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Isolation and identification of flavonoids in Scutellaria baicalensis and study
on their effects on in vitro coagulation system
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Abstract: Objective To study the flavonoids from Scutellaria baicalensis and investigate their effects on in vitro coagulation
system. Methods Flavonoids were extracted by repeated column chromatography and their structures were identified based on
physicochemical properties and spectral data. The in vitro coagulation activities of flavonoids were investigated through evaluating
thrombin time (TT), prothrombin time (PT), activated partial thromboplastin time (APTT), and fibrinogen (FIB) content. Results
Twelve flavonoids were isolated from the ethanol extract of S. baicalensis and identified as baicalein (1), wogonin (2), oroxylin A (3),
tenaxin-1 (4), skullcapflavone-II (5), 5, 7, 2', 5'-tetrahydroxy-8, 6’-dimethoxyflavone (6), dihydroroxylin A (7), 5-methoxy-7-hydroxyl-
flavonone (8), baicalin (9), wogonin-7-O--D-glucuronic acid methyl ester (10), wogonin-7-O-B-D-glucuronic acid butyl ester (11), and
oroxylin A-7-O-B-D-glucuronic acid butyl ester (12). All the compounds showed no effect on FIB, and some flavonoids could
obviously shorten TT and PT but lengthen APTT at the same time. Conclusion Compounds 11 and 12 are new. Flavonoids in S.
baicalensis have bidirectional regulation on in vitro coagulation system. The different effects of flavonoids on coagulation system are
observed at different stages in the coagulation process.

Key words: Scutellaria baicalensis Georgi; flavonoids; wogonin 7-O-B-D-glucuronic acid butyl ester; oroxylin A-7-O-f-D-glucuronic

acid butyl ester; coagulation

% Scutellaria baicalensis Georgi &3 H]
MR 2 —, WRET (IRATLZ), AR
Z, Hh . SO AR SAETERIE  TE KAR R
1R Z IR D, KPR G TR AR L PR L. 35 %o
(0 =B o N AL A Y, EE T hE
PR PUREES 03B IFF IR v] ik UVB

Ieis BHEA: 2012-04-04
EEWHE: HxhELEHF[RTIEI (20110700707)

KR R ik SR B ikl g2 Y, i)
ETAEARI, o e T R AT (40 41 R VRO U
TRy E RIS . B L R G S, 7E
ARl B0, ARSE e 0 B Ak
JGy RS TEBEA TR T B A 3y 3945 3 12
SIS G, 7093 % € N 3% 3% (baicalein, 1)+

EZE N IR (1970—), 5, BI#dR, Wit WSR2l KA TTRAmpLE] . b 25 RUR b 24 T hr e U i o .

Tel: 13851948464 E-mail: chenpeidong1970@163.com



© 2334 ¢

¢ 3% Chinese Traditional and Herbal Drugs 3% 43 % 2% 12 8§ 20124 12 A

WA (wogonin, 2). TJZ4%%E A (oroxylin A,
3). WA E-I (tenaxin-l, 4). 255 {11
(skullcapflavone-II, 5). 5, 7,2, 5'-PU¥£ 3-8, 6'- —H
FE W] (5, 7, 2', 5'-tetrahydroxy-8, 6'-dimethoxy-
flavone, 6)- 5, 7- ¥ 5E-6- FH 4 &34l (dihydro
roxylin A, 7). 5-HAIL-7-F 3L S m W (5-
methoxy-7-hydroxyflavonone, 8). ¥4+ (baicalin,
9). P A 25-7-O-B-D-Hi % BE I 12 F I (wogonin-7-
O-B-D-glucuronic acid methyl ester, 10) .y 3255 % -
7-O-B-D- ] %] ¥ W& # T W ( wogonin-7-O-B-D-
glucuronic acid butyl ester, 11) R A-7-O-p-D-
HIZETHEATR T g Coroxylin A-7-O-B-D-glucuronic acid
butyl ester, 120, &M 11 F 12 LG .
AN 552 12 MEE DRSS EEIILEG IS TA] (TT). %t
AP SN T] (PT3430 23 ok L ¥l i IS /) CAPTT)
MR A= (FIB) 50,
1 XE5H
1.1 X8

