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Position of Vegetable 0il Tndustry in India

India is the third largest producer of oil seeds In
the world, average snnual production dupring the period 1951-
1954, being 6.4 million tons oy 10% of the total world produ-
ction, compared with 17 millimm tons by China and 15 million
tong by U.S.h. (84). The present position of five major oil
smeds in India is summnrised in the table below (56 & 77).

Year 1954-55 + TYear 1960-61
i t(End of Sacord Five
. . o o - ¥ T - Y'ar le
Saad t ACTmage, 1 Production,y Produc- | Produd- o -
vy Thousand: of seeds, « tiom of + tion of ¢ tionm of
t Leres. | ¥, akh tms P 0il. t Beed t 011
T t t Lakh tonﬂi Lakh tns Lakh tona :
T e N O
Groundnut : 1 2’ &7 ! 39-2\3 ! 9 .38 d Ll'?n 00 LI 0¢67
1 ] ' 3 1
Sesamum, ' 6,460 T 5,92 T 1.8% t 6,51 t 2,02
I ] 4 < L §
Rape and ! ' 1 ' 1
Mustard! 5,665 * 9,62 T 2,91 t 10,60 U A3k
T H f | 1
Lingeed ' 3,200 3.88 .1k LI AR 1 1,26
1 ¥ t 1 1
Castor Seed 1,273 ' 1,12 1 0,39 t 1,61 r 0,56
| H L ] t 1
Total 58,77 15,66 I 70.00 17.7h
Other Oils 1.94 : 3440
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Othar Oil Seeds

In addition to the 5 major oil seeds stated above, there:
are variousg other 0il seeds from which apprsciable amounta of oild:[
are extracted, e.g., Coconut and Cotton sesd, and non~edible oil |
seedz like Karanja, Neem, Kusum, Punsi, Polang, Nageswar, Xamala

Beed, Mahua and Khakhan or Pilu 0il.
* 1 Lekh o 100,000,
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In 1954~55, Cotton plantation was done in 18,35 million
acres of land and production of cotton seed was 5 million tons.
But extraction of cotion seed oil ;-f.is not congidered an econo-
mic proposition and most of the seed is used as cattle fodder.
Production of cotton seed o0il was 5000 tong in 1950-51 and
9000 toms in 1955-56, Second Five Year Plan envisages produc-
tion of 5.5 million bales of raw cotton by 1960-61, which will
provide 1.8 million tons of cotion seed, from which 1,8 lskh
tons of oll can be extracted. Against this huge potentiality,
the target of production in 1960-61 has been fixed at only
30,000 tong of cotton seed oil. This would need only 2,5 lakh
tons of cotton sesd or only 11% of the total supply available,
There would be simultaneous production of 20 million 1lbe., of
lintere for mesting the reguirsments of celliulose acetate amd
nitro-cellulose industries. This colossal waate of national
wealth can not be stopped, unless an economlc method of sotton
seed 0il extraction can be found out, The Planning Commission
of the Govt, of India hewe strongly emphasised about the adop-
tion of golvent extraction method for extraction of more cottom
seed 0il.

Coconut is cultivated in 1,5 million scres of lgnd. Both
in respact of area and production, India ranks second aming the
aoconut growing countriss, firet being Philippines. Current
produstion of ecoconut is 3800 million nuts and cogonut oil is
1%3 lakh tons, Target of production of coconut oil in 1960-61
is 2,1 lakh tans. India imports some coconut oil, chiefly from
Ceylon, Singapore and Malaya and in 1954 22,900 tons valued at
Ras. 3,58 srores wers importsd., In the same ysar India exported
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1.52 lakh tong of vegetable oils, valued at Rs.18.98 Crores.
Congumptlion of Oil

The utilisation of oil for different purposes is as
follows (90) :-

Purpose Quantlty in lakh tons
(1954-55) {1960-61)

1. Bdible purposes 11439 1192

2 Vanaﬂpati mmuf&c turea 2n 59 II'GBO

3. Industrial purposes

( Soap, paints & Varnighes,
ILabrication, hair dressing

and migcell aneousy) 2e 2k 2.78
k. BExport _ 1.38 | 214
Total 17.60 2114

Per capita consumption of oils and fats in India in 1954~55
was only 11,5 1bs, per annum,
Oil-Mills

