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Mutagenicity of Thermally Oxidized Soybean Oil
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Abstract

The mutagenicity of the thermally oxidized soybean oils was investigated. Each oil sample was taken after
0, 8, 16, 24, 32, 40, and 48 hours of heating at a temperature of 180+3°C, and was used to study the
changes of peroxide value(POV), acid value(AV), iodine value(IV), conjugated dienoic acid content(CDA
content, %), and fatty acid composition. Another set of samples was fractionated into non-oxidized and
oxidized fractions by column chromatography using silica gel. The mutagenicity of the samples taken from
the thermally oxidized oils as well as the non-oxidized and oxidized fractions was investigated with the Ames
test. Bacterial tester strains used in the present study were the histidine auxotrophic strains of S. ryphimurium
TA100, TA1535 and TA 102 for the detection of base pair, and TA98 and TA1537 for frame shift mutations.
Each set of samples was dissolved in tetrahydrofuran and tested at doses ranging from 0.05 to 5 mg/plate.
The oxidized fractions increased significantly the number of His* revertant colonies of TA100, TA1537 and
TA102, thereby showed mutagenic activity on these strains. However none of the oil samples taken within

the 48 hours oxidation period showed any mutagenic activity with and without metabolic activation.
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Table 1. Physico-chemical changes of soybean oil thermally oxidized at 180£3°C for 48 hours

Heating time (h) POV? V¥ CDA content”
0 1.0£0.0 0.031+0.01 1340%1.2 0.341£0.00
8 17.3£3.7 0.07 £0.00 132.1x3.5 0.79 £0.00
16 13.1£27 0.14 £0.00 1312209 1.14£0.00
24 13.3+0.7 0.19%0.00 1294 16.5 1.70£0.01
32 12.5%3.5 0.321:0.08 1265+ 1.4 1.6910.00
40 110+13 0.37£0.03 124.7+0.3 1.77+0.00
48 104+0.0 0.44+£0.01 123.6:0.8 1.98 +0.04

DPOV: Peroxide value(meq./kg.oil), PAV: Acid value, YIV: Iodine value, “CDA content: Conjugated dienoic acid content(%).
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Table 2. Changes of fatty acid composition of soybean oil thermally oxidized at 18013°C for 48 hours

Heating time(h) Fatty acids
Cl6:0 CISIO C]S:] CISZZ C18:3 C|3:2/Cl6:0
0 10.83 438 22.58 55.51 6.70 5.13
8 11.07 4.49 22.96 55.16 6.32 498
16 1137 4.59 03 54.74 5.96 481
2% 1157 468 23.67 54.43 5.65 470
kY 11.86 478 24.06 54.02 528 455
40 11.97 483 24.22 53.86 5.11 450
48 12.17 491 24.54 53.56 482 4.40

Table 3. Changes of percent weight of non-oxidized and oxidized compounds of soybean oils thermally oxidized at
18013°C for 48 hours (% by weight)

Heating time(h)

. 0 8 16 24 32 40 48
Fractions
Non-oxidized 99.04 96.65 91.70 88.46 84.97 82.65 79.14
Oxidized 0.96 3.35 8.30 11.54 15.03 17.35 20.86
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