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Effects of polyphenol extracts from black soybean seed coat on the activity
of a-amylase and a-glucosidase in vitro

HAO Fei-Long, LIANG Xiao, FAN Ying, ZHANG Xuan, WANG Xiao-Wen"

(College of Food Science and Engineering, Shanxi Agricultural University, Taigu 030801, China)

ABSTRACT: Objective To investigate the effects of different concentrations of black bean polyphenol extracts on
the activity of a-amylase and a-glucosidase, and to prove the inhibition kinetics of the enzyme, with 4 kinds of
regular consumption of cereals (including wheat flour, rice flour, millet flour and corn flour) and pNPG as substrates.
Methods Black bean peel was extracted by macroporous resin. The total polyphenol content was determined using
Folin-Ciocalteu assay. The inhibition rate was measured by spectrophotometry. Analysis of variance and significant
differences were performed with multiple comparisons. Results There was a dose effect relationship between total
polyphenol content and enzyme inhibitory effect. The differences between the different grain substrates were
remarkable when the concentrations of inhibitor were 0.25, 0.5, 1, and 2 mg/mL, while there was no obvious
difference when the concentrations were 4 and 6 mg/mL. The purity of polyphenol was significantly increased from
39.5% to 78.3% by using macroporous resin after purification, and its enzyme inhibitory effect was enhanced
significantly than before purification. The kinetic analysis showed that the inhibition of black soybean seed coat

polyphenol extracts on a-amylase was competitive inhibition, and the inhibition on a-glucosidase was noncompetitive
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inhibition. Conclusion Polyphenol extracts from black bean coat shows strong inhibitory effects on a-amylase and

o-glucosidase in vitro.
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Table 1 Reaction system of inhibition activity against a-amylase
T a-VER i (mL) 1) (mL) WD W (mL) DNS(mL)
I 0.5 0.5 1
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23 F4 0.5 FIRTRZRRIK 0.5 1
eI SpayEE| SFIRFZE K EIRTRZRIRK 0.5 1
R2 AERETIHEHEIEIERREER
Table 2 Reaction system of inhibition activity against a-glucosidase
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Table 3 Effect of different grain types on the inhibition rate (%) of a-amylase (xt s, n=3)
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P R Z Ty B ¥R B (mg/mL) ICy

(2/100 mL) 025 05 1 5 4 6 (mg/mL)
INFE Ry 35.40+1.20° 43.20+2.06° 52.60+1.24° 65.30+1.32° 72.00+0.97* 90.10+2.13* 0.78
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Fig. 1 Effects of black bean peel polyphenols extract on pig
pancreatic a-amylasebefore and after purification (n=3)
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Fig. 2 Effects of black bean peel polyphenols extract on
a-glucosidase (n=3)
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Fig.3 Lineweaver-Burk plots for inhibition reaction of black bean
peel polyphenols extract to pig pancreatic a-amylase
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Fig.4 Lineweaver-Burk plots for inhibition reaction of black bean
peel polyphenols extract to a-glucosidase
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