In 1951 there were about 174 large qcale of oil milla
in Indla, with sn annual rated capacity of 5.8 lakh tams oil,
There are at present 2097 oil mills registered under Pactories
Act and total number of power driven mills is 3200, with a total
arushing capacity of 56 lakh tons seed per annum., In addition
there are about 4 lakh village ghanis with an annual orushing
capacity of 7 lakh toms bringing the total orushing capacity to
63 lakh tons. The actual out put is 50 to 55 lakh tons per
annum.

The capital invested in 1955 ( for registered factories
in 1952 ) was 24.33 Crores, giving employment to 43,500 persons.
In addition about 3,5 lakh persons are employed in small ascale
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production of oil., For the development of small scale and
village industries, more stress has been laid on crushing of
seeds in ghani, for which Rs. 6.7 crores have been sanctiomed
in Second Five Year Plan., The 01l Seeds Crushing Enquiry
Committee (63) have almso advocated the encouragement of ghani
crushing even if there is & slight loss of vegetable oil,
Methods of Oil Extractimn

Two methods of oll extraction ara universsally prevalent
all over the world -

A) By application of pressure

B) By solvent
Numerous attempts have besn made to introduce & third process -
aqueous extractlion of oll, but it has not/*;%:;marcial SICCHsS,
A brief review of the differant methods now follows.

Extraction by Presgure

Bafore presging, the sseds are subjecied to a mechsnieal
preatreatment which eonaists of :

i) Decorticating, by which trsatment the hulls are removed,
Dacorticating is neceszary in the ease of groundnut, eotton aseed
etc, Cotton seed also requiresdelinting.

1i) Preliminary orushing t0 break the oil cells, which is
usuglly done .’u: roll mille. In ease of Copra and Palm Kernal
011, a disintegrator may be used. _ | :
1ii) Heat treatment or "Cooking™. The seeds ars heated usually ;
to 50-60°C and in some cases te 110°C. This is dme by cooking ,
the seeds in steam jacketted vessela. Dwring cooking, s doﬁ.nite;
proportion of water or steam 1s 8lso added to the Fmds, where by

the albumin 1s coagulated. By this treatment the flow of oil,



which depends on the temperature and molsture content of the
seeds, becomes easier, The different methods of applying
pressure &re 3
A) Hydraulic Press

i) Open or Plate type

ii) Closed or Cage type
B) Expeller or Ssrew Press

In the plate press the seeds are wrapped 1n cloth bags,
placed betwsen horizmmtal irom plates and a pressurs of 14 - 2
tons per Sq.in., is applied for a period of 10-40 minutes. In
the cage Press tha seeds are directly pressed between horlzon-
tal plates, without using any e¢loth bag. The plates are enclo-
sed in a perforated eralng, through which o1l san flow but the
s0lids are retained. A pressure of 3-L4 tons per 8g.in,, is
usually applied. The cage press offers more advantage than the
plate-pressg, In both the plate and sage type Presses, the pre-
szure is usually applied in two stages. Initially & pressure of
% - § tom per Sq.in., is used when the best gqmlity cll eomes
out and the seeds are then subjscted to the maximum pressure.
Ugually a single pressing is enough for oil extrsction, btut if
the oll content of the seed ls more s.g., growdnut, copre ete.,
after the firat pressing the oil eake is broken up sad the seeds
are then subjected to a sgeaond pressing.

An axpeller or seraw press ias a stmtinuous process, where
the seeds are pressed by a ssrew through a narrow smulus between
a eomical head piese and a perforated enge, wheraby an extrewmely
high pressure of 7-10 tong per 3q.in., is apprlieds The expeller
offers more advantage than hydraﬁlifa‘pressmg, 1s more ecomibmical
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and is widely u=ed in industyry. Seeds very rich im oil
content are subjected to expeller pressing and after reducing
the oil content to the desired figure, the oll sake is obtained
in a form, which is highly suitable for solvent extraction
Process.

