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LITRODUCTI O

The soybean ,an immigrate crop from China had been
gpread over wany countries in the wonld over the past 4Q
years. ooypean seeds as high content of exeellent proteln
~anging from 39 to 44 percent and noderate contenf of oil
ranging frow 18 te 22 percent which is useful for edible
.. facilitate its couplete imporbance for the autrivional
point of view.

s1lthough Soybean oil does not guite measure up in
quality to cotton, peanut, ccrn agd some other vegetable
oil crops, research has modified these geficlencies to
such an extent that over §0% of all the fats and oils
sonsumed in the U.S5.A. are soybaged. The soybean has Te-
sulted in the deveiopment of a world wide marketing and
processing tachnology covering the seods and its two main
products. leg. olls and proteins. Thne meal and oil frac-
+iong are finding their way into wmore and wmore highly
sophistications for human use.

Soybeaxn nave made a great advanced in the past 40
vears and hold a dominant position iu the oll seeds ine
sustry. The price of soybean 0il anmd wmeal has markedly
i~fluenced The price of other oll seed products. Thers
ig a tendency among investigators aﬁd producers of obher
pil seeds Uo feel they are in coupetifion with soybean

and perhapé shey arqrbut in a broader since they are all
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i coupebition with each oGher. 3oy ian aove an advan-—
tage over other oil seeds becsuse of their lew cost of
production and their easy adaptability to solvent exirsc-—
tion, moreover it 1s an jmportant conuribution to the
aninpal feed industry. ]

Vegetable oils are usually used fox cooking Or mAnuU-
facture of margarine, and flavor enhancer such as salad
applications., The steady increase in soybean oil consump-
tion and the steady decrease in buttew, lard and cotton
sead oil usage are impressive. ©Since oil is so essential
to the dietary and traditional meal of most of the world's
sopulation, and with 8 great deal of the population con~
suming only a fractlion of its potential, the future of
~11 fats and oils seems wost secure.

The aim of this jnvestigation is to study the pajor
cnemical and physieal properties of the soybean oil prod-
uced locally. Such study necessitates the study of extrac-
tion of oil, as well as its stability vowards autoxidation
and rancildity. Alse this identification of soybsan fatty
acids, triglveerides and i%s phostholipids will be tackled
thoroughly. Such study will undoubtedly furnish the future
use of soybean oil in Egypb to cover our continuous lack-

ing d:mands of vegetable oils.
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REVIEW OF LITERAZU.E

In fact there is & tremendous and veluminus work
carried out on soybean 0il so it will oe represented in

aix parts To facilitate its presentaticn.

A~ Extraction of the 0ils
Railey (1945), stated that solvent exbraction was
relatively wmore advantageous in the processing of soy-

heans and other oil gseeds.

Earnofsky (1948), notlced that the solVent extrac-—
tion method was very compllcated becausa of the total
s trzctable waterials varied in its quantity and composi-
tion, depending on the solvent and other factors. He added
that the composition of the extractable materials were
the glycerides in fhe fipst fraction followed by other
fractions containing increasing amounts of the non-
siyceridic materials. He also found that the rate of
extraction depended markedly on several factors. It was
quite clear from his results that the wechanisam of
exbraction appeared to be 2 combination of two processes

nawely diffusion and dialysis.

Raghunatho (1953), referred to the solvent extraction
process Ac an excellent tool for obtaining oils from the

0oily seeds.
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vhoer and Jactiocmen (1959), u=ciiced that the mecha-
nism of extraction of soybean oil, in whlch they used
different solvents, the amounts of the residual oll in
cakes and the speed of extraction procgsses were éxpoben-

tial funetions of the duration of extraction.

Hsia and Che (1959), used ethyl acetate to extract
0il from soybean cake. The extracted oll was measured to
determine the yield and the thickiess of the soybean cake
which was inversely proportional to the yield of extraction.
They found the extraction was cowplete when a cake C.28 mm,
thick had been extracted (soybean/ ethyl acetate weigh
retio 1 ¢ 3), the yleld did not change with temperature
in the range of 10-15°C indicating that room temperature
could conveniently be used and fifteen minutes were nearly
sufficient for complete extraction for the definlte thick-

ness of the cake..

Arpnold and Choudhury (1960), studied the rate of
extraction of soybean with pure hexane, pure benzene and
two varieties of commeroial hexane ~ commenly used in oil
axtraction abt 135 = 140 °B., They found that extractlen
of soybean by pure hexane was relatively slower than by
the obther two commercial hexanes, and during the first o0
mintes of eykrmastisan by benzene the mrncess was compara-

.ively rapid than by the other solvents. At the end of
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50 rinubes of extractiom the ampunt of oll extracted oY
benzene was slightly more than that extracted by purs
nexane but definitely less than that gxtracted by the

commercial hexans.

Arnold and Choudhury (1962), extracted soybean eil
spom flakes in a laboratory scale, lu glass extraétion
apparatus with four hydrocarbon solvonis &nd the amount
of the extracted oil was determinel ai 10 wmicutes inter-
vals for 50 minutes of extractlon. They observed thal
the extraction rates of solvents jnereased in the follow=-
ing order, isopentane, pentare, isohexane and hexane and
the quality of the oil extracted by the solvents showed nio
significant differences. They also veported that there
was little difference in the quality of ths 0il produced
by different solveﬁts when they msed 90, 95, 98, and 100%

ebthanel in the extraction of soybean flakes.

