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Cotton is the main crep in Egypt. Cottcnseed in the ﬁuin source of oil
and cake-which satisfy the needs of human and aqima] consunption in the country.

The history of the 21l industry in Lgypt started with the ancient Egyptian
civilization. It is recorded that the P. araohs extractesd certain vegetable oils
for human consumption such as, lettuce oil, safflower 0il, rapeseed oil, olive oil,
castor bean oil and sesame oil. They also usad lingeed oil either for edible or
painting purposes,

The use of vegetable cils wus limited lecause animnal fat, derived from milk,
represented the ma jority of the consumption.,

Egypt started growing cotton for the first time in 1820. _The cotton was
mainly planted for its lint and in thoee days it was not known how to produce
o1l from its seed. The climatic conditions favoured cotton plantation and its
oultivation increased Progressively with the growing demand throughout the worlad,

The estimated amount of the harvest in 1820 was about 1,000 Kentars as
compared with 10 - 11 miliiop Kentars in 1970 (one Kentar = 157.5 Kilor),

The average content of one Kentar of seed cotton ranges from 100 - 105 kilos
of seed. With continuous increases in the cotton cultivated areas, and larger
harveste each Year, the ginning industry commenced operation. The products are
mainly lint, and the saed representing the by-product. The possible uses of the
seed were not known then. The sceds were exported to Europe, and ihe importad
cottonseed 0il was not commonly known as such, but was known as "French oil"
after the country of production, vwhich w.s France. Wita ti.e increasing interest
and Buropesn spinners demand, breeders started to produce lint of different
specifications to Suppiy the market with the required qualities. Pnormous
developments took Place in the production of a large number of varieties with
varying qualities as regards length, stvrength and fineness.

The 0il millers became interested in the cottonseed and itc valuable products
and the processing of tha seed attracted them. Our interest, as oil millers,
wao to get seeds with a high oll content, but that did not interest the growe:s
because any increase in the oil content is at the expense of the lint yield.

The following tables below illustrate the characters of some Egyptian
ootton varieties.




Variety Moisture g::: in 0il content Ash g;;:?‘ g.:;::
A S5 A % % %
Ashmount 8.35 17.94 25.15 4.2} 25.5) 18.3
Karnak T.75 16.71 24,71 4.14 27.68 19.54
Menoufi 8.83 22.55 22.55 4.27 27.04 18.47

The hull percentage is known to differ among varieties as shown below:-

Characters Giza 47 Giza 45 Giza 68 Ashmouri
Seed index (grams) 10.84 10.01 11.10 10.92
Hull percent 35.25 36.74 37.27 38.30
0il percent 23.81 25.02 22.99 21.68
Protein percent 28,63 25.18 27.45 27.83

It is also interesting to know that the oil content of seeds differ among

varietiss and also among the same variety cultivated in different areas in upper
and lower Egypt as illustrated below:




Average oil percentage on dry basis for the varieties of cotton at three
locations in two seasons,

Strains Season 1966 Season 1967
Delta Middle Upper Delta Middle Upper Average
Eeypt  Egypt Eeypt  Egypt

Alex 2 25.15 25.55 16.91 23.85 20.20 17.38 12.51
Alex 3 24.71 25,9 15.87 23.85 21.s55 18.01 21,68
Giza 45 26.30 28,06 20.68 23.05 12.45 12.02 23.59
Menoufi 26.83 23.45 16.24 23.05 20,10 18.15 21,29
Giza 68 18.87 18.05 12.08 20.75 19.05 18,02 17.80
Giza 47 23.18 24.56 20,96 22.25 20,88 19.81 21,84
Giza 67 16.96 18.16 13.58 23.55 20.15 18.18 18.38
Giga 69 24.34 23,64 13.86 21,35 18.05 16.18 19.75
Giza 66 25.13 25,96 15.87 22.05 19.85 17.43 21.05
Ashmouni 24.57 18.58 14.15 22,60 19.75 17.42 19,51
Dandara 22.98 23,4 17.69 23.10 21,38 20,40 21.50
Average 23.55 23,22 16.17 22.68 20,22 18.42 20,72

Due to recent efforte, the breeders were able to develop a grossy pol-free
variety of Egyptian cotton, This was achieved by irradiating the extra-long
variety Giza 45 with radioactive phosphorus at 40 micro curies per seed. The
€landlese oharacter was found to be dominant and simply inherited, In this respect,
it differs from the €landless etrains pProduced elsewhere at present, Bahtim 110,
ths new glandless variety, is still undep examination to establish and identify
all its characters before extending its cultivation, as unfortunately, it is o
low yielder compared to the commercial varieties., The 0il extracted from Bahtim 110
is characterigzed by the very light colour Compared with such extracted from the
normal seed. This will help out the oost of the bleaching process. Also by using
less quantities of fuller's earth, the fully refined oil produced will have a good
keeping quality, The ¥ype of cake produced may be widely used to raise the protein
content in bakery products.




