewed for the period FY 83 tfhrough FY 88 were: 

I. 	 Sri Lanka (assessment of the production and distribution of the weaning 
food, Thriposha); 

2. 	 Indonesia (assessment of the viamin A fortification of monosodium 
glutamate (MSG); its acceptance and distribution); and 

3. 	 Texas A&M and Colorado State Universities (assessment of the compliance
with and effectiveness on established subcontracts with USDA/OICD for 
technical assistance). 

These particular sites were selected because many of the activities of the project 
were centered around three general reas: (1) the development and manufacture of 

cereal-based weaning foods; (2) the design of new processes to fortify food products 
with vitamins aid minerals; and (3) the research and development of the 
technological methods of food fortification. For example, throughout the project the 
USDA/OICD Food Technlogy Branch (FTB) as5isted in the (levelopment of low-cost 
extrusion cookers which were adopted in a number of cou,,ntries (Sri Lanka, Guyana, 
Guatemala, Colombia, Tanzania, Mexico and India) for the production of weaning 
foods for infants nd young children. These foods are being marketed and 
distributed through private and public sector outlets (dependent on the particular 
country). The addition of vitamnins and minerals to processed foods has beeni 
accomplished through iron and nutrient sulplementation of wheat flour in Bangladesh 
and through the vitamin A fortification of food products (particularly monosodiul 
glutamate) in Indonesia. Many of tile research and development activities related to 
the fortification of food products were undertaken by university and private sector 
subcontractors to USDA/OICD. 



1.3 	 Review Team 

The evaluation team which was selected by the Office of Nutrition consisted of 
the following external reviewers: 

I. 	 Malcolm C. Bourne
 
Professor, Cornell University
 
Agricultural Experiment Station
 
Geneva, New York 14456
 

2. 	 John W. Erdman, Jr.
 
Professor, Uiniversitv of Illinois
 
Department of Food, Science
 
Urbana, Illinois 61801
 

3. 	 Miriam H. Thomas
 
Retired, US Army Natick Research & Development Laboratory
 
57 Eaton Road
 
Framingham, Massachusetts 01701
 

The team coordinated their efforts in Washington DC at an initial debriefing 
meeting with the staff at the Office of Nutrition, met jointly and separately with the 
USDA/OICD cooperators, conducted site visits separately and coordinated their 
efforts in finalizing ir.eir conclusions, recommendations and final report in a joint 
session. Professor Bourne was responsiile for the site visit to Sri Lanka. Professor 
Erdman travelled to Indonesia to observe the impact of the technical assistance on 
Vitamin A fortification efforts. Mrs. Thomas conducted interviews with the 
university subcontractors to USDA/OICD, specifically Texas A&M University and 
Coioldo State University. Throughout this work, the major responsibilities of the 
review team were to (a) assess the managerial and technical effectiveness of the 
cooperators in providing the assistance required, (b) determine whether private 
voluntary organizations were effective in providing assistance, and (c) evaluate the 
competence of the cooperators for developing tangible results and ability to provide 

technology transfer. 
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2.0 PROJECT GOALS AND ACCOMPLISHMENTS 

This section contains a brief description of the objectives of the RSSA being 
reviewed as well as a synopsis of the technical assistance which was provided during 
the time period being reviewed(FY83-88). 

2.1 Projects Goals 

The broad project goals of the RSSA were to provide technical assistance to 
USAIDs, PVOs, and others to utilize food technology in nutrition-oriented projects; 
and to new food technologies for use in priority AID supported program. The 
original project paper was not available for review by the reviewers, so these goals 
were ascertained through the RSSA agreement and amendments. The majority of 
amendments 2-6 provided additional funding with little, if any, changes in tile scope 
of work. Amendment #7 of the RSSA did restate specifically the scope of work for 
the time period FY87/88. The specific undertakings during these recent years were 
to place emphasis on the following subject areas: 

(1) Weaning Foods 

Provide technical assistance to USAIDs, PVOs and other entities to 
develop, produce and distribute processed low-cost nutritious weaning
foods 

(2) Food Supplements to Accelerate catch Up Growth after Episodes of Diarrhea 

Undertake research and development for special proces-'-d supplements
which potentially could promote rapid growth and reduce mortality
rates following diarrheal episodes 

(3) Vitamin A Fortification ofFod 

Dev-lop and test new technologies for fortifying foods with vitamin A;
and provide as:;istance for tile development and iniplementation of new 
operational programs 

(4) Rice Bran StbilizationanLE_.iblc Oil Extraction 

Conduct R&D on tile extnsion cooker method of stabilization for rice 
bran as a method of recovering Ldible rice bran oil for food; and 
summarize results in the form of guidelines for rice processors. 
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(5) 	 The Prevention of Diarrhea with Selected Food Ingredients 

Conduct R&D on food ingredients and additives which held promise of 
providing effective and safe foods for the prevention of diarrhea in 
children 

(6) 	 Explore New Technologies 

Identify new technological approaches to attacking priority food and 
health-related problems which are amenable to nutrition and food 
science applications 

(7) 	 Provide Ad Hoc Technical Assistance 

Provide technical reviews and other forms of technical assistance in 
response to various USAID units, PVOs, and other entities in 
developing countries, in so far as these requests relate to AID 
priorities. 

2.2 Project Accomplishments 

During the time period under review(FY83 through FY88) and the time prior to 
1983, the USDA/OICD staff assisted USAID Missions and host country institutions in 

five key areas: 

(1) 	 Processed Weaning Foods - to promote the use of weaning foods as 
dietary supplements for infants and young children(FY72--) 

(2) 	 Vitamin A Fortification - to develop new methods to fortify 
food(including MSG, salt, etc.) with Vitamin A(FY73--) 

(3) 	 Rice Bran stabilization - to develop and field test extrusion­
stabilizers to recover edible rice bran as a new food source(FY79--) 

(4) 	 Solar Box Cookers - to develop and test solar box cookers as means 
of cooking and preparing potable water using solar encrgy(FY84--) 

(5) 	 Child Survival - to identify innovative food technology approaches to 
support AID's Child Survival programn(FY86--). 

Examples of the above assistance are summarized briefly in the following pages. The 

ltime period when the activity began to the present 
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synopsis is presented by technological area and geographical region and wherever 
possible, the synopsis has been presented chronologically. 

Processed Weaning Foods 

Africa 

Zaire - advised the Organization for Rehabilitation through training and 
Victoria Assorted Products concerning manufacture and marketing 

of processed weaning foods(1986-87) 
Sudan - advised the Food Research Center of the Ministry of Agriculture 

regarding the potential use of technology development for the 

manufacture of cereal-based weaning foods(1987) 
staff from Colorado State University travelled to the Sudan to 
assist in a study of the feasibility of producing a commercial 
weaning food using extrusion-cooking technology(1988) 2 

Asia/Near East 

Kiribati - advised the Foundation of Peoples of the South pacific 
concerning weaning practices and the use of home prepared 
weaning foods (1983) 

Egypt - assisted the USAID and Government of Egypt(GOE) to develop a 
project to produce weaning food supplements(1983-84)2 

Sri Lanka - advised CARE concerning the production and marketing of 
Thriposha (1983-86) and advised USAID/Colombo and CARE 
regarding tih expansion of the Thriposha factory to solve 

production problems( 1987) 
India - advised the Government of India concerning the processes for the 

manufacture of weaning foods in regional factories(1985)2 

Latin America aud the Cari t pcan 
Costa Rica - advised CARE on the f4imulation of processed foods and 

operations of the LEC factory (1983) 

Vitamin A Fortification 

Africa 
Zaire - provided information regarding the technology for fortification of 

salt with iodine to the Centre dc Development Integral since the 

2 partially funded by the Regionmal Bureau or the USAID Mission 
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Centre had identified goiter as a nutritional problem in rural 

areas (1986) 

Asia/Near East 

Indonesia - advised the Government of Indonesia to develop and implement a 

program to fortify Monosodium Glutamate(MSG) with Vitanin A 
(1983-86) and assisted in the first phase of implementation of the 

MSG fortification project in coordination with Helen Keller 

Intemation,d(HKI)( 1987-88) 

Egypt - advised the USAID and Government of Egypt(GOE) concerning the 

feasibility of fortifying wheat flour with iron to help overcome 
iron deficiency anemia and to help design an AID-funded project 

to do so(1983-85) 3 

Bangladesh- assisted the Helen Keller International staff tD review options to 

reduce vitamin A deficiency through fortification ot food(1986-88) 
Nepal - assisted the Seva Foundation to review options for reducing 

vitamin A deficiency through fortification of food (1986) 
Philippines - sent samples of a rice enrichment premix for use in a proposed 

rice fortificat~on project to the Food and Nutrition Research 

Institute in Manila(1987-88) 

Latin America and the Caribbean 

Januaica - developed a proposal for fortifying wheat flour and corn meal 

with iron (1984) 3 

Haiti - provided information concerning the feasibility of wheat flour 

fortification to the Faculte d'Agroiomic et de Medecine 
Guyana - designed weaning food factory for Guyana Pharmaceutical 

Corporation,assisted in the procurement of equipment, and 
assisted with installation of equipnent and training of operators 

(1986)3 
Other activitie.s 

Wisconsin - a prototype for "white" Vitamin A to fortify MSG was developed 

by The Coating Place, Verona, Wisconsin. This product helps to 

prevent the discoloration of MSG by the normal, "yellow" colored 
vitanin A. This work was done in conjunction wilh one of the 

key subcontractors, Iowa State Iniversity. 3,7) 

3 partially funded by the Regioml Bureau or the USAID Mission 
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Salt Fortification - technology to fortify salt with vitamin A have been 

unsuccessful because the Vitanin A loses its potency rapidly 

when mixed with s?". Samples of vitanin A encapsudated lipid 

materials were studied at Iowa State University 
Botswana - assisted the World Food Program in a study to undertake the 

feasibility of domestic production of corn-soy-milk(CSM) to 

replace imported CSM which is now being provided through the 

PL480, Title II program.(1988) 

Rice bran Stabilization 

Asia/Near ESt 

Philippines - evaluated the technical and financial feasibility of rice bran 

stabilization using extrusion cookers and transferred stabilization 

technology to the National Food Authority (1983-87) 

- advised tennination of tile effort (ie to major changes in tile 

government, pan icularly within the host country institution, tile 

National Food Authority( 1987 

- prepared a report on tile lessons learned from the limi!ed work 

in the Philippines concerningf, rice bran stabilization ( 1987-8V) 

Solar Box Cookers 

USAID Missions/PVOs- rmade contacts to a:,sist in tOle devehopmnelit of tile R&I) 

requil.:d lo dlmmuninstrate technology inI field test s( 19X0-97) 

Southern University of Batn Rolyuge- I ISI)A/()I(I) ,tatft as.ited in tile 

preparation of a proposal to deign a projet o 1at the ulse of 

solar box cookeri Io w;e in ,le've, pim,, cii ic t ;r aecora ,if 

cooking food and dc,,ty img. pVathiogen',, in1 (li 1,k ing, wvate:. 

