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Abstract: In present study, the inhibitory effect and molecular mechanism of tea polyphenols on a-amylase were
investigated. With the determination of inhibition kinetics, the inhibition of tea polyphenols on a-amylase was estimated.
Then, by using the fluorescence chromatography and circular dichroism, the changes of spatial structure and stability of a-
amylase were observed. Furthermore, the molecular docking was used to explore the molecular interactions between tea
polyphenols and a-amylase. The results showed that tea polyphenols exhibited the inhibitory effect on a-amylase with a half
maximal inhibitory concentration of 1.35 mg/mL in a non-competitive manner. There was a fluorescence quenching effect

of tea polyphenols on oa-amylase with the red-shift of maximum emission wavelength (A_. ) in the fluorescence

max
chromatography. Moreover, the secondary structure of a-amylase was found to change from the stratified structure to
helical structure, which indicated the decreasing stability of a-amylase. By forming the hydrogen bond and hydrophobic
interaction, tea polyphenols could bind to a-amylase as the stable complex which contributed to the decrease of enzyme

activity. The results suggested that tea polyphenols had the potential value as a-amylase inhibitors.
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Fig.3 Effect of tea polyphenols on the fluorescence
characteristics of a-amylase
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characteristics of a-amylase
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Fig.5 Fluorescence quenching effect of EGCG on a-amylase
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Table 1 Binding constant and site of EGCG with a-amylase
under different temperatures
BRF T(C) [ = 75 7 n K,(L/mol)
20 y=1.8485x+7.8938 1.8485 7.83%107
EGCG 30 y=1.5156x+6.5277 1.5156 3.37x10°
37 y=1.2340x+5.3714 1.2340 2.35x10°
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Fig.6  Effect of tea polyphenol on the a-amylase’s circular
dichroism spectroscopy
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Table 2  Effect of tea polyphenol on the a-amylase’s
secondary structure

PR o IBE(%)  pITE(%)  BEA(%)  TCHAEH (%)
0 31.0 18.5 20.7 28.9
HKZW0.5 g/L 80.2 0.2 52 14.5
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Fig.7 Molecular docking for the interaction between
o-amylase and EGCG
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Table 3 Methods of molecular force between
a-amylase and EGCG

S it i)
A:HIS305:HD1 - EGCG:01 £k
EGCG:H43 - A:GLU233:0E2 ki
EGCG:H44 - A:ASP197:0D1 £k
EGCG:H44 - A:GLU233:0E1 £k
EGCG:H45 - A:HIS299:NE2 £k
EGCG:H48 - A:GLY306:0 ki
A:TRP59 - EGCG B KAH EAEH
A:TRP59 - EGCG Bk AR E AR
EGCG - A:ALA307 Bk AR E AR
A:ASP300:0D1 - EGCG AR
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