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Inhibitory Effect of Resveratrol on Thermally Induced 7rans Fatty Acids in Peanut Oil
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Abstract: The inhibition of resveratrol on the formation of thermally induced frans fatty acids in peanut oil and its structure-
activity relationship were studied by gas chromatography (GC), liquid chromatography (LC), and theoretical calculation. The
results showed that the content of resveratrol decreased with an increase in temperature, and too high temperatures caused
a cut-off effect. Resveratrol significantly inhibited the formation of #rans fatty acids in peanut oil, and the inhibition rate of
total trans fatty acids decreased with increasing temperature. The highest inhibition rate of cis-trans isomerization of fatty
acids was 30.30%. The inhibitory effect could be attributed to the energy barrier formed by reducing the rate of isomerization
reaction and increasing the amount of trans fatty acids. Its quantitative parameters (intrinsic thermodynamic energy and total
entropy) determined the anti-isomerization effect. Moreover, the structure-activity relationship for the anti-isomerization
effect was established, which will lay a theoretical foundation for the precise regulation of trans fatty acids.
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Fig.1  Change in resveratrol content in peanut oil at a function of

heating temperature and duration
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Table 1 Fitting equations and correlation coefficients of resveratrol

content in peanut oil at different heating temperatures
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Table2  Inhibition rates of resveratrol on production of different trans
fatty acids at different temperatures
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Table 4  Effect of resveratrol on kinetic parameters for production of
thermally induced frans fatty acids in peanut oil
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Table 5 Kinetic models for isomer formation
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Fig.2  Vibrational IR spectra of cis-resveratrol and frans-resveratrol
(scaling factor 0.967)
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Fig.3  Optimal structures of cis-resveratrol and trans-resveratrol
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Table 6  orrelation coefficients (Rz) between thermodynamic
parameters and anti-isomerization rates of resveratrol
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