Southern iniversity s;ubnitted the propo-sad 1,)Ali) tIr fntding 

consideration to be tsted in Sierra [cone on a 'lot hapil (I987) 
- tile ada(thbility f s ,lar ,x ci ,ei te.nlilogy i beiny letled ill 

the Sierra lcone under funding by All )/S& I'/I0,;R 

Child Survival Activitiec 
Banghdesh-	 (liscisd llternive, Io ml)veiiVCllt oit mral Iclydratlion 

solutions; wilh tile Illti-mIin l ( enter fo, Imiarihcal i)icase 

Rcsc;rch( 1980) 
Virginia PolyTechinic ]Intitutnm(VII) its. i ,,ub. titlIo, Irn I)A tlIbe 

Department of Fomod Scieimce atnd 'eTChoI,,Fy ,of VPh rviewrd file 

literature, contact :( expltls, and preparel a repail llc-mnillmg 
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the potential for preventing diarrheal disease through the use of 

food ingredients(1986) 
USDA/OICD - prepared a concept paper outlining the need for and potential 

benefits for a processed catch-up food for malnourished children 
who are recovering from diarrheal diseases (1987) 

Other areas of development 
Pakistan - a consultant from Colorado State University travelled to Pakistan 

to provide technical advice related to freeze drying and other 
methods of food dehydration(1987) 

Workshops and Seminars 
Table I summarizes the workshops and seminars which were attended by at least 

one staff member at USDA/OICD during the time period under review. The table 
also includes the presentations which were delivered at each workshop or seminar. 
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Table 1. Workshops and Seminars attended by USDA/OICD staff 

DATES WORKSHOP 

Jan. 20-Feb. 3, 1983 	 International Vitamin A Consultative Group 
Dakar, Senegal
Presentation: Update on Vitamin A Fortification of Focd 

Oct. 10-13, 1983 Iron Deficiency Anemia Workshotp 
Cairo, Egypt
Presentation: Potential for overcoming
anemia by fortification of wheat flour 

iron deficiency 

June 19-22, 1984 International Vitamin A Consultative Group 
Geneva, Switzerland 
Presentation-Working Group on Food Intervention 

Nov. 15-17, 1984 	 Pan American Conference on Food Extrusion 
Chihuahua, Mexico 
Presentation:Worldwide Application of LEC to the 
Manufacture of Inrxpensive Foods 
Presentation: Alter, tative Processing Teclhologies for 
Produchg Precooked Foods 

Dec. 10-14, 1984 	 OAS Technicld Coordination Meeting 
Campinas, Brazil 
Presentation:The Role of Food Technology in 
International Development 

Jan. 14-18, 1985 	 ACC/SCN Workshop on Food Aid 
Annapolis, Maryland
Presentation:Phase Over of Food Aid Programs
-Self-Targeting Foods -- A suggestion to inprove 
effectiveness 

Oct. 11-18, 1985 	 International Vit. A Consultative Group 
Hyderabad, India 

Sep. 28-Oct. 2, 1986 	 International Vit. A Consultative Group 
Brasilia, Brazil 
Presentation:Cost-Effectiveness Analysis of Vitamin A 
Intervention 

May 24-25, 1987 	 Catch-up Food Requirements Workshop 
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3.0 SITE VISITS 

This chapter presents in detail the information which was gathered by the 
reviewers during their site visits to Sri Lanka, Indonesia, Texas A and M University 
and Colorado State University. These sites are intended to serve as illustrative 
examples of the technical assistance given by the USDA/OICD staff in support of the 
RSSA activities. The two international sites could be denoted as a "success case" 
(Sri Lanka) where the production of the weaning food has been taken over by the 
host country, and an "as 'et to be determined" case (Indonesia) where the 
fortification product has been tested and determined to need additional testir;, prior 
to launching a large scale fortification program due to the product's imperfections. 
As noted in the previous section, these sites are by no means exhaustive of the 
accomplishments of the project in the time period being reviewed. They are 
presented in detail for illustrative purposes. 

3.1 Sri Lanka 

Prior to departure for Sri Lanka, briefings were given by senior personnel in 
S&T/N, USDA/OICD, Food for Peace (FVA) and CARE. Telephone briefings were 
given by Drs. Harper and Nichols from Colorado State and Texas A&M Universities 
respectively. Upon arnval at Sri Lanka, briefings were continued by officials in 
AID, CARE, Ministry of Health and the Ceylon Tobacco Co. Subsequently, visits 
were made to the Thripo:;ha factory (twice), Mother and Child Health Centers 
(MCHC), clinics in a Colombo slum, (in the Kandy area), and a tea estate. 

The Manufacturing Process of Thriposha 

The procedure for making Thriposha (a weaning food for infants and young 
children) has been developed over the years; it is well known and needs no 
elaboration. Briefly, the plant is well laid out and appears to be operating well. 
The cleaned corn and soybeans are mixed and fed into two Brady extnders to cook 
the product and inactivate the antinutritional factors before grinding into a powder. 
The temperature of the material at the exit of the Brady extruder is 163"C. In the 
conventional process the powder is inixed with an equtal quantity of imported corn­
soy milk, and a vitunin-mineral mix is added. At present, the corn-soy-milk has 
been replaced by milk powder and the vitamin-mineral mix is not being adde. The 
product is packed by hand into 750g polyethylene bags and thirty polyethylene bags 
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are packed into three-ply Kraft paper sacks for distribution. [he owter paper sacks 
should be stamped with the date of packing and a batch number corresponding to the 
bin from which the finished product was drawn. This is a safety precaution. If ever 
a batch needs to be recalled for any reason, the code identifies exactly which sacks 
need to be returned and the remaining sacks can continue to move along the 
distribution system. 

The quality control laboratory tests each batch for moisture, bulk density, 
consistency (after mixing with water), and particle size. The bulk density test would 
be more precise if the cup was overfiled with Thriposha, then levelled off by wiping 
a large spatula or other straight edge across the rin. The consistency test should 
use the USDA Consistometer because of its simplicity and cleanliness, Further, it 
will be easier to read from the concentric circles printed on the base of tle 
equipment than from the ruled paper in use. Thepresently USDA consistometer can 
be purchased from J.B. Technology, P.O. Box 625, Vierna, VA. 22183 for $105. 

The microbiology laboratory perfomls routine tests; for molds, yeasts, and 
colifonn organisms. If the coliform count is high a second test for Escherichia coli 
is performed. The technician in the microbiology laboratory reported that thus far 
all samriples have tested negative for E. coli. The laborato;rv was established about 
three years ago in response to consternation about high counts of coliforii organisms 
found in the importetl corn-soy-milk (CSM) that was blerded on a 50/50 basis with 
the material corning from the Brady cookers. This Jiscovery of coliforms was 
distressfiul to all parties involved in the h'liriposha program. 'hie temporary 
substitution of milk powder for the in1poI!,.d CSM has resolved this problem for the 
time, and the plan to use corn-soy Hend (CSB) instead of CSM in the near future is 
expected to prevent further prolblems. 

hlie high level of concern about coliforin organisms is tiot surprising. Coliforin 
organisms in water indicate fecal pollution from hunman or animal sources that has 
been washed into tle rese;rvoirs; with the rain. While most coliffrmus do not cause 
disease, they are probably accompanied Iy otlier pJathogenic microorganiminis tihal (1o 
cause disease. (olif in Cutnlits ;ve theeCforr uiC.cd as al Indicator of fecal 
contamination in water and a high colunt is cause for conceii. What i s not No well 
kjiown is that coliform orgtnismls of fl(I-fCcal origin Col nmonly occur in fiids and 
hence the coliform count is not as reliable an indicator of fecal contamination in 
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foods as it is in water. For example, cereal grains, onions, and other foods 
frequently have high natural coliform counts from non-fecal sources. 

Raw Material, 

Thriposha is manufactured through a process of low-cost extrusion cooking using 
four key ingredients: maize, soybeans, milk powder and a vitamin-mineral mix. 

