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Food irradiation is a form of food processing that extends shelf life and reduces spoilage of food. Here we
examined the effects of y radiation on the fatty acid compositions, lipid peroxidation levels, and antioxidant
activities of soybean and soybean oil, which contain large amounts of unsaturated fatty acids. Under aerobic
conditions, irradiation at 10 to 80 kGy did not drastically change the fatty acid composition of soybean. Irradiation
at 10 kGy did not drastically affect the fatty acid composition of soybean oil under either aerobic or anaerobic
conditions. Moreover, 40-kGy irradiation produced significant amounts of trans fatty acids under aerobic
conditions but not under anaerobic conditions. Irradiation of soybean oil induced lipid peroxidation and reduced
radical scavenging activities under aerobic conditions but did not affect them under anaerobic conditions. These
results indicate that fatty acid composition of soybean is not drastically affected by radiation at 10 kGy and that
anaerobic conditions reduce the degradation of soybean oil that occurs at higher dosages of y radiation.

In order to characterize the biological potential of y-irradiated soybean oil, we examined cytotoxicity effects of
y-irradiated soybean oil and cis/trans- unsaturated fatty acids on HL-60 cells. Treatment of HL-60 cells with
soybean oil y-irradiated at 80 kGy from **Co source and y-irradiated at 40 and 80 kGy from "*’Cs source under
aerobic conditions significantly reduced viability of the HL-60 cells. Therefore, regardless of the radiation source,
irradiation at 10 kGy does not cause cytotoxicity of irradiated soybean oil in HL-60 cells.

In conclusion, regardless of the radiation source, irradiation at 10 kGy does not drastically change the fatty acid
composition, considerably produce trans fatty acids, or increase cytotoxicity in unsaturated fatty acid-rich foods

including soybean.
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