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[ Abstract ] Objective; To study the antioxidant activity of different fractions and chemical constituents
from Semiaquilegiae Radix in vitro. Method: Different extraction fractions from Semiaquilegiae Radix were ethyl
acetate extraction (TK-Y ), n-butanol extraction (TK-Z), water extraction ( TK-S) and polysaccharide ( TK-
D). Under the chemical simulation conditions in vitro, the antioxidant activities of different extraction fractions and
polysaccharide were determined by -OH, O, - scavenging experiments. Furthermore, the chemical compounds
were isolated from bio-active fraction. Result: The antioxidant activities of different extraction fractions from strong
to weak were as follows: TK-D > TK-S > TK-Z > TK-Y. Scavenging activity of TK-D for O, - and -OH were
positively correlated (Y =54.94X +27.15, R* =0.998 3), IC,, =0.42 g -L"'. Five major components were
isolated and identified from TK-Z as lithtospermoside (1), thalictricoside (2), griffonilide (3), B-sitosterol
(4), daucosterol (5). Conclusion: The polysaccharide, n-butanol extraction and water extraction are active
fractions and it identified the active fractions of Semiaquilegiae Radix for the first time. Lithtospermoside,
thalictricoside and griffonilide were found as main contribution.
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PARRi1E 2 < - S S s R Wi NG ) TR 1 | <
SN KB ST TP WL R R
AR B R AL 5 b 25 7E SN R A A T
IRIT S A R , (AR DL T A T 1 i iR
FERTADEZE |, 28 3 X0 R 28 R IO IR Y7 1 R Y
VERIHEAT TR OC Y 2 27 B0 Uk T A, 45 Rk R 35 42
W R A W P R A . 4 T K %
TR BT A TE P, A BIF 50 R FH AR S 2 B0 1 O 12
B9 R 2 &% TR AL 1 BT S8 A0 P, O X T 1 R AL 1) Ak
ST HEAT AR S, O WA R 55 1B A RS T AR A
Jo HE Tl K 4 i 24 A (i 4 it — 7 A B A R o

1

L1 259 RIETWT I ST, i 5t B
e 2 2 B A 2 A BT T IRTE R B E N B R
BRI B Y KK Semiaquilegia adoxoides W)

=o

L2 &5 FeSO, (FEKILmifb2zilH T, 5
901223), H,0, (& BRILJI 4k = A R 2 &, it 5
20120512 ) , @ 1R +h % vl (pH 8.2, Kt i B %5 Wi Ak
SARFABRAF]) 44 & C(VC, g pu k4L T
ABRA A, 5 1307101) , HoAl 150 24 4y 43 Hrali .
1.3 Y% UV-3100 A2 4h-0] W43 66 I ( 1
T S5 AN A5 A PR 2 F] ) , AB104-N B B 5 43 #7 K
- (Mg ) -FC R 2 AU DA BRA R ), TDL-5A %Y
BOALC RS EA R TSR A BR A ) | e 5 78 &
ACCEYELA) 18I K VA B (R 3 T 28 0 R A8 A B
UNEIDR

2 Ak

2.1 RETFTAFHLBGBA M6 & FREUCKZE T 20
kg, Wi Je FH R BE D4R 4 YR (531K 3 h) ISR R 4
B E o O AR A H IR K 43 8, K R AR
W CBR CWE IE T EEAEEL, mIOA RIS 2] 1E T fE A
BUTK-Z (0.97 kg), Z TR Z B # B4 TK-Y (0. 11
kg) ,7KJZ TK-S(1.5 kg) o 7K J2 e 4 25 4 3 ok B, X
FIRVRAF M TCAK LB, F 4 CORFE P #RE 12 h 5
B0 AR TIVE X O T8 13 208 TK-D, 158115
Tk A% = (ZERY T/ T MTE) x 100%
2.2 FRIIRESD Je VO I ECH RS %5 R A
PRI K VO, IS 2 3 700 2 45 T 100 mL
{4 TP, TR AR 0. 2,0.4,0.6,0.8,1.0 g- L™ [ %
W, TR ZTEHBALTH 95% 2 W Ry 7, iF T BEdB A7,
IKFEBALAN VC LAEE TR MEH