Maize 

The maize grown in Sri Lanka is procured through the Paddy Marketing Board. 
When it arrives at the factory, it is put through cleaning equipment to remove 
clumps of dirt, pieces of cob, stalk and leaves and any other foreign material and 
then stored in sacks. It is passed through additional cleaning equipment before 
going to the Brady extnder. There are two problems with the quality of the maize. 
The first problem is insects. Tie stacks of maize were infested with beetles, 
(probably the lesser grain borer) and there were swarms of moths hovering over 
some of the sta,'ks. The stacks of maize were covered with tarpaulins and fumigated 
with Phostoxin (aluminun phosphide) periodically which is a good recommended 

practice. However, after the tarpaulin is removed, the swamis of moths will fly over 
to the just fumigated stack and reinfest it with their eggs. Consideration should be 
given to adding fogging to the godown(the storage facility) at the time of fumigation 
to reduce the level of flying insects and to prevent rapid re-infestation of the 
fumigated grain. 

[here is also a high incidence of insects (probably granary weevils) and insect­
dlnaged grain i1 the light cull fraction coming from the vibrating stoner table. This 
fraction was re-worked and added back to the incoming stream. in view of the high 
numlber of in. ecls, insect-damaged kernels and black kernels (see below), this 
fraction should be destroyed, not recycled. 

The second problem is mold. Although there was no moldy grain, some of the 
kernels of miaize are black in color, Black kernels could mean that mold had grown 
on the kernels at ,,omne earlier tine even thcugh no rnold mycelia are presently 
visible. The presence of mol -contaminated kernels suggests tile question of whether 
the mold might have heeti !pgJrjsiLhtz ftyAi, which could introduce a potent liver 
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carcinogen called aflatoxin. Aflatoxin is resistant to heat and it is unlikely to be 
destroyed when the maize passes through the Brady extruder. Since aflatoxin is such 
a serious health pri ,N1em it is recommended that immediate steps be taken to survey 
Sri Lanka maize for aflatoxin levels. If the levels are found to be high, a 
comprehensive program of surveillice and testing for aflatoxin, and teaching farmers 
how to reduce the opportunities for growth of Aspergillus on their maize crop is 
paramount. As a first qualitative step, the maize should be inspected under 
ultraviolet light as a prelininary screening procedure because aflatoxin fluoresces 
greenish-yellow under UV light. The Seedburo Equipment Company, (1022 West 
Jackson Blvd., Chicago, IL. 60607-2990, tel: 312-738-3700) supplies a convenient 
laboratory unit about 2 ft. long x 1 ft. wide x 1 ft. high for inspecting corn on a 
white conveyor belt under a UV hood. The cost for the complete unit is $415. 

The aforementioned procedure will have to be followed by chemical analysis for 
aflatoxin level. Iiere are test kits for assaying aflatoxin. A ntlmber of consulting 
laboratories are equipped to perfornn aflatoxin assays. The corn should be tested for 
aflatoxin at the following points: 

(i) at the point of receival 
(ii) the main stream that conies from the scalper and stoner 

(iii) after visually removing all the discolored kernels I 

(iv) after visually removing all fluorescent kernels 
(v) the light cull stream that comes from the stoner. 

The reason for testing the maize after it leaves the stoner is that there appeared to 
be a higher incidence of black kernels and danaged kernels in the light cull strewi 
than in the main streun. When presem, aflatoxin usually occurs in very high 
concentration on a few kernels and very low concentration on the rest of' tihe 
kernels. Thereforc, a representative sunple of maize needs to be taken for aflatoxin 
assays to ensure there is a correct representation of the heavily contaminated 

kernels. 

The soybeans are also procured through the Paddy Marketing Board. l1icy are 
split and dehulled before going to the Brady extnzders. There was no evidence of 

15
 



insects, insect damage or discolored soybeans. However, there is a serious shortage 
of soybeans in Sri Lanka. On the first visit, the plant was not operating because 
there were no soybeans. On the second visit, the plant was operating with a 96% 
maize / 4% soybean mix instead of the targeted 70% maize / 30% soybean mix. 

Apparently an 85% maize / 15% soybean mix had been used over the last few lonths 
to extend die limited quantity of available soybeans. Mr. Adeyanayake, Coordinator 
of the Thriposha factory for the Ceylon Tobacco Company (CTC) said that he Iad 
recently been given penuission by the government to buy up to 100 toils of soybeans 
c the open inarket. Because of the soybean shortage somc experiments had been 

perforned u,;ing maize only, and maize mixed with mungbeans, cowpeas, anl other 
legumes. Since soybeans have twice the protein content, a higher grade of protein, 
and about ten times the fat content of other legumes, a s'renuous effort is needed 
to procure adequate supplies of soybeans if the nutritional quaf:ty of tile Thriposha 
is to be inantained. The winged bean is similar in composition to the soybean. If 
the winged bean ever becomes available in commercial quantities, it might be 
considered aisa substitute for soybeans. Although mungbeans, cowpeas, and other 
legumes are beneficial they are poor alternative choices for soybeans in the 

Tliriposha fonul;. 

In a meeting with representatives from AID and CARE, it was calculated that 340 
tons of soybeans are needed to keep the factory running on the 70% maize / 30% 
soybean foinlnula until September. A small crop of soybeans is harvested in 
September but it will be insufficient to satisfy the requirements of the Thriposha 
operation. It was calculated that an additional 575 tons of soybeanis will be needed 
for the period September, 1989 through March, 1990 at which time tile major soybean 
crop will be harvested. 

Nonfat milk powder nornally constitutes a small percentage of the Tiriposha 
formula, hit presently it comprises fifty percent of the formiula because of problems 
experiencedl with file corn-soy-iiilk imprle(l Ihrough the Food For Peace program. 
The powder is packed in 4 lb. cartons with a pl yethylene liner. ihese ca tons iII 
turn are packed inu larger car ton';. The cairton; and line;; are opened by hand and 
the milk powder dtlmped into a hopper. This isa chore compared with using 50 lb. 
or 100 lb. mnulliwall paper sacks but it was the only available source of milk powder. 
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There was a dust problem when the 50% milk powder formula was first used but this 
problem is row tinder control. The empty milk powder cartons are bundled, stacked 

and stored in the godown awaiting resale. This large pile of empty cartons still 
containing traces of milk powder makes an excellent harbor for insects and rats to 
breed and infest the maize and soybeans stored in the godown. The empty 
containers should be disposed of promptly, or stored in another building. 

Vitamin-mineral mix. 

This mix is supposed to be added to the Thriposha to provide up to 100% of the 
daily requirement for a number of essential vitamins and minerals that are generally 
low in the norimal diet. It is an important component of the total nutritional value 
of Thriposha. Currently, vitamlin-mineral mix is not being added to Thriposha at the 
present time and it has not been dded for several months. "lliis is a serious 
debasement of ihe intended nutritionid value of Thriposha and imnmediate attention 
should be given to procuring the vitanin-mineral mix and re!;toring 'hriposlia to its 
intended level of nutrients. It is hoped there will be no downgrading of the vitanin 
and mineral level o~f 'lhriposha when the manufacturing operation reverts to local 

control next year. 

The Thripos _a Qmzy d its Managemnt 

The factory which produces [hriposha is located at Ja-Ela which is a few miles 
out from downtown Colombo. The huildings are well constructed. Tihe working floor 
is concrete about three feet above ground level. The walls are sealed to the floor 
and die roofs are adequate to keep out rodents and birds. There are no openings in 
the walls or floor that would allow iodents to enicr. The grounds were clear of 
trash and other ,aterial that w'uhild ton ai nesting sile for rats and n(o evidence of 
rat nests or rat holes on the property was seen. Tlie general housekeeping at ihe 

factory is good. 

The manager of the factory indicated that they occasionally have a problem with 
termites burrowing through the joints in the concrete floor and damaging the maize 
and wooden pallets. When this happens, they chip the clacks open, poison the 
termite nest and reseal the joints. No termites were seen during the visit. 
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In the godown (the storage facility), jute sacks of maize and soybeans are 
stacked directly on the concrete floor. Wooden pallets are needed to keep the sacks 
off the floor and thereby prevent moisture migration through the floor into the 
product and the frec space would provide better penetration of the fumigant into the 
stored grain whenever fumigation was needed. It was stated that the boards on the 
pallets are narrow and spaced too far apart and this causes many of the jute sacks 
to be torn open when pallets are used. 

Since it is reconiil 2ided storage practice to keep the material off the floor for 
the reasons outlined above, it was suggested that the pallet construction be modified 
to prevent tearing of the sacks and that a sufficient number of pallets be provided 

to store all incoming material off the floor. 

The Ceylon Tobacco Company (CTC) provides the management for the Thriposha 
factory tnder a contract with the Ministry of Health. Mr. Vernon Rodrico of CTC 
has been manager for some years. Though he has been praised for the quality of his 
management, he has been transferred to another operation effective June 1, 1989, and 
Mr. Kingsley Weerasinglie is the new manager. Mr. Raja Adeyanayake is the 
coordinator of the Thriposlia program for CFC. 

Mr. Adeyanayake stated that the Company con5sidered the Thriposha progran an 
important pioject for nutrition and national service and was happy to continue 
providing the management. The importance of the project in the thinking of C[C is 
attested to by the fact that all three persons (Rodrico, Weerasinghe, Adeyanayake) 
aie ani ng tile m, st highly expei lellced and senior man agers in CE'C. 

_D~i i!.hution "lhlrip.s''1 ! 

A vikit wa, made with Mr. Chandra Ranawickramra, a -ield Coordivator for 
Thriposha, and Mr. Mohamed Zuhyle of CARE to clinics andi small hospitals in the 
central moauntain area. Mr. Ranawickramna cooidinates the supply of Thriposlia to 185 
hospitals, 0(0 polyclinics, 20() tea estates and ,11 non-government organizations that 
serve 200,001 recipients. Presently there are three field coordinators in Sri Lanka. 
A founth coordinator is expected to be appointed in the near future. 

