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Table 1 The yield, total phenol and total flavonoids content

of crude extract and separate components mg/g
B peyii] S
Sample Total phenols Total flavonoids
ekl CEP 181.49+13.77 301.61+19.02
##l CEPR 137.78+9.51 147.00+5.83
% 30% 30 % EEP 107.60+14.00 158.42426.68
% 30% 30%EEPR 73.0349.63 13.88+4.53
¥ 50% 50 % EEP 224.04+17.87 446.89+14.22

¥ 50% 50 % EEPR
% 80% 80 % EEP
% 80% 80%EEPR

207.002220.93 203.86+£15.94

185.14+15.21 306.41+16.99

169.00213.72 151.21418.37

% 95% 95 % EEP 68.05£12.74 91.1244.79
% 95% 95%EEPR 78.42410.73 74.6749.96

TE < oM 0 e JEOML SR ) L B8 3006 L 3% 5004 % 8000 5 1% 954
A3 2R W ISR BT 1Y 30 6 .50 %6 .80 %6 e 95 % £ B WUk
JBLAH 43 s A% L3RR B W BRSO . 4 30901 50% . 13
8020554 95 %% 43 5l Fe s Am W HEE R U 19 3096 .50 %6 .80 6 S
95% LBER W VEL AL 4> . F [, Note: CEP represents the
crude extraction of propolis, 30% EEP, 50% EEP, 80 % EEP
and 95 % EEP represent the 30% ,50% .80% and 95% etha-
nol eluent of propolis extraction respectively; CEPR repre-
sents the crude extraction of poplar resin, 30 % EEPR, 50 %
EEPR,80%EEPR and 95 %EEPR represent the 30% ,50% ,
80% and 95% ethanol eluent of poplar resin extraction re-

spectively. The same as below.
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R A7 AL 0 S 35 AR e i R R U A A B T ML B CEP means the crude extraction of propolis, CEPR means the crude extraction
of poplar resin; 1.MIMHERZ Coffeic acid; 2.p-FF HH& p-Coumaric acid; 3.5 BIERER Isoferulic acid; 4.# JZ & Quencetin; 5. /732 & Apige-
nin; 6.2 Karmferol; 7.5% B2 % Isorhamnetin; 8. % Chrysin; 9.5 B 22 % Galangin. [l 2 [d] The same as Fig.2.
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HPLC chromatograms of reference and propolis crude extract and poplar resin crude extract

Hh ) BT S T
23 MEHERMAGHMERERBRYRESSAHASX
c-H B EFEEENE N

2 WOR T W JRE A I R AR R A ] 4
TR0 2 W WO T A5 45 41 50 F AR A X o7 4 B 4
Tt (0 00 ) 00 SR L e L 4 B B A A A B A A
o ) %) W Bl Y ICs, fH 0 2 (23.05 £2.91) ~
(121.35£6.44) pg/mlL; 1Ml 47 W e A 32 By S 4%
Aoy B A Gy X o F A OBE T RS Y 1Cs, A V2
(28.2843.79)~(157.86 +2.54) pg/mL, W] WL
F I 1Cs, 1E 38 FELAH 24 5 I HLAR /N F FBH M % BE 4 BT R
T ) 2 A ) R R (272,97 £4.11 pg/mL)
X % I 0 J A AR TG P HEL I B B B AL G R o
25 W TRl 1 A 47400 o) AR B R TR

M2 2 AT LUE H 1 50 Y0 L BEVEIL AL 53 (1Cs,
H39.03+2.76 pg/mL) MG L 50 % £ B Pk i 41
I3 (1Cs, A 28.28 3,79 pg/mL) (3 R T He
b 53 B 4 53 s BEEA 50 Y0 £ BV 2 43 A AR A o
T 26 W T I ) R AR LA HPLC Ar B4 SR R W,
WHEBESHEMER R E LB RRER. 08
RMEREZERGEEMELEY.



