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Abstract: Polyphenols in mulberry leaves can reduce the digestion and absorption of fat to achieve weight loss, but the mechanism of
their interaction with lipase remains to be clarified. In this study, the inhibitory effect of 12 polyphenols in mulberry leaves on lipase was
investigated through lipase activity experiment in vitro. Hyperoside and rutin with the same parent structure were found to have better inhibitory
activity on lipase. The inhibition mechanism of hyperoside and rutin on lipase was studied by fluorescence spectrum analysis, FTIR analysis and
molecular docking simulation. The fluorescence spectrum analysis showed that the quenching mode of hyperoside and rutin with lipase was
static quenching, and the binding constant of lipase with hyperoside 365.79x10", 136.27x10™ L/(moL s) was greater than that with rutin
4.50%10", 2.08x10" L/(moL s) at 25 ‘C and 30 ‘C. FTIR analysis showed that hyperoside and rutin combined with lipase changed the
secondary structure of lipase. Molecular docking analysis showed that hyperoside and rutin bind to lipase through hydrogen bonding and
hydrophobic action, thus inhibiting enzyme activity, and the AG of lipase with hyperoside (-29.21 kcal/mol) is smaller than that of lipase with
rutin (-20.89 kcal/mol). This study revealed the inhibition mechanism of phenolic compounds in mulberry leaves on lipase, and laid a theoretical
foundation for the research and development of functional food for weight loss of mulberry leaves.
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Table 2 Structures and 1Cs, values of 12 phenolic compounds (ug/mL)
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2 I FT BB R 4 -OH 0.41
3 I - W A 0.86
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5 111 ohdE R -OH 1.45
6 v TABR -OCHj, -OH -OCH, 2.15
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7 I MR E -OH -OH 2.70
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Fig.2 Effect of hyperoside and rutin on the fluorescence spectra of lipase at 37 °C
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Table 3 Quenching constants and binding constants of hyperoside, rutin and lipase at 25, 30 and 37 C
BEMAY  TIC  Ke/(<0°Umol) Kg/(><0™" L/(moL s))  Ka/(<10°L/mol)  n

25 365.7940.05 365.7940.05 74.0440.15 1.36

B Y M 30 136.2740.04 136.2740.04 45.9240.30 121
37 3.1440.01 3.1440.01 1.2940.35 1.25

25 4.5040.01 4.5040.01 35.0240.22 1.83

FT 30 2.0840.01 2.0840.01 14.1340.43 1.84
37 1.1640.01 1.1640.01 4.8640.80 1.90
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Fig.3 Fourier transform infrared spectra of Lipase and Polyphenol compound complex
7 4 BRAPEEFIERZML S49-FERAEE S SMIMELRE | HEBOR_AEIENEE

Table 4 The relative content of secondary structure of protein in amide | band of Lipase and Polyphenol compound compound complex

R ¥k PR AR RANEY  SRTAT
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Fig.4 Spatial structure of the optimal binding site of phenolic compounds and lipase
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Table 5 Molecular docking interaction data between phenolic compounds and lipases
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7 T -RR B -20.89+.06
GLY-76, ASP-79, ARG-256, LEU-264, TRP-252,
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