18
 



Medical officers Drs. R.M.S.K. Amunugama, L.G.A. Dissanayaice, D.H.O. 
Wattegama, as well as nurses and other staff, operate a small rural hospital and a 
health clinic. Dr. Amunugama reported their surveys show that 23% of the 
population spend 80 percetit of their income on food and still get less than 80% of 
the calories of the World Health Organization standard. Therefore, the free 
distribution of Thriposha makes a strong contribution to the health of poor mothers, 
their babies and preschool children. The clinics encourage mothers to come in when 
they know they are pregnant. If undernourished, the mother is given Thriposha 
throughout her prcgancy and lactation period. mothers are also ironMany given 
tablets because of widespread iron deficiency anemia. The mother is given Thriposha 
for her baby when it is weanled. Thriposha is provided to the child until it is 5 
years old if necessary. Each 750g packet of Thriposha provides a 50 gram serving 
for 15 days for one child. The child is brought in every two weeks for another 
packet of Thriposha. Each month the child is weighed, and a weight chart is kept 
for each child for 5 years. The child is given shots and any other medical services 
deemed necessary. If the growth rate of the child slows down or the actual weight 
falls below a danger point,the mother is instructed how to feed the chiid to make it 
return to normal weight and rate of weight increase. 

When the mothers come into the clinic, they are taught about nutrition, health 
care, child care and sanitation. Dr. Dissanayaice said it is difficult to get the 
mothers to come to the clinics without the reward of a packet of Thriposha. Their 
program uses Thriposha to impiove nutritional status and also as an attraction to 
bring them in for training in health care. The instruction programs would reach far 
fewer mothers if Thriposha were not available. 

In one clinic Thriposlia was given to children about 2 to 4 years old. The dry 
powder was mixed with enough water to make a stiff dough, rolled into balls of 50 
grams (dry weight). One ball in a small plastic bowl was given to each child. Each 
one ate the whole ball and gathered up any crumbs with their fingers. It was 
obvious they were used to eating Thriposha and liked it. 

Mr. )enis iPerera, Regional Welfare Coordinator for the Janailha Estate 
Development Board (JEDB) ar anged a visit to the llintane Group Tea Elstaie near 
Kandy. The manager, Mr. N. Wickranasinghe escorted us to a maternity hospital and 
two creches on the estate. This tea estate comprises approximately 2,500 acres. The 
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small children received their Thriposha in the form of a moist ball, and again each 
child ate it all. The mothers are given checkups and Thriposha during their 
pregnancy until the baby is weaned. The Thriposha is delivered once per month to 
the maternity hospital. The Ipaper sacks are opened and plastic bags are distributed 
to the creches every two or three days. 

The paper sacks of Thriposha were stacked on a simple woodframe with a slatted 
top about 15 inches off the cement floor. This is good storage practice because it 
prevents moisture diffusing through the floor into the product. 

Mr. Wickramasinghe com.nented on how plump and healthy the children looked. 
He said that before the Thriposha program they were just skin and bone and 30% of 
the them died. The head nurse at the maternity hospital said they had delivered 101 
babies in the previous twelve months and only one died. 

Dr. Beatrice De Mel, Supervisor of the Thriposha Program for the Ministry of 
Health was escort to the Lasallian Community Education Services Center in Colombo, 
and to a clinic in a Colomnbo slum area. Again, children ate Thriposha with relish. 
Mothers had come to the clinic to get Thriposha and were weighed, given medical 
checkups, and instruction in nutrition, child care, and health care. Dr. De Mel said 
that mothers are encouraged to lreat feed their infants for several months. They 
also encourage mothers to plan four years between births. They are given 
contraception services by injection every three months. After the birth of two 
healthy babies they are encouraged to have their tubes tied. 

Before these health services were provided, tire average poor woman would 
deliver seven to ten babies of whonim half wouhl die in infancy. Certainly, the health 
services i.e. Thriposha, medical care, and training, are having a beneficial effect on 
the health of the poor. 

The capacity of the plant is schedi:led to increase threefold in 1990 by installing 
new equipment. Mr. ilenry, Director of CARE/Colombo said that a local contractor 
will i given the contract to install the new equipment. The contractor will be 
required to import three key items: 1) extruder; 2) the proportioner mill; and, 3) 
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two hammermills. The rest of the equipment will be fabricated in Sri Lanka. Mr. 
Henry said the tender for the new eq'uipment will be finalized in July 1989 and the 
equipment installed and ready to operate by July or August, 1990. 

The Government of Sri Lanka Tender Board has appointed a technical committee 
to advise it on awarding the contract for the expansion of the Thriposha plant. This 
committee is comprised of three representatives from the Ministry of Health, one 
from the Paddy Marketing Board, three from the Ceylon Tobacco Company and tM o 
from the Department of Agriculture. There are no representatives from CARE or 
AID on the technical committee. However, Mr. Henry said that CARE will review 
the contract before releasing the funds. 

Mr. Htnry said he would like to have the experience of die LEC group at 
Colorado State University available to help with the initial phase of design of the 
new plant and for the start-up of the new extruder. lie pointed out that CTC is 
quite familiar with the operation of the Brady extruder but will have limited 
experience with the new extruder (which will not be a Brady). 

Conclusions 

The emphasis on the Thriposha program evaluation centered on the food 
technology component. The program was found to be successful in producing at low 
unit cost a highly nutritious food deliverable to the poorest undernourished segment 
of the Sri Lanka population. 'Ihe food technology services provided by USDA/OICD's 
RSSA has been the key element to successful implementation of the Thriposha 
progranm. It is quite clear that many elements were needed for Thriposha to succeed 
and that the program would not have gotten off the ground without the inputs of 
the OICD food technologists, cooperators and contractors recruited to develop the 
process of the production and tile marketing strategy. And so, this concept for 
simple low cost processing of inexpensive local agricuhural commodities has resulted 
inan acceptable, nutritious food which eventually will be produced commercially on a 
large scale. 

Interesting enough, no complaints were received about the color, flavor, texture, 
acceptability, functionality, packaging, off-flavors, insects, or spoilage of the prod,,it.
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The Thriposha program has taken root and has become an acceptable part of the 
food culture of Sri Lanka. 

The 	 Thriposha program has made a formidable contribution to the nutritional 
status of poor pregnant and lacta;ving women, infants' and preschool children. It 
provides a considerable incentive for mothers to report for prenatal care and 
checkups, and, to bring their babies weighing, checkups and shots.for Additionally, 
it provides an opportunity for MCHC to teach and give infornation on nutrition, 
health and sanitation. The fact that it has established a steady market for soybeans 
grown in Sri Lanka should not be overlooked. 

Prior to the take-over of the Thriposha factcry by the local management and the 
utilization of raw materials locally grown, certain strategies must be developed to 
prevent technical problems which may occur, as follows: 

a) 	 establish a tolerance level Lor the presence of aflatoxin in Sri Lanka maize 
used to manufacture Thriposha. 

b) 	 develop a recall procedure such as stanping each outer multiwall paper bag
with the date and shift of manufacture in order to be able to withdraw 
contaminated batches and allow uncontaninated batches to continue along 
the distribution system. 

c) 	 provide short-term technical assistance when problems arise. 

3.2 	 Indonesia- Vitamin A Fortification Program 

One of the key areas of technical assistance provided by the USDA/OICD staff 
was in the developmcnt of Vitamin A fortified monosodium glutamate (MSG) in 
Indonesia. This site was also selected by the Office of Nutrition becau;e the 
technical assistance had been given in the years between 1983 and 1989. The 
program encompasses several aspects of technical assistance; notable anionmg them are 
assistance to USAID/Jakarta, collaboration with PVO, (1Iclen Keller International), 
development of a laboratory prototype conducted at Iowa Stale UInivelsity and 
Wisconsin and the implementation of a large scale fort ification program 

At the request of the USAII) Mission to Indonesia, the reviewcer's tip was 
scheduled to coincide with the midtenn evaluation of an implenfnitation plan for 
fortifying MSG with vitanin A (Phase 11 being conducted by I elen Keller 
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International (HKI)). The HKI evaluators were: Dr. James Olson of Iowa State 
University; Susin Fastman, Director, Vitunin A Programs, HKI/Ncw York; and 

Sukarno Noer, Division of Nutrition, Department of Health, 6overnment of Ilh(leslia. 
The local office of 11Ki arranged !he schdule for tie evaluator's visit III coiijtlction 

with the HKI evaluation. 

During the site visit, interviews were conducted with persmnei from 

HKI/Indonesia, the Governnent tof indmic,;ia anld the ISAIl) NMii io aid the Nlatermial 

ind Child lleath i4utrition ,ic to) (4 iIUtni. A irip the villayw of Cvjiur. 'minth of 
Jakarta w s taken toiti) obse ,.c N".(; livtuiS I11 food1 'ithl'i liht" NI1%%' ( 1d 
Ajinomoto N1S(; factories, visited urthaty;i ii oh.eiv- phni lpcaiiv id towere in pit 


receive feedback (ion the prce,,,iig of the imtifled NIS(i prodlit '
In, W tAIdC NISG-F 

by the muilfactiurers ). 

The NIS(; fonttilfic;alirin pograi v it a ulecltly hving iiicjliriltl(l by4 Ot Nutition
 

Directorate in the Governmelit 
 4f Iuloic'.i, wilh te'ktiial ulppoit Inmii the .PNatillnal 
Nutritio i (elter in Hloh , 4c' W "l".ci miic IrmogrI I',ll V, tbringr . nd lXu V* 

provided by lelen Kellkn Interntaludtl, with ftiiinhiy 11(n AII)V1I/N 'u,1 Ic'.llat l. 

support fromn the Staff from IJ51)A/() )wal Stalec I rruri'CI hWOugh the~lil SN 
tnechilismxn. The. po,( (ct i't dexpned toI jIl 4(11' thii (h,li. en V miiiii A ficrl 1is(; 

to tip to i 1u11111i llldlon ',I,x ling in rcIll aa iit|i al of1 ,iihtitIrc ia11A 

jmroglrilli. Vhc ilIV1.vellIilt (ot thice naiml.mturm. moi thfo i;, -. t1t ,r,ii1unlyt 

Ajinomnoto, Siva, and NIIwoti is Cessential to fihe ii.vcx f wh pic4'rarli tIchr-SSA 

has provided support for the devclopment of the tthinhioly toI be uedl III the 
fort ification. 

