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Abstract; To investigate the inhibitory effect of mangiferin on pancreatic lipase and elucidate its un-
derlying molecular mechanism, enzyme activity assays, fluorescence spectroscopy (including synchro-
nous and three-dimensional fluorescence ) , attenuated total reflectance Fourier transform infrared spec-
troscopy ,and molecular docking were employed to characterize their interactions. The results showed

that mangiferin inhibited pancreatic lipase in a concentration-dependent manner, with an ICy, of 14. 555
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pg/mL ( =34.5 pmol+ L") Fluorescence quenching analysis revealed that mangiferin markedly re-
duced the intrinsic fluorescence intensity of pancreatic lipase ,accompanied by a slight blue shift in the
maximum emission wavelength. Stern-Volmer analysis and thermodynamic parameters (AH <0,AS <0,
AG < 0) indicated that the interaction was a spontaneous, enthalpy-driven static-dynamic mixed
quenching process , primarily mediated by hydrogen bonding and van der Waals forces. Synchronous and
three-dimensional fluorescence spectra further suggested that mangiferin preferentially affected the mi-
croenvironment of tryptophan (Trp) residues, leading to conformational changes in the enzyme. ATR-
FTIR spectra showed a decrease in the absorption intensity of the amide I band,indicating that man-
giferin slightly altered the microenvironment surrounding the secondary structure of pancreatic lipase.
Molecular docking demonstrated that mangiferin could bind near the hydrophobic cavity of pancreatic
lipase and form hydrogen bonds with key residues such as GLU22,CYS181,and GLN183,which may
hinder substrate access to the active site. Overall , mangiferin inhibits pancreatic lipase activity by bind-
ing to the enzyme and inducing conformational changes, providing theoretical support for its potential
application as a natural anti-obesity agent.
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Fig.1 The inhibitory effect of mangiferin on pancreatic lipase
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®1 EREBHRIRBEAHEED LR Stern-Volmer FRERFEREH

Tab.1 Stern-Volmer equations and quenching constants for the fluorescence quenching of pancreatic lipase by mangiferin
EE/K Stern-Volmer J5 72 R K./(Lemol™") K,/(L-mol~ Ls™h)
298 y=0.099 9x +1 0.967 5 9.99 x 10* 9.99 x10"
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Tab.2 Binding constant (K,) and number of binding sites (n) for the interaction between mangiferin and pancreatic lipase

i /K I )75 R’ K,/(L-mol ") n
298 y=1.137x+5.637 5 0.987 0 4.34 x10° 1.137
310 y=1.066x +5.337 5 0.978 0 2.18 x10° 1. 066
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Tab.3 Thermodynamic parameters for the interaction

between mangiferin and pancreatic lipase

AH/ AS/ AG/
/K
(kJ-mol™") (kJ-mol “K™") (kJ+mol™")
298 —44. 08 -0.04 -32.16
310 —-44.08 -0.04 -31.68
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Fig. 6 Three-dimensional fluorescence contour map

of pancreatic lipase solution
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Fig.7 Three-dimensional fluorescence map

of mangiferin-pancreatic lipase solution
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