2.3 5BR-OH fEHRY M E Y 18 H % kR
A 9 mmol - L~ FeSO, 1 mL,6 mmol- L~ /K% 2 -2,

BE 1 mL, M FE S %% 1 mL, 2L 8.8 mmol - L™
H,0, i3 i, 7€ 37 CF i 0.5 h, LIK Z 1,
TE 510 nm FEINARE S G W IEEE A, LA FeSO, , 7K
WR-C B, BE ST LA B K % 1 mLAE AR Ay o
R EAE 3 R, PRI RRE,

W =1 - (A, —A,)/A,] x100%

Ag-ZE LA IMARE S G A o - AR IR IR B
2.4 EHBEBAEAHmKE O, P B9 mL 0.01
mol - L™ BB ER 2% Wl (pH 8.2) 5 1 mL ftiz i %
WA ,25 CHEEKE T 15 min, U 3 mL AW,
A 0.1 mL 45 mmol - L™" 4 28 = W}, $% 25), ¢ 58
4 minfii A 10 mol- L™ "£5 W2 1 %2 F 2 7, 7F 325 nm
AR SE A TR B G S50 S AN 4 R = 1 A S
TR 3h 22 wh IR G W B RO JEE A LA T mL ZE 18 K
AR 3 A VARV Tl T S % b YR R 4B R = B TR A W
MR EAE Ao XT3 K.

WRE =1 - (A, —A,,)/A,] x100%
2.5 fkavinE
2.5.1 H@iEsrE  TK-Z(500 g) i@ D101 KL
W g 4K Yl CH,OH-H, 0 ( 4tk ,30% ,50% ,70% ,
90% ,100% ) VL, 9 e 1] Wi i 70, 453 21 6 A~ A,
B 4 R E A B A RP-18 6 i A £ 4,
MCI, Sephadex LH-20 %5 #: {4, 4% 43 &, 70 9 FH = &
¢ -F B (100: 0 ~ 02 100 ) , A7 Jif1 k- P4 i ( 100: 0 ~
0:100) ,7K: FI P (100:0 ~0: 100 ) A8 U Bt , Uk Bt
H G 5y aifh, A SR A Y 1(350 mg) ,
2(90 mg) ,3(30 mg) ,4(40 mg) ,5(25 mg)
2.5.2 HPLC ii5r 4t RZEF & A HE &K
A EEVE i, 28 0.45 pm LR B 0k, DL By
WEhAE AL LL 0. 05% BEfR K i s Al B, 423k 1 i
S EAT B EE B 5 U 1 mL- min 5 &G T I K 260
nm ; A3 30 °C; #ERE R 20 L,
%1 HPLC %R&H4
Table 1 Elution conditions of HPLC

it 3 A
[ ] /min
A(HEE) /% B(0.05% #fz /K ) /%
0~20 3 97
20 ~30 3~20 97 ~80
30 ~50 20 ~40 80 ~ 60
50 ~60 40 ~ 60 60 ~40
3 #R

3.1 RETHRPOGBAMLICE  KIFETKIZHE
B A X A R B i AT 3K 7. 5%, IE T B )2 A X A5 %
- 117 -



21 B 151
2015 4 8 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 15
Aug. ,2015

4.9% , 2.8 O TR #E BB M A3 % 0.55% o FH I AT
L, K3 F AR U 0 3 B G #B AR P R R R
I

3.2 RFEFHEIMMIER-OH WEES KETFH
BEdh TK-D, TK-S, TK-Z Fl VC 7 52 5 ¥ B 1 [
XF-OH MEPRAE N R RIFMES R, HY5H T
VO, KIETHHALH 5 B 3 BE A M 3 3 K,
IKIZ B M f K, KR IE T B2 M 28R IR 2 -
Horp Xk 2 2R AT BE DTS B9 RE & TK-D Bl % W FE Y
Th 8 % 4 2% Wi M 5 TK-S, B A7 B 5 19 3% B3 - OH
PEH W2 2.,

