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EXPLANATORY NOTES

Value or the lceal currency - KENYAN SHILLING (K.Shs.) - during the

period of the mission in terms of United States Dollars:

1 Us$ = 1L.75 K.Sks.
ABBREVIATIONS
IM = Dry matter
Z.A.I. = fast African Indusiries
Z.M.C. = enyen Meat Commission

3 = Rotations per minute
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CLoly L4 2valiace tie situaition of the vegetable oils
ats industry with particular reference to:

availapility ¢f raw materizls from domestic and
foreign sources;

K
.
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processing and refining capacities in the
sub-sector;

Assess the annual consumpticon of edible and non-
mineral industrial oilec and snimal fats in the country
and prcject domestic demand up to the year 2000.
Xecommend, where necessary, the restructuring of tha

s and fats industry to suit the gralitative and

Suantitative demaand cf every consusier;

:3sess the annual production cf oil seeds oil fruits,
znd animal fats and suggest ways aud means cf increasing
zroduction to enable the country to achieve self-
sufficiency within a foresezble period of time. Suggest
a plan to integrate the local oils and fats manufactures
in local ovilseed premotfion. Evaluate whether an oil
Crops Development Board is required for the promotion of
local o0il see

’-rvey the existing industry to assess its capacities in

m

tracting oil from seeds 2nd fruits and to produce
vandered fat both for edible and industrial purposes.
Assess the prospects of iawproving recovary rates of oils
arnd fats from the materials available with or without any
:hange in the tachnology or equipment in usc, or in the
2ed to expand the production capacity over the period
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84-1908, 1Identiry specific projectis required and
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Survey the edihie oil refineries and hydro-genation
plantc tn gdot how their dependence on the

imported inpuls can b2 decreased substantially and
to determine wanich structural changes or exczrsions
cf the existing installed capacity wiil be recuired

over Liw aext five years;

Ascass the prospects of the country's entry into the
exvort market of refined, hydrogemated or crude
vegatable cil and recomme"d a long-term pian to achieve
the same, if it is found profitable and eccnomically
justifiable; '

Prepare a five-year programme for the development of
the industry in orcer to achieve self-sufficincv in
the nrcduction cf edible (including butter and

butt=r o0il) and non-mineral industrial oils and fats.
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vegetublc Silg and animal fats and even later
to become an exnorter. But to reach this target, a great
effort is recommended to be made in the following directions:

Vegetzble: 0il bearing crops, arimal fats, utilization of
by-products. catile breeding, etc..may be developzd in a
kind of Integrated Agro-Irdustrial Complexes..

Existing o0il mills, slaughter houses as source of raw
material for fat rendering plants, existing plantations
(coconut trees) may and must be imprcved; Quality of raw
materials has also to ke improved.

It will be necessary to increase and to develcp new
plantations and to rehabilitate scme others (specially for
coconuts). Losses and wastage of all kinds must be
stopped. (even the smallest)

Por.cotton seed and copra oil mills, multiplication of
small oil mills cannot allow the use of suitable equipment
in order to obtain the highest possible yield. Only a
concentration of processing capacity in one single mill for

copra and one for cotton seed csn improve the actual situation.

Unsuitable equipment, obsolete process, lack of controls,
poor maintenance are also responsible for high losses and
wastage of raw material. It also affects the quality of
produced oils, and even of raw material.

Some existing oil mills can be improved by addition of some
new equipment and their production increased and even doubled
with additicn of solvent extraction.

Anarchic development of new oil mills must be stopped for
they are responsible for additional losses, and increasing
scarcity of raw material.




T summarizz, i* wili be recessarv within the comin
¥ g

years and vp tC the y=ar 2000 to act on these ditflerent

points:

(1)

(2)

At

short term (within five years)

Creation cf a Vegetable Cil and Animal Fat Authority

The functions of this Authority will include:

At

Ccontrol of imports of raw material rath=r than of
finished products

Peorganizaticn of oil irdustry

Stoppage of the incredible proliferaticn of new small
oil mills, increasing outbid of raw material’s price
and its decreasing quality (particularly for copra}

Imprcvement of existing oil mills and refining plants
Creation of new plantations of oii bearing crops
Rehabilitation and development of coconut plantations
Recovery and valorisation of by-praducts

Advisory services for oil millers.

Medium and long terms

Decentraliization of major slaughter houses

Developmant cf new plantations of suitable oil
bearing crops in the framework of integrated agro-
industrial complexes.

Creation of new large oil mills and refining plants
(It must begin during the three coming years)
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I. E¥ISTING ViGUIABLE QILS AND

—

ALRIMAL Taus TN KENYA

1. Geueral

In Karve, .o follouing Yeastnble Cil Creps are existing

bR Ty WL
Coniur szed suenilower seed Coconut
Faize geovm Rapeszed Groundnut
Sesamo Cestar bean

But “he only o0il crops available for oil millers are:
Sunflower; cottonseed and coconut.
- Sesame and Groundnut are. directly consumed, or exported
(See Annex 2)
- Rapeseed, uespite successful trials does not look ponular.
- Castcrbean is entirely expcrted (See Annex 2)

-

- Actual cotton seed producticn is actually in the raange of

17 to 10 thousand tonn=es. Sut one

ot

[0

nird of the crop is kopt.
for sowing and the available snare for oilmills is only

about 12,000, may be 13,000 tonnes.
-~ Sunflower, despite successful teginning has dropped dcwam.

- For Coconuts cnly one third of existing potential is
industrially processed.

~ Maize germ is a2 by-prcduct of maize industry. 1Its composition
varies according to the process which has been used to ’

seperate it from maize, wet or dry process.

By wet process its cil content 40 to 50%
Dry process gives a germ at 13 tc 20%.

Eoth processes are used in lUsnya, and it is difficult to know
the share of each process.

Amongst the different oil mills we have visited, only one was
érccessir.g maize corms. Its vearly consumption (200 days) is
12,000 tomes out of wiifch 2,700 toones cf oil are extrocted. From this
result, it seems that wet prccess is mestly employed, and these
16,000 tecnr:s seam  to veprasent the actual availability of maize
goim.




For animal fats, tallow nroduction is nct nore than 3,500

tonnes per vear.
Lard does not reprasent more than z30 to 3CO tonnes p=r year.

Concern’—; Tie prosessing caponity of vegstakls ravw material

it deces nct seznm to pass 70-80,00C tonnes per vear, but real

capacity utilization is less than 40% (see tables 1 and 2, pages 27-29).

Refining capacity is in the =egicn of 150,000 Tcnnes scattered
in 16 refining plants, out of which 9 (5%%) are cowmpletaly
obs.lete.

But these obsolete plants dc not represent mcre than 11,000
tonnes, i.e. 8.8% of the whole refining plants capacity.

COTTGH SEEZD

Availapility

It may vary from ore year to the otner, as showm in ‘the
following table.

From Cotton Lint and Seed Marketing Board, seedcotton production in 7000
metric tons has been as foliows:

*—4

"

[
Ls

1976 11977} 1978} 19/9 } 1980 | t981 |} 1632 | 1233

")

Seed Cottcn | 15.8 |16.3 | 27.2 27.6 | 38.r } 25.5 | 24.4 | 26.3
Cotton Seed | 10.5 |10.75] 18. 18.7 | 25.1 |} i6.8 | l6. 17.35

Available
for Mills

)

7.351 7.5 | 12.6 11.76§ 17.6 } 11.767) 11.2 } 12.14

)

Available cotton seed for oil millers has been calculated from

the relation:
"33 Cotton
100 seed cotton<(::

66 Cottonseed

70% of the cottcnseed is available for oil millers and 30% is
set aside for nlarting. According to the Cotten Lint and Seed
Marketing Board, they expect to obtain this year (1984) a
production of 77,000 bales (185 Kg each) of cotton.
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It reoresents 14,245 tonnaes of cotten, i.e 25,440 tonnos of
cottonseed cut of which 30% will ke kant for nlintinc,

Forecasted availenility for cil millers sheild be clococa to

0 N 4 - - P T, s * -3 . -r H .- -
12,203 £ omaos iI7om ianterview with e, J2UTHAURS of Cotion

- i- -, ol t e T Seo < ~~
Lini anid Jeod tariieting Bsard.
Trem the 71 millarz's point of vies existine cotton secc

_ s
has an irrectulzr, but always too high, lint content which

A visit to omc girnery at Malindi revealed that, ginning
machines there are of a very old t¥yre. and it is not possible to
reach same efficiency with them as with the mcdern ones.
fitted with 144 or more circular caw hiades, But this
mcdern scuipment needs a rather exvensive maintenance, and

2 special ma:nine tcol to sharven tihe entire sawshaft every

It is necessary to have a spare shafi, completelwv fitted with
saws, ready to replace the one in operation in order for
the ginning machine not to lcse time during the sharvening of

sSaws.

