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1. IMTRODUOTION

The oil industry stends today as one of the most
important food industries in Egypt, although the yield of
vegetable oils is far from being sufficient for looal
consumption. Cottonseed 0il is otill considered, the main
source of sdible vegetsble olls, and undoubtedly the road
is quite open for cultivetion and produotion of other oily
poeds besides the faot that extensive research is unques-
tionably needed in that direction.

Rice milling progressed oconsidersbly in recent years
due to the continuous inorease in the areas cultivated with
rice sapecially after construotion of the High Dam. Rice
bran is an importent by-product of rice milling industry
where 10 million tons of rice could yield approximetely
one willion toms of bran annually which in turn could be a
source of 100000 toms orude oil. The keeping quality of
the oil in rice bran is improved wuen ke oil is extracted
immediately since the oil deteriorstes very quiockly, on
account of the unusually active lipsse in the bran end
gubsequently becomea rancid in a considerably short time.
Such & situation necessitated the extraction of the oil
from the bran in the shortest posaible time.

The rice bran oil produced locally is highly acidioc
and could not be refined by the usual slkali refining moethod
pince such a process is sccompanied by a great loes in yleld
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and subsequently the refining process is imprectical and far
from being economicsl. In addition, the locally produced
crude rioe bran o1l 412 not find its way easily Oor success-
fully in sosp manufsoturing for many ressons related to the
inferior qualities of the resulting eoap.

It i{s apparent from euch an information that a quiock
and e satisfactory method is needed to save the oil from
becoming recid and converting it into r reasonadbly useful
form. In other words, the proper chemical refining of rice
bran oil will undoubtedly produce larger quantities of edible
rice bran oil, about 100,000 tons annually, and such a
quantity could serve a great deal in supplying the market
where there i alweys an exceedingly high demand for vegetable
oilse,

The present investigation represents & study of rice bran
0il from the standpoint of refining with the hope of developing
a suiteble technique to obtain edible rice bran oil from the
bran. The moat common method, employed to remave the acidity
of vegetable edible oils, is the alkali refining procees. The
alkali refining involves the treatment of the crude oil
with caustic soda in a amount equivalemt to the free fatty
acide, and such a proceas ie usually accompanied with a v
considerable 1088 in the yield of the refined oi) equivalent
t0 2 to 3 times the eamount of free fatiy scide orginelly
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present in the oil, The nutritionsl value of any edible
vegetable 01l stresees on complete absence of free fatty
acids. The present dissertation deals primarily with the
various aspects related to refining of rice bran o0il and
the possible isolation of an edible o1l from such & by
product whioch is usually negleoted in rice milling industry.
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11. REVINN OF LITERATURE

The refining process of crude vegetabdle oils 18 quite
complicated and various workers taockled the problem from
various angles since it 1e direotly related to the eocono-
miocsl value of the oil in question. The purpose of such
s refining prooess involves the neparetion of veriouws
contaminante of the oil with the object of preparing the
o1l in & fora suitable for buman consumption.

The literature dealing with the subject is presented
under different headings to poiat out clesrly the relation-
ship between refining and the contaminants of the oil.

1) Extracti 4 r oil:

The separation of wax from crude rice dran oil attracted
the attention of several reassarch workere in the field of
oil chemietry.

Teuchiya (1948) obtained the pure wax by filtering,
washing the crude waxes three tiwes with methanol and then
three times with acetone followed by rewashing with ether
and finally with chloroform.

Nishionure (1943), obtained the best yield of waxes
from crude rice bran oll at 20 -~ 25°C by filtering rice bran
0il in unglazed porcelain cylinders covered with filter
cloth under suction at 50 om,
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Marumo (1953), dewsxed crude rice bran oil by amixing
it with 5 parts of 10% osleium shloride sol.tion and the
mixture was then centrifuged. ihe dewaxed o1l represants

almost 75% of the original orude rice bran oil.

wveorze et al (1553), separated gums and waxes
frow rice bran o1l by mixing the bran 01l with water,
after which the mixture was gently heated, agitsted, cooled
@lowly and centrifuged. The resulting sludge wes mixed
with a gelatin solution and hutod‘ to 200°F, and then
recentrifuged to obtain the crude dewsxed rice bren oil.

Iitsuta (1953}, indicated that waxes could be extracted

from crude oil with bensene,

Tareyema and XKanji (1953), treeted crude rice bran
0il with ethylene trichloride and methanol at 40°C., and
after cooling at 0°C, crystels of waxes floated and ,
separated by filter pressing technique.