After many years of devehpnment, lIargely tlmirihlithe Iclmihnl l effor(t, oI ()( I) 
ul their ulbcontractors,. anl with Cilis, chlr - tm lfortloon betwmeii IIKI, tie 

Government of Indonesia, the tihll er ( ; mmhUC,nIS(Uiaf IMAhI). .mid 1i,lriLi 

pi~dt t, a Ilth-

which wax'. i~iplted III tM , d1iii1n:i.1ft lhit f'l llt,tl l 'If Nl '(f j m llmlll 1A 

wa:x feaNibl and I x iid ,A. lirhl i 

l~fo1Ch Inc , a pro)(ttypC whirr NI .(Y 'tiv miiiiilate-, llixc I pir'';e. 

l f ctilir lh hlx • -, nll i11 t , ii lloipg, 

Pha.x II v ,indlh-d the t1'."t plo<jlmlti(,i to) threet t.l n. i.uutr in \ ' Jmabva. 
loie Ili Soulh Siulawt ",i and Sai .u' Il \We,t K+dl ..m'i.ul l'1.,E II 1. 111-rlitly . 

feaibilily sluly dcigneld io 1lrlltfy tet Ir'tim , .tcp I' ,siii I thr-t lt i.tim iin pim,' e.r%% 

thait would requiiire ItI+ioclt li n pi t(r ti m ilrmi nt,-mp th- full mitiiial j l mti~, 
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Data are being collected from food stalls in all three districts to asccrtain the 
effectiveness of the MSG-F distribution program and the stability of the product 
during actual market conditions. Prior to the implementation of Phase III, the data 
will 	 have to be carefully evaluated to determine, what, if any, further development 
of the product needs to be undertaken. In 1989, an agreement was signed by the 
hiianufacturers to proceed ic Phase III of the MSG fortification program. 

In April of 1989, Ohe initial packets of MSG-F were produced following 
successful installation of Patterson-Kelley blenders at each of the MSG plants. The 
distribution of MSG-F to food stalls began in June of the sane year. At the time of 
the site visit, the reviewer ob,;erved that some of the MSG-F had reached local food 
stalls in Cianjur on July 11, 1989. The MSG-F in this st,,-vey region were primarily 
produced by the Sasa manufacturer. The reviewer observed that the quadity of the 
product appeared to be excellent at this point, as deternined by the appearance of 
the product, although they had not been in the market very long. 

In some areas of the country, the Ajinomoto manufacturer received complaints 
related to "yellowing and clumping" of the product. Upon review of a few smadl 
saunples, it was found that the Ajinomoto product did pick up moisture anid yellow 
after 2-4 months. The product did not, however, lose its vitan-in A p( -,icy. Given 
the current state of this technology, it should be recommended that the product not 
remain in the food ;:talls f i more than one miontmh (though this may not be feasible). 

In oIder for the fortification activity to be a true success, the following 

technical areas need to be improvcod: 

I) )efine qual ity tand;I,,rds for "whiteness" and conduct inspection at the 
Coating lace in Wisconsin prior to shipment of "white" vitaminn A to 
hidonesia; 

(2) Assess the expo)stire conditions (light, humidity, an( temperature) in 
the local food stalls,; 

(3) 	 Assess tine that any sinmic packet of MSG would remain on the shelf 
in each of theedice piovinces selected for Phase 11; 

(4) 	 Assess the stability of MSG-F under food stall conditions as a function 
of exposure timc for all three manufacturers' prodtcts; 

(5) 	 Conduct laboratory testing of the stability of tle Pj!_g¢_aKI product 
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determine by simulating the local market conditions of temperature, 
light and humidity; 

(6) 	 Reassess the technological methods of preparing "white" vitamin A 
particularly with regard to the "whiteness" and stability of the 
product; 

(7) 	 Study the water permeability of the sealed packages; and 

(8) 	 Explore alternative modes of packaging and sealing which might reduce 
the exposure of MSG-F to light and moisture. 

Summary 

This section presents some conclusions related to the specific food technology 
services provided under the RSSA by USDA/OICD. First, given the complexity of the 
management of this project through multiple agencies, notably, AID/S&T/N, 
USAID/Jakarta, IHKI, the government of Indonesia, USDA/OICD, Iowa State 
University, and The Coating Place), the project is on schedule with respect to the 
objectives set forth by HKI. The reviewer did assess that improvements could be 
made in the strengthening of communications, particularly related to highly technical 
issues. Perhaps periodic meetings of the key technical and management staff and the 
technical advisors fiom Iowa State and The Coating Pltce would help to circumvent 
the technological problems prior to implementation of Phase Il of the program (i.e. 
full scale national dispersement of the fortified MSG). 

It is very clear that without OICD, and in particular l)r. Rod Crowley's 
persistent efforts, the white vitamin A fortified MSG product for Indonesia would not 
have reached its advanced stage of development; it may well have been substaritially 
delayed, if not abandoned, along the way. 1lhe tcchnical staff at OICI) doggedly 
pursued the technical advancement of a difficult problem and facilila!te the 

production of the prototype white vilainin A MSG which is now being tested ii ihe 
field. 

There are still some technical problevis related to the stability of the product 
under field conditions to be resolved. This is not tnexpetted since tle high 
temperatures, high hiumidity 1nd Iliglt un!'rlsity inl Indonesia ale hlilniful to this labile 
vitamin. There is a nced for clntinmurcd techical asistanuce for this endeavor. The 
staff' at ()I(I) would he tle most logical source of this assistancuce l)ecau" of' th(ir 
long history of involvement in Indlonesia. Selbacks may occut if the 1SI)A/0C1i) 
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cooperators are not available for further -assistance during the next 6 to 12 months, 
which is perceived as a critical time for the overall success of the program. With or 
without direct help from OICD, technological assistance must be provided by a donor 
agency during this development period. It is advantageous that in response to the 
above technical concerns, a team of three Food Technologists: Dr. Patricia Murphy 
(Iowa State), Harlan Hall (The Coating Place in Wisconsin), and Benjamin Borenstein 

(formerly of 1lhffinan La Roche/Nutley) were scheduled to travel to Indonesia 

between August and September 1989. 

3.3 	 Texas A&M University (TAMU), College Station, Texas 

Dr. John P. Nichols, Professor of Agricultural Economics and of Food Science 
and Technology, the of contact at aid has been withwas point TAMU involvel 

USDA/OICD-RSSA's as early as 1974. Earlier studies in which he has been involved 
took place in Korea, Tanzania, Sri Lank a, and Guyana. These earlier studies have 
provided models for te i .cgration of marketing anid maiket research iii mwmition 

intervention prograus. Although these projecis were initiated earlier, they 	 have 
required recurring review and evaluationi. As a cooperator, he participated in a 
study with Colorado State University (CSU) anid the Food Research Centre (FRC) 
Khartoum, Sudan to ivestigate the expanided use of locally growl foods to replace 

import'.! products. lis expeitise was utilized to: 

I) 	 provide an as,essment of iiarket conditions for packaged consumer 
food products In Sudai, 

2) 	 develop lie essenial elements of a marketing plat foi a proposed 
weaning food, and, 

3) 	 ideritify and definc fither consumer and markefitig, research required 
to iniplove and 'lifect both product and market tevelopnent efforts. 

The conclusiois drawn are s: imiarized iii a report laterd 15 March-3 April 1988 
entitled Feasibiliytv of I'r(ILitiil anid Marketing of hidigeromr; Nutrit-itou Foius by 
the Private Secor in Suidam by la 1pcr, .Iallwn Redelliis and Nilol . ' Iley ae as 

"A significant commeicial nitarkt poltential cxi-t-. iial suc mlyIts frage
iorI" OM NX lo 150) MT per year fuCe f1ill ploluctioll a11d (list ribill ton is 

achieved. Expansion byon(lI thi1 level is possible but (Iel)ent(l: unmany econoimic 
aiid niarketing coldiliomis. 
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"No clear product concept for a centrally processed, locally-produced,
weaning food exists in Sudan. Development will require concerted nmarketing
and consumer education efforts. 

"Tile recently tested weaning food provides many (lesirable consumer 
characteristics. However, further testing of the refined product is 
recommended with a consumer acceptance test and in-house placement of a 
product in a representative sample of households large enough to identify 
differences miong major market segments. 

"An appropriate name for the product is needed and it is recommended that 
the namne "Nasha" not be used because the current product concept has 
significantly different characteristics. 

"It is recommended that the marketing plan for the product include the 
following considerations: 

Position the product as a relatively low cost nutritious 
cereal-based weaning Iood for infats aid children li om six 
months to 5 years. 

An integrated advertising and promotion program is needed 
willi linkage to package desigi anld overall pi oduct concept 
(levelopment. Insti'ctions for preparation and uIse riced to be 
developed and ilncoipd ated into the packa, ing design ald 
advertising messages. 

Set the retail price at approximately 1LS 5,0 per 500g 
package. 

Develop a package witi a hipli quality appearanice Cosilisting 
of papetboard extelmi amid 
design anld pruiiting shoul ie 

a ll'ilyeihylene 
comsii cot with 

bag insert; graphic 
tlie best donestically 

available in Siudan. 