In Kenya, cotton is ginned in several small ginning pliantsz

scattered close to the production arszas.

Dispersion of these ginning plants reduces the individual
productiop of each of them and makes urneccnomical the use of
such modern equipment, for maintenance cost will be

multipiied by the number of girneries, The only solution

for the o0il miller, is to delint the seeqa properly. Unfortunately,
same problem appears because the available crop is shared
between at least 13 oil millers.

The 12,000 tonnes available in 1983 represents a share of
less than 92CO tonnes only to each mill (prcbakly less). A
nermal cottonzeed oil mill must be Zitted with the following
equirment, for cbtaining crude oil only:

1) Cleaning equipment of reception o seeds
(speciz] fur cotton seed)
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Z) Convenient storasee of seadz in balt (special silos or store bouse)
3) Cieaning before processing (mav 32 same as for 1)
4) DRelintinc machines (stzcial for cotton seed)
5) ©Dehulizrs i{special for cctton seed)
€) Srzcoinl cozaritics of meat from hulls
7} Zelzur 7 sunaruaite the s33ll particles of kernels which
M romais in halls (Tremmel type)
8) &rpropriate grinder
9) Ccoxzsr able tO cock the meat properly
10) Sin,he;ressiug expeller, specially fitted and acjusted

for cotten seed, or solv-:nt extraction plant.

This kind of equipment is absolutely uneccramical and unthinkable
for existing o0il mills.

A norral small size cotten seed oil mill cannot economically

H.

woerk under at least 50 tonnes cdaily capacity, which represents

-

12,000 tornnes of seeds ¢on 240 werking days.

With a forecasted prcduction of about 19,000 tonnes of se=d,

one single mill of 75 tonnes daily capacity will pzccess

T
*

it easil

Actual losses due to inapropriate equipment

According to a recent analysis of a cottonseed sample, 0il
content appears to be in the region of-21%. Cake ccming from
the same seed had more than 12% residual oil content. A normal,
well prepared cottonseed, processed with a modern heavy-duty
expeller gives a cake with 6% oil content, in 6ne single
pressing. (more often between 4 and 6%).

The average composition of well ginned cottonseed 1is:
Hulls content: 40%
Kernels " : 60%
Existing seeds have at least 10% lint content and their
composition should be (calculated frcm above one):

Lint conternt 103
Hulls " 36%
Kernels " 54%

Total 0il content in seed 21t




Due to bad dehuliine, and to a bac szosaraticn of hulls from
meat, we can consider the existencz in the me=at of z2pout 15%
impurities. {(lint + hulls).

Out of 1200 originz' cend we have 347 kerrels. With a meat

a2+ 155 izurities wr2 hatre:

63.5% mEac conuelins the 2:% existing oil, Cake is made cf
dry matter ({DM) and of recsidual oil: (12%)
In this case LM = 63.5 ~ 2L = §2.5
and cake at 12% cil is: 42.5: 0.88 = 48.3%
Recoverable oil: 63.5 - 48.3 = 15.2%

Out of 21% existing oil, recovery is only

15.2.x LCO
21

-~}
LaP]
.

W
on

With a well prerared seed (delinted, well dehulled, proper
grinding) and use of a heavy duty exzeller, with one single
pressing, 6% residual oil content in czxe is obtainable

13

“ith same sced as abeve, processed in gocd conditions, we

~

should obtain:

100 seed = 54 Kernels, or meat
DM = 34 - 21 = 33

cake at 6% = 33 _
0.94

Recoverable o0il: £4 - 35.1 = 18.9%

35.13%

With regard to existing oil, recovery is:

18.9 x 10
21

= 90

The loss is 90 - 72.4 = 17.6%, with regard to existing oil
in seed. ith the 12,000 tonnes processed in 1283,

it represents & loss of abcut 480,C00 liters crude oil

{at least)




Sincs 1979 nroduckicn of sunflower hes droppad suddenly.
TGtal zuni:coor handled by Natieonrl Ceorezals 2ad Produce

Board ipias iL2en as follows:

1¢'; -~ 59,340 tonnes
1972 - 42,300 "
1979 - 15,2:0 "
1980 - 21,750 "
1981 525 "
1982 1,170 "

Actually, farmers seem to prefer to grow maize rather than
a t

they are sur= to be paid cash. Fcr some milliers

m

]
r

sunflewer. It may =nct te er of price, but with maize
or cooperatives, it is not the sams and the only ones who do
act have preoblems coacerning the availability cf raw material
are those who pay cash to the farmers. Thercsfore, this
apparant scarcity looks to be more a kind of economic factor,
rather than a2 technical one.

From oil millers point of view, there exist two varieties of
sunflower according to their oil content:

Varicties with a low o0il content - 22 tc 323

Varieties with a.high oil content - 50% or more

Hulls content vary Zfrom 35 to 45% and kernels from 55 to 65%.

Processing
- Dehulling .

Dehulling has to be done with a special dehuller followed by a
hulls and kernels separation. After dehulling, kernels must
appear almcst unbroken. After sepération of hullis, it is
necessary to allow 5 to 6% (about) in meat, in order tc process
it in the following expeller without difficulty.

The meat coming from dehuller has to be cooked at a temperature
of about 80°C to 85°C.

The expeller must he specially adjusted for sunflower.
Asgembling c¢f wormshaft is almost same as for cotton seed.

With a modern expeller, residual oil content in cake is in the




bl

regicn of 6% when se2d is processed In one single pressiag

coaasy e

Actual Precsssine

et

Dehulling is done with a hamwer mill or hy 2 &isc éehuller
vitiout anvy kind of zpecial zdiustment. The result a

kintd of coarse’ powder from which it is irpossible to separate
preoperly maat frem huils,

Lossss of Senflower in actral processing

Witn such a kind of heterogr.ieous mixtura, it is very difficuit
to feed properly and regularly the expeller.

This heterogeneity appears clearly in recent analysis on samples
of sunflower seed and dehulled sunflower seed:

0il content in sunflower seed -~ 32.2%

Cil centent in dehulled sunflower ssed - 15.2% !!!
This contradictory vresults prove two things:

l) Hetereogeneity of meat

2) Presence in meat of a too high prcportion of hulls
due to a particularly bad separation of hulls from
meat.

From oil content in seed we can guess this seed belongs to the
variety with a high hulls content. (45%)

1) Let us say:
100 seed = 45 hulls + 55 kernels
Kernel 32 0oil + DM (dry material)
100 seed = 45 hulls + 32 oil + DM
DM = 100~-(45 + 32) = 23
Oil content in kernels:

32 x 100 s 58,183

55
From these different figures we can calculate the oil vield.

Hulls content in meat should be in the region of 30%.
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Meat after dehulling and 30:¢ remaining hulls:
55/0.7 = 78.57
Meat = oil 32 + Ll cr DM = 78.57 ~ 32 = 46.57
Cake at 13% oil content:
45.57,/9.9 = 51.74
Recoverabie oil:
79.57 - 51.74 = 26.33
0il extraction rate:

26.83 x 100 = 83.8%
32

2) Frem same seed, a propar dehulling and only 5% hulls in
meat above calculation will show an oil extraction rate of
91.8s3.

3) But wix} seed at 50% o0il, processed in a modern expeller,
aiter a good dehulling and witi 5% hulls in meat, the
extracticn rate will rise up to 96.98s.

