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Abstract

Properties and frying performance of domestic rice bran oil were studied. For this purpose, the analyses
on the following characteristics were performed and their comparison with the characteristics of soybean oil
was made: fatty acid composition, glycerides composition, acid value, specific gravity, color, petroleum ether
insoluble oxidized fatty acid, viscosity, smoke point, foamn test, and water solubility.

The resuits were as follows:

1) Fatty acid composition of domestic rice bran oil by gas chromatography was same as previously
reported, and similar to the fatty acid composition of the rice bran oil in foreign countries. Also the glyceride
composition of domestic rice bran oil was analyzed by the methods of TLC, column chromatography, and high
performance liquid chromatography. The results were: monoglyceride ranged from one to four percent;
diglyceride 30-30% and triglyceride 66-80%. Consequently, the composition was proven completely different
from that of the other edible oils.

2) The high contents of mono-glyceride in rice bran oil resulted in high values of specific gravity and
water-solubility respectively. However, high contents mono glyceride and diglyceride indicated little affec-
tion to changes of acid value, color, petroleum ether insoluble oxidized fatty acid, and smoke point on frying.

3) Because of low contents of liroleic acid, domestic rice bran oil was estimated stable on frying, whereas
soybean oil was easily polymerized.

4) A serious foaming and low smoke point on Frying in domestic rice bran oil were caused by its im-
purities. It seems that monoglyceride and diglyceride had little relation with foaming and smoke point.

5) Oils with serious foaming and low smoke point on frying caused a substantial quality loss in terms of
flavor and appearance of fried materials.
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Table 1. Analytical data of the used oils
Samples
RA RB RC RD SA SB SC SD

P roperities

Acid value 0.8 0.3 0.41 001 0.02 0.06 0.08 0.1
Saponification Value] 186 189 188 189 195 194 193 192
Iodine value 92 94 93 99 126 123 122 122
Color 16.28 16.51 17.75 2.78 0.0 0.4 0.5 0.9
Relfacto ™ (1471 | 1azo | 14743 | 1az27 | 1471 | unal | 14741 | w7l

RA;Rice bran oil, A
RD;Rice bran oil, D

SB;Sovbean oil, containing 90% triglyceride
SB;Soybean oil, containing 80% triglyceride
SD;Soybean oil, containing 70% triglyceride

RB;Rice bran oil, B
SA;Sovbean oil

RC;Rice bran oil, C

Table 2. Fatty acid compesition of oils

Samples
Fatty acids RA RB RC RD S A SB SC SD
Palmitic 19.7 17.8 16.7 16.8 10.3 10. 4 10.6 110
Stearic 0.95 0.9 - 0.9 3.7 2.6 3.2 3.0
Oleic 44.3 43.2 45.8 42.6 24.3 22.2 24.0 24.0
Linoleic 34,7 35.6 36.1 38.6 54.8 56.0 54.4 55.0
Linolenic - 0.4 0.43 0.8 6.8 8.8 7.7 0.0
Table 3. Glyceride composition of oils
Samples

- RA RB RC RD SA SB SC SD
Glycerides
Triglyceride 67.3 68. 5 66. 2 78.0 100.0 90.0 83.0 66. 7
Diglyceride 29.6 28.5 30.4 20.7 0.0 9.2 16.0 29.4
Monoglyceride 31 3.0 3.4 1.3 0.0 0.8 10 3.9

Benzene; A& BIE(LSH, A% 14
Petroleum ether; BARME, HAE Bk
Chloroform; B4 Shinyo pure chemicals#, A1
Potassium hydroxide; Kanto chemical®y, 3881
Hydrochloric acd; Junsei Chemical®d, &% 1
T.L.CH Silica gel: Merck#,T. L.CH Silica gel G
Columnf Silica gel;Merck# Columnfi (70~230
mesh)

B 3
Gas chromatograph;Verian model 3700
High performance liquid chromatograph;Hitachi 635

Spectrophotometer ;Bausch & Lomb spectronic 20

Viscometer;Brookfield LVF type

R

A% 13.5cms= 2150 ¥lolA 2 71EE 1,800
gd 2 7% Febdeld BREE 180CE FWEstdA
0BER i< Zhdsisich AR 1585fEIRlch 15044 B
ateloml REHE BELEHZ] Aol 50g9] oA W& A
AE 25H H2 4% 105%6 Z1ERARE RIS
ch, Zabe datg Adold 3BM 2asigd AE
AHg- sk o

w5

7b BEAEE et HIRE RSl 18 Kime) R
Aol triglyceride® &S #4717 sl kg
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Table 4. Operating condition for gas chromatography

Instrument
Detector

Column

Column temp.
Detector temp.
Inlet temp.

