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•CBS/Africa Oilseed Project
 

EXECUTIVE S.+ARY
 

The goal of having impoverished rural subsistence families grow oil­

:

seeds and have the seeds processed'into oil.and a high protein residue
 

suitable for use as a food ingredient*.fills'.a nutritional need and provides
 
• . , • . 

a potentialjoi'rca, of income.. This is. te -for the fou•r coutries -visited 
I ..+.." ....... i 

and presumaW.y".'fo. other f not, _ cointries: in. Sub-Sahara Africa . Concep­
tuall*y' thppears to.be-*sound.. It"general, unusual circumstances 

the.... r,. .. : the,.:.je",.c .... .. 

in each. country (as well.as. the cl.osed. nature of the system-involving the 
..... .•. •• ~~~~~~..!.. .. ,..-, ...... . . ..........
module's "operatl . 'atend to insulate: the .oseed module system from conven­

mo le..-. .•- • ".o e. "~l " ied moue y•. 

tional economic' feasi bility considerations. Data and ime' were insufficient 

to providte basIs fora rigorous analysis .. Unit.operating osts seem to 

be presently.Iinorinat.ely high compared .to'noimal commercial practice and 

must eventually be improved... The ,tecbnolog is satisfactory"for present. 

purposes but york should commence immediately on system improvements as well 

as exploration of alternate technologies. 

In Rwanda and Kenya sunflower production is a. priority of :the respec­

tive governments and the CBS program complements existing efforts to promote 

edible.oil self-sufficiency. Available data indicates that-lipid consumption 

is low and weaniniz Dractices poor. Local sunflower production and processing 

could meet a real and urgent need 

In Kenya the Government program for the development or an otlseed. 

processing industry probably limits the CBS project to sites ,which are remoze 

from the commercial- growing and pressing areas r In R,4anda. the situation is 

such that-'the CES.system could.be "the, o nl game in to'" for many years,. 

and the CS project in Rwanda has potential for making a major contribution 

to .solving that country's, edible oils problem as well as providing direct
 



benefits to the participants. 

1T-n Upper Volta CRS has promoted.the use of sesame seed as a source of 

oil and a high protein residue. Concentrating solely on sesame as' a..sourc'e 

of oil may be inadvisable. Yield dat& indicate that participanrts in the 

program may not be able to grow enough 'sesame to Justify the prpgram. Since 

groundnuts and kaite nuts &re als6.40od: soure .of, edible',oil and are read-,' 

ily available,, the CRS. oilseled.program should. consider promcting .the prdduc. 

tion and Droces.ini. of.. oeor more",o.-ttese."crops. cepenting on" regiona.L 

grow~ng 'condions..' .'.Available dit&"indicates that the program addresses 
., •. .. • . ... 

.. , . S 

critical ntritional. needs.. In this)6ase,. the. presence of existing commer-. 

cial oilseed.'cottons e; processing..o erations probably eliminates the south­

western part or tne country as possio±e CRS sites,,*: Since transport facilities 
andc conomic c*nd i'nsas "Vll.as.climatic -conditions va.from"region to. 

region, type. of' operation. mobile vs' It ion .0 as) wel, as oilseed .types. 

should be considered separately for.eac region: 

In The Gambia the abundance of groundnuts wo.uld suggest that .lip:Ld and.,, 

protein requirements could be readily met. However groundnuts are a cash 

crop grown primarily for sale rather than consumption. :The government set­

aside of peanut oil for home consumption is trivial compared to need. WeLning 

practices are poor and malnutrition is widespread, particularly during the, 

rainy season. Local sunflower production could serve two purposes: (a) it 

would assure an adequate supply of edible oil and-. alow-cost high protein­

food. and (b) increase income by permitting more of the peanut crop to be sola. 

Two general areas must be watched and any drastic change analyzed for possible 

effect on the project. These are the groundnut export situation and the effect 

of the impending Sengalese confederation/cooperation on the vegetable oil 

situation. Low groundnut prices could change the feasibility of the CRS project 

dramatically.
 



The importance of extensive data collection in the near future should'i
 

'
 be stressed. -Appendix III describes the data to be collected and hov the 

data can ,be used for project. control and decision making, future plaqning 

of operations and organization, process economics improvements, and evalu­

ation. Details are also available in-the country reports.' Recommendations 

have been made.regarding cooperation with outside organi2ations in.Obtaining 

data. - Suggestion's'Iiave been .made for:i "*CiO}" programs regarding alternate" 

oilseeds.(Uppe .V.olta"and.The Gambia:)'. (b.) study of qperat'ing parameters 

(Kenya); ':..s.tud y:*f. ci.e.quality and nutriti6onal value (all countries);­

and (d) p.eps&ihg.dehulled oilseed/grain mixtures (Kenya). 

It'ra'cbnidid*that althoug-ofsrious.. concern, the aflatoxin 

problem did" .not necessarily preclude utilizatidn. of the cake for human food 

'providedproper.precauition. wer.e taken. . Risks should be..weighed.against.
 

potential benefits'.>"aforcementof screeningaid testing procedure's and.o 

adequate dryIng and.storage precautions..sh6uld permit'use of the'cake 'as
 

food.
 

Suggestions have been made for reinforcing project supervision and
 

assistance, in terms of additional personnel, exposure to alternate technolo­

gies, training of personnel, and establishment of cooperative arrangements
 

with other institutions. 'AppendixIV contains suggestions for minor modi­

fications to the existing system which could improve its efficiency.. Investi­

gation of possibilities for alternate tecbiologies available is also recommen­

ded. A.change in the proposed oilseed procedure has been recommended to pro­

vide drying and storage facilities at the centers to facilitate aflatoxin con­

trol as -well as operations continuity. The effsct o n cost of improved proces­

sing efficiency, increase throughput and an increase in the number of days of
 

operation are discussed in,Appendix V. How the oil could be marketed and when
 

marketing of the oil becomes desirable is addressed in.Appendix VI.
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:CRS/Africa Oilseed Project
 

BACKGROUND.
 

CRS/Africa-is 'encouragingoilseed production.(sunflower and sesame) as 

part of its Fo6d and Nutrition Progr. Oilseeds are.processed into oil 

and expeller cake-using small-sc aaelseed proc. ing units. Prject goals are 

to providew 'an'.In.i genous cailorie .anc protein source for feeding vulner.ble 

groups and. to"generate income. .trough th,'sale "of.oil- (or by, substituting 
the oil for oili normally urcha"d) Units.have.been introducedin Kenya,..


Rwanda,'Upper Volta and The Gambia.'
 
CRS requested', and AD/W"rovided technic'al a sistance.related to nu­

tritional.' need', euipme. .' ost analysis and..future'project development. 

Une eeh'country..repres0_ts a: differamt set .of needs/problems the. 

team of Hornstein/Wingard visi'ted esch -of-t.e four 'countries'. Glerr Knapp, 

CRS Regional Agricultura3, Advisor.,accompiaied. this .eba. He serve. as mien­

tor, interpreter Cin French-speaking coir:tries) an d agronomist, He. was an 

invaluable source of information concerning the, project s history 'and de­

velopment.,
 

Initial discussions with CRS personnel. in Nairobi'and perusal of existing 

reports and documents concerning the oilseed project indicated that our initial 

workscope (appendix I)was appropriate and confirmed that the major issues were 

concerned with:
 

1. Efficiency and cost effectiveness of the operation. 

2. Problems relating to the expeller cake ­

a. High fiber content
 

b.. Aflatoxin contamination
 

3. The nutritional aspecTs or tne program.
 

4., Future research needs.
 

http:vulner.bl


it became obvious that the project was in the early stages of real 

development. However, a solid base has been established for program-exp A­

sion through the exploratory work done to date." 't also became evident, with 

increased exposure to the different.country situations, that normal commercial 

oilseed and vegetable considerations have little effect on the-current value 

of the project. -Th entire operatipn c r be considered, as a closed system' 
that operates.ii Its. own .re.atively isolate universe. . The 'system elements 

being:..,. pzrbduciod -and. . ansport :thd oil eids' by Ie MCH participants, 
.. .... . . .."~~~. :......, . ... .. .. , " . .,...-

proesin mdues consumiption'lcalybth.CS ~ndtransport, st.sorage, and 

of the Crude- (without. refininx) /oroducts by the Darticipants and their neighbors. 

Because*&of' the; above. it "i's" felt. that- tha lack of "solid" -operating cost 

and yield .'dAta of..suff ic:ent'*quality for rig6rous economic analyses is not. a 

serious matter at 'this time-.:. Inst.eda,.,we.have. 'concentrated. on setting down. the 

types of data that should be. coIl'detdd. We*have alsb .tried to indi6ate factors. 

controlling costs, yields, eta.; f actors- tat coUd aterially improve the po-. 

tential viability of the program in a more competitive environment.." We an­

ticipate that more detailed evaluations can e"made if good records axe kept 

and the suggested research is carried out during the coming year. Changing 

world conditions in the overall vegetable oil situation may have some effect 

on the project environments as well. As new data become available, a serious 

study of how best to implement- future programs in'other countries should be 

initiated. 

This report consists of'our.'observations,,their implications and our 

recommendations. Each country is treated as a separate entity. The final 

section presents an overall assessment of the project and recommendations. 

Appendix II lists the individuals (and their affiliations),with whom we met 

and discussed the CRS project. The- country reports are basically the draft 

reports we left at each CRS mission at the end of our country visit. 

http:lcalybth.CS
http:operates.ii


I. Kenya Country Report
 

CRS/Africa Oilseed Project
 

Nutritional Aspects 

Information obtained in large pa- from Report of Chiid.Nutrition 

Survey l9T8/T9 -;.Central Bureau or Sttistics, Ministi of. Economi Planning 

an& Development. 

(1) Survey lookid*at qid re.-6-6o months. or age. 

or ='ut ing and(2) Detin~a t ritib.als.tiiatius ..*in' tem. 01 was ila g' that isiin 
, .... . " - ...... .. . .. .. . , 

terms orhiht0g. id weight/agqi,
 

(A cli*, wh.6 ismall"in tems. o' ichigit/age has been malnourished in
 
'. . .:'
• .~~.::.,..".- " ''........ ....... .,.


t:h* s:: :'e~el"ti~c"' ' hl h is "lo in weght/height is 

.. i.--, termed -. A .., . . . 

currently aourmishesd and' the condition is . termed. wasted., 
,~~....... ..... " .... :• . . ..'... . • ..... ,. . ".. ,. 

(a) "Stunted children- ('q' 41tai) 4i- eatest.'in' rurail part of the.. 

.coast and. Nyanza Province...i*d lowest..inurban areas of larger*towns.
 

(b) "Wasted." children (lowrt/ht)' .highes. :in rural.'and urban parts of coast 

and lowest in rural parts.of.Central and Western.Provinces. 

(c) Overall 4T.2% rural and 33.3% of urban children were below the.,5th. 

percentile of reference population. (That is about 50% of rural chil-'_ 

dren were smaller than 9 5%of children of similar age eg..i n well-to­

do Kenyan homes).
 

(d) In addition 4.3% rural and'6.l% of urban children were fairly 
,severely
 

wasted- (not only small but close to emaciated) and -% rural and
 

0.8% urban were very severely wasted (probably 
marasmic).
 

l .:e) Mothers in rural areas breastfed their children for ian aerage, o 

months and urban mother breastfed children for, about 10 months., The
 

number of children breastfed less than 3,months was 2.6% in rural areas:
 

and up to 15.0%,'in urban areas. Weaning-foods_ are given to children
 

.6­



generally by 6 months of age. However, more-than 1/2 the children 

in rural areas and nearly 3/4 of urban cl,ildren were given a weaning 

porridge in which maize flour was the major ingredient (no adequate 

protein source included). Children fed porridge in which cassava or
 

bananas were one of the main ingredients tended.to be more under­

nourished than the,children in the same areas fed with porridge made
 

from other ingredients. In,rural areas children given porridge in
 

which cassava,was a main ingredient had the highest prevalence of
 

wasting and combined wasting and stunting.
 

(f) A visit to the Food andNutrition center in Iriamorai in Embu District
 

confirmed, at least in-this instance, that weaning began at .about h-6 

months of age, children were fed until 12-15 months of age, and that 

the number of stunted: children was high. Edible oil was in short 

supply and Kimbo (apalm oil based fat.) was purchased when funds.were 

available.
 

L'.rlicat ions 

The available data appears to indicate,that both,calorie and ,protein:are
 

the oil an& the residue;enerally low in the rural Kenyan diet and that both 

status.:,ake could play an import.ant role in improving nutritional If the 

CBS oilseed programattains its ultimate goal*, participants would produce 

about 200 kg of sunflower seed,. the yield of.oil would be about TO kg and 

the yield of press-cake about, 90 kS. (hulls represent the remainder)., Nutri-; 

ents supplied per capita per day assuming a family of seven are:
 

(a) Oil,- Total calories per annum 630,000 (To,000 x 9 Cal/g) or
 

approxcinazely 250 calories/p
serson/day.
 

(b) Cake - Total calories per annum 360,000 (90,000 x I cal/g) or 

'aporoxiately ltUO calories/person/day. 

-total Drotein per annm,.assuming 45% protein in zake, 40.5 kg, or 

* The initial goals s.pear to be relatively modest about 1/3 the ulttmate 'o-11 
'
' vow long itmay ta 'nz r.'ch the- 2O0 Ki. levL cmnnot be ',i e 



• n of protein per person, per day. Sun'­approximateLy 


flower protein has a high biological,availability and could.
 

ms of fully utilized protein/be eQuivalent to about 13 

the. oil-and cake are fully,utilized an in­berson/day., If 

crease of 390 calories.'and 13"gm of protein per capita 

could have consideraMe impac .nimproving,nutritional 

&tkhS..- Nutritionally th' eoj eat. is well, jiustified. 

Problem Aieas:.*, 

the roblms:.. iitialy 'cited (i) iow efficiency in expelling(a) T tof -.

oneat o~f the cake ar-e later-re'lated.oland. R(i Ythe'.high'%fiber 
' :
 .,.... .•• 

of' the' sunflower.'seedigh.oifepus ion:,. the f ibert hull contentFor 

fecL"int'%tbe.'expeler.. must be high about .0-!%.. However, the residue 

. .... .-. * . %. ..after'!"I. epulsion :. . , . .has, too 'high,. a.f iber 'cont'ent to be' used in child 

!eedi.' On the other..hand'if the fiber'content is low enough*so•"~~........."../ . ."....... :. 

