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Study on the Isolation of Bioactive Components and the Identification of
Biomarker Genes from Oriental Herbal Medicines
(Project 2 : Scutellaria Roots, Salvia Miltiorrhiza Roots)
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Tgfbl 59 FAAE &5 FAAZ AA ST




<)
N,
A
>
ol
fo
12
Sl
of
Sl

Summary

Study on the Isolation of Bioactive Components and the Identification of Biomarker
Title of Project Genes from Oriental Herbal Medicines
(Project 2 : Scutellaria Roots, Salvia Miltiorrhiza Roots)

solation of bioactive components, method of analysis, bio—marker genes,
Key Words ) . o .
Scutellaria Root, Salvia Miltiorrhiza Root

Institute Andong university Project Leader | Kun Ho Son

Project Period | 2005. 4. 27 - 2006. 11. 10

In the first sub-project, we have isolation bioactive compound from Scutellariae Radix
(Scutellaria baicalensis) and Salvia miltiorrhizae Radix (Salvia miltriorrhiza). In our studies on
Scutellaria Radix, we isolated seventeen flavonoids and two phenolic compounds, guaiacol and
paeonol. Also we isolated five diterpenoid and six lignin from Salvia miltiorrhizae Radix. Their
structures were elucidated on the basis of spectroscopic analyses and chemical evidence.

In the second sub-project, we have developed both a HPLC and a LC-MS/MS analytical
methods to determine six or seven marker compounds from herbal drugs, Scutellariae Radix
(Scutellaria baicalensis) and Salvia miltiorrhizae Radix (Salvia miltriorrhiza). Calibration
graph showed good linearity across wide concentration ranges of the marker compounds.
The simple analytical procedure has shown good accuracy and precision, and therefore is
proposed an efficient method for fingerprinting analysis as well as quality control of the
herbal drug. Quantities of marker compounds from collected samples of Scutellariae Radix
and Salvia miltiorrhizae Radix were assayed.

In the third sub-project, gene expression pattern associated with sensitivities to each
agent were analyzed with oligonucleotide arrays that comprised approximately 30,000
genes. This study were used DNA microarray data for mouse whole genes to examine the
change of effective gene activity of 70% EtOH extracted from Scutellariae Radix, Salviae
Miltiorrhizae Radix and their ingredients such as baicalein, wogonin, chrysin, tanshinone I,
cryptotanshinone, rosmarinic acid, salvianolic acid B on LPS treated macrophage cell line.
Based on analysis, 20 genes were selected for further anaysis from 33,000 whole genes in
microarray. The genes were validated by RT-PCR. The broad spectrum of the differentially
expressed genes, including those associated with inflammation, apoptosis, anti—oxidants, as
well as others, IL-11 R al, IL-6 ST and Tgfbl, indicate overall cellular response to

Scutellariae Radix, Salviae miltiorrhizae Radix and compounds treatment.
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1.1 FZA7NEAY 58
G, ikl BREe) Y FRARFAY debATAULe] aPHE AUBYYR el FAR
A% A 9 biochipd BT PYBIYRY ESFAK H

320 2 2¥ baicalin, wogonins 2 flavonoid 8% 3} benzenoid, phenylpropanoid 2% 3}&&3 wilo 23
tanshinone [, TA 59 diterpenoid 8% dimethyl lithospermates9 lignin 2% 3}EEE IAZvtE 181
Hoz Festel AEHN ANEE Awdt. Bed dEEEs AXZEHE T FAEANE 7HHLO}1
finger—print analysis& AA%th g8 FaAES THOE 44 J& 243 ALY a4
g A5 AyetH, R s Foto]l FEAE 3o GR AEdh

1.3 7974 2 &3

O stk gokEelo|y B7aln HAZo|nR A3} faAo] Fuso] Qi Q1A AEE %l 4
ol Sjglold wlE Bek sk, oMz /)98y stok, AR EANRAL 59 oo FolE
Tk, wepd Azke 4% skl FA . okl BAZ sdely] S Bed oA oF AAr)es
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ABZAFo] = 20029 39 -k 44 FAst 25 (FHH) & Ads s+, 5
3w AEeA FHH 2391935 A1 SFstebAqA e +4 (GAP) ¥ %
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2001 2002 20034
ze | AAF | FYF(ton) A | T F(ton) A | T4 F(ton)
(ton) | AF | FFA | (ton) | AF | FFA | (ton) | AF | TFA

e 181 253 - 232 73 - 309 213

A - 91 - 58 - 53
O ElelA Bkl Zo] 33 oA A, Ak ¥ ofye} 2=rollA] £91HaL Qs F& Fax
A FE srebAol Sl AArEe] wihd FR Al olth kel e Sl Ak mjn|ste] S8 ¥
I 9A oyt vid dAFo] FelH fEHL ASS ¢ T Utk
O a3 b2 digkeRd 871 el FAE o] = T2 AokAjolth
O 27 @ako] A 9 Al disire nlnd B A77F 3so] 1o fdd v A7E
H7b FEHAA R FE B AFeFe] M2 glE Agolm g 2003 89 AFY o kS
AWF 20009 196 AP AASAFATNE FAU T AL A shobr) fetst A 2
< 2 HAE ko] A% Sl A9t SR & ZoR AR HT

1.2 $TATNLAAS] SRLHE
1.2.1 &5 249 AEddE 29
<ZFzEE>
el FoAEY flavonoid 8F R 7EEEE 23S Xt 10F o3 E4& wEstal 9ake FaA4
9l diterpenoid 8% % lignin3}gE 2F& X335t 105 o] E2S B3}

<EZIAHE>

oz iH flavonoid 17% % penolic compound 2%& X3Fste] 19F9 e woatdlil Tito RN
diterpenoid 5% % lignin 3}HE 65 X§ste] 1159 TS T3 S dx53E  diterpenoid
8% % lignindldre 2¥5 ®elshs Aolgloy witel FE8WE 0% EtOHS ARgstel wSAE4<)

s

diterpenoid 2.t} lignin 3}§HE9] shaFo] wWol FxEH WU lignindtghEo] @o] 2|5 lar nbd
e v GxERd F5 A9E doh

1.2.2 F53 Sk AHSHELES D FAEFHMNL
7t. B3 date] GHEAE (6F 2 7)Y %—f‘l%@.‘%’d N

diterpenoid 3}

9 ke dHE AYEAEAE (39 49 HPLCHS 6%, LC-MS/MSH & 7%, WAt
=

o] A% HPLCY ¥ LC-MS/MSW E%F 6%F) 9

ANA=EZAS HPLC/UV 3 LC—MS/MS

[e)
Hog AAsTozHN Iy ite faAdE FEHS HPLC/UV H3p LC-MS/MS Ho=
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. #3353 @it HELAE 65 =
Far kel dAE AP ELE (359 49 HPLCHS 6%, LC-MS/MSHLE 7%, @it
o] A% HPLCH¥} LC-MS/MSH EF 6%)° s &l tdt validatione U @5l ©

a Ao mH FAREAYl et Bl

123 A4S BT B, @ AYBYYRY &5 494 AF
T AT HiE AT W9 EX 94
-39 FEE L AR g 70% EtOH =& % A+ 87 g 100
— In vitro assay Cytotoxicity assay, PGE: assay® A 3dslo] 7z} A& 100
Y FE 9 AIZHE o Aesre AA%
— Cell Line : Raw 264.7 cell + LPS A& (100
C ermalal & n ng/ml)
rEAE 5 RNA T2 — Time : 2, 4, 8, 18hr 100
— Sample : 70E, Baicalein, Wogonin, Chrysin
1=} — Applied Biosystems chemiluminescent RT
dx . Labeling kit
& DNA microarray —Scanner Applied Biosystems 1700 100
Chemiluminescent Analyzer
~ &% 8% Fo — Program : Avaiis_@ , R, F;anther 5
RT—PCR = — 2 fold ©]%9 B8 gened A7A 100
° - A5 AHE gene 227) AF
. . - S 9 R HEEme tist 540 Q7] Wil
- EARAAL B T A e g s e 100
- DB A& - DB 7% A= A% 100
- WA FEE E AR R 70% EtOH F&& % A% 671 g5 100
- In vitro assay : A8 F% Y|Cytotoxicity assay, NO, SOD, GSH assayS A 33} 100
Azhe of 7t Amel AsEet ANAY
—Cell Line : Raw 264.7 cell + LPS = €]
(1 mg/ml)
- 9EAE $ RNA &g ~Time : 2, 4, 8, 24hr 100
-Sample:70E, tanshinone I, cryptotanshinone,
22} rosmarinic acid, salvianolic acid B
SR - Applied Biosystems chemiluminescent RT IVT
(G2h | . Labeling kit
DNA microarray -Scanner : Applied Biosystems 1700 100
Chemiluminescent Analyzer
- , - Program : Avadis" , GenPlex, R, Panther
— = oAz 3Ilo _ ’ ’ ’
- &5 w4 &9 ¢ RT-PCR) 2 fold °]Ae] F& genes XA 100
° - 23l AH geneES A A
T EARAAe HE oy el | 54 #d f94 A4 100
- DB A& - DB 75 25 ¢4 100
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1.3.1 FJATEE

Table 2. =rJollA Fad g2 A A7 (Flavonoid)
Compound
Compound name Reference
type
6-C-a-L-Arabinopyranosyl-8-C-03 | S. Takagi et al, Phytochemistry, 20, 2443, 1981 (uv,
-D-glucopyranosylchrysin ir, pmr, cmr, ms)
Apigenin H. Itokawa, Chem. Pharm. Bull,, 29, 254, 1981
Apigenin-7-O-0-D-glucuro | Y. Miyaichi et al, Chem. Pharm. Bull, 37, 3, 794,
—pyranoside 1989
Baicalein (Noroxylin) K. Sagara et al.,, Shoyakugaku Zasshi, 40, 1, 84, 1986
Baicalein—7-methyl ether TP. Popova et al., Chem. Nat. Comp., 9, 6, 699, 1973
Baicalein-7-O-3-D-glucopyra T. Tomimori et al, Yakugaku Zasshi, 104, 5, 524,
-noside 1984 (uv, ir, pmr, cmr, ms)
Baicalin SS. Subramanian et al., Phytochemistry, 11, 439, 1972
Carthamidin Y. Kimura et al.,, Chem. Pharm. Bull,, 30, 1792, 1982
Chrysin Y. Kimura et al.,, Chem. Pharm. Bull,, 30, 1792, 1982
Chrysin-6-C-#-D-glucopyranoside-8-C | S. Takagi et al, Phytochemistry, 20, 2443, 1981 (uv,
—a~L-arabinopyranoside ir, pmr, cmr, ms)
. . H. Yamamoto et al, Shoyakugaku Zasshi, 41, 2, 97,
Cichlorooroxylin A
1987
. o T. Tomimori et al, Yakugaku Zasshi, 103, 6, 607,
Dihydrobaicalin .
1983 (uv, ir, pmr, cmr, ms)
. . S. Takagi et al, Yakugaku Zasshi, 100, 1220, 1980
Dihydrooroxylin A .
(uv, ir, pmr, cmr, ms)
. . T. Tomimori et al, Yakugaku Zasshi, 102, 4, 388,
5,8-Dihydroxy-6,7-dimethoxyflavone )
. 1982 (uv, ir, pmr, cmr, ms)
Flavonoid ) T. Tomimori et al, Yakugaku Zasshi, 103, 6, 607,
5-Hydroxy-7,8-dimethoxyflavone .
1983 (uv, ir, pmr, cmr, ms)
T. Tomimori et al, Yakugaku Zasshi, 102, 4, 388,

4'-Hydroxywogonin

Isocarthamidin

Isoscutellarein
Isoscutellarein-8-0O-glucuronopyrano
side

Maltol

Neobaicalein

Norwogonin

Oroxylin A

Oroxylin A-7-O-glucuronidemethyl

ether

2(R),

3(R)-2',3,5,6', 7-Pentahydroxyflavanon
e

2',35,6", 7-Pentahydroxyflavanone

Salvigenin

Scutellarein

1982 (uv, ir, pmr, cmr, ms)

M. Takido et al, Yakugaku Zasshi, 96, 381, 1976 (uv,
ir, pmr, ms)

Y. Miyachi et al., Chem. Pharm. Bull., 37, 3, 794, 1989

Y. Miyachi et al., Chem. Pharm. Bull., 37, 3, 794, 1989

A. Ohnishi et al.,, Agr. Biol. Chem., 51, 5, 1449, 1987
Anon, Natl. Med. J. China, 53, 417, 1973
T. Tomimori et al., Yakugaku Zasshi, 103, 6, 607,
1983 (uv, ir, pmr, cmr, ms)

M. Goudard, Phytochemistry, 17, 145, 1978(ms)

TP. Popova et al.,, Chem. Nat. Comp., 9, 6, 699, 1973

T. Tomimori et al., Yakugaku Zasshi, 102, 388, 1982

(uv, ir, pmr, cmr, ms)

Y. Kimura et al, Chem. Pharm. Bull., 30, 5 1792,
1982 (uv, ir, pmr, ms)

S. Takagi et al.,, Yakugaku Zasshi, 101, 899, 1981

E. Wollenweber et al., Phytochemistry, 24, 9, 2129,

1985 (uv, pmr, cmr) ; B. Voirin, 22, 2107, 1983
Y. Miyaichi et al., Chem. Pharm. Bull., 37, 3, 794, 1989




Compound

Compound name Reference
type
) Y. Miyaichi et al, Chem. Pharm. Bull, 37, 3, 794, 1989
Scutellarin )

(uv, ir, pmr, cmr, ms)

. . T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529, 1984
Scutevulin .

(uv, ir, pmr, cmr, ms)

Skullcapflavone II-2'-methyl ether M.Takido et al.,, Yakugaku Zasshi, 95, 108, 1975
Tectorigenin SO. Lee et al.,, Korean J. Pharmacogn., 20, 4, 219, 1989

. T. Tomimori et al, Yakugaku Zasshi, 103, 6, 607, 1983
Tenaxin [ K

(uv, ir, pmr, cmr, ms)
(25)-2',6",7-Trihydroxy-5-methoxy-flavan| T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529, 1984
one (uv, ir, pmr, cmr, ms)
(25)-4'5,6,7-Tetrahydroxyflavanone-7-O- o )

. Y. Miyaichi et al.,, Shoyakugaku Zasshi, 42, 3, 216, 1988
B-D-glucuronopyranoside
(25)-4'5,7,8-Tetrahydroxyflavanone-7-O-
. Y. Miyaichi et al.,, Shoyakugaku Zasshi, 42, 3, 216, 1988
B-D-glucuronopyranoside
Y. Kimura et al., Chem. Pharm. Bull, 30, 5, 1792, 1982
2(5)-2' 5,6’ 7-Tetrahydroxyflavanone .

(uv, ir, pmr, ms)

2,2" 4" 6-Tetrahydroxy-6'-methoxychal T. Tomimori et al, Yakugaku Zasshi, 104, 5, 529, 1984
-cone (uv, ir, pmr, cmr, ms)

T. Tomimori et al., Yakugaku Zasshi (J. Pharm. Soc.
2',3" 5, 7-Tetrahydroxyflavone .

Jpn.), 104, 5, 529, 1984 (uv, ir, pmr, cmr, ms)
2'5,5"7-Tetrahydroxy-6',8-dimethoxyfl-a|Y. Kimura et al., Planta Med., 50, 4, 290, 1984 (uv, ir,
vone pmr, cmr, ms)
2'.5,5'-Trihydroxy-6,7,8-trimethoxyflav-o|T. Tomimori et al, Yakugaku Zasshi, 104, 5, 529, 1984

Flavonoid ne (uv, ir, pmr, cmr, ms)
2' 5,6,7-Tetrahydroxyflavanone J. Geigert et al., Tetrahedron, 29, 2703, 1973
T. Tomimori et al., Yakugaku Zasshi, 102, 5, 388, 1982

2' 5,6", 7-Tetrahydroxyflavone
2'5,6'-Trihydroxy-7,8-dimethoxyflavone
2'5,7-Trihydroxyflavone
2'5,8-Trihydroxy—6,7-dimethoxyflavone
2' 5, 7-Trihydroxy-6',8-dimethoxyflavone
2' 5, 7-Trihydroxy-6-methoxyflavone
2'5,8-Trihydroxy-7-methoxyflavone
4' 5, 7-Trihydroxy-6-methoxyflavanone

Viscidulin T

Wogonin

Wogonoside
Wogonin-7-O-(-D-glucuronopyrano-syl
methyl ester
Wogonin-5-0O-(3-D-glucopyranoside

(uv, ir, pmr, cmr, ms)

Y. Miyaichi et al., Chem. Pharm. Bull., 35, 9, 3720, 1987

T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529,
(uv, ir, pmr, cmr, ms)
S. Takagi et al, Yakugaku Zasshi, 100, 12, 1220,
(uv, ir, pmr, cmr, ms)
T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529,
(uv, ir, pmr, cmr, ms)
T. Tomimori et al., Yakugaku Zasshi, 103, 6, 607,
(uv, ir, pmr, cmr, ms)
S. Takagi et al, Yakugaku Zasshi, 100, 12, 1220,
(uv, ir, pmr, cmr, ms)
S. Takagi et al, Yakugaku Zasshi, 100, 12, 1220,
(uv, ir, pmr, cmr, ms)
T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529,

(uv, ir, pmr, cmr, ms)

Y. Kimura et al.,, Chem. Pharm. Bull., 30, 219, 1982

T. Tomimori et al., Chem. Pharm. Bull., 33, 4457, 1985
T. Tomimori et al, Yakugaku Zasshi, 102, 388, 1982
ir, pmr, cmr, ms)

S. Takagi et al., Yakugaku Zasshi, 100, 1220, 1980

1984

1980

1984

1983

1980

1980

1984

(uv,
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Table3. = ]l A

S

EAN

Ade ate]l dE A (Diterpenoid, Lignin)

Compound type

Compound name

Reference

Diterpenoid

1,2,5,6-Tetrahydrotanshinone I

1,2-Dihydrotanshinquinone

12-Methoxysalvinone

3-a-Hydroxytanshinone Il a
1-Dehydromiltirone
1-Dehydrotanshinone
4-Methylenemiltirone
6,7,8,9-Tetrahydro-1,6,6-trimeth
ylfuro(3,2-c)naphth(2,
1-E)oxepine

-10, 12-dione
7-B-Hydroxy-abieta—8,
13-diene-11, 12-dione
7-Oxo-sandaracopimaric acid
Arucadiol

Cryptoacetalide
Cryptotanshinone
Cyptanshinone

Dan shen spiroketallactone

Danshenol A

Danshenol B

Danshexinkun A

Danshexinkun B

Danshexinkun C
Danshexinkun D
Deoxyneocryptotanshinone
Dihydroisotanshinone I
Dihydromethylenetanshinquinone
Dihydrotanshinone I

Epi dan shen
spirospiroketallactone
Epicryptoacetalide
Euphracal
Formyltanshinone
Hydroxytanshinone I
Isocryptotanshinone
IsotanshinoneIlb

Methyl dihydrotanshinone

Methyl tanshinate

Methyl tanshinonate

Methylenetanshinone

HM. Chang et al., J. Org. Chem., 55, 3537, 1990

N. Okamura et al., J. Chromatogr., 542, 317, 1991

N. Wang et al, Planta Med., 55, 4, 390, 1989

Y. Ikeshiro et al.,, Phytochemistry, 28, 3139, 1989
HW. Luo et al.,, Yao Hsueh Pao, 23, 830, 1988

HM. Chang et al., ]J. Org. Chem., 55, 3537, 1990

HM. Chang et al.,, J. Chem. res.(S), 4, 1990

HM. Chang et al., J. Org. Chem., 55, 3537, 1990

B. Esquivel et al., ]J. Nat. Prod., 50, 4, 738, 1987
LZ. Lin et al.,, Planta Med., 54, 5, 443, 1988

F. Asari et al.,, Chem. Lett., 10, 1885, 1990

Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991
S. Luo et al,, Yaowu Fenxi Zazhi, 8, 154, 1988
HW. Luo et al., Phytochemistry, 27, 270, 1988

Y. Tezuka et al, Chem. Pharm. Bull, 45, 1306,
1997
Y. Tezuka et al, Chem. Pharm. Bull, 45, 1306,
1997

Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991

Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991

CN. Fang et al.,, Hua Hsueh Pao, 34, 197, 1976
HW. Luo et al.,, Yao Hsueh Pao, 20, 542, 1985
Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991
Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991
HM. Chang et al., J. Org. Chem., 55, 3537, 1990
Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991

HW. Luo et al., Phytochemistry, 27, 270, 1988

F. Asari et al., Chem. Lett., 10, 1885, 1990

A. Ulubelen, J. Nat. Prod., 52, 6, 1313, 1989

HM. Chang et al., ]J. Org. Chem., 55, 3537, 1990
HW. Luo et al., Phytochemistry, 24, 815, 1985

Y. Ikeshiro et al., Phytochemistry, 28, 3139, 1989
AR. Lee et al., J. Nat. Prod., 50, 157, 1987

HC. Lin et al., Chin. Pharm. J., 43, 11, 1991

MK. Chien et al., Hua Hsueh Hsueh Pao, 36, 199,

1978

MK. Chien et al, Hua Hsueh Hsueh Pao, 36, 199,
1978

HW. Luo et al., Yao Hsueh Pao, 24, 341, 1989
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Compound type Compound name Reference

Methylenetanshinquinone XL. Huang et al.,, Shin Wu Hsueh Pao, 22, 98, 1980

Miltionone 1 Y. Ikeshiro et al.,, Phytochemistry, 28, 3139, 1989
Miltionone IT Y. Ikeshiro et al., Phytochemistry, 28, 3139, 1989
Miltipolone G. Haro et al.,, Chem. Lett., 9, 1599, 1990
Miltirone N. Wang et al.,, Planta Med., 55, 390, 1989
Neocryptotanshinone Y. Ikeshiro et al.,, Phytochemistry, 30, 2791, 1991
Nordihydrotanshinone HC. Lin et al., Chin. Pharm. J., 43, 11, 1991
Norsalvioxide H. Ginda et al., Tetrahedron Lett., 29, 36, 4603, 1988
Nortanshinone HW. Luo et al.,, Phytochemistry, 24, 815, 1985
Przewaquinone A B. Li et al., Phytochemistry, 30, 3815, 1991

. B. Yang et al, Yaoxue Xuebao, 16, 837, 1981; CA, 96,
Przewaquinone B 177900

Salvia diterpene lactone V. |HM. Chang et al., J. Chem. Res. (S), 4, 1990
Salvia diterpene lactone VI |HM. Chang et al., J. Chem. Res. (S), 4, 1990

Salvia tanshinone 31 HM. Chang et al., J. Org. Chem., 55, 11, 3537, 1990
Salvia tanshinone 32 HM. Chang et al., J. Org. Chem., 55, 11, 3537, 1990
Salvia tanshinone 33 HM. Chang et al., J. Org. Chem., 55, 11, 3537, 1990
Diterpenoid Salvilenone LZ Lin et al, Planta Med., 54, 5, 443, 1988
Salvinone N. Wang et al., Planta Med., 55, 390, 1989
Salviol E. Wenkert et al., Phytochemistry, 13, 2545, 1974
Salviolone HM. Chang et al., J. Org. Chem., 55, 11, 3537, 1990
Salvonitin M. Noguchi et al., J. Nat. Prod., 48, 342, 1985
Tanshindiol A A. Yagi et al., Planta Med., 57, 288, 1991
Tanshindiol B A. Yagi et al., Planta Med., 57, 288, 1991
Tanshindiol C A. Yagi et al., Planta Med., 57, 288, 1991
. HC. Lin et al, J. Chin. Chem. Soc. (Taipei), 43, 199,
Tanshinketolactone
1996
Tanshinol 1 HW. Luo et al.,, Chem. Pharm. Bull., 34, 3166, 1986
Tanshinonal N. Okamura et al., Planta Med., 58, 571, 1992
Tanshinone EE-B A. Yagi et al., Planta Med., 57, 288, 1991
Tanshinone I G. Honda et al., Chem. Pharm. Bull., 36, 1, 408, 1988
Tanshinone IIb CN. Fang et al.,, Hua Hsueh Hsueh Pao, 34, 197, 1976
Tanshinone A G. Honda et al.,, Chem. Pharm. Bull,, 36, 1, 408, 1988
Tanshinone V A. Yagi et al., Planta Med., 55, 51, 1989
Tanshinone VI A. Yagi et al., Planta Med., 55, 51, 1989
Ammonium-potassium
X . . T. Tanaka et al.,, Chem. Pharm. Bull., 37, 2, 340, 1989
lithospermic acid B
Catecholaldehyde W. Chen et al.,, Chung Ts’ao Yao, 11, 442, 1980
Danshensuan B Z. Chen et al.,, Yao Hsueh T'ung Pao, 16, 24, 1981
Dihydrocaffeic|T. Yokozawa et al, Chem. Pharm. Bull., 36, 1, 316,
acid(tetramer) 1988
Lignin Ethyl lithospermate CB. Al et al., Planta Med., 58, 2, 197, 1992
Magnesium lithospermic .
acid B T. Tanaka et al., Chem. Pharm. Bull., 37, 2, 340, 1989
Salvianolic acid A LM. Li et al., Planta Med., 50, 227, 1984
Salvianolic acid C CB. Ai et al., J. Nat. Prod., 51, 1, 145, 1988
Salvianolic acid D CB. Al et al., Planta Med., 58, 197, 1992
Salvianolic acid E CB. Al et al., Planta Med., 58, 197, 1992
Salvianolic acid G CA. Al et al.,, Chin. Chem. Lett, 2, 1, 17, 1991
3 W W] gRol 1 B4 Balel A ofu] ul Be AT FaAde] gow 1 ANEE
BuEder 379 44 flavonoid7t FAE O 2 Table 20148} o] B arxo] glom o]go:
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alpha—pyrone type< butylphthalide 9] 5%, benzenoid 3}8-%¢l benzoic acid?,
phenylacetaldehyde” S 21%, diterpenoid A2 <l Ferruginol” 150] Hi¥ o] glon o]ge %
LipidAd % 3%, Monoterpenoid A% 3%, phenylpropanoid 339 Elemicin® < H] &3} 3%,
protein 10%, sesquterpenoid 4%, steroid 2F2] 3etES0o] g HuyHrh FAAAdTEE
flavonoid A4 2] 3}3HE<1 baicalein, baicalin, wogonin¥} oroxylin A°ll #3F A7} W2 H|F S
ZAska glom 1 flek 3F 2 Ve el #ek A 7F M E o] gtk 15 baicaline 71 @Ol
FrEo e ARer T Aoz E vy 2 ddse] RuHdn 5 1) A ¥
gz 22 (antiinflammatory and antiallegic)®™” 2) anti—HIV®™ 3) &<F& 7} (anticancer
activity) 1'% 4) &213 &3} (antioxidative activity) ™ ' 5) anti—-SARs I ZubulolgAamyy =
o ApARs} B §0]9 1 baicaleine anti—HIVS ™, anticancer activity'°™'?, antioxidative
activity &332 7129 wogonin anti—respiratory syncytial virus &3%'%, anti—hepatitis B
virus &7, goH'? gatsta 'S vebde oroxylin A anti—respiratory syncytial
virus@4319 & UeldTh 1 9o acetoside (3241 2 3" 5 7—tetrahydroxyflavone 9]
49 & an'? 2-Ph flavone (insect antifeedant activity)?? 3 7+8 33259 AS o
A7 wag wp Qo

G Afele Be AFAdrr By FHol glon FAFTSEE Table 38 #o] W2 FRe
diterpenoid®} lignins°] X1 FHAt. o]2o% Boucheny%©] benznoid 3+&E< protocatechuic
acid9} rancinamycin IV 2%< 22 R1%Y39 7 flavonoid 382 2%%729 phenylpropanoid 83

24 25 P - 126 . .
%¢l danshensu ), Chens©¢] danshensuan A, danshensuan C ”, rosemarinic acid >, salvianolic

acid F?79] 2%9 3F&8EESo] wu Hygow 1 9 quinoid 2%, saponin 257,
sesquiterpenoid 2£%7%  triterpenoid 5&°* 77, tannin 129 FTEVS0] Zhzh Be Hu ¥
. 1 9] FFAdTE Zhangs ol HPLC-UVS HPLC-MS7]€S o] 43t ©@4t9] finger prints
23331 GuEo] high—speed counter—current chromatography® ©]&a|A FQ AR 9
finger printE TEY39 91 MosaddikSe HPLCE o]€3fe] walo 2XE  tanshinone A,
tanshinone I , cryptotanshinone, dihydrotanshinone 1 & R k- 5 A= Tk Guso]
HPLC-ESI-MSE olgdto] witel Fe@dAdEdel finger prints #4791 Xues
reversed—phase liquid chromatography 2 ©] 23} cryptotanshinoneS #2331t}

e @AATE TS diterpenoid$} ligningtgEEe] &l F2 AT7F o] gk WA
diterpenoidd &l ofa] ArH tanshinone I A, tanshinone I, cryptotanshinone, 15,
16—dihydrotanshinone®] acetylcholinsterase #4*" 3} cytotoxicity &4 &3 2 Uebdtty ¥ 3}
3 okunos tanshinonell A, tanshinone I, cryptotanshinone®] SOS inducing 84S A &3t}
1 Ba'P399 00 LamS-S tanshinone I A, tanshinone 1B} neuroprotective &3S 7}Athy H
1473899, w8 UengSL tanshinoneIA9] cytochrome p4051As0] 3t Aez Az 9}
Niu5o] antioxidant &4< R 19399 Wangs < neotanshinon®] anti—breast cancer &I
vebdtty 2’89 1 Mostallino$S miltrone®] AA&4ke] st AsavsS vepdicty ®aY
3t9th.  lignindtad-Eo] @A AFE  salvianolic acid A9l cytotoxicity®®, antitumor &IV,
anti—fibrosis &#°Y7} B 1E 1 salvianolic acid BS FIHEH°Y ¢t enhance angiogenic
process’™Z R 1139 91 lithospermic acid®} lithospermic acid BE anti—HIV&IE 7Rt E= &
AAT7 RV E gt 1 9] @4 AT RE danshinone FAFEEQ S—3-10] 2 PP A

e GEW T, caffeic acid FEEA &9, Fuold A% biological B4o] BT H gl
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1.3.2 SHATEF

Sulel A ATrE S 9 Gake] AFolu 2 el dst A A el dis] e R WA Skl sk
=Y A7 AFE B9 baicalein®] LPSE 458 IL-129 AL 5% & oz Agfgvts B
9} NO—dependent apoptotic pathwayE AEAH oz o4 aitt= B V7 97 wogonin® =&
79} dEoka 5 npeuroprotective &Ao] zHzb R 1% ¥9) o baicalein® baicalin®] - dhak
stazt ol Futglglolasirl Bt E QT olelen FaARE] WA A APAT FFAAZ o] &
o] GAANE AAF AFREE BuFHGEY FFA~ FastanVe FFFEE0] CYPELF
CYP1A1/29] olA=Hgo] BtV glom sAsiEso] rate] FAWAR 18 ¥&47} neutrophill
infiltrationg #2A17]= &3¢ rate] G#244, CClLel 93 AAHE 1 A5FS JdAsts 48
o] 9tk Wi},

GAkol FUYARATAH}E B Kangs©o] redical 27152 7FA+= 1-hydroxypinoresinol-O— 8
—D—glucoside® #& R 1393 Choiso] salviamiltamideZ"", Ryuso] cytotoxicity A< 7}
A% tanshinol A, tanshinol BE 2 R372&9th &4 AT tls] A3 B™ tanshinone 1A,
tanshinone I, cryptotanshinone, 15, 16—dihydrotanshinone 19 &atslazrzt Ru™@ 59w
tanshinone 1 A= dAdZ=g 37 R E % o cryptotanshinoned} 15, 16—
dihydrotanshinone®l A% diacylglycerol acytransferase® A4S Ad) s guregolan’™®, a
AZad’”, Fagan’Vse musigler 15, 16—dihydrotanshinone [ ol A= gkl A aa™ g
DNA clavegeE Adste a3 % mauE gt} =38t tanshinone IA7} osteoclast differentiation}
bone resorptione A&V3l= &I/ HuE QT caspase—3E2 A A7 apoptosisE S =V 1
109 Foadw Atk By el e E O F lithospermate B #4st & 7Y 9} emodin]
neuroamidase @49 A &L 7} 7h7t R
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H2g SEASIELAS 2T MY S X T

7L A8AE - dd =doA Ale 3 (Scutellaria Roots, 79 Y @ 2005 7€) dAakx~7
g Q1 T4t (Salvia Miltiorrhiza Roots, 79 2005 104¥) 3~4dE& 43t 242 4
S oA gRle A F AREEGlT WAk AEF S FE skt
. 7171 ° Ak — ', BC-NMR spectrum< Varian®] Gemini 2000 (300 MHz) ¥} Bruker2]
AMX 500 (500 MHz)& A3t SAstion, Wi EE=H 2= tetramethylsilane (TMS) & A&
3ttt 882 fisher 2] melting pointE AFE3] 543592 Column chromatography £ 1A
MerckAFe] Kieselgel 60 (No. 7734, 0.063—0.200 mm) ¥+ Kieselgel 60 (No. 7729, 0.063
mm ©]3}), Kieselgel 60 (No. 9385, 0.040—0.063mm) 3} Lichroprep RP—-18 (NO. 13900,
0.040-0.063 mm)E AFE3+¥tE T3 Mitsubishi kaseirb?] MCI—gel(75—150 ), sephadex
LH-20& AF&3l% o, TLC platex= Kieselgel 60 Fass ¥} RP—18 Fasys (Merck) & AFE3F T}
HFAA ok 10% H.SO4E AHE3MY o™, UV 254 nm, 365 nm detections HaAct 5%, 3
9 column chromatography Aok 15 Aloks Al §lo] AR&aaL UwA] Aok 135 Aloks 4
A ArEsEAY EF AkS AFEELY T glucuronic acid € sugar standard® Sigma Chemical
Company, LTDellA + AFE-3}3iTh

o} 329 3% 9 B8-3F 20 Kg& 80 TollA 70 % oletE& (30 ¢) 2 12X 38 FF3to] 1L
FZ IS rotary vacuum evaporator® F=3to] 70% EtOH extract ¢F 6 Kg& At} o]F 5.9
Kg& & 2000 =9 oJ7]e] CHyCl(15¢)E 7Fsto] #3827 |= CH:Cly & F5o=2 3% o
& CH:XCLTS #ZHsFste]l CHoCly extract(300g)S AU tA] 352 7|9 2 WHo=
EtOAc (15¢), n—BuOH (15¢)so 2 FE3}9 EtOAc extract 120g, n—BuOH extract 2.2kg
# Hy0 extract 1.6kgS dgith o]5 = CHyCly extract Y+ (30.5g) 2 silica gel column®. &
2l3t A3 compound 1~72 ¥t EtOAc extract T3t AXH(120g)E silica gel(0.063—-0.200
mm)ZE 9] 83l column chromatographydt®] compound 8~16< #8391 BuOH extract =
50g< silica gel column®l ® F23t A3 compound 17, 18, 195 At}

g e 3 9 2 olAdnTe] FAE AR FAF dAHE-4d) 17.45kgs 70% EtOH
2 A dFA7 33 FF F 58] 70% EtOH extract 2.37kgS WE9ith 70% EtOH extract
= Eof o] o]7]o] n—Hexane2 7}8to] £33&}o] n—Hexane extract(48.8g)S I thA] ==
& Ad7)eh e WY oe® CHoCly , EtOAc , n—BuOHz2E FE3F9 CHoCly extract 27.89g,
EtOAc extract 212.23g, n—BuOH extract 149.11g ¥ H,0O extract 1.79kgS Lt} o=

Hexane, CHsCly &S 34 column chromatography® AA% A3 compound 1, compound 2,

£ of

ﬂ—!—‘

compound 3, compound 42 55 H# Gt EtOAcEE I3t silica gel column chromatography &}
MCI—gel, RP—18 column, sephadex LH—20 column& ©]&3}%] compound 6~112 &3t}
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2.2 F=3 @9 AR B AR

2.2.1 HPLC/UV %Rl & =3 dite] GHEZDE BF oD sAFFH M
1. 7171 & Al ¢F
7} #a

o HAE F B Ao AE3t ¥F=E2Z wogonin—7—0—glucuronic acid methyl ester (1),
wogonin (2), baicalein (3), 5,7,2'5'—tetrahydroxy—8,6'—dimethoxyflavone (4) baicalin (8),
chrysin (9), oroxylin A (10)¢ RTFS tsugdmela 8 AAS RF:FS Alautol HL
AA glo] AFEsEATY. UHFE=EE AFE3E Propylparabens Sigma(St. Louis, MO, USA)Z5FE
T-9]8Ft}. HPLCE HEFZ ¥ oAl EYEZHL Fisher Scientific Co.(Fairlawn, NJ, USA) =ZX-E
T4t 11 acetic acid® Merck KGaA (Darmstadt, Germany) ZFE] 7Yttt 2 A& o] Alg3t
2ol Millipore®t Milli-RO4, Milli-Q FF&A(Bedford, USA)E 343 Loj2FE
A3l ol A 0.2 xm membrane filter (Phenomenex, CA, USA)E E3AI7 v
ultrasonicationdte] AFE3FSith 1 9 BEE AloFES BA4T AlYS ARESESIY HPLC system<
1525 binary pump$} autosampler, degasser, column oven 2.2 TFA ¥ Waters 2796 (Waters,
America) system®] photodiode array detector (Waters 2996)7} &ztd 7|71 AFE3SFAT)
HPLC ZHE 7S w349 guard Z% (4.0 mm x 3.0 ID mm)e] €& Luna C18 analytical
column (4.6 x 250 mm, I.D. 5 um, Phenomenex Torrance, CA, USA)S Al&3l9 1 AHLELEE
40C=E frAsto] ARgaFaitt.
L S e

gake]l AR = B Ago] AME3d EFEZ rosmarinic acid (1), salvianolic acid B (2),
15,16—dihydrotanshinone I (3), cryptotanshinone (4), tanshinone I (5), tanshinone IIA (6)+
tedigtwel 8 A TFEEFS Aol ML A glo] ARSI (Fig.2) WHiETE=
AFg3t 4—hydroxycinnamic acid® Sigma (St. Louis, MO, USA)ZXE T35ty HPLCE
HEFS- 7 oA EUEH-L Fisher Scientific Co.(Fairlawn, NJ, USA) =ZXE Y4391 acetic
acid= Merck KGaA (Darmstadt, Germany)ZFE TYsct. £ Ad A3t xaF= 33
THTE TG Milli-Q 2EFAR FAE sdste] ARESIGITh olFS 0.2 #m membrane

filter (Phenomenex, CA, USA)E E3A]71 Y+ ultrasonicationd}o] AFEsF¥Y. 1 9 EE

ANFE2 AT AleRS ARESEAITE whakel AR el ot dEHE sty g8 ARgd
Y759 X+ Fig 29 #uh ¥F% HEEY(stock solution) ZF &% &, rosmarinic acid

(500 pg/mL), salvianolic acid B (1,000 wgg/mL), 15,16—dihydrotanshinone 1 (500 gg/mL),
cryptotanshinone (500 pgg/mL), tanshinone I (500 pg/mL), tanshinone IIA (500 pgg/mL) 2]
FTEE HEEe] o] AT §F 4 CTE AR Gt AMESE 7]7]Z+= GILSON 321 PUMP,
UV/VIS 151 detector, 231XL. sampling injector, % Waters 600 PUMP, 486 Tunable
Absorbance detector, 717 Plus AutosamplerE AF&3}9t}.

