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Isolation and identification of flavonoids in Scutellaria baicalensis and study
on their effects on in vitro coagulation system

CHEN Pei-dong, XU Dan-yang, KONG Xiang-peng, LI Fang, DING An-wei
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210046, China

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-f-D-glucuronic acid methyl ester (10), wogonin-7-O-p-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-B-D-glucuronic

acid butyl ester; coagulation

A Scutellaria baicalensis Georgi &3 [+ H
MR 2 —, IRET (IURATLZ), JARLHE L
By AT B G ATE IR V5 KRR
1R Z G2 D, W IR JE wINR T AT LR I . 355
¥ B Y A SR S, BT
PUA S BURTES o W BB TSR B I ] ik UVB

Ui BEA: 2012-04-04
EEWH: HxhELEHF[TIEI (20110700707)

KPR R ik ) AR B ikl P, i)
R AT ST e DU BT 300 1 VR I I £
TRAPE RO . g FR O R R G R, AE
AR Akl B0, ARSER HE 0 B k2
JS FAE YIS A TRIE S . S5 3y B9 45 3] 12
ARSI, 5099 % 5 %5 3% (baicalein, 1)+

EHEEN: WK (1970—), T3, mIBE, [t Wi 2yl y BT b o 24 0 bm b 24 ot b ol S s i i 5

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



© 2334 ¢

¢ %% Chinese Traditional and Herbal Drugs 5 43% 55 128 2012 12 A

DA (wogonin, 2). T /24L& A (oroxylin A,
3). B A E -1 (tenaxin-l, 4). B2 2 i -11
(skullcapflavone-II, 5). 5, 7,2', 5"-PU$£3£-8, 6'- - H
FL W] (5, 7, 2', 5'-tetrahydroxy-8, 6'-dimethoxy-
flavone, 6)- 5, 7-—Fi -6~ 4k &3 (dihydro
roxylin A, 7). 5-HAIE-7-F 3 S0EE (5-
methoxy-7-hydroxyflavonone, 8). T5 -7 (baicalin,
9). I A2 -T7-O-B-D-75 %5 BE I B2 7 1 (wogonin-7-
O-B-D-glucuronic acid methyl ester, 10). Y3 3% 4> -
7-0-B-D- i %] ¥% % 18 T ls  ( wogonin-7-O-B-D-
glucuronic acid butyl ester, 11) R A-7-O-B-D-
HIZETHETATR T g Coroxylin A-7-O-B-D-glucuronic acid
butyl ester, 120, HA{LEH 11 Fl12 LS,
]I 2558 12 MG RSP0 EE LRI ) (TT). Bt
AP SN ) (PT3430 23 ok 1L i Ji IS W) CAPTT)
MerdeE s (FIB) [F5Em.
1 50
1.1 X3

Bruker AV500 #4335 1% (Bruker 227 );
Waters 515 15y Z08AH (435 4%, 2996 #ill %% , Empower
ik T{E . Waters Acquity Ultra-performance TM
Liquid Chromatography System, ¢ HL 2% & B 414
M5 (DAD), HIME5E & A3 L DU AT AT I
[A]TRE AT 25 (Micromass, Milford, MA, 3D,
5T Waters Q—TOF il . X—4 37 BoR
WAE SA IR AR A PR A A]D o FE IS IEIR
G5 S PEt ) )y GF254 ¥ 2RERS (G Bk
T e B g BT R i ali, HAR IS4
DA N T2 OO | RANY 7 o 3111 NP B e T N G | 8 |
A2 T], LG-PABER), pH i (Themro A ).
1.2 R

PT ik & (it 5 STG20101-41) TT k71 £ (it
7 STG40302-29). APTT ik#l& (k%5 ST20201-
39). FIB ik#l& (it STQ20401-28) ¥ kb sttt
TR AT AT 5% R PBS 2l
(pH 7.4, HHD, 3.8%MEKERMBLEEF CHED.
1.3 ##t

TR A I B 2 B U B R 25 AR AT B
Al 2R AT BE 2K S R R R
Scutellaria baicalensis Georgi [F] T4 .
14 ¥

HEVER e, AR (2.240.2) kg, VFATIES:
SCXK () 2007-0008.