SEED AFTIR GINVING

Little interest was paid to cleaning the seed in the ginning factories prior
to their delivery to the 0il mills for oil extraction. The impurities contained
in the seed always croate a number of probleme, mainly during filtration of the
cerude oil, refining, and consequently, lower the yield of refind oil per Arded
(one Ardeb = 120 kilos),

The oil millers pointed out to the ginners the importance of cleaning the seed
beforo extraction. Later on, it was agreced to determine exact and pecise
specifications for the seed to setile the differences bctween the millers and the
ginners. The Egyptian standard specification for cottonseed limited the impurities
in the veed to not more than 1%, The process of sicving the seed and separating
the impurities paid off in the form of larger yielde in crude oil, and consequently,
in the cost of the process as shown below when calculated for the whole crop:

Considering a yearly average crop of 6 million Ardebs, and assuming that the
averago impurities are only 2%, it followe that:
. 64,000, 000
The aacunt of impuritics = -4-8-'—333 x 7 = 14,400 tons

With only 1% of impurities, the cost will be decroased bys
Cost of transport - 7,200 x 1.2 = 8,640 L.E.
Cost of milling - 7,200 x 3.850 = 27,700 L.E,
Extra amounts of crude oil produced as these impuritiocs retain 506 of its weight
in oil = 3,600 x 150 = 540,000
Extra amounts of refined oil produced as the impurities tend to raise the F.F.A.
content by 0.5% per year = 750 x 150 = 112,500

Total discount in cost - 688,860 L.E.

This process improved the netional ooconomy by six to seven hundred thousand

R

pounds per year in the meantime it decreanaithe_ amount of imported vegetable oil
by 4.m - S'M tOM.
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BANDLING OF SEFDS
Cottonsced is packed and supplied to the mills in Jute bags of 120k,
standard weight. The secd is never handled in bulk to avoid the scattering of
seed duriug transport which may lead to the growth of inferior qualities,

The seed sacke are transported by rail, trucks and barges to the oil mills
wherc they are stored os such for extraction, According to the location of the
0il mills, the seed is transported fo- variable distances as illustrated belows

Ardabs
l. Quantities transported in the same area with
negligible distances 2,500, 000
2. Quantities transported for lcss than 25 Km. 300, 000
3. " " from 25 - 50 Kn. 1,100, 000
from 50 - 75 Ka. 1,000, 000
from 75 - 100 Km. 500, 000
from 100 - 200 Km. 300, 000
more than 200 Km, 1,200, 000

STORAGE OP SEED
Thoe seed is stored in sacks in open areas around or in yards of the mille
ard partially in closed atores. This type of storage has always led to an increase
of the F.F.A. content in crude oil, consoquently, in a docreasc of the refined
oil yiold per ton of crude onil.

On estimating our national losses due to this underdeveloped method of storage,
the study led to the fact that a dcorease in the refining loss by only 14 will
save 1,500 tons of noutralized oil. This improves the econominal status of the
industry as follows:

Net value of the production increasc 1,500 x 150 = 225,000 pounds
Depretiation of sacks 200,000 »

Total savings 425,000 pounds

The ercotion of seed stores in the mills is now included among the_State
Plans to develop the oil industry. We have designed a new type of seed houso
?ﬁi;ing the same system of the Muskogee sced house. The new stores are concrete
structures with proper moans of aeration to Prevent the dameging cffect of the

ensymatic activity on the oil.
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RUMETION or of1

Cottcnsced Preseing started in the form of tmall o0il mills erected meinly
in Al ‘zeadria t5 press the umaxported quamtitice of sced. Loter on, & number of
eil mills were eriablished 11} over the ~oumtry. e location and capacities
of these milis were not PToperly sclected 8o as ts fyrm asuccessf:] economic
industrial uaits, Tase mills incrcased largely in number during and after World
Nar II. Theyadopted tho Rydraulic eystom.  5-100 of the whole secd crop ir, at
present, decorticated bef-re precsing, tne rust of th. crop is pressed as whole seed,