2. 329 A A5 FE2xA A
7} #F
T AEE 0.1 g& AHEE] 70 % ol€re 50 mLE F718Fe] 60 %7t sonicationdt TS o] 75}

o] HPLCE ARg3to] b 7 Aol 7Hd 2 249 He 28 2407 A4t

0
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AF ABE B4 E 3 & 0.3 g2 AFESEY] 75 % methanol 50 mLE F7Fske] 30 7 reflux

gto] FEF § ojisto] HPLCE AHEate] peak7t 7Hg 2 EjHe 238 24002 A4

3. BAY AFS 93 validation AA]
7} AXA, B9, AEA D AFSA (Linearity, range, LOD and LOQ)

3% ZF HES 7} AR oA A4S el v52 BAISH
A

7 o
EFEe] WA ol g APHNOR AWAS T Fatel F3d AAAL UehiA 3 g
E}

7} standard 9 AXAA FEWHHE wogonin, 0.2~20 pg/mL, baicalein, 0.2~50 gg/mL,
5,7,2'.5'—tetrahydroxy—8,6'—dimethoxyflavon, 0.1~10 xg/mL, baicalin, 1.0~336 xg/mL,
chrysin, 0.1~10 gg/mL, oroxylin A, 0.1~10 gzg/mL=Z 3}%t}.

(2) @4

7} standard® AAA sEHYE  salvianolic acid B, 0.2~800ug/ml; rosmarinic acid,
15,16—dihydrotanshinone 1, cryptotanshinone, tanshinone I, tanshinone IIA, 0.2~40 ug/mLZ%
sheltt.

. 34% (recovery)

HE AN F spiked ZFEY FLTF AL 2 Aiel diste] 20~200% ®SlelA H7re 3
bash® M (QC sample) ¥} Z2HAZ TTES HI7IeHA] &2 AAE +4819 3|+&S T3
3952 maker compoundE $E Al F&H Hrlsto]l SAsEtE. Sampleo] H7bE 2EF
<& 3 sampleo] EAEE 7} 24 . AL sE7F AEiA RS ske] 53] Sk
Marker compound &9 3F&2 HEFTFY de H7MS sample(Cos) 3 H7FsEA o2
sample (Cpasa) & A 3FO] 4= AN E Ao AFA e tislste] F
S5 548 & HtE 55 (Cad) 9 BlaLste] ARt o] &8 35EE A vy 2o
) [ (odservelconcentration - basdanalyteconcentration) |

addedanalyteconcentration

X

rlo o
i

1o

02

=2,

Y

ofN

w
10
I-
2
K
=
-z
=}
N
G
1o
oo (g

Recovery (% x100 %

(1) $2F 20~200% ®HYoA A7}t 3 batch® AY 5%+ rosmarinic acid : 5.0, 10.0, 15.0 g
g/mL; salvianolic acid B 60.0, 150.0, 300 xg/mlL, 15,16—dihydrotanshinone I: 1.0, 2.0, 3.0 x«
g/mL; cryptotanshinone: 2.0, 4.0, 6.0 xg/mL; tanshinoen I: 1.0, 2.0, 3.0 xg/mL; tanshinone
IIA: 2.0, 4.0, 6.0 pg/mL ©|t}.
(2) T 20~200% HHANA HrkgE 3 batch®] HA FEE S LC-MS/MSeA
5,7,2' 5'—tetrahydroxy

—8,6'—dimethoxy flavone, 5,7,2',6'—tetrahydroxyflavone, baicalin, chrysin, A% 10 ng/mL, 500
ng/mL, 1000 ng/mLZ 3} 3, HPLC-UVelA+= wogonin, 0.40, 1.00, 2.00 xg/ml, baicalein,
0.80, 2.00, 4.00 pgg/mL, 5,7,2'5'—tetrahydroxy—8,6'— dimethoxy flavon, 0.13, 0.26, 0.66 g
g/mL, chrysin, 0.02, 0.05, 0.10 gxg/mL, oroxylin A, 0.10, 0.20, 0.40 gxg/mL= 3} T}
o 3839 WHEA (repeatability)

g 3H A vrEA (repeatability) & standard mixture® 7FA 1 BA171717F Alxke] W Eke| wel @

wogonin—7—0—glucuronide methyl ether, wogonin, baicalein,
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3= AEE ®B7] 3te] A< 53] injectiondte] retention time¥ WA W= AEE s}
AT,
2t AdA 9 A& (precision and accuracy)

A FARYE T3 A A 9@ Lo A AEAdS AR iFES F
e Al 7 sEE 7R HAE EA sk st Ao = HE . X
oAl AAH7 st 2752 spike@d? EFE A7l whet 24 Aghe] Apol2 EAIS
W 9] standard®] F7HFE 3l HUbe g 2o A AEAEEs S8 Slet
of duf, dzte® o] 3 Y REE A3t Accuracy (% bias)v ths 2
concentration (Cpom) 2} observed concentration (Cops) 2] H 3t ZH-E AlAlsk
bias (%) = [(Cops = Chom)/(Chom)] x 100. Relative standard deviation (RSD)+= Tha 2] 0 & H-E
AArarAth %RSD = [standard deviation (SD) / (Cops)] x 100
uh FA (stability)

A AN ZFEFE HEE 98 A2
= Bl mEE gufjolA el by /gl wsto

1l 255 Ws}AA Theoretical plate (N), capacity factor (k'), separation factor
(@), Resolution (Rs) & A& Alitste] AESIT

L BTH W F ANDY AE BT B4 Gssay)
éj{%?l_ ‘E’jﬁlﬂq] [q_]:q_ vero‘:];q7]_ E]’T‘j:‘ 8%_94 3?)—% }\]JEJ_% EH}B]-EE X]E}\é%ﬂ @'%]:% E—}ﬂé}%q—
NF BEel TUA W FFel BE g PR skl wHAL I (SUNCHN), 7

)
>,
O
-
A
=
>
2
N
o

SAATS A (GYD-KOR), AsAdT8  F=ab (GYD-CHN), kAl ¢ =4t
(DAE-KOR), threFg A+l S=4F (DAE-CHN), A4 8a7h 1918k AEAI =2 (KIG-1), A
4 wA7E g SFEAIR (KIG-2) 5 ez A2 shee 48kt

gEst 2 g FUAT e 16T S AA T ARAEY S BT Als o
Aol A W Fael e e AESH] et St gA AR dd Al (K-1, 20059 11
4 ), g oA A ] (K—4, 20059 4€ 7)), =Wl FHA FAF oA v FAdAbelA
78 (K-2, 064 2€ 3D, =r&lelA 1% AZZA AHsAs C=3, kA1 F3), A=A -

A (C-6), FFAIZelA -5 91F (C-9) 59 16F= U

oL
N
=

2.2.2 LC-MS/MS ¥l g% F57 @4t SH4EAE BF o9 sAFZY A
1. 7171 4 A<
7} 2

FFY AR T 2 AP AR xFEZ wogonin—7-0-glucuronide methyl ester(1),
wogonin(2), baicalein(3), 5,7,2'5'—tetrahydroxy—28,6'—dimethoxyflavone(4), 5,7,2'6'—tetra
hydroxyflavone (6),  baicalin(8), chrysin(9)2] XrEs sy stuz A A Bkt
YHEEZFEZ0FE AFE3F puerarine Sigma(St. Louis, MO, USA)=ZXFE FYs¥ct. HPLCE
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methanol< Fisher Scientific Co.(Fairlawn, NJ, USA) =ZX¥ 31l acetic acid= Merck
KGaA (Darmstadt, Germany)Z%E T3t FA+E Milliporeet Milli—-RO4, Milli-Q
74 (Bedford, USA)E T3t "ol24E AME33Y. ol 0.2 xm membrane filter
(Phenomenex, CA, USA)% 3 A]Zl t© ultrasonicationdte] AFE&F3Th 71 ¢ BE Aok
BAF AekS AFEEH Tt Wogonin—7—0—glucuronide methyl ester(102.3 pg/mL), wogonin (144
wg/mL), baicalein(88 pg/mL), 5,7,2'5'—tetrahydroxy—8,6'—dimethoxyflavon(132.4 pg/mL),
5,7,2' 6'—tetrahydroxyflavon(58.9ug/mL), baicalin(97 pg/mL), chrysin(108.9 pg/mL)<2 stock
solutions methanol® A Z3 & 4 CZ YA R AT} Standard solutione AFE 2 & e working
EEF o|ZEAo] serial dilution 3dFo] AMEEYT WREEEA (S, puerarin)2 105 pg/mLE
methanolell A Zste] AFgstgch AZEAHL compound 1 (0.2 — 1020 ng/mL), compound 2 (0.3
— 1440 ng/mL), compound 3 (1.1 — 1100 ng/mL), compound 4 (1.3 — 1320 ng/mlL),
compound 6 (1.2 — 1180 ng/mL), compound 8 (1.0 — 970 ng/mL), compound 9 (1.1 — 1090
ng/mL) o FEZ AT Quality control (QC) samples 3+ o) puerarine surrogate
standard® 3ol EFE H7FE Y. QC sample2 H%5 F% 10, 500, 1000 ng/mL=
Y8l ). Surrogate standardis kAl e 22 blank AEE TEH] ¥E A FZR7F H|g
E4E Agste] 8 AEs dAlske 3S wetth Pueraring flavonoidAlZM 359 AR
TZ7}F Blsestet
. ot

gA AR = B A% AFE3E  tanshinone I, tanshinone IIA, cryptotanshinone,
15,16—dihydrotanshinone I, rosmarinic acid, salvianolic acid Be ZFZL Ztjsru ZHE A
kol Mo A glo] AFESTE R EEERE AFESE imperatorin(R A 9] A& T 2 9
w2 HE A3t HPLCE methanol® acetonitriled Fisher Scientific Co.(Fairlawn, NJ,
USA) EX¥ F93%t9 1 formic acid= FlukaA} (St. Louis, MO, USA) 288 stttk &2 A
of AHg-3t A= Millipore$t Milli-RO4, Milli-Q S#7&% (Bedford, USA) & &3 "Hol&FE
AFEEA T ol 0.45 sxm membrane filter(Phenomenex, CA, USA)E S3¥A1 %
ultrasonication®ll &8l &7]sto] ARGS9 B AokE2 AT Aoks ItiE ARSI
gHokal AAE= Ball mill (Retsch, Rheinsche, Germany)2 A}&3dle] 242 wE= oS &
(standard test sieve No.25, 0.710mm, Cisa, Barcelona, spain) S E3A|A #d3 A5ZE vl
B3t R ==L Ultrasonicator (Bransen 8510, Branson, Danbury, CT, USA) & A}
AT AP oA ARESE XFEFES 2= Fig. 40 YERSIH

7y EFEO] HELN(stock solution) tanshinone [ (92 ug/mL), tanshinone IIA (108
ug/mL), cryptotanshinone (95 ug/mL), 15,16—dihydrotanshinone I (132 ug/mL), rosmarinic
acid (190 ug/mL), salvianolic acid B (150 ug/mL) 2 FEZ methanol® #| %3t T 4Tl I
Hslal B4 Alnpt} 2% % (working range) & O] A gmjo A3 A (serial dilution) dFo] AFE-
3Gt YR EFE3 (Imperatorin) < 96.5 pg/mLCOZE methanolell #A|F3lo] AME3lHTE 2+ &322
AzEAe LOQS AA =S weldllA] tanshinone 1 (0.92 ~ 92.0 ng/mL), tanshinone ITA (1.08
~ 108.0 ng/mL), 15,16—dihydrotanshinone I (0.66 ~66.0 ng/mL), cryptotanshinone (0.95 ~
95.0 ng/mL), salvianolic acid B (7.5 ~ 1500.0 ng/mL), rosmarinic acid (4.75 ~ 475.0 ng/mL)

o] MR Ao Wi EEEdY HF A § s 6.45 ng/mL7t HEE &S0t

2. B3 A NRY FEXH AA

7v. &sa
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HPLC system< degasser®} binary pump, autosampler 7} &&% HP 1100 series (Agilent
Technologies, Palo Alto, CA, USA)E A}£3}3 29, column ovens F7IE F&slo] AFE3 T
HPLC® 2+ 94 Luna C18 analytical column® AFEsISGn ZAHI FUd3 ngao=z ZX=
guard A9 (4.0 L mm x 2.0 ID mm)S AFESIS Y. d9H 255 40CE FA 8t A3
autosampler+= 10CZ FAs¥ o™ FUHL 10 pLZ 9. FF ARE 0.1 g2 A3 70
% olete 50 mLE F7Fsto] 60 3t sonicationdt thg o]3}sle] HPLCE AlE-3lo] 33 7 A Ho]
7P & Y He 208 SAxder dAYsih

. At

HPLC system< degasser®} binary pump, autosampler 7} &% HP 1100 series (Agilent
Technologies, Palo Alto, CA, USA)E AI€33 21, column ovens F712 Fzbsle] AFE-8}Sit).
AZvE 7YY 2= 78% acetonitrile (0.1% formic acidE ¥3%h)Z isocratic elutiondle] AF&3}
Atk F45LE 0.2 mL/mine. 2 gt Mass systemS Turbo-lonSpray interface”’} &2FH Sciex
API 3000 triple quadrupole tandem mass spectrometer (Applied Biosystems, MDS Sciex,
Concord, Canada) AFg3}9it}.

Ion spray interface EH 7}A 25360 T 9 d75.5 kVelA o] REZ AREST. 4 54
St es RE AR ZIES 3EF9 (flow injection) st HAXAL 891 & ZACE F
23513 T). ¢ nebulizing gas flow, 1.31 L/min (setting 11); auxiliary gas flow, 6.1 L/min; curtain
gas flow, 1.25 L/min (setting 10); orifice voltage, 53V; ring voltage, 400V, collision gas
(nitrogen) pressure, 3.58 x 10 °Torr(setting7). 5] A TAAEES] A YRruZHo| 23
precursor 2 19} #HE product ©]22 MRM WHo=z EA3AY. AFTAHAEST .59 EHAq
ol W3zl= T-1 (m/z 277 — m/z 249), T-IIA (m/z 295 — m/z 277), DT (m/z 279 — m/z
261), CT (m/z 297 — m/z 251), SA (m/z 719 — m/z 520), RA (m/z 361 — m/z 163), LS
(m/z 271 — m/z 203) ©]t}.

AAel FEWHE HPLCOA f5d FEHS vE o= gtk HPLC AW olx FFof digh

=

A¥S 3 A3 75% MeOH=ZE 3043t sonication F&3 WHo] 71 A dsle] 2 F&1 Fdst
Al skalom, LC/MS/MSe +9 A Add sz 3|4 sto] ARgaigltt. @it #2434 100 mg
S 75% MeOH<& 50 mL 7}3t4 30%%t sonication %—%8}“4. o] FZAL A4 T F AT
Tt #38t010.2 um membrane filterdtA . °o]& o] el 1008 3]st & .59} 37 LC/MS/MSe
T et

3. 44 AS<& 1% validation AA

7y, AAA, B9, ZEdA 9 FZFA (Linearity, range, LOD and LOQ)

ZF AZAE] A ee dES 7 AR l"“:"ﬂ/ﬂ A4S UYedls 22 ZAEow Yt
FFEH WAHE o] g3 AFHdorw ABAF ¥ B Fato] dsd AAAS YA g9l &9
o HEFALOD) & Ay #3u(S/N)=3& 75 Jatda, 34 (L0Q £ S/N=102 e}
e 24 2718kl

Z} standard & AAAY HFEWHAE wogonin—7—0O—glucuronic acid methyl ester(0.2 ng/mL~
1020 ng/mL), wogonin(0.3 ng/mL~1440 ng/mL), baicalein(1.1 ng/mL~1100 ng/mL), 5,7,2',5'
—tetrahydroxy—8,6'—dimethoxyflavone (1.3 ng/mL~1320 ng/mL), 5,7,2',6'—tetrahydroxyflavone
(1.2 ng/mL~1180 ng/mL), baicalin(1.0 ng/mL~970 ng/mL), chrysin(1.1 ng/mL~1090 ng/mL)
= sl
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(2) 24

7+ standard® AAA HEWHE salvianolic acid B, 7.5~1500 ng/mL; rosmarinic acid, 4.5~
475 ng/mL; 15,16—dihydrotanshinone I, 0.66~66 ng/mL; cryptotanshinone, 0.95~95 ng/mL;
tanshinone I, 0.92~92 ng/mL; tanshinone IIA, 1.08~108 ng/mL=% 3} t}.

. 35S (recovery)

A A BEE FE, o3 ¢ AAY 23S AAE A ALY A-ES AES] A
)=
o

of IF= H7/PHe g% EAAAZFY Feldlth HE AN F spikedt XF=9] 27 A
z} Ao thsle 20~200% HLANA H7Fgt 3 bashd (2 4 bash) AR (QC sample) I} thx=7
Az ZFaS FJA7bskA &2 AAE A5k &S Fsilth 398 maker compoundE2] <%
= Al FE=A Hrtsto] 545kl Sampleoﬂ A7E EFF9 ok < sampleo] £A3= 2 B4
EZ 9 okl A, F 1 FE7F YA EF o] 53 A5 E. Marker compound 59 IFE&L =
FE9 & H7Fs sample (Cons) 3 Z”%W %2 sample (Cpasa) & A 3F0] A EA ] WA T
g WA E e A Ut FEE S & MUY FE(Cud) & Blste] Ak
stelth. ol g9 3 5&2 A& s g
Recovery(%) - [ (odservelconcentration - basdanalyteconcentration) ] <100 %
addedanalyteconcentration
1) =

20~200% W elA H7Fgk 3 batchd AH FEE wogonin—7—0—glucuronic acid methyl
ester, wogonin, baicalein, 5,7,2'5'—tetrahydroxy—8,6'—dimethoxyflavone, 5,7,2'6'—tetra
hydroxyflavone, baicalin, chrysin, A% 10 ng/mL, 500 ng/mL, 1000 ng/mL= 3} t}.
(2) @4

5709] QC sample(control sample *3%) S method validation A8 22, #+ %7} tanshinone
I (0, 1.84, 3.68, 9.20, 18.40 ng/mL), tanshinone IIA (0, 2.70, 5.40, 13.61, 27.00 ng/mL),
cryptotanshinone (0, 1.52, 3.04, 7.60, 15.20 ng/mL), 15, 16—dihydrotanshinone I (0, 0.66,
1.32, 3.30, 6.60 ng/mL), rosmarinic acid(0, 4.75, 9.50, 23.94, 47.88 ng/mL)°| HE=
Zu|sg o),
ot 9 ad3 9 584 (repeatability)

v AW Aol HHEA] (repeatability) = standard mixtureE 7FA a1 B4 7]17]7F A17ke] W3l ulef
HalEs s H7] 918F9] 94 53] injection 3F9] retention time¥ WA W3lE = ALE &<l
st
2. A9A 2 F&A (precision and accuracy)

A EARYE T3 A A @ Lo AR AEAdS AxdEY 1FES RV 4
& Al 7HA SRR HrMe HAAE A e Ao ®s By AAteglt g8 2EE HUL
Holl A AAH7eE 27520 spike®d EF5 7Pl whel &4 Ak Aoz BA 83
bl 329 standard® F7FFS 3| GSolA Hybe oFy vk AT AUAS A3 95

of A, dztox o] 3 I HEE AT Accuracy (% bias)+= U 4l W2} nominal
concentration (Chom) ¥} observed concentration (Cops) 2] H# gk o ZH-E AlAks}S o),
bias (%) = [(Cobs = Crom)/(Crom)] x 100. Relative standard deviation (RSD)+= th& 2] 0 2 HE
Axker e, %RSD = [standard deviation (SD) / (Cops)] x 100
wk, QYA (stability)

A AReA ZEFE HErE A4S A2 W 2stelA A3 skl mEFe skl A



23 YA wgks oA kg Ade] st 30 U3k AA 77 0.5, 1, 2, 5, 10, 15, 30 Ll
SR A8 a9},
v}, €744 (robustness)

A AL HPLC columnel| wE 38 o]54 =7 W3
G4 o2, AY &%, gradiant £31°] W3}
<l
o)

\I

, A

ri

Olﬂ o

S
=

34, 713474 9%, pH W3}, ¢k
1o]x o7 o WEE TS W
HelgE=d 2 AFoE column® 79 column? 2% tjs) 741%0]— 9t}

_g_
F5H W %5 W3IAA Theoretical plate (N), capacity factor (k), separation factor
@), Resolution (Rs) & A& 7AAtste] AESHATH

UO

~

4. F=3 4 T AHBY HE T 4 (assay)

g9 FAH wet A7 e 8FY Fu ARE deE AR dFE ST
AT e 79A4 2 FRel e g HAES] fste] dA SuddA fE A A Aujet A
& oz FHse] AMgE Atk =HAHSUNCHN), AEA el 743k 3AHGYD-KOR) % 5
FAHGYD—CHN), o7+ FgA|gelx G945t st54HDEG-KOR) # F=5AHDEG-CHN), w774
distael A A5 A (UNI-CAT) ¢ a4 da7tsgdgduz e Algwgitt 7 2] KIG-13%

2r A% EALelA Felsheirh
Yo Al 8 TUATL GE 16% WA FA F ARYL FFS BAAAL AF @
Aol PUA W FRel BE g AES) gste] HaowA FAE A9 AW (K-1, 20054 11
3}

4 52, gl T FAFOEZA Akl A 9] (K-2, 06 2€ %), AL AVlEs A%
o A (K=3), W kAl =4F 19 (K—4, 200593 49 19, 718k S5 dFA44H
A a (C-1), FE5F AAFFHE T o}iﬂ—*m (C-2), Lzt AAANLFHAE T As
Ak (C-3), EAGTHF AMH*P (C-4), == IAETFHAE (C-5), A=AT &8 (C-6),
T EHAGTFAE (C-7), 57 *F ’\]X]‘/\;SE (C 8), dFAFNA =g fE (C-9), T &
PAGTHE At (C—1o), T AN FHE (C-11D), 7 AFFUAE 4% (C-12)9
165 oz At
FAARNE B4 FF, A AABYHRY B /A% AF

1. %?711%‘ IR
7} 13 s

O Hgtomw BREE 77 AR 8FS A 1AFA Aldwoel 3129 &% & 3dZE aito

st Ays ey,

O MicroarrayE 233l7] Y3Fe] mouse macrophage cell line Raw 264.7 cell®} J774.1 cell
£ H|3t] Raw 264.7 cell 2 ARt 7t FAE AHE-sEHE A,
— 7z} okAf Q] A|7F 4 E = Cytotoxicity assay$t PGE: assay (COX E4) 2 NO assay=
lgsto] A4,

O Raw 264.7 cellel 7} ¢FAlE A2 % ABI mouse chip (whole gene)& ©]&€3to] scan ¥

Avadis®, RS o] g3fo] £4]

- f9Te =S ARE ARSI Wit Ut genesol 95 ¥d genel| WIE & &
A=

O 1 2] Apoptosis signaling pathway, PDGF signaling pathway 52 <22 Yegds & &
A=

O 9% #4d FAxE Sl 22719 dxAA genes AHsto] RT-PCRE AaAst Ay} Azhds
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gene=°| W3ghs &4 5 Sl=.
O Oligochips o] &3l ¢kg] &%) thdl biomarker genesEol thdt dyl= data base A|2E
& A Vx ARE AT g5

U 2xd s
O sty oz gygrjojefor EFwH= Ao 70% FEEI AR 65 F 759 FES A 1

Aol A Al S 1k
O @4k F2 cardiovascularel #HHE A5 AgH = Z1or ol FWety] fl& dArst myt
oﬂ 27@'3 Co] Ntﬂo ;(]61451—
O Raw 264.7 cellel 7} k&S 2, 4, 8, 244k A2 & dEAel Fatstan A xl SOD,
NO, GSHE 43t A3 Algto] g5 NOS SODS Aol Wolx]al GSHE 4417t o] 3t
]

o
32
=2 do

A ol s S ¢ T

O cytotoxicity 9 2t &Akslt @azfeof tist A3 A3E EdlE DNA chipell A8 559 A
J3Fo] ABI mouse chip (whole gene) & Adsle] 243t Az}t IAkstel ddd FAA7}E
st pathway’} 7F8 ®o] W3lshs o4 4 9190, (oxidative stress, inflammation, TGF—
)

O W3y Pathways<S 43 A3, Mapkapk5, Mapkl3, Dusp6, Dusp?2 59 FHdA=0] &+
Aoz W3l

O A" 2=l g RT-PCR& A 3¢

O 1 9, Apoptosis, PDFG, VGF, TCA cycle o 943 vz

(O Oligochip= ©] &3t 2kgla sl 3t biomarker genesE°l o
S A% 7%= A5E A

1

N

ol w Moo

[o

& Al
.

=
A= data base A|2E -

ro

2.2. 4794
7}. Cytotoxicity assay
AETEAXN =L WST-8L AME3dt= Cell counting kit—8 (CCK—8, Dojindo Laboratories,
Tokyo, Japan)S ©]€3 =4. 96 well microplate®] Raw 264.7 M¥XE 7x10° cells/well,
J7T74A.1 NXEE 1x10" cells/wello] HEZ 23 oy 717 FER 343 FE5S 71 wellol
A7 & A8AITE FoF wjok ZF okEEL2 DMSO (Demethylsulfoxide, Sigma)oll ¢l & uvjx] &
Nog 3s|Aste] Abgstglom, HF DMSOEEY 1%7F A atdon well & F F3+= 100
w7F HE=E gk 48AIZF Wik & CCK-88€9d& 10 w® FH7hsto]l 4A17F wieF ¥ microplate
reader (Ceres UV 900C, Bio—tech instrument, U.S.A.)E A}&35}e] 450 nmolAq S3 = =4,
izael st %= 3EA.
(= H 7w el OD s, B #) — 1aBkwell® OD 40,8 T #1)
“(Controlwell® OD 50,8 T #) - laBkwell® OD 450,38 T )
. Raw 264.7 M¥8} J774.1A AEANAN COX-2 &
Murine macrophage cell line?l Raw 264.7 AEF9 J774.1A AEXFE ATCC (U.S.A)A
Fokwlol AL23}91 11, penicillin (100 U/ml), streptomycin (100 gg/ml), FBS (5.5%)< 3¢
F= RPMI 1640 9iA1 & AFg-sto] mjdstsls. COX—25 fetr] 9ste] nierd Raw 264.7 Al
EE 24-well platec] 5x10° cells/well, J774A.1 AEE 1x10" cells/wello] %% HFsla
lipopolysaccharide (LPS, 1 gg/mD& 7}’6P T 18A|ZFEot wekslk iR+ LPSW H7be
(100% &4 )3 LPSE H7FshA] &2 ++ (0% &4 2 blank) & AFESHS&. Bl okE=

% X 100

ot
i r1r 0

5

\
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Al NSAIDs?l ASA (acetylsalicylic acid; aspirin, Sigma Chemical Co, MO, U.S.A)E
ARES okEA8] & Z} welloll arachidonic acidE HEEE7F 30 Mo HEE HUbsta 37T
Fowjeket & AEdE FHdte] PGEE 54T w7k 70T B#sl=.

o). PGE:9] A%

LPSe] H7t2 2% COX-29 $%i% prostaglandin E; (PGE») 9 s% WaE A3t
HAeQl WS A3 PGE, assay+s EIA kit (Amershampharmacia, Ltd.,, UK. & A}£33
Goat anti—mouse Ig7} F2#= o] Q1= 96—well plateo] 3207 2.5 pg/well ¥%=°] PGE; & %ﬂ
T = A5E 7S 3, PGEs—peroxidase conjugate®} mouse anti—PGE.E 27 50 p1¥ 7}sta
Ao 1AZF HEEAIZI 3 0.05% Tween 202 33k phosphate buffered saline (PBS)®
kA9l Astslx] S PGE, &8 PGEs;—peroxidase conjugateE A A3, ad—38ka 3l 0
TMB (3,3',5,5'-tetramethylbenzidine) &9} 150 15 7}3fal Nioﬂﬁ 30 &3F wkeAIL F, 1
M HSOs 100 plE 7Fete] W3S SHAIX F 450 nmollA F3E=E S o] ¥HES A8
PGE»8 #7138 PGEs—peroxidase conjugate®}] ZAAwr¢o7 Z3w W3l Frole] #AES
et 35 JAFAAe o] 8oto] 24 Ak shR¥E PGER9 s A
2}, NO assay (Griess reagent System)

Az A5l NO S SHsH7] skl 1879l Griess7h Xﬂ}\]l diazotization reaction
o olal &, No assay kit (Promega, Corp, USA) S AF£39 2. A ArejolA] sulfanilamide
¢} NED (N—1-napthylethylenediamine dihydrochloride) AFg3}o] assayE R33 Raw
264.7 cell?} J774.1A cellS 24well plateo] 5x10° cells/well2 331 LPSE 7}8F 3 244
Foujekst AlFE Ee R - APEE A & ¥ A . AlFE standard$t AE A

NS 505 FHall 96 well plateo] Y1 sulfanilamide sol'n 50E H7}slo] Ad2ofA <k 10%
7F HES A7l & NED sol'ng 50uE B3t 108 v F 550 nmolA 3% 54.
"}, SOD assay (WST-1)

NO assay$ & xHdo = ﬂ\ﬂﬂ T wellell $28d MEE F=3sto] 27k (ice—cold) PBS
300E Y1 30%7F sonication 3 & 13000 rpmeolA 10&7F 94E# 3 3 sampleg 4.
SOD assay kit (Dojindo inc. Japan) & AFE3F 8|3t sampled} A F ¥ o] 3A3F standard<
96 well plated] Y1 WST 200uR EF38t1 A ASHE dilution buffer® Enzyme working
sol'ng Y welldl &5%. 37CoA 20-+3%F incubation ¥ ¥ 450nmelAr JF3d% S74.
BradfordH 2.2 roteing %3l SOD &4 protein FOo& HA,

v}, Glutathione (GSH) assay

GSH assay kit (Oxisreserach, USA)E A}F&3 SOD assays 3l &0t Al 5 100 s
# 3}l Metaphosphoric acid (MPA)E 10 g/100 mlZ A|Zste] 100 wE ¥ -ﬁr 13000rpm
oA 1087F AR 23} proteing AA. A5 €97 standardE A5 F buffere] 343t 96
well plateo] 180 wA 7} & R1 reagent 10 ul, R2 reagent (30% NaOH)E 10 ul H7}sk]
Ao "le AAA 1087F vHAF. 400 nmelA §3% 543 GSHE &k A4k SOD
assay A28 A3 A o= 2 SOD assayollx] A3 protein YO F H A,

A}l Total RNA #3d

okl S AlZbEE AE3 F  RNA purification kit (Qiagen)® RNAE #7354
Spectrophotometer®}t A7 Fo = oF W &
oh. 9% / FAts #d FAXe 23 ¥

Chip A3 e & AelM FdF /

&to] RT-PCR& 3kl Fdxe] 2dd
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IL-1, ptges2, TNF-¢ 2 @& W3}
NOS, SOD¢] & WstE HAE

2t DNA chip A4d< A% A5 A

Microarray chip®l AEA]7] $13F4] total RNAOIA cDNA XE3i= cRNA 34 2 labelings 7
A& A A3 RT labeling kit (1xpd %) = RT-IVT labeling kit (2xd %) 2} Purification
kit (o]’ Applied Biosystem, USA)& Ab&3to] Algd AW oz APS 213,
2}, Hybridization (E4 3 ¥-3)

A3 cDNA T+ cRNAZ chipell #71st & 55Co|A 16A17F hybridization A7), 71 % Al
23} chipg washing 3t & Ab & 4 substrate 3 7}3}o] scan 2 4] 2138,
7}. DNA chip¥ &4

