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Inhibitory effect of polyphenols from blueberry leaves on the activity
of a-amylase and a-glucosidase in vitro
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Abstract: In this study,the polyphenols in blueberry leaves were extracted by ultrasonic method, and the total phenolic con-
tents in the extracts before and after purification were determined. By using the liquid chromatography-mass spectrometry
(LC-MS) , the phenolic composition was first identified. Then, the stabilities of polyphenols during treatments at different tem-
peratures and pH values were investigated. The in vitro hypoglycemic activity of the purified polyphenols was evaluated based
on their inhibitory effects on a-amylase and a-glucosidase,where the acarbose was used as the positive control. As to deter-
mine the type of inhibitory effects of blueberry leaf polyphenols against the hypoglycemic-related enzymes,the enzymatic ki-
netics and Lineweaver-Burk double reciprocal method were used. The results showed that the total phenol content increased by
41.19% ,and the a-amylase and a-glucosidase inhibitory activities of polyphenols increased by 138.70% and 12.42% ,re-
spectively ,compared with those before purification. The blueberry leaf polyphenols were proved to be stable at low temperature
(30-50 C) and acidic environment ( pH 2.0-8.0 and 3.0-5.0) , possessing the high o-amylase and q-glucosidase inhibitory
activities (ICs, of 10.926 and 7.276 pg/mL,respectively) in a mixed-reversible manner. These above results indicated that
the purified polyphenol extracts obtained from blueberry leaves had great in vitro hypoglycemic activities and provides the the-
oretical basis for the research and development of blueberry resources.
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Determination of q-amylase inhibitory activity
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Table 2 Determination of a-glucosidase inhibitory activity
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Table 3 Analysis on phenolic composition of extracts from blueberry leaves
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No. Compound Neutral quality( Da) m/z Retention time(min) Response value
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6 Bk R 5-Caffeoylquinic acid 354.095 08 355.100 6 2.49 85 409
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11 JF46 7 % BT Procyanidin dimer B7 578.142 43 579.1515 3.08 122 337
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Table 4 Comparison of inhibitory activities (ICy,) of blueberry leaf polyphenols and acarbose on a-amylase and a-glucoside

a-TEN B a-Amylase - % BT F a-Glucosidase
s L N
B Iy c Sl B c
Sample . - 50 . ) . 50
Llnear regression ] Llnear regression [
equation (pg/mlL) equation (pg/ml.)
A A Y = 5.633X - 11.089 Y = 6.529X - 0.555
Blueberry leaf polyphenols R*=0.9809 10.926 R*=0.9723 7.276
i< I Y = 5.444X + 6.865 Y = 6.225X + 10.770
7.766 6.200
Acarbose R*=10.9845 R*=0.982 1
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JESCHR A : Ferroptosis is essential for diabetic cardiomyopathy and is

prevented by sulforaphane via AMPK/Nif2 pathways