Select distihtibu chlailiels to instire a positive sales effort 
through extensive direct disiributiin. 

Furtlhcr drinenliois of the marketing plan should be developed 
by the private sctor eniy which is selected to carry out the 
project." 

From 1983-1986, l)r. Nichols nianaged a contract in consultation with l)r. Robert 

Weil (OICD/USI)A)) with Kolassa & Associates to (Icieruinne the available expeiience, 

the theoretical bais; anid behavioral nd educatioial oicept,%riilirc(l to desipi food's 

Irllenile~d imllarily for wealliiug ag childIen. The results asistr~l iII ,olvilig tlhe 

pmblCleln of consumpltion of specialized Weainl inids by loi-larlgel m bIllers, of the 

houisehold. 
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A snilar analysis was proposed and planned by Dr. Weil hi 1984 to utilize 
consumption data previously collected in Calcutta, India on a specialized dietary food 
with characteristics of a traditional self-targeting food. Again, Dr. Nichols was 
involved in evaluation of the proposal, providing suggestions onI methods of analyzing 
househoht consumption data, examination of questionnaires and negotiating a contract 
with CARE to obtain partial andysis of the data. After examination of sample 

questionnaires from India, it was determined that the existing fonvat would not 
provide the necessary infornation. 

During the period 1985-1988 (under the direction of Dr. Fred Barrett, 
OICD/JS!).), a survey was conducted on legurne cooking and consumption. TAMU 
provided assistance in designing the questionnaire, the interviewer instruction sheets, 
and Itie Spanish and French translation for same. The purpose of the survey was to 
obtain information on the use of time and energy sources for cooking legumes in 
developing countries. The results would be used to design efficient cooking stoves 
and methods of preparation for legumes so that their consumption could be 
encouraged where energy sources are limited. A total of 210 household units were 
surveyed in five countries. Field work was performed by Catholic Relief Services 
(CRS) volunteers in each country and though responses were limited, the data were 
of good quality. TAMLU edited and analyzed the data mnd now the information is 
being prepared for )ulicatilo by Dr. Barrett. 

For the period 1986 and 1987, meetings were held at TAMU with )r. Nichols 
and managemer t personnel from Victoria Associated Products (VAP), in Zaire 
regarding their investment, prodhuction, and marketing plans for a conmmercial 

foltified weaning food. Materials and an outline for a marketing guide were 
prepared by Dr. Nichol!, for the )roj(ct per'aonnel at VAP and the associatcd private 
voluntary groups. Interim rel))rts oi ihe were reviewed andI)roject evaluated. 

Based oi reports received, it was determined that VAP had a reasonable marketing 
plan and were following appropriate marketing practices to develop the weaning food, 

Cerevap 

TAMU participated in the development of the scope of work for low-cost 
extnsion cooking (LEC) to stabilize rice bran. Special concern was the inclusion of 
analyses of potential animal feed maikets for defatted bran and the consumer market 
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for rice bran oil in the Philippines. However, domestic problems developed in the 
Philippines which resulted in the tennination of studies of market and economic 

feasibility. 

A current study is underway to identify recent trends in the movement of 
processed cereal-based infant foods into developing countries. Earlier studies have 
shown that import statistics are not always reliable, but are important in assessing 
the current and potential size of the market for LEC weaning foods. The data will 
be useful as a bench-mark against which internal statistical infonnation can be 
evaluated. The analysis will be based on secondary data for the appropriate Standard 
Trade Identification Codes (S.T.I.C.) from the United Nations. 

3.4 Colorado State University (CSU), Fort Collins, Colorado 

Dr. Judson M. larper and Dr. G. Richard Jansen are th responsible cooperators 
at CSU. Dr. Harper is Vice President for Research and Dr. Jansen is Ilead of the 
Department of Food Science and hluman Nutrition. CSU is responsible for the 
development of low-cost extrusion cooking (LEC) and Iityough USAID supported 
projects they have provide(] plant design, training and olier technical assistance for 
LEC factories to make Thriposha in Sri Luika, Cerex inGuyana, Li:lha in Tanzaniia, 
and Nutrisoy in Costa Rica. The manufacture of Cerevap--a commercially distributed 
weaning food in Zaire and the development of an inexpensive sorghum-based weaning 

food in Sudai are based on LEC. 

The Research Foundation and the Department of Agricultural and Chemnical 
Engineering at CSU publishes a LEC Newsletter of which Dr. Harper is the editor. 
The Newsletter "summarizes activities on the testing and application of low-cost 
extrusion cooker for the production of nutritious foods and other 'food applications." 
The publication is made possible by a cooperative agreement between CSU Research 
Foundation and IJSDA/OICD, with funding provided by the AlD/S&Tl/N. It is 
circulated all over the world on a twice-per-year basis. Articles foicus oi LEC 
technology developments and applicatiolns, extrusion type equipnient and its costs and 
maintenance, alternative processing technologies and production of nutritious foods. 

CSU has a new pilot plant, 1500 sq. ft. of floor space, designed to accommodate 
the operation of any type of extruder. The pilot scale extruders that are available 
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for testing include the Brady, Insta-Pro 500 and 2000. and the Anderson 4,5" 
extruder. The new facility was partially supported by USDA/OICD furtherto develop 
the concept of LEC technology. It will provide a more complete and t,pical process 
system for demonstrations and testing. CSU also offers short courses on extrusion 
and extrusion technology. 

As indicated earlier, TAMU and CSU collaborated as a team, consisting of Drs. 
J.M. 	Harper, G.R. Jansen, J.P. Nichols mid Mr. R.J. Redenius. The objectives were to: 

I) 	 "To estimate plmt capital and operating costs and raw material 
requirements; and to describe opertional planning, quality control md 
training procedures. 

2) 	 To evaluate the product's nutritional characteristics, potential product 
usages incliding its incorporation into an integrated maternal childcare 
program and product acceptability. 

3) 	 To develop a marketing strategy; to estimate potential sales, sale margins,
distribution procedures, advertising and promotion activities and market 
research needs. 

4) 	 To determine conditions necessary for private sector interest in product
manufacture, government position on investment and business incentives,
general business climate and capabilities, and interest of private sector." 

The team concluded that "there may be market potential for centrally processed 
weaning food if a concerted marketing program was undertaken. Special effort will 
be required to identify or establish a private sector firm, develop alternate products 
which can be produced in the LEC plant, design the plant, and develop the consumer 

weaning food market." 

CSU 	 has been exploring development of prototype catch-up food assist ina to 
rehabilitation of malnourished children following a diarrhea episode. 'lle product 
being researched could possibly serve as a model for production in the U.S. for 
overseas distribution as well as for manufacture in developing countries, using locally 
available commodities. The product would be a precooked, cereal-based (fry powder, 
intended for distribution in dry form for reconstitution as an instant gruel by adding 
potable water. A relatively high level of fat would be required to obtain a caloric 
density of 15 io 25% of the mixture's (Iry weight. Full-fat soy flour hydrogenated 
oils, addition of antioxidants, and the use of a carrier such as mnaltodextrins to 
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which oil would be added to create a more stable form of fat are other alternatives 
being considered to result in an acceptable product. 

The Government of Sri Lanka (GOSL) has published a tender requesting 

equipment for expansion of the processing capability within the existing Thriposha 

factory. CSU has prepared a complete engineering design and specification document 
for use as exmnple. bids, lea,,. lhiitetod _,"v the projectwi Four at ";vcte -- SL ol 

from engineering comparies and sup1pliers of extrusion equipment from around the 

world. No specifics on the bids or when a decision is to be made are known. 

TechnicJ assist-mce was provided ',y CSU to the Cerex weaning food project in 

Guyania to enable the manufacturer to utilize locally grown corn and soybean in 

Cerex. Assistance included equipment t" clean and dehiull corn and soybeans, 

.perator training, and spare parts for the new equipment. CSI Ihas shown that 

extrusion is an appropriate technology. Costs of plant consitruction ad production 

can be estimated to detenine their feasibility for the area being comsi(Ited. CSU's 

pilot plant can be utilized for training personnel. CSUJ strongly urges that market 

studies be perfonned before iitiating production on a commercial scale. 
Additionally, nutritional standards must be considered if emphasis is placed on 

weaning foods. 

_Concio_ 

A substantive evaluation has been made of the agreement between USDA/OICD 
and their cooperators at TAMU and CSU. Drs. Nichols, larper, Jansen and 
associates have combined their special knowledge when appropriate to erfonin anid 
accomplish the objectives stated in the RSSA. lroblems have been experienced in 

some countries but even negative results can have a positive effect when lessons are 

learned. 

Lacking in some countries was the capability to increase the ptoduction of a 

developed product for commercialization and/or the ability to provide adequate 
distribution to the target population. Further, the political climate was not always 

coiiducive to supporting the l)roduction and distribution of a successfully developed 

new food. 
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The design of the RSSA between USDA/OICD and S&T/N is intended to 
circumvent government bureaucracy and thereby allows USDA/OICD to have the 
capability to respond adroitly, properly, and pfnptly to requests, (patlicularly from 
the field). During the years the RSSA has functioned, USDA/OICD has established 
numerous contacts with professionals who are recognized in their fields and are 
willing to work with USDA/OICD to accomplish its mission. These conditions result 

in reducing the turn-around time for results. 

Succinctly, there is am acute need for improved communication among the 
participants; i.e. within and among the Bureaus of the AID structure and between 
S&T/N and USDA/OICD. Improved monitoring of amendments to the RSSA is 
essential to prevent "overkill" and repetition of previous studies. 
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4.0 	 EVALUATION OF THE MANAGEMENT PROCFSSES AND PROGRAM 

ACHIEVEMENTS 

The 	 evaluation section of this report has been divided into four subsections; 
compliance, responsiveness, tangible and intangible results and effectiveness. 

