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Inhibition effect of buckwheat bee pollen polyphenols on a-amylase

HU Tong-xia,ZHANG Nan,ZHU Xin-li,ZENG Bin, WU Fan,LI Hong-liang "

College of Life Sciences,China Jiliang University ,Hangzhou 310018, China

Abstract : Bee pollen polyphenols are a class of natural substances that can effectively lower blood sugar. a-Amylase is a key
enzyme for blood glucose control in higher organisms, and inhibiting its activity can help control postprandial blood glucose. In
this study, buckwheat bee pollen polyphenol (BBPP) was used as the sample to investigate the inhibition effect of BBPP on
the activity of a-amylase by UV-vis and fluorescence spectrometry. The results showed that BBPP had a strong inhibitory
effect on a-amylase,with a half maximal inhibitory concentration (ICs) of 2.00 + 0.06 mg/mL,and a reversible mixed in-
hibition type. Moreover,all the treatments including high temperature, strong alkali, light and high concentration of oxidants
and reducing agents could decrease the inhibition effect of BBPP on a-amylase. At the temperature of 273-298 K and 298-310
K, the binding process was dynamic quenching and static quenching, respectively. As the concentration of BBPP increased , the
maximum emission wavelength of a-amylase fluorescence had a blue shift, indicating that the conformation of a-amylase al-
tered and the hydrophobicity increased. In conclusion, BBPP has a strong inhibitory effect on a-amylase , which has important
theoretical reference value for clinical development and utilization of buckwheat bee pollen polyphenol.
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Table 1  Inhibition kinetics parameters of BBPP on activity of a-amylase.
BRPP Zh }1% 280 Kinetic parameter AL 4] 2 75
IC5o (mg/mL) Inhibition S
(mg/mL) K, Vs K, Kis mechani  Dtion type
0 7.795 0.237
I 8.285 0.235 9.618 103.329 2.00 + 0.06 [ R
2 8.941 0.234
3 9.685 0.23
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Table 2 Fluorescence parameters of buckwheat bee pollen polyphenol interacted with a-amylase

L Temperature (K) K, (g/mL) K,,( wg/mL) K,(mg/mL) n
273 0.109 10 1.091 x 107 0.263 7 0.552 6
298 0.050 41 5.041 x 10° 0.055 8 1.021 0
310 0.107 60 1.076 x 107 0.218 6 0.661 5
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Fig. 7 Stern-Volmer diagram ( A)and double reciprocal diagram (B) of BBPP quenching a-amylase at different temperatures
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