:hat' thde residue can be. used- in 'chid feeding,. the oil, expelled is 

auch too low to make the process feasible. 

to therhe suggestion was made that the sunflower seed be dehulle. 

greatest extent possible (thus minimizing fiber coitent) and that 

corn kernels be mixed with the sunflower seed and the mixture put 

would serve the same purpose 'as thethrough the expeller. The corn 

insure. good oil expulsion"hulls" creating enough frictiom (heat) to 

a cake with low fiber content. The corn/sunflowerand would- leave 

a "CSM" type product.. Initial ixperiments with a mix­
cake would be 

ture of dehulled sunflower seed and corn substantially increased the 

yield of oil and provided a well-defined cake of ,mroved color. 

for corn gave a similar result.Substituting millet 

done. to determine the optimum,Recommendat ion: Further work should: be 

appears to be: qu te promising andmixtures and conditions. This approach 

-8­



could solve both yield and fiber problems.
 

(b) Assessing the Nutritional Value of the Cake.
 

Before promoting the use of the cake as a food supplement its
 

nutritional value and safety should be confirmed.
 

Recommendation: Assuming that the sunflower/corn approach is desireable
 

determine the PFER (protein efficiency ratio) of (a)the partially dehulled
 

sunflower cake and (b) the sunflower/corn residual cake. If the results are
 

satisfactory, it may be useful to run clinical-assays (child feeding trials
 

under clinical conditions) to determine the merits of the products as human
 

food. The Office of Nutrition AID/W supports an existing clinical assay
 

laboratory that can advise on such studies.
 

(c) Assessing the Composition of the Seed and Cake. 

The CRS project would benefit by having a better fix on the composition 

of the sunflower seed (hull content, oil content, protein content) and the 

cake. 

We visited East African Industries and discussed their sunflower opera­

tions in some detail with Mr. Ngugi, chief of their oilseed operations. The 

results of that visit are discussed elsewhere in this report; our concern
 

here is with their analytical capability. EAI has a small laboratory that
 

carries out the required analysis for water, fat protein and fiber. Mr. Ngugi,
 

when asked if EAi could run these analyses for CRS, (presumably at a fee) was
 

receptive to the suggestion.
 

Recommendation: It is essential that compositional analysis of seed and
 

the expeller cake be determined. An economic analysis of the project cannot
 

be carried zut Without this info.-tion. 

(d)Aflatoxin
 

Residu'es after oil expulsion have been assayed for aflatoxin. While
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other samples had more than the allowablemost samples were uncontaminated 

20 ppb. As a resultO promotion of the press cake has been virtually halted.
 

How to handle this issue requires making a value judg.ement. A first reaction 

and not use the cake for child feeding.' Whetheris to be ultra conservative 

this action is justified is not clear.-,.. ? In .. Kenya-there appears.to be a need 

and protein in the. ldake. 'Aflatoxin contamination is not''for the' calories 
.......................................
 

limited to sunf;ower .If improperly dried .fnd.stored.:-; corh', peanuts, etc. 

useful •approach. would be can all"be co6tamiMated cad'. eaten'. ...Pehaps a. more 

to- edu;ate the people.' rbwing. sunflower to' improve drying and storage con­

ditions ad screen the. sunrlower'.t9 insure that aflatoxin is absent.'.. 

head oilseeds. development. inthe Crop
Health. Sdri 'eand.ith Mr.' Ogla, 

Productio0. Sect.oni Ministry of Agriculture 'revealed ,that. they. shared this'
 

- .. ,... d.iying st.rag
proper andviewpoint. Ms. and.-Wanda,Mr 

should reduc..'or eliminate aflatoxin contamnation. They also areed.thatif 

and storage) it should be possible tothese conditions are met (proper drying 

the residual cake as a food supplement for children.' The rationale again.
use 

being that aflatoxin in 'equal or greater .amounts is probably being ingested 

with other foods. Aflatoxin is a universal rather than a sunflower specific 

problem and the expeller cake would do little to exacerbate the problem. The 

nutritional benefits would outweigh the 'risk.
 

Concern about aflatoxin is justified and efforts to
Recommendation: 


we believe the health danger is not
minimize fungus growth should be made but 

great enough to discard the residue if.precautions are taken. Proper drying 

to mothers participating in the oil­and storage procedures should. be taught 

seed project. .
 

(a) It may be worth evaluating: the possibility of having .the participants
 

in the oilseed project bring the sunflovtr seeds immediately after 
harvest to
 

the Food and Nutrition Centers that house the oilseed modules.
 

http:sunrlower'.t9


Drying, storage and*processing could alL be 	 carried our aG tnese uenzers. 

The Applied Technology Unit at Karen has developed solar dryers that could 

serve to dry sunflower seed. Mr. Mbogori (CRS) will explore the feasibility 

of using these dryers.
 

A "rotating"' system could be installed.. CRS could make an initial in­

sunflower seed and process the seed into oil and.cke*.. When avestment in 

sieeds to the. Center she would receive oilparticipant brings. her sunflower 


and cake equixalent ht.• of seed minus. amount, for processing.
to.' the..tb.. weight
.. 

.. *.•anequivale• 	
-. .. . 

.,. . 

This seed ciild %turn~be prQcessed -4- and' so ad infinitum. Another ad­

vantage of. this approach' is that. the expeller could run continuously (and more..


efficientlk) wit a'suplr.of seed on hand. 

(b) 	 To'i'urt er'insure that sunflower seeds aeenot contaminated UV 

for detecting flatoxin.:Fluorescene can' provide a rapid screening method 

containare.. Samples that fluoresce.maySamples that: do. not, fluoresce are n 

or may not be contaminated and re uire further checking. 

Miscellaneous Observations 

(a) At the Iriamorai Food and' Nutrition center, 500 of the 700 mothers in 

the 	program were growing sunflowers, an indication of their perceived
 

need for oil. 

(b) 	 One of the oilseed modules is mounted on a truck and serves several 

centers. We watched the operation in an isolated area. About 25' 

women had brought sunflower to the site for 	processing. The dehulling
 

process had been too efficient, andt as a result the yield 
of oil was 

Despite the low yield the women appeared to be glad to obtainlow. 

distance of 15.kilometersthe oil. One woman carried !0 kg of seed a 

to obtain the oil, Another had been there the year before and sold 

one-half the oil recovered. This.year she planned to keep all of the 

Obviously, this is not
oil 	- she valued the oil more than the money. 

a conclusive argument for the need for oil
 

-11­
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but it does appear to be,& very precious commodity in poor rural
 

areas.
 

(c) The'cake can be collected and sold for animal feed. East Africa 

Industries, a "arge produ-e. of sufiower oil in Kenya sells the 

cake for approximately $120/ton. The price. depends upon the fiber 

andprotein conteit of 'the:'cake.. The.return cguldbe appropriately 
•. .". .' . . ' .. ' . .. : " .• . • . 

distributed 	to the participants in. the project. Six cents/lb. for 

cakewoul .5%:'pfteind appear to"bt"desireable only if a decision 

is made not 	to use the cake for. uman food. 

(d). - I.is concerned .about afliatoxin 6ntaminati'on of the "cake" 

they sell to animal feed. pr6ducirs.' 
. . 

. Thiir approach is preventive. 
..-. . .	 . . 

On8"lae f arms.where they have contracted for sunflower seed, ZAt 

plans *to harvest, dry. and store.the seeds' themselyes. On* small. 

re­farms they will instruct the "farmers td harvest the seeds and 
. • . - ..

* 

quest them to bring the seeds to EAt for.immediate"sale 

(e) We met -withUSAID staff and then w1th Ms. Allisen Herrick,.mission
 

USAID was unaware of the project but expressed considerable
director. 


interest in the project. Ms. Herrick expressed an interest-in visiting
 

a Center where the expeller was in operation and Dr. Levisan Agecono­

mist accompanied us to the Ministry of Agriculture. It could be use­

ful -forCRS to explore possibilities for USAID cooperation.
 

(f)We met with Mr. Adero, head CROP Production Section, Ministry of 

Agriculture and Mr. Ogila, head oilseeds development in that section. 

They were unaware of the project. At the end of our discussions, 

they expressed their belief that the nutritional benefitsof the CRS 

oilseed project was particularly relevant to the needs of the rural 

poor and that it complemented Kenyan erforts to insure ealole oil 



self-sufficiency. They asked-to be kebt informed of progress and
 

offered to help, if requested.
 

(g) A relatively'simDle Procedure for destroying aflatoxin ,has been. 

developed. It consists of wetting the contam1natec :mare.ria.­

within amionia water and storing'.the material in sealed .plastic 

bags .for,two )to triee weeks.. There is no loss in palatability etc. 

Detail of: the'.procedure has •be. left with.CBS. . It may be useful 

to' coliedt- contaminated. mat"erial. (idenatified'by screening) and 

treat :I e b-batches by th-'s procedure, 
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I. -NYA COUNTRY REPORT
 

CRS/Africa Oilseed Proj ect,
 

Technical and Comimecial Aspects"i
 

.A. General- Environment 

It appears that the project.fits well with" needs. fo oil and additional 

food and: may provide incremental income generation in the rural areas which 

are remote from the favorable agricultural areas. The GOK Agriculture Minis­

try personnel reacted favorably to the project and offered field extension 

help since they felt it would:. complement their own efforts and benefit."the 

people" directly. The major processor (East African Industries) feltl the 

project complemented their own- efforts- in :sunflower production .and expressed 

a willingness to help with laboratory work. 

There are alternate oil sources and new programs in existence which may 

offer some restraints and limitations to the locations and circumstances under 

which the CRS system can operate successfully. These include:: 

(1)Corn germ oil that might supply at least,.4000 tonnes oil per year 

if fully exploited. At least one private plant is presently in 

operation using.-solvent extract-ion and others are planned. 

(2)Cottonseed oil is currently being produced and could supply as much­

as 6,000 tonnes per year based on current cottonseed production.
 

-
(3)IEAI ha5 zarge!ed a z zcz per year C-­

198 (which would presumably be in addition to the 5,000 tonnes that 

could currently be produced from available sunflower) and other 

plants are in existence as well.Best Available Document: 



All this will not 	add up to the current imports of some 70,000 tonnes 

(estimated) so that an ;verall short supply exists as well as a problem with
 

distribution of that supply.
 

B. Technology ­

Although'present data do not'permit a rigorous analysis., it appears that
 

the CRS oilseed system can be useful'i~n'nya.. However,. it is felt that system
 
..... .. .....'. ... .. ..	 .".... .

• , ~~.......... . .
 
. • ., • . ° ' * . 

and operating refintmenta -are.more urgent'since economical alternatives exist 
........
--..........................
 

in the countr' an..will-apparently...sprea.4 investigation of possible alternate 

now in order to. 'ope with future chahges in 
small, scale"technoloY.. is warrant ed 

the situition. 

that the C S.irJect: director's pro~posed program ofrt' i ores;ede.d 	 V 

data on the pressing operation be followed and even ex­
,.....'........ ."..... 

These' data would provide a.firmer basi's for determining current cost 

obtaining more detaied 

vanded." 

information for
 parameters and the'value of "rocess'refinements :hey also provide 

terms of yields, costs, capacity,.control "fine-tuning", improvement of results in 


also provide: firm.basis for making a
 
and product quality. These data will 


in' terms of relative efficiency.
valid comparison with other systems 


We suggest that the following information would be very useful'to CRS
 

in future evaluations, of changes in the
 
in their current operations 	as well as 

system and/or program:
 

oil content and moisture be determined on a num­
1. 	 Seed analysi- (a) 

from each area at the beginning of the harvest
ber of samples from each crop and 


Spot checks should be made periodically thereafter. Any unexplained
 
season. 


Hull content 
change in operating results might also trigger a seed analysis. 


"-- - -­
should also be determined by 	running a convenzional fiber analysi. 

be. separated by hand and the 	percentage determined 
by weighing. 

parison hulls can 


check the
 
This will give an 	indication of minimum fiber possible 

as well as 
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*analytical method.
 

2. Cake analysis oil and moisture content should be determined
 

(a)periodically to check visual evaluation of operating efficiency, (b) in
 

the event of any radical change in cake character, operating conditions, or 

seed appearance, (c) -whenoperating'changes are ,made, and (d) when feed com-, 

position is changed (if corn, e.g. is added to completely dehulled seed). 

3. Material balance - quantities of seed fed, oil produced, cake pro­

duced, and hulls produced should be measured as accurately as possible over 

periods of consistent operation st'.ch as a day. This will permit cross-check-, 

ing of analyses and indicate possible sources of. losses. which might, be cor-' 
rected. Collection of the hulls might facilitate their use as fuel, soll 

stabilizer, animal litter, etc. Experience will indicate the frequency of
 

analysis that is really required after the initial trial periods.
 

The importance of adequate operator training should be stressed. The 

training should lead to an understanding of the basic principles of the sys­

tem and parameters affecting its efficiency as well as the pure mechanics of 

the operation. 

C. Marketing
 

Because of existing and contemplated "competiticn"in the more accessible 

areas the greater part of the oil will probably be produced and consumed in 

the remote areas of Kenya since oil prices are controlled and uniform over 

the country, making it unprofitable to distribute oil to remote areas. The 

areas of operation should be selected with great care, keeping in mind'that 

the larger oil extraction plants in the country are underutilized at present 

(generally more cost efficient) and tend to move oil out further from their 

producing cenaers as rasnaporta-ion improves and suppies avaiiaie i . 

There is a possibility that excess cake can be sold (or used) for animal 

feed. 
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D. 	Suggestions - Refer t6 Rwanda Preliminary Observations., 

In addition: 

1. Consider making provision to heat the oil when settling! orfilt 

tion is slow and difficult. 

2. See section on testing inpat B. 

3. Cosider relocating Mbtini"unit1 

E. Addendum- Refer to Rwanda. Preliminar. Observations.. 
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I1. Rwanda,Country Revort
 

CRS/Africa Oilseed Prolect
 

Nutritional Asoects
 

Nutritional Data
 

1. Available ,data obtained frQ* CRS. and .USAID. indiites that nutritiona1: 

status of childrenO6-6"yearg..,of age is poor.* In terms: 6f weight/age 35are 

below 80% of thamedia. for .well'nouhrihed children'and can be considered mal­

nourished.> Ot'thesih.6%".aive Kwashiokr,.6% are marasmic and 3.I&% have'both 

kwashiokor' -and.marasms. ..The f'igure. of amost. •6% so.badly Tnourished. is 

alarming.,' 

2.' The .majorinu-tritional problem appears to. be:.a,lack .of calories., The 

average Ewandan.'.consume6s: about.1750".calories/day .(about -a 20%* shortfall>. .Inz 
particularlipid consumption is.Io;,•Availabl. data indic.ate that about 6%: 

of caloriei is:derived from lipid.'" A desirable diet.would contain about 25% 

of calories in the form of lipid. 

