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ABSTRACT

In the present study, an attempt was made to investigate the effect of stearic acid on the
autoxidation of the commercial rice bran oil.

Rice bran oil samples with stearic acid at 0,1, 0.3 and 0.5% level were kept at 45+0.3C for
40 days. The rate of autoxidation of each samples was estimated regulary on the basis of the
changes of peroxide value, acid value, anisidine value and the fatty acid composition.

The results were as follows :

The peroxide, acid and anisidine values of the rice bran oil with the stearic acid at 0.1, 0.3
and 0.5% levels during the autoxidation increased as compared with that of the rice bran oil
without the stearic acid. The induction period of the rice bran oil without the stearic acid,
control was 19. 8 days, while those of the bran oil with stearic acid at 0.1, 0.3 and 0.5% levels
varied 19.0 days, 17.7 days and 14.2 days, respctively,

In conclusion, it seemed that stearic acid acted as weak prooxidant when added at 0.1, 0.3
and 0.5% levels to the commercial rice bran oil, The prooxidant activity of the stearic acid

appeared to depend on the oxidative mechanism and their concentration.
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Table 1. Some physico-chemical characteristics of

the rice bran oil prior to the autoxidation

at 45+03C

Peroxide viaue!’ 1.90%+0.10
Anisidine value?’ 6.07£0.40
Acid value®’ 0.23£0.01
lodine value*' 102.100.20
Conjugated diene value®’ 0.43%+0.00
Refractive index®’ 1.4705
Dielectric constant”’ 2.85

1) Peroxide value was determined by the AOCS
method'*and expressed milliequivalent /kg oil.

2) Anisidine value was determined by the ITUPAC
method .

3) Acid value was determined by the method de-
scribed by Pearson, ¢’

4) lodine value was determined by the AOCS-Wijs
method. ¢’

5) Conjugated diene value was determined by the
AOCS method Ti-la-64.17

6) Refractive index was measured with an Abbe re-
fractometer (model No.16093. Erma Optical Co.
Japan).

7) Dielectric constant was measured with a Food
oil-Sensor (model Ni—22, Northern Instruments
Co. Mn. U.S.A.)18 19
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Table 2. The fatty acid compositions of the rice
bran oil prior to the autoxidation at 45+

03c
Fatty acid component Rice bran o1l
Cu:oV 0.3
Ci:0 17.6
Ci:1 0.9
Ciso 1.5
Cis: 38.8
Cu:2 37.5
Cus:s 1.8
U.RY 38.5

1) The first two digits denote the number of carbon
atoms in the fatty acids, and the last digit the num-
ber of double bonds,

2) Unsaturation ratio = (C16:1 + C 1s:1 +

(Cig:2+ Cuw:3) /(Cu:o+ Ci:0+Cis:0)
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Table 3. Specifications and operating conditions of the gas chromatograph used in the present study

Instrument
Detector

Column

Column temp.

Injection temp.
Detection temp.

Carrier gas and flow rate

Injection volume

: Hewlett Packard 5840A gas chromatograph, U.S. A.
. Flame i1onization detector
: 10%-DEGS on 80/100 chromosorb W-AW (H,PO,), 6ft

lglass (ID : 2mm, OD : 6mm)

: 180T (Isothermally)
1250

1 280C

: N, 27mi /min

0.4
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Fig. 1. Changes of the peroxide values of the rice bran oil samples with various concentration
of stearic acid during the storage period.
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71E FE7R(r)o2 APE A $ Table 4ol
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stearic acid?] %7} 2714 4E §e717te &

Table 4. Induction periods*’ of the rice bran oil

samples in the present study.

Samples Induction periods(days)
Without added stearic acid 19.8
Without stearic acid 0.1% 19.0

0.3% 17.7
0.5% 14.2

1) Induction period : the time needed for a sample to

reach a peroxide value of 15

o] Z 59 A543k vl A& Stearic Acid®] Ut &3
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Fig. 2. Changes of the acid value of the rice bran oil samples with various concentration of

stearic acid during the storage period.

®  control
W 0.3% stearic acid

O 0.1% stearic acid
A 0.5% stearic acid

0
A




172

o A7 =A Ugen, 0.5% stearic acid9)
Algvs AEA 73AQ 1L.0g 848 2948
Ak ARAz71A 1027AE 27te] ¥Wsish A
o] g7t 109 °olF FAE F7He Byed,
olg) 3 7L Okada® 59 ZHad REAY
A AFz7lde A9 Wyt glort 27zt
o] B FoMol AT F71E 2 A9t d
A3t o

30l & Ft FAHAJGIT 404 2T ¥
0.1, 0.3, 0.5% stearic acidA] 279 A7t&= zZ+
Z} 0.54, 0.75, 1.70 2 1.885 A thA] ZF71EH A
o ¥ A AFNL F AvkY Wk E27
o} vt WHEEWHA Frhsted AR ztele
Aot B g St W Avbe ZAEH

ol g BN Y&

AR EYFHIA

G277 #ad o ke ST
AFL FA7 A Tt o
el Fobsh AatstEel Rz
oA B4E JlotEd R H&
FAst7] Wl Arirt "7}51‘1‘1
PSR A%

%EMI%A
Ao A

P
P

o9,

o) Z5tol) ¥la) H MY stearic acide] o] &
7tgeE Avbe St Aed g e FEe A
7}7t stearic acid WjE o7 AlgEm A7 ¥w
H A7kel Frbe sdstEvhel A gk gt

Value

Anisidine

b d - 1 wh
0 10 20 30 40
Storage Time {days )

Fig. 3. Changes of the anisidine values of the rice bran oil samples with various concentration

of stearic acid during the storage period.
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