96 LS S NI 537 &

4
0.45¢ 0.18
. #30% 30% KKP . ¥30% 30% KEPR
i E 0.30f <:z T o012
2 £ 5
Lo 5 “ 2 . B
3 6 6 ?
O.OO—JLﬂu-;-NL"Ijﬂ‘I : | . : : . . 0.00k 1 bt o
0 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
B 7/ min Time A A/min Time
8
0.18} b 14%50% 50% EEP ¥i50% 50% EEPR
0.09¢
4 L
0.12 2F 000
8 T g
0.06} = I
5 0.03
0.00] 0.00 - ” ) ) ; - - )
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
B 7/ min Time A l/min Time
8
0.24} 1%:80% 80% K EP 0.241
180% 80% ¥4180% 80% EEPR
c
0.16 = 0.6
=R
0.08 Tz 0.08
<
0.00] , - - ) - - - - 0.00 a - L A " - - ]
10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
BA]/min Time B )/min Time
0.09; 95 9% 95% K 1P 0.06f  #95% 95% EEPR
S e
= 0.06 = o4
% @y
£ o
& 0.03 E 7 0.02f
- 89
0.00] 0.00
0O 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
BA/min Time B )/min Time
B2 &5HASH HPLC B
Fig.2 HPLC chromatograms of separated components
2 HRBYEENSBEASIE «FEEEEMN IC.,
Table 2 ICso values of crude extraction and each component for a-glucosidase inhibition png/mL
FE S Sample ¢ Propolis B Poplar resin Pf - Bl Acarbose
30% L EEBEME L4y 30% ethanol eluent 72.6841.62 157.86£2.54
50% LBV 4143 50% ethanol eluent 39.0342.76 28.2843.79
80 % L BEVE L4 4 80% ethanol eluent 121.35+6.44 91.49+3.67 /
95% L BEVEME 414> 95% ethanol eluent 70.14+2.35 91.7345.61 /
FLEZ LY Crude extraction 23.05+2.91 55.67+6.30 /
fuf 4 91 B Acarbose / / 272.97+4.11
24 UEEKMEEEGMEREK 50% ZERBAS FRITENII . 8 50% A5 50 X ER Ik o A
T HER RN OSTT B & i WY il A0 ) S 36 v %R B AR L T AR I P AE STZ

OSTT il & F T I 25 W AR Il N -3 5 W PR /D B v a0 JROWH T 52 3 i — 20 9
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min W75 B 8 75 1 00 4 % K 7 3 B 45 (3 410 IR
3 /70N B P AR T 32 0 ™ S5 A 50 26 21 L 50 00 41
JNEUR OBE(E AE 30 min B A9 T 55 i B IR 2/ 58
FI4H (P <20.05) , 3F H A% 50 %6 41 /)N B it B 06 1 1 1
PG E 60 min AL, 7E 120 min i ifil 4 E 5 A K &2
F IR A 5 XA 4L (P <<0.05) , 1
WA B e 50 26 £ Bk I 4. 43 e B 1k b8 PR s /s BRUE
S A 0 T T 5 RS 50 0 & TR I 4H 3 1Y
VEFICR 2L, A R T 18 K 7 P RN 8 5 1 B

B
60 a
_ b b b
= 50| I I
= 1 I
-~
- 40
£ 30
S 20
= 10
0
DMG ABG 50% 50%
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A1) Group

K F Duncan’s 2% RE A 92 90 25 e HEAT 35 M 40 7 o W) — 1 oPOR 6 Y B AR R I BUEZE P<<0.05 /K B B#EM 2SS L&
TR TC B E 25 . The results of the experiment were analyzed by Duncan’s method. The different superscripts in the same col-

umn indicated that the value had a significant difference at the P<C0.05 level. The superscript containing the same letter had no signifi-

cant difference.

& 3

PEFR B /R Y OSTT K38 (A) R E 1A R B 28 T HE AR (B)

Fig.3 The OSTT result in diabetic mice (A) and the area under its corresponding curve (B)
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Flavonoids in propolis and poplar resin and their
inhibition of a-glucosidase activity

WEI Ping DING Yue LU Qun TAN Jun ZHANG Jiuliang LIU Rui

College of Food Science & Technology s Huazhong Agricultrual University/
Wuhan Engineering Research Center of Bee Products on Quality and Safety Control/
Key Laboratory of Environment Correlative Dietology sMinistry of Education ,Wuhan 430070,China

Abstract Through ethanol extraction and liquid-liquid extraction combined with column chroma-
tography,the different components in Henan propolis and the poplar resin were isolated. The separation
effect and the separation components was determined by high performance liquid chromatography
(HPLC).The in vitro hypoglycemic activity of each isolated fraction was evaluated by the a-glucosidase
inhibitor screening model,at the same time,oral glucose tolerance test (OSTT) was carried out in hyper-
glycemia mouse model induced by streptozotocin(STZ) to further verify the inhibitory effect of the isola-
ted fraction a-glucosidase efficacy in the intestines. The results showed that the 50% ethanol elution frac-
tion of propolis and its homologous poplar resin extract had the best inhibitory effect on a-glucosidase in
vitro , their 1C;, are 39.034-2.76 pg/mL and 28.28 £3.79 pg/mL.On the other hand, this component
could effectively inhibit the intestinal a-glucosidase activity in diabetic mice (P <C(0.05),conduciving to
the recovery of blood glucose and maintain the blood sugar stability. Liquid chromatographic analysis
showed that the 50% ethanol component of propolis and its homologous poplar resin both included quer-
cetin,apigenin, kaempferol,chrysin,isorhamnetin and galangin and other flavonoids compound.

Keywords poplar resin; propolis; a-glucosidase; high performance liquid chromatograghy; fla-

vonoids
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