F2 REFEBUXNEEAHENBRIEA(n=3)

Table 2  Effect of eliminating - OH of different fractions from

Semiaquilegiae Radix (n =3)

W vk Bk -OH g 11/ %

/gL -t VC TK-D TK-S TK-Z TK-Y
0.2 41.2 12.6 23.7 3.9 27.1
0.4 93.7 48.3 28.2 16.1 16.5
0.6 99.8 59.9 52.6 27.9 15. 1
0.8 100 67.8 56.3 35.8 20. 8
1.0 100 68. 1 60. 5 53.7 23.9

3.3 RETFHWAIGER O, -1 RETFHKH
i TK-D, TK-S FI VC 75 52 46 ¥ 5§ il P X 480 5 i
FERVEBRAE ) 2 R4 0 =00 &R, Horp TK-D i BR
ROREAF, H B RIFEM R . EBUHCHE i &
W] TK-D XJ a4 H AR BR R Y 5 X 2 IEAM
(Y =54.94X +27.15,R* =0.998 3), 1C,, H 0.42
g L7 HEFT VC, W3,

RI REFEMUMBEEHENBERIERA(n=3)

Table 3  Effect of eliminating O, - of different fractions from

Semiaquilegiae Radix (n =3)

ik vk 5Bk 0, -fES1/%

/g L7 Ve TK-D TK-S TK-Z TK-Y
0.2 80. 1 37.1 40.2 34.1 9.4
0.4 95.8 49.8 43.1 32.0 5.6
0.6 99.8 61.8 46.5 27.5 10. 1
0.8 100 71.9 59.3 25.1 15.1
1.0 100 81.8 61.2 15. 8 12.4

3.4 SER%E
fb&EW1 AEBAK, % FK,mp 274 ~276 C,
ESI-MS m/z 462.2 [M]*.'H-NMR ( & 7K, 400
MHz) §:6.20 (1H, dd, J =1.2,10.0 Hz, H-2),
- 118 -

5.99 (1H, dd, J=3.0,10.5 Hz, H-3), 5.47 (1H,
brs, H7), 4.15 (1H, m, H-6) .”C-NMR (K,
100 MHz)§:155.3 (C-1), 136.1 (C-3), 127.0 (C-
2), 117.7 (C-8), 102.5 (C-1"), 97.1 (C-7),
76.1 (C-5), 75.8 (C-3"), 75.8 (C-5"), 73.9 (C-
4),72.8 (C2'),69.9 (C6), 69.7 (C4"), 60.8
(C-6") , &k B 1k B 5 SCmk [ 5] il — 2, i %
EZAE Y R R .

k&2 AR W (P E), mp 125 ~
126 °C, ESI-MS m/z 330.1 [ M ]*.'H-NMR
(CD,0D, 400 MHz) 6:7.17 (2H, d, J =8.8 Hz,
H-2,6),7.07 (1H, dd, J =6.8 Hz, H-3), 7.05
(IH, d,J =6.4 Hz, H-5), 4.86 (1H, d,J=7.4
Hz, H-1'), 4.66 (1H, t,J =7.1 Hz, H-8)."” C-
NMR (CD,0D, 100 MHz) §:158.1 (C4), 131.7
(C-1), 130.8 (C-2), 130.8 (C-6), 118.1 (C-3),
118.1 (C-5), 105.3 (C-1"), 102.2 (C-1"), 77.8
(€C-3'),77.6 (C-3"), 77.5 (C-5"), 77.4 (C-8),
74.9 (C=2"),74.9 (C2"),71.4 (C4"),71.2 (C-
4"y, 69.7 (C-6"), 66.8 (C-5"),33.5 (C-7) ,4i% .
i Es 5 SCk [5 ) B — 30, s ez & W R
RIT BB