Chip& AB 1700 scanner®lA] scandt. 2t position®14¢] signal$ Avadis®, R, GenPlex®<
ARg-eto] HAske] iz AT dataE vlaste] FAANLE e zlolE AL AL
% p<0.050]stolH 2uf o] FrtebAL 28 o) FHAash RS fFoshA WE slow dY
El. DNA chip®] 23 &<l (RT-PCR)

Chipe] #4 Ay HAAE A=Y AAAJA Fe THsH] kel chip 4o AH&3
RNA A 852 A48 A5 didt RT-PCR 3. &% a2 &3 oy g4,
7. DB +%
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2.2.1 379 AHSPYEL

Compound 1 (guaiacol); 'H-NMR (CDCls, 200MHz)ppm: 6.86~6.84 (4H, m, H-3, 4, 5, 6),
3.85(3H, s, OCHs)

YC—NMR (CDClz, 50MHz) ppm: 146.7(C—1), 145.7(C—6), 121.6(C—2), 120.3(C-5), 114.7(C-3),
110.8(C—4), 56.0(0OCHs)

Compound 2 (paeonol); '"H-NMR (DMSO—ds, 300MHz)ppm: 7.84(1H, d, J=9Hz, H—6), 6.53(1H,
dd, /J=9Hz and 2.7Hz, H-5), 6.47 (1H, d, /=2.7, H-3), 3.82(3H, s, OCHs), 2.56 (3H, s, CH3)
BC-NMR(DMSO—-ds,  75.5MHz)ppm: 113.7(C—-1), 165.7(C—2), 100.7(C—3), 164.1(C—4),
107.3(C=5), 133.3(C—6), 55.7 (OCHs3), 203.1(C=0), 26.6(CHs;)

Compound 3 (oroxylin A); '"H-NMR (DMSO-ds; 250MHz)ppm: 3.75(3H, s, OCHs), 6.63(1H, s,
H-3), 6.97(1H, s, H-8), 8.10~7.52(5H, m, H-2'~ 6", 12.95(1H, s, 5—0OH)

BC—NMR(DMSO—-ds, 62.5MHz)ppm: 182.5 (C—4), 163.4(C—2), 157.9(C—-7), 153.0 (C-9),
152.8(C—5), 132.2(C—4"), 131.7(C—1", 130.9(C—-8), 129.4(C—3', C-5",126.6(C—2', C—6",
104.9(C—3), 104.5 (C—10), 94.6(C—6), 60.2(0OCHa3)

Compound 4 (chrysin); 'H-NMR (DMSO-ds; 250MHz)ppm: 6.21(1H, d, /=2.0Hz, H-6),
6.51(1H, d, /=2.0Hz, H-8), 6.95(1H, s, H-3),7.52~7.63(3H, m, H-3', 4', 5", 8.03~8.06 (2H, m,
H-2',6", 12.81(1H, s, 5-0H)

BC—NMR (DMSO—-dp, 62.5MHz)ppm: 182.1 (C—4), 164.7(C—7), 163.4(C—2), 161.7(C-5), 157.7
(C—9), 132.3(C—4", 130.9 (C—1"), 129.4(C—2', C—6"), 126.6(C—3', C—5"), 105.4(C—3), 104.2
(C—10), 99.3(C—6), 94.4(C—8)

Compound 5 (tenaxin 1); ‘H-NMR (DMSO-ds; 250MHz)ppm: 3.81, 3.89, 4.01(3H, s, each
3x0CHs), 7.09~7.01(2H, m H-3', 5", 7.13(1H, s, H-3), 7.45~7.39(1H, m, H-4"), 7.87(1H, dd,
J=6.5 and 1.5Hz, H-6') 10.93(1H, br.s, 2'0H), 12.67(1H, s, 5—OH)

BC—NMR(DMSO—-ds, 62.5MHz)ppm: 183.0(C—4), 162.1(C-2), 157.2(C-2"), 152.8(C-7),
148.7(C-9), 145.7(C-5), 135.9(C—6), 133.4(C—4", 132.9(C-8), 128.5(C—6"), 119.9(C—-5",
117.4(C—1", 117.3(C-3"), 109.0(C-3), 106.4(C-10), 62.1(8—=0CHz3), 61.7(7—0CHs3),
60.8 (6—0CHs3)

Compound 6 (skullcapflavone 11); '"H-=NMR (DMSO-ds 250MHz)ppm: 3.74, 3.78, 3.81, 4.00(3H,
s, each 4X0CH3), 6.34(1H, s, H-3), 6.61(2H, d, /=7.5Hz, H-3', 5", 7.31 (1H, t, J=7.5Hz, H-4")
10.16(1H, br.s, 2' OH), 12.64(1H, s, 5—-0OH)

BC-NMR(DMSO—-ds, 62.5MHz)ppm: 182.7(C—4), 162.6(C—2), 158.5(C—6"), 156.9(C—2",
152.8(C—7), 148.8(C-9), 146.5(C—5), 136.0(C—6), 132.8(C—8), 132.8(C—4", 118.9(C—-10),
112.1(C-3), 109.1(C—1",109.0(C—3", 102.5(C-5", 62.0(8—0OCH3), 61.7(7—0OCHa3),
60.8(6—0CH3), 56.1(6'=0OCHs)

Compound 7 (rivularin); 'H-NMR (DMSO—ds 250MHz)ppm: 3.69, 3.74, 3.90 (3H, s, each
3x0CH3), 6.28(1H, s, H-3), 6.60(1H, s, H-6), 6.60(2H, d, J=8.2Hz, H-3', 5", 7.31(1H, t,
J=8.2Hz, H—4'), 12.70(1H, s, 5—0H)

YC-NMR(DMSO—-ds, 62.5MHz)ppm: 182.4(C—4), 162.4(C-2), 158.6(C-7), 158.6(C—6",
157.0(C=5), 156.9(C—2"), 150.0(C—9), 132.8(C—4", 128.6(C—-8), 112.2(C-3), 109.2(C—1",

:
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109.0(C—3"), 104.2(C—10), 102.5(C—-5"), 96.2(C—-6), 61.3(8—0CH3), 56.8(7—0CH3),
56.1(6'=0OCHs)

Compound 8 (wogonin); 'H-NMR (DMSO—-d,; 250MHz)ppm: 3.84 (3H, s, C8 —OCHs), 6.30(1H,
s, H-3), 6.99(1H, s, H-6), 7.57~7.62 (3H, m, H-3', 4, 5'), 8.04~8.08 (2H, m, H-2', 6")
YC—NMR(DMSO—-ds, 62.5MHz)ppm: 182.3 (C—4), 163.2(C—2), 157.7(C—=7), 156.5 (C-9),
149.9(C-5), 132.3(C-4", 131.1 (C—-19, 129.5(C—3', C—-5", 128.0(C—8), 126.5(C—-2', C—6",
105.3(C=3), 104.0 (C—10), 99.4(C—6), 61.3(8—0CH3)

Compound 9 (baicalein); 'H-NMR (DMSO-d; 250MHz)ppm: 6.62(1H, s, H-3), 6.92(1H, s,
H-8), 7.51~7.62(3H, m, H-3', 4', 5", 8.03~8.07(2H, m, H-2', 6"

PC—NMR(DMSO—ds, 62.5MHz)ppm: 182.4 (C—4), 163.1(C—2), 153.9(C=7), 150.1 (C-9),
147.2(C—5), 132.1(C—4", 131.2 (C—-1), 129.6(C—6), 129.4(C—-3', C—5", 126.5(C—2', C—6",
104.7(C—10), 104.5 (C—3), 94.2(C—8)

Compound 10 (2’ ,5,6 —trihydroxy—7,8— dimethoxyflavone : viscidulin 1) ; 'H-NMR
(pyridine—d5, 250 MHz, & ppm ) : 3.75, 3.93 (ea. 3H, ea. s, 7,8—0CHz3), 6.63 (1H, s, H-3),
6,95 (1H, s, H-6), 6.81 (2H, d, /=8.2, H-3" 5" ), 7.28 (1H, t, /=8.2, H-4" ), 13.42 (1H,
br s, 5—0H)

YC—NMR (pyridine—ds, 62.5 MHz, & ppm) : 164.1 (C—2), 113.1 (C—3), 183.4 (C—4), 158.1
(C—-5), 96.1 (C—6), 158.7 (C—7), 129.5 (C—-8), 151.1 (C-9), 105.5 (C—10), 107.5 (C—-1" ),
158.8 (C—2" , 6" ), 110.3 (C—3" ,5" ), 132.7 (C—4" ), 56.2 (7—OCHa3), 61.4 (8—0OCH3)
Compound 11 (2° ,5,7—trihydroxy—6',8—dimethoxyflavone) ; 'H-NMR (CDs;0D, 250 MHz, &
ppm ) : 3.79, 3.82 (ea 3H, ea s, 8, 6 —OCHs), 6.23 (1H, s, H-6), 6,27 (1H, s, H-3), 6.56
(1H, d, /=8.5, H-3" ), 6.60 (1H, d, /=8.5, H-5" ), 7.29 (1H, dd, /=7.8 and 8.5, H-4" )
"C—NMR (CD;0D, 62.5 MHz, & ppm) : 163.7 (C—2), 113.2 (C—3), 184.1 (C—4), 158.1 (C-5),
100.4 (C-6), 158.3 (C=7), 129.1 (C—-8), 152.3 (C—9), 103.3 (C—10), 105,4 (C—1" ), 158.5
(C—2" ), 109.6 (C—3" ), 133.6 (C—4" ), 110.8 (C-5" ), 160.2 (C—6" ), 62.0 (8—0OCH3), 56.4
(6" —0OCHs)

Compound 12 (5,7,2" ,6° —tetrahydroxyflavone); 'H-NMR (DMSO—ds; 300MHz) ppm:
6.21(1H, s, H=3), 6.32(1H, d, /=2Hz, H-6), 6.34(1H, d, J=2Hz, H-8), 6.42(2H, d, J=8.4Hz,
H-3', H-5", 7.12(1H, t, /=8.4Hz, H—4")

YC—NMR(DMSO—-ds, 75MHz)ppm: 181.6 (C—4), 164.0(C—7), 162.2(C—2), 161.4 (C-9),
158.2(C-5), 156.5(C—2", C—6"), 131.7(C—4", 111.8(C—3", 108.2(C—3), 106.5(C—3', C—5",
103.7(C—10), 98.6 (C—6), 93.7(C—8)

Compound 13 (5,7,2" |5’ —tetrahydroxy—8,6" —dimethoxyflavone); 'H-NMR (Acetone —dj
300MHz)ppm: 3.74(3H, s, —OCHs), 3.77(3H, s, —OCH3), 6.32(1H, s, H-6), 6.34(1H, s,
H-3), 6.56(1H, d, J=8.9Hz, H-3"), 6.93(1H, d, /=8.9Hz, H—4")

YC—NMR (Acetone—ds, 75MHz)ppm: 183.1 (C—4), 162.2(C—-2), 158.3(C—7), 157.6 (C-5),
149.4(C-9), 147.2(C-6"), 1439 (C-59, 128.5(C—8), 120.4(C—4", 1159 (C—-1Y,
113.0(C-3), 112.3(C-3", 105.4 (C-10), 99.6(C—6), 61.8(8—0OCH3), 61.5 (6'=OCHa)
Compound 14 (wogonin—7—0-glucuronic acid methyl ester); 'H-NMR (DMSO-d;
300MHz) ppm: 3.66(3H, s, —COOCH3), 3.88(3H, s, C8—0CHj3), 5.33(1H, d, /J=6.4Hz, anomeric H),
6.71(1H, s, H6), 7.06 (1H, s, H=3), 7.57~7.66 (3H, m, H-3', 4', 5, 8.06~8.09 (2H, m, H-2", 6"
YC—NMR(DMSO—ds, 75MHz)ppm: 182.5(C—4), 169.3(C—6"), 163.7(C-2), 156.2(C—7 or
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C—9), 156.0(C-9 or C—7), 149.4(C—5), 132.4(C—4", 130.9(C—1", 129.4(C-8, C—-3', C—5",
126.6(C—2', C—6", 105.6(C—3), 105.4(C—10), 99.7(C—1"), 75.7(C-5"), 75.3(C—-3"),
73.0(C-2", 71.5(C—4"), 61.6(8—0CH3), 52.2(COOCHj)

Compound 15(6"—ethyl-wogonoside); 'H-NMR (CDs;0OD, 250MHz)ppm: 1.27(3H, t, J=7.1Hz,
—OCHyCH3), 3.95(3H, s, —OCH3), 4.23(2H, q, J=7.1Hz, —OCH,CH3), 5.20(1H, d, /=7.2Hz,
anomeric H), 6.60(1H, s, H-6), 6.79(1H, s, H-3), 7.57(3H, m, H-3', 4', 5", 8.01(2H, m, H-2',
6"

YC—NMR(CDs;0D, 62.5MHz)ppm: 184.2(C—4), 170.3(C-6"), 165.9(C—2), 157.6(C=7 ),
158.0(C—9), 151.1(C-5), 133.3(C—-4", 132.4(C—-1), 130.3(C—-3', C-5"), 131.2(C-8),
127.5(C-2', C-6"), 106.2(C—3), 107.2(C—10), 101.9(C—1"), 100.3(C—6), 76.8(C—3",
77.2(C—5"), 74.5(C—2"), 72.8(C—4"), 62.5(8—0CH3), 61.6(—OCH»CH3), 14.4 (—OCHCHy)
Compound 16 (viscidulin —2" —0O—glucoside); 'H-NMR (DMSO—ds; 250MHz)ppm: 3.68(3H, s,
8—0CH3), 3.74(3H, s, 6'=0CH3), 4.77 (1H, d, J=7.7Hz, anomeric H), 6.21 (1H, s, H=6), 6.25(1H,
s, H-3), 6.88(1H, d, /=9.0Hz, H-3"), 6.98 (1H, d, /=9.0Hz, H-4")

BC-NMR(DMSO—-ds, 62.5MHz)ppm: 181.6(C—4), 160.3(C—2), 156.7(C—5), 156.7(C=7),
150.6(C—9), 147.9(C—2"), 146.1(C—6"), 145.3(C—-5"), 127.6(C-8), 119.3(C—4", 118.0(C—1",
112.0(C-3), 111.6(C—3"), 103.8(C—10), 101.5(C—1"), 99.9(C—6), 77.3(C—5"), 76.8(C—3"),
73.4(C-2"), 69.9(C—4"), 61.0(C—6"), 60.8(8—0OCH3), 60.8(6'=OCH3)

Compound 17 (wogonoside); 'H-NMR (DMSO-ds; 250MHz)ppm: 3.88(3H, s, C8-0CHs3),
5.09(1H, d, /=11Hz, anomeric H), 6.68(1H, s, H-6), 7.06 (1H, s, H-3), 7.60~7.62(3H, m, H—-3',
4',5", 8.06~8.09(2H, m, H-2', 6", 12.80(1H, s, 5—0H)

YC—NMR (DMSO—-ds, 62.5MHz)ppm: 182.6(C—4), 171.9(C—6"), 163.7(C—2), 156.8(C—7 ),
156.2(C—9), 149.3(C—5), 132.5(C-4), 131.0(C-1), 129.5(C—-3', C-5"), 129.4(C-8),
126.6(C—-2', C-6"), 105.4(C-3), 105.4(C-10), 100.3(C—-1"), 99.2(C—6), 76.7(C—3",
74.2(C—5"), 73.3(C—2"), 72.1(C—4"), 61.6 (8 —OCHa)

Compound  18(rutin); 'H-NMR  (DMSO-ds  300MHz)ppm: 1.34(3H, brs, CHas),
3.80~4.10(10carbohydrate protons), 5.14(1H, s, H—-1"), 5.78 (1H, d, J=7.5 Hz, H—1"), 6.53(2H,
brs, H-6 and H-8), 7.17(1H, d, J=8.5 Hz, H-5", 7.90(1H, dd, /=8.5 and 2.5 Hz, H-6"),
8.13(1H, brs, H-2"

YC—NMR(DMSO—-ds, 75MHz)ppm: 177.4(C—4), 164.0(C—-7), 161.3(C-5), 156.8(C-9),
156.6(C—2), 148.5(C—4"), 144.8(C-3"), 133.5(C—3), 121.5(C-6", 121.4(C-1", 116.5(C-5",
115.4(C-2"), 104.2(C-10), 101.4(C—-1"), 100.9(C—1"), 99.0(C—6), 93.9(C—8), 76.6(C—3"),
76.1(C—5"), 74.3(C—2"), 72.1(C—-4"), 70.6(C-2”, C-3"), 70.3(C—4"), 68.5(C-5"),
67.3(C—6"), 18.0(C—6")

Compound 19 (baicalin); "H-=NMR (DMSO-d,, 250MHz)ppm: 5.01(1H, d, J=11Hz, anomeric H),
6.99(1H, s, H-3), 7.03(1H, s, H-8), 7.57~7.59(3H, m, H-3', 4, 5), 8.04~8.07 (2H, m, H-2', 6",
12.55(1H, s, 5—0H)

YC—NMR(DMSO—-ds, 62.5MHz)ppm: 182.8(C—4), 171.9(C—6"), 163.7(C-2), 152.0(C-7),
149.4(C—9), 146.8(C—5), 132.3(C—-4", 131.0(C-6), 131.0(C—-1"), 129.4(C-3', C-5",
126.6(C—-2', C-6"), 106.3(C—10), 104.9(C-3), 100.9(C-1"), 94.5(C-8), 76.0(C—-3",
74.4(C-5"),73.1(C—2"), 72.2(C—4")
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Compound 1 (danshenspiroketallactone); 'H-NMR (CDCls) : 8.85 (1H, d, /= 8.5 Hz, H-1), 8.33
(1H, d, /= 8.6 Hz, H=6), 7.62(1H, dd, /= 8.5 and 7 Hz, H-2), 7.54 (1H, d, /= 8.6 Hz, H-7), 7.45
(1H, d, /=7 Hz, H-3), 4.46(1H, t, /= 8.1 Hz, H-14), 3.80(1H, t, /= 8.1 Hz, H-14), 2.95 (1H, m,
H-15), 2.73(3H, s, 18—CHy), 2.52(1H, dd, /= 12.9 and 7Hz, H-16), 2.10(1H, dd, /= 12.9 and
10.5Hz, H-16), 1.24 (3H, d, /=7 Hz, H-17)

BC—NMR (CDCl3) : 6118.2 (C-1), 131.9 (C-2), 128.9 (C-3), 135.1 (C—4), 122.1 (C-5),
128.5 (C-6), 122.1 (C—-7), 147.1 (C-8), 129.2 (C-9), 133.4 (C—10), 168.4 (C—11), 113.2
(C—13), 77.5 (C—14), 32.6 (C—15), 45.3 (C—16), 17.3 (C—17), 19.9 (C—18)

Compound 2 (tanshinone M A); 'H-NMR (300 MHz, CDCl;) & 7.63, 7.54 (2H, ABq, J=8.2 Hz,
H-6 and H-7), 7.22 (1H, d, /=1.2 Hz, H-15), 3.18 (2H, brt, /=6.3 Hz, 1-CHy), 2.26 (3H, d,
J=1.2Hz, 17-CHj), 1.81-1.63 (4H, m, 2—CHs and 3—CHy), 1.31 (6H, s, 18—CHj and 19—CHs)
YC—NMR (75.5 MHz, CDCl3) 30.6 (C—1), 19.8 (C—2), 38.5 (C—3), 35.3 (C—4), 145.1 (C-5),
134.1 (C—-6), 120.9 (C—7), 128.1 (C-8), 127.2 (C—-9), 150.8 (C—10), 184.3 (C—11), 176.4
(C—12), 120.6 (C—13), 162.4 (C—14), 142.0 (C-15), 121.8 (C-16), 9.5 (C—17), 32.5 (C-18),
32.5 (C—-19)

Compound 3 (tanshinone I1); 'H-NMR (250 MHz, CDCl3) : 9.19 (1H, d, /=8.0 Hz, H-1), 8.23
(1H, d, J=8.0 Hz, H-6), 7.73 (1H, d, /=8.0Hz, H-7), 7.50(1H, dd, J=7.1 and 8.7Hz, H-2),
7.38=7.27(3H, m, H-3 and H-15), 2.64 (3H, s, 18—CH3), 2.26 (3H, d, J=1.3Hz, 17-CHs)
YC—NMR (62.5 MHz, CDCly) : 118.7 (C—1), 132.7 (C—2), 129.6 (C—-3), 135.2(C—4), 123.0
(C—5), 132.9 (C—6), 124.7 (C-7), 130.6 (C—8), 128.3 (C—9), 133.6 (C—10), 183.4 (C—-11),
175.6 (C—12), 121.7 (C—13), 161.1 (C—14), 142.0 (C-15), 120.4 (C-16), 8.8 (C—17), 19.8
(C—18)

Compound 4 (cryptotanshinone); '"H-NMR (250 MHz, CDCls) : 7.61, 7.46 (2H, ABq, J=8.0 Hz,
H-6 and H-7), 4.86(1H, t, /=9.5 Hz, H-15), 4.34 (1H, dd, /=9.5 and 6.8 Hz, H—16), 3.64~3.53
(1H, m, H-15), 3.18 (2H, br t, /=6.3Hz, 1-CHy), 1.79~1.60 (4H, m, 2—CHy and 3—CHy), 1.33
(3H, d, /=6.8 Hz, 17—CHj), 1.28 (6H, s, 18—CHjs and 19—CHs)

BC—NMR (62.5 MHz, CDCl3) : 29.6 (C—1), 19.0 (C—2), 37.7 (C—3), 34.8 (C—4), 143.7 (C-5),
132.6 (C—6), 122.5 (C—7), 128.3 (C-8), 126.2 (C—9), 152.3 (C—10), 184.2 (C—11), 175.7
(C—12), 118.3 (C-13), 170.8 (C—14), 81.4 (C—15), 34.6 (C—16), 18.8 (C—17), 31.9 (C-18),
31.8 (C—-19)

Compound 5(15,16—dihydrotanshinone I); '"H-=NMR (250 MHz, CDCls) : 9.25 (1H, d, /=8.8 Hz,
H-1), 8.24 (1H, d, /=8.8 Hz, H-6), 7.70 (1H, d, /=8.8Hz, H-7), 7.35-7.57 (2H, m, H-2 and
H-3), 4.94 (1H, t, /=9.5Hz, H—15), 4.41 (1H, dd, /=9.5 and 6.8Hz, H—16), 3.70~3.55 (1H, m,
H-15), 2.66 (3H, s, 18—CHj), 1.39 (3H, d, /=6.8 Hz, 17—CHs)

BC—NMR (62.5 MHz, CDCl3) : 125.0 (C—1), 130.4 (C—2), 128.8 (C—3), 135.0 (C—-4), 132.1
(C—-5), 131.9 (C—-6), 120.3 (C-7), 128.2 (C—8), 126.0 (C—9), 134.7 (C—10), 184.3 (C—-11),
175.7 (C—12), 118.3 (C—13), 170.6 (C—14), 34.7 (C-15), 81.6 (C—16), 18.8 (C—17), 19.9
(C-18)

Compound 6 (salvianolic acid B); "H=NMR (250MHz, acetone—dy) : 7.62(1H, d, J=16Hz, H-7),
7.25(1H, d, /=8.5Hz, H-6), 6.90(1H, d, /=8.5Hz, H-5), 6.83~6.62(9H, m, Ar—H), 6.28 (1H, d,
J=16Hz, H-8), 5.90(1H, d, /=5.2Hz, H-7"), 5.19(2H, dd, /=4.5Hz and 7.3Hz, H-8" and H—8"),
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4.47(1H, d, /=5.2Hz, H—-8"), 2.86~3.13(4H, m, H-7"and H-7")

YC-NMR (62.5MHz, acetone—dy) : 171.4(C—9”), 171.1(C—9"), 170.5(C-9"), 166.5(C-9),
148.0(C—3), 145.9(C—4 "), 145.5(C—3", 145.4(C—3" ), 144.6(C—3"), 144.6(C—4"), 144.3(C—4
and C—4"), 142.8(C-7), 133.2(C—1), 129.0(C—1"), 128.6(C—1"), 126.1(C—2), 124.5(C—1),
121.8(C-6), 121.6(C—6"), 121.6(C—-6"), 118.2(C—6", 117.2(C-5), 117.1(C-2"), 116.7(C-2"),
116.0(C—-8), 116.0(C—5", 115.9(C-5"and C-5"), 113.1(C—2", 87.5(C-7), 74.8(C—-8"),
73.7(C=8"), 57.0(C—8"), 37.4(C—7"), 37.0(C=7")

Compound 7 (rosmarinic acid); "H-=NMR (250MHz, CDs;0D) : 7.49 (1H, d, /=15.9 Hz, H-7), 6.98
(1H, d, /=1.5Hz, H-2), 6.89(1H, dd, /=1.5 and 8 Hz, H-6), 6.71 (1H, d, /=8 Hz, H-5), 6.69
(1H, d, J J=1.5 Hz, H-2", 6.63 (1H, d, J/=7.7 Hz, H-5"), 6.55(1H, dd, /=1.5 and 7.7 Hz, H-6"),
6.21(1H, d, /=15.9 Hz, H-8), 5.12 (1H, dd, /=4.5 and 8 Hz, H-8'), 2.89~3.08 (2H, m, H-7")
BC—NMR (62.5MHz, CDsOD) : 127.6 (C—1), 114.4 (C-2), 146.8 (C-3), 149.7 (C—4), 116.5
(C—5), 123.2 (C-6), 147.7 (C=7), 115.2 (C-8), 168.5 (C—9), 129.3 (C—-1), 117.5 (C-2",
146.1(C—3"), 145.3 (C—4", 116.3 (C-5", 121.8 (C—6"), 37.9 (C=7", 74.7(C—8"), 173.4 (C—9")
Compound 8 (9° —methyl lithospermate); '"H-NMR (250MHz, CDs0D) : 7.86(1H, d, J=16Hz,
H-7), 7.14(1H, d, /=8.4Hz, H-6), 6.92~6.46(7H, m, Ar—H), 6.26(1H, d, J=16Hz, H-8),
5.82(1H, d, J=5.1Hz, H-7"), 4.25(1H, d, J=5.1Hz, H-8"), 3.64(3H, s, —OCH3)2.97~3.94 (2H,
m, H=7")

BC—NMR (62.5MHz, CD30D) : 172.1(C—9" and C—9"), 168.1(C—9), 148.8(C—3), 146.5(C—4),
146.3(C—3"), 145.3(C—3", 145.1(C—4' and C—-4"), 144.3(C-7), 134.4(C-1", 130.0(C—-1"),
129.0(C-2), 124.4(C—1), 121.3(C—6), 121.2(C—6"), 118.5(C—6"), 118.3(C—5), 117.8(C—-2"),
116.3(C—-8), 116.1(C—5", 115.8(C-5"), 113.7(C—2Y, 90.0(C-7), 75.0(C—-8"), 60.2(C—8",
52.7(9'=0OCH3) 37.8(C—7")

Compound 9 (monomethyl lithospermate B): 'H-NMR (600MHz, CD3;OD) : 7.46(1H, d,
J=15.9Hz, H-7), 7.09(1H, d, /=8.4Hz, H-6), 6.78(1H, d, /=8.4Hz, H-5), 6.73~6.25(9H, m,
Ar—H), 6.13(1H, d, /=15.9Hz, H-8), 5.85(1H, d, J=4.8Hz, H-7'), 5.13~5.08(2H, m, H-8"
and H-8"), 4.29(1H, d, /=4.8Hz, H-8"), 3.61(3H, s, OCH3), 2.97~2.77(4H, m, H-7"and H-
7")

YC—NMR (150MHz, CDs;OD) : 171.2(C=9"0r9"), 171.1(C—9' and 9" or 9"), 166.5(C—9),
147.9(C-3), 145.5(C—4 ), 145.4(C—-3"), 144.9(C-3"), 144.7(C-3"), 144.1(C-4"),
143.9(C—4"), 143.8(C—4), 142.6(C—7), 132.5(C—1", 128.1(C—1"), 127.6(C—1"), 125.3(C—2),
123.4(C-1), 121.1(C—6), 120.9(C—6"), 120.5(C—6"), 117.2(C—6"), 117.1(C-5), 116.4(C—2"),
116.1(C—2"), 115.3(C-5"), 115.2(C—5"andC-5", 115.1(C-8), 112.3(C-2", 87.1(C-7",
73.6(C—8"and C—8"), 56.9(C—8", 51.5(0CH3), 36.7(C—7"), 36.5(C—7")

Compound 10 (dimethyl lithospermate B); '"H-NMR (400MHz, CDsOD) : 7.59(1H, d, /=16Hz,
H-7), 7.17(1H, d, J/=8.4Hz, H-6), 6.81(1H, d, J=8.4Hz, H-5), 6.74~6.53(9H, m, Ar—H),
6.24(1H, d, /=16Hz, H-8), 5.79(1H, d, /=4.6Hz, H-7", 5.18~5.14(2H, m, H-8" and H—-8"),
4.35(1H, d, J/=4.6Hz, H-8", 3.63, 3.62(3H, s, —OCH3x2), 3.00~2.81(4H, m, H-7"and H-7")
YC-NMR (100MHz, CD3OD) : 172.2(C-9), 172.2(C-9”), 171.2(C—9"), 168.0(C-9),
149.0(C—3), 146.8(C—4", 146.6(C—3", 146.2(C—3"), 146.1(C—3"), 145.4(C—4"), 145.3(C—4"),
145.2(C—4), 144.0(C—7), 133.5(C—-1", 128.8(C—-1"), 128.6(C—1"), 126.3(C—2), 124.6(C—1),
122.2(C-6), 121.9(C—6"), 121.8(C—6"), 118.4(C—6", 118.4(C-5), 117.5(C—2"), 117.3(C—-2"),
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116.5(C—5"), 116.4(C—5"), 116.4(C—5", 116.2(C—8), 113.3(C—2", 87.2(C-7"), 75.7(C—8"),
74.8(C—8"), 57.5(C—8"), 52.8(~0OCH3), 52.7(—0CH3), 37.4(C—-7"), 37.0(C—-7")

Compound 11 (methyl salvianolate C); 'H=NMR (400MHz, CDsOD) : 7.91(1H, d, J=16Hz,
H-7), 7.17(1H, s, H-8"), 7.37~6.57(8H, m, Ar—H), 6.43(1H, d, /=16Hz, H-8), 5.26(1H, dd,
J=5.2Hz and 7.2Hz, H-8"), 3.70(3H, s, OCH3), 3.06~3.04(2H, m, H-7")

¥C=NMR (100MHz, CD;0D) : 175.0(C—-9"), 171.3(C-9), 162.2(C—7", 150.8(C—4' and C—4),
149.5(C—4"), 149.0(C—3"), 148.9(C—3", 148.2(C—7), 147.1(C-3), 135.5(C-2), 131.5(C—-1"),
129.1(C—-2", 126.0(C—1", 124.6(C—6"), 122.2(C—1), 121.5(C—6), 120.4(C—5"), 119.1(C—2"),
117.2(C-5", 116.1(C—6"), 114.6(C—5), 102.0(C—8", 77.4(C—8"), 55.5(0OCH3), 40.7(C=7")

3.2 73 4o A EZEN A FAAZFHML
3.2.1 HPLC/UV WX o3t 53 d4te SHEZE BF o) FAARZTH M
1. 3=
7} HPLC A Z#A
Table 4. HPLC condition of Scutellaria baicalensis.

Detector A photodiode array detector ( Waters 2996)

Column Luna C18 analytical column (250 x 4.6mm, |.D. 5um,
Phenomenex Torrance, CA, USA)

Temperature « Column - 40T « Autosampler - 10T

Mobile Phase | = A - 1% acetic acid
« B — acetonitrile : methanol = 7 : 3(v/v), 1% acetic acid)

Flow rate 1mL/min ( All compounds were eluted within 36 min)

Table 5. HPLC gradient condition.
Time(min) Solvent A (%) Solvent B (%)

0 75 25
10 68 32
20 55 45
24 55 45
35 52 48
40 75 25
45 75 25
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Analytes :

1 : Wogonin-7b-D-glucuronide

2 : Wogonin (5 ug/mL)
3 : Baicalein (9 ug/mL)
4 :5,7,2',5'-tetrahydroxy-8,6*

-dimethoxyflavon (29ug/mL)
8 : Baicalin (18.2ug/mL)
9 : Chrysin (8 ug/mL)
10 : Oroxylin A (6.5 ug/mL)
1.S : Propylparaben (29 ug/mL)

Retention Time:

: 25.0 min
: 32.6 min
: 23.7 min
: 12.5 min
: 15.8 min
: 33.6 min

36.7 min

: 25.6 min

Standard mixture

40e2]
3502] 4 1 (20 ug/mL)
30e2] 8 3
25e2]

3 9

"2 2002 2| 10
1562
10e2]
50e3]
00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000
Real sample

17el Comp-1
151 Comp-2

E Comp-3
121y Comp-4

2 101 Comp-8

E Comp-9 :
7562y Comp-10 :
5062 1.S
25e2]

003 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T r Time
250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000

S s LU ETRE
L
=

=% Al (100 mesh ¥ 50 mg= FH3te] 70% ethanol 50 mLE 7}8Fal 50,000 ppm

9] propylparaben (I.S.) 80 xLE 7}3t & 6087 223 F=3F t}S 70% ethanol® 1 A=
S Fytsith, AR E T o] 9Ete] membrane filter (0.45 pm)ES EYAIZI T 7 10 uL=
injectiond}to] HPLC #2418 2A]3kt},
o, 2A9YH AS (Validation)
1) XY, A8, AE33A 9 FAFFA (Linearity, range, LOD and LOQ)
Table 6. Calibration graphs, linear ranges, LOD and LOQ.
) LOD LOQ
compound Range a b R”
(ng/mL) (ng/mL)
2 02 720 ug/mL 0.0369 -0.0001 0.9999 0.02 0.07
3 02750 ug/mL 0.0227 -0.0021 0.9997 0.04 0.13
4 01~ 10 ug/mL 0.0099 0.0002 0.9995 0.03 0.09
8 10 ~ 33 ug/mL 00138 ~0.0045 0.9998 0.05 0.16
9 0.1~ 10 ug/mL 0.0295 0.0001 0.9999 0.02 0.08
10 0.1 710 ug/mL 0.0309 0.0004 0.9999 0.01 0.03
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Calibration curve
0.30
.f_Z 0.15
©
o
0.00
0.0 5.0 10.0
Conc.(ug/mL)
—e—comp—2 —m—comp-3 © comp—4
—m—comp—8 —&—comp—9 —e—comp—10

Fig. 1. Calibration graphs of 2~10.

