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Research Progress on the Antioxidant Mechanism of Flavonoids and Their
Applications in Cosmetics: A Review of Recent Advances

MA Wei *, WU Zhiyi * MA Tingjun, WANG Haoran "
(College of Food Science and Engineering, Beijing University of Agriculture, Beijing 102206, China)

Abstract: Flavonoids, widely found in plants as polyphenolic natural products, demonstrate significant
antioxidant activity, showcasing broad application prospects in the field of cosmetics. This article systematically
reviews their antioxidant mechanisms, including direct free radical scavenging, inhibition of oxidative enzyme
activity, and activation of intracellular antioxidant pathways such as Nrf2/ARE. The close relationship between

antioxidant activity and molecular structural features (e.g., the position of phenolic hydroxyl groups and
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conjugated systems) is emphasized. In cosmetic formulations, flavonoid components enhance photoprotection,

delay skin photoaging, and exhibit anti-inflammatory and soothing effects. Furthermore, this review discusses

their safety and various application strategies, such as nanocarrier technology, providing a theoretical reference

for developing flavonoid-based cosmetics with high bioavailability.
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