Average capaclty of an expeller or rotary ghani in India
is 5-6 tons per day of 24 hours, hydraulic press 2% tons and
country ghanl 20 seers * in 4 batches at the rate of 5 seera
per batch. The number of working days in the year 1s about
250, (58)

Solvent Extraction of Oi}

This technique has been developsd moatly in Germany and
has basn practised all over Burope since a long time. For ax-
traction of oil from seeds containing a low or medium percentage
of 01l e.g. sotton mesd , 80y .bean ste., this processz can be
applied directly, For seeds eontzining a high pereemtage of oil,
like groundnut, eopra, castor seed etc., the sesds are subjected
to ecld and moderate Pressing, whereby the finest and best flg-
voured oils sare obtained. The prepressed seeds are subjected to
solvent extraction for wmaximum recovery of oil. Anderson s:molex%
Process as reported by Hunt Moor {33), eonsists of extraction im
a pre-expsller followed by solvent extraction of the eake. The
Process eluims to be more somonie,

The modern trend im oll extraction in the whole world 1a
in favour of solvent extraction process as is svident from large
number of plants which are in operation. During the yesar ending
1953, in U,.S.k. 86% of soy*besn was treated by soclvent sxtractionm,

* 1 seer = 2 lbs, approx.
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as compared with 28% in 194,5-L6y Solvent extraction process
has been inoreasingly adopted for gotton seed in the past
5 years (22). The process has been applied to groundnut, flax,
rice-bran ste., and even to 0il cakes in recent years.

A Irief ocutline of the process of solvent sxtraction
of olls 13 given below -

Preliminayy treatment of Seeds
The seed= are cleaned and then decorticated and delinted,

where necessary. The meat is sent through a flaking machine,
which consists of & series of roll mills. Proper flaking depends
on the moisture content and temperature. The flakes must be as
thin and arched as possible and should have snough mechaniocal
strength to retain thelr shape during extraction. Uaually oil
seads are flaked but oil azkes are not, prior to extraction.

Batch Extraction

An extractor for the batoh process usually eonsists of a
eylindrical steam Jacketted kettle with a large ratie of dimmeter
to depth, Tt is fitted with a reflux condenser, a vertioal
sgltator sand a perforated stesm ¢oil for direct injection of
steam into the meal.

A number of such extractors, varyimg from 3 to 8 in number
forme a battery which ias operated an strict eounter current prin-
oiple. Fresh solvent is introduced into the- extrastor which
econtains the most nearly exhausted wmeal, flows thrqugh the extrac-
tors in series and im finally withdrewm as a conoentrated mis-
cella from the tank, which comtains freshly charged sssds. The
ratio of solvent to oil is gabout 3 : 1,

The exhausted meal is then steamed. The solvent and
steam after being comiensed, are separated by comtinuous



decantation, A batch extraction plant can be run sconomically
with a daily capaclity of ag little as 3 tons of seeds.

Continuous Extractors

The first continuous extractor wag introduced in Europe
o & commercial basis in the early 1920's, The continuous pro-
cess 1s used for handling huge tommagea of materials with mini-
mum economic size of the plant as 50-100 tons per day, tha lapg-
est plant in the world in operation having a capacity of 800 tons.

_ The most widely uged continuous extraators are of German |
origin and of various types of extractors installed all over the
world, the following are in the order of total installed capacity .
Bollman, Hild¥ebrandt smd Fauth, Some American extractors e.g.,
Allis-Chalmers, Bonotto, French, Bohm, Miag etc., sre now being
installed.

The Bollman extyactor loocks more Or less like s bhucket
elevator, in which the bucket or buckets are moved very alowly,
on an endless chain through an encloaed extractor. The buckets
which are charged with seeds are perforated. Fresh solvent is
sprayed continuously on the bucket which is going to discharge
the sxhaugted me2l. The solvent parcolates from bucket to
bucket and a concentrated miscella is obteined.