Grishina and Kaznetov (1969), used a mixture of
shloroform and ethanol (2:1) for the extraction of 0oil from
soybean sceds, and the results were compared with those for
the extractlon of oils from the same sources by pressing.
They concluded that the present pethod gave slightly better

resulys,

Gulbran et al (1970), desoribed a method for ths
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extraction of soybean oil. The extractiion wethod des-
eribed utilized a percolating solvent (benzene and toluene)
at low pressure (550 — 600) mm Hg with 100% yield in oil.
They found that extraction is faster.and more complete than
in the classical process and operate at lower temperaturs

giving a clear micella.

3- Solubility of Scybean Qil:

The new world process of extracting edible vagot-
able oils from oligeneous seeds was the solvent extrac-
tion process due to its higher yield than the hydrelic

press process.

Roa el al (1955), studied the solubility of soybean
¢il in agueous ethanol solution at various temperatures
and found that the critical solution touperature (G.S5.T.)
increased with the wolsture content of the alcohcl and

consequently the relationship was lineaxr.

Roa et al (1957), investigated the solubility of 14
vegetable oils in different concentrations of agqueous
»-propanol aj various temperatures., They soncluded that
there was a general relationship between fatty acid con-

tents of the oils and critical solution temperatures

Ramalingan (1959), reporicd that at ordinary Lorperas

suree ahanlus~ alrohal did no¥ prove %o be an efficient
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solvent for vegetable oils since the solubility was seven
less than 10 grams of oil per 100 graus of alcchol. He
also noticed that the addition of an efficient golvent to
£he alcohol, like n-heXabe, jncreased the solubility of

thoe oil and The solubility temperature were lowered,

C- Storage and Autoxidation:

getichi and Akilo (1955), studied soybean oil and
other vegetable oils which were heated at 60 = 220%C at
a pressure of © - 8 mm, Hg under H2 and after which they
determined their physical and chemioal characteristics,
they unoticed thab the Ultra Violet Spectra showed that
some echanges occurred i.e. (conjugated dien) increased

in the soybean oil.

Tchiro et al (1960) stored deodorized and decolo-
r1sed soyvean oll at 20, 50, 75, or 130 °0, They found thab
when the deodorized oll was stored, color reversion occurred
garlier ab highex temporatures, and then promptly the color
faded, however the maximum color (lovibond red) was similar
at 50 - 100 °C which was stable at 20 °C., The change of ~
velocity of éolor reversion relative to the temperature was
gimilar to the change of initial velocity of 0il as ox~-
pressed by peroxide value or oxygen. IThey also found that
the color of decolorized oil was stable at 50° and faded

at 75°¢ and 100? {(more rapidly at 100 ¢ than 750 ),when
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<. gecolorized oil was heated above 200 ° (180-270°)
the color faded more rapidly at higher temperatures under
reduced pressure, but it faded only slightly in the air

when heabed above 25°¢ color taded less in longer time.

Evans et al (1960), in their work on soybean oil found
that the increase in the non-volatile carbonyl constant of
freshly deodorized oils was proporsional to the peroxide
value of the olls before deodorization., The rate of loss
of flavor and oxidative stability of the 0il was in rela-

sion to Lthe exbent of carbonyl developrent.

Hoffman (1961), investigated the neutral volatile
products obtained by stripping oxidized soybean oil by
weans of gas liquid chromatography. It was possible to
isolate the flavor carrier proper and %o complete the
analysis to & point at which the structure %—cis hexan :l
seemed highly probable due %o the oxidation of linolenic
acid., Synthesis and subsequent comparigon vwith the mentr
products confirmed the correctness of the assumption
n-hexanal and J-transhexanal, and this fractions plays uno

significant role in the reversion falvor.

Alf Tanger £1052). applied the spectrophotometric
benzidine acetate method for >1d-hrd~s %o palm and soybean

oils. He stored the oils at 50% for & week and 4 %o 13 weeks
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at roou L enperature and judged for fiavor by a test panel,
He reporbted that there was no coreiabion betweel falvor
deterioration and initial aldehyde values for oils stored
up to 4 WeekS, and oils of highest aldelyde values gtored
for 13 wceks had lowest tost scores and measureable amounts

of peroxides wers found in 40% of these samples.

Pier Giovanni Garoglio (1964 ), noticed that in one year
of experiments that soybean, peanﬁx, cottonseed, sunflower
and olive olls when analyzed every 7 days for peroxide and
ipdine values and oXxygen content in container atnosphere,
he nobiced that iow pumidity, diffuse light, inert atmos-
phere and resistont materials for sontainers were the wost
guitable variables to improve conditions for storage of

these oils.

Rutkowski et al (1965), gtudied both nydrolysis and
oxidation of crude and degunmed soybean oil. They found
that hydrolysis on pil which has not been degummed is rapid
and spontaneous during stora2ge, degunming peduces hydroly-
sis even when the 0il teumperature inereased during stor-

age and when it is wixed with waterl.

Hill and Hamond (1965), studied the falvor couponents
of soybean 0oil in the garly stages of autoxidation. The

fiavor coumponents were isolated by disvillation. Tho dis=-
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