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Study on the mechanism of inhibition of a-amylase by hyperoside
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ABSTRACT: Objective To investigate the inhibitory effect of hyperoside on a-amylase and its mechanism of
exerting hypoglycemic activity. Methods The inhibitory effect and type of hyperoside on a-amylase were evaluated
via enzymatic kinetics. Fluorescence spectroscopy was used to observe the effect of hyperoside on a-amylase activity
and its underlying mechanism. Molecular docking technology was employed to elucidate the molecular interactions
between hyperoside and a-amylase from a microscopic perspective. Results Hyperoside exhibited a significant

inhibitory effect on a-amylase, with a median inhibitory concentration (ICsq) of 1.081 mg/mL. The inhibition type
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was identified as reversible mixed competitive and non-competitive inhibition. Hyperoside induced a fluorescence

quenching effect on a-amylase, and the quenching mode was determined to be static quenching. With the increase in

hyperoside concentration, the maximum emission wavelength of a-amylase showed a blue shift, indicating a change

in its spatial conformation. Molecular docking results revealed that hyperoside could enter the cavity of a-amylase,
competitively bind to the active site, and interact with amino acid residues (THR163A, LEU165A, TRP59A,
GLN63A, ARG195A, HIS201A, GLU233A, ASP300A and HIS305A) through hydrogen bonds and hydrophobic

interactions. The binding energy between hyperoside and a-amylase was —8.3 kcal/mol, indicating a tight binding.

Conclusion Hyperoside forms a complex with a-amylase, thereby hindering enzymatic catalysis of substrates,

further diminishing enzymatic activity, and ultimately contributing to its hypoglycemic effect.

KEY WORDS: hyperoside; fluorescence quenching; inhibition; a-amylase; molecular docking
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Table 1 Inhibitory kinetic parameters of hyperoside on a-amylase
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00351 750 5 £V B /(mg/mL)
Kun/% Vanax/(AOD/min) R 95%Cl (Ku) 95%C1 (Vinan)
4 0.2667+0.003 0.114620.005 0.9997 0.2599~0.2736 0.1134~0.1157
2 0.2624+0.011 0.1563+0.002 0.9963 0.2396~0.2875 0.1510~0.1619
1 0.2574=0.013 0.2547+0.005 0.9947 0.2309~0.2870 0.2445~0.2656

#: 95% CI A 95% {5 X[ (95% confidence interval), it ELk IEIA K RIS, B J1% 580 Koy vina fTTHERY 95% CL, HF
SRS FAD A WORG T R, IX [R) 4k R B S B0 R e T 4

b v e AL Al s AR, NI SO AT . X IR K AT REAS 1R 75
FRRAR T TG, WA SANE . R
WPIEROE R BAEBRRT, BRORBBER o eafy 8850, JOURRA N HERRATERK,
(tyrosine, Tyr). {42 (tryptophan, Trp). FKHNZEBRE K WP AWTE E E NH RO R IE, NSO IE 5%
»t, PR BT 9 5 I LA R R H Y] . KBRS, T A I G JE I G — % Y8 1E —> 2 g 2 i
WE 3 FiR, a-TEMEETE 343 nm K Ab HAT B 5, RUSA TR, N S350RE <3k 2 e e e & Bt e g i
W %5 4 22 R e B AN, oS R Tl ' 5 B 3% ¥ D 559, R FE, RIEWARE).

2.3

X5 TR A R, RN A S BT RES i a- Foope = Fypg %10 s =en X 4)
TR NIRDCC R ATEK, WE GBS, Bk P B, WASIE R JECHR IS Fope WA IERTHR L Ao

BB () B T %7343 nm—337 nm)(& 3A), £ o-1E > 280 nm A GEE: Ao A 340 nm AMEOGEE; 1 GRR, B
WS G2 R A THEAEH, MRS A4 L Tk 1 cm. WIHERNMIESE R LFE 2.

A 1000 B .
—0 pmol/L
~ 5 umol/L 1.0
800 |- — 100 pmol/L
— 150 pmol/L
—200 pmol/LL.  — 5L "
M 600 I 250 umol/L 58
= E .
f§ 400 0F
) S
200 05k
0F “10L ®
300 325 350 375 400 425 450 1.7 18 19 20 21 22 23 24
PR /mm Ig[0]
B3 G2t o-TEMEN DU VE R
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Fig.4 Synchronous fluorescence spectra of hyperoside and a-amylase
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