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COMPARISON OF 1L CONTENTS OF RICE BRAN OF DIFFERENT
YARIETIES AND TOSTLUDY THE EFFECTS OF TEMPERATURE AND
ANTIOXIDANT DN FREE FATTY ACID AND PEROXIDE VALUES

Ghulam Sabir and A. Rashid Qureshi*

Ot of the three solvents tried 1 soxhlets extractor forihe
separation of o1l from rice bran, isopropancl was found boelter
than n-Hexane and Pet, ether {40-60°C). Among the rice varicties,
the bost yield was given by Kernal Basmati followed by Desi
Bwmati, Jhona and Irri-Pak bran, The oplimum temperature
for predrying the bran was 100PC for one hour, where Free fatty
asid (F.FA) Value was 3.43 and the lowest Peroxide {P.Q.)
Yalue wis 2. 75 with the use of antioxidant.

INTRODUCTION

Pukistun at present produces 326.3 thousand lons of  vegetable oils
annually (1979) against the estinated requiremient of 63003 thousand toos
and this gap is ever on the increase due to rapidly increasing human population.
iaduseries like those of paints, soap and lubricants also depend upon vegetabie
oils, Among the non-conventianal resources of edible oils which cun add up
wr the annuul putput of this commodity, rice bran and rice polish. obtained
during the milling process of paddy rice. represents I0 per cent of the tolal
rough rice.  The annual preduction of rice in Pakistan is about 4322900 1ons
{1978}, Ten percent bran and polish from this paddy rice produces 432290
tons of bran, and an average 15 per cent (14 1o 17 percent) extracted il from
this ugreullural wiste amounts to 848433 tons of ail.

Tac principal obstacle to the production and utilization of the ail is ity
reputedly low quality.  The otude oil has 4 high content of free Fatty acid and
it s difficult ta bleach and refine.  After milling an extrentely active lipolyLic
enzyme begins to function immediately and during the first few hours after
milling, the content of [ree fatty acid of the oil increases aboul | percent per hour
(Browne, 1903}
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En the prosenl studies an attzmpt s been mude woiohibit the geticen of
lipolytic enzyme by healing ghe bran at variows temperatures wnd to explore
the optimum Lemperature level. The second objective wias to achisve maxintum
oil yield by testiong the bran o vitriows fice vaticlics and exlracting 1t with
YUrloLs vrednic selvents,

EEVIEW OF LITERATLRE

Browne (1303) reported data with reference to the echemical and physical
constunts of rice bran ail which had a [ree fatty acid (F.FLA D conlent of 835
per cent. Taujimtsta (1911} reportad duta on the churssloristies und composition
of o commercially extracted Jupanase rice bran oil which contained 174 per cont
iree Nty acid.

Cruz et @l (19321 applied cster Mractionation method to determing the com-
prasition ol ethyl ether extrocted rice bran oil obiained rom rice of Lhe Hambos
and Ruptad varictios grown in the Foilippine Islands.  Tnese wils had tree Fuy
audd conteat of 32,5 and 21§ percent respeclvely,

- The repart of the oil characteristic commilice of the American wil
chemists spcicty of 1337, contains the results of an analyss by Mitchel and
Lauta {1937) Tor expressed rice bran oil imported from Japun,  Relined ail
ohlained has been reported Lo have Tree fatty acid content 3.8 per cenl,

Nedelor and Nicolae (19720 analdysed the rice bran ol and Downd that
ail pereentage was [7 .4 per cent.

Numbiac {1966} reporicd sipoilicant Pealures and wdvantapes of a new
Yand improved method of solvent extractien of vipetable oils from all kinds ol
wil cukes and rice bran and other oil bearing materials, Preprocessing and
past-processing of cakes or bran was described,  The solvent loss was abou
1.5 por cont wnd the residual ail content of the cuke fested was | peor cent.

Ciarg reporled (19663 (hat Kustn onaofuctared o plint of design hused
o L Tupanese dasign for the extrwction of oil from bath rice bran and il cok s
The muximum solvent loss was  percent and the weximom ol content mothe
extracted meul was | per cent.

Chung Sing Wu (19681} cbutined light vellow rice bran oil by adding §
por cent vatlic acid 1t dwk ofl, stirdng for M mioutes, wshing with water,
drving and bleaching fur 20 minudes al 1P C with 3 per cent clay,
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Loeh and Mocris (19490 investigited Lhe various fictors which contribute
L3 the hydrolysis of the ail during storuge of the brun us well as varions possible
met1ods of inhibiting.