Flow rate

Range
Chart speed

Injection volume

Varian model 3700

Flame jonization detector

15% Ov-275 chromosorb w. 80/100mesh
200 cm X6, 35mm X 2mm, stainless steel
170C

240C

230

N: 20m!/min, air 300m{/min

H,; 30mi/min

10 *amp/sec

lem/min

0.5u!

Table 5. Operating condition for HPLC

Instrument
Column packing
Detector
Solvents

Flow rate

Hitachi 635
Lichrosorb Si 60

R. L detector at40 T

Benzene: diethvlether : ethvl alcohol
( 50 40 2 )
1.5ml/men
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Table 6. Specific gravity of oils(25° C/25°C)

RA RB RC RD

SA SB SC SD

0.9231 0.9231 0.9238 0.9186

0.9212 0.9227 0.9241

0.9194

2.07

1.0

Acid value

A n

60 75

0 : : A
15 30 45

Time

90hrs

Fig. 2. Changes of acid value on frying at 180°C

RA;Rice bran oil, A O; SA ®; SB
RB;Rice bran oil, B e; SC ®; SD
RC;Rice bran oil,C @; RA @; RB

®&:. RC ®; RD

RD;Rice bran oil, D

®
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Table 7. Changes of fatty acid composition on frying
. Samples

Time Fatty acids RA RB RC RD SA S B SC SD
palmitic 19.7 17.8 16.7 16.8 10.3 10. 4 10.6 1.0

stearic 0.95 0.9 - 0.9 3.7 2.6 3.2 3.1

0 hr oleic 44.3 43.2 | 45.8 42,6 24,3 22.2 24.0 24.0
linoleic 34.7 356 | 36.1 38.6 54.8 56. 0 54.4 55,0

linolenic - 0.4 043 0.8 6.8 8.8 7.7 6.0

palmitic 18.6 18.8 18.0 19.8 14.3 10.9 12.2 115

stearic - - ~ - 3.2 3.1 2.9 3.7

30 hr oleic 46.5 48.5 | 49.0 | 49.2 28.1 24.9 26.3 26. 1
linoleic 33.6 3.8 | 32.0 { 30.7 49.2 55.7 52.6 53.1

linolenic 0.5 0.3 035 - 4.1 5.4 6.1 5.0

palmitic 23.0 19.8 18.9 19.0 16.8 11.4 12.0 1.9

stearic 1.2 - - - 3.1 2.8 2.4 3.4

60 hr oleic 47.7 49.8 | 50.2 48.5 34.3 25.7 26.0 25.9
linoleic 27.2 29.9 | 29.7 31.6 43.0 52.4 52.5 52.4

linolenic - - 039 0.3 3.5 7.2 6.8 6.3
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Fig. 4. Color changes of frying oils at 180°C
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Table 8. Changes of triglyceride composition

on frying
Frying time(hr)] RB| RD|SA|SB|SC | SD
0 68.5] 78.01100.0( 90.0|83.0 | 66.7
30 62.3174.0) 80.5/84.2/68.7]54.8
60 49.1| 61.8| 62.5/ 68.2(53.3| 48.2
Wt

Fig. 73} 7ro] HE XM= K&l Jtsld HE
ERRel 3, =8 HAPMAE monoglyceride
diglycerideg ol uhel HEE7l <44 #hnds FR
st kGwel A= T 7] HEol A&
HAS HEZ BRI £RE dder, =3 FH
7} # o= monoglvceride % diglvceride& ol  ul
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{a) Color changes of potato chips after frying

For rice bran oils, potato chips were colored obviously as
frying time. In the case of soybean oils, color changes of

potato chips were slight

Fig. 10. Appearances of potato chips after frying
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\b, Comparison of potato chips frying with soybean oil (left) and rice bran oil (right)

after 30hrs

{c) Appearances of potato chips frying with rice bran oil
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