4) With the same seed (50% o0il), with the same bad &zhulling
as for (1) with 15% remairing hulls in meat, extraction
rate will be 87%.

. COPRA

Availabilitv

According to Ministry of Agriculture ani Livestock Deveicoment in Mombasa,
about 35,000 hectares are planted with coconut trees. This
figure matches that one of Mr. Catanacan's repori® (34,248 ha).

It has not been possible to find reliakle statistics ccnceraing
availability of dry copra, and since Mz. Catanacan's visit, no
change has apparently nappened concerning production, which
from same report, scems to be in the region of €,000 tonnes.

But the nunber ¢f oil mills has increased from 9 in 1983 to, at
least, 11 and scme more are planning to start operating next year.

%) See report: UNIDO/IO/R/114 of 20 March 198k.
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This anarchic proliferation of oil mills is highly prejuvdicial

to existing oil millers. It increases scarcity of raw

material,; «annot inorove the production or guality cf cowra
anc resuits in copra being sold to tne highest bidder (frca
4.5 to §.¢ KEhs. par Rij.

The czly winners are copra producers who are sure to sell their
produci ion &t the higrest price, whatever its quality, and by

this way thev z2re net encouraged to improve it.

11, the 35,0C0O na planted with coconut trees represent
a2 potential cf akcut 18,7C0 tonnes ccpra per year, and only
about one third is available to o0il producers.

Remaining potential of 12 or 13 thousand tonnes, is either not
exploited, or is reserved for direct consumpticn (toddy or
other beverages, meat, etc.)

vality of rar material

I+ is one of the worst which exists:

- 2Averzge rcisture ccnfant is in the range of 20 to 20% instead

- Acidity of oil trrequently overpasses 15%

- Copra is completelv mouldy and already now the problem of
aficztecxin in cake has arisen.

Due to its ton high moisture content which even after a

further drying, gives to copra a kind of soft and flexible

structure, it is not possible to press it properly and the

oil yield is low (50 to scarcely 60% with regard to raw

material processed).

- Some O0il Millers seem to believe it is possible to improve moisture
content after a storage of two or three months. It is true,
but quality has worsened, oil content is affected, quality
of cake lowered.

- Scme oil millers seem not to know that copra oil may be an
edible 011, and not only an industrial one. But with the
actual quality of raw matarial it is not pcssible to obtain
anything else than an industrial oil.




content. <Cenerally it i3 dried up to 63, in one sin

W
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cperation.

Simpie test may be helpfrl to estimate the moisture contant

from scme thin slices of coapra:

- less than 7% - burns readily

- to 10% - flame splutters

- 10 to 15% - burns with difficulty
- more than 15% - does not bura at all.

aAccording to "Uniform Standard Specification for Copra™ frcm
the 2sian and Pagific Coconut Community®*, therec are two grades

specified irrespective of the process used for mzxking ccprea.
The various characteristics specified for the two grades are
given here under:

Characteristic Grade I Gralae T
1) Moisture content max. 6 ' 8
2) 0il content (on moisture fra2e basis) 68 66
3] FFA (% as Lauric) max. 1l 3.5
4) Impurities (3% by weight) 0.5 1
5) Immature kernels (wrinkle cups)
$ by count max. Nil 5
6) Mouldy cups (% by count) max. Nil 4
7) Charred or black cups (% by count) Nil. 5
8) Broken cups or chips (% by weight) i1 Ni; 5
Passing Not riore than

through %" 1% passing %"
mesh sievn mec<l sieve

In Kenya, we are very far from these specifications and the
difference explajins the poor results and the very bad quality
of the produced oil.

® See UNIDO/IOD/3TT of 11 September 1980 - Coconut processing technology
information document part I, p.6l.




Actual Processing

~ Drying

LSler arerlac the nute, the hzleas are sun dried
. St 3 e pat L. . Yo e oomn -

kiln drisd. navway, the result is 2457505 pocr due

P P M Teemilww o = emn iy
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of the copra has started, it
prcperly dry.

<
may €9
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crioration

ntinue until the product is

In case of sun drying, the temperature of 30%C to 40°C

encountered is inadeguate to destroy the microorganisms.

During kiln érying, where temperatures are between 50°C and

o . . . . .
70°C, all the microorcanisms-are inactivated.

Deterioration of fresh coconut meat commences as soon it is

exposed to air, that is immediately the nut is split.

The 1apse of time between opening the nut and ccrmencement of

7 ,ing should be as little as possible.

Scime experiments have been done in Malavsia and the following

results have been reported. *

I Expt NoO Delay period White | Slightly Red to Reddish
3C0 nuts before drying | Copra | discoloured | Biack copra
per trial (hours) or dirty (3)

copra (%)
1 Nil 82 18 o
2 80 20 0
3 15 25 o]
4 70 29 1
5 9 61 35 4
6 12 36 42 22
7 24 10 48 42
8 18 o] 17 83

Chance in colour is related to deterioration of copra.

# See UNIDO/IOD/3TT of 11 September 1930 - Coconmut processing technology
information doct 1ent part I, p.6l.




- .Pressing cf Cocrz

Th2 only preparaticn is 4 ocarse crushing which reduces copra

S oFiesas of wbTuet 3 to 4 centipmeters.

Then it is dAivecci: introduced into the expeller, without any

DI S TS SN = &3 -3
TIesirinoyy eniling, Ier Zirst pressing.

T first pressing cake is pressed again in the second pressin<
expelier, without any kind of ccoking.

Scmetimes a third pressing follows the second one.

I results in a cake with an average of 11% residual oil content,
cften more. One 0il Miller pretended to reach 7% after a third
pressing.

‘zere does not exist any kind of control during all the process,
and very often feeding of expellers is manually ccne.

Cil yield seems to be in the range of 50 to 60% with regard to
processed copra.

This very primitive way of processing cannot give anything else
than poor results. Anyway, due to the particularly bad quality
oif raw material, it is @ifficult and even impossible to grin.!
the copra properly. '

Its- kind of rubber consistence cannot allow to reduce it to
a kind of fine sand.

Lack of cooking, principally after first pressing, affects the
0il recovery.

Expellers used seem not to be properiy adjusted, for it is
exactly the same assembling of wormshaft which is used for
cottonseed.

Quality of equipment is rather poor. Under these working
conditions, even a better equipment will give poor results.

Normal »rocessing of Conra

In ozder to process copra with the highest efficiency it is
necessary to nave a cood raw material (white, free of mculd,
less than 6-7% moisture content), the oil mill should be fitted
with the following equipment:
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1) Cleaning egquipnent at raceptiion of raw material

2) Storace capacicy weil protected against insects and rodents
3) Clzanin; Lelure processing (may be same as for 1)
4) Grinders (the existing onesmay be sufficient).
5) Roller nmitls to reduce ground copra inio a kind cf
fine sand
6) Cocking
7) Pressing -———~<::

A) Single pressing (cake at 7% max)
a) cake a%/iﬁ'to 25%

B) Double pressing w//

b) cake at 6% .or less

Case A: Single pressing heavy duty expeller (cake at 7% max.)
© 4a) cake at 20/25%

Case B: Double pressing with—<

a) a first pressing with specially adjusted expeller, then after
b) grinding of-cake, second pressing with another
specially adjusted expeller for 2nd pressing after
cooking of meat coming from ground first pressing
cake.

b).cake at 6% max.

Of course, this way of processing is not possible
with the very bad quality of existing raw mater}al.

Actual losses due to quality of raw material and
inappropriate process

Existing coconuts, if properly procassed, are able to give a
good copra, with a higher o0il content (let us say 65%) and a
normal moisture level (less than 7%).

Actual oil revovery is 50 to 55% with regard to the processed
raw material after a double and sometimes a triple pressing.

With modern expellers, specially fitted for corpra processing
in single pressing it is possible to obtain less than 7%

residual oil content in cakes. By double pressing we should
have less than 6%.




Due to the Zelatively low cvailability of rav salerisal,

cven iZ tr: tozal pooenticl of 18,000 woennzi of cunra is
iv wili =ov Le wure than a czi_ availability of

i
€0 tonnes (200 woring davs per year).

