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I- INTRODUCTION

Pats and oils constitutes an important source of
energy in c::mparison with cerbohydrates and proteins.
Crude vegetable oils contained small esmounta of non-glyce-
rides components being less than 5 % and the refined oils
contained less than 2 %. In meny instances less than 0.2%
was found, Some of these are completely or substantially
removed from the crude fats during refining or bleaching
and hence do not appear in the mamufectured products. The
substances commonly removed in refining are generslly phos;
phatides, carhohydrates, «.. etce Phospholipids, which are
associsted with fats end oils in many plant and animal tie-
sues, consist of & polyhydric alcohol which is esterified
with fatty acids and elso with phoephoric acid. The phos-
phoric acid is, in turn, combined with & basic nitrogen -

containing compound such &s choline, and ethanclamine.

Phospholipid sre major constituents of plant cell
membranes. A limited number of molecular types : FPhospha-
tidylcholine , phosphatidylethanolamine and phosphatidy-
linositol are predominant in all cell membrane, exeept for
chloroplast thylakoids and envelope where phospholiplds are
largely replaced by galactolipids end where phosphatidylg-
lycercl is the predominant, Mazliak 1977) .
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These phospholipide present in crude oil can be
eagily removed during a process called degumming, There-
fore, degumming or water degumming has two main purposes,
first, remove slmost completely phosphatides or gums from
the oil in order to produce a fully refined cil and the
othér point, gums may be velusble by-product. Several me-
thods degumming process can be used; water degumming with
or without adding verious chemical sagents.

The phospholipids durling soybean geed oil processing
consisted mainly of lecithin. This by precduct can be used
$n misellanocus edible industeriel purposes. In food uses,
it can be used in babing, candy, chocolate, ice cream, mar-
garine and shortening. While the industerial uses, it can
be used in dyes, insecticildes, inks, leatrer, points, plase-
tics and textlle. Moreover, nowadays it is advissble to =add
these o0il phospholipids, perhaps in combinaticon with other
low - cost meteriel antioxidants %o improve the oxidation

stability of lipid products. Since it showed an inmhibltory
effect in autoxidatlen of oils.

Therefore, this work sim to study the following :

- Some physicel and chemical properties cof refined cotton-

seed 0ll, bleached soybean seed oil and crude sunflower

seed oil.
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Isolation of phospholipids portions.

The fatty acids composition of oils as well as the
fatty acids present in thelr phospholipid portiocns

using GLC technique,

Fractionation and identification of phospholipids from
crude cottonseed oll, crude soybean seed oil, crude sun-
flower seed cil and commercial lecithin using TLC.
Evalusation of the role of phespholipids, separated from
crude cettonseed oil, crude soybean seed oil, and crude

sunflowers seed oil and commercial lecithin, in autoxi-

dation process.
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IT- REVIEW OF LITERATURE

Physical and chemical properties of vegetable pils

(-]
The physical and chemical properties of oils play
an important role for identification, which are quite im-

portant from botk the economicel s&nd  industeriel points

Collins and Sedgwick (1958) reporied that, the sapo-
nificatior number and iodine value for soybean seed 01l were
185- 195 and 133.5~ 134.,2, respectively. Meanwhile, Itoh
(1972) found that, these constants for soybgan seed oil were

190.7 and 134.6, respectively.

El- Sharkawy (1974), studied the physical and chemical
properties of cottonseed o0il. They were, refractive index
1.4725, acidity as oleic acid 0.5- 3 %, eaponification num-

ber 195, iodine value 108, peroxide value 0,0, and unsaponi-

fiable matter 0.7 %.

Hallabo (1977) reported that, soybean seed oll "variety
clark®™ contained 1.3 % of unsaponifiable umatter. Whilé Bastic
et al. (1978) reported that, sunflower seed oll and soybean

seed oil contained 0.79 and 1.3 % of unsaponifiable matter ,

respectively.
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El- Hadidy et al. (1977) stated that, the refrac-
tive, index at 25°C, acid velue, saponificetion value ,
iodine velue and peroxide value mill.-equ./ kg of soybean
oil were 1,3966; 1.17, 186€.07, 157.66 and 4.173, respec-

tively.