3. Protein intake appear on average to be adequate. _Legues are a. 

major food staple. Beans form a surprisingly large part of the diet, the 

aveiage daily intake is more than 190 gms/day. 

4. Mineral and vitamin deficiencies are not considered a problem.,'
 

5. Weaning practices are poor. Breast feeding continues until the next.
 

child and'may continue for more than two years. Solid foods are not introduced
 

in any systematic fashior. To appease hunger bananas or some cereal porridge
 

may be given. This is inadequate both in calories and protein. Poor weaning
 

practices may well account for the high incidence of kwashiokor azd ma:-smus.
 

6. The Food and Nutrition Centers serve as a dispensory and as a.
 

maternity ward as well, as a source of supplementary
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food and nutrition education."
 

The nutritionists at the two centers visited- Rwesoro (CRS) and
 

Mukeroye (government operated) provided the folloving anecdotal .nfor-,
 

mation:
 

a.. Women woad undoubtedly'yprchase more edible oil if they'could 

.,.afford to do so. 

.b. Oncethconce. of growing.wiflower -seed (sunflower is 

"Drowted. in.iRwanda) -and. obtaining sunflower oil is explained 

and demonstrate, thereis...little problemi in promoting the 

proj ect1. 

0-ii doiste~fh R iIs glendrally unrefinid .and usually 

•or soybean.oil. Both of these-are 

strongly. flavored . Unrefined. sunflover.oil presents. no 

* acceptability prodblem 

d. 	 It, is important to teach Proper agronomic practices to insue, 

good sunflower yields. 

e. 	 As with other crops produced some. of the oil wil. be sold,.. 

some used at home. 

f. 	 The expeller cake could be used as an. ingredient in foods if 

the women were instructed in its use. When asked whether it. 

would be possible to promote the use of the cake as a supple­

ment to foods and/or as an ingredient of a weaning food, 

but.e.g. after the safety and nutritive value of. 

the cake was established, rather than initially, we were
 

advised that it would be best.to emphasize the ,value of the
 

cake from the outset..
 
rmplications
 

Based on the above we can conclude:
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1. The oiseed project is admirably suited for Rwanda. The oil is 

undoubtedly needed and as indicated in the Kenya report could provide an 

impressive nutritiona~l benefit. If some.of the oil is sold it could gener­

ate appreciable income since oil sells for about..$9/gallon. (The CRS pro­

gram goal. of 200 kg of sunflower is at variance With .the Rwanda project, 

paper that estimates a family production of T5. kg" pf slunrioer seed/annu'. 

The value of. th" proJ 6t ia .obvously reduced,.if.oilsee' production is low).7 

2., Tha" _ ilr caie" prsa'*aco picture"' ,As' ndicated i , 

Kenya repor :the 'unfl6ver prot'ein. is 'of good qUality'and could serve'as' a 

valuible in.redient. if safety. was 'assured.. Howevir. the-. need for, additional' 

protein.may n6t:'... as., .ge-tin wada'.as* -inother Sub-".ha;ra African, 

countries because:. of-the.high bean consumptioi, and beans. can be an adequate 

component of a weaning"i'ies'fbod*. -'Three possib fo' i 

residual expelier cake: 

i. 	 Tn view of the 'overali aVSrilabilitTr of legumes .the cake cian 

be sold as animal, feed.' nd the return appropriately distribu­

ted 	to participating families.
 

ii. If safety is assured but fiber content is too high for incor­

poration into a weaning food the residual cake could serve. 

as a general food additive in soups, etc. 

iii. 	 If safety is assured and fiber content low the cake can serve 

aa ingredient i weaning, foods and/or a general prupose 

' food supplement. The option also eists i ii.3.nd.iii. for 

selling a portion of the 6ake. 

Recommendations:
 

1. There is a possiblity that aflatoxin may be a pr ob Ilem.'* TIhis should 

be checked. Samples could be sent for analysis to CRS/Nairobi/Regional 
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Office. 

2. The shelf life of the expe ler cake may.be podr--altho.ug..ot 

probable, this should be determined. An FAQ employee, Dr. ossyut, 

pediatrician at Kigali hospital, appeared to be interested in working with 

CES to check the microbiological .safety. of the.cake. This, should be done. 

should have a shelf life of-at. least si~cwweeks I(this -figure isThe 	 cake 
ould 	be brought to the expellerbased on the CRS.iassmPton: that oilseeds" 

at monthly .ierrals:), 

3. The nutrtl;onissts at the Food and Nutrition Centers are ftull 
: *. . " ." 

aware tha" weaning 'prictices mst be .iiproved.' 'Anutrition educatiozi 

campaign has been "initiatedto devei'p tihe *eaning food c6ncept. The ex­

pe" er cake could. be ras one polsible method, not as. the sois 

method, for addiag needed. protein, to-e' en4lhl'diet (beans could serve.­

source:equally useful protein .as an .. . ... . .... 	 . 

4. 	 To insure that the fiber content of.the expeller cake.is low and 

high, optimum processing conditions and,the 	efficiency of oil expulsion is 

suitable sunflower varieties should be identified. It would be useful to 

develop a cooperative arrangement with two existing research facilities in 

Rwada. 

a pilot project at Nyanza (German Technical Assis­a. 	 There is 

tance) that is producing soybean oil on a small scale. 'It 

.would be useful to: temporarilT locate a CeCoCo expeller at 

Nyanza and. have the German technicians determine the best 

operating conditions for low fiber and high oil yield, 

b. It would also be useful to 	work with an existing sunflower 

research stat ,'on to determine 	the preferred variety of
 

sunflower for Rwanda in terms 	of ease of decortication, oil 

content and yield.
 

http:podr--altho.ug


5. Uncertainties concerning the safety of-the expeller cake.and its 

fiber content would suggest that prudence be exercised in promoting the use 

of the cake as an ingredient in a weaning food, until safety and low fiber 

content are assured. This delay contradicts the opinion that the importance 

of the cake should be stressed at theinitiation of the project. However, 

in view of the large bean consumption,"protein shouid not be as great, a 

problem in Rwanda as. in.:other.African cnutriae, and a delay in promoting 

the cake would. not' be.harmfUl. 
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II.. Rwanda Country Repcrt
 

.ce, Africa oilseed Project 

Technical/Commercial Aspects
 

A. 	 General Environment -

The situation appears to be'favorable for successful prject implementation:' 

(1) The need for oil is great and current idigenous production ,is 

negligible; 

(2) 	There are no existing alternates of any magnitude; 

(3) 	 There is an apparent degree of interest on the part of CRS 

personnel, GOR, and the general development community; 

(4) There are facilities for maintenance and testing of possible
 

refinements;
 

(5) 	oil prices are high enough to provide grower incentives.,
 

B. Technology 

'he system proposed appears appropriate for local conditions. It 

should have some cost advantage over existing alternates. GOR projections: 

indicate that adequate raw material for an economically sized conventional 

system will not be available for some 10 to 20 years. In the interim, the.. 

CRS system should contribute greatly to increase the supply of oil. 

The cost "Would be _d n before any more cost effective .!ternate 

can develop, if one ever does. 

Some refinements in the system may be needed to improve operating 

costs and accomodate local raw material variations,and product preferences. 
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For example, a problem in dehulling the available suflowerseed developed 

during the initial test of the mobile unit. Whether-this is a serious 

problem depends on the future relIbility of the supply of Suitable 'seed. 

If the conversion to a suitable variety is not complete, the units may be 

forced to process a quantity of the seed which may be difficult to dehull. 

If so, cracking the seed before dehulling should improve results. It is
 

suggested that a test using the German project cracker might be made on this
 

type of seed.
 

Although the technology applied is not complex, the implications of
 

continuous operation are usually not easily grasped by people in developing 

countries and adequate training of operating personnel is a must. Since 

the system"is already in operation in.Kenya, it would be highly beneficial 

if the mobile unit driver-operator could be trained in Kenya. It might be 

helpful if one of the expatriate CRS/Rwanda personnel could also cbserve the 

Kenyan operation. This could provide a yardstick to measure the d-river/opera­

tors subsequent performance.
 

C. Marketing -

An unusual-situation exists regarding oil consumption in that crude vege­

table oils are apparently used directly. Since this applies to imported palm
 

oil as well as soybean oil, crude sunflower oil should find ready acceptance
 

since it is far superior (or less objectionable) in taste to the other two.
 

This permits direct consumption at home by the project participants of-a sig­

nificant portion of the oil and simplifies the distribution and retailing task.
 

Early in the project, consideration should be given to selling the "excess"
 

oil so that it can provide optimum income generation (hence maximum incenti e
 

to grow the oilseeds) zo project parzicizars. i.ndia experience has in'ia:.3d
 

that best results are obtained where the effort is consolidated so it can be
 

in a market­handled by professionals but remains under participant control as 
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' ing .cooperative with the project producers as members., A determination 

should be made of the market composition and nature (who buys, how much, 

where aze6 they, etc.) a soon as practical in order to be ready for the firsl 

appreciable oil production. Cake marketing will depend on the need and 

circumstances (this will in turn affect the technology application). For 

example, the impbrtance of the dehull-ing step will vary in importance from 

minor to major if the cake is to be used for: (1) cattle feed, (2) human 

food, (3) poultry feed, and () weaning food component. 

D. 	Suggestions -

The following suggestions are offered for consideration: 

1. Cooking/drying prior to expelling - Heating the raw material at ele­

(a)vated moisture content (cooking) and drying will condition the feed and result in 

greater throughput for a set amount of power input and (b) increased oil extraction. 

Precooking will also facilitate clarification of the expelled oil whether by settling 

or filtration. This will become important as refinement of product cost and 

increased capacity are desired.. In the case of soybeans, it is necessary for 

improving the nutritional value of the cake 

2. Cracking the seed - this will facilitate cooking and feeding the ex­

peller uniformly. It could help dehulling of the thick-hulled seed as well. 

3. Dehulling difficulties with high moisture seed may be decreased by 

drying and storing to provide time for the seed to shrink away from the hull
 

(primarily soybean, possibly also sunflower).
 

4. Consider cull. peanuts (broken, small, etc.) as an alternate raw ma­

terial to increase utilization of press capacity (reducing unit costs). Soy­

beans also. 

.5. Check out feasibility of substituting electrical drive for expeller
 

and dehuller in stationary units where available. It appears that power costs
 

would be aoreciably less than diesel-based costs in Rwanda.
 



6. :Settlings from oil must be reprocessed by gradual addition to ex­

peller feed 'orutilized as a product to prevent major oil losses. Consider
 

addition of a simple filter to the system to minimize these if necessary.
 

7. There are a number of possible system variations that might be re­

quired by changes in raw material, product, or operating conditions. To be 

prepared for these, it would be useful to have the CRS Agricultural Advisor 

visit the University of Idaho or Norlth Dakota State where an experimental 

evaluation of the CeCoCo expeller •as well'as auxiliary equipment are currently 

under way. (The University of Illinois has. a similar program under way on-: 

the Rosedowns expeller which has been considered :for a future CRS unit). It 

would also be useful for him to visit a conventional large capacity plant 

which could well generate ideas for future refinements. These ideas could be 

adapted to the CRS project scale and needs. It could also be useful for him 

to visit the Anderson International company in Ohio to discuss a possible col­

laboration on a machine or machines designed specifically for this application. 

He might also check out the possibility of batch units in place of continuous 

expellers. Investigation of the Brady and FFF extruders for possible fu­

ture blended food production could.also be timely.
 

Addenda ­

1. Cost comparisons should be developed for guidance in future system
 

and program refinements. These would compare existing system costs with pos­

sible alternates, imported oil costs, and alternate oil sources. Information
 

is not yet available to permit this type of analysis.
 

2. Additional system modificatios to improve costs, ease of'operation,
 

ability to handle alternate raw materials or meet new product specifications
 

should be developed.
 

3. Additional suggestions on possible modifications on the de­

hulling of sunflower seed,such as the use of intermediate screening to assist 

in hull separation,should be studied., 
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I1. UPPER VOLTA COUNTRY REPORT
 

CRS/Africa Oilseed Project
 

Nutritional Aspects
 

NutritiLonal Data
 

Information on. Nutritional Statuk was.. qbtined. in-arge, pa rom' two 

reports; (a) the pper Volta Food for Peace/Title 11:ir aluatio :(draft re­
•as Piz .,.... 

3 y 6 . " *. 4o%o
.........................St- ' " 

1/, Te tiguon tent.ing-f(3%)iismrsleadieg 8incfcmedin wh er 

age for we: fed children .ae.malndurnshedn. 
S* ed. 

Waste 
Ak-. .*. 

(2)"imited' dat3%. ue av.1abe &"stuntin and wasting". The results. 

are as follows: 

beingsted "Stunted. 

nti, aegop o xmlimanurse mut.b eyhg 18,,%•lesg thwr l ess tn0. 

- mye i.as ­

3 - 6 years. "i,0% O 

gi/ The figure on stunting (3%)" is misleading since children who were 

both wasted and stunted were only listed as wasted. The very badly
 

malnourished must be very high in this age group. For example, if
 

we add a category "wasted and stunted", the breakdown might be 30%
 

wasted, 3%stunted and .16%" "stunted and wasted",. the latter group 

being very. badly malnourished. 

(3)CBS data indicates: that 37% of new entries into the Food and Nutrition 

program were less than 80% .of standard'median wt/age in 1970, and 1&7% in 1980. 

This appears to indicate ta the nutri~iona. status o; chldren entering th-e
 

program may actually be declining. There is some seasonal variation and re­

gional variation in the degree of mal.nu 'rition but. in the more populated: areas
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40 - 50% of children appear to bemalnoUrished.
 

(4)Per capita calorie consumption is estimated to be about 1800 cal/day ­

about 75 - 80% of requirement. 

(a) Daily cereal consumption (millet, sorghum, maize, rice) is,about 

430 gms and supplies about 1500 (out of a total of 1800) calories. 

,This amount of cereal also provides about 40 gms ofiprotein and 

'12 gms of lipid. 

(b) 	 Other Sources: of lipid include the following. 

(i) 	 Legumes are consumed at an average of 40 g/capita/day and 

provide about 5 gms of lipid. 

(ii) Meat consumption averages 40 =/erson/day and provides! 

about 6 gins of lipid. 

(iii) Oil and fat per se provide about 31 calories and 3.7 

calories respectively --- about 4 gms of lipid. 

(c) Total lipid in average diet appears to be abouti 27 gis./day and 

supplies about 245 calories. About 13.-5% of'calories are there­

fore supplied by lipid'-- roughly half of'the suggested 11iPid 

intake. 