In the Hildefbrandt type, the extraction is carried out
in a large U~tube, through which the sesds are oconveyed by per-
forated screens against a counter fiow of molvent. |

In the Fauth type, the extraction is carried out by con- é
veying the secds by means of a moving conveyor belt of filter I
aloth, through the solvent snd miscella is squeezed from the
Bged mass in a number of stsges. The Fauth extractor is



successfully used for peanuts and copra, which have got high
0il content and which are liable to disintegrate during the treat-
ment .

The Allis-Chalmer extractor congists of a tall cylindri-
cal tank, which is divided into a series of sectimms, separated
by slotted plates with a central shaft and revolving paddles
ahove each plate. The seeds are conveyed below from plate to
plate by the revolving paddles against an upward flow of solvent,

Other extractors are moye Or less modifications of the |
above types and for detalled descriptions véfekrencérwdy be made
to Bailey { 5, p 492).

Treatment of Miscells

The o0ill solvent mixture, called miacells contains about
20 to 30% oll, It is filtered to remove fine particles. The
miscella is then concentrated to 50 to 60% oil in atmospherie
evaporators, followed by further concentration to aBaut 90% oil
in vacuum evaporators, The solvent recovered is sent to storage
tank for re-use. The highly concentrated miscella is now fed |
to the top of a vacuum stripping column hetted by direct stesm.
The solvent ia collected from the top and the oil now sntirely
gtripped of the solvent 1ls continuously discharghed from the
bottom of the tower. Care should be taken to see that at no
stage Of concentration, temperature exceeds 200-212°F.
The Meal

The exhtusted oil smeeds, remaining after extraction of
the 0il by pressure 1s calied 01l cake, whereas that laft after

solvent extraction is termed meal. The meal which contains
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about 35% solvent, 7% water and 0.5% oil, is first steamed and
then sent to the dryer. The meal drying syatem comsists of a
number of screw conveyors, connected in a series and heated by
direct and indirect steam. The vapours of the solvent are re-
covered by condensation and the dried meal, if meant for ocattle
feeding is conditioned by baking in a toasker and sent to
storage. |

Merits and Demerits of Solvent Extraction Process

a) The chief advantage of the solvent sxtraction process is
that maximum amount of ©0il can be extracted from the seeds.

While the o0ll content of the cakes after most efficient mechani-
cal processing is about L-7%, that in the meal is only 1% or less.
b)' Solvent extraction process can be more sasily applied on
seeds which form thin anéd firm flakes, like soy*bean and cotton
seeds. For seeds like groundnut which are liable to digintegra-
tion, more mechanical difficulties have to be sencountered in the
solvent extraction process.

a) One argument which is frequently put forward against
solvent extraction prooess is that, while the 0ll cake because

of its high oil content, is a valuable cattle fodder particularly
for miloch cows, the oil meal is not, Goss (28), states "The mesl
from the solvent extracted cotton seed is claimed to be excellont?
cattle food, with superior nutritiomal value"”. Howaver this
point is controversial., The meal has got a greater value as a
manure then the oll aake.

d) In a solvent extraction plant therse is always the danger
of fire hazards, which is non existent in mechanical crushing

rlant,

e) The process requires huge capital investment.




Prasent Position of Solvent Extraction Plants in India

The first solvent extraction plant was started in
India in 1905, but it was an economic failure. According to
Parekh (74, p-148), at present {(till May, 1957}, 9 units having
a combined tobal capacity of 4LOO toms cake per day, are working
in India, mostly with groundnut cake. Seven units having a
total capacity of 300 tons cake per day, are under erection and
they are expected to be completed by the end of 1957. Twenty
seven units for solvent extraction have been reglistered. At
present of the total vegetable 0il produced in India, only 0,1%
is obtained by solvent extraction and the rest 99.9% by pressure.
The target for solvent extraction for First Mve Year Plan was
fixed at 4 lakh tons of oil cake. The target for Second Five
Year Plan is 8 lakh tons of oil cake, per ammum.

Future Posgibllity of Solvent Extraction in Indias

Parekl ( 74, p-2k) states that although groundnut cake is mostly
used in India for solvent extraction, & million tons of cother
oil bearing materlals as astated below are available locally.