= HAE3] fl8k
=7 A A 7
batch?] < (QC
= A 98 %~

FAA EEE FE o9 T AAY 24&e A=
MAdEFY el HF A9 F spikesh

of tsted 27k 10 ng/mL, 500 ng/mL, 1000 ng/mL9 &%

sample) ¥ EHAE ZFEs HrlekA & HAE A8t 3a&s 138

102 %Atol® $-5tAl e

(3) ¥4UA W F&FA (precision and accuracy)

A EARYs T3 A A 2 Az A AdAde A
e Al VM FEE VM AAE BAske] 7 Aoz E AR %
ol q AAH7 et FES spikeFH BFw FJ7PH wet FA S Adgke Aolw
#}+= wogonin 9] intra—day and inter—day® 0.1 gg/mLe FXlA 97.1, 96.7
A AR 98 %~102 DAl 2 -F3FA Yttt
(4) <H874 (stability)

B EEEO fdo o3t AdAHAAL wogonin—7—0—glucuronic acid methyl ester,
wogonin, baicalein, 5,7,2'.5'—tetrahydroxy—8,6'—dimethoxyflavon, 5,7,2' 6'—tetrahydroxyflavon,
baicalin, chrysin & 77F4] &3l thato] A3 WgelA metE &ufolA o] HgAdel #ate] 30
A7t 83 A baicalein¥ 5,7,2',5'—tetrahydroxy—8,6'—dimethoxyflavon< Aot AXF <3
st
Z. 35 T Y HE FF £ (assay)

gist FAH wek YA e 8F9] S ARE ddoE AR s EA 6T Al
T F=e 7TUA B Sl wE gEe AR fstel £ Ak Al (SUNCHN), 45
ATl A (GYD-KOR),  AeAdTe =4t (GYD-CHN), diefg A ) =4t
(DAE-KOR), kg A 78] =4t (DAE-CHN), AAd vk 9% ZEFA= (KIG-1D), A4
4 wx7E 4k shEAlR (KIG-2) & oz AxARe &S 24300 339 F2 A&
baicalin (compound 5) 2 th3tebd (KP)ol 10 % o144 FHFoz FAHo] uh 2 Aol &
g3t 739 marker compound % wogonin—7—0—glucuronic acid methyl ester(compound 1)<
A& =g AF @A stk 8% I T KIG-22 7.48 %= A4 &=F mwkolqla ol &
Aet YA 7FE 12.00 %~21.00 %= 10 % °1Fe] FFE Btk ol A YA 6%
compound=2 &2 AL bhaicalin> baicalein > wogonin > 5,7,2'5'—tetrahydroxy
—8,6'—dimethoxyflavone > oroxylin A > chrysin <92 e

2 by
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2. &t

7}, @Ak A 89 HPLC 28 %74 A

Table 7. HPLC conditions for assay of analytes in Salvia miltiorrhizae Radix.

time A (H.O:-HCOOH = |B (MeOH:CH3;CN:HCOOH
(min) 100:1) % = 100:75:1) %
0 75 25
. 1 60 40
Mobile phase 1 60 10
22 40 60
23 11 89
40 11 89
Detector UV (280 nm)
Column Waters YMC (4.6 x 250 mm)
Flow rate 1 mL/min
Column temp. 20 C
Injection volume 10 uL
Device GILSON 321 PUMP, UV/VIS-151 Detector,
321 XL sampling injector
(A)
- o @\
20—] s
@] @

-
S

T/ WV V" ) * i SSu/) G i S—

@»W/
a
=

|/

®

Fig. 2. HPLC chromatogram of standard mixture (A) and sample (B) of Salvia miltiorrhizae

Radix.

D rosmarinic acid (tg 12.91), @ salvianolic acid B (tg 16.83), @ 15,16—dihydrotanshinone
I (tg 30.95), @ cryptotanshinone (tg 33.26), ® tanshinone I (tg 34.72), ® tanshinone IIA
(tr 38.19), @ p—hydroxycinnamic acid (IS, tr 8.75).
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GA AlgE BaE 3 & 0.3 g AFESFe] 1) 100% methanol 50 mL (15%F, 30&, 1A%+ F
%), 2) 75% methanol 50 mL (15+, 30+, 1A %), 3) 100% methanol 25 mL (15+, 30+,
1A%t %) 9t 50% methanol 25 mL (153, 30%, 1A 32 37 35 4 239 59 W

o] g3lo] watel] 3% rosmarinic acid (1), salvianolic acid B (2), 15,16—dihydrotanshinone
I (3), cryptotanshinone (4), tanshinone I (5), tanshinone IIA (6)9] $+%2 p—hydroxycinnamic
acid (7)% internal standard® o Aj=2 7ds ©@4be] HPLC 249 3 o® s A3 Fa4
¥ AF FE4uEE 75% MeOH AME¥ 100% MeOH 25 mL¥ 50% MeOH 25 mLe] Q% A}
£o] "Ry, FE2HYUL FFFEHA 29Tl IR T. FEAHS 158 A& &A3]
FE2HA ¢gron, 308 1A3te] v Y. a¥ER FEZRASZAN 75% MeOHZ 3083 %
=3 FE5 A3
(1) =89 (Extraction solvent)

sonication HO®E 30 & FF Al FE=gle] & J&&F2 100% WEE FE=2NA rosmarinic
acid®} salvianolic acid B7} 75% " &g 4 100% + 50% vW&te FZFof vl A £553%°
v diterpenoid ¥ & Ao)7} QY. ¥ PR FEEWE 75% WE2E A5
(2) &4 (extraction methods)

75% MeOHZ 30 F% Al FEWHORE 259523 732 F25 vlwsiie 1 A% + 7}
A Wk FEZ S x}o]E Ho|x| ko) sonication o] FHSEEE sonication WHS A€l
(3) &A1t (Extraction time)

75% MeOH=Z sonication Al FZA|te] W& 9SS 15, 30, 60+ 0= 3t vt 158 F
39S e ol dAHSHA oA dgker, 3017 60EelA = %L%kol A sHA gk, T
ZpolZb Qlth. I ER FEAIE 308 0% A%

o, ©4ke] HPLC A=Y =2 43

=

=

ik ShRE Al EAd g e e A2 HPLC sAIAZEH S v 2ol AAsd. dak
AE (150 mesh 3 0.3 g& F3l9 75% methanol 50 mLE 7}&to] 3083t 229 53 U
75% methanol® 1 FAAZS F7}sttd. 5,000 ppmE p—hydroxycinnamic acid (I.S.) 50 L& 7}
3t & 31519 membrane filter (0.45 ¢gm) & FHAIZ1 & 7 10 uLE injectiondt®] HPLC 4]
= AAJS.
2. #4% H%5 (Validation)
1) FAA, A9, d&3A 2 FZFFA (Linearity, range, LOD and LOQ)
Table 8. Calibration graphs, linear ranges, LOD and LOQ.
Analytes linear range slope(a) intercept(h) corr'el'ation LOD LOQ
(mg/mL) coefficient(r) (ng/mL) (ng/mL)
rosmarinic acid (1) 0.2740 0.0663 -0.0149 0.9999 36.2 120.6
salvianolic acid (2) 0.27800 0.0393 0.0060 0.9999 515 155.0
15,16-dihydrotanshinone 1(3) 02740 01522  -0.0431 0.9999 301 1004
cryptotanshinone (4) 0.2740 0.0881 -0.0031 1.0000 34.1 113.6
tanshinone I (5) 0.2740 0.1529 -0.0424 0.9999 36.7 122.2
tanshinone TIA (6) 02740 01510  -0.0154 0.9999 324 1081
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o = Mmow s D -

0 500 1000

—e—salvianolic acid
—®—rosmarinic acid
15,16-dihydrotanshinone
cryptotanshinone
—¥—tanshinone |
—e—tanshinone lIA

Fig. 3. Calibration graphs of @ ~ ®.
(2) 34& (recovery)

A HAA BUE FF, A% 5 AAY 24 AXE S ALY IeEse AESH] Sk
= H7PH g3 BAAAEFE Sk HE A F ospiked EEEC w7 A 7
Ao thdte] 20~200% HY oA (rosmarinic: acid 20%, 50%, 100%; 15,16—dihydrotanshinone

: 50%, 100%, 150%; cryptotanshinone: 50%, 100%, 150%; tanshinoen I: 50%, 100%, 150%:;
tanshinone IIA: 50%, 100%, 150%) A 7}%t 3 bash® HNA(QC sample) ¥} HEFHAZ EFES A
7FekAl 92 AAE w45t 34&S 3t A= salvianolic acid B7F 3|4&0] 80~90 %= WSk
1 tanshinone I ¥} cryptotanshinone 2.0, tanshinone ITA 1.0 &% A|2lst AH 98 % oo
2y
(3) HHEA (repeatability)

3 H A HFEA] (repeatability) < salvianolic acid BE A3t RSD 1 % oW ZE $543+%5 0 H
HEEAZE (RT) O AR E Z717Ee] A7 5 4z 2 dul RSD 1% ol & yer Ut
4) 3494 2D H&A (precision and accuracy)

wAA A W Al FUAdL salvianolic acid BE A8kl 3% ol dxF 2 A FEA
% salvianolic acid BE A9stz EF £ 3% ol dtt. Accuracys intraday 2 oA salvianolic
acid B9 60, 150 &% 15,16—dihydrotanshinone 19| 2.0 ¥=% A|&sta HAHF 98 % ~ 102 %
2 Ugk1 inter—day°ll A salvianolic acid B9 60, 150%% 15,16—dihydrotanshinone 12 1.0 &
55 AYsty AFE 98 % ~ 102 %= Ygttl. Precisione intra—day % inter—day A& ojA]
salvianolic acid B & Al¢Jstal AF 3 % o= Ytttk
(56) 34 (stability)

Rosmarinic acid, 15,16—dihydrotanshinone 1, cryptotanshinone, tanshinone I , tanshinone
ITIA 5 67FA ZFFol diste] g2z GAdoa wes &ujolxe] kAol #ste] 30 Azt A3
A% salvianolic acid B 723 W@delA A5 HAeA datom UmA 2F:ES A2 YA
QHY 3kttt Salvianolic acid B 72 9 WAeA A5 EQbystglon oA WA o =3
3t} Salvianolic acid BE A3 & EFES A2 9 I o HAF o+gssic). ot 15,
16—dihydrotanshinone<> 15Y47}4] = 38l = A ¢k om 30UA = AF=olA] A% 3l = ATt

u
u Hm

_36_



(6) &AA (robustness)

47174 HPLC columnell W& &, olssd =1 W3, A% a4, 17137H 9, pH ®¥3}, &%
he) o] 27w W3}, Ay &%, gradiant 319 WE $& doF O o WsE FolS W &

e

[

Izt WA EE veRdl=d 2 AT E columnd FF$F column %o disl] AH FH
£ W 3}A]#A Theoretical plate (N), capacity factor (k'), separation factor (@), Resolution (Rs)
AES A3 olEd4 W By E= YMC column ©] AY 34 vygkn tE AsEsE 2 3

|
at. & F *gﬂ%"“ i qF 4 (assay)
g3t B o) FUAAF UE 165 @A AA T KRR I
o ©@4ko salivianolic acid B &2 3% ©|%}, tanshinone IIAE 0.2% ©]/<
t}. Salvianolic acid B9 aF2 K—-29F C—6°] 3 % o|stol aljdste] E=okd Ao Agslx &
o, @it §#<d C-92 salvianolic acid B2 peak”} A3 A& A &l T3 tanshinone ITA
g2 K-1, K=-3, C=3, C-9& AlQlsta A 0.2% olstzA F=rekd Fgo) A gshA &gkt
A 91 EQ C-99l+ salvianolic acid B9 &80] 0.3% FAEE ©E Algd w3 w$ 3A &
o] 9l= Aol 7 EAo|H, tanshinone [¥}, tanshinone [TA2S] &L & A|gof vl AFoz =
= &2 C-99 HPLC chromatograme®lXA diterpene 4% (15,16—dihydrotanshinone I,

cryptotanshinone, tanshinone I, tanshinone IIA) &3¢ retention time¥ peak pattern< T3}
FAEY oH, 6% A FEA ROl BF dhfrHo] glgol LC-MS/MS Heol &l gelw it

3.2.2 LC-MS/MS %] 93 F53 d4te HEZAE BF oY sAEZFH A
1. 35
7. LC-MS/MS 4z 43
(1) HPLC &4 =7

HPLC system< binary pump, autosampler, degasser, column oven °2.2 TA% Agilent
1100 series (Palo Alto, CA, USA) & ©]&3st3lth 5% acetic acid — methanol (30 : 70, v/v)
O isocratic elutiondt$l3 Luna C18 34 (2.1 x 150mm, Phenomenex )¢ 94 Azx oz H
glatgith. A9 &x 40 T2 4438909 642 0.12 mL/min® & 39},
(2) LC-MS #4x4

MS system< Sciex API 3000 triple—quadrupole tandem mass spectrometry (Applied
Biosystems, MDS Sciex, Concord, Canada)& AME38}Ith. Ion spray interface i turbo ion
spray®X turbo gas temperatureE 350 TolA 5.5 kVZ 3}°¢] positive ion detection modeZ
S48ttt H24 54 FebvHe Ee AR £3RES flow injection 3dto] oo HAXAE
T3kl nebulizing gas flow, 1.46L/min (setting 12); auxiliary gas flow,6.1L/min; curtain
gas flow, 0.95L/min (setting 7); orifice voltage, 53V; ring voltage, 400V; collision gas
(nitrogen) pressure, 3.58 x 107° Torr (setting 7) A YFEZHOZ precursor® product
ions® multiple reaction monitoring (MRM)2 AFE3+9 1 1/x9 weighting factorE Yhe 3o
HAAN S AALetg ot compound 1, m/z 475.2 — m/z 285.1; compound 2, m/z 285 — m/z
270.1; compound 3, m/z 271.1 — m/z 123.2; compound 4, m/z 347.2 —m/z 332.2;compound
6, m/z 287.1 — m/z 153.1; compound 8, m/z 447 — m/z 271; compound 9, m/z 255.1 — m/z
153.1 82 1.S, m/z 417.1 — m/z 297.1 ¥4 A= Analyst software (version 1.4)&

g9

_37_



J== 72 ¢ U5 (100 mesh 53 50 mgs FH3st] 70 % o&S 50 mLE 7183l 1A
7Y sonication 3+ ¥ 0.2 um membrane filter® o] 3k}t o] NS 1 mlL F3F9] mobile phase
2 50 mLE A3 t+S 1 mL= #5359 internal standard (10,000 ppm) 10 uLS 7}3F 3 1
10 uL= #5389 injection 3},

o 4% %5 (Validation)
(1) AAA, A9, AEdA 2 FF4A (Linearity, range, LOD and LOQ)
Table 9. Calibration graphs, linear ranges, LOD and LOQ.

Compound a b R LOD (ng/mL) LOQ (ng/mL)
1. wogonin-7-O-glucuronic acid
0.01050 0.00049 0.9998 0.02 0.2
metyl ester
2. wogonin 0.01580 0.00175  0.9999 0.01 0.3
3. baicalein 0.00199 -0.00076  0.9999 0.14 1.1
4. 572',5"~tetrahydroxy -86 000274 000015  0.9999 0.37 13
—dimethoxyflavone
6. 5,7,2' 6’ tetrahydroxyflavone 0.00467 0.00332 0.9997 0.52 12
8. baicalin 0.00264 0.00220 0.9998 0.12 1.0
9. chrysin 0.00194 0.00124  0.9999 0.11 1.1
. . ——1
Calibration Curve
—a—2
20.00 3
o
= e
o]
™ 10.00 ——6
t —e—38
<
0.00 —a—9
0 500 1000 1500
Concentration(ng/mL)

Fig. 4. Calibration graphs of 1 ~ 9.
(2) & (recovery)

g9 5 FFY AxAHTH FF7F ¥ surrogate standard (puerarin) & AFE3FA T
Surrogate standard 9 #% X7} 10, 500, 1000 ng/mL ©¢] HE=E d7lste] wtE =4 (n = 4)
aklth % 3¢ &2 95.1 — 98.8 % oulolth
(3) A9UA 2 AFA (Precision and Accuracy)

Aol Azte] gy g A e v v QC sample w4 9ste] Fatolrt. U
<= Wb Ao ek RSD(%) = ofskaltt. duiel A7k Ad4d RSD%) = 2H2F 0.42 — 1.64 %
90— 9.73 % °l™, 9> L 98.0 — 104.8%, 43t 95.2 — 109.3 % ot} o AUA
U A Le s (AT FZ7) B8 surrogate standard (puerarin) & AFE3F T
(4) 84 (stability)

Wogonin—7—0—glucuronic acid methyl ester, wogonin, baicalein, 5,7,2'5'—tetrahydroxy
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—8,6'—dimethoxy flavon, 5,7,2',6'—tetrahydroxyflavon, baicalin, chrysin % 77F4 ZF¥o] tjs}
of ey WA HEE  &ujelAe] FgAdel wske] 30 Uxt A¥™st A} baicaleind
5,7,2"' 5'—tetrahydroxy—8,6' —dimethoxyflavoneg |23t HH <etd st}

Z. 35 T YN BE FF £ (assay)

g EAH wEt FAAT HE 8F Y S AEE e E AR s EAEIY. &
=9 Fo AEL baicalin (compound 5) 22 thdtekd (KP)el|l 10 % ol ( &=ekd 9 % o] )&
staFo g AEY k. 8FY AlE F KIG—2 A&+ baicalin &&0] 7.13% 24 digtekd 4 n
Trolglon Uzl 7F9 AlgE AHAFE 10 % oot Wogonin—7—0—glucuronic acid methyl
ester, chrysin, 5,7,2'.5'—tetrahydroxy—8,6'—dimethoxyflavone &2 ZF A|Zo|A ko] H|5=3d}
A ygkow A Aol7b Rl 4kth Wogonin, baicalein, 5,7,2'.6'—tetrahydroxyflavone &2
DAE-KOR A& ellA ko] th& Aol nlate] 27 vebsiet.

o
N
O
_>.:
L

2. &4
7t LC-MS/MS #4z4a 473
(1) Mass spectra

AEAGEEY LC-MS/MSEA L AR 2425 ols/del °F 100 ng/mLe] H =5 3438t {5
10 ulL/min®= A3 F315H4 ﬂ@ﬁH b @e] 75% methanol FEEC] Ol ABAR
MS/MS#A & 918t o] 23] o2 AApEFo]23t (ESD Y] Yol R AEHS ARSIt &3
=< HPLC g3t th3 ESI ool E":"ﬂ A E=E FEE o]2IAHQL). o] A adduct ©]&
(precursor ion)< Q2|4 CID(collisionally induced dissociation) #}3<S Ea E31%+= product
fragments= scanning 391 (Q3) YolA= F Qo ol]& (daughter ion)S 1 AES EAZA yola=w
A3to] mass FgjEAlo] o] F X = multiple reaction monitoring (MRM) WS o] &3t} WAt
o 6709 NEAET 1.S.oM 71 Wol AgE oYL BT [M+H] oItk 7 Wo] vt
fragments= LC—MS 45 93] Q394 scan 39 on, 7 AiE= Fig. 21948 Zrt}l. Tanshinone
19 thFE<e fragment = “Co” 2 9&  [M+H-28]"°]1  tanshinone IIA9}
15,16 —dihydrotanshinone 12 ©H#29 fragmente “H,O” = 9e  [M+H-18]%o|t}
LC-MS-MSe| tjgt HPLC #4zx72 HPLC/DAD 47 Fdstch. Sciex API 3000 triple
quadrupole mass spectrometer (Applied Biosystems, MDS Sciex, Concord, Canada) & A3}
ow [M+H] "2 AAs7] 98l Turbolon Spray interface® F#s}9ltt.

(2) Z=vET# Y (Chromatography)

EFEE EFEY 7 ¥ T-1 (108 ng/mL), T-IIA (92 ng/mL), CT (95 ng/mL), DT (66
ng/mL), SA (1500 ng/mL), RA (475ng/mL)°]1 1.S9 %+ (6.4 ng/mL)o|y EAEZ nF=
AFE T-1 (5.4 &), T-IIA(8.0:), CT(5.7%), DT(4.2:%), SA(2.3%), RA(2.0:%), 1.S(3.6+)©]
ok HA O =7 "AoA maAQl o]23E fste] o]sldel Ab(formic acid)& 78kt Formic

acidE %3t o] go] acetic acidg X3 olg Kt FAZHAES Er 9 =4 Uetwgor F

ol& 5 AlZtell= ZFol7F A gtk R EFEZ A3 imperatorine kA A A 9]
AT T etuE Hitells I ARE e don HFF Ate] ~ 3.7 #de] §FFHo e 24
RSy Bl w A9} Salvianolic acid B} rosmarinic acid ¥ 29°]2 XX (negative ion

mode) oA FHE7E SFEGlou e 4RI FAEAE fldte] kol REelA FAEHgn
RER B4 A ole) W gl 39 Ay Ao Eghow Fkel EAs) %i

St

Y. E4%% 75 (Validation)
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(1) AAA, B9, 2284 L ZF&A (Linearity, range, LOD and LOQ)
Table 10. Calibration curves of 6 analytes.

Analytes Linear Range Slope Intercept Coefficient LOD LOQ
(ng/mL) () (b) ® (ng/mL) _ (ng/mL)

tanshinone I 0.92 ~ 92 0.0202 -0.00119 0.9999 0.26 0.92
tanshinone T A 1.08 ~ 108 0.0290 0.00218 0.9998 0.31 1.08

15, 16- 0.66 ~ 66 0.0552 0.00614 0.9998 0.24 0.95

dihydrotanshinone 1
cryptotanshinone 0.95 ~ 95 0.0218 0.00613 0.9995 0.14 0.66
salvianolic acid B 750 ~ 1500 0.0028 -0.00444 0.9996 2.30 7.5
rosmarinic acid 4.75 ~ 475 0.0037 -0.00425 0.9995 1.33 4.75
(2) 34& (recovery)

A FAHRA A oA AR sleEs HESH] HdEl AR T ANEE 7 AR §Hs VIeeR
10, 20, 50, 100%% F4=H+= 45=e dste] RFES HU7tedth. 2F5E5S H7bste] A1 QC
sample 5 batch (1 control) ol thate] Z} 5 3% FAsto] 3¢&s Faiddth. 4 A9 3+&2
tanshinone I 96.2 - 101.9 %, tanshinone IIA 96.3 - 101.8 %, cryptotanshinone 96.7 - 101.3
%, 15, 16—dihydrotanshinone I 96.1 - 99.5 %, roamarinic acid 97.5-99.9%% 2% &< 3+&

= B]th 4 w5kl tid 3Ee] %RSDE 5 % vwkolth
(3) 349X U HFA (Precision and Accuracy)

AW (precision) & QC samples YU (intra—day), €7t(inter—day) o2 Z+z}33], 43| A3}
of dehfidleh. B BAEA 9 precision(RSD)2 A 0.18 ~ 13.44 %, Y3+ 0.40 ~ 15.37 % ©]
Wolal accuracy (%)= AW 91.9 ~ 104.7 %, 43+ 90.8 ~ 104.8 % o]folt},

o @ T AHEY HE FF 4 (assay)

THA7E TS 1659 ©@akel diste] 67019 ABAAEE At A3 kel F2/4d3#<? salvianolic
acid Be &2 2.4 - 10.2 %= T4ACl wel gk FF WSS yehddv B3 dab Foll
rosmarinic acid®] &2 0.13 — 0.66 %% el Tanshinone IIAYE Fkd Aol 0.2 %
ol FolAIT k—1, k=3, c=3& A YA AlgEs AF 0.2 % v¥o] .

22 70% EtOH F=E&3 baicalein, wogonin, chrysin, 5, 7, 2'| 5'—tetrahydroxy—3§,
6'—dimethoxyflavone, wogonin 7—0—glucuronide methyl ester, baicalin, guaiacol, paeonol 52
AE 8% dste] dd= g3E #FAAE LPS A3t Raw 264.7 AlE (murin macrophage cell
line) ol AIZE AHesto] PGE2S] BA oA a3E At A3 PGE:8] A4S EdA oz AN
= o3 AEOE baicalein (Cl), wogonin (C2), chrysin (C3)9 3£& &% ARz HA,
Baicalein®] ®@A|Ql baicaline in vitro assayolAdE @37F ¢llS. DNA microarryE ©] 83 &%
GAA AN Ay H3lE Ao 93 B¥ Signal pathway A Az 70E, Cl1, C2, C39 tisiA
TEAOF inflammation ¥& §A=xe] W3l 7bd 24 JeRE. 1 9l apoptosis, angiogenesis,
PDGF, T cell 3% #d® FAAEF9 W7l Yebd. ol ko z AR H= w9 &9%F vhe
I o] Qe AoE AlRY. O T 7P B ®EE yEd 227185 RS A ske] RT-PCR=
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hoolES Fue YT a9 #HE FAAEE BRe AEEolA WEE vERd (Table 9).
IL—11 receptor a1, IL—6 ST, Activin—R [[A 52 &% FHAZ A AT

A 70%  ethanol F=E3¥  tanshinone I, tanshinone IIA, crytotanshinone,
15,16—dihydrotanshinone I, rosmarinic acid, salvianolic acid B 52 A& 6% tjsiA aits &
AME A3} salvianolic acid BE A ¢Jd @4ke] 70E ¥ B& A8 §% JEHo® SOD &
Z7WA17. 15,16—dihydrotanshinone 12 10 gg/mlolA SOD &Aool ZAsGEd o)+
15,16—dihydrotanshinone 19 AMX=Ao] 23t Ao =Z A5 %, tanshinone I, cryptotanshinone,
15,16—dihydrotanshinone I, rosmarinic acid= LPS A g +Et ¢ =4 SOD A4S F7/HA4. ©
A+ 70E, cryptotanshinone, 15,16—dihydrotanshinone I, rosmarinic acid, salvianolic acid B¥ 4
hr 9 24 hrollA FEd&EA 0 Z NO BAHES 774247, Reduced form& glutathione® A% A3} 24
AIZFLPS AHZA iz 1/30.2 743813 9 U rosmarinic acid *2]A] GSHE] ko] thx++3 F-AF
stAl S7E. AEFo=E wtel gAakst ade] st a5 AW o= tanshinone I (C7),
cryprotanshinone (C9), rosmarinic acid (Cl4), salvianolic acid B (Cl15& 4A43%. DNA
microarrays  ©]&3fe] wW3lE FAAFY] o3k #H Signal pathway A4 A3 oxidataion,
inflammation ¥#¥ FAAE9] W37F 7P A YEbst e Apoptosis signaling pathway, PDGF
signaling pathway ¢ 2% uYeld. 53] datkstel #ASE oxidative stress®t #HE genes 9
W37 34 e o™ A& genesl w4, @AY dix <l AEEA a3<l cardiovascular
W A get ddgo] el o st Aap= wWako] AAA HH e Aol SODE ds F7t
Al71a A RREE AAsk vk Bal 9 tanshinone 50 A A&E] #AbstE oAlstal SOD &
A& 7417130 PGEL8 A= Azt gl dAste] Wik 2 f3 AWe dast 24s &
v &}

ox ofr
to o

FAzke] tEk &l A4S W Fol e RT-PCR &= °l&% fa w4
7
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R4y STATHLN HTFY DF L BE
4.1 =3 @9 AL E £3

320 2HE column chromatorgaphy s ¢|&£38] F 1959 3st&ES 39y 2z &S +x4
A 3t A3} flavonoid 173 penolic compound 2% (guaiacol, paeonol) Y= =<lsldc}. o]
compound3~13< flavonoid 3}&Eo]11 14~19+ flavonoide] @o] esterddsly Y= 3stEo|t},
Compound 1% 2¢ 'H-NMR¥} C-NMR spectrum data® 2248 A7} penolic compound?!
guaiacol®® 1} paeonol®” S Feld 4 gy AR AX3HTE. Compound 3< 'H-NMR
spectrumolA H—39] singlet signal ©] §6.63°)4 YElY3 6.97ppmol4] H—8¢l] 7|218}= singlet
7}, 8.10~7.52ppmelA 5702 B ring2] proton signal®] multiplet® & #ZE < om 3.75ppmolA 1
M) methoxy singlet7} YebTh o]Ake] Az @ BC-NMR data$} 3% @ 2Z2F79] A4 gz
24 o] 3gES 5,7 dlhydroxy 6—methoxyflavone?! oroxylin A*® 2 #2159t} Compound 4
= 'H-NMR spectrume| H-63} H-8°] 71918 270¢] doublet J=2.0Hz)°] 6.213} 6.51ppmel
A JeElY 1 6.95ppmell A H-39 singlete] velstth whebad o] 318tEL2 5 7—dihydroxyflavone?!
chrysin®’ < #9139l compound 59 7& 'H-NMR3} “*C—NMRo|A4 3702 methoxy signal©]
#2591 compound 62 4712 methoxy signale] #ZE ) 58 313E9 'H-NMROIA §7.87
oA H-6'9 signal®] double doublet® @ Weltar 9ot 6zt 79 3gHEo s e egka
w3 79 'H-NMR data°lA& 66.60°14 H—6°] 71215 += singleto] ¥ZE U 5, 6olx s #25 A
okoktl, 717be] NMR datas 23¥1x9 BlwZ¥} compound 5% Tanaxin 1%, compound 6&
skullcapflavone T°Y& compound 7 rivularin®® o2 7}z} #elstdt}l. compound 8~13% <9

@& fAE 'H-NMR¥ “C-NMR datast A signal& debdle] 2@ 9h nwd

. 88 . . 0"
compound 8- wogonin ), compound 9+ balcalem%),

o

O{N

compound 102 2 ‘5,6 —trihydroxy

H)94)

—7,8—dimethoxy flavone (viscidulin compoundl1-<

2 °5,7—trihydroxy—6" ,8— dlmethoxyﬂavone%) compound 12+ 5,7,2" ,6° —tetrahydroxy
flavone” ,©]™ compound 13 5,7,2" 5 —tetrahydroxy—8,6" —dimethoxyflavone® o & #Hols}
Ay F3HE F A9t Compound 14% 'H-NMR spectrumol|A] o] &Aoo 2719 methoxy
group®] £AE+T PSS <o 4 1 BPC—NMR spectrum®A] glucuronide methyl estere] 7]l
peak 7/ME & 4 9l°M aromatic Ao 147012 peak$ 180ppm H22] ketoneo] 7]¢lsl=
peak(182.9 ppm) 17H&E EJIsZ2A flavon B FAS 4= Qi) o3 22 ENARE 7|22
sto] 2§19 vlwe A7 o]EALS wogonin 7-O—glucuronide methyl ester™ 1S #latgict.
compound 155 "H-NMRIA 61.273 6 4.2391A41 Z+7+ triplet®} quarterlet®] signale] #zd A
#lolE= compound 149 ®i-$- FAFSE patterng YEFH S Z 2 wogonin 7—0—glucuronide methyl
ester? glucose 6W E2o] —OCH;7} old —OCH.CHs7} X 8% 6"—ethyl—wogonoside’ 21 &
2139t} compound 17 T3 compound 1592 FAFSE patterne] 2=} —OCH,CHszoll 23 signal
o] glovz B9} Hlwd A} 17 wogonin 7Hel| glucuronic acid’t AE¥ wogonoside’®

o
mlo

S 35ttt compound 162 'H-NMR data®l* 27019 methoxy group(3.68, 3.74ppm)©] =4
3t QeSS B 4 93 §4.77°14 anomeric proton? signal®] doublet(J=7.7Hz) &2 &Il O
M YC-NMR spectrumel# glucosided] 7]?13t= peak 670(61.0, 69.9, 73.4, 76.8, 77.3,

101.5ppm) E 2 F itk o]E data® 39 vlwA 7} viscidulin I-2° —0—glucoside’ )<
213}ttt Compound 182 7Fr-E&lste] aglycone . ® guercetin, @< glucose? rhamnoseE &+
sttt C—NMRQ] #2492 terminal rhamnose”’} glucose® 6¥e] A3tsl1 93 THA] guercetin
o] 3] A&t rutin®® Y FAX S vwst Az FA89 21 Compound 195 Compound 79

r° o
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data$} wW$ AFSE patterne YERIQCY 1mole] glucuronic acid®] signale] 'H @ C—NMRe]
Al #ZE Y7 BC—NMR signalS vl 3] 2 A} baicalein® C—79) glycosidation shift7} #+2% <)
o P2 19% baicalin®® FAstglon FaA ok nuteln & A

Ab =3 column chromatorgaphydte] £ 11%£9 FIEL EHIFT 1 FFE A3
compound 1~5% abietanoidAl€ 9] diterpenoid 3}&Eo|t}. compound 12 'H-NMR spectrum<
AR §2.73°04 methyl group? signal®] singlet®® YEeEM}I §8.33 2 §57.549)4 Zzt
J=8.4Hz9] doublet®® H-6 % H-79 aromatic protonse°| TzE 1 ¢t} H-19 signale] §
8.85° 4 doublet(J=8.5Hz), H—29] signal®] & 7.62914 double doublet(J=8.5, 7Hz)Z e}
H-32 67.45°14 doublet(J=7Hz) 2 Yeb=21S 247F #Q1stde). o] datast "C-NMR data
= FIx9 muaEdy o mRE oln] K1 HolW  FHFEEA  abietanoid A Q9
danshenspiroketallactone’” 1S &2l3t9t}. compound 2= 'H-NMR spectrumolA 6 1.31914
germinal dimethyl® singlet signale] Z3tA YEFY™ §1.81~1.63914 C—-2 2 C—32 methylene
protones°] YWEFYIL §2.259]4 furan ringe] A% %] = methyl group©] doublet(J=1.2Hz) &=
Yehts 28 #ldd 5 gtk C-NMR spectrumol| A& 30.6ppmellAl CHp?l C—19] pickE £
931 19.8ppm, 38.5ppmeolA C—2 2 C—32 methylen carbon® pickES #<elg4 g9lon 9.5,
32.5ppmelAl 3702 methyl7]12] pick7} WEbES g1t o] AdE FdAS vlwAdd
(kang et al) tanshinone MA%®<¢S #Qlstgdth compound 39 'H-NMR data®l|4] methyl group
o] §2.64°14 singlet signal® YEb “C—NMRoIA Aring®] carbon pick”} compound29} H] i
A AAA 2 down field= o]F5o] Yelv= A g 29} fFAFE patterns Btk Fd X9 v
w3 2 A3} compound 3 tanshinone 1°Y9& <ldt9ltl. compound 42 'H-NMRZ}
BC-NMRE A#H 1™ A ring? signal® compound 2} 2o} furan ring®l signal®] Tt pattern
o7 Jehts AL #eld 4 9ttt X9t v wd 7 compound 4% cryptotanshinone’ 9J-g el
39l 2 compound 5= 'H-NMRZ} C—NMR spectrum®] A furan ring< #2138 U <] signal-
compound 33 Z31 furan ring? signal compound 48} 2 pattern®] YEYE Ho] #EE QO
B2 15,16—dihydrotanshinone 1°7¢& &qlagict.
compound 6~11< ligningtgd&¢< &3t th compound 62 'H-NMRE] spectrum datas A5
B §6.28, §7.62°14 trans—olefin proton signal®! H—73 H—89] doublet(J=16Hz)¢] Tz 1
857.25~6.62°014 4702] aromatic ring®l &% proton? signal&¢| doublet®} multiplet® & e
3l glom H-7'% H-8'9) signal® 64.47 9 5.90¢14 Z}7} doublet(J=5.2Hz) & YERAT} double
doublet(J=4.5, 7.3Hz) signal®] 65.19°14 §2.86~3.13°14 multiplet signale] ZZEFE= =2 G7]2
aliphatic carbon®] £A3S sttt BC—NMR data®l= £ 367019 carbon pick7} #2= 11
171.4ppm, 171.1ppm, 170.5ppm, 166.5ppmolA 4702 carboxyl carbon? &AZ &<1&9 o
DEPTolA CH, peak”} 270(37.4ppm, 37.0ppm) T&FHAT}E o442 datas 33 vjawdy o] 3}
SHEo Bapalo] CseHz00162) salvianolic acid B ¥+ lithospermic acid B S &Qslg 1w 3 33 &
o stgtEwo] T AAEIe] B A Bk ¥y 2elA gl WA salvianolic acid BV %
A} 238t th. compound 99+ 109 'H-NMRZ} C-NMRE compound 6¢ data®t W ma)A
methylester group® signale] YEMF=A = FAFSE patterno] YERST 2D-NMRS5H A 7}
compound 10 Salvia preswalskiielxl ©ln] 22 ¥ dimethyl lithospermate B'°”¢1& #Hl3s}9l o
W Salvia miltiorrhizalA+ &2 88 3gEo|3tt. Compound 9 T3 C—-9"¥ C-9” 5 3t
9] methylester group®] $Jx Rz =AH00g} IH-NMR, "C—NMR, DEPT spectrum® &
= 1 9XE 2] o849 2D-NMR =4 =9 vt EaXAFE % 9” —monomethyl lithospermate
B2} 9”—monomethyl lithospermate B7} Salvia preswalskii=5E o]n] gz o}t wirto gz HE

")
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Tookd Hu g #do] gl AFEYS FHlakArh compound 7€ 'H-NMR¥ “C-NMReJA &
trans—olefin proton signal?} aromatic ring®l ZA3¥ proton® signale] WESS™ methylene
proton®] &A% oxygenel A¥E CHE pick7} WEFT. ©] 3teES @dato 2y ojn] Fe B
¥ rosmarinic acid'’VY& gy EIYE F AAs9th. compound 8 H-NMRZ}
BBC—NMR data’} compound 63 5AFSF pattern©] YFEFULF PC—NMR datao|A] & 2871 carbon
pick7}F YEFSEIL aromatic ring signalo] 37] UEl}= ZO0R Hol o] 31EELS o R RE oln] &
¢ Hiu HoZ lithospermic acid® 9" carbon ©°l monomethylesterd¥® 9" —methyl
lithospermate'®V ]S 2329} vlwale] &e3tAth compound 119 'H-NMR spectrumo|AE 6
6.43, 57.91°14 H-73% H-89 doublet(J=16Hz)°] #&E 3 §7.37~6.57°4 aromatic ring
proton? signale] #ZE™ §7.1704 H-8 9] singlete] #ZE ATt §5.26004 H-8" 2] signal
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A MEH LR 55 AN SE
1.1 AFANEgA 2 58

B (EE)2 HEHY oY Ao)|ER EX2E Scutellaria baicalensis Georgi(EZ3} Labiatae)
o FyE "zl Weojty £ 77 8del ¥ Oﬂ‘jﬂ“ 9¥el Adistn dfte]= ¥ ol Ao] 34
ot} stto M= B E Y, ok, AAL olF, AaFAE o]&dt FHAME 509952 flavonoid”t
H 150 9}013% o]9]o| %= alpha—pyrone type2 butylphthalide ¢ 5%, benzenoid 3}3+E<l
benzoic acid?, phenylacetaldehyde®S 213, diterpenoid A9Ql ferruginol” 1&F0] HiF o] 9lo
m o] 9]o| % lipidAd ¥ 3%, monoterpenoid A% 3%, phenylpropanoid 3359 elemicin®& W] F3}
o] 3%, protein 10%, sesquiterpenoid 4%, steroid 29 3ES0o] £ RuFr) SAAT=E
= flavonoidAl € 2] 3}8+E<¢l baicalein, baicalin, wogonin, oroxylin Aol #3F A7 @& v|=S A
At gov 1 9o 3% JEAd R #e A7t WA 1 F baicaling FLe] A%, &
Z0 GHIV 7Y, gl gasl 219 o gARS mRubbtele s mHYt glge] B
baicaleine HIVY, &l axsl?Pga2 7120, wogonind anti—respiratory syncytial
virus ', anti—hepatitis B virus'®, @'V gatsl an'®=  geElgY, oroxylin A:
anti—respiratory syncytial virus'® #4& Jeh)= Aoz deFch

A (P122) & Salvia miltiorrhiza Bunge (223} Labiatae) ©] "2]o|th, @ik thd A 21 O A
40—80cm7d = Arepw AFFeo] Aol Yol 1} Q. F=o] dAtolm vt Ffo] o &g
shibo A= 719, Aue, @4, 3d 9 3¢, €4%F Y A5 ol &HAUG. G B
diterpenoid®} lignins°e] %ol HI Y3 o]2o% Bouchenys©®] benznoid 3}3TE<!

