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Antioxidant Activity as well as a-Glucosidase Inhibitory Activity
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Abstract : The study was focus on the flavoneids of Blumea balsamifera DC. and their bioactivities. The compounds of B.
balsamifera were isolated-and”purified with various chromatographic techniques, nine flavonoids were isolated from the
leaves of B. balsamifera ,their structures were identified as dihydroquercetin-4’-methyl ether (1) ,tamarixetin (2),3,3'-
di-O-methylquercetin (3) , dihydroquercetin-7 ,4'-dimethyl ether (4) , (2a,38) -dihydrorhamnetin (5) ,blumeatin (6) ,
sterubin (7 )yenodieytol (8), dihydroquercetin (9) ,respectively. Compounds 3,5 and 8 were isolated from this plant for
the first_time. DPPH-radical scavenging method was used to evaluate antioxidant activity ,and PNPG method was used to
determine a-glucosidase inhibitory activity of these compounds. The results indicated that compound 2 and 5-9 showed
strong antioxidant activities;and compounds 1-3,5 and 9 displayed stronger inhibitory activities than the positive control
of acarbose. The results provided a theoretical basis for the quality evaluation and deep development and utilization of B.
balsamifera.
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2.1 {LEmeinkE
WEML IR CTED smp. 175 ~ 177 C,

ESI-MS:m/z 317 [M-H]", %+ ¥ C,,H,,0,;'H NMR
(400 MHz,DMSO-d,) §:11.85 (1H,s,5-OH),6.93
(1H,br s,H-2"),6.92 (1H,br s,H-5"),6.89 (1H,
m,H-6"),5.91 (1H,m,H-8),5.87 (1H,m,H-6),
5.00 (1H,d,J =11.2 Hz,H-=2),4.51 (1H,d,J =
11.2 Hz, H-3),3.78 (3H,s,4'-0CH,);"” C NMR
(100 MHz, DMSO-d,) 6:198.0 (C4),167.3 (C-
7),163.8 (C-5),163.0 (C-9),148.5 (C-2"),146.6
(C-5"),130.0 (C-1"),120.0 (C-3"),115.4. C-
4'),112.1 (C-6"),100.9 (C-10),96.6 (C-6),95:6
(C-8),83.4 (C-2),72.1 (C-3),56. 17(4“0CH, ) .,
DA s 5 Skt o A — B, B R I
4'-HEEE S E,

wEw2 HEs(FED smp. 261 ~263 C,
ESI-MS.m/z 315 [M-H] ", 4+ 'C,,H,,0,;'H NMR
(500 MHz, DMSO-d, ) “6: 12.46 (1H, s, 5-OH),
10.81 (1H,s,7<0H)59.47 (1H,s,3'-OH), 9. 35
(1H,s,3-0H) ,7:67 (1Hyd,J =2.0 Hz,H-6") ,7. 65
(1H,dd,J =8.572.0 Hz,H-8),7.07 (1H,d,J=9.0
Hz,H-5"),6.42 (1Hyd, J =2.0 Hz, H8),6.19
(1H4d,J =2.0 Hz,H-6),3.84 (3H,s,4’-0CH, ) ;
“C NMR (125-MHz, DMSO-d, ) §:176.0 (C4),
1640 (C<7),160.8 (C-9),156.2 (C-5),149.4 (C-
4'),146.3 (C2),146.2 (C3"),136.2 (C3),
123.5 (C-1'),119.8 (C-6"),114.6 (C2"),111.8
(C5"),103.1 (C-10),98.3 (C-6),93.5 (C-8),
55.6 (4'-OCH,) . DA b ¥ds 15 Scik') %) 1o kA —
B EE A A R
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ESI-MS:m/z 329 [M-H] ", /= C,,H,,0,;'H NMR
(400 MHz,DMSO-d,) §:12.66 (1H,s,5-OH),7.53