Name of Material Quantity in fRug.
Edible oil cake ~pand tons,
(after dedusting 0.65 million tons

for animal fodder) 1,750
Half the o0Mton seed production

(other half to be Mbped with de-oiled cake) 700
Non edilble 011 seeds 500
Rice-bran 2,500

Cther oll meeds and oil bearing materials
( estimated) 550

Totral - 6’000
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The above raw materials will require 400 solvent extraction
plants, each of the capacity of 50 tons per day; and that work-
ing 300 days in a year, they are expected to recover 0,6 million
tons of oil (with 10% recovery), valued at 60 crores of rupees.
The capital investment will be Rs. 50 - 60 erores and additional
jobs created will be 40,000,

In addition to the above raw materials for solvent
extraction, 4 lakh country ghanis are expected to produce ancther
18 lakh tons of oil cake, which can gugment another 18 crores of
rupses to our national income on 10% recovery basis. In order
to transform the inefficient ghanis to efficient mes and to stop
the naticnal waste, the Govt, of India, Planning Commission (77)
adviaes the working of a 25 tons per day solvent extraction plant
on & ¢o-operative bagls, with 756 ghanis lying within a radius of
10 miles. |

The progress of the solvent extractiom though very slow
abt pressnt, ls likely t0 assume an enormous possibility in coming
years with the availability of sultable solvent and proper market
for de-olled cake.

Parekn after a critieal study of tha‘aolvent sxtraction
plants in India, estimated tldt under Indian conditions, the cost
of & continuousg type, 50 tons per day plant, will be more suitable
and it will A;osb Rs. 7 lakhs (74, p-27 & 135) and that solvent
loss will come to about 13;5% om the total eost or 2 Imperial
gallons per ton of material entering the plant. Xumeraswamy (45)
discusses ths prospsct of solvent extraction in Hyderabad State
and states that 6,500 -~ 7,000 tons of additional oil, giving a
profit of Rs. 76 lakhs can be obtained, if solvent extractlon of
0ll oeske is practised with aloohol,
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The most important factors, which stand in the way of
sconomic development of thlas process are @
a) High cost of solvents in India
b) High solvent loss, because of hot climates and insta-
llation of costly refregeration system to keep down
the solvent lomses,
a) Non availability of suitable golvents
d) High cost of machinery and difficulty in getting
foreign exchange for purchase of machinery.
Pogition of golvents in India

Parekh (74, p.p-114, 115 & 118), has analysed the poasi-
tion of different solvents in India and shown that some of the
patroleum cuts can be obtained at following prices @

Solvents Price per Tmperial ﬁallon"
s.B.B. 62°/82°¢ | Bs 2-1k4=6 *
S.B.P. 60°/120% Ris 1- 8-9 |
Hexane Bt 3-12-0 |
Heptane Re 3-12~0 I

The price of trichlorcsthylens is Rs,10- 5~3 per gallon against

other sOlvents obtalned at Rs,2-12-0 per gallon. The requirament |

of solvent for Second Five Year Pl.an period is 2 millien gallons.
I_'I_;hough ethyl alcohol ia a good solvent for solvent extraction,
ﬁfa?,r.g;'('. the vaat quantlty of solvent required for the purpose and

predrying of the seeds below 3% moiasture content, make this im~

sconomie for India. However the process of solvent extraction

has got a bright future, if the de-ociled cake can be ugped for

some other new indugtries, such as humsn food, synthetic fibres,

plastiocs ete.

At present Re.1/- = 100 Naye Palss & 1 snna ¢ & Naye Paise
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Miscellaneous Methods of Oil Extraction

A few methods introducing newer ideas for oll extrac-
tion are briefly discussed below :

A procsss for removing oil bearing seeds, by bacterial
action has been patented and described by Beckman (8) & (9).

The seeds are ground and mixed with water to produce a mash,
Calecium carbonate ls added to maintain a near neutral pd and
the mixture ig inoculated with B. delbrueckii, which ig obtain-
ad from brewer!s malt. The mixture is allowed to stand for 5 or
6 days at 50°C, when lactic amidattacks the protein cells and
the released oil floats to the surface. Although fair yields
are obtalned with copra and a few other oleaginous materlals,
hut Horovitz-Vlagssova and Novotelnov {31), could not repeat the
findings with cotton seed, linséed, corn germs and similar mate-
rials. Any way, due to the technical difficulties and popular
diglike amgainst fermentation, the process ulbtimately logt its
importance.

