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1. American oil chemist's society
2. Flame Ionization Detector
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Table 1 Fatty acid profile of frying oil based palm, soybean and sunfloweroils

Treatment Bleaching step Deodorizing step Fatty acids profile
Clay bleaching % T (°C) (mll))ar) C16:0 C18:0 C18:1 C18:2 C18:3
Control 0.9 190 2.5 23.9440.1° 4.24+0.1° 36.2940.1* 31.53+0.1* 1.72+0.1°
1 0.8 200 2.0 23.9440.1° 4.25+0.1° 36.27+0.1* 31.5440.1* 1.73+0.1°
2 0.8 220 2.0 23.9340.1° 4.26+0.1° 36.29+0.1* 31.5240.1* 1.76+0.1°
3 0.8 200 3.0 23.9440.1° 4.26+0.1° 36.28+0.1* 31.5440.1* 1.75+0.1°
4 0.8 220 3.0 23.9440.1° 4.26+0.1° 36.29+0.1* 31.54+0.1* 1.71+0.1°
5 1.0 200 2.0 23.9440.1° 4.23+0.1° 36.22+0.1* 31.5440.1* 1.76+0.1°
6 1.0 220 2.0 23.9240.1° 4.26+0.1° 36.29+0.1* 31.5240.1* 1.76+0.1°
7 1.0 200 3.0 23.9440.1° 4.26+0.1° 36.28+0.1* 31.5340.1* 1.75+0.1°
8 1.0 220 3.0 239140.1° 4.26+0.1° 36.27+0.1* 31.5440.1* 1.76+0.1°
9 1.2 200 2.0 23.9240.1° 4.26+0.1° 36.29+0.1* 31.5240.1* 1.72+0.1°
10 1.2 220 2.0 23.9440.1° 4.24+0.1° 36.26+0.1* 31.5440.1* 1.76+0.1°
11 1.2 200 3.0 23.9240.1° 4.26+0.1° 36.28+0.1* 31.5340.1* 1.73+0.1°
12 1.2 220 3.0 23.9440.1° 4.22+0.1° 36.27+0.1"° 31.5240.1* 1.73+0.1°

Data are presented as the means + SD of three replicates.Different superscripts show significant differences in

each column at p<0.05.C16:0; Palmitic acid, C18:0; Stearic acid, C18:1; Oleic acid, C18:2; Linoleic acid, C18:3;

Linolenic acid
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Table 2 The iodine value, saponification value (SV) and refract index of frying oil frying oil based

palm, soybean and sunflower oils

Physicochemical Properties Deodorizing step Bleszlcell;mg Treatment
Refract index SV Iodine value P (mbar) T (°C) blea(c:ll:ill)lig %
1.4621+0.01° 190.2+0.02° 90.68+0.03" 2.5 190 0.9 Control
1.4620+0.01° 190.340.02° 90.65+0.03" 2.0 200 0.8 1
1.4621+0.01° 190.240.02° 90.62+0.03" 2.0 220 0.8 2
1.4620+0.01° 190.1+0.02° 90.68+0.03" 3.0 200 0.8 3
1.4621+0.01° 190.4+0.02° 90.67+0.03" 3.0 220 0.8 4
1.4622+0.01° 190.240.02° 90.66+0.03" 2.0 200 1.0 5
1.4621+0.01° 190.4+0.02° 90.68+0.03" 2.0 220 1.0 6
1.4622+0.01° 190.240.02° 90.66+0.03" 3.0 200 1.0 7
1.4620+0.01° 190.1+0.02° 90.68+0.03" 3.0 220 1.0 8
1.4622+0.01° 190.240.02° 90.68+0.03" 2.0 200 1.2 9
1.4621+0.01° 190.240.02° 90.67+0.03" 2.0 220 1.2 10
1.4622+0.01° 190.340.02° 90.66+0.03" 3.0 200 1.2 11
1.4622+0.01° 190.4+0.02° 90.66+0.03" 3.0 220 1.2 12

Data are presented as the means + SD of three replicates.Different superscripts show significant differences in
each column at p<0.05.
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Table 3 The peroxide value of frying oil frying oil based palm, soybean and sunflower oils determined
within 18 days at 60 °C