Robertson and Morrisoen (1977) found that, the iodire
velue of oils obtained from Americsen sunflower seeds ranged
from 121 to 134.9. However, locally Kulta (1972) and El-
Easa (1973) reported that, the iodime value of Egyptian
sunflower seed oil was 111- 112 for the white sunflower

variety and 124 for the striped variety.

Morrison and Robertsorn (1978) revesled that, the
iodine velue of sunflower seed o0il varied greatly according
to the variation in daily tewperature of the maturity per-

iod.

Chu and Shedon (1979) analyzed the crude oils of
seven soybean genotipes grown at various location in USh.
They found that, planting sit and environmental factors af-

fected greatly the iodine velue which remged from 123.5 +o
138.2.

El- Nikeety (1981) studies the physical and chemjcel

properties of crude soybean seed o0ill and sur.flower seed oil,
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they were, refractive index 1.4731, l.4713; acidity as oleic
acid 0453 %, 0.74 %; iodine value 133.3, 121,5; saponifica-
tion number 192.3, 191,.8; unsaponifiable matter 0.49 % ,
0,905 % and peroxide value 3.93, B.03 for the sbove ment-

ioned oils, respectively.

El- Hinnawy et al. (1983) studied the physical and
chemical properties of crude soybean seed, sunflower seed,
cotionseed oils. They stated that, the refractive index
at 25°C, acia velue, iodine value, saponification velue ,
and unsaponifiable matter ( ether extract % ) were 1.4723,
1.19, 130, 195.4, and 0.92 for crude soybean seed oil,while
it were 1.4732, 2.4, 117.4, 208.2, and 1l.35 for crude sun-
flower seed oil, in addition it were 1.4725, 2.7, 101l.4 ’

189.7, and 0.93 for crude cottonseed oil, respectively.,

Abd El- Aziz (1985) determined the charscieristics
of crude soybean seed oil, they were, refractive index at
25°C 1.4739, acidity as oleic acid 0.48 %, peroxide value

3472 milliequivelent/ kg 0il, iodine value 134.,5, and un-
suponifisble watter 0,73 %.

2- Fatty acids composition of vegetable oils ;

Bertoni gt =sl. (1966) reported that, isrgentine grown
sunflower seed oll consisted of 0,02- O.1 % myristic =cid,

58— 8.5 % polmitic acid, Ce3- 0.6 % palmitoleic acid, l.8-
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g



LY A ! Lt

4.8 % stearic acid, 1l€.,6 - 48.3 % oleic =zcid =znd 40,2 -
72.9 % linoleic acid.

Cummins et al. (1967) stated that, fatty acids com—
position of sunflower seed oil were, 8.6 % pelmitic and
stearic, 44 % oleic acid, 45.9 % linoleic acid and 0.3 %
linclenic acid, but in soybvean seed o0il ahout 15 % palmi-
tic and stearic, 26.0 oleic acid, 50 % linoleic acid, and

7e0 % linolenic acide.

Robertaon (1%72) and Robertson and lorrison (1977)
reported that, 4Alebama and Winnesota sunflower seed opils
consisted of 6.5 %, 6.5 % palmitic acid, 5.0 %, 4.3 %
stearic acid, 37.2 %, 22.5 % oleic acid and 50¢5 %, 66.4%
linoleic acid, respectively. While Xulta (1972) found that,
the fatty acids composition of Egyptian white and striped
varieties of sunflower were 39,1 %, 55.6 % linoleic acid ,
5245 %y 3442 % oleic acid and B.4, 10.2 % saturated fattiy

acids, Tespectively.