MATERIALS AND METHOLYS

liresh pice bran samples were gallecwed From varous rice milling Ltils.
Extraction of samples was immediately started alter removing the mojslure
eoneent, Six replications were made for the extraction of wil frem the bran
ol cach variety. Rive bran ol was extracted by solvent extraction mithod
using three seivents (Pet. ether 40-60 B.Y, snpropanel, n-1lexang).  The per-
centieae vicld of oil extracted [rom various varietios by diferent solvents ws
compiared by Duncan’s Muluple Range Test. F.FA. and Peroxide (PO}
Values were deternyned by standard A.Q.C.5. method (19740,

The [LE.A. and Peroxide Values at dilfervnl temperidures (SU°C, 5570
TR0, BSCL IO0AC, 115°C, 130 were determined, lor finding out the
apsimun temperature for lipase deactivity® in the brus. For the spcond Lime
the experment was run with an untiexidant lewering the values of peroxide.
Tie data was analysed by completely randomised design.

RESULTS AND DISCLUSSION

The percentage oil yicld (Tuble 17 of Fhone rice bran was 11,62 when
Per, ether (40-60°C) was usxd as solvent, while it wus [3. 3 percent with n-Hexane
and 4.8 per cont with fsopropanel.  The oil percentuges for Ler-Pak bran
woere Jow as compared Lo Jhom rice bran, 05 it varied between 9.0 Ly 11.41
with the sams solvents, i.e, Pob, ether, n-Hexane and soprapanol.

In the case of Basnuti bran oil per cent yields were 10045 with Pet. ether
(3.66 with n-Hexane und 15.68 with isopropanol regpectively. The oil
axtrazted by the isopropanol was the maximom,  Tie pareentage oil yiehd of
Kernal Busmati with patroleum  cther was 10,39, with n-Hexuwne 14,00 and
w th isopropunol 16,17 which was in conlormity with the findings of Fuege R.
Reddi (14 ta 17 percenth and Nedeleu (17.4 per cent). Same sulventls guve ol
prreentages of (139 14,00 and 16.17 in Kernal Busmal respectivily, L is
clear that the ntaximum oil obtained in all the brans under tost, wis with iso-
prapunol and the recovery of isopropanol - wus 98 per cont. A statisticel

*ipasc wetivily 1s defined as the lipise wnitn per kilogra.
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analysis of the dats (Table 1) showed that mean vilues Jar all the vurigties and
alvents were sign Rzantly different with one an other in their performance,

Table |. Average percentage off recovered fromr rice bron of different rice
yaviotioy nsing different sofvents, 250 il cach,

Kernal  Mean lor
Thona  brei-Pak Basmati Baspedi Salvents

il
Pet. ether li 62 g Ip.45  LT.39 10.461
[
n-Hexane b3 50 1o.eh 1266 14,00 12 64
: %
lsoprapanol (4.w% 11.41 1588 16.17 L4 58
d r i) h

Maan values for varietizs (3,33 10,33 130 13835

Each value was the average of 6 readings. ‘Tne mean values showing
dilferent Yetters for solvents and varieties respectively are significantly
d'flerent.  Tite neans wors compared by Iruncan’s Multiple Range Test

Table 3. Fld. awd PO Valuer of cende oid e xtracted i roam leniperaiile
frowm pice braq, afier heating the hran for | lenr.

Temn: I 55°C T0°C B3°C 1GRC LLSPC 13
F.F.A. Value 0.5 9.60 0,46 7.7 5.43 5.9 6.7
2O, Yalue 300 350 406 432 600 6.43 183
PO, Yalue with antioxidunl

(B.HLAC 050 grams) 275 3.3% 393 412 5. 623 1.4
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Experimental results in Table 3 show thal F.F.A. values begin ko decrease
as the tomperature rises. At 100°C the F F.A. value (5.43) is minfmum.  This
means that lipese, which initiates rapid. hydrolytic deterioralion i rice bran
woil, is deuctivited to the max'muni extenl. But F.F.A. Value again stiarts
increasing above (00°C,  Temperature, ahove 100°C muy sccelerate the hydro-
lysis in rice bran oil as it is in agreement with the findings of Logb and Mortis
£ 19449,
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Peroxide vidues determined ot different lemperature levels Tor rice brun
enl sre memimum i the beginning at 407 bt go on increasing a5 the temperiture
Proacs and Bs maximuny wt 1300 e, T8I

Using wntipxidunt Butylated Hydroxy Anisol (B.H A}, 0.50 grams, he
reraxide values considerably decreased at 4000 o 2,75 while at 130°C, it 7.4
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