4.1 Compliance with objectives of the RSSA 

From what was available to and observed by the review team, it was felt that 
there has been compliance with the overall objectives of the RSSA Agreement. Foul 
areas for special attention were listed in the extension document of tile RSSA for 
the FY 1983 through 1985. (No document succeededl that Project Paper Revision No. 
7 which was entitled "Nutrition and Food Technological Services lProject for 1983 
through 1985"). Those four special implementation initiative areas were: 1)Weaning 
foods, 2) Processed fortified foods and appropriate food technology, 3) PVO programs 
support and 4) Private sector involvement in nutrition activities. 

The OICD staff seems to have provided appropriate support for each of these 
four areas. During any time point in the evaluation period the MICI) food 
technology branch staff was a.tive in numerous projects in several countries. For 
examnple, during the latest reporting period (July 1. through I)ecenbet 31. 1098) 
technical advice was provided to seven different countries on a variety of different 
technological subjects. In addition, solicited private companies assistance was 
ongoing to attempt to solve problems with rice, wheat, salt and MS(; fortification. 
Other activities c production solarincluded of box cookers, developient of special 
catch-up foods and1 a more controversial project exlploring ihr use I' Sreptoc-,s 
f"agiunl M74, a probiotic inicioorgan is "u,a ia fh)o(l ingredlieilt to help prevent 
diarrhea in children. Thus, at any point projects were being initiated, ongoing or 
technical assistance support of 'ome the programs was being terinnated. 

4.2 Responsiveness 

A paitirtil .rly effective attri!,ute of the RSSA arratgeenelt is the ability to 
obtain rapid rc;ponse to food technological needs from S&T/Nutrition, All) Missions, 
PVO's and others. Not only was the food technology group from (CI) responsive 
when needs appeared, all efforts were used to reply isquickly as possible to all the 
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requests. The OICD staff clearly placed priority on and took pride in rapid, clear 
and competent response upon inquiry or request. Clearly the line of communications 
were effective in this regard. 

It was not possible to detennihe the thneliness o' the reports since a delivery 
schedule of reports was not in the original RSSA nor its amnendments. Given the 
locuments that were given to the evaluation team, it appeared that the trip reports 

were written oil schedule and many other reports were often printed without dates. 

4.3 Tangible and Intangible Results Achieved 

Much of the impact of the technology component on the overall programn is not 
easy to quantitfy. In some cases, such as the Thriposha project, success is clear - a 
high qudity, low-cost, nutritious food product is now available to numerous young 
children anld poor mothers in Sri Lmka. 

lit other cases success is probable but not yet assured. Foi example, a white 
vitamin A premix was fonnulated to be blended with MSG to reduce vitamnin A 
deficiency in Indonesia. This was a difficult project that required years of persistent 
efforts by the OICD's staff and con:sultants. The product is presently in test market 
in three provinces. Despite some technical problems, the chace for full success is 
very good. 

Technical support efforts do not always succeed. Some projects are so novel 
and complex that technical so'utions cannot be found within a reasonable time frame. 
Other proqects do not reach successful completion because of non-technical 
constrains,'; aising from political, economical, marketing, managerial and other 
reasons despite aippropriate technlical ass istance. l'hme list of' tmnqualitied successes 
during tilt, period of this leview Vs slhorter tIan desired. Nevertheless, the teamn 
sensend all overall high level of complpetelt advice iintechnical support for 
S&T/Nut itilon, Country Missi r s, PV()'s landothers seeking support from the 

OICD/lood Technology Branch (l-l'lT). 
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4.4 Technical and Managerial Effectiveness 

The technical effectiveness of the OICD/FTB is perceived to be quite good. 
They have sought advice from appropriate private sector companties and individuals as 
well as from educational institutions. There is a pattern of seeking advice from the 
same educational institutions on several projects; however, those institutions have 
been responsive, productive and produce good results. In the future, soi.e 
broadening of the resource base would be appropriate when seeking technical advice. 
Specific technical advice provided by OICD/FB staff is viewed overall to have been 

of nigh quality. 

'The managerial effectiveness of the program is more difficult to assess. A new 
director was appointed last year following a period with an acting director. In 
recent years, interconununications between S&T/N and the OICD/FTB were minial 
and working relationships were sometimes strained. This has partly resulted from the 
loose management structure of the RSSA. 

Regular meetings to allow planning between the grantee and the grantor were 
not held. No independent advisory committee was responsible for facilitating the 

smooth operation of the RSSA. 

The last review of the progran was conducted in 1985 and that was an internal 
review. No external review seemed to have been conducted on this RSSA. More 
external reviews and advice from advisory committees should occur in the future. 

It is the impression of the review team that OICD/FTB mid Rod Crowley in 
particular doggzdly pursued dhe resolution of seemingly intractable food technology 
problems. They are perceived as be:ng dedicated, honest mid 'uick to react. On the 
other hnud, the approach given to some issues has been single-niinded and 
unyielding. In some cases thi, approach overcame road blocks and hurdles and led to 
success. In other cases, this approach was not successful. One must maintain 
sensitivity to people, ideas, and issues and be flexible in approaches to problem 

solving. 

The value of continuing to work with the same groups or individuals because of 
their experience and historical perspective on the special problems of developing 
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countries is recognized. However, bringing new people into the problem-s')lving 
process could provide new advances and ideas. 
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5.A FUTURE NEEDS AND R ECOMMEN DATIONS 

Based on the conclusions dravn Iintile two preceding chapters. the reviewers 
saw ~:n1ediate neceds Ihat shli id be: *rkce n to c )ih de-at i i by the O ffice of 

Nutrit ion and I h tg tei n ueetds tiat shilod k! i %reI Ii Ti'hs \eC010addui IntI ilitire, 

presents Ithee nieeds and the iecouut teoldau:ttml. tllalfe byi the reviarCI. 

5.1 Immiediate Needs 

The ( )hI e ()f Nutrnt uin) has ef fectiavelyv uxe tile 1xdtechinoIgy services 
provided uintler this I<SSA toi delvive ultil'ils" III mn .tccptahle 14,1m11 1toinly, 
unldernourishcd pople III (kvltyjll ctillUmtu, It .II iill m illleto needt foodl 
techn11 Ogy CA )enlIsI 'A t atII It) Illf~ill1 thr f. t iitiiril oil 111e plexent tlerention 

programs anid ctmtintie the (devcfinciiin of new Pit YI.11rri, 

Tlhe~ JPfeellt f(SSA tIrIliiitlttet ,ilSej-tteinkr I(), I9'X9 lind thetreor the food 
teChIIlg)IISI'. III I JSIA/( )f(* 1 1d1(1~m~hoi . ;~It~It' ha've wtqrd IIde(Ir thI% 
RSSA' %Nvit xcekilq', riljp)vlItlvt deI'Micn. ' li. ervi III fefper irile %%ill lI)( 's 
and~ jprttfessitiai CofitacI'i thefm will *Atf1ti'il;ttil it(ht)it III,(I )Re ipae 

whftihiCabl, t.Ode p~qvIlbe iil ttr.1 eilI . ri .t 1~ pi('1l'tif 'I*ieiI
 

uievastalit i, c'res lt W.vill tLiti' theC ()fIIR (di Nt IitIIII( II har It(t r"*t4fri ' ,ilthl 
Cy~Jpertt' to t'al )lvillv thu'i hive .1 food tc( hrntoyv ( tlpIrlicit 

'Iiiefoze, I 1%ec~lti lc if)bindi!guy iS tc IIIhltiil II thef p)!c clt food 
lcchiriohopy C)xJcfttVSC ui li j- )tttr'jpcimiilt min v s rcttifc 1hioufld bc Cstablh ied, 

5.2 Lmig-k.rrrl Nerds 

All) 1%dreIcpy o~wrig nid with ir'sorilti~l IIhtuii 11is Wha I1 ueI uf, %hielterlee t i 

animll Fm~hthh IVilt( llllIg>' (_all primai spvtnia1r 1 )I III aIt Ji:rVuy tir p Ia f 
tielaveriiiV Iul(tre Itmot, hktitr quai~lity foods, safer itiois, owe (fi-t ftt'a pa 

illstr,'.'s tot jpre-ivilly jWiIrhiihIr f00(1 ;Ili(] pr)I(O. iri tonvrllrmin ft i el, and1 

af"'lstiauy ft i l J~~)t-ie I() sales 1 Irj' t rijj 1)y a Illr Vigl jltlj)I i Jtii fro( Igiiir 
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Food technoiogy expertise is needed all through AID, including: 

Office of Nutrition (S&T/N) 

Achieve functionality and acceptability in processed foods targeted for 
special groups; for example, weaning foods, "catch up" foods, and foods 
fortified with specific nutrients such as and vitamin A.iron Nutritionists 
can identify specific nutritional deficiencies in a given se imlent of the 
population btt food technologists have the expertise to process, package
and deliver a p "oduct that is acceptable, functional, safe and economical. 

Office of Agriculture (S&T/AGR 

Reduction of post-harvest loses in perishable foods (fruits, vegetables,
fish), semi-perishable foods (roots and tubers), and stable foods (cereals,
legumes). The reduction of post-harvest food loses has the potential to 
make more food available throughout the country, keep the cost of food 
low, and reduce the need for imported food. 

Directorate of Health (S&T/H) 

Food microbiologists and toxicologists have the expertise to make fresh
and processed foods safer by reducing microbial hazards and toxicants in 
foods. They provide an essential component in developing foods that 
alleviate diarrhea or compensate for diarrhea - induced nmalnutrition. 