. . . 17) = 18-19
protocatechuic acid®} rancinamycin IV 2%2< 28 B1'739 1 flavonoid 382 2% )

l

phenylpropanoid E}H%OJ danshensuan%), Chens©¢] danshensuan A, danshensuan CZD,
rosemarinic acid??, salvianolic acid F?¢] 2% gJFEES RS B AFAYs BE
A}, Paeiacl A= tanshinone IT A, tanshinone I , cryptotanshinone, 15,
16—dihydrotanshinone I ©] acetylcholinsterase &Y%} cytotoxicity&4d &9%° =2 veldittn
1391 Okunos- tanshinonell A, tanshinone I, cryptotanshinone®] SOS inducing &4 <
Adsttty B 2059 0om, LamS- tanshinonell A, tanshinone I B7} neuroprotective &332 7}
Aty Bu*VeEs FoAEQ diterpencidAd EFEEC da we A7t AFHUG. I
lignind}gH22] &4 salvianolic acid A2l cytotoxicity?”, antitumor & ¥, anti—fibrosis
A7 B E 93 salvianolic acid Bo] &3 @& 7°Y 9} enhance angiogenic process’® & Kl
391 0™ lithospermic acid$} lithospermic acid BE anti—HIVEZE 7HAths @997 mp®
= AT,

ofFell A 71=d npel o] sudt Wik stetAomy AYdA A Sl w2 A7EdE B
I HEelE wska fElvEkel A AuiE ol Qe ols stk Eel tidh Aol HZol 5kl 3l
v FYFel g AHE A= v FEolvh ole B Al s Sy vt drEo] e
FHEAW TAY ek gAYl Fest Ay Eds Felstaar stk e FoA R
flavonoid 8F¥ 7Z|gse= 2FS Eete]  10FCldY  FHEHES, SRR E O FAREA
diterpenoid 8F ¥ n|FgFAR o7 AL VEd 7F5A o] 9= lignin 258 ARvE 78O

= reet] 7244 F ADBAN Anw Avdch w3 F29 D fFEAE 35014 O

wEE Fote] gE AlEd.
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1.3 U9 7ed @5
Table 1. = &olA H&H 2 & A5+ (Flavonoid)
Compound
Compound name Reference
type
6-C-a-L-Arabinopyranosyl-8-C-f3 | S. Takagi et al, Phytochemistry, 20, 2443, 1981 (uv,
-D-glucopyranosylchrysin ir, pmr, cmr, ms)
Apigenin H. Itokawa, Chem. Pharm. Bull., 29, 254, 1981
Apigenin-7-O-0-D-glucuro | Y. Miyaichi et al, Chem. Pharm. Bull, 37, 3, 794,
—pyranoside 1989
Baicalein (Noroxylin) K. Sagara et al.,, Shoyakugaku Zasshi, 40, 1, 84, 1986
Baicalein—7-methyl ether TP. Popova et al., Chem. Nat. Comp., 9, 6, 699, 1973
Baicalein-7-O-3-D-glucopyra T. Tomimori et al, Yakugaku Zasshi, 104, 5, 524,
-noside 1984 (uv, ir, pmr, cmr, ms)
Baicalin SS. Subramanian et al., Phytochemistry, 11, 439, 1972
Carthamidin Y. Kimura et al.,, Chem. Pharm. Bull,, 30, 1792, 1982
Chrysin Y. Kimura et al.,, Chem. Pharm. Bull,, 30, 1792, 1982
Chrysin-6-C-#-D-glucopyranoside-8-C | S. Takagi et al, Phytochemistry, 20, 2443, 1981 (uv,
—«a~L-arabinopyranoside ir, pmr, cmr, ms)
. . H. Yamamoto et al, Shoyakugaku Zasshi, 41, 2, 97,
Cichlorooroxylin A
1987
. o T. Tomimori et al, Yakugaku Zasshi, 103, 6, 607,
Dihydrobaicalin .
1983 (uv, ir, pmr, cmr, ms)
. . S. Takagi et al, Yakugaku Zasshi, 100, 1220, 1980
Dihydrooroxylin A .
(uv, ir, pmr, cmr, ms)
. . T. Tomimori et al, Yakugaku Zasshi, 102, 4, 388,
5,8-Dihydroxy-6,7-dimethoxyflavone )
. 1982 (uv, ir, pmr, cmr, ms)
Flavonoid ) T. Tomimori et al, Yakugaku Zasshi, 103, 6, 607,
5-Hydroxy-7,8-dimethoxyflavone .
1983 (uv, ir, pmr, cmr, ms)
. T. Tomimori et al, Yakugaku Zasshi, 102, 4, 388,
4'-Hydroxywogonin )
1982 (uv, ir, pmr, cmr, ms)

Isocarthamidin

Isoscutellarein
Isoscutellarein-8-0O-glucuronopyrano
side

Maltol

Neobaicalein

Norwogonin

Oroxylin A

Oroxylin A-7-O-glucuronidemethyl

ether

2(R),

3(R)-2',3,5,6', 7-Pentahydroxyflavanon
e

2',35,6", 7-Pentahydroxyflavanone

Salvigenin

Scutellarein

M. Takido et al
ir, pmr, ms)
Y. Miyachi et al., Chem. Pharm. Bull., 37, 3, 794, 1989

, Yakugaku Zasshi, 96, 381, 1976 (uv,

Y. Miyachi et al., Chem. Pharm. Bull., 37, 3, 794, 1989

A. Ohnishi et al., Agr. Biol. Chem., 51, 5, 1449, 1987
Anon, Natl. Med. ]J. China, 53, 417, 1973
T. Tomimori et al., Yakugaku Zasshi, 103, 6, 607,
1983 (uv, ir, pmr, cmr, ms)

M. Goudard, Phytochemistry, 17, 145, 1978(ms)

TP. Popova et al.,, Chem. Nat. Comp., 9, 6, 699, 1973

T. Tomimori et al., Yakugaku Zasshi, 102, 388, 1982

(uv, ir, pmr, cmr, ms)

Y. Kimura et al, Chem. Pharm. Bull., 30, 5 1792,
1982 (uv, ir, pmr, ms)

S. Takagi et al.,, Yakugaku Zasshi, 101, 899, 1981

E. Wollenweber et al., Phytochemistry, 24, 9, 2129,

1985 (uv, pmr, cmr) ; B. Voirin, 22, 2107, 1983

Y. Miyaichi et al., Chem. Pharm. Bull., 37, 3, 794, 1989
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Compound

Compound name Reference
type
) Y. Miyaichi et al, Chem. Pharm. Bull, 37, 3, 794, 1989
Scutellarin )

(uv, ir, pmr, cmr, ms)

. . T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529, 1984
Scutevulin .

(uv, ir, pmr, cmr, ms)

Skullcapflavone II-2'-methyl ether M.Takido et al.,, Yakugaku Zasshi, 95, 108, 1975
Tectorigenin SO. Lee et al.,, Korean J. Pharmacogn., 20, 4, 219, 1989

. T. Tomimori et al, Yakugaku Zasshi, 103, 6, 607, 1983
Tenaxin [ K

(uv, ir, pmr, cmr, ms)
(25)-2',6",7-Trihydroxy-5-methoxy-flavan| T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529, 1984
one (uv, ir, pmr, cmr, ms)
(25)-4'5,6,7-Tetrahydroxyflavanone-7-O- o )

. Y. Miyaichi et al.,, Shoyakugaku Zasshi, 42, 3, 216, 1988
B-D-glucuronopyranoside
(25)-4'5,7,8-Tetrahydroxyflavanone-7-O-
. Y. Miyaichi et al.,, Shoyakugaku Zasshi, 42, 3, 216, 1988
B-D-glucuronopyranoside
Y. Kimura et al., Chem. Pharm. Bull, 30, 5, 1792, 1982
2(5)-2' 5,6’ 7-Tetrahydroxyflavanone .

(uv, ir, pmr, ms)

2,2" 4" 6-Tetrahydroxy-6'-methoxychal T. Tomimori et al, Yakugaku Zasshi, 104, 5, 529, 1984
-cone (uv, ir, pmr, cmr, ms)

T. Tomimori et al., Yakugaku Zasshi (J. Pharm. Soc.
2',3" 5, 7-Tetrahydroxyflavone .

Jpn.), 104, 5, 529, 1984 (uv, ir, pmr, cmr, ms)
2'5,5"7-Tetrahydroxy-6',8-dimethoxyfl-a|Y. Kimura et al., Planta Med., 50, 4, 290, 1984 (uv, ir,
vone pmr, cmr, ms)
2'.5,5'-Trihydroxy-6,7,8-trimethoxyflav-o|T. Tomimori et al, Yakugaku Zasshi, 104, 5, 529, 1984

Flavonoid ne (uv, ir, pmr, cmr, ms)
2' 5,6,7-Tetrahydroxyflavanone J. Geigert et al., Tetrahedron, 29, 2703, 1973
T. Tomimori et al., Yakugaku Zasshi, 102, 5, 388, 1982

2' 5,6", 7-Tetrahydroxyflavone
2'5,6'-Trihydroxy-7,8-dimethoxyflavone
2'5,7-Trihydroxyflavone
2'5,8-Trihydroxy—6,7-dimethoxyflavone
2' 5, 7-Trihydroxy-6',8-dimethoxyflavone
2' 5, 7-Trihydroxy-6-methoxyflavone
2'5,8-Trihydroxy-7-methoxyflavone
4' 5, 7-Trihydroxy-6-methoxyflavanone

Viscidulin T

Wogonin

Wogonoside
Wogonin-7-O-(-D-glucuronopyrano-syl
methyl ester
Wogonin-5-0O-(3-D-glucopyranoside

(uv, ir, pmr, cmr, ms)

Y. Miyaichi et al., Chem. Pharm. Bull., 35, 9, 3720, 1987

T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529,
(uv, ir, pmr, cmr, ms)
S. Takagi et al, Yakugaku Zasshi, 100, 12, 1220,
(uv, ir, pmr, cmr, ms)
T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529,
(uv, ir, pmr, cmr, ms)
T. Tomimori et al., Yakugaku Zasshi, 103, 6, 607,
(uv, ir, pmr, cmr, ms)
S. Takagi et al, Yakugaku Zasshi, 100, 12, 1220,
(uv, ir, pmr, cmr, ms)
S. Takagi et al, Yakugaku Zasshi, 100, 12, 1220,
(uv, ir, pmr, cmr, ms)
T. Tomimori et al., Yakugaku Zasshi, 104, 5, 529,

(uv, ir, pmr, cmr, ms)

Y. Kimura et al.,, Chem. Pharm. Bull., 30, 219, 1982

T. Tomimori et al., Chem. Pharm. Bull., 33, 4457, 1985
T. Tomimori et al, Yakugaku Zasshi, 102, 388, 1982
ir, pmr, cmr, ms)

S. Takagi et al., Yakugaku Zasshi, 100, 1220, 1980

1984

1980

1984

1983

1980

1980

1984

(uv,
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Table 2. =F2]ofA

A ke 4

e

A+ (Diterpenoid, Lignin)

Compound type

Compound name

Reference

Diterpenoid

1,2,5,6-Tetrahydrotanshinone I

1,2-Dihydrotanshinquinone

12-Methoxysalvinone

3-a-HydroxytanshinoneIl a
1-Dehydromiltirone
1-Dehydrotanshinone
4-Methylenemiltirone
6,7,8,9-Tetrahydro-1,6,6-trimeth
ylfuro(3,2-c)naphth(2,
1-E)oxepine

-10, 12-dione
7-B-Hydroxy-abieta-8,
13-diene-11, 12-dione
7-Oxo-sandaracopimaric acid
Arucadiol

Cryptoacetalide
Cryptotanshinone
Cyptanshinone

Dan shen spiroketallactone

Danshenol A

Danshenol B

Danshexinkun A

Danshexinkun B

Danshexinkun C
Danshexinkun D
Deoxyneocryptotanshinone
Dihydroisotanshinone I
Dihydromethylenetanshinquinone
Dihydrotanshinone I

Epi dan shen
spirospiroketallactone
Epicryptoacetalide
Euphracal
Formyltanshinone
Hydroxytanshinone II
Isocryptotanshinone
Isotanshinone Il b

Methyl dihydrotanshinone

Methyl tanshinate

Methyl tanshinonate

Methylenetanshinone

HM. Chang et al., J. Org. Chem., 55, 3537, 1990

N. Okamura et al., J. Chromatogr., 542, 317, 1991

N. Wang et al., Planta Med., 55, 4, 390, 1989

Y. Ikeshiro et al., Phytochemistry, 28, 3139, 1989
HW. Luo et al.,, Yao Hsueh Pao, 23, 830, 1988

HM. Chang et al., J. Org. Chem., 55, 3537, 1990

HM. Chang et al., J. Chem. res.(S), 4, 1990

HM. Chang et al., J. Org. Chem., 55, 3537, 1990

B. Esquivel et al., J. Nat. Prod., 50, 4, 738, 1987
LZ. Lin et al., Planta Med., 54, 5, 443, 1988

F. Asari et al., Chem. Lett., 10, 1885, 1990

Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991
S. Luo et al, Yaowu Fenxi Zazhi, 8, 154, 1988
HW. Luo et al., Phytochemistry, 27, 270, 1988

Y. Tezuka et al, Chem. Pharm. Bull, 45, 1306,
1997
Y. Tezuka et al, Chem. Pharm. Bull, 45, 1306,
1997

Y. Ikeshiro et al.,, Phytochemistry, 30, 2791, 1991

Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991

CN. Fang et al.,, Hua Hsueh Pao, 34, 197, 1976
HW. Luo et al., Yao Hsueh Pao, 20, 542, 1985
Y. Ikeshiro et al.,, Phytochemistry, 30, 2791, 1991
Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991
HM. Chang et al., J. Org. Chem., 55, 3537, 1990
Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991

HW. Luo et al., Phytochemistry, 27, 270, 1988

F. Asari et al.,, Chem. Lett., 10, 1885, 1990

A. Ulubelen, J. Nat. Prod., 52, 6, 1313, 1989

HM. Chang et al., J. Org. Chem., 55, 3537, 1990
HW. Luo et al.,, Phytochemistry, 24, 815, 1985

Y. Ikeshiro et al., Phytochemistry, 28, 3139, 1939
AR. Lee et al., J. Nat. Prod., 50, 157, 1987

HC. Lin et al., Chin. Pharm. J., 43, 11, 1991

MK. Chien et al, Hua Hsueh Hsueh Pao, 36, 199,
1978

MK. Chien et al., Hua Hsueh Hsueh Pao, 36, 199,

1978
HW. Luo et al., Yao Hsueh Pao, 24, 341, 1989
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Compound type

Compound name

Reference

Methylenetanshinquinone

Miltionone 1

Miltionone IT

Miltipolone
Miltirone

Neocryptotanshinone

Nordihydrotanshinone

Norsalvioxide

Nortanshinone

Przewaquinone A

Przewaquinone B

Salvia diterpene lactone V

Salvia diterpene lactone VI

Salvia tanshinone 31

Salvia tanshinone 32

Salvia tanshinone 33

XL. Huang et al.,, Shin Wu Hsueh Pao, 22, 98, 1980
Y. Ikeshiro et al.,, Phytochemistry, 28, 3139, 1989

Y. Ikeshiro et al., Phytochemistry, 28, 3139, 1989

G. Haro et al.,, Chem. Lett., 9, 1599, 1990

N. Wang et al.,, Planta Med., 55, 390, 1989

Y. Ikeshiro et al., Phytochemistry, 30, 2791, 1991
HC. Lin et al.,, Chin. Pharm. J., 43, 11, 1991

H. Ginda et al., Tetrahedron Lett., 29, 36, 4603, 1988
HW. Luo et al., Phytochemistry, 24, 815, 1985

B. Li et al.,, Phytochemistry, 30, 3815, 1991

B. Yang et al, Yaoxue Xuebao, 16, 837, 1981; CA, 96,
177900

HM. Chang et al, J. Chem. Res. (S), 4, 1990

HM. Chang et al., J. Chem. Res. (S), 4, 1990

HM. Chang et al., J. Org. Chem., 55, 11, 3537, 1990
HM. Chang et al, J. Org. Chem., 55, 11, 3537, 1990
HM. Chang et al., J. Org. Chem., 55, 11, 3537, 1990

Diterpenoid Salvilenone LZ Lin et al, Planta Med., 54, 5, 443, 1983
Salvinone N. Wang et al.,, Planta Med., 55, 390, 1989
Salviol E. Wenkert et al., Phytochemistry, 13, 2545, 1974
Salviolone HM. Chang et al., J. Org. Chem., 55, 11, 3537, 1990
Salvonitin M. Noguchi et al., J. Nat. Prod., 48, 342, 1985
Tanshindiol A A. Yagi et al., Planta Med., 57, 288, 1991
Tanshindiol B A. Yagi et al., Planta Med., 57, 288, 1991
Tanshindiol C A. Yagi et al., Planta Med., 57, 288, 1991

) HC. Lin et al, J. Chin. Chem. Soc. (Taipei), 43, 199,
Tanshinketolactone
1996

Tanshinol 1 HW. Luo et al.,, Chem. Pharm. Bull., 34, 3166, 1986
Tanshinonal N. Okamura et al., Planta Med., 58, 571, 1992
Tanshinone EE-B A. Yagi et al., Planta Med., 57, 288, 1991
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protein 10%, sesquterpenoid 4%, steroid 259 3gEE0°] £ B @ile Adx
B AF AN Bl o Qlom FAR O ZE= Table 39 o] W2 £ diterpenoid 2}t
lignins°] H1 Hth o] %= Bouchenys©°] benznoid 3+&E<¢! protocatechuic acid2}
rancinamycin IV 2£< 28 ¥ 1”897 flavonoid 385 2%%79 phenylpropanoid 3HgH-E<l
danshensuangm, Chen%©] danshensuan A, danshensuan CZD, rosemarinic acid22), salvianolic
acid F?P9] 29| glatESo] By Hom 1 9 quinoid 25°* ¥, saponin 2%°°7°7,
sesquiterpenoid 2% triterpenoid 5&'7*Y, tannin 1£9 3 EVSo] 7}7F B Bu
AT
ool Al 71t npsl o] g 4wl dto R RE Ee Aol e Hi oy
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Mg MEA/NEAAS 2T A48 e & I
2.1 F=9 AEIAAEE £

7 AdAE — A @A AulEk 32 (Scutellaria Roots) S 79 (2005d 7€) 3le] A3 tfetw
o

Y. 7171 2 Aok — 'H, "C-NMR spectrum<> Varian®] Gemini 2000 (300 MHz) & AF4-3to =4
st o YR EFEZAZ = tetramethylsilane (TMS) = AFEE T 882 fisher ] melting point
E AL =439 9™ Column chromatography£ 84S MerckA e Kieselgel 60 (No. 7734,
0.063—-0.200 mm) HE3¥ Kieselgel 60 (No. 7729, 0.063 mm ©]3}), Kieselgel 60 (No. 9385,
0.040—-0.063mm) # Lichroprep RP—18 (NO. 13900, 0.040-0.063 mm)<& A}&3¥ o, TLC
platex= Kieselgel 60 Fos4 ¥ RP—18 Fosss (Merck) & AFE3F3 T @A AIeEL 10% H.SOE AFE
3R o UV 254 nm, 365 nm detections ®YsHF T %, ¥8 2 column chromatography £
Aloke- 19 Aok Al glol ARESFRlal Al Aok 15 AlekE AAEIA AFEsHAY S5 Ak
A8 T}, glucuronic acid £} sugar standards Sigma Chemical Company, LTDelA T+ AR5}
e,

o =& 9 By - 33 20 Kg2 80 TolA 70 % &+ (30 0)E 12A7M 33| F%3810] 11 %
rotary vacuum evaporatori %3] 70% EtOH extract ¢F 6 Kgo L3t} o5 A= 3

&S Al
A o] FAAF AT Hedk AgE AFsRi 5.9 Kge & 2000 %9 o7]o] CH.Cl.(15¢)%5 7}
st 2320712 CH.Cly ¢ 502 33 v CH.Chss AdsF3e] CHoCly extract(300g)
S Ay A FEL AT A2 W o® EtOAc (1540), n—BuOH (15¢0)s<0 2 FE35}9

EtOAc extract 120g, n—BuOH extract 2.2kg ¥ HyO extract 1.6kg= ¥ltl. o]E = CH.Cl
extract €% (30.5g)2 silica gel columnlZ #&3Ft}E column(Zo] 80cm, A& 7cm)el silica
2el(0.063—-0.200 mm)S 25cm #|-$1 €W+ Hexane 100% mobile phase® elutione A]ZHéHe]
n—Hexane: CHyCly =1:1522 F4& EolWA fraction 1~10& AUt} fractionl, 2, 3& 77t A
AAste] compound 1, 2, 3L EgstPtk 3 fractiondES AAAE] compounddES LYT
fraction 5+ silica gel (0.063 mm ©]3}) column chromatographysS ©|-&3}o] %UH Hexane:
EtOAc =10:1~4:1% &w]ﬁ & 5-1 ~ 5-67kA4 6708 A2EES W= o] T 5-4F5 A2
o] compound 5& 1 5-5& AAA3Y compound 63 7S ATE EtOAc extract HE3F U
(120g) & silica gel column® & o}tz o] Eg3tHtt. column(ZAo] 75cm, A& 12cm)e°l silica
gel(0.063-0.200 mm)< 20cm A9 n—HexanefwZ elution A7 stationary phase& Y3+
AEE e & EtOAc extract 120g2 silicagel (0.063—0.200 mm) 180gel &&Al#A columnell
loading | At} ©]%& CHyCly 100 %% mobil phase?l elutionS A #&le] CHyCle: MeOH : HyO =
100:1:0.1, 95:1:0.1, 90:1:0.1, 80:1:0.18] o2 FAE FolwWr ZZ elution AA fraction 1~14
E dgit}. A7) &8 = fraction 12 MeOHZE AZAASFY] compound 88 ¥R fraction 7, 8=
MeOH=S o|&3] AZd3st] compound 95 AT A7 #3F F fraction 62 THA] RP—18 column
chromatography o Z F& 33t H:O 100%E elutionr]# stationary phaseE wdslA #wHE &
fraction 6= CHCl3—MeOH Z3r&mjjo] 23] 520 & columnel €3] F2A171 & MeOHO| Hl&
S dAACR oW elution AFTE. I AFH compound 10, 11 4tk = AV|EE =
fraction 105 ©A] flash column chromatographyH o2 E235%5 . columnel|  silica
2el(0.040—-0.063mm) S ¢F 20cm FE 23 CHCls—MeOH =3gg&ujjo] &3] =2 F silica gel
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columnel| loadingAlZAth. Z2]3 MeOH H[&& WAFCE FolWA elutionAZth A
compound 12, 13, 145 9t} fraction 125 AAdAste] & AARES MeOHel £3iAA
sephadex LH—20 columnell ¢-d3] FZA1$ 75% H0F elutionAFH vk, 1 A3} Compound 15
B28t9 1 fraction 10 AZAA & oko] Wy 4o whHo 7 R A3 compound 162 Eia
At} & BuOH extract % 50g< silica gel columnl® #3349 £9= CH.Cls 100% mobile
phase? elutione AlZslo] CH.Cl, :MeOH =9 : 140% ZAS wolwia] g8ty 71 Ay
compound 17, 18, 195 <t}

232(20Kg)
70% EFS R 80 COHIA SR =5
(30 L x 33l, 13| 124124

70% EtOH ext. (6.0Kg)

| CH:Cl,
CH2Clz2 fraction (300g) Aqueous layer
cc | EtOAC
sol.A
| [ [ I i Aqueous layer
il 2 f3 fra 5 fr6 EtOAc fraction (1209)
| n-BuOH
CcC
compound 4 sol.E | )
compound 3 n-BuOH fraction (2.2Kg) H20 fraction (1.6Kg)
compound 1 1. fr4 5 cc
cC sol.D
compound 5 sol.B | | | | | | [ | J
compound 2 compound 6 and7 fra fr2 fr.3 fr4 fr5 fr6 fr7 fr8 19
I [ [ 1 |
fra fr2 fr3 fr4 fr5 fr6 fr7 fr8 fr9 fr10 fr11 fr12 fr.13 fr.l4 compour(d 18
compound 4 .
RP-18 compound 9 sephadex
compound 8 sol.C sol F compound 19
compound 12 |[compound 14 compound 17
Solvent system i1 2 compound 13

A : Hexane - CH2Cl2 (100:0~1:1) cc cc compound 15
B : CH2Cl2 - MeOH - H20 (gradient) sol.D sol.D sephadex
C : H2O - MeOH (gradient) compound 10 sol.F
D : CH2Cl2 - MeOH (gradient)
E : Hexane - EtOAc (10:1~4'1) compound 11
F: 75% H20 compound 16

Scheme 1. Extraction and isolation procedure of compounds from Scutellaria Root.

2.2 &ite] AEgAdEd £
7} ARAR - AWATE FH B
3 791(20054 109)8ke] At ol 4w

AF(Salvia Miltiorrhiza Roots) 3~43d2S A YT
FH9 FAS AA AFESIIT

o

o %
al

Y. 717] 9@ Ak — 'H, PC-NMR spectrum< Varian® Gemini 2000 (300 MHz)# Bruker<]
AMX 500 (500 MHz)& A3t SAsior, Wi EE=d 2 tetramethylsilane (TMS) & A&
3Gt 882 fisher At melting pointE AFE3] =439 21 Column chromatography-§ 184
MerckA}?] Kieselgel 60 ([No. 7734, 0.063—0.200 mm) %+ Kieselgel 60 (No. 9385,
0.040—-0.063mm) & AF£3F9 1 Lichroprep RP—18 (NO. 13900, 0.040—0.063 mm) ¥} Mitsubishi
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kaseirt?] MCI—gel(75—150 ), sephadex LH—-20S A}£3l%99, TLC platex Kieselgel 60
Foss ¥ RP—18 Fasis (Merck) & AFESFE T @AAIeRS 10% H.SOE AFE331 o™, UV 254 nm,
365 nm detectione W33t F=, 3 9 column chromatography £ Ak 13 AlekS A A

glol Abgstela U A Aloke 15 Aleke AASNA AHEEAL S5 Aleke Abgatalch

o 2 4 243 olAdnF s AX FHAF B (E-4dF) 17.45kgS 70% EtOHZ AF2
of| A 021 OEUL} 3§] FE %

H

538t 70% EtOH extract 2.37kgs WHEQITH o]F A+ 3A1FA9
2 AFA L UHAE 70% EtOH extractE &°f 5] ¢J7]¢] n—Hexane&
7]—0]—0% Hﬁ%} 7] —Hexane¥ 452 #3333 b3 n—Hexaned S A5 F3+d n—Hexane
extract(48.8g) & AU Al 5 4719 22 W e ® CHuClz , EtOAc , n—BuOHEO 2 5
=3}o] CHoCly extract 27.89g, EtOAc extract 212.23g, n—BuOH extract 149.11g ¥ H,0
extract 1.79kgS o9lt}. o] Hexane, CHyCl, &85 &4 silica gel 60(0.063-0.200mm) S °]&
3 column chromatography® AAI3FA 1 £vli= Hexane @ CHuCly =8:2~4:68 ©AHOZ £AHA
fractionl~11& 4t} o] %+ fraction 3HES MeOHZ AAASY compound 1S ¥ fraction 45
EtOAcE A3 compound 25 EPSH fraction 6 MeOHZ A3 compound 3& LUt
T3 fraction 8~108 3 Hexane : CHuCly €7 system& ©]£3) silica gel 60(0.040—0.063mm) .
2 chromatographyS 2A8 A3} fraction8—1~8—6°.% 6719 AEFE At} ojdA doja AE3F
= 8-3% 8-62 77t AAA3] compound 49+ 55 EyEgth EtOAcHEE X3 silica gel column
chromatographyS &4 system CHCls : MeOH : HzO(gradient) & ©]&3}o] AAjsldct. 71 A3 &
10(fraction 1~10)719 £E3S wE9 T fraction 7~102 3 MCl—gel2 o] &3] &3t}
column(Z°]90cm, AE&5cm)°] MCl—gel¥ 30cm AMFZE stationary phaseE MeOH 100%%
elution A7]AA #L3HA & F H.O0 100% = elutionA] 71t} fraction 7~10& MeOHe| =9
MCI-gelell €3] F2A721 = MeOHE H|E&S 10%% =o]WA elution AZ1ZAF} fraction
7-1~7-10% 049\1‘3]' o] 7-2¥W AEIHZ silica gel(0.040-0.063mm) columne] CHCls
MeOH : H,O = 52:28:8 £w|& o]&3}lo] £2AA compound 62 ¥UL fraction 4+= RP-18
column<= O]ﬁéﬁ =3k HoO 100% = elution AZ1H fraction 7—4%5 MeOHol &3AA &
ZA 15 MeOH Bl&S FolwA E3k A3t 8709 fractiond Ao o]F fraction 7—4—2¢]
/] compound 7& €3 fraction 7—4—4°1A4 compound 82 LY OW fraction 7—4—-7°A
compound 95 AU} TS fraction 7—82 MeOHo| £€3)A]7#A sephadex LH—20 columnel] <&
5 E&FAIZE H0100%14 MeOH2 HIES wAFOoR Fojda Hd A} fraction
7—8—1~7—8-3% ¥ 3 9o]= fraction 7—8—2°14 compound 10 LU fraction 7—8—3°lA4]
compound 11& ¥t}

[
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Salvia miltiorrhiza Bunge (17.45kg)

‘ 70%EtOH, 3times
EtOH ext. (2.4Kg)
| Hexane

Hexane fraction (48.8g) Aqueous layer

| CH:Cl

CH2Cl2 fraction (27.99) Aqueous layer

| EtoAc

cc EtOAc fraction (212.2g) Aqueous layer
sol A |n-BuOH
[ [ | [ [ [ [ | | | cc | ; H20 fraction
fra fr2 .3 fr4a fr5 fr6 f.7 f8 fr9 .10 frll sol C n-BuOH fraction
(149.19) (1.8kg)

comlpound 2 ‘

compound 3 [ [ [ [ I
P cc fra fr2 fr.3 fr4 ft5 fr6 fr7 f.8 fr9 fr.10
sol B
compound 1 | M6l
fr.l fr2 fr.3 fr4a  fr5 fr6 sol D
I I I I [ I
fri fr2 fr.3 fr4a fr5 fr6 fr.7 8 fr9 .10
compound 4 CcC sephadex-LH20
compound 5 sol C sol D
RP-18
Solvent system fr.1 fr2 fr.3 [ solD fr1 fro  fr.3

: Hexane : CH2Cl2( 8:2~4:6) |

: Hexane : CH2Cl2 ( 5:5~4:6) compound 6 compound 10
: CH2Clz2 : MeOH : Hz20 (gradient)

: MeOH : H20 (0:100~100:0)

OO w>

compound 11

I [ ] [T I I
fra fr2 .3 fr4a fr5 fr6 .7 fr.8

compound 7 compound 8 compound 9

Scheme 2. Extraction and isolation procedure of compounds from salvia miltiorrhiza Bunge.
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M3 MEFAAHELA S =T AL Zat
3.1 =9 g4 £

Compound 1 (guaiacol); ITUPAC name :@ 2-—methoxyphenol), (°©]% : catechol methylester,
O—hydroxyanisole); C7HgO2 (M.W. 124); liquid, UV Amax MeOH nm (og &) 275 (3.23);
"H-NMR (CDClz, 200MHz) ppm: 6.86~6.84 (4H, m, H-3, 4, 5, 6), 3.85(3H, s, OCH3)

¥C—NMR (CDCls, 50MHz)ppm: 146.7(C—1), 145.7(C—6), 121.6(C—2), 120.3(C—5), 114.7(C—3),
110.8(C—4), 56.0(OCHzs)

Compound 2(paeonol); (IUPAC name : 2'—hydroxy4'—methoxyacetophenone), (¢]™ : peonol);
CoH1005 (M.W. 166); mp : 48—-50T; white crystallin powder; IR Vmax cm ' 3435(0OH),
2936(OCH3), 1630, 1578(C=C aromatic ring) ; UV Amax MeOH nm (log e) 313 (3.86),
273(3.19), 228(4.03), 213(4.26) ; 'H-NMR (DMSO-ds; 300MHz)ppm: 7.84(1H, d, J=9Hz,
H-6), 6.53(1H, dd, /=9Hz and 2.7Hz, H-5), 6.47(1H, d, /=2.7, H-3), 3.82(3H, s, OCHa),
2.56 (3H, s, CHs)