To ouork in Jollla zrzociag 4733 act Sppelr To s econeomical
for muek » veztively small amount cf =z matcorial, for it
231 renrouont nmot more thap 14 tonnas of coprz cil in cass
two thirds of potentiality will be processed (12,000 tonnes).

With the actual way of processing, it is obtained on average
55% oil with regard to the weight of processec raw material.
Out of 6,000 tonnes, it_represents 3,300 tonnes cil. Ffom a well
dried copra at less than 7% moisture content, fr=: of mould,
we can obtain a cake at 7% oil content. Out cf 6,000 tonnes

of copra, we should have - ({with copra at €5% <il content)

,65 existing oil— recoverablie oil: 63.92
100 ccpxa<::::

35 dry material —> c2ke at 7% : 36.08

For 6,CCO tonnes copra it represents: 6,000 x 0.6392=3,835.2
tonnes.

:

i.e. 335 Tonnes more than actual production (+2.57%)

This small difference may appear too low tc justifvy a complete
change in the actuai habits. But we have to take into account
that it will be mostly edible oil ins:tead of industrial one.

Anyway, actual production concerns 12 small mills for which
the same problem as for cottonseed oil mills acpears: the
si1ze of existing copra oil mills is an obstacle for a further
improvement.
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5. AHIMAL FATS
There are three fzt renderiag plants in Kenya:

- Kenya Meat Ccrmaission (or ¥MCT) in Athi River (close to Nairobi)

s ottt " . R
- Renva Mear 010 0i82Iln in Mombasa

- Uplands con Pactory in Uplands.

RNenva MHalt Somae-=.5u (Athi River)

This slaughter house has a dailv czpacity of 750 heads, i.e.
a yearly capacity of 750 x 260 = 195,000 heads. But on
average they process only 130,000 heads per year. According
to what they said, they recoveron average 40kg. of “at per
bovine, which should represent, yearly, 130,000 x .04

= 5,200 tonnes of tallow.

They obtain two grades of tallow:

- Grade A of a light yellzw colour
- Grade B cf a dark yellow coliour.

For some years, thay have noticed a decline in quality of meat
and tallow, due probably to breeding conditions and to drought,
which has increas=d .the prcduction of quality B at the expense
of quality A.

They believe that about 50% of cattle escape the industrial
slaughter houses, and are processed in small slaughter houses
scattered in the country side, which do not have any kind of
fat rendering plants.

Only some country butchers recover for themselves a very small
part of this fat which appears to be of edible quality.
In KMC (Athi River) they recover fats coming from:

~ Stripping from meat

- Bowel and internal organs

- Skeleton and bores

- Water coming from cleaning of floors
- Bodies

The recovery rate per head is:

- PBones and skeleton - 2 kg
- Bodies - 10 kg
- Bowel - 4 kg
- Foot . - 0.4 liters
- Stripping of meat ~-__ 24 kg

Total' 40 g per hezd
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Tallow A is ccming from stripping of mezt, thin flank and
breast. Tallow 28 is coming from ail the other parts of the
animal and from the recovzred fat from decanted washing waters.

The rendering plant is workirg with 10 cookers at 115°C under
- 2 .

a pressure« of 2 K¢ per cm” during 3 hours. (Normal conditions

with tais zype ot equipment).

After drzining oI £fats, grasves are centrifuged in order
to recover some nore tallow, and after grindings are used as
animal fzedstuff..

The fat content, after centr “fugation of greéves is oh average
of 11%,which seems normal with this process. It eaild be
improved up to 6%, by use of specially fitted expeller instead
of centrifuges.

Kenya Meat Commissicn (Mombasa)

Roughly, rendering of fat is performed with same process,
except for cooker which is an up to date éne from a Danish
well known supplier, and render the fat in about 15 minutes
only. Only tallow B is produced because the fat is not
stripped from meat.

- In 1983, from 5,488 bovines they obtained 28,440 kg of tallow
- 1In 1984 up to 20th September 23,604 bovines = 61,740 kg "
This represents for 1983, a fat recovery of 5.8 kg per head

" " 1984, " " 2.6 kg only per head

The odd result of 1984 compared with this of 1983 may come
from different reasons, such as origin of animals, aggravating
of drought, may be some mistake in their records. But the
difference with KMC (Athi River) comes from stripping of fat
from meat, which is not done in Mombasa. Anyway,it seems
difficult for both KMC to recover more than the actual results,
with the actual conditions of tramsport of cattle.

According to what we have ascertained, a lot of cattle arriving
at slaughter house are looking more as kind of walking skeltons,
rather than wellfed ones.
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rrom KMC Staff, cattle are loosing up to 30% of their normal
weight duriné their convoving, walking during hundreds of
kilometers. KMC's slaughter houses do not represent more

than 50s of the t-tal slaughtered cattle in this country.

The cther 30% is precessed in small slaughter houses, scattered
1 over theo country, in which there does not exist anv kind

fat recovoavy, extept some butchers who are rendering a little
lcw for edible purpese.

From the Statistical Abstracts 1983, purchases of cattle for slaughter
has been as follows: ~

1974 1975 1976 |1977 {1978 | 1979 | 1980 } 1981 | 1982|1982

Cattle
&
calves

159.5| 134.1 225.5 158.1168.1} 67.7 | 55.9} 61.2 } 75.3

"

Sheep | 11.3| 2s5.8) 12.2] 11.2|11.6|10.1| 6.2 7.2|11.4f 2

Lambs
Goats 6.s] 7.21 4.6! 6.1]10.4] 2.0 2.6] 1.3| 3.2|2
Pigs 18.3] 40.9| 44:6] 47.2]51.0] 45.4) 36.9)] 36.3)] 36.7| 2

These figures seem to be in complete contradiction with those of KMC
which, only for cattle processing:the average is 130,000 heads

per year.

Uplands Bacon Pactory

This plant is processing only pigs. They produce 3 types of
fats:
Cooking fats, pure lard and Tallow.

Their average production is 5 tonnes per week (max. 1C tonnes)
i.e. yearly 260 to 300 tonnes.

Pure lard is obtained from stripped fat from spine dry melted.
Greaves are pressed and sold to retailers (edible)

Cooking fat, coming from belly, and some other external parts
of the body, is obtained by a steam cooking, then decanted.
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Tallow is obtaired ky =ccoking undir prassuie of the remaining

parts of porx (bones, zuowel, erc.) in a special horizontal

[4)]

couxar. AZter drsinin

0

taliow greaves are reccvered for

3

.
e q - R T w c
ProYaYraticon oI 3Nttt 6 Scuirc.

1%
Da

Uncer existiay conditicns, total yearly tallow  production
seems to be 1n the rogion of:

KMC Athi River -~ 5,200tonnes
KMC Mombasa - 61.74 tonnes
Uplands - 65 tonnes -

5,326 Tonn2as

Let us say a maximum of 5,500 to 6,000 tonnes.

For Lard they are producing on average S tconnes per week,

which represents a yearly production in the region of 250,
max. 3CO tonnes.

Suagestions

Instead of existing concentration of industrial slaughter
houses, it looks logical to have some smaller ones, located

in some suitable places in order to reduce considerably this
terrible long walk.

It is also necessary to reduce the existing bottle neck at
KMC, Athi River, where sometimes they cannot unload the cattle
immediately after arrival of wagons or lorries.

Due to a too long stay in these waggons, it so happens that
some of the animals die of thirst, even of starvation.

In this case, which seems to happen toco often, carcases are
buried instead of being cut up, (as in a knacker's yard) and
processed in fat rendering plant. (Tallow grade B)

In these medium sized slaughter houses, it should be possible
to strip the crude fat of the meat, to store it in cold store,
awaiting the arrival of the collecting refrigerated van from
the rendering plant.
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Under this condition, it should be pcssible to produce
edible tallow (premier juice) and to improve considerably

the averags quality of actuzxl existing cne.

The other parts ibcones, bodies, bowel, etc..) couvld
be processed imm=diately in a small adjoining rendering plant
for production oif tallow grage B, may be A.