The opcration of o hydraulic system involves a large mumber of labourers
whose efforts car be comsidered unecomomical in terme of wages. A loss of about
4-5% of o1l in cakc adds i the defects of th: vystem. The ni] ccatent in the
cake, not only cometitutcs & loss in the yield ol crudc o1l Lut is also more than
Toquired for animal fodder. Thc new State plans %0 develop the oi] indusiry gave
priority 1o the replacement of the Nydraulic uystem by the up=to-date comtimuous
solvent extraction system. Some of theme umnits are slread) functioning, and the
remainder o7 the wnite are under erection. e location of thcse uRits was
decided according to the following comideratiom;

1. The cottoa cultivation arca wes divided into scven soctors, The
average yearly crop of seod produced im cach eector was estimated according to
the capacitios of the Cinning factories operating in cacia sector,

2. The quantitites of »il and cake consumed in cach sector wers cetimated,

Jo Each wmector was Provided with  mough extraction units to procees almost
all its seed production,

Aocerdingly, the trnsport exromsee of both the raw materiale and the
finished products were cut down to the minimum.

T™e fellowing table illuetrates the fundameatal basir upea which the whole
Plar of distributing the mew cxtrastion waite, was laids
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Sector Mumber of Production Quantities - Quantities of
Units Capa« .ty of secd profuced sced consumed
the Unite in Ardebs in Ardeds

Ardch per year

e B B s . mn A e & Whe o A ke n e o Meu ek b % e LA e @ e s

1l 1 500, 000 00, 000 ~90, 000
2 1 500, 000 <, 300, 000 400, 000
3 3 1,500,000 %00, NOO 2, 00, 000
4 1 500, 000 600, 00C 700, J00
5 3 1,500,000 1,700,000 1,000, 000
6 1 500, 000 £00, 000 700, 000
7 3 1, %00, 000 700, 000 1, 300,000
Total 13 6,500, 000 7,000, 000 7,100, 000
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The investment involved in this plan of replacesent ~mounts o about
Egyptian pounds 6 million. The projects arc expacted to cover their cost in lese
than two yoars. It is expectod that, after oprratin- these units, an extra yiold
of 25,000 tons of neutralized oil, worthEgyptian pounds 3,750,000 per yor, will
be produced.

PEFT UG

In the early stages of production of cottonsced eil, thc crude oil was oaly
de-acidificd and consumed as such, It is known as Wo. } oil. The procosse was
carriod out in open kottles. With the rising of the comumpticon ratee, refimcries
began to de-colorize and de-odorize thc oil. This quality of oil is kmows a®
No. 2 oil. Tat systcm of refining rrevailed for a long time until the
introduction of the winterization procoss took place in the course of refiming %o
produce the fully refined nil. The datch system was adoptod practically in all
the operating refincries.

Upon reviewing this system, it became cloarly evident that we could ashieve
such better economical resulte it we lowcred the refining loss due to

neutralization. The ccntrifugal system of operation offersd the moet suitadle

means for this purpose. The 3tatc's programae for diveloping this industry
included the completo replacement of the Spem kettle batch syetems by the




conmtirifugal contimeus system. The effect of this replacement >an be estimated
precisely as followms;-

™e average difference Letweor the refining loes of the batch and contimwous
systea is abcut 2.5 - 3.0K. By applying thir comcept to the quantities of crude
oil N:od Por ysar, an amouat of 31,000 tons of neutralized oil, worth
WOprtian pounds 250,000 wee saved.

A provieusly mentioned, ths Stats’s Planning wae directed towards two main
ob jectives, mamely!

(1) T sininise the losses of ®ach industrial process to get the largent
Possidls yield of oil from seed:

(2) ™ producs the beet quality of oil according to the Egyptian amd
international standard specifications.