(1H,br s,H-6"),7.09 (1H,dd,J =5.6,7.6 Hz, H-
5'),6.42 (1H,d,J=2.0 Hz,H-8) ,6.20 (1H,d,J =
2.0 Hz,H-6),3.86 (3H,s,3'-0CH,) ,3.78 (3H,s,
3-0CH,) ;" C NMR (100 MHz, DMSO-d,) 6:177.9
(C4),164.2 (C-7),161.3 (C-5),156.4 (C9),
155.3 (C4'),150.2 (C2),146.4 (C-3"),138.0
(C-3),122.3 (C-1"),120.3 (C-6"),115.0/(C-5"),
111.9 (C-2"),104.3 (C-10),98.6(C6) ,93.7 (C-
8),59.8 (3-OCH,),55.6 (3'-OCH,), Dk ¥
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(1H,s,3'-OH) ,6.94 (1H,br s,H-5"),6.92 (1H,s,
H-2"),6/89 (1H,dd,J =8.5,1.5 Hz, H6'),6. 11
(1H,d;J =2.0 Hz,H-8),6.09 (1H,d,J =2.0 Hz,
H%),5.85 (1H,d,J =6.5 Hz,3-OH) ,5.08 (1H,d,
J=11.5Hz,H-=2) ,4.58 (1H,dd,J =11.5,6.5 Hz,
H-3),3.79 (3H, s, 7-0CH, ), 3.78 (3H, s, 4'-
OCH,) ;" C NMR (125 MHz,DMSO0-d,) §:198.4 (C-
4),167.6 (C-7),163.1 (C-5),162.5 (C-9),148.0
(C4'),146.2 (C-3'),129.6 (C-1"),119.3 (C-
6'),115.1 (C-2"),111.7 (C-5'),101.4 (C-10),
94.9 (C-6),93.9 (C-8),83.0 (C-2),71.7 (C-3),
56.0 (7-OCH;),55.7 (4'-OCH,), L F%# 53
Bk AR — B, B A Al 7,4 A
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wEWS EOEKARK(PEE) ;mp. 210 ~212 C,
ESI-MS:m/z 317 [M-H] ", 4%+ C,,H,0,; 'H
NMR (400 MHz, DMSO-d,) §:6.98 (1H,s,H2"),
6.85 (1H,d,/=8.0 Hz,H-6") ,6.81 (1H,d,J=8.0
Hz,H-5'),6.06 (1H,s,H-8),6.02 (1H,s,H-6),
4.54 (1H,d, J =11.5 Hz, H3),3.80 (3H,s,-
OCH,) ;" C NMR (100 MHz,DMSO0-d,) §:198.9 (C-
4),169.8 (C-7),165.0 (C-5),164.3 (C9),147.1
(C3"),146.3 (C4'),129.7 (C-1"),120.9 (C-
6'),116.1 (C-2"),115.9 (C-5"),102.6 (C-10),
96.0 (C-6),95.0 (C-8),85.2 (C-2),73.7 (C-3),
56.4 (-OCHy) . LA -%d 530k o s A— 3,
YEZAEY R (2a,38)- A MEFR,

wEwme HOsE(THEE) ;mp. 218 ~220 C,
ESI-MS:m/z 301 [M-H]",/+¥= C,,H,,0,;'H NMR
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(500 MHz,DMSO-d,) §:12.12 (1H,s,5-OH) ,9.08
(2H,s,3',5'-OH) ,6.92 (1H,s,H4") ,6.77 (2H,t,
J=8.5 Hz,H-2",6"),6.08 (1H,d,J =1.5 Hz, H-
8),6.06 (1H,d,J=1.5 Hz,H-6),5.40 (1H,dd,J
=12.5,2.5 Hz,H-=2),3.77 (3H,s,7-0CH, ) ,3.22
(1H,m,H-3b),2.72 (1H,dd,J =17.0,2.5 Hz, H-
3a);”C NMR (125 MHz, DMSO-d,) §:197.0 (C-
4),167.5 (C-7),163.2 (C-5),162.9 (C9),145.9
(C-3"or 5'),145.3 (C-5"or 3'),129.4 (C-1"),
118.1 (C4'),115.5 (C-6"),114.5 (C2"),102.7
(C-10),94.7 (C-6),93.9 (C-8),78.8 (C-2),55.9
(7-OCH,) ,42.2 (C-3), DL %R 530k’ w1 gk
A3, KRB A LNEER.