It should pbe also possible for the same van to collect fresh
meat to transport it

By “his way, it is possible to reduce, aven to put down the
losses coming frcm exhaustioa of cattle, to recover a great
part of cattle which actually escapes industrial slaughter
houses ard to increase the quality of meat and tallow which
are actually badly affected by the actual conditions of
cattle transportation.

Rough calculation of proiitability

After their 'ong walk, about 50% of the processed cattle are
completely exhausted and nave lost 30% cf weiaght. 1In other
words, out of 130,000 heads, 65,000 are in good condition (A)
65,000 are exhausted (B) and have lost 70% in weight.
out of 5,200 tonnes of recovered tallow, the share of A and B
should be: cattle A = 100 and cattle B = 70 or for cattle A,
recovered tallow - 5,200 x 100 = 3,058 tonnes 3,058 tonnes
170

and for cattle B recovered tallow - 5,200 x 70 = 2,142 tonnes
170

5,200 tonnes
These above figures represent a fat recovery per head.

Cattle A - 3058 = 47 kg
65,000

cattle B - 2142 = 33 kg
65,C00

With cattle in good condition, the fat recovery becomes:

130,000 x 0.047 = 6,110 tonnes insted of 5,200 tonnes.
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If only the half cf the cattle that actually escapes the
slaughter houses is recovered, we shculd recover:

' 65,000 x 0.047 = 3,055 tonnes

Or in ail, a total recovery of:

6,110 + 3,955 = 9,165 tonnes instead of 5,200 tonnes.

That is an improvement of 76% of the actual recoverabjlity
whirh will affect also the meat, without speaking of the
quality of tallow as well as meat.
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II. SUMMARY OF EXISTING VEGETABLE OIL PLANTS

1. OIL MILIS

Out of 22 oil mills we have visited,-only four are working properly
(see table 1). All others are processing according to the same wrong way,
and are using the same very old equipment or nev ones of same old models.

n i mlii reguires tne following sections to

[

Normaily,
obtain crude oil, and needs controls practically at each
3tep o the process:

1. Peception

N

. Cleaning
. Storage and protection against pests and rodents
Cleaniny before processing

Delinting (in case 2f cotton seed)
Dehulling
Separation of hulls from kernels

Grinding up to the most appropriate granulation

W 0N W
L T

Cooking

- 10. Pressing

11, PFiltration of crude oil

With the exception of 4 oil mills, the other mills have the
same defectiveness:

1. Reception = no coatrcl

2. Cleaning = does not exist

3. 8torage = Due to the short time of storage, raw material
is generally stored in bags, except for copra
which is stored in bulk. For the same reascn,
protection against insects or rodents is
relatively poor (not more than 1 or 2 fumigations
and use of cats)

4. Cleaning before procescing - Never done

5. Delintirg - Never done
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6. Dehulling - =ach seed requires a specially adapted
deinulier. There doces not exist any kind
of universal dehuller, and the use of a
disc dezhulizr or of a hammer mill .z a
multi-purpose dzhutler is a big mistake
because 1t vesuits in a kina of coarse
flour from which it is impossible to
remove properly the hulls, and zlso the
lint in case of cotton seed.

1. Separation of hulls from kerneis - Not pcssible for the
above reason, and kernels
are reduced to powder.

8. Grinding - Unadapted for the same akove reason.

Normally every kind of seed must be ground up to an optimal
size. The degree of crushing depends on the type of the
concerned seed. For Example, for cottonseed ( previously
dehulled) we have to reduce the kernels in small pieces the
size of small rice grains. For copra, it has to be reduced to
a kind of fine sand, which is impossible to obtain in Kenya
because of the kind of "grinders™ actually used and also the
awfully bad preparation of copra.

As a general -rule, the good size is that one which gives to

the crushed seed the maxdirum apparent ‘density, for we have to try

to fill the barrel of the press with the maximum possible

weight of raw material, in order to allow the expeller to develop
its maximum pressure and output.

This coperation is very important and from it depends the
residual oil content in the cake.

If the size of the particle (called also "meat) is too big, it
will be possible to press it, but with poor results and a higher
supplementary expense, because the expeller will have also to
work partially as a crusher.

I1f particles are too fine (texture of a fine flour) and present
a too low apparent density, it will be very difficult, even
impossible, to press it, and the expeller may reject it.
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9 - Cooking (or therzal preparation)

Verv badlv done, even ndon-existent in  some mills.
The target cf this cperacion is double:

a) It changeas the wall structure of th2 oil bearing

cells m2izing it mermeable to the oil.

b) Rising tlwgorulure increases the fluidity of the oil whkich
can flow more easily through the cake.

Generally the average convenient temperature of the meat at the
entry of the expeller should be in the range of 80-90°C and not
50°C or less as we have witnessed.

During the cooking, the moisture content adjustment is very
important particularly in cottonseed, and I have personally
observed a reduction from 9 to 5% of the residual oil content
in the cotton seed cake, only by adjustment of the moisture
content of the meat.

This will mean also a relative increase of the protein content
of the cake which should make its marketing easier and more
profitable.

Another indirect result of a proper cooking is a reduction of
energy consumption of the expeller, due to a higher fluidity of
the oil, and also to the change of structure of oil bearing
cells, which can reach i:n certain cases 20%. (in terms of
consumed energy for the same amount of produced oil}.

This results in a notable reduction in tiae maintenance cost
of the expeller which is connecting and -eflecting on the
energy consumption.

PREPARATION OF SEED before pressing MUST BE CONSIDERED AS
IMPORTANT AS THE QUALITY OF THE EXPELLER, and the best'expeller
of the world will give poor results without a proper preparation
of the seed.




10 - Pressinag

The expeller has to be adjusted according to ti:> type of sead
it has tq process. It has also to he acjusted according to
the pressing procass: single pressing, double zressing or 1
first pressing b=isre solvent extraction.

The main points of adjustment of expellers are:

a) Assembling of the wormshaft
b) Gaps between the bars of pbarrel
c) Rotation speed of the wormshaft

For each kind of seed, there is a certain disposition of -worms
and adjustment of barrel which will give the best result.

We can also say that the possible different assemblings are
derived from two main ones depending on the two main types of
seeds: hard or concrete, and fluid or soft.

From these two types of assembling which are really differing
from each other, some slight adjustments allow to process
different kinds of seed inside the same group (hard or soft).

In case of a double pressing, the adjustment concarns also the
‘"rotation speed of the wormshaft:

For a first pressing, or prepressing, it has to be higher than
for second or -single pressing, (in the region of 16 RPM instead
of II RPM) and the assembling cannot be the same.

As we have ..ad the opportunity to ascertain, this VERY [MPORTANT
MATTER CONCERNING ADJUSTMENT OF EXPELLERS seems completely
unknown to the oil millers of this country, who are processing
cotton seed, sunflower seed or copra with exactly same explellers,
same assembling and same deustments whatever the pressing
conditions. '

usting of throttle system of 1lers.
We have also ascertained a too big thickness of cake at the
exit of the second pressing expellers.
Millers must try to obtain thinner cake (3-4 mm or less). But
without tne'help cf an amperemeter, directly connected to the
engine of the press, it is almost impossible to know exactly
when the critical point is close to be reached, in order to
adjust properly the position of the cone just before this point,

-

and tc avoid a sudden stoppage and a total clamping of the expeller.
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Disregard for or ignorance of these important points 5 - 10

(page 28) results in a lower capacity of the equipment,

a higker residual <il contcatl and lower protein vaiue in cakes,
a lower o0il ‘recov=ry, a higher mainrcnance expense, and %o
summarize 2 real =astage of aw material and a lower profit
for the cii miilers.

Poirnt 4 (cleaning) affects the quality of the oil and cake,
and also themain‘enance cost.

Solvent extraction plants

There is one solvent extraction piant of a 60 tonnes daily
capacity which is working practically at full capacity.

(CMB Bernardini) It uses maize germ as a raw material. This
plant is among the four best in this country.

Another one is under construction and will use as raw material
oil seed cakes coming from first pressing.