(5)Prognosis for future indicates that there will be continuing food 

deficits. Data.extrapolated to 1990 indicates little change in consumption 

natterns.
 

(6) Weaning practices are poor. Children are breast-fed until at least 

18 months of age. At 6_months of age special childrens' foods are introduced. 

Children are generally fed "bouille" (a thin millet,porridge) or "to" (a thicker 

millet porridge). "Soumbala", a product made by fermentaticn of the Niere 

bean may serve as a source of protein lf/when fed to children. (No data on
 

actual consumption of soumbala was available).
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Sesame Production/Processing
 

(a) We visited the Bwassa center .where a.Chinese•made expeller had
 

been installed and operated. The expeller has.not been operated recently
 

and existing data is conflicting. In. sense the project on sesame, proces­

sing is restarting.
 

(b)Sesame is being grown as.part of th' program.:'"At Bvassa a communal 

plot of about . hectaries. is cultivated b "200 woenM who. artic.ipate in the•~~~~~~~~~~~~~....... :... - " mt•.......... ........ ... ..


Food and Hutrition.Proi............. . we'.ass'um sesame yield
. If a , . , aO 600 kg/hectare 

(normal yields,- are bo't:"" "'lue)- but the higher yields are apparently".:thik 
obtainable) thenea'ch.oma would rece.9e about 12 k& o sesame seed/year or 

' . .. .. 

1 kg/mon1..,. If.tb4.oi3! yield is 50p%each'woman would receive about. 1/2 liter 

•bai.... . .would . .. . 

•, .• . ., . .,.. ' . .• S 

"of oil/month and'about 300- 4.00 gms of the residual high protqi'..cake. 

(C)The ab6ve might not 'provide.sufficient mot ivaton to'"maintain 

interest. However." the nea term: goaLis'to produce 60"kg of sesame seed per 

participant per year. Depending on yield .this would requ3.ire cultivation. of. 

G.a to 0.2 hectares. Whether this places an undtie labor burden on women al­

ready overworked should be considered. 

(d)For a Lhousehold of 10 members (the usual household size), 60kg'oft
 

sesade seed would yield about 3 kg of oil/person/year or 75 calories/person/
 

day-- an increase from 13-17 ii calories supplied by lipid. By comparison the
 

CRS oil ration of 1 kg/month supplies about 300 calories/day. If distributed 

mong 10 people this would represent "an increase from 13-15% in calories derived from lii 

(e) If: the expeller can process.30 kg/hr of sesame seed then 60 kg, a 

year's'production for each participant in the program, can be processed in
 

two hours. If the expeller operates 8 hours/day for 300 days/year he sesa=e
 

production of 1200 families can be processed in the course of a year. It is
 

doubtful that 1200 families are serviced by'one center. Unless other oilseeds
 

are processed the expeller could be poorly utilized.
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' Potential for OthIer Oilseeds 

On our visits to Bwassa, Mlanega and Depelago It.became evident 'that 

peanuts and karite nuts could be utilized as a source of oil. 

(a) Peanuts are grown in small plots and are consumed within the family 

(peanuts are not a commercial crop).'-" i0f peanut production could be increased 

peanuts could be processed to yield 'oil and a residue. that could serve as an 

ingredient in a. weaning. food. 

(b) .. n.uts.are from trees that growuiwild,. Nuts are.lati cQUected 

The residue is toxiclaborioulyhanad proceste to Yield"aiebte" 

and is used As futel,,.not food." Karite butter. is the major f ait used in food 

market also exists f'or the product.~ Usingpreparation. .A commrcial: expo3't 

the expeller.'to protess karite nuts would undoubtedly increase oil yield, pro­

vide a. labor saving met hod foi orocessing the nut's, and: serve to "ncrease oil 

availability and income. 

Implications. 

(a) The concept of providing additional. oil and a high protein expeller, 

cake that could be used as an ingredient in weaning food is excellent since: 

(i)all data indicates that 40O-50% of 6hildren under 5 are "Ital­

nourished". 

(ii) 	 Data ron stunting and wasting indicates that children, 1 to 2. 

years- of age (the weaning period) form the most malnourished 

group. 

(iii) The Weaning diet appears to ,e Low. zn protein. 

(b) It is not clear that the CRS program should promote sesamr seed as 

the sole source'of oil. Peanuts a.' k :aite t aa-- a21 1.- 7'a . 4Adtes. 

Recommendat ion. 

sesame, peanuts and karite nuts should be considered
(a)For the near term 

as motential edible oil sources, whichever seems most appropriate for a given 
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situation should be promoted. There is no:reason why more than one oilseed
 

could not be utilized in:a given region.
 

(b)Before full scale demonstration runs are made, satisfactory: proces­

-ing conditions should be established for each of the three oilseeds.
 

This entails knowledge of oil yield', Oil content of seed, fiber :content
 

of residue, oil content of residue etc'.. Prior to leaving Upper Voia.we
 
g~ut * 0 g~.2. . 

learned that aa,edible. 6il research instituttte I's l' cat~d -in Oa q7uou 
Presumably .abora'o r facitties exs ..or carrying out. the required analysis 

CRS should'consider the possibilitY,of establishing a: cooperative arrangement 

with this institution to obtain: the'necessary data. 

c) Apparentiy.oz. rrom non-aecor.3ca-ea sesame seed is preferred to oil
 

from decorticatddi seeds.. The .fiber content of the non-decorticated residue 

could inhibit protein utilizition.. The effectiveness of the residue as a 
•". v " ": ":. ' . '.. .' ": .' :.. 

source should be checked in :animal studies.protein '.:........ ......... . 

(d), Decorticated sesame seed and dehulled peanuts may be difficult to 

process, addition of millet may prove useful.
 

(e)Since aflatoxin may be a problem participants in the oilseed program
 

should be instructed in proper drylng and storage of oilseeds.
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IIl. UPPER VOLTA COUNTRY REPORT
 

6RS/AFRICA IOILSEED PROJECT
 

Technical/Commercial Aspects
 

A. General Environment 

Although. adequate "hard data" ,was not"available because of a three-year 

gap in implementation of the research program, conditions appesar to' be favora­

ble for the CRS oilseeds system to have a positive impact on the oils,and fats 

situation, at least in some areas. Oil supplies and apparent prices, are such 

that operating costs, capacity i4tilization, marketing-systems, etc., are rela­

tively unimportant (except for the southwest region) for the immediate future. 

Anything that results in increased supplies in the rural areas will be of con­

siderable benefit even while the research prcgram is underway. The key element 

at the moment appears to be the promotional aspect and determining which oil­

seed or combination of oil sources to prombte in any given area. Obviously, 

good data collection during the research program is essential. 

- Technology 

In general, the,comments for Rwanda and Kenya apply here. The importance 

of data collection is particularly applicable to Upper Volta because of the 

range of possible raw materials. 

Tests should be made of processing Karite through the CRS system since 

this is, an important source of-fat and the methods now used probably recover 

only a portion of the available fat. Improvements in recovery should be very 

significant since any oil remaining in the cake (residue) is lost for hman 

consumption. (The residue is toxic). It could well be that some size reduction prior 

to processing might facilitate feeding to the expeller at a uniform rate. An in­

vestigation of yield, etc., by the present methods should accompany these tests
 

to provide a base for comparison as well as to help promote the concept.
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C. Marketing
 

Information should be gathered on.quantities of oil sold, marketing
 

channels, etc. to provide a basis for decisions on both interim and longer­

term arrangements to be promoted., This. is particulariy true in the case of
 

Karite which is widely used and differs, greatly from conventional oilseed
 

The 6eanut (groundnut) oiifsituition sh~ould also be studied care­sources. 


fully since' it .appe I..to.be a majorI,.but.generally underutilized source of' 

oil at. l'east ::i" the centril "aeas..' Inforat'ion .ondiredt' consumotion as' 

peanuts would also be uiit'i1. 

D. 	 Suggestions. 

Most of these. listed in the Rwanda and Kenya observations, will be apli­

cable in Uppei -Vlta :in' s.ameareas and at some point, in .time 

It is also suggested that additional in formatibn on the existing supply, 

cost, competitive oii sources be assembled to .provide a better picture of 

the fit of the'CS activity with the overall contr- situation. 

In view of the uncertain supply situation as well as seed options,
 

strong consideration should be given to making the next one or two units mo-


This will not only provide a useful promotional tool but better flexi­bile. 

bility for test programs on different oil sources, in particular, Karite.
 

Information which would be 	useful for even preliminary studies includes:
 

1. 	Prices for groundnuts, sesame, karite nuts, and the oil from these.
 

oil imports; cottonseed production and amount
2. 	Overall data such as: 


processed (prices of oil and residue as well as seed); capacity,
 

type, output, products, etc. of the government processing plant (CETEC);
 

any other processors in country; transport costs "er km.for oil, cake,
 

seed, etc.; groundnut production, exports, etc.; and how various oils
 

are currently distributed and marketed (any government controls?).
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SIV:TH AMBIA ' COUNTRY REPORT
 

CRS/Africa Oilseed Proiect
 

"Nutritional Aspectso,' 

The Gambia
 

Nutritional Data
 

-qt-tdias:oncerniri .dietary intakeand nutritional -status are: to: ai extent
 

coutradictar.-	 The,'followizig informatiori. ii -derived from (a,),. Food Strategy 

Review-of kood ind Nutrition in the"First National Ievelopment
Repo t Part".. R 


, en
 
Plan (197-81). 	(b) Eidemiology of Protein/Enegy Malnutrition 

in childr 


in a West AXf icaiL Village Community, (c)CRS data.
 

(1) Nutritional' Status of Children
 

..
-A study.in.:'Keneba'' an.Amproverished... 	 'area.indicated"the following:'-. *• " 


(a) at thre& months of ige mean 'ageis. ndrmal. (b) by, ten. mon ths 

Meanwhile, wt/age.has dropped:toof age children 	are malnourished. 


80%median wt/age of well fed children and falls to 75% wt/age by the
 

time the child is two years old. (c)nutritional status remains at
 

75% wt/age from the second to third year. (Although the child is eating
 

the family food 	the local diet does not support catch-up growth).
 

(d)during the rainy season 75% of children between 13-18 months 
of
 

age are under 80% wt/age and nearly 40% (an incredible 
number) are
 

under 60% of wt/age (marasmic). (By contrast with a separate study at
 

Mansakanko, a richer area, the ,number of children less 
than 60% wt/age 

is about 7.5% during the wet season). (e) the rainy season,, the period 

also :he -erlod of :--"i "=orbdity!mortalitv.of maximum malnutrition, is 
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(2) Data from CRS Food and Nurition Centers indicates that 30-40% 

children participating in their programs fall below the 80% of the
 

median wt/age level.
 

(3) Weaning Practices
 

(a) Supplementary foods ,are added to the infants diet at 5-9.,months'of,. 

age. The initial weaning foods are cereal based '.Thin' porridges which 

supply, about 35 calories/100 gs of porridge. By contrast. breast 

milk supplies about 70 calories/100 gms of milk, The difference in fat 

content, 0.2 gm/00 gm of porridge, versus 3.5 gms/l00 gm of breast milk, 

accounts for the extra calories. (b) At six months of age, the mean 

energy deficit is 150 calories/child/day. By one year the deficit 

doubles. (c) By one year of age children are.receiving more energy 

dense 2oods (thicker porridges) but not enough to permit catch-up 

growth. 

(4) Consumotion Data
 

(a) Surveys in Sankwia and Bureng in 1979 indicated that year round
 

per capita intake was about 2100 calories/day. Seasonal variations
 

were observed. In both villages rice was the majorlenergy source
 

supplying about 60% of total calories the year round. Cereals providec
 

70 of all calories. Groundnuts (paste and~oil supplied about 14% of
 

calories,.anma. products about 4% and oil about 5%.
 

Cereals contributed about 50% of protein intake, groundnutes about
 

20% and animal products about .22%.
 

A rough approximation of the amount of lipid and protein as well a6
 

calories.
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- Cereals contribute about 100 calories 

- Animal products about 25 calorie. 

- Groundnutes. abou ,200 calories 

- Oil about 106 calories. 

This lipids account for about 425-calories or about 20% of the calories intake'. 

In this study, the average dietary intake is reasonably satisfactory in tes! 

of calories, protein and lipid. Sianificantly, the consumption of groundnut 

about 45 gis/person/day is a major contributor of lipid and protein as well 

as. calories. (b)In contrast to these data, other studies have measured the 

dietary intake of pregnant and lactating women and found calorie.. intake to 

be low as 1700 calories or about 65% requirement. (f)Existing taboos 

forbid pregnant women for one reason or another and in one place or another: 

from eating e.g. roast meat, eggs, fresh milk, groundnuts, etc. Taboos/also
 

restrict the use of nutritious foods for,feeding infants and children.
 

Overcoming these taboos will require intensive/extensive nutrition education
 

compaigns.
 

(5) Sunflower Production/Processing
 

(a). There is little indication that intercropping of sunflower and 

peanut is practiced. The lack of intercropping results from a cultural bias. 

Men are responsible for the cash crop peanuts. The women are responsible for 
growing the food crops. Sunflower is a food crop, that is, a woman's the 

man wants nothing to interfere with cash crop production. As a result, 

sunflower either replaces cereals or is grown on unused land and is not
 

intercropped with peanuts, the preferred practice: (b)Although sunflower
 

was virtually unknown in Gambia prior to the CRS program, we saw a number
 

of fields at least an acre in size. Most of these fields were communally
 

grown by women attending the Food and Nutrition Centers and participating
 

in the oilseed program.
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(c) One 	anectodal note. At the Caso Kunda:Food and Nutrition Center, a 

Gambian woman who served as a spokesperson for a group of women-expressed 

their appreciation for the program. A major benefit-the women did .not 

buy oil. Sunflower oil displaced purchased oil. The spokesperson also st. 

that she used the residue cake in a'wide variety of dishes and her family. 

found the products wholly acceptable. Apparently, some of the cake was 

set aside for use as a food supplement for children. (d) Mr. D.S. NiJe 

of the Gambian Peanut Marketing Board told us that 2000 tons of peanut oil 

was reserved for home consumption. The rest of the oil and cake were 

exported. The oil is sold at $0.85 US/liter. For a population of 600,000 

the per capita per'day availability is about 4.5 gms. Since most of the 

oil is marketed in the 3anjul area its impact in rural areas is virtually
 

zero.
 

Palm oil and peanut oil are purchased in Senegal. Data on the extent of
 

these purchases was not available.
 