Misonou et al (1957), mentioned that waxes could be
extracted from rice bran 0il with 2-propenol becaume
waxes &re sparingly soluble in this solvent at room tempera-
ture while zlyceridee and fatty acids were éoluble. The
ZumRy substancas— in the crude oil were allowed to settl:
below T0°C.
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Feuge and Cousine (1957), used actone for the extrao-

tion of waxzee froa the arude oil or ite sludge.

Yamueuta and el (1957), cooled the orude rice bran
o1l below 20°C and the waxes that separated were purified
by dissolviag in ecetone followed by evaporstion of the

solvent at a temperature below the selting point of waxes.

Sugata (1956), separeted waxes from the sludge of
rice bren oil by mixing with 5 - 10% of ite reight of water
and heating to 70°C. to faeilitate the separation of the
wax in plate-orystal sheped forms. The separated oily
waxes were mixed with two to four times their weight of
2-propanocl and filtered. The filtreate was distilled to
separate dewaxed rice bran oil,

(2) Bleaching of acidic rice bran oil:
Bleaching of acidic rice bran oil is quite important

to convert the dark crude oil to a yellowirh green color.

The A.0.C.5. officia) method (1950) of bleaching crude
vegetable olls 1mrolvad the uee of b;l.esching earth in
sufficient amounte for deeolorization i.e 4%. The mixture
ia thoroughly mized at about 250 + 10 r.p.m. and heated
immediatly to 120°C for not more thaﬁ 50 minutes., ‘he
mixture was filtered through dry fllter paper and the
product wes entirely clear,
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Cooks and Rede (1962), suggested & method for dleaching
highly acidic oils (e.g. rice bran o0il) by introducing carbon
dioxide on the surface of the oil (200 gm.) and heating at
70°C with continuous stirring. Heating wes stopped followed
by addition of the proper quantity of the bleaching agent
and the mixture wam shaken gently until the powder bscame
submerged. After replacing the 114, cardon dioxide wes
introduced with stirring and the tempersture was raised to
100°C in sbout 5 minutes with continuous stirring for 30
minutes. The mixture wes allowed to cool to 90°C followed
by filtering through a Buchmer funnel.

Rice bran oil is reported by the wame suthors (1962)
to exhibit the following characterieties, epecific gravity
at 25°C 0.9160 - 0.9610, refractive index at 25°C 1.470 -
1.473, i1odine number 99 - 108, saponification number
181 - 189, unsaponifiable matter % 3 - 5, titer, °C 24 - 28,
and acid value 4 - 120. Rice bran oil containes 15 - 20% of
saturated and 80 - 85% of unsaturated fatty soid, distributed
as follows: myristic 0.4 - 1%; pelmitic 12 - 18%; stearic
1 - 3%; Cap = C,, saturated 1%; oleic 40 - 50%; linoleic i
29 - 42%; linolenic tr. - 1%; palmitoic 0.2 - 0.4%.

Kenzo Yokochi (1972), bleached rice bran oil with
phosphoric acid (0.02 - 0.05%) sdded ito dehydrated oil st
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35 - 40°C. After stirring for )0 minutes, sctiveted clay

(2%) wes sdded and stirred under waocun. Them the tempers-
ture reached 80°C, more sotive clay (2 - )X) was added. The
temperature was reised further under veguum. fhen the tempera-
ture reached 80°C, more sotive elay (2 -~ %) was added. The
temperature was raised further under vesuum to 120 - 150°C
with stirring before being passed through a filter press.

2) Esterifiostion of acidig rice bran oil:
A variety and renge of conditions were desoribed for

esterification of glycerol with higher fatty acids, but a
few lkdinetic investigations ware oconducted to study the rate
of mach reactions.

Stager and Van loon (1927), esterified dry glycerol
with the theoretical quantity of petrocelinic acid and 2%
of powdered tinc as a catalyst. The reection mixture was
maintained et 180°C. under a partial vecuum while a siream
of carbon dioxide waa pasmsed through to provide agitation
and to aseist in removing water formed during esterificeation.
After 5 hours, the aclid value 4d1d not suffer sany further
decreaso.

Carner (1928) obtained nearly the theoretical yields
of homotriglycerides by heating fatty acida and glycerol
&t 200°C. in the preeemce of carbaon diaoxide
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