REFINING PLANTS

Out of 22 oil mills we have visited, (7 have refining plants.
Apart from these 17 refining plants, there is the East African
Industries which does not produce o0il, but which has

a 5C,000 tonnes yearly refining capacity.

B.A. I. belongs to Unilever group and produces also margarines,
shortenings, soaps, detergents, etc.. They are refining all
kinds of oils. local or imported, and is managed like the other
plants of this group. Out of these L7 refining plants,

only six are working properly. All others gfe_caupletely obsolete,

the aajority of them operating witbout any kind of

ladoratory comtrol, by routine, and the t:> worst we have seen
beiong to cooperatives. AllL these bad plants are fitted
practically with the same type of equipment:

1 multipurpose kettle in which neutralizing, washing, bleaching
are done.

Sometimes L deodorizer

1l Pilterpress




-

- 133 -

Out of the six refining plants working normally (2-3-8-22-23 and EAI)
one is fitted with a "Sharpless” continuous refining plant, two with a
continuous physical process refining plant (working on palm oil).

The fcur othars are batch process plants but of a mcdern desica,

and ail these six plants nave regular laboratory controls.

On cottcnseed o0il, oulv one of tkam seemes tc neutrazliza the
oil in two steps. First by addition of about halri cf the
calculated amount of caustic soda solution, in order to
eliminate gums and gossypol, second step, to finish -he
reutralization. This process gives generally a lower refining
loss and a lighter colour to the oil.

All the other refining rlants are characterized by a kind of routine work

and lack of or insufficient laboratory contols.

Under these conditions, the refining losses cannot be other than very

high.

out of 16 refining plants we have visited, 8 are obsolete, but
they represent only 5.1% of the total refining capacity we
have seen. Furthermore, six of thcem afe not working and the
two others are working at less than 30% of their small
capacity which is not more thar 0.2% of the total capacity.

Bv-Products

a) Hulls coming from dekulling
There are relatively few, due to the bad dehulling which
seems to be more a kind of grinding, rather than a real -dehulling.
They are generally used as cattle feedstuff, or as fuel for the boiler.

b) Cakes and Meals

Used as cattle feedsztuff or for preparatica of compound [Leadstufl.
c) Soapstocks

In scme of the refining piants, soapstocks acre decomposed by
sulfuric acid, in order to obtain an acid oil usable for sozp
making. Sometimes it is directly used for soap wmaking. Scapstocs
fran cotton seed cil at th2 Coast is mainly tluown away to waste.
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OIL MILLS VISITED

. Daily Capacity Remark
0il Nills Raw Material Capacity Utilizatiop Shifts s
1.4 Nakuru Oil Mills Cotton, Sunflower 30T 50% 3 x 8h
Rapasgseed
2.] Elianto Keny  .td. Maize Germ 60T 100% 3 x 8h Solvent extractions
3.] Rift Valley F:oducts Sunflower, Cotton Single pressing
Rapesced, Maize Germ 50T 40% 3 x 8h Andergon + French
1.| Arkay Industries Sunflower, Cottonseed,| 35T Stopped 3 x 8h
Maize germ
5.] Kitale i1nauscries Sunflower g/97 Stopped 2 x 12h
6.] Malaba Malakisi Cotton 1aed 100T /wesk stopped - Obsolete L'd
&
{.] Kibos industries Cotton seed 10-12T 20% 3 x 8h '
3.] Aberdares Vil Millers Cotton seed, Sunflower SOT/month 100% 3 x 8h 7 days per week .
Maize Germ 100/150T AMonth
(finished
products)
21 Kapa Sunflower 3or Dismantled 3 x 8h Single pressing
in 1979 (Andexson)
10.| Elephant Soap Copra ST 60% 1l x 8h 30
(Oil mill fcr)
11.] Kisumuwala Oal Copra 1000T/Y 20%
’ Industries Ltd. Cotton seed . 200T/Y o
121 Puani Oil Mills Copra ar 100% 2 x 12h To acquire 2 new _
crushers of capacity
S tonnes per day
cont. p.3%

|




TAkLe: 1 (Ccatined)

Capacit
0il Mills Raw Material g:;:gity Ut.li,uu:ion Shifts Remarks
13.] Perciza & Sons Copra 4T SO% 1 x 12h | Ordered one giant
expeller from India
of capacity 20 tonnes
per day.
4. Mowbasa 8oap and 0il Copra - 20T 35% 3..x 8h 3-4 months on copra
Manufacturers(Oil Mill)| Cottonseed 1 month on cotton
iS.| Mombasa £cap and 0il Copra Oil or N.A, Laundry Soap ~
Manufacturers (Soap 3000 tommes capacity p.a.
Factory)
Toilet soap -
1000 tonnes capacity p.a.
16.] Coast Manufacturers Copra goT 40% 3 x 8h
17.} Coestal industries Copra, Cotton seed 25T 308 3 x 6h Better dchulling than,
Sunflower the others due to w
adjustment of Disc A
dehuller and use of !
Trommel,
18.] Modern Soap Factory Copra 5T 50% 3 x 8h
{011 M1l 1on)
19.| Eastern fnauwistrial “Copra. 20 -~ 257 1008 2 x 12h
Works Ltd.
20.{Malindi Indusiios Cotton seed 9/10T N.A 1 x 8h Existing since 2 months
21.|Kilifi Oil Mills Lud. Cotton seed 1T - -
Copra 3T
22.1voi 0il Mills Cotton seed 10T SO% 3 x 8h v

{cxrude 01il)

hotes ¥

Best Oil Mills.
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Z Ref.No.. Buall JSroouctios i Capacities Actual
' Caiiv, T ! Yearly Production
s | N

1. 10-12 | 2,800 1,400
2. 9 l 2,700 2,700
3. 20 5,200 2,300
4, 14 3,600 o
5. 3.6 1,000 o
6. 3 780 o
7. 11 450 90
8. 3.2 960 960
9. 12 3,120 closed
10, 2.5 650 390
11. 2 520 104
12, 2 520 520
13. 2 520 260
14, 10 2,600 910

15. N.A - -
16. 40 10,400 4,160
17. 12.5 3,250 975
18. 2.5 w 650 325
19, 10 2,600 2,600
20. 5 1,300 N.A
21. 1.5 390 N.A
22, 1.5 390 199
OTAL 44,400 17,889

Capacity utilization - 40O%
No. 20 - existing since only 2 months

Note:

No.

21 - 2vretends nct tO know.
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TABLE 3 FEFINING CAPSCITIES
Raferences Daily Yearly o~ . ]
(Table 1) capa’g:ity Capacicy Iype Cbservations contrals
- ] |
1. | 2. 3¢ | QObsolete Not anouch steam when ‘ficient
i ! when presszs in
i operatiun
2. | io 2,607 Batch Mod. Good od
|
3. i0 2,530 Cont inuous Work i
| "Sharpless” cr'.r.’: gaiit.lall semtyto par| rather good
4. 5 1,300 obsolete Too high losses in
soapstock which FFA Insufficient
after splitting is 15
to 18s!!
5. 10 2,600 Cbsolete Cammot wark when Very good
‘ ) presses in action
6. 3 780 " Foutine work Zero
7. 1-2 - . Stopped since long -
time .

8. 10 2,600 Bztch Moderm Bernardini Good
11. 6 1,560 (bsolete No deodorizer Insufficient
14. 3 760 . No b.

No deodarizing doubtful
17. 10 2,600 » Same as 14 doubtful
20. 3 780 - Bleaching in very

bad conditions doubtful
22. 9 2,34C Modern batch Good
East Africa ‘
Industries 50-6C 50,000 Mxdemn batch UNTLEVER Very good
23. (KaPA) | 120 Actual Chemical | Working at full

capacity on palmoil. Good

36,000 physical de Smet Vill start in 1985

TOTAL 125,060
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III. CONSTIMPTTON CF FDIBLE 2D TYDUSTRTAL

T
YEGETIMZLE QIS 2¥D AUINAT FATS IN KENVA

a

Annaal consumption of edible o0ils and arimal fats may bhe
estinated ifrom tables 4 &nd 5.