(6) 	Aflatoxin Contamination
 

This is currently a major problem. Peanutoil and the solvent, .
 

extracted residues are the cash crops. However, the aflatoxin contert of 

the residue is so high this year' that it is being withheld from the market, 

Presumably the sunflowers seeds would also be cohtnaminated. Again, if the 

residue is to be used as an ingredient in weaning foods or for general 

human consumption proper drying and storage conditions must be established 

and maintained. 
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(1) Implications 

(a) It is not clear that lipid or protein consumption is inadequate­

it does appear that children during the weanin
 in the average Gambian diet. 


period are at high risk because of-poor weaning practices. (2) The concept
 

of providing oil and a high protein residual cake derived from sunflower
 

that can be used'as an ingredient in a weaning food appears 
to be nutritiona
 

valid, primarily because of poor weaning practices and poverty. (3)AlthouF 

the data is limited, the overall picture for infants appears to be bleak. 

Nutrient intake on a average, is inadequate to meet needs after 
the third 

the wet season is particularly bad. Adults
 
month of life. In rural areas 


as well as children lose weight.. Breast-milk production declines and.
 

Children do not completely replenish this weight
infection rates are high. 


loss during the next dry season and become more vulnerable 
to disease.' If
 

during periods of relative scarcity additional calories 
and protein in the
 

form of sunflower oil and the residual cake can 
be made available, th.
 

nutrition/health benefit should be appreciable. 
(4) If the sunflower oil is 

could be used for 
consumed in the home,money set aside for oil purchases 


income and edible oil consumption.
other purposes, thus, augmenting foamily 

(8) Recommendatiions
 

(a)The safety and nutrition value of the residual 
expeller cake
 

(b)Optimum expeller operating conditions should
 should be established. 


(c)To avoid or minimize aflatoxin contamination proper
be determined. 


(d)The possibility of
 
drying and storage conditions should be taught. 

working with I.T.A. (Food Technology Institute) im
Dakar to analyze for 

an expeller cake should be ex-lored. 
ailacoxin and compositicn of z!lseads 
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IV. THE GAMBIA COUNTRY REPORT 

CRS/Africa Oilseed Project
 

Technical/Commercial Asvects
 

Preliminary Observations
 

A. 	 General Environment 

Again, the situation is somewhat different tham in the countries pre­

viously visited. Crude groundnut oil (as well as some peanuts) is Gambia's 

major foreign exchange earner. In an average year, the groundnut crop could supply 

the lipid requirements for the entire population and two times the re­

quirement in a good year. However, only 2,000 tonnes of refined oil (from 

solvent extraction unit) is retained which is sold at controlled prices by 

the Gambia Produce Marketing Board. Small amount of crude palm oil from non­

cultivated trees is also produced. Oil imported from Senegal is sold at 

roughly two times the price of the groundnut oil. It was noted that soybean 

oil 	(refined) in green plastic jars labeled "gift of the people of Saudi
 

Arabia" was for sale in themarket (this was also seen in Upper Volta).
 

These factors plus the enthusiastic participation of the women in the
 

sunflower program (we saw several sunflower fields), indicates that the supply
 

is far exceeded by the demand at least at prices the rural population could
 

afford. Apparently, sunflower complements rather than competes with-the 

groundnut crop at least until farmers decide it too can be a cash crop.
 

Bch "MUSADnCG 	 interest in and forai a s:o'od considerable suozort 

the project. The expeller cake seems to be well received as a food supplement 
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in the MCH center areas and is .mp6rtant as a source of cheap vegetable 

protein. 

There is a need in this case, however, to be alert to world groundnut 

market conditions because any maJor.che-nge in export potentials could affect. 

the project feasibility by chaiging oi availability .and price.4 

B. 	Technology.. 

Although' the: syst.em appears to oe aaequate for present .conditions,,the 

=mpr6vements:. in* ef iiency and cost redictions are more,environment'..suggests: . . . . .. .. : ./ . ­

cases. (Randa" and Upper Volta). The two "module' 

:~~~....... .......... , 	 '
 

important tha" indsome other 
Work.
installations.we.visited were well planned end in excellent condition. 


had been, done on, recovering additionAl oil by heating the "settlings" indica;­

ting thocght,.:had ben. given to improved efficiency. Trials were made of mak­

ing soap from. settlings . It is recommended that the remaining settlings be 

food (since -theyare'high'iu protein).' 'Actually, the most com­considered as 


mon 	practice is to recycle the settlings to the expeller feed (gradually).
 

The suggestions on technology and data collection reports listed in the Rwanda, 

Kenya and Upper Volta are generally'applicable to The Gambia. In addition, it' 

is suggested that the effectiveness of the expeller be compared to existing 

informal palm kernel processing methods. The increased yield (if any) could 

attract additional processing and through this reducing unit costs. 

The processing is not complex but the implications of a continuous ooera­

tion 	is not always understood in.developing countries. The operators should
 

be well trained andunderstand the principles which affect the operation.
 

C. 	Marketing
 

e
Indications are that both the oil and cake would be used locally for : 


time to come. Demand for oil will exceed. supply country-wide unless there is
 

a drastic change in the export market. If the project is very successful in
 

attracting participants, there may be some oil produced in excess of the local
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are. requirements. This should readily compete with= imported oil btmet 

marketing arrangementswill have to bemade. Excess cake could be utilized 

in local animal husbandry income generating projects. It is suggested that 

the market for hulls as'fuel, soil stabilizer, litter, etc., be determined. 

Again, the proJect should keep abreast of both the excort situation and the 

domestic supply situation in order to be able to adjust operations to meet 

existing needs-. 

D. Suggestions 

As listed above.
 

L. Addendum 

Complete data on operations should be collected for use in evaluating, 

the performance and operation against other systems, other oil sources, and 

changed situations. At the present situation of supply and price, operating 

costs and efficiency are not a major issue but could quickly become so if 

the situation changes. 



CRS/Africa Oiseed Projec~t
 

CONCLUSIONS
 

A. 	General
 

1. 	The project' conCept..appears to'b.e.sounid.
 
"ise 	 isapr.iad.ad 

2., 	The technolof i se is apiopriate and adeqate for the immediate 

goal d proding and processing'6ilseeds at the local-level under 

existing cohditi6ns and. environments. 

3. 	Conditionb vary widely from country to country and 'eachcountry
 

program should be treated"as a separate project.
 

4. There ii insufficient data to.conduct a.rigorous cost analysis or a 

meaningful analysis of economic. a.nd technical feasibihty.. I all 

cases (although for varied reasons), this does not appear "to"present 

an immediate problem. Nevertheless, the required: data is essential 

for long-term planning and for the improvement or operations. 

5. 	Press cake quality problems exist in varying degrees in each country
 

and, while important, do not rule out the use of the cake as food
 

supplement and/or weaning food ingredient, provided proper precautions
 

to ensure safety are taken.
 

6. 	 "Crude" oil quality generally presents no acceptability problems. 

7. 	The nutritional need for the oil is apparent in all countries. The
 

need for the expeller cake as a weaning food ingredient is most evi­

dent in Kenya and UpperVolta.
 

8. 	Recipient interest and participation, as well as interest and support
 

for the project by CBS, local governments, USAID's, and other develop­

ment agencies are-widespread.
 

-_42­

http:isapr.iad.ad


9. For the near future, normal market considerations will have little
 

impact on the programs. ?.ice, appearance, supply reliability,
 

quality, etc. will become more important only when products are (a)
 

produced in excess of those consumed locally and must therefore be
 

sold,.or (b) country-wide commercial production penetrates the local
 

area and becomes competitive with the CRS system.
 

10. 	 Understandably, little consideration has been given to the long-range
 

planning and future expansion of the project
 

B. 	Kenya
 

1. 	 In some areas (remote from the producing and processing centers), 

the sunflower program could meet a real and urgent nutritional and 

lipid/protein need.
 

2. Interest in the project is evident on the part of CRS/Kenya, USAID
 

and 	GOK. The GOK and the existing major commercial sunflower pro-.
 

motor/'-ocessor view the CRS program as complementing rather than
 

competing with national programs.
 

3. 	The aflatoxin problem is serious but does not rule out the use of 

the cake, provided steps are taken to properly harvest, dry and store 

the 	oilseed crop.
 

U. Cake use for weaning food is complicated by the need for relatively 

high 	fiber content for efficient expelling (high fiber content results
 

in 	poor digestability). A possibility exists for reducing undesirable
 

fiber by substituting maize (or millet, etc.) for the required hulls
 

as a 	source of friction.
 

try 	necessitates that: operating costs must be reduced; pressing
 

efficiency must be improved; market conditions must be watched closely;
 

reliable data of all types must be obtained and analvzed and local
 

-43­

http:sold,.or


production promoted in areas remote from'commercial :production/
 

processing.
 

C. 	Rwanda
 

1. 	The project is a..._y suitee. forthis cou-n.ry- the oil is badly
 

needed, and the environment.-extremely favorable since'no other sig­

nificant.'indigenous oil source'existz
 

2. 	Oil.rces a d.suply are such'that normal? eonomic and technical+ 

feasibility' Qper~ating costs;and marketing considerat ions will be'' 

of minor imoortance for' some time to come. However, these items 

should,be addressed now to maintain: the utility of the CRS system' 

in the future'., 

3. 	 The ;rolect is really just beginning aid'considerable'advantage 

should be taken of other indigenous facilities and experience'.to' . .
• .- .. ., " • . ' ,, ,: . ' .
.- , 	 " " . . • . 

help optimize operations. Outside training and.-inputs of';technology 

could be very helpful. 

4. 	Promotion is the current primary need,
 

5. 	Government of Rwanda, USAID, and other development agencies are 

hizhlv suDortive. 

D. 	Uover Volt
 

1. 	The project has been dormant for the past 2 , 3 years and,is essenti­

ally a new project. Interest and support on the part of CRS/Upper
 

Volta, USAID, and Government of Upper Volta is evident.
 

2. 	The nutritional need for the oil is evident and the potential use of
 

cake in weaning foods important.
 

haz,.S/
3. 	Conditions vary widely zhrougnouz zhe country requiring -.


Upper Volta identify: the most appropriate oilseed (or oilseed mix­

tures) for promotion in different parts of the country; which sec­

tions are-most suited for the project; the best processing conditions
 

http:experience'.to
http:cou-n.ry


for each oils-:ed; ideal cake characteristics;,and.the most appro-,
 

priate marketing and seed handlingapproach for each location.
 

E. 	The Gambia
 

1. 	Groundnuts are the predominant. cash crop. This would,indicate that
 

the oilseed project haslA que'stionable.future*. However, the economic"
 

j.-gou dii*tq ate%the i'ajor :foreign exhange.situation: and the 'fact t 

s -.-t.* iis* 	 - old rather t 

5arner..neg.tes: .ths.. The bulk qf' teF rudnuts are sold. rather than., 

"eaE~:t': " ;greatx and the cake' could con­..
 
. . ... .... •"'.".... .. ... .• 

Sunflower promotion i'ould 
'~~~~~~~~~~~..''.."... 

tribute*tosolving 'a. major. weaning problem. 


servi' -the,nut r itional /.in.idl,..." genertion/cotservation needs.
as 'el as indome is,. app. 
.	 :SAI .y r 

atnd.'UJSD is apparent.. Prbmotior
ICfS/Giai'2.paticipants, 	 . . . . .. : . I" . . .. . 

of: Gambia,,rb~,'a p k. weJl along in some-ar'easi. The G9virnment 
. ., 	 '" . : : . . . .. .. . . . .. ".' . .* .. • .... - . 

.i 	 Suooi ndied feels it. suplement's rather than. competes with, the.. 

groundnut crop. 

"will bave vore importance here than:3. 	 Economic and technical :feasibiity 

become.critical if the groun&d­in some other countries and could even 

nut export situation changes drastically, 

It appeared that the "oilseed module" installations were well construc­4. 


ted, designed and maintained. Data is probhbly available .at the cen­

ters to assess the efficiency and cost of processing. If not, it must
 

be obtained quickly. This information would indicate whrte cost re-,
 

useful for improvi
ductions could be made and could be 


in other countries.,
 



CS/Africa Oilseed Project, 

REcOMMENDATIONS 

A. General 

1. 	 Ad~ditional: data are rejqui~e-dfm.. r'peia t.ion planning,,." . .. '.......)...,. ... ' ., , 

operfations:'c.t ., e processing, efiendy.: reducing. 

conversion , ~.

, .~~~~~~. ...	 . .' .. 

dtrnig*u.ureeonomidc and -technical feasi. 
•... "~... , .' 	 ... ...... .'"..: 3. ,., '.• . .• •. ,., " 

it iimpr6ving cake quality and utility, and 

as.sisting. and eValuating future programs." "The types of data re­
. .. 	 . . ... . . •. y,.,fdaa e 

..:.. •. ....... 

441edre: sed nalysis" cake analysis, processing material 
" - . " .	 . "'J . " .. ' '" " "' . . . 

i Costs, aflatoxin analysis:, icrobiological . 

ake andnutriti-onil ivafue (PERnd'.ad . n~~~~~~~~~~~~~.-.... :.". ...:.,-.+•..... ........ . • . .. .... . . .
 
safety of cae an a n.possibly. clini-_ 

cal assays) of cake. Specific needs for each country and recom-i : 

mendations for.sources are- included" in..the.•various" c6untry reports. 
* 	 3. . 3 ". 

Details are given in Appendix III to this repoit.
 

2. 	 Tests should be run on mixtures of completely dehulled. oilseed 

(primarily sunflower) and maize (or other potential weaning .food in­

gredients) in order to determine the minimum amount of ingredient 

needed for efficient and economical press.operation. Tests should 

also be run to determine optimum operating conditions for major 

k'sunflower varieties and other possible oilseeds which might be used
 

to supplement or replace sunflower
 

important to obtain reliable data. Consider establishing a
3. 	 It is 

cooperative arrangement with a U.S. university or with an African
 

institution to provide technical backstopping for conducting tests,
 

evaluating modifications, and studying process parameters to estab­

lish 	the most cost-effective conditions. 

,.6. 
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A possible alternative would be for CRS to set up or designate a
 

particular unit for this work and provide adequate technical staff
 

and 	auxiliary equipment.
 

4. 	Consider the list of suggestions for minor system/operating modifi­

cations to increase yields and efficiency of system as-listed in Ap­

pendix IV to this report. 

5. 	 InVestigate alternate technology possibilities for increasing efficien­

cy and minimizing cost. Possibilities include: a new expeller
 

specifically designed for the application and a batch:process using
 

a hydraulically operated press.
 

6. 	 Consider assistance for the CRS Agricultural Advisor (who is spread 

too thin) perhaps in the form of a specific all-'Africa project manag­

er or assistant, preferably a processing specialist. An alternate 

would be to provide a generalist or agricuturist assistanr and es­

tablish a relationship with an outside processing consultant or or­

ganization for part-time consultancy. 