Bruker AV500 #Z B3 LI PGE X (Bruker 2 7]);
Waters 515 15 Z8080AH (435 4%, 2996 £l 4 , Empower
ik T {Es . Waters Acquity Ultra-performance TM
Liquid Chromatography System, JHL 2% FEAIK:
M#s (DAD), FIME5S & A3 L DU AT AT I
(8] R 45 M 28 (Micromass, Milford, MA, ZE[E),
=53 Waters Q—TOF il . X—4 37 BoR
SR A IR A A BRA WD o A il Ak i
(B SIEEAL T DL GF254 ¥ 26k O Btk
T e ERBAH s BT R R taaiali, R34
BAN TR0 (1 RANY /I === 3111 NP e e TR N G | 1 |
AU #s 8w, LG-PABER), pH it (Themro A7)
1.2 iRF

PT ik & (it STG20101-41), TT k71 & (it
5 STG40302-29). APTT iX#l& (it ST20201-
39). FIB ik#l#& (Hit5 STQ20401-28) ¥ kb sttt
WRFEAR AT A 5% ZHILWI PBS kil
(pH 7.4, HilD, 3.8%MEIRMPLEF CHED.,
1.3 #tt

TR M I B B DU B T 25RO B
A, AR KY RAER B B E NS
Scutellaria baicalensis Georgi ] T4 .
14 z1)

HEMEF R, R (22+£0.2) kg, YATHUES:
SCXK (#:) 2007-0008.

2 HESHR
2.1 EEZFHEMUEMHNENRSS S

T THAR 8 kg, ¥, DL 75%CFEdE, &FR
2h. BHHERMKSEE NS B L.
IE THEEAREL, 13855001 (400 g) FIIE T B (480
g)o A A EE-BEER G (10 0 1) Ve, K
WARRITRAE A (3). 5, 7-Frhk-6- At A
il (7) AT (4); AHEE-EER 20 (20 1D
VL, MR BIDEEZE (2), WEHE (1) FE
AT (5); A7 lE-BAIR 05 (10 1) YElt, ke
FI| 5-FAAHE-7-F 2L A0 (8) F15, 7,2, 5-PU5%
$E-8, 6- " FILHH (6). I T EEEAIZ S -
BE (10 0 1D PEBkAFRIB 5 2:- 7-O-B-D-Hi % b
MR T (1) RUKWIEZR A-7-O-B-D-HIZ5HERE R |
fis (12); & HH-HEE (50 1) PWBIKIKA RN
K F-T-O-B-D-HEFERATR R (100 FEEAT (9).
22 LAY 11012 WEHWEE

