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Abstract: Xanthine oxidase (XOD) is a key enzyme in uric acid production, and its increased activity is closely associated with
hyperuricemia and gout. Mangiferin has been shown to inhibit XOD, but the molecular mechanisms underlying this inhibition remain poorly
understood. To elucidate the inhibitory effect of mangiferin on XOD and its underlying molecular mechanisms, this study employed enzyme
activity assays, inhibition Kinetics, fluorescence spectroscopy, thermodynamic analysis, circular dichroism (CD), and molecular docking
simulations to investigate the interaction between mangiferin and XOD. Results indicated that mangiferin inhibits XOD via a reversible
mixed-type inhibition mechanism in a dose-dependent manner, achieving a maximum inhibition rate of 80.05%, which was comparable to that
of allopurinol (81.58%). Fluorescence and thermodynamic analyses revealed the formation of a stable complex between mangiferin and XOD,
with the binding process being an endothermic spontaneous reaction driven primarily by hydrophobic interactions. Synchronous fluorescence
and CD results demonstrated that mangiferin alters the microenvironment around tryptophan residues and modifies the secondary structure of
XOD, thereby affecting its catalytic activity. Molecular docking further revealed that mangiferin interacted with multiple key amino acid
residues through hydrogen bonding and hydrophobic interactions. This study provides a theoretical foundation for the development and
application of mangiferin in functional foods targeting hyperuricemia and gout, as well as insights for designing safer and more effective XOD
inhibitors.
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Fig.7 The influence of mangiferin at different temperatures on the fluorescence spectrum of XOD
72 (a) 298K; (b) 304K; (c) 310K; (d) =RFraf XOD 3 s R 49 Stern-Volmer .



MK EEBHE Modern Food Science and Technology 2027, Vol.43, No.6
* 1 TEIRE TERE-X0D FRIFAIEREH

Table 1 Fluorescence quenching parameters of the mangiferin-XOD system at different temperatures
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298 y=0.066 7x+0.995 5 0.066 7 0.066 7 0.996 2 637 0.9918
304 y=0.066 2x+0.987 8 0.066 2 0.066 2 0.9954 819 1.047 3
310 y=0.065 5x+0.953 2 0.065 5 0.065 5 0.9995 3632 1.258 3
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Fig.8 Stern-Volmer double logarithmic plots of the fluorescence quenching of XOD by mangiferin at different temperatures
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Fig.11 Molecular docking of mangiferin and XOD
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