Peroxide value (meq/Kg)- Day Treatment
18 15 12 9 6 3 0

0.41+0.02ab  0.40+0.02ab  0.39+0.01b  0.31+0.0le  0.25+0.01f 0.12+0.01ij 0.1+0.01j Control
0.38+0.02b  0.35+0.02cd  0.31+0.0l1e  0.25+0.01f 0.18+0.02g 0.10+0.02j 0.0k 1
0.45+0.02a  0.45+0.02a  0.43£0.03ab 0.35+0.02cd 0.28+0.0le 0.15+0.01h 0.0k 2
0.38+0.02b  0.35+0.02cd  0.31+£0.0l1e  0.25+0.01f 0.18+0.02g 0.10+0.02j 0.0k 3
0.45+0.02a  0.45+0.02a  0.43£0.03ab 0.35+0.02cd 0.28+0.0le 0.15+0.01h 0.0k 4
0.38+0.02b  0.35+0.02cd  0.31+0.0l1e  0.25+0.01f 0.18+0.02g 0.10+0.02j 0.0k 5
0.45+0.02a  0.45+0.02a  0.43£0.03ab 0.35+0.02cd 0.28+0.0le 0.15+0.01h 0.0k 6
0.38+0.02b  0.35+0.02cd  0.31+0.0l1e  0.25+0.01f 0.18+0.02g 0.10+0.02j 0.0k 7
0.37+£0.03bc  0.34+0.01d  0.29+0.02¢e  0.25+0.01f 0.18+0.02g 0.10+0.02j 0.0k 8
0.38+0.02b  0.35+0.02cd  0.31+0.0l1e  0.25+0.01f 0.18+0.02g 0.10+0.02j 0.0k 9
0.45+0.02a  0.45+0.02a  0.43£0.03ab 0.35+0.02cd 0.28+0.0le 0.15+0.01h 0.0k 10
0.45+0.02a  0.45+0.02a  0.43£0.03ab 0.35+0.02cd 0.28+0.0le 0.15+0.01h 0.0k 11
0.45+0.02a  0.45+0.02a  0.43£0.03ab 0.35+0.02cd 0.28+0.0le 0.15+0.01h 0.0k 12

Data are presented as the means = SD of three replicates.Different superscripts show significant differences
among all data at p<0.05.The percentage of bleaching clay (w/w), temperature (°C) and pressure (mbar) are
respectively in the control sample (0.9, 190, 2.5), treatment 1 (0.8,200.2.0), treatment 2 (0.8,220.2.0), treatment 3
(0.8,200.3.0), treatment 4 (0.8,220,3.0), treatment 5 (1.0,200.2.0), treatment 6 (1.0,220.2.0), treatment 7
(1.0,200,3.0), treatment 8 (1.0,220.3.0), treatment 9 (1.2, 200, 2.0), treatment 10 (1.2, 220, 2.0), treatment 11
(1.2, 200, 3.0), treatment 12 (1.2, 220, 3.0).
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Table 4 The acid value of frying oil frying oil based palm, soybean and sunflower oils determined
within 18 days at 60 °C

Acid value (%)- Day Treatment
18 15 12 9 6 3 0

0.16£0.01b 0.16+£0.01b  0.16+0.01b  0.16+£0.01b  0.16+0.01b 0.15+0.01b  0.15+0.01b Control
0.13£0.01¢  0.13+0.01c¢  0.13+£0.01c  0.13+£0.01c  0.13£0.01c  0.13£0.01c  0.13+0.01c 1
0.10+0.01d 0.10+0.01d 0.10+£0.01d 0.10+0.01d 0.10+0.01d 0.10+0.01d  0.10+0.01d 2
0.18+0.01a 0.18+0.01a 0.18+0.0la 0.18+0.0la 0.18+0.0la 0.18+0.0la  0.18+0.0la 3
0.11+0.01d 0.11+£0.01d 0.11+0.01d 0.11+£0.01d 0.11+0.01d 0.11+0.01d 0.11++0.01d 4
0.13£0.01¢  0.13+0.01c  0.13+£0.01c  0.13+£0.01c  0.13£0.01c  0.13£0.01c  0.13+0.01c 5
0.10+0.01d 0.10+£0.01d 0.10+£0.01d 0.10+£0.01d 0.10+0.01d 0.10+0.01d  0.10+0.01d 6
0.18+0.01a 0.18+0.01a 0.18+0.0la 0.18+0.0la 0.18+0.0la 0.18+0.0la  0.18+0.0la 7
0.16£0.01b 0.16+£0.01b  0.16+0.01b  0.16+0.01b  0.16+0.01b 0.16+£0.01b  0.16+0.01b 8
0.13£0.01¢  0.13£0.01c  0.13+£0.01c  0.13+£0.01¢  0.13£0.01c  0.13£0.01c  0.13+0.01c 9
0.10+0.01d 0.10+£0.01d 0.10+£0.01d 0.10+£0.01d 0.10+0.01d 0.10+0.01d  0.10+0.01d 10
0.10+0.01d 0.10+£0.01d 0.10+£0.01d 0.10+£0.01d 0.10+0.01d 0.10+0.01d  0.10+0.01d 11
0.11+0.01d 0.11+£0.01d 0.11+0.01d 0.11+£0.01d 0.11+0.01d 0.11+0.01d  0.11+0.01d 12