Davld and Felizat (16) patented a method for extracting
oil, by beating the finely ground oil sesds with water and
floating out the oil. In their method, the comminuted materials
are mixed with an alkaline solution, snd celiulosis materlals
are removed by successive washing on a screen. The filtrgte
éontains stdrch granules in suspension, proteins in a peptized
form and emulsified 0il. The starch is removed by mild centri~
fugal treatment and oll by high speed centrifuge, The protein |
s removed by aclid precipitatiom, |

The uge of a pulp heater for the same purposes has been

recommended by Freise (23) &(24). The slurry is fed at 5 to 8% ;
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concentration at 40°C, and the yield is claimed to be 95% of
the ©¢il in soy¥beang, with less than 2 kilowati hour current
consumad ., per bughel.

Methods of Proceszing Oil seeds in Russia

According to Gavarilenko and Bezuglov {26) and Chernov
{14) o1l extractiong are mainly based on prepressing in "FPM
pressss and subseguent solvent extraction of cakes with benzene.
The "FP" press expelier consists of a shaft containing four
stages of diameter., The diameter is large at the inlet and
smallest in the next stage, followed by two stages of increas-
ing diameters.

A single stage pressing of the ground seeds i.e., s0y bean
and sunflower and uninterrupted aolvent extraction is reported
by M.i.Minasyau and E.Z.PLyushkin (55), where Kernels of above
seeds (containing 1.7 - 3.9% husk), are ground and pressed at
100 - 105°C at 12 r.p.m. The yeild is 83.8%. The cake with
5 = 5.7% moisture and 13 -~ 14% oil is ground again and extracted |
with ligorine. The residual oil content of the cake is O.46 - .
0.5%. It is claimed that it gives betbter results then single
extraction or two stage pressing.

New Developments in Solvent Extraction and Other Methods

Kulkarni, Graci and Vix (44) describe: a filtratiom
extraction process for can?inuous golvent extraction of oleagl-
nous materials and give: an operational flow sheet for cotton
geed oil, In this process, the seed after cooking is crisped’
before making sluprry with a solvent, filter:d under vacuwum and
oil is finally separated from ths solvent, Filtration extrac-

tion differs from direct and prepress extraction procesy in
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that it uses a slurrvying step (temperature 125 - 135°F and
time 30 - 45 mind to replace the counter current diffusion
extraction employed by other extraction processes.

Spadaro & Vix (92) recently published a data om a new
process - solvent wooking - that combines cooking, crisping and
slurrying in a gingle step. The new procesg claims? €0 pessess
3 advantages . ‘

a) Simplification of operational steps

b) Greater control of gossypol content in cotton seed or

medl

c) Better control of agglemeration and extractability of

golvaent cooked meal.

Pominiskii et al (78} report the fruitful application of
filtration extraction process to groundnut seed also., The elemina-
tion of prepressing and cooking etc., is possible if the raw flakes
are mixed with extracted meal in 4 ¢ 3 ratio,

Knoapi‘.lar et al (42} report that solubility of mucilage of
flax seed in asolvent can be avolded by mild cooking and erisping
by means of eVé.porativa cﬁoling. The molature content before
erisping is 17 - 24% and after the operation 8 - 10%4. Gastrock
et al {25) report the application of this process to rice-bren.

Lipovatz (46) has developed a process for extraction of
oleaginous material at high temperaturs and pressyre.

Solvent extraction of neutral fat from acid waterials like

olive pomace is possible by grinding it with sods ash before extra-
cting it with sarbondisulphide (80).
Roy Chatdhury & Nandl developed a pulverization extrac-

tion process for cotton seed.(88)
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A Spanish patent reports the extraction of oil from the
dry fermentation residues usging solvent in the vapour phase (53).
Putambekar {31) discusses the aconomic extraction of
fatty oils from low oll content seed Kernels. In this method
the Kernel is ground with twice the quantity of noncongealable
0il in an edge runner. The paste is heated to 100 - 110°C and
centrifuged. On cooling the filtrate to 0 -~ 5°C the o0il is

separated from noncongsalable oil.

