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Anti-Aging Potential of the Two Major Flavonoids Occurring in Asian Water Lily Using /n Vitro and In
Silico Molecular Modeling Assessments

Our previous study examined the major flavonoids and antioxidant potential of Asian water lily
(Nymphaea lotus L.) stamens and perianth extracts. Quercetin-3-O-rhamnoside (Que-3-Rha) and
kaempferol-3-O-galactoside (Kae-3-Gal) were identified as the key flavonoids. Despite the known skin anti-
aging effects of many flavonoids, Que-3-Rha and Kae-3-Gal had not been evaluated for inhibiting skin-aging
enzymes. This study aimed to assess their enzyme inhibitory activity and investigate their interactions with
collagenase, elastase and tyrosinase. In vitro assays showed that both flavonoids had moderate to good
inhibitory activity. Computational predictions suggested favorable skin permeability and no severe toxicity.
Molecular dynamic simulations revealed stable complexes over 200 ns, with structural analyses and binding
free energy calculations supporting their inhibitory potential. This study highlights the anti-aging potential
of these flavonoids, paving the way for further development of cosmeceutical and phytopharmaceutical

applications.
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