Vegetsble oils and tallow for soap producticn represent
about 75% to 80% of produced soap (in weight). It should
not be more than 24 to 25,000 tonnes (calculated fron
table 4).

FPor edible use (cooking oil, ghee, or fat production), we
can estimate it from table 5 to be in the region of 50,000
tonnes. But these statistical figures cannot match the
actual production added to total imports of oil and animal
fats which seem to be more reliable than the statistical
abstracts.

Actual oil production seems to be about 18,000 tonnes (table 2).

Imports (following table) are in the region of 115,000 tonnes
(average). Production uf tallows and lard is not more than
5,800 tonnes (let us say 6,000 tonnes).

Total national consumption should be 139,000 tonnes. (In 1984)

Actual population (1984) is estimated to be 19,000,000.
With a growth rate of 3.9% it should be in L6 years (2000)
= 19 x 1.844 = 35.036 million

The increase in consumption of fats and oils will grow

as population, but the rate may not be the same,

depending also on average income and on some other local
factors which are difficult to forecast. It will probably
be less and shall not overpass the population's growth rate.
It will be less than - 139 x 1.8 = 250 thousand tonnes.

To face this problem, actual vegetable oil and fats production
must be increased close to eleven times its present level, in
only 16 years, in order to stop imports, and possibly_ to

begin exporting.
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We have counted Tallow ard Vegetazble oil together,
because if it is not porsible to increase cattle more than

a certain extent, it is always pcscsible to produce some
kind of taiio:s-made fats from hydrogenated oils.

The

beginning of this process, was to replace tallow for scap

making, far before being used to produce margarine.

TADLD b

——

iMeORGS AD VALUS

1580 1981 ] 1482

Kq Value Ksh Kg Value XS5 Kg ValueESh
Tallow 13,331,555 100,498,403 | 15,044,344 | 92,033,519 7,835,343 | 59,009,124
Soyabean cil
Soyabean oill 185,541 | 4,902,761 | 2,492,991 | 23,455,175 1,368,555 | 14,195,271
refined
Sunflower 6 52,745 10,000 175,708 - -
oil
olive oil 20,349 541,670 12,767 407,236 11,255 446,130
Rapeseed 500 6,520 | 50,384 327,032 562,702 | 4,717,327
oil .
Linseed oil 138,783 | 1,207,312 9,725 634,171 92,195 | 1,041,334
Palm ail ' :
crude 66,322,653 |308,075,956 | 31,376,970 | 148,404,529 | 91,964,646 | 396,511,619
‘mfmﬁﬁ 5,123,725 | 19,999,571 | 66,635,230 | 192,777,406 1,091,299 | 7,239,415
Copra oil 364,620 | 2,151,565 609,000 | 4,420,104 | 4,212,902 | 28,299,478
o kemel - | - 1,023 34,870 2,200 37,279
Castor oil 16,780 198,244 10,552 495,379 26,773 427,776
Fatty acids
and acid oils| 1,269,910 | 7,514,304 | 1,463,332 ] 9,913,293 927,540| 8,985,104
from :
refining
Other 182,390 | 2,035,39% 101,113 | 1,118,767 4,914 203,673
TOTAL 86,981,806 447,450,748 {117,937,931 | 424,207,945 | 108,120,336 | 521,113,530
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TABLE 5.
So.:l3 cUITUCTICN AND CONSUMPTION (Metric tonnes)
Year 1544 1375 197 1977 1578 1979 19g8C 1581 1982

Production 25,830‘ £3,915 | 29,207 | 22,364 20,936 | 21,072 {25,714 | 35,3501 22,603
Gonsumption | 22,176 25,552 N 28,751 24,485 125,288 {17,096 | 28,799 | 23,189
Balance +7,662 | —1,637

LY
&
-
(%}
¥4
-

-3,549 | -4,216 |+8,618 | +6,551 | +6,414

(Source = Statistical Abstracts 19&ﬂ

If we consider the figures from 1980, balance shcws a
possibility for exporting soaps.

For the whole period, siace 1974, balance remains
favourable for exports (+13,449 tonnes)

The 1976 consumption figure seems absolutely unreliable
ir statistical abstracts (50,904 tonnes !!

TABLE &

COOKING OILS, GHEE AND FATS PRODUCTION (Metric tonnes)
{'000 liters)

1976 | 1977 | 1978 | 1979 | 1080 | 1981 | 1982
Ghee and Fats (Tumes) |12,232] 30,876 | 35,566 | 37,790 | 46,551 | 42,201 | 46,601

Cooking oil (000 Liters) | 4,923| 4,163) 3,965| 3,338} 3,189| 3,464 3,164

Source = Statistical Abstracts 1983.
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Iv. IMPROVEMERT OF EQUIPMENT AND INCREASING
OF THE PRODUCTION CAPACITY

Kenya is actualliy obliged to impert about 115,000 tcones
of vegetable ciis and snimal fats to face its consumpticn
of ::0,000 tonnes. 1nis represewrss $52% of ite actral

COusumpPTiUnN,

Locai production is actually around 17-18,000 tonnes
(vegetable oils) and represents 40% of working capacity.

Nomally, raw material should be less expensive than final
product, and it should be more economical to import raw.
material rather than vegetable 0il, in order to allow the
existing oil mills to work at their full capacity.

- Existing equipment is able to produce 45,000 tonnes oil,
i.e. a difference of 22,000 *onnes, or in rape seed
equivalent to 52,000 tonnes. (Rape seed with 45% o0il
content, free from erucid acid). Or in sunflower seed
at 50% oil content, 49,000 tonnes. (both cases have been
calculated with an oil ievovery of 203 only)

By this way existing oil mills will be able to work at
their full capacity, and at full employment of marnower.
It will also represent an economy in terms of foreign
exchange.

~ More than 50% of refineries are obsolete, and only 6 are
working properly.' But due to their small size it cannot
be economical to modify the existing equipment, and they
represent not more than 5% of the total refining capacity.

- Concerning copra production, existing raw material is of the
worst quality which may be seen. This comes mainly from
its very bad preparation.

It is not so difficult to dry it properly,

Existing equipment iz also obsolete and cften inappropriate
and for millers, due to the small size of their factories, it
cannot be econcmical for them to change anything.
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In fact, improvement cf quality of raw matarizl, and of
equiprent will not rejreseni wose than 10% ik oil production,
but considerably more concerning its guality. (mostly
edible oil instead 0f industriel vne). OCnly 30% of existing
coconuts is processod. It is possible to imprcée this

situzation.

Creation ol a xind of industrial estate able to process
coconuts in induscriais drying kilas, or even locally made,
and extract copra oil with a suitable equipment, may be
envisaged, in crder to exploit at least the half of actually
not recovered nuts, and to produce edible o0il. This will
represent at least 3,800 tonnes of oil.

Next year, Aberdares 0il millers, will start a solvent
extraction plant which will double its capacity, i.e. a
supplementary oil production of close to 1,000 tonnes.

Addition of such an equipment to some other oil mills may 21so
double their capacities, on condition they can be sure to have
enough raw material .to process. (0il mills No. 3,22,4).

This may represent in all about 28,000 tonnes of raw material
to import, or to produce, for an additional increment of about
12,500 tonnes of oil production.

To summarize the following table shows what is possible to
obtain from improvement of existing equipment (addition to
solvent extraction plants), and raw material to find in order
to work at full capacity.
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TABLE T
i Raw nmaterial needed
i 01 preductica Rape se<d Sun:towarseed
i “ncreace (tonnasi (TQESE?} (Tcﬁ%ff;
Ful)r produziicn oF! 99 ] ~ p
existing e.zinrinti 22,000 52,00 49,009
]
1985 = Hou saivenc!
extraction |
plane ; 1,000 2,500 2,250
1986 - 1989 -
3 other solvent 9,6w0 23,730 21,340
extraction plants .
TOTAL 32,000 78,230 72,590
1
Later:
Double actual : '
coconuts 3,800 Existing but not collected
product:on ’
Inprovement of
taliow 6,000 Existing but not
racovery processed industrially

Raw material requirements have been calculated from:

Rape seed 01l content 45%
Sunflower seed " . 50%
Extraction rate: 90%

This extraction rate is very pessimistic. Normally with a
solvent extraction plant it should be more than 99%.