Carpenter et al. (1976) end Spencer et gl. (1976}
summerized the fatty acids composition of soybean seed
oil as 0e5 % myristic acid (014.0), T«0-12 % palmitic
acid (CIS:O)’ Ce5 % palmitoleic acid (C16:l)’ 2.0-5 %
stearic acid (C18:O>’ 19— 30 % oleic acid (018:1)’ 48- 58 %

linoleic acid (C18-2)' 4=10 % linolenic miecd (C 1.0%

18:3)’
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arachidic acid (C5y,5)s 1.0 % gadoleic acid (020:1) and

0.5 % behenic acid (C )

22:0

The saturated fatty =acids in crude soybean seed oil
represented 11.2 to 19 %, according to the result reported
by Evans et al. (1973), Cowen et al, (1973), Imai et al.
(1374), Spencer et al. (1976) and Carpenter et sl. (1276).

Spencer et al. (1976) analyzed cottonseed oil using
GILC. Thev identified myristic, palmitic, pelmitoleic, stea-
ric , oleic, and linoleic acids, the average percentage

values were 049, 19.8, Os4, 2.17, 16.1 and 60.7 %, respec-
tivoly.

Robertson and Morrison (1977) reported that, sun-
flower seed 0il from sothern grown seeds was more stable
than that frowm northern seeds, as would be expected from
their fatiy acid composition, since the southern sunflower
seed o0ils contained 37.1 % oleic and 52,2 % linoleic acids,
while northern sunflower seed oils contained 19.,1 % oleic
and 69.5 % linoleic acids. Similar data was also obtained

by Morrison and Robertson (1978).
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FAO /WHO (1977) outlined ges chromat ography studies
on the fatty acids coumposition of different oils as shown

in the following table (1)

-—---—-_.—-_...._..-—_.__-.._.—_—-—-..__...—_:_—_-———_.—-_.—....—...—__—-.————-———--

Carbon Cottonseed Sunflower Soybean

pumber ™ oil geed oil seed oil
C ¢ 14 { 0.l { 0al < 0.1
C14:0 045~ 2.0 { 045 L 0.5
Ci6:0 17 - 29 3.0- 10 7.0- 12
01850 1.0~ 4.0 1.0- 10 2.0- 545
C18:1 13 - 44 14 - 65 19 - 30
Cig:2 33 - 58 20 - 75 48 - 58
C18:3 0.1- 2.1 { 0.7 4 - 10
Coo:0 {045 £ 0.1 { 0.1
Caz.0 £ 045 {o.1 £ 0.5
Co4:0 { 0.5 - { 045

—_—___.-——.—__.._.---...——_.-—-.__—-—...—....———---—.—._—._._...,..._.-—_.__-..__——— - ———

= F.A.OCI WeHeOu Codex (1977)0

Pokorny et sl. (1982) mentioned that, the fatty =acids
composition of sunflower seed oll were, 6.0 % plamitic acid,
1.7 % steawic acid, 18.6 % oleic acid and 72.7 % linoleic
acid.
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Erickson {(1983) reporied the%, fatty acids coapo-
sition of ;oybean seed oil were < 0.2 % myristic, 10.7%
palmitic, 3.9 % stearic, 0.2 % arachidic, O.3 % Palmito-
leic, 22.8 % oleic acid, 50.8 % linoleic and 6.8 % lino-

lenic.

Cherry (1983) stated that, the fatty scids cowmposi-
tion of opil from Glanded cottonseed kernneles were, 0.9 %
myristic, 25.24 % palmitic, 0.8 % palmitoleic, 2.69 %
stearic, 17.53 % oleic and 52.55 % linoleic,

Abd El-Aziz (1985) identified the fatty acids in
crude Soybean seed oil., They consisted of 0.45 % 013:0;
13.20 % palmitic acid (c16:0)’ 2.70 % stearic (018:0) ’
16.13 % oleic acids (C1g;1)» 63.02 % linoleic acid (Cyg.p)
and 4.5 % linolenic acid (018:3)‘

3- Patty acids composition of vegetable oils phospholipids:

Babaev et al. (197) stated that, lipid of cotton-
seed 0il were hydrogenated and the fatiy acid compositlon
of phospholipids was studled. Phosphatidylinositoel, phoa-
phatidylethanolamine, lecithin and total phospholipids and
triglyceridea all showed a higher percentage of 016:0 and
Cig:0 fatty acids,
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