LEWMT  HEEr e (HEE) ; ESI-MS:m/z 301
[M-H] ™, 2+ %= C,H,O,;'H NMR (500 MHz,
CD,0D) §:6.92 (1H,d,J =1.5 Hz, H-2'),6.79
(2H,m,H-6",5"),6.05 (1H,d,J =2.5 Hz,H-6),
6.03 (1H,d,J =2.5 Hz,H-8),5.31 (1H,dd,J =
12.5,3.0 Hz, H-2),3.80 (3H, s,-OCH,), 3. 10
(1H,dd,J=17.5,13.0 Hz,H-3),2.73 (1H,dd, J=
17.0,3.0 Hz,H-3) ;”C NMR (125 MHz,CD,0D) §;
198.2 (C4),169.5 (C-7),165.3 (C-5),164.7 (C-
9),147.0 (C4'),146.5 (C-3"),131.6°(C=1"),
119.3 (C-6"),116.3 (C-5"),114.7..(€-2") ,104.1
(C-10),95.7 (C-8),94.9 (C-6),80.7 (C-2),56.3
(-OCH,) ,44.1 (C-3) o AL KHE 55 Seik ™ ok i g
A—F, S ZAA YR Sterubin,

wEWS HOkA(HEE) ;mp. 267 ~268 C,
ESI-MS:m/z 287 {M-H]", 4+ ¥= C H,0,;'H NMR
(400 MHz, DMSOQ-d, ) 6+12.1 (1H,s,5-OH) ,6. 88
(1H,s,H-6"),6:75 (1H,br s,H-5"),5.88 (2H,s,
H-6,8),5.37(1H,ddyJ =15.2,2.8 Hz,H-2),3.17
(1Hjm,H-3x) ,2.68 (1H,dd,J =16.8,2.8 Hz, H-
3B8) ;" € NMR.(100 MHz, DMSO-d,) 6:196.4 (C-
4) 166.7 (C-7),163.5 (C9),162.9 (C-5),145. 8
(C4'),145.2(C-3"),129.5 (C-1"),118.0 (C-6"),
115.4 (C-5'),114.4 (C-2"),101.8 (C-10),95.8
(C-6),95.0 (C-8),78.5 (C2),42.1 (C3), i I
Hod 5 SCEk Y o IR AR — 2, B E AR
Enodicytol ,

LEWI WEEBKA(HEE) ;mp. 222 ~223 C,
ESI-MS:m/z303 [M-H] ", 43 ¥z C,;H,,0,;'H NMR
(500 MHz,CD,0D) §:6.96 (1H,d,J =1.5 Hz, H-

2'),6.84 (1H,dd,J =8.2,1.7 Hz, H6'), 6. 80
(1H,m,H-5"),5.92 (1H,d,J =1.8 Hz,H-8),5.88
(1H,s,H-6),4.50 (1H,d,J =11.5 Hz,H-3);"C
NMR (125 MHz, CD,0OD) §:198.4 (C4),168.7
(C-7),165.3 (C-5),164.5 (C9),147.1 (C4"),
146.3 (C-3'),129.8 (C-1"),120.9 (C-6"),116.1
(C-5'),115.9 (C2"),101.8 (C-10),97.3 (C-6),
96.3 (C-8),85.1 (C-2),73.7 (C-3)% Wik
Mk IR — B, SeE A S A R
2.2 EDRENELEIFIE