YC—NMR(DMSO—ds 75.5MHz)ppm: 113.7(C—1), 165.7(C-2), 100.7(C-3), 164.1(C—4),
107.3(C-5), 133.3(C—6), 55.7(0OCH3), 203.1(C=0), 26.6 (CHs)

Compound 3 (oroxylin A); (IUPAC name : 5,7—dihydroxy—6—methoxyflavone), (©]™
baicalein 6—methylester); CigHi205 (M.W. 284); mp : 218~2197TC; pale yellow neddles; IR
Vimax cm ' 3394(0OH), 2949(0OCHs), 1657(C=0), 1558(C=C) ; UV Amax MeOH nm (log ¢)
317(4.29), 271(4.58), 214(4.68); 'H-NMR (DMSO—ds 250MHz)ppm: 3.75(3H, s, OCHj),
6.63(1H, s, H—-3), 6.97(1H, s, H-8), 8.10~7.52(5H, m, H—2'~ 6"), 12.95(1H, s, 5—0H)
YC-NMR(DMSO-ds, 62.5MHz)ppm: 182.5 (C—4), 163.4(C-2), 157.9(C-7), 153.0 (C-9),
152.8(C-5), 132.2(C—4", 131.7(C—-1", 130.9(C-8), 129.4(C-3', C—=5",126.6(C-2', C—-6",
104.9(C-3), 104.5 (C—10), 94.6(C—6), 60.2(0OCH3)

Compound 4 (chrysin); (IUPAC name : 5,7—dihydroxyflavone), (o] : chrysinic acid);
CisH1004 (M.W. 254); mp : 290~2927TC; pale yellow powder; IR Vimax cm ! 3435(0OH),
1655(C=0), 1614, 1578(C=C); UV  Amax MeOH nm (log ) 313 (4.19), 268(4.57),
211(4.69); 'H-NMR (DMSO-ds 250MHz)ppm: 6.21(1H, d, J=2.0Hz, H-6), 6.51(1H, d,
J=2.0Hz, H-8), 6.95(1H, s, H-3),7.52~7.63(3H, m, H-3'", 4', 5", 8.03~8.06 (2H, m, H-2', 6",
12.81(1H, s, 5—0H)

YC—NMR (DMSO—djs, 62.5MHz)ppm: 182.1 (C—4), 164.7(C—7), 163.4(C-2), 161.7(C—5), 157.7
(C-9), 132.3(C—4", 130.9 (C—-1"Y, 129.4(C-2', C—6"), 126.6(C—-3', C—5"), 105.4(C—3), 104.2
(C—-10), 99.3(C—6), 94.4(C—8)

Compound 5 (tenaxin 1); (IUPAC name : 5, 2'—dihydroxy—6,7,8 —trimethoxyflavone); Ci;gH1507
(M.W. 344); mp : 234-235C; yellow neddles: IR Vmax cm ' 3444(0H), 2937(0OCHa),
1647(C=0), 1607, 1571(C=C); UV Amax MeOH nm (log &) 337(4.26), 276(4.54), 205(4.69);
'"H-NMR (DMSO—-ds, 250MHz)ppm: 3.81, 3.89, 4.01(3H, s, each 3xXOCHj3), 7.09~7.01(2H, m
H-3', 5", 7.13(1H, s, H-3), 7.45~7.39(1H, m, H—4"), 7.87(1H, dd, /=6.5 and 1.5Hz, H-6')
10.93(1H, br.s, 2'0H), 12.67(1H, s, 5—OH)

YC—NMR(DMSO—ds 62.5MHz)ppm: 183.0(C—4), 162.1(C-2), 157.2(C—2"), 152.8(C-7),
148.7(C—-9), 145.7(C—-5), 135.9(C—6), 133.4(C—4", 132.9(C—8), 128.5(C-6", 119.9(C—-5",
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117.4(C-1", 117.3(C—-3"), 109.0(C—-3), 106.4(C—-10), 62.1(8—0OCH3), 61.7(7—0CHs),
60.8 (6—0OCH3)

Compound 6 (skullcapflavone II); (IUPAC name : 5,2'—dihydroxy—6,7,8,6'—tetramethoxyflavone),
(©] : neobaicalein); CisHigO7 (M.W. 344); mp : 280—281C; vellow neddles; IR Viax cm '
3435(0H), 1651(C=0), 1605, 1567(C=C); UV Amax MeOH nm (log &) 269 (4.44); 'H-NMR
(DMSO—dps, 250MHz)ppm: 3.74, 3.78, 3.81, 4.00(3H, s, each 4xX0OCH3), 6.34(1H, s, H-3),
6.61(2H, d, /J=7.5Hz, H-3', 5", 7.31(1H, t, /=7.5Hz, H—-4') 10.16(1H, br.s, 2' OH), 12.64(1H, s,
5—0H)

YC-NMR(DMSO-ds, 62.5MHz)ppm: 182.7(C—4), 162.6(C—2), 158.5(C—6"), 156.9(C—2",
152.8(C—7), 148.8(C—-9), 146.5(C—5), 136.0(C—6), 132.8(C—8), 132.8(C—4"), 118.9(C—-10),
112.1(C-3), 109.1(C—-1",109.0(C—3", 102.5(C-5", 62.0(8—0CH3), 61.7(7—0CHs),
60.8 (6—0OCHs3), 56.1(6'-=0OCHzs)

Compound 7 (rivularin); (IUPAC name : 5,2'—dihydroxy—7,8,6'—trimethoxyflavone); CisHi607
(M.W. 344); mp : 2597C; vellow neddles; IR Vimax cm | 3434(0OH), 2942(0CHs), 1653(C=0),
1572(C=C); UV Amax MeOH nm (log &) 264(4.51); "H-NMR (DMSO-ds 250MHz)ppm: 3.69,
3.74, 3.90 (3H, s, each 3xX0OCHs3), 6.28(1H, s, H-3), 6.60(1H, s, H-6), 6.60(2H, d, J=8.2Hz,
H-3',5", 7.31(1H, t, /=8.2Hz, H—-4'), 12.70(1H, s, 5—0H)

YC—NMR(DMSO—ds, 62.5MHz)ppm: 182.4(C—4), 162.4(C-2), 158.6(C—7), 158.6(C—6",
157.0(C-5), 156.9(C-2", 150.0(C—-9), 132.8(C—4", 128.6(C—-8), 112.2(C-3), 109.2(C—-1",
109.0(C-3"), 104.2(C-10), 102.5(C-5"), 96.2(C-6), 61.3(8—0CHs), 56.8(7—0CH3),
56.1(6'-0OCHs)

Compound 8 (wogonin); (IUPAC name :@ 5,7—dihydroxy—8—methoxyflavone); CisHi205 (M.W.
284); mp : 202~203C; vellow neddles; IR Vmax cm ' 3431(0H), 1658(C=0), 1614,
1581(C=C); UV Amax MeOH nm (og €) 275 (457); EI-MS m/z @ 284[M]; 'H-NMR
(DMSO—ds, 250MHz)ppm: 3.84(3H, s, C8 —0OCH3), 6.30(1H, s, H-3), 6.99(1H, s, H-6),
7.57~7.62 (3H, m, H-3', 4', 5", 8.04~8.08(2H, m, H-2', 6")

YC-NMR(DMSO-ds, 62.5MHz)ppm: 182.3 (C—4), 163.2(C-2), 157.7(C-7), 156.5 (C-9),
149.9(C-5), 132.3(C—4", 131.1 (C—1", 129.5(C-3', C—5", 128.0(C—8), 126.5(C-2', C—6",
105.3(C=3), 104.0 (C—10), 99.4(C—6), 61.3(8—0OCH3)

Compound 9 (baicalein); (IUPAC name : 5,6,7—trihydroxyflavone), (| : noroxylin);
CisH1005 (M.W. 270); mp : 260~262C; yellow prisms: IR Vi cm ' 3411(0H), 1658(C=0),
1620, 1585(C=C); UV Amax MeOH nm (log e) 323(4.27), 274(4.50), 215(4.59); EI-MS
m/z : 270[M]; 'H-NMR (DMSO-ds 250MHz)ppm: 6.62(1H, s, H-3), 6.92(1H, s, H-8),
7.51~7.62(3H, m, H-3', 4, 5), 8.03~8.07(2H, m, H-2', 6")

YC-NMR(DMSO-ds, 62.5MHz)ppm: 182.4 (C—4), 163.1(C-2), 153.9(C-7), 150.1 (C-9),
147.2(C-5), 132.1(C-4", 131.2 (C-1", 129.6(C-6), 129.4(C-3', C-5"), 126.5(C-2', C-6",
104.7(C—-10), 104.5 (C—3), 94.2(C-8)

Compound 10 (2" 5,6 —trihydroxy—7,8— dimethoxyflavone) ; (©]" :viscidulin II); Ci7H1407
(M.W. 330); mp : 286C; vyellow neddles; IR Vmax cm | 3473(0H), 1660(C=0), 1608,
1568(C=C); UV Amax MeOH nm (log &) 325(4.00), 265(4.48), 203(4.76); 'H—NMR
(pyridine—ds, 250 MHz, 6 ppm ) : 3.75, 3.93 (ea. 3H, ea. s, 7,8—0CHs), 6.63 (1H, s, H-3),
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6,95 (1H, s, H-6), 6.81 (2H, d, /=8.2, H-3" ,5" ), 7.28 (1H, t, /=8.2, H4" ), 13.42 (1H,
br s, 5—0H)
YC—NMR (pyridine—ds, 62.5 MHz, & ppm) : 164.1 (C—2), 113.1 (C—3), 183.4 (C—4), 158.1
(C=5), 96.1 (C—6), 158.7 (C=7), 129.5 (C-8), 151.1 (C-9), 105.5 (C-10), 107.5 (C-1" ),
158.8 (C—-2" ,6” ),110.3 (C=3" ,5" ), 132.7 (C—-4" ), 56.2 (7—0OCHs3), 61.4 (8—0OCHs)
Compound 11 (2" ,5,7—trihydroxy—6',8—dimethoxyflavone) ; Ci7H1407 (M.W. 330); mp : 26
6C ; yellow neddles; IR Vma cm ' 3392(0H), 1657(C=0), 1618, 1512(C=C); UV  Amax
MeOH nm (log ) 325(3.69), 266(4.19), 202(4.55); 'H-NMR (CDs;OD, 250 MHz, 6 ppm )
0 3.79, 3.82 (ea 3H, ea s, 8, 6° —0OCHs), 6.23 (1H, s, H-6), 6,27 (1H, s, H-3), 6.56 (1H,
d, /=8.5, H=-3" ), 6.60 (1H, d, /=8.5, H-5" ), 7.29 (1H, dd, /=7.8 and 8.5, H-4" )
YC—=NMR (CDs;OD, 62.5 MHz, & ppm) : 163.7 (C—2), 113.2 (C-3), 184.1 (C—4), 158.1 (C-5),
100.4 (C-6), 158.3 (C—=7), 129.1 (C-8), 152.3 (C-9), 103.3 (C—-10), 1054 (C-1" ), 158.5
(C—=2" ), 109.6 (C—3" ), 133.6 (C—4" ), 110.8 (C=5" ), 160.2 (C-6" ), 62.0 (8—0OCH3), 56.4
(6 —OCHj3)
Compound 12 (5,7,2" ,6° —tetrahydroxyflavone); Ci5H1006 (M.W. 286); mp>300T; colorless
vellow powder; IR Vmax cm ' 3402(0H), 1660(C=0), 1618, 1580(C=C); UV Amax MeOH
nm (log ¢ 260(4.31); EI-MS m/z : 28[M]; 'H-NMR (DMSO-ds 300MHz) ppm:
6.21(1H, s, H-3), 6.32(1H, d, /J=2Hz, H-6), 6.34(1H, d, /J=2Hz, H-8), 6.42(2H, d, /=8.4Hz,
H-3', H-5"), 7.12(1H, t, J=8.4Hz, H—4")
YC—NMR(DMSO—ds, 75MHz)ppm: 181.6 (C—4), 164.0(C—7), 162.2(C-2), 161.4 (C-9),
158.2(C-5), 156.5(C—-2", C-6"), 131.7(C—4", 111.8(C—-3", 108.2(C—-3), 106.5(C—3', C—5",
103.7(C—-10), 98.6 (C—6), 93.7(C—8)
Compound 13 (5,7,2” ,5° —tetrahydroxy—28,6" —dimethoxyflavone); Ci7H1405 (M.W. 346); mp
254~255C; colorless vellow powder; IR Vmax cm ' 3429(0H), 1658(C=0), 1619,
1587(C=C); UV Amax MeOH nm (log &) 334(3.79), 264(4.33); EI-MS m/z : 346[M]’;
'H-NMR (Acetone —ds; 300MHz)ppm: 3.74(3H, s, —OCHs), 3.77(3H, s, —OCHs), 6.32(1H, s,
H-6), 6.34(1H, s, H-3), 6.56(1H, d, /=8.9Hz, H-3"), 6.93(1H, d, /=8.9Hz, H—4")
YC—NMR (Acetone—ds, 75MHz)ppm: 183.1 (C-4), 162.2(C-2), 158.3(C=7), 157.6 (C-5),
149.4(C-9), 147.2(C-6"), 143.9 (C-5"), 128.5(C—-8), 120.4(C—-4", 1159 (C—-19,
113.0(C—-3), 112.3(C—-3", 105.4 (C—10), 99.6(C—6), 61.8(8—0OCHs), 61.5 (6'-0OCHs)
Compound 14 (wogonin—7—0—glucuronic acid methyl ester); Cg3H22011 (M.W. 474); mp
238~239C; yellow neddles; IR Vmax cm * 3433(0H), 1653(C=0), 1615, 1578(C=C) ; UV Amax
MeOH nm (log &) 274(4.39); EI-MS m/z : 474[M]; 'H-NMR (DMSO-ds 300MHz)ppm:
3.66(3H, s, —COOCH3), 3.88(3H, s, C8—0CH3), 5.33(1H, d, /=6.4Hz, anomeric H), 6.71(1H, s,
H6), 7.06(1H, s, H=3), 7.57~7.66 (3H, m, H-3'", 4', 5'), 8.06~8.09(2H, m, H-2', 6")
YC-NMR(DMSO-ds, 75MHz)ppm: 182.5(C—4), 169.3(C-6"), 163.7(C—2), 156.2(C=7 or
C—-9), 156.0(C=9 or C=7), 149.4(C-5), 132.4(C—4", 130.9(C—-1", 129.4(C-8, C-3', C-5",
126.6(C-2', C-6"), 105.6(C-3), 1054(C-10), 99.7(C-1", 75.7(C-5", 75.3(C-3"),
73.0(C—2"), 71.5(C—4"), 61.6(8—0CH3), 52.2(COOCH3)
Compound 15(6"—ethyl—wogonoside); CzsH24011 (M.W. 488); mp 194C; yellow powder; IR Vmax
em ' 3423(0H), 1638(C=0), 1608, 1584(C=C), 1077, 1031(C-O glycosides) ; UV  Amax
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MeOH nm (log e) 276(4.50); '"H-NMR (CD3OD, 250MHz)ppm: 1.27(3H, t, J=7.1Hz,
—0OCH.CHjy), 3.95(3H, s, —OCHs), 4.23(2H, q, J=7.1Hz, —OCHyCHj), 5.20(1H, d, J=7.2Hz,
anomeric H), 6.60(1H, s, H-6), 6.79(1H, s, H-3), 7.57(3H, m, H-3', 4', 5"), 8.01(2H, m, H-2/,
6")

YC—NMR(CD3;0D, 62.5MHz)ppm: 184.2(C—4), 170.3(C—6"), 165.9(C-2), 157.6(C-7 ),
158.0(C-9), 151.1(C-5), 133.3(C—4"Y, 132.4(C-1"), 130.3(C-3', C-5"), 131.2(C-8),
127.5(C-2', C-6"), 106.2(C-3), 107.2(C-10), 101.9(C-1", 100.3(C-6), 76.8(C—3",
77.2(C=5"), 74.5(C-2"), 72.8(C—4"), 62.5(8—0CHj), 61.6 (=OCH.CH3), 14.4 (—OCH,CH3)
Compound 16 (viscidulin M—2" —O-—glucoside); (IUPAC name : 5,7,3" ,6° —tetrahydroxy
—8,2'—dimethoxyflavone 6'—glucoside); Ca3H24013 (M.W. 508); mp : 272—-275TC; pale yellow
powder; IR Vm cm ' 3394-3270(0OH), 1655(C=0), 1621, 1588, 1490(C=C), 1077,
1041(C-O glycosides); UV hmax MeOH nm (log &) 264(449); 'H-NMR (DMSO-d;,
250MHz) ppm: 3.68(3H, s, 8—0OCHj3), 3.74(3H, s, 6'=-0OCH3s), 4.77(1H, d, /J=7.7Hz, anomeric H),
6.21(1H, s, H-6), 6.25(1H, s, H-3), 6.88(1H, d, /=9.0Hz, H-3"), 6.98 (1H, d, /=9.0Hz, H—4")
YC-NMR(DMSO-ds, 62.5MHz)ppm: 181.6(C—4), 160.3(C-2), 156.7(C-5), 156.7(C—=7),
150.6(C—9), 147.9(C—2", 146.1(C—-6"), 145.3(C—-5"), 127.6(C-8), 119.3(C—4", 118.0(C—1",
112.0(C-3), 111.6(C—=3", 103.8(C—10), 101.5(C—-1"), 99.9(C-6), 77.3(C-5"), 76.8(C—-3"),
73.4(C-2"), 69.9(C—-4"), 61.0(C—6"), 60.8(8—0CHj3), 60.8(6'-=0CHs)

Compound 17 (wogonoside); (©]™ : oroxindin, wogonin—7—0-glucuronide); Co2H2001; (M.W.
460); mp : 194—1967C; pale yellow powder; IR Vi cm ' 3421, 3275(0H), 1655(C=0), 1615,
1507, 1455(C=C), 1075, 1029(C-O glycosides); UV Amax MeOH nm (log e) 275(4.63),
205(4.66); 'H-NMR (DMSO—ds 250MHz)ppm: 3.88(3H, s, C8—0CHs3), 5.09(1H, d, J=11Hz,
anomeric H), 6.68(1H, s, H-6), 7.06(1H, s, H-3), 7.60~7.62(3H, m, H-3' 4' 5,
8.06~8.09(2H, m, H-2', 6"), 12.80(1H, s, 5—0H)

BC—NMR (DMSO—d;, 62.5MHz)ppm: 182.6(C—4), 171.9(C—6"), 163.7(C—2), 156.8(C—7 ),
156.2(C—-9), 149.3(C-5), 132.5(C—-4"Y, 131.0(C-1"), 129.5(C-3', C-=5"), 129.4(C-8),
126.6(C-2', C-6"), 105.4(C-3), 105.4(C-10), 100.3(C—-1", 99.2(C—-6), 76.7(C—-3"),
74.2(C-5"), 73.3(C—-2"), 72.1(C—4"), 61.6(8—0CHSj3)

Compound 18 (rutin); (] : Quercetin 3—rutinoside); C27H30016 (M.W. 610);mp : 189~1917C;
pale yellow neddles; IR Vmae cm™' 3426, 3275(0H), 1652(C=0), 1605, 1508, 1457(C=C); UV
Amax MeOH nm (log ) 358(4.24), 257(4.34), 257(4.64); 'H-NMR (DMSO-djs 300MHz)ppm:
1.34(3H, brs, CHs3), 3.80~4.10(10carbohydrate protons), 5.14(1H, s, H—1"), 5.78 (1H, d, J=7.5
Hz, H-1"), 6.53(2H, brs, H-6 and H-8), 7.17(1H, d, J/=8.5 Hz, H-5", 7.90(1H, dd, /=8.5 and
2.5 Hz, H-6"), 8.13(1H, brs, H—2")

BC—NMR(DMSO-ds, 75MHz)ppm: 177.4(C—4), 164.0(C-7), 161.3(C-5), 156.8(C-9),
156.6(C—2), 148.5(C—4"), 144.8(C—3"), 133.5(C—3), 121.5(C-6", 121.4(C—-1", 116.5(C—-5",
115.4(C-2", 104.2(C-10), 101.4(C—-1"), 100.9(C-1"), 99.0(C—-6), 93.9(C—-8), 76.6(C—3"),
76.1(C—5"), 74.3(C-2"), 72.1(C—-4"), 70.6(C-2", C—-3"), 70.3(C—4"), 68.5(C-5"),
67.3(C-6"), 18.0(C—6")

Compound 19 (baicalin); (IUPAC name : 5,6,7—trihydroxyflavone 7—glucuronide), (o]
baicaloside, baicalein 7—glucuronide); C21His011 (M.W. 446); mp : 220~2227C; yellow crystallin
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powder; IR Vm cm ' 3480-3275(0OH), 1662(C=0), 1615, 1575, 1491(C=C), 1112,
1067(C-O glycosides); UV Amax MeOH nm (log &) 277(4.48), 213(459); EI-MS m/z
124IM1"; 'H-NMR (DMSO-dj 250MHz)ppm: 5.01 (1H, d, /=11Hz, anomeric H), 6.99(1H, s,
H-3), 7.03(1H, s, H-8), 7.57~7.59(3H, m, H-3', 4', 5, 8.04~8.07(2H, m, H-2', 6'), 12.55(1H,
s, 5—0H)

YC-NMR(DMSO—-ds, 62.5MHz)ppm: 182.8(C—4), 171.9(C—6"), 163.7(C-2), 152.0(C-7),
149.4(C—-9), 146.8(C—5), 132.3(C—-4), 131.0(C-6), 131.0(C—-1"), 129.4(C-3', C-5",
126.6(C—-2', C-6"), 106.3(C—10), 104.9(C-3), 100.9(C-1"), 94.5(C-8), 76.0(C—-3"),
74.4(C—5"),73.1(C—2"), 72.2(C—4")

3.2 A A EL £

Compound 1 (danshenspiroketallactone); Ci17Hi1603 (M.W. 268); mp 1717C; white neddles; IR
Vimax cm | 3421-3257(0H), 1749(C=0); UV Amax MeOH nm (log &) 312(3.90), 245(4.61),
210(4.66); 'H-NMR (CDCls) @ 8.85 (1H, d, J= 8.5 Hz, H-1), 8.33 (1H, d, J= 8.6 Hz, H-6),
7.62(1H, dd, /= 8.5 and 7 Hz, H-2), 7.54 (1H, d, /= 8.6 Hz, H-7), 7.45 (1H, d, /=7 Hz, H-3),
4.46(1H, t, J= 8.1 Hz, H-14), 3.80(1H, t, J= 8.1 Hz, H-14), 2.95 (1H, m, H-15), 2.73(3H, s,
18—CHs), 2.52(1H, dd, /= 12.9 and 7Hz, H-16), 2.10(1H, dd, /= 12.9 and 10.5Hz, H-16), 1.24
(3H, d, J=7 Hz, H-17)

YC-NMR (CDCl3) : 6118.2 (C—-1), 131.9 (C-2), 128.9 (C-3), 135.1 (C—4), 122.1 (C-5),
128.5 (C-6), 122.1 (C-7), 147.1 (C-8), 129.2 (C—-9), 133.4 (C—-10), 168.4 (C—-11), 113.2
(C-13),77.5 (C—14), 32.6 (C—15), 45.3 (C—-16), 17.3 (C—17), 19.9 (C—18)

Compound 2(tanshinone 1 A); (IUPAC name : 14,16—epoxy—20—nor—5(10),6,8,13,15
—abietapentaene—11,12—dione), (¢]% : 6,7,8,9—tetrahydro—1,6,6—trimethylphenanthro[1,2—b]
furan—10,11—dione, tanshinone II); C19Hi1303 (M.W. 294); mp 215—216 T ; red needles; IR Vmax
em ' 3421-3257(0H), 1671(C=0), 1193(C-0); UV Amax MeOH nm (log &) 457(3.60),
352(3.39), 268(4.59), 222(451); EI-MS m/z : 194[M]; 'H-NMR (300 MHz, CDCl;) & 7.63,
7.54 (2H, ABq, /=8.2 Hz, H-=6 and H-7), 7.22 (1H, d, /=1.2 Hz, H-15), 3.18 (2H, brt, /=6.3 Hz,
1-CHo), 2.26 (3H, d, J=1.2Hz, 17—CH3), 1.81-1.63 (4H, m, 2—CH; and 3—CH»), 1.31 (6H, s,
18—CHs and 19—CHj)

YC—=NMR (75.5 MHz, CDCl3) 30.6 (C—1), 19.8 (C-2), 38.5 (C—3), 35.3 (C—4), 145.1 (C-5),
134.1 (C-6), 120.9 (C-7), 128.1 (C-8), 127.2 (C—9), 150.8 (C—-10), 184.3 (C—11), 176.4
(C-12), 120.6 (C—13), 162.4 (C—14), 142.0 (C-15), 121.8 (C—16), 9.5 (C—17), 32.5 (C-18),
32.5 (C—19)

Compound 3 (tanshinone 1); (IUPAC name : 14,16—epoxy—18,20—dinor—1,3,5(10),6,8,13,15
—abietaheptaene—11,12—dione), (¢]% : 1,6—dimethylphenanthro(1,2—b]furan—10,11—dione);
CisHi205 (M.W. 276); mp 240-241°C; orange needles; IR Vpax cm | 3433-3257(0OH),
1671(C=0); UV Amax MeOH nm (log ) 416(3.82), 244(4.71); EI-MS (m/z) : 276[M]";
'"H-NMR (250 MHz, CDCls) : 9.19 (1H, d, /=8.0 Hz, H-1), 8.23 (1H, d, /=8.0 Hz, H-6), 7.73
(1H, d, /=8.0Hz, H-7), 7.50(1H, dd, J=7.1 and 8.7Hz, H-2), 7.38—7.27 (3H, m, H-3 and H—15),
2.64 (3H, s, 18—CHs), 2.26 (3H, d, J=1.3Hz, 17—CHs)
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YC-NMR (62.5 MHz, CDCl3) : 118.7 (C—1), 132.7 (C—2), 129.6 (C—3), 135.2(C-4), 123.0
(C-5), 132.9 (C-6), 124.7 (C=7), 130.6 (C—8), 128.3 (C—-9), 133.6 (C-10), 183.4 (C-11),
175.6 (C-12), 121.7 (C—-13), 161.1 (C—14), 142.0 (C—-15), 120.4 (C-16), 8.8 (C—17), 19.8
(C—18)

Compound 4 (cryptotanshinone); (IUPAC name : 14,16—epoxy—20—nor—5(10),6,8,13
—abietatetraene—11,12—dione); Ci9H2003 (M.W. 296); mp : 191C ; Orange needles; IR Vmax
em ' 3431-3273(0OH), 1653(C=0), 1624, 1558, 1507(C=C), 1194(C-0O); UV Amax MeOH
nm (log &) 445(355), 356(3.54), 262(4.54), 217(4.40); EI-MS (m/z) : 296[M]’, 253;
'H-NMR (250 MHz, CDCls) : 7.61, 7.46 (2H, ABq, /=8.0 Hz, H-6 and H-7), 4.86(1H, t,
J=9.5 Hz, H-15), 4.34 (1H, dd, /=9.5 and 6.8 Hz, H-16), 3.64~3.53 (1H, m, H-15), 3.18 (2H,
br t, /=6.3Hz, 1-CHy), 1.79~1.60 (4H, m, 2—CHy and 3—CH.), 1.33 (3H, d, /=6.8 Hz, 17—CHaj),
1.28 (6H, s, 18—CHs and 19—CHa)

YC=NMR (62.5 MHz, CDCl3) : 29.6 (C—1), 19.0 (C-2), 37.7 (C—3), 34.8 (C—4), 143.7 (C-5),
132.6 (C—6), 122.5 (C-7), 128.3 (C—8), 126.2 (C—-9), 152.3 (C-10), 184.2 (C—-11), 175.7
(C-12), 118.3 (C—-13), 170.8 (C—14), 81.4 (C—-15), 34.6 (C—-16), 18.8 (C—-17), 31.9 (C-18),
31.8 (C—-19)

Compound 5(15,16—dihydrotanshinone I ); (IUPAC name : 14,16—epoxy—18,20—dinor—
1,3,5(10),6,8,13,15—abietaheptaene—11,12—dione; 15,16—dihydro), (¢]% : dihydrotanshinone
1); CisHisO5 (M.W. 278); mp 224—225C ; red needles; IR Vmax cm ' 3421-3256(0OH),
1684(C=0), 1622, 1508(C=C), 1192(C-0); UV Amax MeOH nm (log &) 409(3.72), 331(3.61),
290(4.31), 240(4.50), 215(4.42); EI-MS (m/z) : 278[M]; 'H-NMR (250 MHz, CDCl3) : 9.25
(1H, d, /=8.8 Hz, H-1), 8.24 (1H, d, /=8.8 Hz, H-6), 7.70 (1H, d, /=8.8Hz, H-7), 7.35—7.57
(2H, m, H-2 and H-3), 4.94 (1H, t, /=9.5Hz, H-15), 4.41 (1H, dd, /=9.5 and 6.8Hz, H-16),
3.70~3.55 (1H, m, H—15), 2.66 (3H, s, 18—CHs), 1.39 (3H, d, /=6.8 Hz, 17—CHs)

YC—NMR (62.5 MHz, CDCly) : 125.0 (C—-1), 130.4 (C-2), 128.8 (C—3), 135.0 (C—4), 132.1
(C-5), 131.9 (C-6), 120.3 (C=7), 128.2 (C—=8), 126.0 (C—-9), 134.7 (C-10), 184.3 (C-11),
175.7 (C-12), 118.3 (C-13), 170.6 (C—-14), 34.7 (C—-15), 81.6 (C—-16), 18.8 (C—17), 19.9
(C—18)

Compound 6 (salvianolic acid B); (¢]™ : lithospermic acid B); CssHz0016 (M.W. 718); mp 102TC;
amor. powder; IR Vmax cm ' 3421-3276(OH), 1731(COOH), 1717(C=0), 1613, 1522,
1510(C=C aromatic), 1191(C-O ester); UV Amx MeOH nm (log &) 287(4.23); EI-MS m/z
718IM1"; 'H-NMR (250MHz, acetone—dy) : 7.62(1H, d, /=16Hz, H-7), 7.25(1H, d, J=8.5Hz,
H-6), 6.90(1H, d, /=8.5Hz, H-5), 6.83~6.62(9H, m, Ar—H), 6.28(1H, d, /=16Hz, H-8),
5.90(1H, d, /=5.2Hz, H-7"), 5.19(2H, dd, /=4.5Hz and 7.3Hz, H-8" and H—8"), 4.47(1H, d,
J=5.2Hz, H-8"), 2.86~3.13(4H, m, H=7"and H-7")

YC—NMR (62.5MHz, acetone—dy) @ 171.4(C-9"), 171.1(C—9"), 170.5(C-9", 166.5(C—-9),
148.0(C—-3), 145.9(C—4 "), 145.5(C—-3", 145.4(C—=3" ), 144.6(C—3"), 144.6(C—4"), 144.3(C—-4
and C—4"), 142.8(C-7), 133.2(C—-1", 129.0(C—1"), 128.6(C—1"), 126.1(C-2), 124.5(C—-1),
121.8(C-6), 121.6(C-6"), 121.6(C-6"), 118.2(C—6", 117.2(C-5), 117.1(C-2"), 116.7(C—2"),
116.0(C-8), 116.0(C-5", 115.9(C—5"and C-5"), 113.1(C-2"), 87.5(C-7", 74.8(C-8"),
73.7(C-8"),57.0(C-8"), 37.4(C=7"), 37.0(C=7")
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Compound 7 (rosmarinic acid); (UPAC name : @« —[[3—(3,4—dihydroxyphenyl)—1—
oxo—2—prophenyl] oxy] —3,4—dihydroxy—benzenepropanoic acid), (°]|¥ : rosemarinic acid,
labiatenic acid); CisHig0s (M.W. 360); mp @ 204C; yellow powder; IR Vmux cm
3455-3183(0OH), 1725(COOH), 1709(C=0), 1618, 1522(C=C aromatic), 1202(C-O ester);
UV Amax MeOH nm (log &) 327(4.09), 290(4.01); EI-MS m/z : 360[M]"; 'H-NMR (250MHz,
CDs;0D) : 7.49 (1H, d, /=15.9 Hz, H-7), 6.98 (1H, d, /=1.5Hz, H-2), 6.89(1H, dd, /=1.5 and 8
Hz, H-6), 6.71 (1H, d, /=8 Hz, H-5), 6.69 (1H, d, J /=1.5 Hz, H-2"), 6.63 (1H, d, /=7.7 Hz,
H-5", 6.55(1H, dd, /=1.5 and 7.7 Hz, H-6"), 6.21(1H, d, /=15.9 Hz, H-8), 5.12 (1H, dd, /=4.5
and 8 Hz, H-8"), 2.89~3.08(2H, m, H-7")

YC—NMR (62.5MHz, CDs;0D) : 127.6 (C—1), 114.4 (C—2), 146.8 (C—3), 149.7 (C—4), 116.5
(C-5), 123.2 (C-6), 147.7 (C=7), 115.2 (C—8), 168.5 (C—-9), 129.3 (C-1Y, 117.5 (C-2",
146.1(C—-3", 145.3 (C—4", 116.3 (C—5"), 121.8 (C—-6"), 37.9 (C—-7"), 74.7(C—-8"), 173.4 (C-9")

Compound 8 (9° —methyl lithospermate); (¢]¥ : lithospermic acid monomethylester);
CosH2s012 (MW. 552); mp 162—165C; amor. powder; IR Vpax cm | 3406-3256(0OH),
1698(C=0), 1615, 1523(C=C aromatic), 1192(C-O ester); UV Amax MeOH nm (log e)
313(4.03), 288(4.02), 256(4.04); 'H-NMR (250MHz, CDsOD) : 7.86(1H, d, J=16Hz, H-7),
7.14(1H, d, J/=8.4Hz, H-6), 6.92~6.46(7H, m, Ar—H), 6.26(1H, d, J=16Hz, H—8), 5.82(1H,
d, /=5.1Hz, H=7"), 4.25(1H, d, /=5.1Hz, H-8"), 3.64(3H, s, —OCH3)2.97~3.94(2H, m, H-7")
YC=NMR (62.5MHz, CDs0D) : 172.1(C—=9" and C-9"), 168.1(C—9), 148.8(C-3), 146.5(C—4),
146.3(C—-3"), 145.3(C—-3", 145.1(C—4' and C—4"), 144.3(C-7), 134.4(C-1", 130.0(C—-1"),
129.0(C—-2), 124.4(C-1), 121.3(C—6), 121.2(C—-6"), 118.5(C-6"), 118.3(C—5), 117.8(C-2"),
116.3(C—-8), 116.1(C—5"), 115.8(C—-5"), 113.7(C-2"), 90.0(C-7"), 75.0(C—-8"), 60.2(C—-8",
52.7(9'-0CHs) 37.8(C—7")

Compound 9 (monomethyl lithospermate B); Cs/H32016 (M.W. 732); mp 126—128C; amor.
powder; IR Vma cm ' 3421-3274(0H), 1731(COOH), 1717(C=0), 1615, 1522, 1509(C=C
aromatic), 1192(C-O ester); UV Amax MeOH nm (log &) 287(4.16); "H-NMR (600MHz,
CDs0OD) : 7.46(1H, d, J=15.9Hz, H-7), 7.09(1H, d, /=8.4Hz, H-6), 6.78(1H, d, /=8.4Hz,
H-5), 6.73~6.25(9H, m, Ar—H), 6.13(1H, d, /=15.9Hz, H-8), 5.85(1H, d, /=4.8Hz, H-7",
5.13~5.08(2H, m, H-8" and H-8"), 4.29(1H, d, /=4.8Hz, H-8'), 3.61(3H, s, OCHsj),
2.97~2.77(4H, m, H-7"and H-7")