7, 	Arrange a brief study tour of the U.S. by the Agricultural Advisor
 

in order to have him (a) become familiar with conventional processing
 

operations, (b) explore possible cooperative arrangements that could
 

help improve the CRS operations. and (c) become familiar with alternate
 

technology possibilities.
 

8. 	In any country where the CRS program provides grain grinding facili­

ties, we recommend using one unit'for partial size reduction of the
 

oilseeds prior to expelling. -This should improve the oilseed unit
 

performance and might generate additional participation in both proj­

ects. Initial grinding of ingredients would be particularly helpful 

where e.g. the use of a mixture of oilseed and maize is contemplated. 
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Pregrinding might make up for reduced capacity and further improve
 

cake 	uniformity and appearance.
 

9. To minimize aflatoxin contamination and improve operational efficien­

cy, consideration should be given to installing central d.ying and 

storage facilities at Food and Nutrition Centers that house oilseed
 

modules. A "rotating" system could be established. CBS would make 

an 	initial investment in sunflower seed, and process the seed into oil
 

and 	cake. Immediately after harvest participants in the program would 

bring their sunflower'to the Center and receive oil and cake equiva­

lent to the weight of seed minus an amount charged for processing.
 

At the Center the seeds would be properly dried and stored. The ex­

peller would be operated only when sufficient seeds were accumulated
 

to 	insure a continuous and efficient "run".
 

B. Kenya
 

in addition to accommodations listed uhder A.General, country specific recommendations follow:
 

1. 	Investigate the possibility of utilizing the solar dryer developed.
 

by the Applied Technology Unit at Karen to dry sunflower seed.
 

2. 	Coordinate with USAID and explore the possibilities of receiving
 

USAID assistance.
 
3. 	To avoid locating a CBS module in an area where there is a competitive
 

market for seed, make a thorough study or existing and contemplated
 

production and processing areas. Make periodic checks on the general
 

state of the vegetable oil industry in Kenya.
 

4. 	 Consider relocating the Mbitini unit in a more remote location or 

making it strictly a test unit. The unit is now located in an area 

where a competitive sunflower market exists, and participants in the 

CBS 	program may choose to sell the seeds. This may or may not be ad­

vantageous to the seed grower but it means that the expeller is not
 

utilized. 



C. 	Rwanda
 

1. 	Promote the cultivation of improved sunflower varieties.
 

2. 	Work with Kigali hospital pediatrician on cake microbiological
 

safety and "shelf life".
 

3. 	Explore cooperation with German soybean project installation at
 

Nyanza to study the effect of pregrinding and cooking using their
 

existing equipment. It may also be useful to install a CRS module
 

at Nyanza and have the resident technicians determine optimum opera­

ting conditions.
 

4. 	Explore cooperation with the Sunflower Research Institute to identi­

fy best sunflower varieties for Rwanda.
 

5. 	 Have Kenya check samples for aflatoxin (seed and cake). 

6. 	Integrate the use of cake with weaning practice education.
 

7. 	Train operators thoroughly, possibly initially in Kenya. Project
 

supervisor should also observe an existing operation for backgrouna.
 

8. 	 Begin collection of information on existing oil and cake marketing 

practices. Preliminary plans for marketing and distribution of sur­

plus products should be initiated.
 

1.. 	Consider supplementing sesame with cull.groundn txs in the 

central area to increase raw material supplies.
 

Explore karite nut processing using the expeller. A successful
 

operation would (a) ease the workload on those who now .process these nuts
 

by hand, (b) increase oil supplies, and (c) improve expeller utiliza­

tion.
 



2. Check on using Oi! Research Institute in Ouagadougou for analysis of
 

seed 	and products.
 

3. 	Establish operating parameters for groundnut, sesame, sunflower, and
 

possibly karite as soon as vractical - and before any public demon­

strations. 

4. 	A study should be made of the oilseed production and processing indus­

try and marketing of oil and cake on a regional basis so as to permit 

rational 	module location and oilseed mix selection. 

to making the next one or two modiles5. 	 Consideration should be given 

mobile because of the current 	predominant promotional and research
 

nature of the program. 

E. 	The Gambia
 

1. The safety and nutritional value of the cake should be carefully 

checked. Proper drying and storage conditions for seed should be
 

taught and emphasized. Investigate cooperation with the I.T.A. 

(Food Technology Institute) in Dakar, Senegal to obtain data needed. 

2. 	Utilize or recycle the oil settlings (useful in all country programs).
 

3. 	Check out palm kernel processing in the expeller for increased oil
 

availability and press utilization.
 

4. 	 The project personnel should constantly monitor the groundnut export 

situation to be alert for possible impact on CRS program. 
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CRS/Africa Oilseed Project
 

APPENDIX I-WORKSCOPE 

to 4 weeks
Travel to Kenya, Rwanda, and.:The Gambia for a period of up 

'(Tis was later revised to'include Upperduring August . September 1982. 

Vota'j 

and 'economic feasibilitYo.. the EechniealProvid-. ecoimendations to CRS 

of the Oilseed Frocessing -oauie 
... -.....- .. 

D .term the equipment being used.is satisfactory for the. itende
ine. if 

and'~"~&~'iis biin'g operated and .aintained properly. Recommend, if 
•purpose 

°...~ ~~~~~~~~~....... . . . ...... ".",.;. ". .. " .­~~~...: ' 

operating and..maintena nce procedures.
approp.riate,: chanlges in: equipment 	 and 

of oil and prescake,, tain into ac'count-, 
*.Aesthyed:adquality 

a
th. . ,s ~. adk 

the .product and the local environment. Recommen., if 
the intended: use off 

appropriate,.changes in raw materials, product 
specifications.,uses.for the
 

of the units to achieve
better utilizationproduct, etc. that would lead to 


their.intended purposes.
 

Access the market for the oil and presscake to 
determine:
 

need for the products at the local level and 
potential for them
 

(a) 

as saleable commodities elsewhere, (b) prices 
'for the products and
 

the products,, (c) competitive
marketing costs involved in sale of 

products available in the market and the effect 
of these products on
 

potential sales for products from the processing 
units.
 

Determine the costs of product (fixed and working capital requirements,
 

and operating costs including labor, utilities, 
maintenance, depreciations,
 

interest on borrowed capial, etc.)
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Determine ancillary costs above and beyond"production costs, 
e.g.,
 

storage, transportation, marketing.' 

Identify future research and development act.ivities with respect'to 

equipment, crops, oil and presscake.. 

Assess the local attitudeof government or community leaders, .local 

businessmen, id other pertinent-inAviduals toward the project.. 

report.,su=aizing the. f ndigs and iecommendations, suitable
P doz. 


CRS and AID...
ofthe dilseed units.for dist ".bdtip..to opeato 

Report. results of visit' to. CRS Country Directors and USAIDs prior to 

country depaiturie8, 
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APPENDIX II - CONTAGTS
 

The following lists individuals with whom we discussed the .CRSoilseed 

program and its potential impact on.nutritional status and' income, individuals 

who were sources 'of information" and*dat'' " and* aor visits ioutsde.the CRS 
.. "....".
 

headquarters towns. 
• ., . . .
 

A. .e"'.a
 

CRS P~isonnel. 