In order to try to enable Kenya to become indepcndent of imports
we have calculated according to a very pessimistic point of
view, its future consumption with same growth rate as the
population’'s (3.%%).

All figures in following ctable are in thousand tonnes, and
existing oil producticn remains at the same level. But new
plantations will give every vear 15,000 tonnes oil more, with
sunflower seed it will represent about 20,000 hectares of new
plantations more every year, until 1995. (with sunflower seed
at 50% oil contenc).
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Tn 1939 improverent ¢f actually existing mills will give a
supplerment Of 32,050 tcanes cii. In 1995 it will be pessible
to exporct - (taole 8).

But it is a really pessimistic forecast, ifor cousumption growth
siould be lower than that of population and Kenya may become
an erporter before 1955. To reach this target, 200,000
hectares muzt Be planted with sunilower of the best variety

3 ed more than 50%, and at least 1,500 kg seed

{Gil Conielt vi o€

per hectare)

With rape seed at 45% oil content and a producticn of 2 tonnes
of seed per hectare it will represent about 16 to 17,000 ha
per year, or in ten years 170,000 ha. To process this
production, new 0il milis should be erected. From the
following table we can see in 1986 the total producticn
capacity of existing o0il mills will be saturated.

In 1995, total production should be 218,000 tonnes of oil.
TABLE 8 -

Year | Consumption | Production | New Producticn ggzgiction Balance

1984 140 18 o 18 ~122
85 145.4 18 o 18 -127.4
86 | 151 18 +15 33 -118
87 157 18 +15 48 - | -lo4
88 163 18 +15 63 -100
89 169.5 18 +15+32 128 - 41.5
90 1/6.1 18 +15 143 - 33.1
91 . 183" 18 +15 150 - 25
92 190 - 18 +15 173 - 17
93 197.5 18 415 188 - 9.5
94 205 18 +15 203 - 2
95 213 1 +15 218 + 5
96 221.5 18 +15 233 +_12
97 230 18 +10 243 + 13
98 239 18 +5 248 + 9
99 248 18 +5 253 + 5

2000 258 18 +i0 263 + 5




From 1986 to 159> the ail production should be incrzased by:
215,000 - 33,000 = 133,00C tonn=s. Iv will repracent in
rapessad to 35,202 » 2.2 = 407,063 <onnes.

{w2 have chosen rareceed for its loirzr oil ccatent, othaerwise

with sunfiowe - it should he 10),000 tcnnes).

To process LUT,000 tonnes of seed in 1995 it will be necessary to install
in nine years seven new oil mills, each with a daily crushing capacity of
200 tonnes.

Land availabilitv for further farming

It does not seem to be a problem, and a recent study by

Mr. K. R. Bikwetti from Ministry of Industry assess that there
exists actually at least 2 million hectares of available land
for farming, which represernt a considerable potential.

This available land is distributed in different parts of the
country, particularly in Western, HNyanza, Central and Coast
Provinces,

Refining capacity

Existing refin¥ng capacity seem to match the z=ctual oil
consumption. But in 1995 it will be short by about 90,000 tonnes,
and two new refining plants of 150 tonnes daily capacity must be
forecasted or four of 75 tonnes each. In some refining plants,

we have ascertained too high refining losses, due mainly to
complete lack of chemical control and to routine work.

A sample of cotton seed soapstock, has been found to contain
60% of neutral oil due probably to a very bad decantation and
to the use of unsuitable equipment.

Pefining lcsscs come also f£rom use Of obsolete eyuipment such

as multipurpose kettles in which neutralizing, washing, drying
and even bleaching are operated in the same vessel. It should
be more profitable to sell the crude oil to specialized refining
plants. Very often, cottonseed soapstocks are thrown away,
instead of decomposing them into acid oil. Despite the black
colour of this acid oil, it could be valuable by-product after
distillation to obtain white fatty acids, directly usable even
for toilet scap making.
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It could be interesting for scon2 refineries to have such a
distillation plant, and tc ccliact the acid o1l from differeat
other smail reifinecies.

Mar 7arines, shert.ozings aad other hydrogenated ~roducts

Consurmption of hydrcgenated products for edible verposes has
considerably increased fvcom 1977 until now (see table 6, p.ko0j.

But after a sudden rise from 12,232 tonnes (1976) up to 30,876
tonnes (1977) it has continued to increase but with a continuous
declining rate, "and will probably rzach the same level as that
of population growth. '

Due to shortage of tallow for soap production, importance of
hydrogenated products will increase more considerably in the
coming years when Kenya will be close to match its own consumption
of vegetable oils and to become independent fxom imports. Some
new hydrogenation plants will be necessary, following population
and also income growth rate.

By-Prcducts

Hulls

Hulls are mainly used directly in boiler, or as a cattle

feedstuff. But with appropriate kilns, it is possible to obtain

better results for calorific value of hulls is on average
between 2,500 - 3,500 kcwi/kg- Calorific wvalue of fuel oil is
about 10,000 keal/kg. In other words, 4 kg of hulls may replace,
at least, 1 kg of fuel- oil.

1. kg of fuel 0il = 12 kg steam (in modern boilers)

4 kg of hulls = 10 kg steam (because of a lower output of
xilns), Of Course, kilns nave to be specially
fitted to use hulls as fuel.

Sunflower hulls may also be used for manufacture of particle

boards, and as such constitute a very good insulating material.

HBydrolysis of hulls with dilute solution of sulphuric acid, at

low temperature (30 - 50°C) ana further distillation will give

furfure and a good compost as by-product.
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By-Products con'nyg irwa cotoaut drocossing

the three mein rv-sradusis woo:
Shall

Ceir

Wazer

It seems they are practiczllyv not utilized ip Kenva. Nevertheless;

Shells after removal of coir, may be used for preparaticn of
charcoal, and even of activated charcoal of highesi grade.

Coir is generally used for ..anufacture of ropes, mats, carpets,
brush mats, etc.

Water which flows out during opening of nuts contains interesting
nutritious elements for animal feedstuff (sugar, mineral
salts, etc.) It seems also this water is suitable for
cholera patients who are unable to keep any other type of
liquid aliments.

Cakes and Meals

Cakes are the main by-products of oil industry. They are
generally directly used as cattle feedstuff, but some of them
are of a great importance for preparation of proteins.

Among those available in Kenya, cottonseed and sunflower
cakes are really interesting due to their high protein value.

Copra cake, and meal, despite its relatively low protein
content (17-20%) is used as cattle feedstuff. But due to
quality of existing copra in Kenya, analysis of samples have
shown in some of them less than 1% protein and already there
is the problem of presence of aflatoxins.

n
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_ANNTX 1
EXPORT GF ANIMAL FATS AND VEGETASLE OILS
in Kg
1981 1980
Animal oils and fats 7,429 235,926
Soya bean oil 22 52
Linseed oil 216 25
Palm oil 1,639 5,103.
Copra oil 2,823 174,866
Palmkernel oil 3 Nil
Fatty acids and Acid oils 51,219 35,429
{from refining)
Total 63,351 451,401

Source: Statistical Abstract 1583




-9 -

ANNEX 2
EXPORT OF RAW MATERIAL
in Xg
1981 1980 |

0il secds and oleaginous
fruits 8,473,434 9,579,439
0il seeds and oleaginous
fruits, whole or broken for
extraction of soft fixed 5,483,314 3,525,921
vegetable oils -
Groundnuts 23,600 248,002
Sunflower seed 3,886,695 2,199,800
Sesame 1,570,000 862,833
0il seeds and oleaginous
fruits used for extraction
of fixed vegetable oils
includes non defatted 2,989,960 6,053,518
flours and meals from
oilseeds and oleaginous
fruits
Copra 522,550 3,647,515
Lingeed 22 Nil
Castor 0il seeds 2,362,973 2,379,624

TOTAL 25,312,708 28,496,652

Source: Statistical Abstract 1983