8o far, we have dealt with the problem of \ncreasing the oil yislde during
the entraetion of 0il and ite asutralisation. The next step, which hes sl ready
boon eotadiished in the State's plans for development, was the adolitien of the
bateh aystems of the de~colourisation and de-odorization by the contimuews
systems. Iy se doing, wo will ecure a contimeous flow of preductien through the
whele system of the refining process, Mhis will also lead to a better quality
of o1l preduced, amd vill alee Melp to preveat the interoperaticial storages amd
handlinge.

g 490

T™he fully refined o1l is loeded inte barrels, with standard weights, aad
treasperied to the distriduting centres. These ceatres in turn coaduct the oil
distridnticn ameng grecers and fres Shere to comsumers. BEmpty barrels are often
roused mere than omce. Nereover, the process of selling at the greceries imwvolves
the wee of rather prinitive devices te swok the oil from the barrels. Acoordingly,
he quality of \he oil is affeeted in more thar oae way. The distribution metheds
slwage speil the comsentrated offerts of the refineries te produce the dest
ality. The predlen io now ender imvestigation and it will mot be long Defere
we attash now utemstie bottling waite to the aystea of production. The utilisaties
of pelysihens r P.V.C. bettles, seapletely sealed, will offer the moet adeguate
Boens of haudling the refined oil.




THE BI-PROPUCTS

The dy-products of th. ¢cxtraction and refining process arc mainlys

1. Thg O3] Cekc

T™he bulk of the nij] cake prodiced wag cxportcd, amd small.r quantitics were
uscd @8 fuel. it a latcr stage, the farmere bogan to us: it as a fcrtilizer for
Certain crops, During Worla War II, and owing to the drop in the coal supplies to
the country, the cxportation of the cake stopp:d, and it was locally used as fuol
and t0 & less (xtent &% animel focd., As the formers arow wisc to the valuc of the
cake a8 a rich animal feed, thoy ceoasod to UBC it a3 fucl |, or am fertilizer. T
gradual risc in th. prices ~f somc crops which sorved as animal feedy, increased the
importance of the cake as - cueap altormativc, Since tho oil cake cannot be considep-
¢d & balanced food by itsclf, we bogan to mix the Caki: with other ingrcdients to
effcr a proper and balanced todder. he animal rixcd food industry startud to function
wing the cottonsoed cakc ag = principal component together with by-produsts from
other industrios such as wheat bran, rice bren. .. vtce  Mincral salts, calcium and
Molasses arc a;so addod to the fodder, These componcnte togother with many other
wesful additives ar locally availablec. It can b 8aid that o flourishing amd
Succoseful industry wac born, which is attached to the ni| production soctor of
industry in Roypt.

2. The mucilage

The mur ilage, whioh i, proluced during th. causti: meutraliszation of the crude
oil {a» completely saponificd A8 sSoap-stock. Aftcr bleaching with the hypochlorﬂol,
1t 10 uesod in the manufacture of cortain types of Kischen 80ap, with or withoyut the
addition of other oile or tallow., W, AFe now heading towerds the process of
acidifie tion of the mucilage t- aplit the fatty acidas which apc distilled, M
dietilled fatty acids, bcing of 5 ®sup.rior quality to the 8oap stock, are now used
in the manufacture of laundry 80aps,

Stoarine is produced from thy winterisation process of cottomseod oil. All the
uantitics produced are used cxclusively in the productior of laundry 0ap.
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HIGHLICHTS ON "XI" EGYPTIAN
OIL INPUSTRY
The vegctadlo oj1 industry in Egypt includcss  the cxtraction, refining of
oils, hydrogenation margaring, Biortcnings, procossod chocsq, soap, glycorine, fatty
acids and animal foddcr, This scctor of industry contributes to a large oxtont, to
Supplying the public with their d1ily roquiroments, The vegetablo 01l production in
Rgypt doos not cover the whole comsumption requiroments: th. remainder is importod,

of living and Population which wwiounts to zlmost one million pep year, Accordingly,
the shortage in the vegctadble oi} supplics will &rov larger, heccseitating the
importation of WOore quantities of i} CVEry year to componsate for the diffsrence
between local production and consumption,

T™e table bolow illustrates the situation in this respect in 1965 and 1970
together with the expectations for 1975,

1965 1970 1979
Population (in sillions) 30 34.2 3.6
Rato of comsumption (kilo/cag .t) 8 9 10

S - ‘......-...-..-..--‘....‘....‘- TR O et . - e

This, undoubtedly, will load to 3 Scrious situation in the future, dccause the
local Supply of vegetabls oils does not grow parallel to consumption,

T™e solution 14ics in extending the plantation of othor oilsced crops. T
State plams are to eacourage tho plaatatioen og sunflowgr, safflower, peamut and flam.
According to our estimations, we shall b abls to cover most of our moeds of vegetable
oils, from local production, in Approximatcly ten yoars time.