Office of Energy (S&T/EY) 

Improve energy efficiency of food preservation and processing industries 
and home preparation of food. 

Bureau of Private Enterprise (PRE) and Office of Rural and Institutional 
Development (S&T/RD 

Make food processing establishments viable by providing the necessary
te--hnical expertise thus adding value to rural agricultural products and 
,reating jobs. 

Office of Education (S&T/ED. ,'udIntentional Training (OL_) 

Many people need to be trained in food technology to upgrade the quality 
of the food supply in LDCs. 

38 



Fqod for Peace (FVAIFFP) 

Ensure that FFP commodities are adequately processed and packaged to 
provide food in a safe and acceptable condition. 

Regional Bureaus 

Each bureau arnd mission needs food technology expertise in every project 
that involves food. 

In view of the extensive needs for food technology expertise throughout the 
Agency, the review team believes it is time to establish a central food technology 
group within the Agency that can communicate with all branches of All). Because 
food technology is a broad field, it will be necessary to bring aboard a group of 
food 	 technologists expelise different to thewith in subfields provide knowledge and 
resource base adequate to fulfidl the complex and varied objcctives of the Office of 
Nutrition and the goals of AID. 

5.3 Recommendations 

Tbe review team recommends for the consideration of S&T/N the following: 

a) 	 Provide staff capability in food science and technology on a 
permanent basis to maintain all inclusive responsibility for technical 
assistance to the AID missions. 

b) 	 Establish COntlacts with competent agronomists, agricultural
economists, agricultural engneers, and other areas requiring specific
professional assistance on an "as needed" basis. 

c) 	 Promote, plan, organize, and contribute to nutritio-n, food science aund
technology seminars would new contacts, morewhich provide 	 positive
visibility for S&T/N, and possibly result in new, fresh, viable ideas 
from peers. 

d) 	 Establisi an Advisory Committee comprised of carefully selected 
persons, capable of contributing practical, realistic sohutions and ideas 
in tWay' climate. 

e) 	 Provide time for "brain storming" and discussions of critical concerns 
with staff members within S&T, as well as other Bureaus of AID 
which may allow for better communication and develop indivisibility 
among staff members. 
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APPENDIX A SCOPE OF WORK FOR EVALUATION
 

A. The Contractor shall complete the following activities: 

(1) 	 Prepare a detailed draft evaluation protocol for review and approval by
AID. The teun shall participate in an orientation briefing with tile AID 
Office of Nutrition prior to commencing the evaluation. 

(2) 	 Review project documentation, such as RSSA agreements an(l amendments. 

(a) 	 The most important recent unendment includes funding, under the 
Congressionally-naiudated vitamin A eannauk, to: 

"Develop and test new technologies for fortifying foods with vitamin 
A aid provide assistance for the development and im)lementation of 
new operational programs to utilize food fortification as a means of 
reducing child noibidity and mortality." 

(b) 	 All) policy and strategy papers dealing with Nutrition 
(c) 	 Project quarterly reports 
(d) 	 Technical reports
(e) 	 Commissioned studies 
(f) 	 Activity concept papers 
(g) 	 Trip reports
(i) 	 Selected memos and correspondence 
(i) 	 Cable traffic 
(j) 	 Project palpers for 931-0831 mid 936-5114 
(k) 	 Project paper for 936-5116 - Vitamin A. 

(3) 	 Conduct interviews with: 

(a) 	 Relevant staff in S&T/N and IUSDA/OICD
(b) 	 Relevant staff at Colorado State, Texas A&M, and othcr universities, 

an(d cooperating institutions 
(c) 	 Key peisonnel it collaborating USAID field missions anl host country 

institutions 
(d) 	 Key personnel in A[D/W, the function of whose offices are pertinent 

to food science and technology, such as, selected members of the All)
Nutrition Sector Council and Agriculture Sector Councii 

(4) 	 Travel to visit IU.S. coop'erators such as Colorado State IIniversily, Texas 
A&M, and others, ;a:s necessary, for the pur)pose of conducling intelviews 
and reviewing doculients. 

(5) 	 Undertake two overseas field tips to .ri ... i lanka (prohictilon and 
distribultion of tlie weaning food, "''Thliposha", as an example) and llQi1on'i 
(tile fertification of monosodium glutmate wilh vilaniin A, as ;an examiplet 
to review doculentation and colidlict interviews , ili rcpreseilative 
program cooperators and participants (i.e. AlI) staff, rpresentatives of 
holt government agencies, plivale food proce;orls, plivate voluniitay 
organizations,. alid others), 

(6) 	 Prepare an(! submit ;an evaluation report that includes tile matters listed 

above 

(7) 	 Discus, the evaluation findings with the All) Office of Nultilion. 
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APPENDIX B. PERSONS CONTACTED 

Sri LaAjka 
Mr. Raja Adeyanayake, 

Coordinator of the Thriposha Factory for the Ceylon Tobacco Co. 

Dr. R.M.S.K. Amunuguna,
 
Health Clinic
 

Dr. Beatrice )e Mel,
 
Supervisor, 'Iliriposha Program for the Ministry of Health
 

Dr. L.G.A. l)issanayaice,
 
I le.ltli C1iuic
 

Mr. llenry,
 
Director of CARF/Colombo
 

Mrs. 	Fawzia ilewavitharana,
 
Research Office, Soybean Foods Research Center
 

Mr. Denis Perera,
Regional Welfare Coordinator for the Jonatha Estate Development Board 

Mr. Chandra Ranawickrania,
 
Field Coordinator for "'Fhriposha
 

Mr. Vernon Rodrico,
 
Former Manager, Ceylon Tobacco Co.
 

Dr. D.11.0. Wattegana,
 
lealhh Clinic
 

Mr. Kingsley Weerasinghe,
 
Present Manager, Ceylon Tobacco Co.
 

Mr. N. Wickraniasinghe,
 
Mmager, llimuie Group Tea Estate
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Indonesia 

Ms. Jennifer Brinch
 
USAID/Jakarta
 

Mr. William Carter
 
USAID/Jakarta
 

Mr. Hirata
 
Pt. Ajinomoto, Surabaya
 

Dr. Benny A. Kodyat
Dept. of Health, Govennent of Indonesia, Jakarta 

Ms. Joellen Lambiotte
 
Contractor, USAID/Jakarta
 

Dr. S. L. Leimena 
Dept. of !-ealtih, Government of Indonesia, Jakarta 

Mr. D. S. Lira 
Pt. Miwon Indonesia, Surabaya 

Mr. Tendi Mainardi
 
USAID/Jakarta
 

Ms. Georgia McCauley
 
USAID/Jakarta
 

Ms. Kathleen McDonald
 
USAID/Jakarta
 

Mr. David Nelson
 
USAID/Jakarta
 

Ms. Joy Riggs-Perla
 
USAID/Jakarta
 

Mr. Sudibya
Dept. of Health, Goverment of Indonesia, Surabaya 

Mr. Takemura
 
Pt. Ajinomoto, Surabaya
 

Dr. Emmanuel Voulgaropoulous
 
USAID/Jakarta
 

Mr. Jan Waruntu
 
USAID/Jakarta
 

Mr. Steven E. Wilbur
 
HKI/Jakarta
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United States 

Dr. Fred Barrett,
 
USDA/OICD, Washington, D.C.
 

Dr. Paul R. C-owley,
 
USDA/OICD, Washington, D.C.
 

Frances Davidson, 
AID/Bureau for Science and Technology, Office of 
Nutrition/R 

Fred F. Funston,
 
USDA/OICD, Washington, D.C.
 

Judson Harper, 
Colorado State University, Fort Collins, Colorado 

Richard Jansen, 
Colorado State University, Fort Collins, Colorado 

Norge Jerome, 
AID/Bureau for Science and Technology, Office of 
Nutrition 

Samuel Kahn, 
,AD/Bureau for Science and Technology, Office of 
Nutrition 

Tirn Levelle,
 
AID/Visiting Fellow from CARE
 

Nicolaas Luykx,
AID/Bureau for Science and Technology, Office of 
Nutrition 

Melanie Marlette,
 
AID/PPC
 

John Nichols, 
Texas A&M University, College Station, Texas 

Karen Nurick,
 
AD/Asia/Near East Bureau/R
 

Hope Sukin, 
AID/Food for Peace and Voluntary Assistance/ 
Policy Planning and Evaluation 

Robert P. Weil,
 
USDA/OICD, Washington, D.C.
 

George Wood, 
AID/Food for Peace and Voluntary Assistance 
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APPENDIX C. LIST OF DOCUMENTS REVIEWED
 

Ackels, A.A. et a]. "Thriposha Expansion Construction Proposal" For CARE-Sri 
Lanka. January 1981. 

Action Memorandum for the Senior Assistant Adm.:istrator for Science and
Teclhology. Subject Paper: Nutrition and Food Technical Services. April 13, 1987. 

AID and USDA. Amendment to RSSA BST-0831-R-AG-4207-00 under Nutrition and
Food Technology Services Project. Fiscal Year 1987/88. 

Bogyo, Stephen, et al. "Directions for Food Science and Technology Programs in theAgency for Intemational Development." An Advisory Report for Delivery Order No.

2 under Contract No. PDC-1406-I-7029-00. EDC, Newton, MA, 1988.
 

"A Briefing Book on OICD."
 

CARE. "Operational 
 Plan: Thriposha Program (Thriposha Production/Feeding) FY 
1989.' 

Colorado State University. LEC Newsletter. Vol. XIII, No. 1, January 1989. 

"Concept Paper: A Pro-essed Catch-Up Food to Reduce Child Mortality." Draft, R.P.
Weil 5/20/88.
 

LEC Newsletter. Vol. XII, No. 2, July 1988.
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