&3 aagfi(PEE) ,mp 178 ~179 C,
EI-MS m/z 168 [ M]"_,'"H-NMR ( CD,0D, 400
MHz) §:6.62 (1H, dd, J=2.5,9.8 Hz, H4) ,6.26
(1H, dd, J=2.0,9.8 Hz, H-5), 5.89 (1H, s, H-
3),4.90 (1H, dd,J =2.0,10.0 Hz, H-7a), 4.32
(1H, m, H-6),3.52 (1H, dd,J =2.4,10. 4 Hz, H-
7)., C-NMR (CD,0D, 100 MHz) §:173.9 (C-1),
164.8 (C-3), 144.3(C-5), 120.6 (C4), 112.6
(C-2),85.2 (C-8), 80.0 (C-7), 73.5 (C-6),4
T RSB S SCER[ 6 ] il — B, B e b G Y
& 5 AN g o

a4 s (HEE) ,mp 143 ~ 144 C
EI-MS m/z 414 [M] ", 396, 381, 329, 303, 273,
255,213, 145, 43, 5 B-4% {§§ FE X} B 0 % b, RE {H
— 3, HIR A SORFEAR, B % o B-A (I

&S HEKAK,mp 280 ~281 C, 5%
X B X L, RE B — 350, HAR &0 RURFEAR, ik
Y A M
3.5 HPLC Zp#r i HPLC 43 B b K25+ 45 $2 L
FROL AR A LLE h, R EZ 0 Mtk
T BB i e R AR PR AL, Horp 1 5 0 R L 2 %2
BT SR FUR . WE 1
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A. K3 TELHRY);B. TK-Z;C. TK-S;D.
B 1 XZEFEZEAL HPLC &%
Fig.1 Chromatogram of different fractions from Semiaquilegiae

Radix

SR L SRR

4 it

N GRVETE=R N W S N il D 7= o (DA E ]
il A 52 55 38 5 75 5% K BE AN [] A A6 4 O Xk R A
H H SR BRRCR X H AT A AR TS PR AT T 2R AT,
45 B KIE 25 WA B A AR TS P R BI/IMER IR Ry
TK-D > TK-S > TK-Z > TK-Y, H.rh Dl TK-D )14
AR T fco , XA A R O, - B RRIEH 2 R 4P
LA O R o 1t RAOAH DG A 43 A7 3R B TK-D X 4 B
FAEMIERR Y SWE X 2 IEAMHIC (Y =54.94X +
27.15, R* =0.998 3), IC,, 2 0.42 g- L' LI L AES
IETF BT IR VO, H— 24 1C5, <10 g- L7 i,
VEUIEA R Eeae 7 . Ik iE T B2 A
KIZ - RZEFHURAD 2 D IEPERRA .

il i HPLC 437 SR 26 25 3 AL i 15 22 7] LR
, RZE I 2 A B i A AR TG M AR e R
W MEFRAL, O AT A 2 5 X K 35 b Ak 22 il o R 47
NN RE EE  N SNE VAE s  a E
SANFF 2, {H R A WL P A Ak i i A i . K
Eh— M EEY R E AR, 2SR TG,
AR SCE I3 BE U Y O YA AR B K )ZE T 2 8 2 L4y (TK-
D) RSN SE 5 Won HOE BR B i AR e 1 W] B

P UEW 2B R T AR ALTE TR

i 3 A 2 a3 M Rl 2R g S R PR T
Y AR a3, R IE T B A A R
N B RO 2R D7 JE R R RS 51 XA T

7S S 56 3 2ok 7 B MR P BT AR A R 5 B T R R
TGP AR BB G, B UCIESE T K %E T B LA AL T
P BB AL e #5873 1% 1 W SRR A L BIF 5T 5 SR T O ik — 4P
WATF R THUAMIE I RIS %

[ &% k)
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