SUALITY_cowrpoy,
4lthough industry has devotod &reat iatorest ip utilisiag all mew Rackinery ia
the fisld of PEooessing cottomseod 11, it did not overlook paying due intsrest te

quality ceatrol, Companios éevnu &reat intercet jp controlling thc intcrmediate

otepe of the process, as well as tic finishod products, Quality comtrol is the
deternining facter to Suarantec better processing, and SRSuring the introduction of

calpble products, in accordance With stamdard specifications and long keeping ality
whieh allows fop longer storags time.
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™e quality control process car be lefined as followst

(1) T™e 30ed operated is exanined regarding the following propertiess

o1l content

moisture content

impurities
- F.'.A. in o1l

- protein

]

The grade quality is thus determined. The sampling takes place at the gimaing
factories, upom srrival at oil mille, and during seed mixing prior to exiractioa.

(2) Rewtime samples are withdrawn t- follow=up the industrial process.
A% the emd of each process, sampling and determanation of 511 content takes placs
a8 feliowss
- F.F.A., percentare
- moisture

- ¢colour

™e values are plotted on the eantr:l cnarts of the procers %o 1istect any
deviation. The withdrewal of samples armd method: of apalysi; are comducted sccording
to the A.0.C.S. specifications.

(3) ™e fully refined oil is examned ac rording t7 standard specificathons.
A% regular imtervals, o1l in the 1istricuting ceutres and at tie grocers, is sampled
ond amalysed. Any off-grade quantitics ase withdrawn immediately from the markets
ond re-refined.

(4) Determimation ~f the consumption rates ef ingredients takes place o
onsure its effective utilization., These ratcs affect the ecomomical comdition of
1he whols eperation, since some of these ingredieats are imported.

THE JCOBONICAL IMPORTANCE

OF D% RETAME OIk_1RUSTRY

™e vegetadle cil industry i1s comsidered ome of the mort important foed induststed
ia She oouatry. It affects the supply amt strategic situation, ™ total
produstion value of this sector amounted to EOptian pounds 60 milljon per yeoar
esoording to the latest statistical data. This value is calculated according to
2o 10cal prices of the preducts. dowever, theee prices are lower than the iater~
aaliomal prices of sinilar productz, ™. 1ifferemce ic due to the Priced system.
Ssmetines, the prices of some products are less thaa its cost, |
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The production value, of the oil industry sector, represents 12.5% of the total
production value of the food industry:s rice and whest 2illing are excluded. It also
rupresents 3% of the total production value of industry,

Oving $o0 the application of the priced system for the raw materials and products,
the ratios of performance evaluation will differ to a large extant, from thoseof
the free markot system where the rule of the supply and demand prevails,

The table below furnishes the average ratios of productivity recorded from the
0il industry sectori-

- W B BB B - e . B> B e - - e

Upper Lower
Ratio Average limit limit
value value

l. Retura of investment =
at profit 12,1 36.3 1.0
capital invested
2. Profits to sales =

m 6.5 20.6 0.9
net sales

3. Bales to capital imvested =
-—m.m. 1'9 505 101
capital imvested

4. Labour productivity =

L) tion value 2,300 2,715 1,326
or o ourers

5. Product'vity of wages =
ng valuos 9.8 13.2 6.4
total wages

6. Productivity of capital invested =
B _production value 1.9 3.6 1.1
capital invested

7. Degree of technology =

0 ots 1.7 3.1 0.6
total wages
8. Degree of mamufacture =
of i1 o8 69.2 8007 4501

et production value

9. Mized assets matio »
sqte 30.8 47.5 17.7
total essets
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o ) Upper Lower
Ratio Average limit limit
value value

10. Financing of fixed assets =
fixed asscts 92.4 3N 34.8

net worth

11. Liquidity =
current assets-stock 51.2 102.8 23
current lisbilities

12, Turn over of working capital =
het sales 2.1 3.7 0.9
fixed assots

13. Pixed asscts =
net salcs 3,2 7.2 1.5
fixed assets

14. Sales to production = .
net sales : 93.9 118.3 87.8
net production

15. Loocal sales =
sales in the local market 97.4 100 83.4
total sales

16. Overtime = .
cost of overtime _ 4.4 8.8 0.9
total wages & salaries

——— S T S e S S A . # e s amr ..o L B S S e S o . 2 G ot

This quick review of the cottonseed ojl industry reveals a picturc of that
industry and its development to match similar industries in industrially developed
countries. This is but g step on the road to ensuring enough vegetable oils which
are required to securs food for all, which is one of the objectives of the United
Nations,
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