2 HEE4%R
21 BEXHEMUEYHNERSH S

POTRA 8 kg, Ml LA 75%CBESEEL, BEX
2h. BHHIESEMKSEG 2 MNHE B OB
1E T AL, 355ERAT (400 g) FIIE T EHEHAL (480
g)o A E A EE-BERR LG (10 0 1) YEE, K
TR TR E A (3), 5, 7- o kk-6-HAA 5 A0
il (7) AR (4); AMEE-FER 20 (20 1D
VEld, MIRKAGRINHEZE (2), BER (1) FEEE
-1 (5); AEk-BEfe 4/E (12 1D Yem, AaRds
FI| 5- A JL-7-F 2L A0 (8) F15, 7,2, 5-DU3%
FE-8, 6 HIEHW (6). IF T EEHAIL & -
BE (10 0 1D PEBk AT RIS 2R - 7-0-B-D-Hi % b
MR TG (1) RIS ZE A-7-O-B-D- A B 1
g (12); &R (501 Yol 2R
K -T-O-B-D-HZE AR R (100 FEEEAF (9).
22 EW 1012 EMEE

&) 11: kRS, mp 203~204 C (H
B, UV AR (nm): 324, 274, 205, IR vee: (cm ):
3667,1738, 1655, 1614, 1 500, TOF-MS: 539 [M+
Nal', 517, 437, 285, &40 HE Ttk 4 AR 207 o i
25 516.165 0, 43 A CogHogOro 'H-NMR (500
MHz, DMSO-dg) d: 7.07 (1H, s, H-3), 6.72 (1H, s,
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Fig.1 Structures of wogonin 7-O-f-D-glucuronic acid buty ester (11) and oroxylin A-7-O-p-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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Fz1 ERELEWNROETRIMEBRMNELER (x+5,n=8)
Table 1 Observation of flavonoids on four indexes of in vitro coagulation (x + s ,n=8)

&Y (100 pmol-L™h TT /s PT/s APTT /s FIB/ (gL ™)
= 21.55+0.33 7.454+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
IIEAE 2 16.044+0.35™ 7.08+0.18" 49.48+2.69** 6.14+0.44
TE4LE A 16.484+0.10" 6.55+0.30" 50.254+2.0444 5.8940.31
eS| 16.794+0.33™ 425+0.13" 47.95+1.41** 6.01+0.36
B -1 17.584+0.05™ 6.63+0.21" 45.1042.77 5.8840.25
5,7,2, 5"-DU§EHE-8, 6'- — FH LB 16.05+0.57" 6.65+0.17" 58.38+1.5444 5.9440.21
5, 7- 3 dh-6- PP A I AU 13.084+0.34™ 6.26+0.13" 54.00+2.80%* 6.06+0.19
5-FAEE-7-F2 3 — SN 17.284+0.25™ 4284+0.13" 56.95+4.3444 5.8740.23
A 16.984+0.49™ 6.80+0.17" 68.20+3.7744 6.02+0.34
DU 25-T7-0-B-D-71 % B 12 1 g 16.68+0.46" 7.13+0.31 54.98+4.30%4 5.70+0.28
PEE F-7-0-B-D-B H WL L | Hig 17.084+0.56™ 6.78+0.40" 53.334+1.07** 5.8440.17
AU A-7-O-B-D-81 2 BT TR T I 17.454+0.17" 7.2840.53 40.38+1.73" 6.06+0.22
P<0.05 5% AN, TP<0.01 525 A4 BN A B4 AP<<0.05 59 A4 A IERK, 44P<<0.01 545 (4L LB ]
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"P<C0.05 shorten time vs control group; ~P<<0.01 obviously shorten time vs control group; *P<<0.05 prolonged time vs control group; 4*P<<0.01

obviously prolonged time vs control group
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