(a) -RegionAs. 
"ichael West:... Ass3srauz reglo.nal uregr-C . 

~~~~....... ° •... ... .° o 

...? Project A'"S:is nt.:And. Denni12 

Rhonda"Saroff .. P bgram Development Specialist
 
. *. : .." ' .2 ... ' .:'" 

(b) Kenyd 

Ezra Mbogori" Proj.ect Manager *. 

Edwin Kariuki Oilseed Project Manager 

Margaret Onyangi Program Animator 

A. Karenja Head Supervisor F & N
 

S. Mutungi F & N Supervisor
 

USAID Personnel
 

Allison Herrick Mission Director
 

Rose Britanik Pop/Health Officer
 

Nancy Metcalf EP
 

Dave Lundberg Ag. Econ.
 

Gary Lewis "Ag. Ext., Specialist
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COK Personnel
 

'
 
W.E. Adero 	 Head Ciop Produ. Sect. Ministry ot AgrLc.
 

* (MOA)
 

S.Q. Ogila Head Oilseed Develop 'inCrop Prod. Sect.."
 

(MOA)..
 

Helen Nand, Pubilic'Health Service
 

Other
 

as Arica Industries
'r*Ngi> 

. .' ., ......	 "....
,-." .
 

Cea McCloud, 	 World Bank
 

M	aia cVisits...
 

r 14..r. M•... e area)
. '" er 

Mob.ile unit operation near Gonorole School: (Embee)
 

Nbitli 14' -ei teik-piiaanin • imi
tn. .'" 

(G SK.o U IC)Kaaren,Appropriatt. technology Center 

B. Rwanda
 

(1) CRS Personnel
 

Joseph Payton (Deceased) Program Director
 

Program Assistant
Pauline Wilson 


Antoine Ruziga Project Officer
 

Francois Kayihurs Oilseed extension agent
 

Francoise Nambaz- Food'& Nutr. Supervisor.
 

(2)USAID Personnel
 

Gene Chiavarolli Director
 

Mary Becci Project Officer
 

(3)FAO
 

Franco Becci. 	 Project Manager
 



(4) GOR 

Julienne Cjatinzi Ministry of Social Affairs, Off ice of': 
Nutrition 

(5)Other 

Dr. Bossyut .Pidiaitriian Kigali Hospitali 

."kraese'r6 MC&"Center
 

r Center.gay.:MgU. 


C. Upper,Volta. 
t. ,.* 

C1)CRSPersonnil
 

Peter, S'"-az"k 


Peter'Sia 


Susan Wright 


Gregoire Onedreogo 


-Barbara Fagley (NN.) 


Patricia Haggerty 


Jerry Stanton 


(2)USAID,
 

Emerson Mclaveu 


John Becker 


Helen Campton' 


Dale. righc 


(3) U.S. Embassy
 

Julius Waring Walker Jr. 


•r.ctor
 

Project Officer:
 

Admini Asst .
 

Sr. Supervisor,
 

Nutritibn Officer
 

Nutirition Officer..
 

Project Asst.
 

D .gram. 


Mission Director
 

Agr. Advisor
 

Nutritionist
 

Agr. Adviso
 

'U.S. Ambassador to Upper Volta
 



Maior Visits
 

Permanent Chinese expelIer, .'t. wassa..MCRI Center­

Dep"tage MCH Center 

Manega Village Area (Karte'at 	pioduction'are.)' 

* Sesame and Peanut productioi 	 areas 

D. The Gambia> 

CRS. 	Pe'onn.• .""
 

..
:.ame,. McLaughl i. 	 Director 

P.enda Camaru Agric. Hom agt..* 

-.Department*. of Agriculture-secunded to' 
•CRS.­

.	 &.. Program Superisor.JO-11.-T e.. 
". 	 .•,.. . .'' 6i. .".o .. e -,.., 	 . . 

Si C:. 

USAm Prsonae 
•.. ,.. .. : •.
Mission DirectorToz-'~ser 

.rogram Manager..Keith. Simons." 


AS. Day.. Of icer.
Quincy Benbon 


COG ,Personnel
 

D.S. N'jie GPMB 

Agric. Stat. Ministry 'Of AgricVictor Bahoun 


As t'. Director, Medical & Healtih ept.
Dr. A.B'. . N'i 

Ministry of Health' 

Other
 

:LUSATom Winn 

K. 	 Ivory Coast at REDSO Conference
 

Nutritibn Health Officer for REDSO;W. Africa
 Mellea Duffy 


i

Asst. to FTP Officer,. ory Coast
Yaa Achiattagan 


Mike Rugh 	 USAID/Upper Volta, Proj. :Officer 



F. Dakar/Senegal 

USAID Personnel 

Rick Gold TFP Officer 

John Baylis Chief Ag Produ: 

CRS Personnel 

SNoert- Cie'ment Director;. 

Raym6nd,.:Jone> ."ftauti 
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CRS/Africa Oilseed Project
 

APPENDIX III- DATA REQUIRED 

to'be obtained at the earliest possibleThis section details the data 

date for both sho'rt and long-term .project purposes." For. convenience, these 

are listed here although some of tedt my hsv greater importance in one 

country pro ram.th 'in: anotber. - Where possible, .this is designated. Data 

coun­obtained .' one"'cbiuntry. shuld.be.: shared with. thi other participating 

tries.. 

1. -For Pr6essing'Oerations Contro3
 
. . - .. . - . • . . . : . , .. - , . , .. . .. 

run:on a number ot
oil content.and moisture" .is to bea. Seed analy.sis - '. • . - , . " . 
* t.. 

samples fromeach crop and. from each area atthe beginning of the harvest 
S..................:..:.,", . ....... .. ".'"..... 

Samples should also' be analyzed for hi.l. cont . nt by runnng a con­season. 

ventional fiber analysis.. At ieast one of the samples should be. checked by 

physically separating the hull- by hand from a. weighed portion of the same 

sample. This will also give an indication of the.amount of fiber Which]is 

not in the hull.
 

Subsequent spot checks should be made (a) periodically and (b) anytime
 

any unexpected results in processing are obtained, such as a sudden decrease
 

in yield.
 

oil and moisture content should be run (a) periodically
b." Cake analysis ­

to check visual evaluation of operating efficiency and (b)when any radical 

change in cake character, operating conditions, or seed appearance is noted. 

blending proportions are changedFiber content should be checked when 

16
(e.g. corn is added to completely dehulled seed). Note: weaning food is 

to be produced, analysis of both seed and cake for protein content could be
 

added as a control method.
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c. Material balance -quantities of seed fed, oil produced, cake pro­

duced, and hulls produced should, bj, measured. as. accurately as possible over 

periods of consistent oeration such as a day. This will permit cros's-checking 

of analysis and indicate possible sources of losses which might be corrected. 

(Note - Collection of the hulls might facilitate their use as fuel, soil 
* ,. . , o .. • .. 

stabilizer,.. aimal. litter, etc. )Eperience wil!•indicate the; frequency of 

aalysls that .is..re ally..requj.red after. the'initial trial..perizds....'Oil. set-• 

e s tling./filt ''.ke.....6id'alsc beeared., ' . inl s these-are recycled to the' 

expeller- anidrecovered as . oil "and"cake.' If the amount or character of these 

changes radically,',. processing conditions, may need modification. 
"'" changes. ra; .. '', - ;* " " 

........
 

d. An. ahalys is' of the. settlings f6r :solidi content by. a filtering test 

or scmetlng s imila'-vill "assist in deciding: (bad.ed on. oil loss) 'whether -re­

cycling to the. expeller is essNenite.. 'te i's not .necessary if. the-This 


settlings are consumed by the recipients or. a market comparable to that for 

oil is establi-hed.
 

2. For Quality Control
 

a. Incoming oilseeds should be randomly checked for aflatoxin by means 

of the quick Ultraviolet Fluorescence Test. This test should be run daily
 

at the beginning of the harvest season and thereafter anytime there has been 

excessive rain in the area or there is a change in the appearance of the seed.
 

Oilseeds brought from a different area should always be.screened. Suspect
 

samples (fluorescence under UV) should be pooled and chemically analyzed for
 

aflatoxin.
 

b. Cake samples should also be checked and, if necessary, analzed for 

aflatoxin.
 

or another material is blended with the oilseed, aflatoxinc. If maize 

screening of the grain could be a routine control method.
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d. Oil quality in terms oftaste (rancidity, etc.) and appearance' 

(color, clarity) should be a routine daily test.. In addition, random s&les 

should be checked periodically for free fatty acid (FFA) as an indicat-ionof 

seed quality as well as oil quality;
 

3. For Project Planning 	 and Develonment 

a. 	 Ovtimum Oerating Conditions and Process Imorovemefit
 

.covered ii Appendix IV "Operating .GuideJinesA.
 

b. Cak':nd Use. 
b. ____.__ -- • 

. .	 , . . .,

"..-If'sunflowir* hulls are. 	replaced 'by maize,(1) Bf~ndirig- Tests 	
. .-

, ,. 

' ' .• .• .'J. , , 

sorghum, millet"- whatever appropriate for the area in order 
•....• 	 . '"... .. '. 

the cake, the least amount of 

.......... 


tdc 	imorove, the digestiilizy of 

e g,. .:corn:irequiredto give good oil yield.shouJd be determined.
S.. 	 " ."."' ' ' ".'- ' " , ' 

Data to be. obtaindA i'n'lude'.press cipacity, oil yield, ifUel 
" '"* . "... ".. : :	 . .~~~~~~~~. ......... "q 

consumption, cake appearance,. oil quality, and cake composition. 

'Acomparison point should'.be obtained, by a run on .the.same lot 

of seed containing the amount of hulls required for efficient 

operation. 

- PER tests should be run on samples of the(2) Nutritional Tests 


blended cake and partially dehulled cake from the same seed
 

lot.
 

b. 	Alternate Oilseeds
 

be 	explored as potentialIt 	 is recommended that alternate oilseeds 

oil sources particularly 	in Upper Volta. These secondary sources could serve
 

(a) I.s supplement to sunflower, (b)to increase press utilization, (c) to 
. 

a buffer against any changes in th
decrease unit costs and (d) to serve as 


oilseed4 supply situation in any given area.
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To determine if there is an economic advantage to using the ex­

peller, similar oilseed samples should be processed by (a) the conventional
 

methods in use in the region and (b) the expeller. Costs and yields should b
 

pared. In general, the data required will be identical to that described in
 

Appendix V "e¢.' ic parameters". 

arite seed (Uoer Volta) and Palm Kernel (The Gambia). The data 

required will be: oil yield and material balance information by present con­

ventional 'rocessing, hopefully on a comparable lot a seed; current prices of 

nuts, oil (butter), and cake; and the cost of labor and materials to extract 

the oil conventionally.
 

d. Overall Market Situation
 

Data on the country situation will provide a picture of the environment 
in1which the project will operate. This should be updated annually; changes 

and trends are often more significant-than the values themselves. As pointed
 

out in the country reports, the importance of having this information varies 

from country to country. The following information (by specific oilseed and 

vegetable oil) is useful in determining the situation: 

(1) Oilseed production and farm and market prices; 

(2) Oilseeds processed and oil and meal/cake prices ex-factory;
 

(3) Market prices for oil (crude and processed) and meal/cake; 

(4)Processing capacity installed (broken down by solvent extraction, 

expeller plants, other); 

(5) Oil, meal/cake, and oilseed exports; 

(6) Oil, meal/cake, and oilseed imports; 

(7) Animal fat'.production, imports, exports, pricing; 

(8) Government policies and restrictions on oilseeds and oil and 

meal/cake.
 



More important, particularly in Kenyal and',Upper Volta is the market* 

situation in the immediate area of aCRS module'gperation. itoInthis case, 

is essential that good data be collected on:'oileed prices and availability;. 

vegetable o-i prices and availability ;: local preferences on cil-; 16cal oilseed 

production and disposition, and 1Ic.i:61 poduction (if any). 

- ,- .
 



CRS/Africa Oilseed Project'
 

APPENDIX IV - OPERATING (TECANICAL) GUIDELINES 

The factors influencing operating efficiency and the indicit6is of.' 

efficient operation are summarized:.below. .Theseare based on sunflower 

operations ani vill apply to other.bi!seed gener although details 

may vary.. fodfeent oilseeds'.! *Aithough n6t' necessarily'.criti-" 

ca3" in. th.: uc.rrent' dev12J6pment/pilot p gram".they.. w "become increasingly 

important .and sh be izfntitited as. soon as. practical. The various options 

.require studaince the Ex.k cost may 'not.always be Justified. Suggestions.
 

for improvement:' n.operating. effciency are cons'olidated at.the end of this'.
 

App endi.x-,
 

Factors Ldtluvncing con~ersibn Efficiencxy
 

1. 	 Feed" Preparat or' 

a. 	 Size and-uni'formity facilitate' ' uniform feed rate -and result, 

in improved performance Size 'reduction (by rolling or cracking) 

also 	assists in any subsequent conditioning/cooking process.
 

Some 	 sort of positive forced feed to the expeller would also. im­

prove performance.
 

b. 	Preconditioning/cooking improves performance by: increasing
 

press capacity, increasing oil yield,, improving oil clarity, de­

creasing power consumption, and improving cake formation. 

Cooking also tends to deactivate enzymes and, improve nutritional
 

quality. 

he usual commercial process is size reduction ly rolling, 

cooking at initial high moisture (2- 15% add as steam or 

spray) with subsequent drying to low moisture (around 3% -"1%) 
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with cooking and drying time at about 15 to 20 minutes. A simpli­

tied village level methodology coul'd be readily devised. This 

process tends to rupture the oil cells, partially denature'the 

protein (improving ceake formation and o-! clarification); 'and 

eliminates using the expeller as a. preheater, which is now the case 

in.the.'CES Process. Pr~cobizig would substantially increase the 

.potential 'press capacity and decrease power use. -The feed should. 
,be ntrodued. nder some- pressure to insure w continuous and uniform 

to .that required to form a coherent cake is"c. Adjusting.fiber -content ." . . .* . .. ". 

,. . Ebc sfibe"will tend to 

oi1.and reduce yielc while insufficient riber. 
; 
wil. result in-little 

essential* . for reasonable. oilield. s" retain 

* . . . . . .. S.* • . 

sepation :of' o~ d. 'solids.':"Fibei :ontent may be adjusted hy 

(a) Complete dehulling plus the addition of a nutrition ingredient 

(maize, sorghum, .millet, 'etc.); (b) pa tiadehfillin' (c) adding 

back a pre-determined small. amount of inert fiber or hulls, Cooking 

will decrease the amount of fiber required. Low oil content-materials 

(like soybeans) will require little, if any, fiber. 

2. Nature of the Equipment
 

Both expellers in use by CRS are adaptations of old designs and use rela­

tively crude materials of construction. This permits less pressure development 

(resulting in lower oil yields) than is possible in modern larger expellers. 

A check with an expeller design expert indicated a good possibility that a 

similar machine could be designed with improved performance and a possibly 

lower manufacturing cosz.
 

Elsewhere in this report, it has been suggested that alternate technolo­

gies be investigated for specific applications as well as to insure that the 

expeller route is the best approach. For example, batch processing would give 
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generally feasible
 

for small-scale processing.
 

Maintenance costs could be substantial with the existing syste both
 

in money and utilization of caoacity. Materials of constructibn of certain
 

considerably greater flexibility in operations sandis 


wearing parts might be a major contributor .to this. excessive maintenance and 

should be considered.in. any redesign' or alternative 

3." Proc'res and" Management 
nmcf.tris.mao. . ., . te mim t. tiiai . of the o •system capacity. 

Faithfuip'rocureent of the control datlisted in Appendix III, its. interpre­

ain,.d: corective iIs critida eff icient continuous operation. 

Thne- ra- .e'rialu~ply anud"6roductdistrib'ution ' systems should be con­

trolled and. orgaized..to insure available fe'd' to the systen. or as muc of" 

the time as: possible. 

The processing of alternate oilseeds to supplemeat sunflower would con­

tribute to operating efficienty by decreasing:theunnt fixed costs. Enough 

supply of a given oilseed or oilseed mixture should be accumulated for a 

substantial production run so that raw materials are not mixed during pro­

cessing (system should be cleaned before switching raw materials.). The 

steady operation would help maintain high efficiency.. 

4. Miscellaneous -

Other factors which can influence costs and yields but over which little 

control can be exercised include: seed varieties; seasonal variations; seed 

growing conditions during the year; seed compostlon (oil content and moisture
 

content); and consumer product preferences.
 

indicators of Efficient Operation
 

1. Oil yield (% oil remaining in the cake). 

2. Throughput (kg per hour of seed vs standard desirable).
 

3. Capacity Utilization (Hours of operation at standard throughput per
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year 	vs standard desirable).
 

4. 	 Losses (Seed input to system vs total products obtained). 

5. 	 Visual (cake should be uniform, relatively hard, and hot. Oil 

should discharge uniformly and be cloudy but notI muddy - very 

little. fine solids) 

Summary 

1. 	Co6king/drying prior to expelling -

Heating (cooking) the raw material at elevated moisture content and 

drying will condition the feed, and result in greater throughput for a set 

amount of power input and in increased oil extraction. It will also facil-. 

tate clarification of the oil produced, whether by settling or filtration. 

This will become important as refinement of product cost and increased capaci­

ty are required./ 

2. 	Cracking the seed -

This will facilitate cooking .and feeding the expeller uniformly as per 

above. It could also help dehull the thick-hulled, off-grade seed. 

3. If seeds are not precooked, dehulling difficulties with high 

moisture seed may be decreased by'drying and storing to provide time for tne 

seed to shrink away from the hull (primarily soybean, possibly also safflower) 

4. Consider cull peanuts (broken, small, etc. or soybeans) as an alter­

nate raw material to increase utilization of press capacity (reducing unit 

costs). 

5. Check out feasibility of substituting electrical drive for.expeller 

and dehuller in stationary units where it is available and reasonably priced 

For example,. power costs may be appreciably less than diesel-based.costs in*, 

Rwanda. 

6. 	 Settlings from oil must be reprocessed (by gradual addition to 'ex-* 
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peller feed) or utilized as a food to prevent major oil losses. As an
 