YC—NMR (150MHz, CD;OD) : 171.2(C-9"0r9"), 171.1(C-9' and 9" or 9"), 166.5(C-9),
147.9(C-3), 1455(C—-4 "), 145.4(C-3"), 144.9(C-3"), 144.7(C-3"), 144.1(C—-4"),
143.9(C—4"), 143.8(C—4), 142.6(C-7), 132.5(C—1", 128.1(C-1"), 127.6(C-1"), 125.3(C-2),
123.4(C—1), 121.1(C—6), 120.9(C—-6"), 120.5(C—-6"), 117.2(C—6", 117.1(C-5), 116.4(C—-2"),
116.1(C-2"), 115.3(C-5"), 115.2(C—-5"andC-5", 115.1(C—-8), 112.3(C-2"), 87.1(C-7",
73.6(C—8"and C—-8"), 56.9(C—-8"), 51.5(0CH3), 36.7(C—7"), 36.5(C—=7")

Compound 10 (dimethyl! lithospermate B); C3sH3:016 (M.W. 746); mp 102C; amor. powder; IR
Vimax  cm | 3421-3274(0H), 1733(C=0), 1615, 1521, 1509(C=C aromatic), 1192(C-O
ester); UV Amax MeOH nm (log &) 287(4.24); 'H-NMR (400MHz, CDsOD) : 7.59(1H, d,
J=16Hz, H-7), 7.17(1H, d, /=8.4Hz, H-6), 6.81(1H, d, /=8.4Hz, H-5), 6.74~6.53(9H, m,
Ar—H), 6.24(1H, d, J/=16Hz, H-8), 5.79(1H, d, /=4.6Hz, H-7"), 5.18~5.14(2H, m, H—8" and
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H-8"), 4.35(1H, d, J=4.6Hz, H-8"), 3.63, 3.62(3H, s, —OCH;x2), 3.00~2.81(4H, m,
H—-7"and H-7")

YC—NMR (100MHz, CD3OD) : 172.2(C-9), 172.2(C-9”), 171.2(C—9"), 168.0(C-9),
149.0(C—3), 146.8(C—4", 146.6(C—3", 146.2(C—3"), 146.1(C—3"), 145.4(C—4"), 145.3(C—4"),
145.2(C—4), 144.0(C-7), 133.5(C—1"), 128.8(C-1"), 128.6(C—1"), 126.3(C—2), 124.6(C—1),
122.2(C—6), 121.9(C—6"), 121.8(C—6"), 118.4(C—6"), 118.4(C=5), 117.5(C-2"), 117.3(C—-2"),
116.5(C—=5"), 116.4(C-5"), 116.4(C—5", 116.2(C—8), 113.3(C—2", 87.2(C—-7"), 75.7(C—-8"),
74.8(C-8"), 57.5(C—8"), 52.8(~0CH3), 52.7 (=OCHz3), 37.4(C=7"), 37.0(C=7")

Compound 11 (methyl salvianolate C); CgsH20010 (M.W. 494); mp 1347C; amor. powder; IR
Vmax cm * 3398-3257(0H), 1614, 1520, 1508(C=C aromatic), 1193(C-O ester); UV  Amax
MeOH nm (log &) 314(4.31), 289(4.37); 'H-NMR (400MHz, CDsOD) : 7.91(1H, d, J=16Hz,
H-7), 7.17(1H, s, H-8"), 7.37~6.57(8H, m, Ar—H), 6.43(1H, d, /=16Hz, H-8), 5.26(1H, dd,
J=5.2Hz and 7.2Hz, H-8"), 3.70(3H, s, OCHs), 3.06~3.04 (2H, m, H=7")

YC—NMR (100MHz, CD30D) : 175.0(C—9"), 171.3(C-9), 162.2(C—7"), 150.8(C—4' and C—4),
149.5(C—4"), 149.0(C—3"), 148.9(C—-3", 148.2(C—7), 147.1(C—3), 135.5(C—2), 131.5(C—-1"),
129.1(C-2", 126.0(C—-1", 124.6(C—6"), 122.2(C-1), 121.5(C-6), 120.4(C-5", 119.1(C-2",
117.2(C—-5", 116.1(C—6"), 114.6(C—5), 102.0(C—8", 77.4(C—8"), 55.5(0OCH3), 40.7(C—7")
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M4 MEFAFHEAA S AEa 1& 3 A=
4.1 39 AyEHEZ 24

F2S 70% EtOHZE 80TA F&3ta o] 70% EtOH extract® CH.Cly , EtOAc, n—BuOH-E v
B335 & CH.ClLet EtOAc extractE o2l 7}A column chromatorgaphyel 2] compound
~19% Egs3ith

Compound 12 49 EAZA 'H-NMR spectrumelA 4HS aromatic ringel] 7]Q3H=
multiplet signal®] YEY}T  3.92ppmellA  d}e] methoxy singlete] #H#EE T YC—-NMR
spectrum®l A+ 67012 aromatic carbon signal®] 145ppm, 120ppm, 110ppm oA 32o] Zzt
velyk o 56.0ppmell 342 methoxyl carbon®] #T&EJQO = E o] 3}8ES phenolic compound
ol guaiacol®® 2 A3t}

Compound 2% €4 48-50Co]x 'H-NMR spectrum®lA= §3.82¢14 methoxyl”]¢l 3 &st
= signal® §2.56°14 methyl7]°l 7]¢18}= signale] Z+ZF singlet®.® YEF}I §6.53904 §7.84
¢} §6.47% double—doublet(J=8.7 and 2.7)signale] ##ZEtt "C—NMR spectrumolr &=
203.1ppmol A carbonylel] #@a= signal@#FE o £31x0¢ nws] 2 A3} paconoldS &
M a=g

Compound 3 'M-NMR spectrumol|A] H—39] singlet signal ©] §6.63°|4 YE}I 6.97ppm
o 5] H—8¢] 7]?13}+= singlet’}, 8.10~7.52ppmol A 5701% B ring® proton signal®] multiplet®. %
#EEglov 3.75ppmell A 1709 methoxy singlet7} WERstth o]4e] Ax 3 “C-NMR data$} &
Ax W ZFER AH gxzEA o] IEL 5 7—dihydroxy—6-methoxyflavone?l oroxylin A'”
2 glstginh

Compound 4% 'H-NMR spectrumel H-63 H-8¢] 71418 2702 doublet(J=2.0Hz)°]
6.213% 6.51ppmellA YEFY 2 6.95ppmeolA H-39 singlet, 281 7.52~7.63 ¥ 8.03~8.06ppm?ll
B ring® 57/1¢ 4ol 7]913F= multiplete] #2E Y. webA o] 3gE2 5,7—dihydroxyflavone
9l chrysin*¥ & shelalad}

Compound 59 7& 'H-NMRZ} C-NMRoIA 3702 methoxy signal®] #Z¥ 2 compound 6
& 4709 methoxy signalo] #ZHITE 58 3= 'H-NMReJA §7.87<14 H-6'9] signal©]
double doublet®® et glo 6wyt 78 FFEoE JeERA ooy ®e 79 'H-NMR
datacl A= 86.60°14 H—6°] 7]1%+= singlete] #ZEY 5, 6ellre= #@HA dgheh. 747he]
NMR data® F&x ¢ 8723 compound 5= tanaxin 1'”, compound 6 skullcapflavone II°%
% compound 7 rivularin®’ o2 7}7} gel&d o).

Compound 8¢ 'H—, noised decoupled C—NMR % Dept 135° spectrums X 149
spectrum¥®} A9 FAFSIH, FolHE 50ppm, 70ppm~100ppm, 170ppm< glucuronide methyl
estero] 71Q18H= peak’} Qb= Zlolth BaA A A 8 wogonin'” o2 #elatodt
Compound 99] C—NMR spectrume 29 flavoneH2] carbon spectrum® A& A EH Z s}
ol 182ppm<2 ketoneell 7]¢18}= peaket 120ppm~130ppmAle] 3709 chemically equivalent 3t
carbon peak(129.6ppm, 129.4ppm, 126.5ppm)& & < SIth Dept 135°  spectrumell A 571 9]
CH peak(94.2, 104.5, 126.5, 129.4, 132.1 ppm), 8709 453 & 40ol 7]A3}= peak(104.7, 129.4,
131.2, 146.9, 147.2, 153.9, 163.1, 182.4 ppm)7} EATE & & Stk o5 4 Axe: Bay
baicalein®® 9] & ]9} < x]3}3lt}.

Compound 107 112 'H-NMR spectrum®lA H-69] signale] #HZF o} B ring? 3719
protonel] 23t signal patternd £43F zo|S el ZFZFe] NMR datasS &3 X 9F vlwe] &

=
1~
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A3 compound 103 112 &FoA EyxHa d 2 56 —trihydroxy —7,8—dimethoxyflavone
(viscidulin )¢} 2 *5,7—trihydroxy—6" ,8—dimethoxyflavone®™ ¢1-& 77} gels} it}
Compound 129 'H-NMR spectrum& X9 chemically equivalent 3 2701¢] proton (6.42ppm,
H-3', H-5)< &<¢l&d <+ 9t} =T 0]27§9] chemically equivalent 3k proton®] TS
proton(7.12ppm, H-4") 3 A2 coupling(J=8.4Hz) 3= #ES 2 4 9tk C—NMR spectrum®]A]
2719 chemically equivalent? carbon peak(106.5ppm, 156.5ppm)”7} YEY™, 181.6ppmoll
flavone® ketone®l 7]9l8}= peakEs = 4 Atk Dept 135° spectrum= X CH peak”} 570
(93.7, 98.6, 106.5, 111.8, 131.7ppm)°l™ CH. peaks f1om vzl yepx] ok= 8719
peak (103.7, 108.2, 156.5, 158.2, 161.4, 162.2, 164.0, 181.6ppm)+ quaternary carbon peak%
< & 4 9tk 129 'H-NMR#} "C-NMR datai= 5,7,2" ,6" —tetrahydroxy flavone® ¢ &%) ¢}

Compound 139 'H-NMR spectrum®] 2701¢] methoxy group(3.74ppm, 3.77ppm)°] EA3+1
5SS & 4 vl T aromatic carbon® ZAEE proton® peak F 2709 proton(6.56ppm,
6.93ppm)©] A& coupling(J=8.8Hz) 3} &< <o 4 9t} C—NMR spectrume R 60ppm
H29ol 27019 methoxy group peak(61.5ppm, 61.8ppm)E & 4 Ut} & 183.1ppm2] ketoneel 7]
Q13l+= peak 171E & & It} Dept 135° spectrum= X% CHz”} 270 (61.4ppm, 61.8ppm), CH
peak”Z} 471(99.6, 112.3, 113.1, 120.5ppm) XH.o]" CHs peaks= glom Um A 11709 peak(105.4,
115.9, 143.9, 147.3, 149.5, 151.5, 157.6, 158.3, 162.4, 183.1ppm)+ 49 %4 peak¥dS &
It} °o]5 data: 5,7,2" 5’ —tetrahydroxy—8,6" —dimethoxyflavone*® 2] data$} 2% 33t}

Compound 149 'H-NMR spectrumo®lA] o]E&e| 27019 methoxy group(3.66ppm, 3.88ppm) ]
EA T 9SS o 4 k. BC—NMR spectrum®l A glucuronide methyl esterel]l 7]Q18F= peak 7
A (52.2, 71.5,73.1, 75.3, 75.8, 99.7, 169.4ppm)E & F 9o E 100ppm~165ppmA}e]
aromatic A9 1470(98.7, 105.5, 105.6, 126.6, 129.4, 129.5, 130.9, 132.5, 149.4, 156.1,
156.2, 163.7ppm) 2] peak®} 180ppm 2] ketoneol 7]2138F= peak(182.9 ppm) 17/HE &<lsl=
2H flavon 23S F43 4 vt 60ppmFLel methoxyl groupell 71918t peak(61.6ppm) 170
£ & 4 9t} Dept 135° spectrum= H¥ CHj carbon peak”} 27§ (52.2,ppm, 61.6ppm) Y eI
CH peak”} 1170(71.1, 73.1, 75.3, 75.8, 98.7, 99.7, 105.5, 126.6, 129.4, 129.5, 132.5ppm),
quarternary carbon peak”} 87](105.6, 130.9, 149.44, 156.1, 156.2, 163., 169.4, 182.6 ppm)<=
Aghs & Sk o) e BAANE VxRSt wdA 9 vlwd A3 o]lEA2 wogonin
7—0—-glucuronide methyl ester®” <& #1319t}

Compound 152 "H-NMReJA 61.277 §4.23404 Z}Z} triplet?} quarterlet®] signalo] #2¥
72 o= compound 14% "% FAFSE patterng YEIF S E2ZE  wogonin 7—0—glucuronide
methyl ester? glucose 6% 4o —OCH37} old —OCH,CH;7F X8% 6"—ethyl—wogonoside’
A& 3t compound 17 X3 compound 158} f-AFgE patterne] #ZE Y —OCH.CHzoll 23t
signale] gloer=wE F¥HAe wvlwdr AF} 172 wogonin 7HO| glucuronic acid7} AggH
wogonoside®” 1S a1kt

Compound 169 'H-NMR data®lA 27012 methoxy group(3.68, 3.74ppm)©¢] £A5t1 YL &
% 93 §4.779014 anomeric proton®] signal®] doublet(J=7.7Hz) 2.2 TZE <t PC-NMR
spectrum® A glucoside®l] 7]¢l8}+= peak 67](61.0, 69.9, 73.4, 76.8, 77.3, 101.5ppm = & & 9l
o1 DEPT spectrumolA = CHs7} 270 (60.8ppm X 2), CHs Peak”} 170 (61.0ppm), CH peak: 97}
(69.9, 73.4, 76.8, 77.3, 99.9, 101.5, 111.6, 112.0, 119.3ppm) 7} €4S AT 4= Ut} o) &
data® Ed X9 vlwdy 57,3 6° —tetrahydroxy —8, 2'—dimethoxyflavone (viscidulin 1I) 2] 2¥
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9e)g sershgint.

o] glucoside”} 24 viscidulin II—2° —O—glucoside™ 4 213
Compound 182 7}5E3|8le] aglyconeCE guercetin, @2 glucose®t rhamnoseE #2133t}
BC—NMR®] #2402 terminal rhamnose”} glucose?] 6We] Adtsla 93 A guercetin® 3H 9

A8t rutin®” AL £33 %9 vlwa At golsld o}

Compound 19% Compound 79 data®} W% §AFet patterns YEMI U 1mol? glucuronic
acid®] signalo]l 'H @ "C-NMRellAd ##=3th. “C-NMR signals Hlwa] 2 A3} baicalein?]
C—7¢°] glycosidation shift7} ZZE YO TF 195 bajcalin®® EAFY on &% 9o vlw' o)A

= @ Xk

HO
6~ ~OCH:z
5 3
4 EICHs
@)
Compound 1 (guaiacol) Compound 2 (paeonol)

Compound 4 (chrysin) Compound 5 (tenaxin [) Compound 6 (skullcapflavone Il)

OH ©O
Compound 10 (viscidulin II) Compound 11 (2',5, 7-trihydroxy-6',8-dimethoxyflavone)
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Compound 12 (5,7,2',6'-tetrahydroxyflavone)
Compound 13 (5,7,2',5'-tetrahydroxy-8,6'-dimethoxyflavone)

Compound 14 (wogonin-7-O-glucuronic acid methyl ester)
Compound 15 (6"-ethyl wogonoside)

Compound 17 (wogonoside)

HO OH
Compound 18 (rutin)

Compound 19(baicalin)

fig 1. Structure of compound from Scutellariae Roots.
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4.2 @48 A4 E2 £

AL 70% EtOHi AeFZE3t3 o] 70% EtOH extract® Hexane, CHsCly , EtOAc, n—BuOH
G2 B3E3 & Heaxane, CHuCly +38S &3 column chromatorgaphy3$t 23} compound 1~5%
2391 EtOAC 38 oJ2|7[A] chromatorgaphyH < ©]-&35le] #8343 compound 6~11%
dom o] == TxE AAsAh

Compound 19 'H-NMR spectrum< AHR™E 62,7394 methyl group? signal®] singlet®.&
el §8.33 2 §7.54°014 Z+Z} J=8.4Hz2] doublet® @ H—-6 % H-7¢ aromatic protons°]
#AZE 1 ). H-19 signale] §8.8594 doublet(J=8.5Hz), H—22] signal®] §7.62°14 double
doublet J=8.5, 7THz) & WEb™ H-32 6 7.45°014 doublet J=7Hz) & WeER=31E 242 €183l
b m=3 H-149 protong°]l 64.463% ¢3.80¢14 Z7+ triplet(J=8.1Hz) & #ZE 11 §2.95004]
multiplet®Z H-159¢] signale] YEy H-162] signal®] §2.52]4] double doublet(J=12.9,
7Hz), 62.10°14 double doublet (J=12.9, 10.5) = ZtZ} 2  glom §1.2494 C—15WHq]
A3E methyl group®] doublet(J=7Hz) & WER}E AL gagith. o449 datash ""C—NMR data
5 wdAe vusEdd dpdowiy  om KW HoX  SeEEA abietanoid A9 <]
danshenspiroketallactone®® 21& #1319t}

Compound 22 '"H-NMR spectrum®|#] ¢ 1.31¢]14] germinal dimethyl®] singlet signal®] 737
ety §1.81~1.63914 C—2 2 C—39 methylene protons°] YEeE} §2.2594 furan ring
o] Adtylo] = methyl group®] doublet(J=1.2Hz) o2 yEh}E AL sk 4= r}, =3 §
3.18°]4 C—1 methylene proton®| triplet(J=6.3Hz) % YElS}3 §7.22°|4 furan ring proton®]
J=1.2Hz®] doublet®Z, 67.63 9 o67.54°04 77} J=8.2Hz% doublet®® H-6 % H-7¢
aromatic protonE°] YeEFF 2t} PC—NMR spectrumol A= 30.6ppmollA] CH2Ql C—19] pickS
29131 19.8ppm, 38.5ppmelA C—-2 W C—-3¢ methylen carbon® pickE &1st4 glow 9.5
32.5ppmellA 3709 methyl7]19 pick7} YERFS elEint. ool AxE E3 X9 vwAdy

I‘

i l"-{ﬂ

furano—ortho—naphthoquinone abietanoid7] 33%¢<l tanshinone MA°” & sHelatadt},
Compound 3¢ 'H-NMR data® A#HW §2.284 furan ring®l ZLEIOJ 8l= methylene
proton®] doublet(J=1.2Hz) 2.2 veEY31 §8.23 2 §7.33904 2=z 8 OHz2] doublet® &

aromatic ring protons°] YE}IL Qlth Ring A2 proton signals< *Ejﬂ M H-1°] §9.19°4
doublet(J=8.0Hz), H-2%& 67.50°14 double doublet(J=7.1, 8.7Hz)°o.ZE Z}Z} Yely oYy
methyl group®] & 2.64914 singlet signal® YJeEPES 2 4 k. BC—NMR<S compound2$t H]
314 Aring®] carbon pick7} ZAAOZE down fieldZ ©]EFo] vElYm 8.8ppm, 19.8ppmelA
methyl group® pick7} 271 vebu= 21 €fel 29k FAFSE patterns BIth £ A ¢ vlael] 2 d3}
compound 3-& tanshinone 1°7< #elstic,

Compound 49 'H-NMR# "“C—-NMR<E 23 ® W Aring® signal& compound 29} Z©1} furan
ring® signale] T2 pattern® @ YER}E= RS disk 4 9tk WA 'H-NMRS AHrwwd §7.617
8 7.46°014 J=8.0HzY doublete] 22t Yely H-63 H-72 &A1& &gt 4= 3131 §1.79~1.609]
A C—24% C—39% methylene protons°] Wel 1 Qlth T3k §3.189]4 C—12] methylene proton
9] signal®] triplet(J=6.3Hz)Z YEl}al §1.28914 germinal dimethyl®] singlet signal®] 733}
UehE= RS 3189l furan ring® chemical shifts 2 HE ™ H—-159 methylene protons©]
27y 5 4.86°04 triplet(J=9.5Hz), §3.64~3.53°14 multiplet®® e} H-169] signal©]
double doublet(J=9.5, 6.8Hz) 2.2 §4.34°)4 YeEoe™ §1.33°14 doublet(J=6.8Hz) 2] furan
ringel ZA%#¥ methyl group? signalo] #HEEom “C-NMRelA+E= 81.4ppm, 34.6ppmelA
furan ring?] carbon pick?} compound 29} Bl & up fieldZ ©]FFH o] VEIEE &ls3tt o]Ake]
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A7 Z compound 4% cryptotanshinone®” ]S #1381 FH 29t A 23HS el
compound 59 'H-NMR¥} “C—-NMR spectrum®]A] furan ring< A28t WA  signald
compound 33 Z3 furan ring?] signal compound 48} 2 pattern®] YEYE Ho] #EE T
A9 vmAdy o] 3¥EL tanshinone [°]A 15, 16¥Ho] dihydration® 15,16—dihydro
tanshinone 1°%¢]S 213ttt

Compound 69 'H-NMR9] spectrum data® A3 HW §6.28, §67.62914 trans—olefin proton
signal?l H-73 H—-89] doublet(J=16Hz)°o] @&¥ 11 §7.25~6.62°014 4719 aromatic ringel|l 2%
¥ proton? signalE°| doublet®} multiplet®® Yeh} ¢lom H-7'3 H-8'9 signals §4.47
9 59094 Z+ZF doublet (J=5.2Hz) & YERAT}E double doublet(J=4.5, 7.3Hz) signal®] &§5.19¢9]
X 52.86~3.13°14 multiplet signale] #HZ= 22 6709 aliphatic carbono] &xj3-S Q8.
YC—NMR dataclld= % 36709 carbon pick7} ¥##Z¥ 3 171.4ppm, 171.1ppm, 170.5ppm,
166.5ppmolA  4702] carboxyl carbon® EAE 3R oW DEPTOlA CH:; peak?’} 271
(37.4ppm, 37.0ppm) #&H ATt o]49] datag w3 ‘j]ﬂ-@ﬁr o] =2 A O] CaHz0016%]
salvianolic acid B HE+= lithospermic acid B &<latiar st gtgt=2o] shaEwo]l T A=
glo] B A= mup di] 2eA e WA salvianolic acid B 2 AR&-3H3l ).

Compound 79 'H-NMRO|A* trans—olefin proton signalSe] 66.21 2 §7.4944 z}z}
doublet(J=15.9) 2 #&ZE3 §6.98~6.55°14 aromatic ring®l ZATE proton? signals°] Z7Z+
doublet(H—-2, H-5, H-2', H-5")3 double doublet(H-6, 6")°.= L]-E]-\%Ui H-8'¢9] signale] §
5.12°14 double doublet(J=4.5 and 8Hz) 2. & YePFS &g 4= Ut} Ed §2.89~3.80°14 27
9] proton®] multiplet® signal® 14-114-1/]-51 BC—NMR® 37.9ppmolA] pick7} YER}E= Aoz Hol
C—7'9 methylene proton? &A= &<ls}itt. 173.4ppm3¥ 168.5ppmolA F702] carboxyl group
o 93t pick”’} #ZE 1 74.6ppmolA oxygendl AEE CHO pick’} YERST o] 3ES Wil o
23E oln Be ¥1 9 rosmarinic acid®”’YS g8t m FAE Z I EFTh

Compound 8 '"H-NMReIA §6.26, 7.86°14 H-7% H-82 doublet(J=16Hz)°] JEFti o
7.14~6.46°14 8719 aromatic ring®] A ¥ poton? signale] TEEHM §4.25 9 §5.820)4 Z+
7} doublet(J=5.1Hz) 22 H-7" % H-8 9] signal®] YEFTE 6 3.64°914 methylester groupd
signale] multiplet®.® e PC-NMR datalAdE= 2= 28709 carbon pick7} e
(172.1ppm % 2), 168.1ppmellA Al 709 carboxyl groupel &3t pick’} #Z¥ v DEPT spectrum®
2 CHs7F 170 (52.7ppm) YR CHz9l pick”} 17H(90.0ppm) YWeEbeE &Rlstqlnt. o] 4] A3E
Fgste] o] FetEe WAoo RHE o] Ey B FHo X lithospermic acid®] 9° carbon I
monomethylesterZ2 38 9’ —methyl lithospermate®® & 23 % ¢} v wato] elstadc).

Compound 99 109 'H-NMR¥} “C-NMR<S compound 692 data®t M@ 3|4 methylester
group?l signal®] compound9el4 170(8 3.61, s), compound 10 270(8 3.63, 63.62)7} YE}
Aoll= FAFSE patterne] YUERdTE o] o Z 99 102 salvianolic acid Bell methyl”]7} 17 =
= 27) esterd¥dtn Y= FIEUAS F4YST methylester® carbon® YAE 7] 93|
compound 10°thgt 2D-NMR('H-"H COSY, HMQC, HMBCO)& Z4stt. = A3 HMBC
spectrum®lA §3.633 §3.62(0CHzs) 2] proton®] C—92] carbon¥} long—range couplingsls= AL
2 #FE| o] ggHEel C-9"#% C-9”¢] methyl7]7} esterd@ o] & At EAdxAHA
3} o] BEEL Salvia preswalskiolX o] Hg]® dimethyl lithospermate B>’ < 391319 o}
Salvia miltiorrhiza\ X+ A5C2 #2ld stgEo|ty. Compound 9 HE3H C-9"¥% C-9” & statd
o methylester group®] YA &Aooz =4V} 'H-NMR, *C—NMR, DEPT spectrum®. 2 1
JAE 27 oJEH Y 2D-NMR =45l . EAZAFE 3 9”7 —monomethyl lithospermate B2} 9”

Ir e
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—monomethyl lithospermate B7} Salvia preswalskiiZH-E] o]ln] g ¥ o} galo g HEE= oA
B ® F3o] gl sheds gelsidth

Compound 112 'H-NMR spectrum®lA= 66.43, 67.9114 H-77 H-89] doublet(J=16Hz)
o] #AFAEHT §7.37~6.57°)4 aromatic ring proton® signal®] TEHY §7.1704 H-8 ¢
singlete] #&E Ut §5.26904 H—8" 2] signal®] double doublet(J=5.2, 7.2Hz) 022 A O
] §3.70914 17]1¢] —OCHj; signale] #ZE gt C—NMR datallAl F71¢ carboxyl group?
pick7} 175.0ppm, 171.3ppmelA YElYT compound 83 #H|wsfjA C-7" ¥ C-8 pick7}
downfield o] ZtZzF 162.2ppm3¥ 102.0ppmolA #ZE 1 DEPT spectrumeolAl CHs pick”} 174
(55.5ppm) &+ CHy pick”}F 170 (40.7ppm) 7} &A=t} o2l A& F38hH salvianolic acid C2
9” o] carboxyl group®l methyl7]7} esterd&¥ 3SIETEUS <2133 th salvianolic acid Ci
Salvia miltiorrhiza®lA o]m7] 2] 21 A9 methylester group®] ATH 3dEL o4 W

E&lo] gles gelslgormF o] 33EL methyl salvianolate CE ™™ 8%}

%Hs
Compound 1 (danshenspiroketallactone)

%,
(/
18 %19

Compound 4 (cryptotanshinone) Compound 5 (15, 16-dihydrotanshinone |)
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Compound 6 (salvianolic acid B) R1=R2=H
Compound 9 (monomethyl lithospermate B) Ri=CHs, R2=H (or R1=H, R2=CH3)
Compound 10 (dimethyl lithospermate B) R1=CHs, R2=CHs

Compound 11 (methyl salvianolate C)

fig 2. Structure of compound from Salvia miltiorrhizae Radix (Salvia miltriorrhiza).
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4.3 gozve FFTRAFN 2% L B AA AFZ

=3 Al
ool S} (19F9 s G 11F9 sgtE) C2FE gEs wd, F2Aays4d
W FFE 17F9 flavonoid9t 2%2] penolic compound’} EZE Y wrboAE 5F9]

diterpenoid® 6%9] lignin®] £ FH U}, AT AFIAA BAdEHA AFo A3 A5E
Agetlal s3ts FEEY o5 2 e HAlo AlEst sample®d> T 2

Table 3. Isolated compound from Scutellariae Roots.

5 [Ba%| w49 | 24% | AR | A%
Name
(%) (mg) |Al+Fmg) |A+HF (mg) |Al¥F(mg) | A+ (mg)
guaiacol 95.2 2500 1000 26.8
paeonol 96.8 22.2 20 2.2
oroxylin A 100 3400 2601 20 10 501.7
chrysin 96.9 3200 2000 10 10 1000
tenaxin [ 100 40 20.8
skullcapflavone II 100 220 100.8
rivularin 97.2 230
wogonin 100 22000 4302.9 10 10 5150
baicalein 100 22700 6501.1 15 10 5000
viscidulin I 95.2 30 30
2’ ,56,7—Trihydroxy—
) 96.1 5 5
6',8 —dimethoxyflavone
5,7,2” ,6° —tetrahydroxy
97.2 20 20
flavone
5,7,2" ,5° —tetrahydroxy
, ) 96.7 77.3 50.3 10 10
—8,6" —dimethoxyflavone
wogonin—7—0—glucuronic
i 95.8 70.3 50.3 10 10
acid methyl ester
6"—ethyl—wogonoside 98.2 8.3
viscidulinIll
, ) 100 130 50.1
—2" —0O-—glucoside
wogonoside 100 200 100.4
rutin 100 400 300 100
baicalin 99.3 2300 1802 10 10 450
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Table 4. Isolated of compound from Salvia miltiorrhizae Radix.

A 2% | @49 | 2A% | 3AF | H%43

Name == (%) - . S -
(mg) |[AFF(mg) |AF % (mg) |A+%F (mg) A3 F (ng)

dansenspiroketallactone 99.0 79

tanshinone ITA 97.4 | 3530.9 2000.9 15 10 1500

tanshinone I 96.1 3880.2 2353.3 15 10 1500

cryptotanshinone 96.7 5024 2355.8 15 20 2000

15,16 —dihydrotanshinone I 96.5 1252.8 1181 15 10

salvianolic acid B 98.6 2567.9 1607.9 40 10 700

rosmarinic acid 97.7 1500 1003.8 10 20 200

9" —methyl lithospermate 97.6 13

monomethyl

) 97.0 38

lithospermate B

dimethyl lithospermate B 96.1 450

methyl salvianolate C 95.9 280
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-
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1.2 AFAFALEHA Y FRxEHdE

7h 359 9 g4EdE 6% 52
g} whated 48 AN ELE (329 4§ HPLCHLS 6%, LC-MS/MSH 2 7%, @4t
o] 749 HPLCH¥ LC-MS/MSH EF 6%)¢ sA1dFxzs HPLC/UV W% LC-MS/MS
How AAstowmm FFa ikl faAE WS HPLC/UV W3 LC-MS/MS Ho=
Z}z} A =Zo] sttt

U F239 @ SHEAE 6F 2 759 FAEYY ASF (validation)
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1.3 =-9] 7lee |

S (EH) S BEH As|o|ER EHLEE Scutellaria baicalensis Georgi(BE3} Labiatae) )
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: 4, ok, AL od, £FAR ol&dth AHE &, Theel ol F= du A
dab A H& o] WY & ARE 7HE A v Aol e 2y Ot AU AR dS AlAS
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s 25 WA st e, ojd, AAL 7, AdS WA @ 2SS F FsHA St 73 (Ehs ol
ot A71= g 7)), 5%, 4FI =HEE WA @ el %‘ﬂﬂh AgHo s 2
712 (BEURRS), S8dx2" (EHAEE), "He8 (isdky), taerd (@R, 95F
(KR%%), 3AAAT Gk 1) sol vk

G TET, T SuEol, Iupolel s, dd, &, T535F, total cholesterol level #sf, gt
Aot 59 E9S UrE]rHW%, baicalin, balcalem wogonin?} oroxylin Ax 339 Fad A4 Rot ¢ 2
003 % baicalin® 7Pg Wol frElo] Y Aol Fdex P Fadz @ gHv T Y gg @0

W ghabgl 12 19 g GARS FRumtolela &3 W2 A1 gtk Baicalein® FHIV ¢ Y, ek (V)
(15)

r
] )
rz
ok
1o
oft ofy Ho

gatgl 12 19 ga2 JlAv wogonind anti-respiratory syncytial virus , anti—hepatitis B virus
16 gro} WD gatsl gap Y= Jel)Y, oroxylin AX anti—respiratory syncytial virus 2 #4S U

Ehale,

pto] AEEXHLE 7R X FAJEQ] baicalin® B]E38Fe] baicalein, wogonin® oroxylin A 52 tjAt
o7 Aol BuEo] 9t} (17-21). Baicaling H]FE3 322 flavonoid A&l tis] R1u¥ HPLC #4

%71& Table 19 YeRSTH

S (J128) 2 Salvia miltiorrhiza Bunge (FZ3} Labiatae) 2 #elolth, @it thd 22 o 24 40-80
cm@E Agn] ATgee] Aol go| u gt B vhea A FHORA, g3 FEAolt). £
5=7€e IH 7= 8-9€olx Her} F7] e witolgta gt} Fo] gatoln fydts 7Y
ojEstth. shelA= 71, Auw, FAE, 84 9 99, €745 59 AR o] &H U

ik @, s, st dutHieel, el gy, dddadt, antifibrosisEd 5o EA4S e
U= tanshinonell A, tanshinone I, cryptotanshinone, 15, 16—dihydrotanshinone 1, salvianolic
acid A, salviannolic acid B¥ W4l F23 XA Eo|tt. 1 5 tanshinonell A, tanshinone I,
cryptotanshinone, 15, 16—dihydrotanshinone: &Atal g w242 ghulygalo} g ??, gt =7 2%
o)A g 7°Y 9} DNA clavegeE Adsts a3°” 2 7431 tanshinone 1A SOS inducing &
qe AP neuroprotective &Y cytochrome p4051A0] thst Metd A& ay?,
antioxidant #A°YS 7}Ath & salvianolic  acid AX  cytotoxicity®?, antitumor &IV,
anti—fibrosis &¥*Y& e salvianolic acid B §8A &7 2 vepdich,

o gRy Y BRiuE E452 oF 1009Fed ol2r AXAEE EElA A gom, 7001F 9]
diterpenoid®} 1049%9] lignin AF-EA4AE°] F&5 o|F31 Ytk @Garo] AEEAWL tanshinone 1A,
salvianolic acid B, tanshinone I, cryptotanshinone, lithospermic acid BE tj}o® A=Ho] W1
wo] glow, thile] st HPLC ¥ LC-MS/MS 4 %x71& Table 29} 3ol YeRT

4

é rlo

o,
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Table 1. 3392} Flavonoid A &9 o3+ HPLC A =xA