JH DPPH J7 356 3 903 - thg A5 3010 9 >t
B2 G W AT T RS PT SEAT5 PE B 7 2 , DA 3R 2
ATLVE G 2.5 ~9 75100 pg/mL (3R B T4
G A ZE 8 SRR X IR 2 AR R C Y BRI
411 DPPH H HEGEREES . #F—20 e =X JL1ME
G W HIC,, , 25 LR W, LA P2 1 P A AL T PR

%1 . DPPH HBEBREEATFE v £5 (n=3)
Table 1  Screening-of DPPH radical scavenging antioxidant ac-

tiVity;is (n=3)

— e
WEY Scavenge rate Mger(fof:fﬁ 1Cy,
Compounds (100( ;y)mL) screening (pg/mL)
(
1 42.31% N -
2 96.05% Y 0.88 +0.05
3 33.27% N -
4 33.33% N -
5 93.76% Y 1.94 +£0.03
6 95.60% Y 1.02 £0.02
7 95.60% Y 0.79 £0.00
8 94.92% Y 0.89 +0.03
9 93.18% Y 1.03 £0.02
Ve 97.95% Y 0.60 £0.00
——2
/ ——6
g -7
# ——3
B —0—9
= —+— Ve
10 15 20 25
HRRE

Sample concentration (LgmlL)

1 FRERER R DPPH &K A8 1B R 00
Fig.1  Effects of different concentration samples on DPPH

radical scavenging antioxidant activity



1902 KIRF=YIBE R 5T K

Vol. 30

B, HIC, = 0.88 = 0.05 pg/mlL, 525 4EA 2
C 9 1C5(0.60 = 0.00 pg/mL) {HA Y. fLEYIA
[7i) o £ 7k B2 %F DPPH. [ H 98 53 176 14 1) 52 0 4 4] 1
JiR A G 2.5 ~ 9% DPPH H i B BRAE 11 5
W IR R EROC R, RTHPUAE RS (L&
Yy J5 e VA A e T R
2.3 UEY o-EEEEEINSIE LTS

JH PNPG X 39 it v 4 B A5 3 1 9 > i
FKACEYHAT T RIS o4 %58 B Il 00 41 375 e 110 O
e, AR 3 R, AP 1~3.5.9 76250 pg/
mlL {83 T A0 410 ) 25 i T PR X BB 24 B o
FEIHHR 1R7 14 o= 76 70 W 1 AT 95 R, — 20
TEX LGP 1C, , WSS R AT LUE G 9
18 oo S A Y AT A 355 M ey, G 1G5, B 13,50
+ 0.01 pg/mL, AL T BH P 25 B < P b (1C,, =
261.50 + 0.16 wg/mL), [FEF, AR 2 45 S a] D)
B ACEY 1~3.5.9 X - 2 Wl 1 Tl 410 ) 4% 1 1
U BE OE A RO 2, A o 38 20 4R 1 10 1 0%
PEREAE A G W) B B R B B4 e i g o, RSN
HP R B 28 8 23 BAT B 1 oo ) W Y AT
P, PR, #0710 B3 BT I 7 T —
SE WFF AT T o

K2 o HEEEBIHEE Y £5 (n23)

Table 2 Screening of a-Glucosidase inhibitory activity Xt (n=3)

%
(ot ot i a 1C,
Compounde (250 e/ml) " SN e/l
1 72.43% Y 112.50 +0.01
2 82,610 v 28.00 +0.00
3 93.50% Y 76.85 £0.02
4 35,3200 N -
5 98. 18% Y 25.25 +£0.00
6 36.05% N -
7 27.68% N -
8 3.94% N -
9 98.92% Y 13.50 £0.01
acarbose 53.34% Y 261.50 +0. 16
3 &g

N2 AR B S0 By JEOR), 5 R T 2
PUR AR F AR 25 b )2 W, B
AT, LASCA A i SO sl 2o n R 2 H 2
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Sample concemtration (ugmL)

B2 FREREHERI o EEEEFIEIGER
Fig.2 Effects of different concentration samples on a-gluco-

sidase inhibitory activity
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%3.5 8 NERMNLHE 485155, Ifiz i DP-
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