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Inhibitory effects of different polar extracts of
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Abstract: To explore the inhibitory effects of different polar extracts of acorns on a-amylase and a-glucosidase. 40% ethanol
and cellulase were combined for extraction, followed by extraction and separation with petroleum ether and ethyl acetate to ob-
tain crude acorn extract, petroleum ether phase, ethyl acetate phase and raffinate water phase. The in vitro hypoglycemic activ-
ity of each polar component was studied by measuring enzyme inhibition, and the possible active components of each extract
were verified by high performance liquid chromatography (HPLC) and molecular docking assay. The results showed that the
all extracts of different polarities of acorn had obvious inhibitory effects on a-amylase and a-glucosidase, and the ethyl acetate
phase had the best inhibitory effect( 1Cy, =1.590 +0.073 mg/g and 3.927 £0.019 ( x 10° mg/g) , respectively) . It was
found by the HPLC content assay that the content of 6 active ingredients in the ethyl acetate phase was the highest, and the
content of ellagic acid was 500.75 +6.93 mg/g, which was 10-50 times higher than that of other components. Molecular doc-
king results showed that only ellagic acid had good binding activity with a-amylase and a-glucosidase. The above results indi-
cate that ellagic acid may be the main active component of acorn ethyl acetate extract to inhibit a-amylase and a-glucosidase.
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Fig. 1 Effect of different polar components on the-amylase (A) and-glucosidase (B) activities
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Table 1 IC,,values of different polar components for a-amylase and a-glucosidase
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Note ; Different letters in the same column indicate a statistically significant difference (P <0.05).
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Table 3 The regression equations and linear ranges of 6 phenolic standards
% L B e i) [ml =15 A AHIFREL
Compound Retention time( min) Regression equation ?
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JE JLZ&T#Z Protocatechuic acid 16.627 y =15 329x +469.9 0.996 4

( +)-JLEEE ( +)-Catechin 25.498 y =7 084.8x +229.01 0.996 3

23t J51% Chlorogenic acid 33.037 y =14 494x +393.53 0.996 5

[ ZRFR Ferulic acid 45.051 y=76 491x +1347.9 0.996 1

BEAERR Ellagic acid 56.306 y =7 945. 1x +948.43 0.990 4
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Table 4 Results of six polyphenolic compounds in each polar component
&4t Content(mg/g)
ﬁﬁrﬁl N N A T Prs N TN e e
Sample BT JELZE R (+)-JLZER 2R)5R BT 2% AL
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Note : Different letters in the same column indicate a statistically significant difference (P <0.05).

P DL B R, A5 AR 4 4 TR Y S A X 6 F
AW, AT AR TR ZE BRI, 306 Ak &
YIAFAE T EANEA 5y o 7o, LR LR P ) 7 1
B3 B e, HOOIR TR SRR AL R 1
FEROR B, B4y Sk 10,61 £ 0. 58 12, 84 =+
2.74 #1500.75 + 6.93 mg/g, BEALTRTE S PEA
3T R e, ARG 10,79 A% A EAE 1Y
21.77 £ ZEARKAHEY 50. 58 %, LR TR AH H i
TEFR M R AE AT 3% 1 000 mAU L) I, T He A 4% i 4
Ml 87 {351/ F 300 mAU, PR L, AT 4k 8 46 2 2 2
R CERAH T Y 2 205 P 43, Btk HPLC J7 i RE %
AR G- b 000 A R 1 5
2.4 HFNEBEMUFELER

H Al b A S0 2 S5 SR AT, LR R A TR TR
YRR & e dc i, IS VERR S . L 42,37 ik
I TR CTRAR B AR R A1 3 FhAL & P VE R Xt
XG53 5 a-VE Ry WA oo R 2 0 Bl 1 7 X0 4
11970 G5 R K ML TR B A SRS 6 fg, Bk

TCMSP %4k kg #0475 126 B AT B AE R Wt /2 11 i
H=F) FH EE (oral bioavailability, OB) =30% , 252454
(drug-likeness, DL) =0. 18 (L3R 5) . HI AT LIIA K
BEACTR 5 o-VE M Tl RN oo 70 26 M HF T AT BSR4 65
VER, R R TG PR Lo o BRAERR 301 5 a-
VE R I - ] AW B O 2 SRR DL 4, 2551
R, LR S o-VE B G D Y ARG-20, GLU-T78
THR-114 ZELRRFRIEIE A, 5 o) 258 H il
ff) HIS-382 \GLN-380 . ALA-417 (ASP-27 2 A s 4% 3
AR, 855 ROR I it ia e . L, dE— 2D
TEREACTRAEAR SEAR Y IG5 b o5 A T A
3 WitE%&R

HB, X5 HE 52 S 1) 24 306 P 0 o8 F2 24 v
FEID T PUAE AL AN 45 07 . Ayele 2502 i 42
T 6 U] T AR AR, BT R BRI
AR BT AT P, X IH 2 A BRTE K FT
TR 5 5 B 1 B R A A 45 B B A 3R AT [
46 %)) o Nakamura 261 fff T HPLC 76 A7 245 i o 4



Vol. 34 TR A AR S R U X -V M3 T o= 0 AT I A VR 5T 1843

A 3
2
E
1000 -
. 800
=
<
=
o 600
2
=
=}
=%
Z
0
& 400 &
o 8
] < 8
= S
= < -3
= *
200 - 3z <
N
=
5
0
T T T T T T T T
10 20 30 40 50 60 70 80

i [A] Time (min)

B
510 | Y # & F M Gallic acid
[_]Js L RProtocatechuic acid
(+) -)L#FE (+)-Catechin
L IR 4 5 Chlorogenic acid
P S EFerulic acid
490 4 U2 ¥k BiElagic acid
e
E)
5 2
g
£
5
o
I
4o 3

AR

A

L LFEM k2]
Ethyl acetate  Raffinate water Petroleum ether ~ Crude extract
phase phase phase

B3 BEARBEERYHOMSEMULAEMHESE
Fig. 3 Contents of six polyphenolic compounds in different polar extracts of acorn
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Table 5 Scoring results for docking of acorn active components with a-amylase and a-glucosidase
254 fE Binding energy ( kJ/mol )
%ix oy - I OB(%) DL I FEiH
Compound Molecular weight a-JER T o R ETHH Molecular structure
a-Amylase a-Glucosidase
OH
; Q
B FR Gallic acid 170.12 -3.30 2.77 31.69 0.04 HO-C OH
OH
oH
oHo.
23 JEi Chlorogenic acid 354.31 2.83 2.01 11.93 0.33 HOD/\)‘M,O:\{”
OH b
HO
0
o OH
#1515 Fllagic aci -
YA Ellagic acid 302.28 4.59 3.41 43.06 0.43 Ho—{ ) oH
HO O

¢}
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Fig. 4 Docking results of ellagoic acid with a-amylase (A) and a-glucosidase (B)
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