&Y 11 BRIk, mp 203~204 C (FH
). UV AR (nm): 324, 274, 205, IR veo: (cm):
3667,1738, 1655, 1614, 1 500, TOF-MS: 539 [M+
Na]', 517, 437, 285, 0 Tk 45 AR 207 i i
#516.165 0, 4 TN CaHysOpe 'H-NMR (500
MHz, DMSO-ds) d: 7.07 (1H, s, H-3), 6.72 (1H, s,
H-6), 8.10 (2H, d, J = 7.8 Hz, H-2', 6"), 7.61 (2H, d,
J =7.8 Hz, H-3', 5), 7.63 (1H, m, H-4"), 5.32 (1H, d,
J = 7.7 Hz, H-1"), 3.38 (1H, m, H-2"), 4.17 (1H, m,
H-3"), 3.46 (1H, m, H-4"), 3.38 (1H, m, H-5"), 3.88
(3H, s, -OCHj3), 4.08 (2H, m, -OCH,-a), 1.57 (2H, m,
-CH,-b), 1.32 (2H, m, -CH,-c), 0.86 (3H, t, J = 7.3
Hz, -CHs-d), 12.53 (1H, s, 5-OH); "C-NMR (125
MHz, DMSO-ds) 6: 163.8 (C-2), 105.6 (C-3), 182.6
(C-4), 156.2 (C-5), 98.7 (C-6), 156.1 (C-7), 129.5 (C-8),
149.4 (C-9), 105.4 (C-10), 130.7 (C-1"), 126.4 (C-2),
129.5 (C-3"), 132.5 (C-4"), 1292 (C-5"), 126.4 (C-6"),
99.7 (C-1"), 73.1 (C-2"), 75.4 (C-3"), 71.4 (C-4"), 75.6
(C-5"), 168.6 (C-6"), 61.6 (-OCH3), 64.6 (-OCH;-a),
30.2 (-CH,-b), 18.7 (-CH,-~c), 13.7 (-CH;3-d).
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-OCH3), 4.08 (2H, m, -OCH,-a), 1.54 (2H, m,
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Hz, -CH;-d); C-NMR (125 MHz, DMSO-dy) &:
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72.8 (C-2"), 75.3 (C-3"), 71.1 (C-4"), 75.7 (C-5"),
168.6 (C-6"), 60.3 (C-OMe), 64.3 (-OCH,-a), 29.9
(-CHy-b), 18.4 (-CH,-¢), 13.4 (-CH;-d).
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Fig.1 Structures of wogonin 7-O-p-D-glucuronic acid buty ester (11) and oroxylin A-7-O-f-D-glucuronic acid butyl ester (12)
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Fig.2 HPLC (A, 278 nm) and total ion current (B) of methanol extract from S. baicalensis
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#z1 FERELESYSROOTRIMEANNEER (x+s5,n=8)
Table 1 Observation of flavonoids on four indexes of ir vitro coagulation (x+s ,n=8)
&Y (100 pmol-L ™" TT/s PT/s APTT /s FIB/ (gL ™)
= H 21.55+0.33 7.45+0.24 42.42+1.74 5.9240.39
A 16.60+0.47" 6.35+0.08" 47.034+3.61** 5.9840.22
WIEA 2 16.0440.35" 7.08+0.18" 49.48+2.69*4 6.14+0.44
TE4ZE A 16.484+0.10" 6.55+0.30" 50.25+2.0444 5.89+0.31
PITE A -1 16.7940.33" 425+0.13" 47.954+1.41*4 6.01+0.36
B -1 17.5840.05" 6.63+0.21" 45.104+2.77 5.8840.25
5,7,2, 5"- DR HE-8, 6'- — FH LB 16.05+0.57" 6.65+0.17" 58.3841.5444 5.9440.21
5, 7- 2 Fk-6-F A I AR 13.08+0.34" 6.26+0.13" 54.00+2.80%4 6.06+0.19
5- PG BE-7- 32 5 — A H W 17.2840.25™ 4284+0.13" 56.95+4.3444 5.8740.23
A 16.98+0.49" 6.80+0.17" 68.20+3.7744 6.02+0.34
WA 25-7-0-B-D-1 % e T B g 16.68+0.46" 7.13+0.31 54.98+£4.30%* 5.70+0.28
PE R K -T-0-B-D-F H PEfE 2 | Hig 17.084+0.56" 6.78+0.40" 53.334+1.074* 5.8440.17
ARIIESE A-7-O-B-D-F 2 H s % T 1ig 17.4540.17" 7.2840.53 40.38+1.73" 6.06+0.22

'P<0.05 54 A4S, TP<0.01 55 A4 BN A B4 AP<<0.05 545 A BN IER, 44P<<0.01 5% (4L I ]

BEEK

"P<<0.05 shorten time vs control group; "P<0.01 obviously shorten time vs control group; *P<<0.05 prolonged time vs control group; **P<0.01

obviously prolonged time vs control group
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