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Abstract: Objective To study the antioxidant activity of ferulic acid and the molecular reaction mechanism. Methods The DPPH
radical scavenging test was used to evaluate the radical scavenging ability of ferulic acid, with L-ascorbic acid as a positive control.
The mechanism of ferulic acid's scavenging of active free radicals was investigated using quantum chemical DFT theoretical methods.
Results Ferulic acid demonstrated strong scavenging ability against DPPH radicals, with an ECso value of 7.75 pg/mL, and the L-
ascorbic acid was 3.53 pg/mL. The antioxidant activity decreased significantly when the phenolic hydroxyl group at position 4 of
ferulic acid was replaced with a methoxy group. Quantum chemical density functional theory calculations showed that the transfer of
a hydrogen atom from the phenolic hydroxyl group of ferulic acid to the free radical is a reasonable mechanism both thermodynamically
and kinetically. Conclusion Ferulic acid exhibits antioxidant activity comparable to that of L-ascorbic acid, with the key active site
being the phenolic hydroxyl group in its structure. The transfer of hydrogen atoms is the main mechanism for the antioxidant activity
of ferulic acid.
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Fig. 1 DPPH radical scavenging rates of L-ascorbic acid (A), ferulic acid (B), and 3, 4-dimethoxycinnamic acid (C)
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Fig. 3 Reaction pathway of ferulic acid and DPPH
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Fig. 4 Configurations of ferulic acid and DPPH at different reaction stages
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