Data are presented as the means = SD of three replicates.Different superscripts show significant differences
among all data at p<0.05.The percentage of bleaching clay (w/w), temperature (°C) and pressure (mbar) are
respectively in the control sample (0.9, 190, 2.5), treatment 1 (0.8,200.2.0), treatment 2 (0.8,220.2.0), treatment 3
(0.8,200.3.0), treatment 4 (0.8,220,3.0), treatment 5 (1.0,200.2.0), treatment 6 (1.0,220.2.0), treatment 7
(1.0,200,3.0), treatment 8 (1.0,220.3.0), treatment 9 (1.2, 200, 2.0), treatment 10 (1.2, 220, 2.0), treatment 11
(1.2, 200, 3.0), treatment 12 (1.2, 220, 3.0).
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Table 5 Oxidative stability index (OSI) at 110 °C and Anisidine value of frying oil frying oil based
palm, soybean and sunflower oils

Oxidative stability experiment Deodorizing step Bleaching step Treatment
Anisidine value OSI (110 °C) P (mbar) T (°C) Clay bleaching %
7.200.02° 21.50+0.03* 2.5 190 0.9 Control
7.10+0.01¢ 20.60+0.01° 2.0 200 0.8 1
6.01+0.02" 19.73+0.03" 2.0 220 0.8 2
7.49+0.02° 20.95+0.01° 3.0 200 0.8 3
7.2040.02° 19.97+0.018 3.0 220 0.8 4
6.60+0.01° 21.30+0.03° 2.0 200 1.0 5
4.76+0.02¢ 19.71+0.02" 2.0 220 1.0 6
6.83+0.01¢ 20.89+0.02¢ 3.0 200 1.0 7
5.58+0.02 21.53+0.03° 3.0 220 1.0 8
6.23+0.02¢ 21.3240.03° 2.0 200 1.2 9
5.06+0.02! 19.68+0.03' 2.0 220 1.2 10
6.40+0.01" 20.89+0.02¢ 3.0 200 1.2 11
5.4+0.02' 20.84+0.02° 3.0 200 1.2 12

Data are presented as the means + SD of three replicates.Different superscripts show significant differences in
each column at p<0.05.
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Present research studies the effects of bleaching and deodorizing parameters on physicochemical
properties consisting of fatty acid compositions (FAC), iodine value (IV), saponification value (SV),
refract index (RI) and also oxidative stability evaluation containing peroxide value (PV), acid value
(AV), oxidative stability index (Rancimat test) and Anisidine value. The percentage of bleaching clay
0.8, 1.0 and 1.2 (w/w), the temperature of 200 and 220 (°C) and the pressure of 2 and 3 (mbar) were
used to refine frying oil. The results indicated the bleaching and deodorizing process had no
significant effect on the FAC, IV, SV and the RI of frying oils. Investigation on oxidative stability
distinguished the increase of bleaching clay led to more degradation of fatty acid peroxides; thus
decreasing PV. In spite of obtained result for PV, the Anisidine value increased at the end of bleaching
step. The secondary oxidation products were removed more at higher temperature. Rancimat test
presented a decrease in the samples exposed by high temperature and pressure due to more remove of
phenolic compound.

Keywords: Frying oil, Bleaching condition, Deodorizing condition, Physicochemical properties,
Oxidative stability evaluation
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