Agqueocs Extraction of Oil

Skipin Process :

A survey of literature, shows that Skipin (5, p-467),
firat stated that 50% or more of the 0il from the 0il seeds can
be obtained by treating with water at a critical temperatiure and
critical moisture content, under which condition there is a selec-
tive wetting of the seed surfaces by water in preference to oll.
The operating conditiams of the seeds are ag follows -

Seed € moisture % hulls in Temperature (0°C)} for 041

meal Separation
Initial

Castor, whole 14,5~19,0 23~ 2 60 82

Castor hullad 11,5=16.0 2« 3 60 82

Cotton 14,5=-20,0 5= 6 70 72

Peanut 16,0~20.0 2~ 3 35 37

Seaame 16,0-20;,0 1= 2 35 37

In the Skipin process rolled seods ar§ mixed with optimum quantity
of water, quickly heated in 5-6 minutes to the proper tamperatura
and maintained at the proper temperatu-e when about half of the
oil is geparated. The residual oil cake is then subjected to

Pressure in the conventional way, for furthsr extraction of oil
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from the cake. This process increases the mill capacity by
50 - 1004 without increasing the recovery of oil from the seed.
Other Processes.

Another Russian process, propossd by Iljin (as reported
in 51, p-165) is based on the principle of moigtening seed for
displacing the oil., The Iljin process is employed to obtain a
greater yield of oil from linseed, sesame, sunflower etc. The
material ig treated with steam in such & way, that 80% of the
oil can be removed by prepressing at relatively low pressure and
at relatively high moisture content, without undue ocozsing or
flowing of the cake. The residual cakes are broken up, treated
with superheated steam and repressed in the usual way. Thias
process gives higher oil yield but does not increase the mill
capacity. |

Bailey {5, p-k98) describes the action of steam in the
extraction of Palm Kernel o0il, Here the seeds are steamed under
slight pressure and subsequently the oil ls taken out seither by
centrifuge or by hydraullic pressure.

A British patent (12) describes the aqueous extraction of
oleagitnous meats of seeds, by first making a slurry with water
and next by centrifuging the product, The slurry is separated
into a cream phase and water phase without fermentation, It is
suddenly cooled to @%and finally heated to 50°C during 6 - 8 hours
The oil is next sepérated by centrifuging. ;

A Prench patent (82) describes the treatment of olaaginouaé
material with boiling water, containing a non-emulsifying wsttingé
agant, The oll 1s obtained in & pure state by centrifuging. é

Pai (73) while making a survey of recent inventions o fatei
and fatty olls describes (a) Canadian invention dealing with i
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axtraction of animal oil, grease and tallow by grinding in a
hammer mill with one part of materdal and 5 - 6 parts of water.
The other processes developed are :- _
1) The 0il bearing material is subjected to the treatment
at elevated temperature in sn agueous medium in presen-
ce of a foaming or wetting agemt.
33) Recovery of oils from the spent absorbent material
uged for oil refining by treating it with an alkell or |
an alkaline metal s.alt- and recovering the separated oil .
from mixture.

111) Recovery of wool grease from wool scouring liguors with
a oritical amount of ionigsgble salt to bresk the
emul sion.

Terma {98) describes a method in which slightly roasted
castor seed is crushed and kept with 5 - 104 sodium chloride and
water containing O.1 - 0.5% lime on the weight of geed mesl is
sdded followed by potassium nitrate 0.2f on the weight of the seed
meal and finslly hot waber is added. Free oil is liberated smd
removed. The remainder of the oil is obtalined by adding succesaivef
amount of hot water 83 an semulsion. The emulsion is broken by
adding 3% sodium chloride solution.