alternate, consider addition of a simple filter.to the system.
 

7. Consider intermediate screening of hulls to recover fine meats. 

8. Investigate possibility oO having a new machine especially designed 

for the application which can, at least in par ., be fabricated locally. Also. 

check out alternate technolomr. 

and, the'~i9. . -Dt~~'n;-'t~b '6*rtn coziditib 's. for all oildeed.s 

* s eed/grain ixtu ."'-i sea.. 

.0. Prode: propr training. ort oper'tors and maintain adequate super­

vision of: their activities.: 

in Ewanda to11. Cofsider cobperating ith the German S6ybean- Project 


get prli preparation to.the' dxpeller..
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CRS/Africa Oilseed Project
 

APPENDIX V. ECONOMIC PAR-ETERS 

This Appendix discusses the important factdrs which affect .economic
 

feasiblity.y Available data are inf.fcient. or a rigorous economic feasi-' 

bility analysis. Cost.. calclations, 'ire therefore based bn data: which- might. 

reasonable bea bbt'ined :frd the normal operatio'h of a stationary oilseed 

module ldcotiad '.in k~nyx; 
. . .....It 1 r,'assume tht.:. ) sunrloier seed.*'prdut* n'goals of 2.00 kg. per!,'" 

quall 3y. is good.,''and eer.-ixp'tel 1 
participe:.dat'ained, ( 

.. 
i'he seed ... "c-h e 

.* 

....• ~~~~. •. •.. .,............... •........
 
. .. ."..:....... ": "..."" """' .} " •.........
• ..."~~~~~~.. "••. 

The: iconomid. yiilues "ofmaor concernm includ6. (a),* t~i. cost. *o-.,producing'.. 

a liter of oil friom, 'kg..of sunflower" seed, And (b.the return, z'eceived by 
site ps g. seed brought 4 eas." 

the participant* in the C"" o . (pgram,p s. 

center forepnocessing.' 

Basic assumptions and. calculations are 'presented. .llstrations and 

and return follow.discussions of each of the important factors affecting cost 

Graphs are presented that illustrate the economic effects ofmodifying.opera­

tion procedures.,. 

Results should be considered as order of magnitude indicators. LcompLete, 

operating data secured over a significant period of time are required to 

ascertain actual costs and to verify/refute assumptions.
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Basic F'ocessing Costs and Return on Seed.
 

A. 	Assumptions:
 

1. 	An expeller capacity of 30 kg./hour of feed. In a 10-hour day:, 

assuming 8 hours of actual operation, 240 kg. 6L ffeed are processed 

2. 	Sunflower seed composition: 32%/oil, 30% hulis and 38% other. 

(protein, carbohydrate, etc.), 

3. 	The expeller residue cake contains 20%_non-expressed oil.
 

4. 	-,The hull content of the feed to the expeller is 15%.
 

5. 	Sufficient seed is available for 100 days"per year operation 

.(24. tonnes, 1 tonne 1,000 kg. 

6. 	 -Oil settlings are all recycled to the expeller feed. 

7. 	 Petrol cost is 7.02 sh./liter (11 sb = $1.00 ,U.S.) 

8. 	Diesel'cost is 5.15'sli.liter
 

9. 	 Based on Kenya data 22. iters off diesel :and, 8:liters 9ff petrol .are: 

used to process 1 t6nnd"of sunflower', see & (dehull-S eeds and expel 

10. 	 Cos .off oilseed module is 94.000 sh 
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Estimated Oil Yield/Kg. of Sunfiower Seed 


AssumDtions:
 

Oiseed composition -70% meats (32% oil + 38% other),.30% hulls.
 

Feed to expeller contains 15% hulls.
 

. 

1) Weight of Feed Derived from 1 kg. of Sunflower Seed
 

x = wt.. of hulls; x + .70 = wt. of feed to expeller
 

x
 
x + .70 - .15 (desired fraction of hulls in feed). 

x = 0.124 kg. = wt. of hulls in feed derived from 1 kg. of seed 

(x + .70) = 0.824 kg. = wt. of feed/kg. of sunflower seed. 

2) 	Oil Left in Cake (from 1 kg. of seed)
 

Assumption: 20% oil left in cake.
 

Weight of an oil-free cake is (0.82.- 2.32)- 0.504 kg.
 
X..
 

x =wt. of oil in cake; x + 0.504 - weight of cake and x + 0.504 .20 (fractic 

of oil in cake) 

x = 0.126 kg. = weight of oil in cake 

3) 	Weight of Calke from 1 kg. of Seed
 

(x + 0.504) = 0.63 kg. = weight of cake.
 

4) 	Recovered Oil from Original 1 kg. of Sunflower -Seed (Oil/kg of Seed)
 

1.32 - 0.126 = 0.194 kg. of oil/kg. of seed 

:f density of oil = 0.9 = 0.194 = 0.216 liter of oil/kg. seed 
.9 

5) 	One Kg. of Sunflower Seed Yields
 

0.194 kg. (0.216 liter) of oil
 

0.63 	kg. of expeller cake containing 0.126 kg. of oil
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C. Processing Costs for ODerating an Oil Seed Module for One Year
 

1)' Variable Costs/Year Per Tonne o'f Sunflower Seed 

Fuel (diesel) for expeller 115 sh. 

Fuel (petrol) for dehullex 57 

Maintenance (parts derived from.Kenya: data) 	 203
 

375 sh.
 

Since a year's production is 24 tonnes; variable costs/yr. = 9,O00 sh, 

2) "Bare" (subsidized) fixed costs/year 

Labor (operator) 10,000 sh. 

Incidentals 200 

10,200 sh.
 

3) Normal Fixed Costs/year 

"Bare" costs 13,200 sh. 

Depreciation @ 10% (equipment.) 4.00 

interest @ 5% (concess.] 800 

Overhead @ 30% salary (supervisory) 3,300. 

Lost interest on Operating capital_% -2,000
 

25,700 sh.
 



__ __ __ __ 

D. 	Cost to Produce 1 Liter of Oil,(Crediting Cake Value)
 

1) Based on "Bare" Costs
 

Variable costs/yr. 9,000 sh.
 

"Bare" fixed costs/yr. 10,200
 
Total cost for processing (24 tonnes 19,200 sh.
 

of-seed)
 

Cost for Drocessing 1 kg.. of seed = 19,200 = 0.8 sh./kg,

• • 	 "24,000 '
 

Cost for Producing 1 Liter of Oil = 	 processing cost for 1 .kg. of seed 
liters of oil obtained from 1 kg. seed 

0.8 = 3.71 sh/liter 
_

.216 


Cake value for every liter of oil oroducee
 

1 kg. of sunflower seed yields 0.63 kg. of cake and 0.2i6 liter of oil.
 

wt. of cake/liter of oil = 0.63/.216 = 2.91 kg.
 

value of cake/liter of oil = 2.91 kg. x 0.5 sh./.kg. = 1.46 sh.
 

Oil cost (crediting cake value) Der liter of oil produced
 

3.71 - 1.46 = 2.25 sh. 

2) 	Based on Normal Fixed Costs
 

variable costs/yr. 9,000 shf.
 

"Normal" fixed costs/yr. 25,T700
 

Total Cost for processing (24 tonnes 34,700 sh.
 
of seed)
 

Cost for processing 1 kg. of seed:
 

34,720 sh./24,000 = 1.45 sh./kg.
 

Cost for producing 1 liter of oil:
 

Since each kg. of seed yields .216 liter of oil
 

cost/liter = 1.45/.216 = 6.71 sh.
 

Cake value for each liter of oil = 1.46 sh.
 

Oil cost (crediting cake value) per liter of oil produced
 

6.71 - 1.46 = 5.25 sh./liter 
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- ' 
E. Return to Each Particivant fori Each : k. of Seed'Grown 

Assumvt ions: 

Oil purchased costs 15 sh./kg. (Retail Price)
 

Income from cake (if sold) is 0.5 sh./kg
 

1) "Bare" Cost Return/Kg. of Seed Grown
 

Value.of Products /Kg. seed Grown 

sh./kg. x .194 kg. oil/kg. seed) = 2.91 sh./kg. seedValue of oil (15 

Value of cake (0.5 sh./kg. x .630 kg. cake/kg. seed) = 0.32 sh./kg. seed 

Total value = 3.23 sh./kg. seed grown 

Processing Cost/K-9. of Seed Grown (from D.1)
 

Cost to produce 1 liter of oil = 3.7. sh.
 

Liters of oil/kg. of seed = .216 liter 

0.80 sh./kg. seed grown
Oil processing cost/kg. of seed'= 3.71 x'.216 = 

return (3.23 (value of .product) - 0.80 (processinz cost) = 2.43 sh . seed grown 

. Net Return to each articipant for each kg. of seed grown = 2.43 sh. 

?)	"No,-mal" Cost Return/Kg. of Seed
 

Value of oil and cake ( from E.1. 3.23 sh./kg. seed
 

of 	Seed Grown (from D.2)
Processing Cost/Kg. 


Cost to Produce 1 liter of oil = 6.71 sh.
 

= .216 liter
 
Liters of oil/kg. of seed 


1.33 sh./kg. seed rown
 
Oil Processing* cost/kg. of seed=(

6 .T1 x .216) = 

(3.23 (valie of product ) - I.33(Processing cost)= 1.90 sh./kg. seed grown Net return 

rown = 1.90 sh.
Net return to each particiDant for each kg. of seed 
. 
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Effect of'Oil Yield
 

The 6i1 content of the presscake is one of ;he more important variables
 

and is a convenient measure of'expeller operating efficiency and can be
 

measured by direct analysis. The theoretical oil yield (oil content of seed
 

minus oil in cake) can be checked against that actually recovered. Any.
 

appreciable discrepancy is an indication that there are physical losses in
 

the operation or that the settlings are not being recycled.
 

Figure 1 at the end of this appendix illustrates the effect of reducing 

the oil content of'the cake (more efficient expeller operation) on'(a)the 

cost to produce one liter of oil, (b)the return per kg. of seed, and (c) the 

yield of oil. Figure 1 also illustrates the difference in cost and in return 

which results from using a Normal Cost Basis as opposed to a Bare Cost Basis. 

(subsidized operation).
 

.
Since the amount of oil returned to the participants is of prime impor­

tance, note that 30% oil content of cake results in only 115 liters of oil 

being obtained from one tonne of seed. Reduction to 20% oil in the cake yields 

an additional 100 liters of oil; to: 15% an additional 41 liters; and to 7%, 

which should be the eventual target, an additional 51 liters. Operating at 7% 

oil content in the cake yields 313 liters of'oil per tonne of oilseed, an in­

crease of almost 100 liters as compared to the yield: of 215 liters of'oil 

when the oil content of the cake is 20%. 

Although the effect of oil yield is substantial, the costing basis used 

(bare vs normal) has an even greater effect. The use of the "bare cost" basis 

also tends to decrease the effect of change in oil yield. Figure 1 also indi­

cates roughly zhe operating ccst range zf of erci _-.=tions and the Ge-_an 

project in.Rwanda. (The German project costs have little significance as such
 

since the operation is on soybeans but the figure is-given for comparison).
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Costs shown are far below the market price of the oil.(17 sh/L). This is
 

true only because the cost of the raw ;-ateri'al (seed) is not included. For
 

example, at Sh 2.0 per kg. of seed and normal costs, the total cost'.*per liter
 

of oil, with,20% oil content cake, woild be about 15 shillings, quite close
 

to the market price of oil.
 

Effect of Caracity Increase
 

Figure>2:., at the. -hd.-O' -this Appendix,. %Illustratestne..-effect of increas-.. 

ing' the amount*-':f'spee 'pr0cessedeach •day .on. the cost"per liter of the oil 

produed7 T"he:a'g"iud of this effect indicates the .value of taking steps 

to increase expeler throughput/day. 

Effect of Module utIiizatior 

Figur .3.e, the.'end of this Appendix, ilustrates'the effect of opera-# 

ting the: module at. 'agiven, daily. th;bihput for va-yin&. number of days durin. 

the year. It. emphasizes .the importance of the 0 omotional.aspect in providing 

a reasonable seed supply. As.iusual, the effect is considerably greater ir. 

the normal costing basis is used rather than the "bare cost" basis. Figure 3 

can also be used to evaluate the effect of adding supplemental processing of 

non-participant seed if the costs collected for doing so are first translated 

into equivalent "days" of costs. For example, if the processing were doihe on 

a cost plus 20% basis, each day would be equivalent of 1.2 days. 

Effect of Cake Value 

Figure 4, at the end of this Appendix, demonstrates that the value as­

signed to the cake is a major factor in determining the cost of the oil pro­

duced. On the "bare cost" basis, a value of 1.5 shillings per kg. (1500 sh/tonne = 

U.S. $136 per tonne, which approaches its ormal comercial value as animal­

feed), results in a negative cost per kg. of oil. Extrapolation indicates 

this would also be true on a normal costing basis if the cake value were 20 

shillings per kilogram. 
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Other 

1. Losses" The materia. balance measurements recommended in Appendix 

III are important as an indication of losses of product as well as the 'quality 

of the operation. Losses may indicate poor quality seed- excessive trash 

or high moisture (which would be partially lost during the processing through 

evaporation).. Since high seed moistur'e it.alod detrimental:to cake. and oil 

quality some penalty; based on.the anaIyses _ofr. moisture' and' trash would nor­

maly be, leviedd,.on:.... .ppie in. c•mmercial operation. 

2.. Hull> Utilization -. 1k liini somereturn on the hulls will affect the 

cost of oi . roduced and'return 'onseed similar to the effect of' the.value se­

lected ffoithece. Themagnitude the *eff ec.t .will* depend. on' the amount 

and value of hlls..old, 

3. Costs of' fuel; - .h, impor anceof this. f.aot., de ends on.:whether. 

'bare cost" or noi s cost'ing basisUI. tised. If'the bare cost basi§.is'used, 

a 100% increase in the cost 'o diesel. and petrol',ilI result in' approximately 

35%.increase in the cost per'liter-of oil produced'.' If-the 'normal costing' 

basis is used,only about 15% increase in oil Cost results from a 100% increase 

in fuel costs. This is applicable at the assumed conditions for the basic 

calculations. At lower costs for oil-(such as obtained by pressing to lower
 

oil content in the cake):, the percentage increases would be greater.
 

4. Normal Commercial Costs -These would normally include the following 

(in addition to those already discussed): collection, transport, drying and 

storage of seed; further processing and packaging of products; product storage 

and distribution; product marketing; and substantial accounting, financing 

and overhead costs. These additional costs are net currently part of the CES 

project consideration, but do affect the economic environment in which the 

project operates. 
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CRS/Africa Oilseed Project
 

1. As outlined in the basic project concepts, the main guideline would' 

be to adhere as closely as possible to keeping,the operations'o.n a local basis 

and as a closed, economic system. The participanto produce the seeds and con-. 

surme/dispose •of""the:--:.prqductg."*. They are. both . -	 the producir and: consumer. . .. ' 'FromS." . " '. ." .. 	 .. 

to be most' imnortant* in Kenva.' nextthe informatiou :we qbtalned, this*appears 

in Gambia, next" ih*Upper Volta, and least in Ewanda 

2. If &.supplementary .commercial press ing activity such as karite and 

palm kernel is ent'ered into to.reduceunit conversionx costs, it would probably 
r 

There-would be no marketing­be best handLed by pessinx for others for a fee..-­

involved by the prbject. 

3. 	The amounts of products avaiiable from any one unit under the best 

a mininal oiganized marketingof circumstances would probably not justify even 


effort. First priority should be given to the participants se /lingbarterig,
 

surpluses to friends, neighbors, etc. Any required sales above that should be
 

on a bulk, wholesale basis from the units, perhaps'through local cooperatives.
 

4. Normal marketing considerations should be kept in mind and used as 

guidelines to the extent practical. Their application will help build and 

maintain participation and increase the project's ability to adopt to changes
 

in the operating environment. Some of these considerations are:
 

(a) Market Oil Prices -In most developing countries this is a, 

key factor in purchases and Africa is no exception. Prices should be 

watched closely in the project countries and compared with cost of the 

production of oil from the CBS system. A market price for oil approaching 

the CRS cost will probably limit participants to those who do not have
 

the cash to buy oil in the market. Since oil prices fluctuate, this pro­

vides one more argument for improving efficiency and minimizing costs.
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(b)MarketPrice of Seed - This has.been a problem in Kenya where 

a unit is located near a commercial "growing'andprocessing area. The 

seed price obtained by the participants from the commercial processors
 

Lgents is so attractive that many are reportedly selling thei- see.
 

"This
helps
rather than.bringing it to the CRS.center'for processing. 

qttain the :icome -generation 'teaure :6'thprject but'plays hob with 

it costs."'I, -this case, the only solutiondm-.the"prodes-l.inig module 


be to rel6dateithe.-unit;.'. 
prices will generally tend(c) Internatfonmal Markets -International 


to . ... ..... . ..... 

to influence' ilcal prices..' If-low.enough, .they have.several effects.
 

can be dis­First-if'the'cost of imported'oil is low enough so that it 


tributed at" a co'st below that of domesticklly produced oil (even with,
 

the duties* mposed.on its impor it will'tend.to be'imported thus in-.'
 

creasing supplies and lowering prices.. A Second.'possibility is tha.* 

the government may encourage export of inte'rlnall producti higher 

ralued oils labroad (sunflower, eaauts) to e xn foreign exchange end
 

import cheaper oils such as soybean. These imports'will become impor­

tant if they result in depressing domestic marketyprices for dil'.to a 

point approaching the cost of oil production by t'h.CRS module.
 

(d)Preferences - Although of great importance in the developed
 

countries, cost generally outweighs preferences in the less developed
 

Of particular
countries except where taboos or customs of use prevail. 


relevance in the countries visited, is the wide acceptance, and even
 

preference in many cases, for non-processed (commonly called crude) oil.
 

This is a key to the "closed system" module.
 

In the event some surplus oil or cake is to be marketed,
(e) Other-


several other items which normally affect marketability may. come into
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z~-nuconvenience 

qlity,,&nd reliabl'ity,, supply*. Obviously, more care Will be re­

qluired inhe operation, quality control w.1 nee" 'o be more strict, 

and sorme:.,cost and e'ffort ,will be required ,to market the surplus. 

P.Lal.,~ k-ac.:agng and tranjsport codst), appearance 
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