In the second method proposed by him, 500 gms, seed are
roasted for 15 mimutes, ¢rushed and mixed with common salt and
250 c.0e hot watery The slurry is then heated to 50 ~ 100°¢ for
30 minutes., 041 ~ 1% swfactant in 250 oc.c. hot water is then
added and the mass is blown with steam for 1% hours., The gm].ﬂ,aioné
is separated and residual meal is repeatedly washed with 3% ui:m,é
solution for further extraction of oll, The emulsion is broken 'by
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heating to 1209C or by centrifuging. The total yield is 80%
of opriginal oil.

In the third method proposed by the same author, wetting
agents like Zephiran, aerosol etc., are used. 500 gmz. seecd are
roasted and crushed. The meal is treated with 50 c.e. water at
80 - 909G for 30 minutes. Next 1.5 c¢.c. of 10% zephiran and 90%
inert material in 500 c.c. water are added and contents steamed
for 1% hours. The emulsion is aeparated and more emulsion is
obtained from the meal by adding 1.5 gms. serosol and washing
with 3% =malins water. Sastry (89) trisd these methods inza bigger
scale with groundnut sesed. The yield ia claimed to be 924 of the
total oil. But any induatrial applications of the above processes
are not known, perhaps due to technieal difficulties or economic
reusons.,

St baneods recowery of Protelin and 011

In view of growing importance of vegetable proteins for
food and industrial use, Sugarman (9%4) patented a process for
recovery of protein and olil simultanecusly from peanut and other
oil bearing materials, where Kernel is ground with water under
optimum conditiona of pH and temperature and diaspersiom ls sepa-
reted into oil prigh emulsion and protein sloution. The oil is
obtained by de-emulsification while the protein is recovered by
PH control, A simllar procass at low temperaturs is reported by
Subralmsnyam et al (93) for groundnut geed. The recovery of oil
is about B85% of the total oil

Importance of Moisture for Oil Extraction

For extractlon of oll from seeds by the application of
Pressurs, it is essential to add a little molstur= to the seeds.

0il cannot be extracted from bone dry seads by prasaing. Prior
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to extraction in a hydraulic press or expeller, the geads are
cooked by adding the requisite quantity of moisture to the gseeds.,
For extraction of oil in a ghani, cooking ls not done but the
moigture is added while crushing is going on in the ghani. By
addition of moisture the albumin is coagulated and flow of oil
becomes easier. The amount of moisture to be added depends an
the type of oil seed and varies from about 3 to 10%.

Saocpe of Pregent Invegtigation

Although India is one of the most important producers of
01l seeds, the extraction of oil is highly inefficient, as will
be evident from the table below (85)

Typs of Mill  Approx. reco- % Residual 0il Content
very of oil %€ Linseed Mustard Sesame
cake oake coke

Bullock driven

gh’ani 35-‘!}0 120 6"1 llroé 11 i'2"1 5’3‘2 1 2;5""1’#;2
Powsr driven

ghani L2 11 10.,5-11 11 - 12
Expallers 45 7.8 8 g9
Hydraulic Press Uik - 45 8.9 9 8

Whereas in Western countriss, the oll content of expeller cake
ig 4.5 to 5%, in Indila it is 8 to 9%, and by acountry mede ghani
high as 158 or more.

It is evident that the extraction of oil in Imdis ls an
extremely wasteful prooae;s, which is wainly dues to inefficient
equipments and lack of techniocal knowledge. Moreover very little
oil is extracted from cotton seed and various other nonedible
secds becauss of low oll content and unknown physiocal propertles.

TIn order to stop this coloszal wastage of natiomal wealth,
it is absolutely essential to carry out research investlpations



in oprder to find out better methods of oil extraction, Of
courge solvent extraction process must be developed and given a
fair trial, but two important factors which stand in the way of
developmm?t of this process are :

a) High cost of solvent and

b) High solvent losses, because of the climate of India.

If 1t is possible to get better extraction of oil by pre-
treatment of the seeds or cakes with water along with small quan-
titles of cheap salts and aclda, followed by pressing, the process
will be more sconomic.

It is with this objeot in view thalz the present work
has been gtarted.

Experiments huve been carried out with seven major seeds,
viz., Gotton seed, Mahaua, Mustard, Sesame, Groundnut, Linseed

and €oconut.