Component Column Mobile Phase Detection| 1 &3
o Hypersil Cig MeOH/0.04% H3PO4 uv
baicalin . 17
(25 cm x 4.6 mm 1.d.) (23:27) (1 mL/min) (280nm)
baicall ) MeOH/0.1M phosphate buffer
Acalin, WOEOMIL | yN[C-Pack ODS A-132 (1:1) uv "
baicalein, wogonin-7-0O (15 cm x 6mm Ld.) MeOH/0.1M phosphate buffer (270nm)
-glucuronide (17:8)
baicalin, baicalein, 10 gm ODS Hypersil gradient elution of acetonitrile uv 19
wogonin (25 cm x 4.6 mm 1d) and 0.IM HsPO, (280nm)
L L ion pair HPLC on a o
baicalein, baicalin, ] aqueous 32% acetonitrile,
] ] stainless—steel o
wogonin, wogonin containing 5 mM
. . (15 cm x 4 mm Ld.) . . Uuv 20
glucuronide, oroxylin—A, . tetrapentylammonium bromide,
. . packed with TSK gel ) .
oroxylin—A glucuronide adjust to pH 4 with HsPOy
LS-410(5 gm)
tetrahydrofuran—-dioxan-MeOH-
. acetic acid-5% HsPO4—H20
Develosil ODS-5
. . (145:125:50:20:2:322) Uuv
flavonoid constituents (20 cm x 6 mm) 21
. or (275nm)
at 50 T . .
tetrahydrofuran—acetic acid-5%
HsPO4~HyO (95:10:1:444)
Table 2. ©4te] Aol oigh HPLC A=z
Component Column Mobile Phase Detection | 1 &3
ODS Hypersil
. CHsCN-H20 (75:25) Uuv
tanshinone DA (5 gm, 200 x 4.6 mm.) . 36
. flow rate : 1.0 mL/min (268nm)
temperature : 20T
. . on-line
reversed-phase gradient elution of MeOH and .
. . . diode array
salvianolic acid B column(Cig, 4.6 x 250 water (from 25% to 40%) detect 37
etector
mm, 5 /m 1D.) containing 0.5% acetic acid
(290 nm)
tanshinone-1I A, Nova-Pak Cig uv
tanshinone- 1, (3.9 mm id. x 300 CH3OH-H-0 (80:20, v/v) (280 ) 38
nm
cryptotanshinone mm, 5 microns)
Table 3. @4te] Ao tigk LC-MS/MS A&z
Component Column Mobile Phase Detection |Z 2 &Ed
acetonitrile-ammonium
Luna Cs
. . . formate (10mA, pH 6.5)
lithospermic acid (3ym, 2 mm ILd. x 100 mm,
(50:50, v/v) uv 39
B Phenomenex, Torrance, CA, )
. flow rate : 0.2 mL/min
USA) 5
temperature of column : 30T
salvianolic acid B, ) )
o ) C18(4.6mm I.d. x 250 mm, A: HO:MeCN:formic acid DAD
rosmarinic acid, o 40
) ) 5um, Alltech, Illinois, USA) (90:10:0.4), B: MeCN MS
diterpenoids
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H2g MFAHEAAS 2E S0 LS & LY
A12. HPLC/UV ®¥lo 2% =3 G #H4E4dSE BF o9
SAAFH A

L. 7171 & Aok

7. e

Bl 4R F 2 AP A

ofo
o,

5l 553 wogonin—7—0—glucuronic acid methyl ester (1),

wogonin (2), baicalein (3), 5,7,2'5'—tetrahydroxy—=8,6'—dimethoxyflavone (4) baicalin (8),
chrysin (9), oroxylin A (10)% %TE2 tsdstuer w2 A TF-ES Aol HEo
AA glo] AFgsERY. (Fig. 1) YWHEEFEZ A3 Propylparabens Sigma(St. Louis, MO,

USA) Z2FE F43F39 Y. HPLCE HWer23 ol EYE™LS Fisher Scientific Co.(Fairlawn, NIJ,
USA) ZFE T439 11 acetic acide= Merck KGaA (Darmstadt, Germany) 258 Tttt &
Ao AbE-S "gol&4= Millipore9t Milli-RO4, Milli-Q T3 (Bedford, USA)E B3t
ol 245 AFR3EAT ol B 0.2 x#m membrane filter (Phenomenex, CA, USA)E E3HA|7]
Uk ultrasonicationdte] ARESATE 1 8] EE AkES FASE AlkE AREsESlth. HPLC
system< 1525 binary pump$} autosampler, degasser, column oven 2.2 JFA ¥ Waters 2796
(Waters, America) system®] photodiode array detector (Waters 2996)7} #2d 71712
ARgEltE HPLC A®™S 28 1747%e guard 4% (4.0 mm x 3.0 ID mm)°] 2% Luna CI18
analytical column (4.6 x 250 mm, I.D. 5 um, Phenomenex Torrance, CA, USA)S A}&3 1
7434111:_‘3_ 40C= ‘er] ].o% ,\],3 ].031;],

OH
H o) OCHg3
H o o ‘ HO
O
oH H OH O HO
OH H
wogonin-7-O-glucuronic acid methyl ester OH O
Wogonin-7-O-glucuronide Wogonin

Baicalin Chrysin

OH

A4

lo) o

Oroxylin A Propylparaben (1.S)
Fig. 1. Structures of marker compounds and internal standard.
el AR T B Ay AMEe ¥XFEZ rosmarinic acid (1), salvianolic acid B (2),
15,16—dihydrotanshinone I (3), cryptotanshinone (4), tanshinone I (5), tanshinone IIA (6)+=

ehethstuel e A EEFe Aol W AAl glol AMgslth. (Fig.2) Wi IEE==
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€3l 4—-hydroxycinnamic acid¥ Sigma (St. Louis, MO, USA)=ZFE¥ 39tk HPLCE
W g3 oM EYE™LS Fisher Scientific Co.(Fairlawn, NJ, USA) ZX¥ FYU3F3 3L acetic
acidi= Merck KGaA (Darmstadt, Germany)=Z%E TFYdst3lct. 2 Ao AL &4+ 33
SHTE 7Y Milli-Q 2&FAR RS FHstel AREsESlth o]F 4 0.2 £m membrane
filter (Phenomenex, CA, USA)E S3AlZl Ut ultrasonicationdte] AFE3kgith 71 ¢ BE
A= BATE Aloks ARESRSITE WAkl A g ARl st ARRS Ndetr] Qs ARER
RFEde F X+ Fig 29 2 25%F HEL 9 (stock solution) ZF &% &, rosmarinic acid
(500 pg/mL), salvianolic acid B (1,000 gg/mL), 15,16—dihydrotanshinone I (500 pg/mL),
cryptotanshinone (500 gg/mL), tanshinone I (500 pg/mL), tanshinone IIA (500 pg/mL)<]
TR WEEe wo FAS & 4 CE JFERTA o A 7712+ GILSON 321 PUMP,
UV/VIS 151 detector, 231XL sampling injector, % Waters 600 PUMP, 486 Tunable
Absorbance detector, 717 Plus AutosamplerE A}F&3}3itTt.

OH

OH

OH
o) COOH
HO.
ww wo OH
HO HO

4—hydroxycinnamic acid (I.S.) rosmarinic acid (1) salvianolic aicd B (2)
O O
O
0. ’
O )
15,16 —dihydrotanshinone I (3) cryptotanshinone (4) tanshinone I (5) tanshinone IIA (6)

Fig. 2. Structures of marker compounds and internal standard.

2. 353 4 A5 FE22H HAA

7t BF

I A EE 0.1 g& AFESHY] 70 % ¥ 50 mLE F71ske] 60 37t sonicationdlt the o 7
ol HPLCE AM&sto] S 7F Aol 7Md & e v 2ds HAxdes AAsin. 5, 3+
4 A% (100 mesh &%) 50 mge F3dt9 70% ethanol 50 mLE 7}8kal 50,000 ppm2]
propylparaben (I.S.) 80 xLE 7}t ¥ 60%3F 2539 F53F U5 70% ethanol® 1 #AAHS +
7}eteh, A& st o 93te] membrane filter (0.45 pm)E E¥AIZ1 & 7 10 ulLE injectiond}

oz o

GA ABEE BYUE 3 & 0.3 g& AFE3slY] 75 % methanol 50 mLE F718to] 30 7 reflux
st F&3k § o ste] HPLCE AFE-sto] peak7t 7Hg & FEl¥+= 21& 24002 HAAeS]
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o

A AlgE BT 3 & 0.3 g2 AFESEFY] 1) 100% methanol 50 mL (153, 308, 1A &+
%), 2) 75% methanol 50 mL (15%, 30%, 1A%+ =), 3) 100% methanol 25 mL (15%, 30
B 1AZE F3) 9 50% methanol 25 mL (153, 30%, 1A% F5)& 87 = 9 2839 F%9
H
[e)

S o] £33t WAt ¥l rosmarinic  acid (1), salvianolic acid B @ (2),
6

SteFS p—hydroxycinnamic acid (7)% internal standard® 3&}o] QoA A3 wike] HPLC &

o7 Aysto] Fgo] 7pg Wol o= FEUNES FEXUOE AAst S @ 8 AR
(150 mesh &%) 0.3 g2 3ol 75% methanol 50 mLE 7}ste] 3087 %&39 F%3F &
75% methanol® 1 7FAES F7Fskth 5,000 ppme p—hydroxycinnamic acid (I.S.) 50 xLZ
7}et & o] 73] membrane filter (0.45 pgm) & A2 ¥ 1 10 ulLE injectiond}e] HPLC

2L QAR

3. BXY AFS 93 validation A A]

7} AR, HY, AEeA @ AH3A (Linearity, range, LOD and LOQ)

7t ARAE] Ao AR 7t AR Frhoa AAYE Yehle Fre gAsgon i

F239 HARE o] g3 HEFHNoR AWASE ¥ & Foto] FFF FAS HehleA 4 &
s

AQLOD) = Az #ASH(S/N)=3% 7|#0 =2 A9, A (LOQ) = S/N=10< e}

o= O
iy
i

ot
a

~
off
il
i
=%
=}
)
ol
£

7z} standard ¢ AAXAAY FEWHYE wogonin, 0.2~20 pg/mL, baicalein, 0.2~50 pgg/mL,
5,7,2' 5'—tetrahydroxy—8,6'—dimethoxyflavone, 0.1~10 pgg/mL, baicalin, 1.0~336 xg/mL,
chrysin, 0.1~10 pg/mL, oroxylin A, 0.1~10 pg/mLZE 3}t
(2) @4

7+ standard®] ZAAA FEHYE salvianolic acid B, 0.2~800ug/mL; rosmarinic acid,

15,16—dihydrotanshinone I, cryptotanshinone, tanshinone I, tanshinone IIA, 0.2~40 ug/mL=Z

Y. 3|+E (recovery)

4T AA 22E FE, A% 5 AAE 23S AAES G ALY Ae-Es HES] fsk
FEw J7H el o 2AEAEFE el HFE Hd T ospiked HEE FE7F A 7
el thstel 20~200% WelelA H7Est 3 bashe AN (QC sample) } RAAZ HF=S 7t
4 e AAZ BAS] 55ES T 05ES maker compoundEe) F& Al FEH 7
sto] S stolth. Sampledl 7 ZFEFES 42 S5 sampleo] EAlskE 72 FAEHS kel A,
%, 2 sE7F A TS st 53] S4sHth Marker compound 2] 34&S 2FFS FS MUt
gk sample (Cops) 7+ A 7FFA] 28> sample (Crasa) & 43101 =42 W43 Wi EFE2 WA H|
= 742 dFdA e diglete] s2E S99 5 HUFE 552 (Cud) 8 Bkl ALl o] 89 3]
FE A2 e Zoh

Recovery (%) [ (odservelconcentration - basdanalyteconcentration) | <100 %

addedanalyteconcentration

(1) ©HAF 20~200% HYolA H7Fst 3 batche AN FEE rosmarinic: acid 5.0, 10.0, 15.0 x
g/mL; salvianolic acid B 60.0, 150.0, 300 gg/mL, 15,16—dihydrotanshinone I1: 1.0, 2.0, 3.0
rg/mL; cryptotanshinone: 2.0, 4.0, 6.0 pg/mL; tanshinoen I: 1.0, 2.0, 3.0 xg/mL; tanshinone
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IIA: 2.0, 4.0, 6.0 pxg/mL ©°]t}.

(2) 35 20~200% WA #H7FsE 3 batchd #HE FE+= LC-MS/MSA wogonin—7-0-—
glucuronide methyl ether, wogonin, baicalein, 5,7,2'5'—tetrahydroxy—8,6'—dimethoxyflavone,
5,7,2' 6'—tetrahydroxyflavone, baicalin, chrysin, A% 10 ng/mL, 500 ng/mL, 1000 ng/mL= 3}
%1, HPLC-UV A+ wogonin, 0.40, 1.00, 2.00 gg/mL, baicalein, 0.80, 2.00, 4.00 pg/mL,
5,7,2'.5'—tetrahydroxy—8,6'—=dimethoxyflavone, 0.13, 0.26, 0.66 xg/mL, chrysin, 0.02, 0.05,
0.10 gg/mL, oroxylin A, 0.10, 0.20, 0.40 gg/mLZ 3} t}.

o 3839 WHEA (repeatability)

g 3H A vHEA (repeatability) & standard mixture® 7FA 1 BA171717F Alxke] W Eke] wel @
3= AEE H7] 3te] A< 53] injectiondte] retention time¥ WA W= AEE s}
AT,
2t AdA 9 A (precision and accuracy)

A FARE S T AT Ao W J7re] AT AU ABAAEY] BF 5
e Al 7HA sREE A AAE EA6ke] e ARgie g Y AAteit el %
Ho A AAH7FSE 2FEY spike@dFd TE H7FH el el 24 Aghe] zol= a}
a0 standard®] F7EE 3|EelA Hobst g Ao gAY AEAS
of Ay, dzto g Yo 3 3|¥ HkE AT Accuracy (% bias)i U 2ol
concentration (Chom) 2+ observed concentration (Cops) ] H i #k O ZHE AlLbskSit,
bias (%) = [(Cobs = Chom)/(Crom)] x 100. Relative standard deviation (RSD)+ T2 4] o & HE
AArarA T %RSD = [standard deviation (SD) / (Cops)] x 100
uh FA (stability)

A AN ZFEFE HEE 95 A2 W stelA A3 skl TFEFe skl A
2 Yol A vk el A<l 2k 0 97+ AA Z+7+ 0.5, 1, 2, 5, 10, 15, 30 Ll
SHAA AT

}. 944 (robustness)

5]

.

jud

=

255 W3 AA Theoretical plate (N), capacity factor (k'), separation factor
(@), Resolution (Rs) & A& Alitste] AESIT

A

9]

o] WgAEE dehdEd 2 A E column® FH9F columnd &=e dis| AESISITH
9] )

4 BB WF T ANRY BB BT B (assay)
éj{%?l_ ‘E’jﬁlﬂq] [q_]:q_ vero‘:];q7]_ E]’T‘j:‘ 8%_94 3?)—% }\]JEJ_% EH}B]-EE X]E}\é%ﬂ @'%]:% E—}ﬂé}%q—
AT a9 YA B2 Fiel e F¥S AESH] flete] AT =4 7

.-
@)
c
Z
@
T
Z
o,

sAETY =k (GYD-KOR), AEAETY =4k (GYD-CHN), ik Al ) =4t
(DAE-KOR), th2Fg A7) F=rak (DAE-CHN), A4 wAbZE #91%k JEA 5 (KIG-1), AA
A upaE ek sEAI R (KIG-2) 5 ddoz ARAYEY gEs B4 s

Sg BAM e FAATE b 1659 i AA T AR FFE EBAET AT @
A A Bl Fel e FYEE AESH] Slsto]l SAto e A dd Awy (K-1, 20059 11
4 F8), i FEA A 7Y (K-4, 20051 42 78D, =5l S5 FUFoRA w3l A
T (K-2, 06 29 %), =9olA F8 As2A A (C-3, A=A =3, A=AE +

S

(
A (C=6), FFAZAA Fh5 F (C-9) 9 16F= ez EA4 sl
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A24. LC-MS/MS #Hol| o3 353 @it dAEZRAE BF o F
A= N

1. 7171 & AJoF
7}, 2

B AR F B g Ag3 Z+E3F wogonin—7—-0-—glucuronide methyl ester(l),
wogonin(2), baicalein(3), 5,7,2'5'—tetrahydroxy—28,6'—dimethoxyflavone(4), 5,7,2'6'—tetra
hydroxyflavone (6),  baicalin(8), chrysin(9)2] EFES  AFUsSuREE PRl ig=
YEEFFE02 AE3 puerarine  Sigma(St. Louis, MO, USA)=ZXE T34t HPLCE
methanol> Fisher Scientific Co.(Fairlawn, NJ, USA) ZX¥ 31l acetic acid= Merck
KGaA (Darmstadt, Germany)Z%E 43t FA4E Milliporeet Milli—-RO4, Milli-Q
74 (Bedford, USA)E T3t Zol24E AML33Y. ol 0.2 xm membrane filter
(Phenomenex, CA, USA)%3 A]Zl t© ultrasonicationdled AFE&F3ITH 1 ¢ BE Aok
AT Aeke AFE-EF Tt Wogonin—7—0—glucuronide methyl ester(102.3 pg/mL), wogonin (144
wg/mL), Dbaicalein(88 pug/ml), 5,7,2'.5'—tetrahydroxy—28,6'—dimethoxyflavone (132.4 pg/mL),
5,7,2' 6'—tetrahydroxyflavone (58.9ug/mL), baicalin(97 wg/mL), chrysin(108.9 pg/mL)2 stock
solutions methanol® A Z3 & 4 CZ YA R A} Standard solutione AFE 2 & e working
EE R o]lEAte] serial dilution 3k AFESFETE WHEEFEA (LS, Puerarin)2 105 pg/mLE
methanolell A Zsle] AFgstg Tt AZAHL compound 1 (0.2 — 1020 ng/mL), compound 2 (0.3
— 1440 ng/mL), compound 3 (1.1 — 1100 ng/mL), compound 4 (1.3 — 1320 ng/mlL),
compound 6 (1.2 — 1180 ng/mL), compound 8 (1.0 — 970 ng/mL), compound 9 (1.1 — 1090
ng/mL) o FEZ A3 Quality control (QC) sample 3+ 3o pueraring surrogate
standard® 3t EFE H7IE sF¥TE. QC sampled HE F% 10, 500, 1000 ng/mL=E
FH]8F Tl Surrogate standardis kAl e 22 blank AEE TEH] ¥E A TFZR7F H|S
EA4E AYste] & s dAlskes S @etth Puerarin flavonoid A=A 39 A 337

Fa7h w5,
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Wogonin-7-0O-glucuronide methyl ether

(Wogonin-7p-D-glucuronide) Wogonin baicalein 5,7,2',5'-tetrahydroxy-
CogH200 C16H1205 C15H1005 8,6'-dimethoxyflavone
Mol Wt.: 474.41 Mol. Wt.- 284.26 Mol. Wt.: 270.24 CyrHy0

1408
Mol. Wt.: 346.29

HO O HooC o~
HO
HO o Hgm/o oH
‘ OH
OH
HO
OH © o
6 8 9 11
5,7,2',6'-tetrahydroxy-flavone baicalin Chrysin Guiacol
C15H1006 C21H18011 C15H1004 CgH1,03
Mol. Wt.: 286.24 Mol. Wt.: 446.36 Mol. Wt.: 254.24 Mol. Wt.: 168.19

12 daidzein
i puerarin O C15H1004
Oroxylin A Mol. Wt.: 254.24
C16H1205 C22H2408
Mol. Wt.: 284.26 Mol. Wt.: 416.42

Fig. 3. Structures of marker compounds and internal compound.

oAk AR = E A¥o] AME3F tanshinone [, tanshinone IIA, cryptotanshinone, 15,16—
dihydrotanshinone I, rosmarinic acid, salvianolic acid B8 Z&%2 et u 2 HE A Ztol ¥
Lo A glo] AFgsldth R EFEZ AFE3E imperatorin(X A9 AR F S dddistuz Y
Bl Algsktt. HPLCE methanol¥} acetonitrilex- Fisher Scientific Co.(Fairlawn, NJ, USA) 24
Bl 138+ 1 formic acidi= FlukaAl (St. Louis, MO, USA) 258 T3ttt 2 Ao AMg-3 4
A4=& Millipores} Milli—-RO4, Milli-Q S#F7¢*| (Bedford, USA)E &3 ©o]2FE ARE3IT
o]ZAFE (0.45 gm membrane filter (Phenomenex, CA, USA)E E3A|Zl & ultrasonication®] 2]
3l ©@7]eto] ARESRRiTE 1 8] B AlokES AT AYkE IulE AREESITE koAl A= Ball
mill (Retsch, Rheinsche, Germany)< Abgsle] Butz wmE 0hg ma A (stiU0. oo sieve
No.25, 0.710mm, Cisa, Barcelona, spain) & S 3A1AH #A3 A2 w50 BEH3¥T. AR F+&
2 Ultrasonicator (Bransen 8510, Branson, Danbury, CT, USA) & AFg3&tich & Ao AME-
3 EFEO FxE Fig. 40 eI

HPLC system< degasser®} binary pump, autosampler 7} &% HP 1100 series (Agilent
Technologies, Palo Alto, CA, USA)E A}€3R 21, column ovens F712 F2bsle] AFE-8}Sit).
ARvE 7YY 2= 78% acetonitrile (0.1% formic acidE X3 Z isocratic elutiond}o] AF-&3}
ATk F45L 0.2 mL/mine. 2 gt Mass systemS Turbo-lonSpray interface”’} &2FH Sciex
API 3000 triple quadrupole tandem mass spectrometer (Applied Biosystems, MDS Sciex,
Concord, Canada) AF&stgch. A4 39 data 2= Analyst software (version 1.4)E A}E3FY)
=3

7y EFEO] HELN(stock solution) tanshinone [ (92 ug/mL), tanshinone IIA (108

ug/mL), cryptotanshinone (95 ug/mL), 15,16—dihydrotanshinone I (132 ug/ml), rosmarinic
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acid (190 ug/mL), salvianolic acid B (150 ug/mL) 2] %% methanol® A F3F T 4T F&
Baety B4 Anptt 2% (working range) 2 o] EAF fufjoll Ald 3] 4] (serial dilution) dFe] A&
gt YR EFE4A (Imperatorin) 2 96.5 ug/mLC. 2 methanolol] A F3le] ALg3gct zF &4 9]
AFAL LOQeE HA =g 1884 tanshinone I (0.92 ~ 92.0 ng/mL), tanshinone IIA (1.08
~ 108.0 ng/mL), 15,16—dihydrotanshinone I (0.66 ~66.0 ng/mL), cryptotanshinone (0.95 ~
95.0 ng/mL), salvianolic acid B (7.5 ~ 1500.0 ng/mL), rosmarinic acid (4.75 ~ 475.0 ng/mL)

o W Agsgor YrEEEde 43 A F FEE 645 ng/mlt =S S

“,
s,
g,
4

Tanshinone | (T-1) Tanshinone 1A (T-11A) Cryptotanshinone (CT) 15,16-dihydrotanshinone I (DT)
OH
OH
OH ~
HO O )Ccom o O  COOH [
@, o O CoH HO N 0 0" o
HO 1, g ¢) OH
(0]
e} O OH \/\(
HO
HO
Salvianolic acid B (SA) Rosmarinic acid (RA) Imperatorin (1.S)

Fig. 4. Structures of the compounds from Sal/via miltriorrhiza and 1.S.

2. 339 G NEY FEXU A

AR =t

HPLC system< degasser$} binary pump, autosampler 7} 2% HP 1100 series (Agilent
Technologies, Palo Alto, CA, USA)E A3 21, column ovens F712 Fzbsle] AFE-s}Sit).
HPLCE#+= 94 Luna C18 analytical column (2.1 x 150 mm, I.D., 3 gm, Phenomenex,
Torrance, CA, USA)S AF839 1y AHy HUst v g oz =% guard 49 (4.0 L mm x 2.0
ID mm)<= AHESIT A¥ 5= 40CE FA5ko] AFESF31aL, Autosampler= 10CTE FA8k3l o
H FUFE 10 pLE Sk 3 AIEE 0.1 g& AFESte] 70 % olEE 50 mLE F7kste] 60
3t sonicationd U of¥sto] HPLCE ARESto] S 7 Aol 7HE & 24 ¥ 218 4%
Aoz ARt & Fas 7HFE ¢ oy (100 mesh 7)) 50 mgs #3tol 70 % ol&E 50
mLE 7}8tal 1AIZF sonication 3 ¥ 0.2 um membrane filter® o3ttt oJdS 1 mL F 35k
mobile phase & 50 mLZ 3|43 & 1 mLE #3}9] internal standard (10,000 ppm) 10 ul&
7}et 3 1 10 uLE 3} injection 3t}

L&

Aol

Sy H

S HPLCOA 459 WS vty oz 19t HPLC 4w Ho A FEo fisk 2
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32 3 A3 75% MeOH=ZE 30%7F sonication

o

FE=5 o] 7Hd Adste]l B FEURE sdet
stelom, LC/MS/MSe ¢ Al AAst w22 3|Aeto] ARgsiqity. wake] #2344 100 mg =
75% MeOH& 50 mL 7}ste] 303t sonication FZE3FQIt o] FE2HS A 3 & F3dq0t
#38+210.2 um membrane filterdt3itt. o] & o]g7tel 100v] 34 & 5 1.S¢} §7 LC/MS/MSel
Ql stk B398 S 2okt Scheme 13 #th & @AHEE 100 ¢& F38+9 75% methanol 50
ml3=7et 308 sonicationdt & AR ST T A4S 0.2 um membrane filters EHA|ZIt}. o]
&S 1 ml FH3ke] 7] internal standard 2 mL (96.5 ppm)37}stal mobile phaseE F7}8k¢]
100 ml= st} o] A5 10 ul 3k injection ST,

‘ Pulverized Salvia miltriorrhiza 100 mg |

—— Add 75% methanol 50 mL
—— Sonication for 30 min

Extract

— Centrifuge for 15 min (3,000rpm)
— Filter through 0.2-um membrane filter

Aliquots, 1mL

—— Add 2 mL of |.S (Imperatorin 320 ng/mL)
— Add mobile phase

100.0-mL Flask (Test solution)

—— Aliquots, 10 uL

LC/MS/MS Analysis

Scheme. 1. Typical assay procedure.

Z} standard ¢ AAAN FEWHYE wogonin—7—0—glucuronide methyl ether(0.2 ng/mL~1020
ng/mL), wogonin(0.3 ng/mL~1440 ng/mL), baicalein(1.1 ng/mL~1100 ng/mL), 5,7,2'.5'—
tetrahydroxy—8,6'—dimethoxy flavone(1.3 ng/mL~1320 ng/mL), 5,7,2'.6'—tetrahydroxyflavone
(1.2 ng/mL~1180 ng/mL), baicalin(1.0 ng/mL~970 ng/mL), chrysin(1.1 ng/mL~1090 ng/mL)
2 3}l
(2) @4

7} standard®] ZAAA HFEHYE salvianolic acid B, 7.5~1500 ng/mL; rosmarinic acid, 4.5~
475 ng/mL; 15,16—dihydrotanshinone I, 0.66~66 ng/mL; cryptotanshinone, 0.95~95 ng/mL;
tanshinone I, 0.92~92 ng/mL; tanshinone 1A, 1.08~108 ng/mL=%= 3} t}.
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Y. & (recovery)

A HAA BUE 7, A% 5 AAY 24 AXE S ALY Iese HAESH] Sk
g H7Mel 9t A ZRE St HF AN F ospikedt BFES TRt xR 7+
AR thete] 20~200% WA FH7FsE 3 bashe] (W2 4 bash) #H A (QC sample) 3 hEZAAZ
ErEe A7beHA &2 AAE EAske] 3leEe ekl 39S maker compoundEl ¥ Al
& H7retel F438HGItE Sampledl F7ME XFEFO S T sampled] EAlEE 7 #AEA Y
ol A, &, 1L F=7F g =F sto] 53] SA4s3 Tt Marker compound 59| 3|F&S BFF9
&S H7Met sample (Cops) # H7FeFA] 2 sample(debdl)~ wAske] A EA WA YWHIEEE
o] WANE 7] A e "Ydste] v2F At & H7FE % (Cuad) & B3t AlAFsESITH

ol & IF&o A by A
[ (odservelconcentration — basdanalyteconcentration) |

; x100 %
addedanalyteconcentration ’

Recovery (%)

1) =
20~200% W olA 78k 3 batchd AW 5%+ wogonin—7—0—glucuronide methyl ether,
wogonin, baicalein, 5,7,2'5'—tetrahydroxy—8,6'—dimethoxyflavone, 5,7,2'6'—tetrahydroxy
flavone, baicalin, chrysin, A& 10 ng/mL, 500 ng/mL, 1000 ng/mL=Z 3} t}.
(2) @4
5702l QC sample (control sample E&) S method validation 280 %2, FHZ 5% 7} tanshinone
I (0, 1.84, 3.68, 9.20, 18.40 ng/mL), tanshinone IIA (0, 2.70, 5.40, 13.61, 27.00 ng/mL),
cryptotanshinone (0, 1.52, 3.04, 7.60, 15.20 ng/mL), 15,16—dihydrotanshinone I (0, 0.66,
1.32, 3.30, 6.60 ng/mL), rosmarinic acid(0, 4.75, 9.50, 23.94, 47.88 ng/mL)°] HE=
H] 3k
o yadF e JHEA (repeatability)
=]

A A wrEA  (repeatability) & standard mixtureE 7} BA17]7]17F A17ke] W 3te) whet
H3leE 55 H7] 918F9] 914 53] injection 3}9 retention time¥ WA WH3lE = ALES <l
st
2. 344 2 A&/ (precision and accuracy)

A EAREE T3 SAARY Al F Ao A AU AR EEES w7 44
O A M wEE Hrbst AAlE 245t et Adgte 2 e Aabeth A8 15E HUt
Holl A AAH7 st 2752 spike@Fd EFw HA7PHl wep £48 ARG Aol2 FAESIT
bt 259 standard®] F7FES dgEolA HUREE &9 2o A "3““‘3% =437 918t
o] A, d7ro =z o] 3 A HkE AT Accuracy (% bias) & 2le] w2} nominal

concentration (Cpom)Z observed concentration (Cops) & B3O 2 H-E 74]*}0}93\13}

bias (%) = [(Cobs = Crom)/(Crom)] x 100. Relative standard deviation (RSD)+= th& 2] o g HE]

A Y. %RSD = [standard deviation (SD) / (Ceps)] x 100

at. FPA (stability)

YA AHeA BFEFY HEE £9S e 3 2dstelA Ad sdok mEFel diste
et 0

2 el A WS fufolA o] bl ¥atel 30 Uit AA ZHZF 0.5, 1, 2, 5, 10, 15, 30 ¥l
SR A9 skl
vl ¢34 (robustness)

F/d2 HPLC columnell W& G, ol = Wl dE 34, 71374 9, pH W3}, &%
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=]
o

Glo] o] st Aj] &%, gradiant 2719 W3t & YYFoR oM WHSIE TS
olzte] WHIAEE velg=d B AFoME columnd TH9 column® %o tfs] #HE3FCH
Ao =7 9 255 W3AA Theoretical plate (N), capacity factor (k'), separation factor

(a), Resolution (Rs) & A5 Aitsle] HESISTL

=)

4. F=3 2 F AR AL FF 4 (assay)

5ot Sl weh PRIATE BE 8] I AR (Fig. 5 & tde® Axdie] d3& 4
sttt AlE el TdA B FRel WE dEe AES] Astel dAl Hdlel A fE )l A Al
et 2E udezE SRl ARtk SHANSUNCHN), AEAZeA 3k shapar
(GYD-KOR)#  Z=2H(GYD-CHN), w7+ oFgAgelA et g=2HDEG-KOR) % Z=4t

(DBG-CHN), e 745 el el d 44 Ad (UNI-CAT) ¥ B35 dy edu sz is A
FRGTE 1 9 KIG-1%} 2= FF SAANA Tk,

R B ) FAAE B 1659 WA AA (Fig. 6) F ABAR FFS B
AFE @R TUA W FR 08 B3 AR sl oA F g A (K-1,
2005 119 58), T FF4 FUFOZA WFPIA 9 (K-2, 064 28 %9, AL A7)
£ SAE B% AAA (-3, 0 oA T 79 (Kod, 20059 48 79D, A9IF £
FAFERN BEPL (C-D, FREF AZAFFAE FF AR (C-2), FREF AFAFFA

g

rﬁef

T
a

m}‘]_"

> 4

FFT AR (C-3), AEARFHE AFARY (C-4), 37 FAANEFAE (C-5), 4EAE F
A (C-6), F% TINFFPE C-7, FF GFAFFAFE (C-8), IRAPIN £4F 9F
(C-9),

JC—‘%‘/\]%L’FXJ% =334k (C-10), 7 FAMAAGFAEF (C-11), T ASHUAST -
& (C- 12)«] 16

. JGKim051105
. C-GRADE

Powdered Prof. Sohn KH
Sample o B =M 2Y

,, Extract

Dr. Kim JG

TITSS aewnert COMPANY

Fig. 5. Scutellariae Radix collected from different markets.
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C-1
a4 AT 4 A s = AT 2E @ (7 F9A EEC o
(20054 114 %) I Oo oA ey 23 pan 20054 44 72 SAFAREA B

oy

b

C-2 C—4 C-5
Zig= = = Z fia &+ = 2=
I KRR 3= TA% F3 4N FRE 25 AEAT 54

I c-10 c-11 c-12
KPR e FREYRERE FAAREAE AR FFAE
4

SAAE (55 D)

A

Fig. 6. Salvia miltiorrhizae Radix collected from different markets.

- 108 -



:

H3Z MEAFNLAA S 2T AL dut
A1d HPLC/UV e & a3 dqte] S4EdE BF o9
EAEH L
1. 33
7}. HPLC 4 %4
HPLC system< 1525 binary pump® autosampler, degasser, column oven 2% FAH
Waters 2796 (Waters, America) system®] photodiode array detector (Waters 2996) 7} #2H=
71715 AFgskdth. HPLC AH2 22 1274739 guard Z¥ (4.0 mm x 3.0 ID mm)°] €% Luna
C18 analytical column (4.6 x 250 mm, [D. 5 um, Phenomenex Torrance, CA, USA)&
ARESEl ARl2EE 40CE FAsk]  AREse™ o] x3g  Table 4] YeEhidH
Autosampler& 10 T2 frAglen FYUZFS 10 pLE 3F3ivh. A2vE28 9 8 Table 5 9
gradient 71& AFE3A 1 olEAL &) A (1% acetic acid) & € B (ACN: MeOH = 7:3, v/v
in 1% acetic acid) & AF&39t 42 1.0 mL/ming AFE3IAT. DAD+ 210 nm%-8 400
nm7}A] full scanning 3} 275 nmolA A3 chromatogram= Fig. 7] YeERAAT
(EFF2 o] oF 275 nmelA FFE7F FAHED

d

o,

Table 4. HPLC condition of Scutellaria baicalensis.

Detector A photodiode array detector ( Waters 2996)

Column Luna C18 analytical column (250 x 4.6mm, I.D. 5um,
Phenomenex Torrance, CA, USA)

Temperature | < Column -40TC « Autosampler - 10T

Mobile Phase | = A - 1% acetic acid
« B — acetonitrile : methanol = 7 : 3(v/v), 1% acetic acid)

Flow rate 1mL/min ( All compounds were eluted within 36 min)

Table 5. HPLC gradient condition.
Time(min) Solvent A (%) Solvent B (%)

0 75 25
10 68 32
20 50 45
24 55 45
35 52 48
40 75 25
45 75 25
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1.S Analytes :

1 Standard mixture
4'092, 1 : Wogonin-7b-D-glucuronide
3502] 4 1 (20 ug/mL)
E 8 2 : Wogonin (5 ug/mL)
30e2] 3 3 : Baicalein (9 ug/mL)
25&2’ 4 :5,7,2',5'-tetrahydroxy-8,6*
A 9 -dimethoxyflavon (29ug/mL)
12 o2 2 10 8 : Baicalin (18.2ug/mL)
E 9 : Chrysin (8 ug/mL)
15e-2] 10 : Oroxylin A (6.5 ug/mL)
Loeg 1.S : Propylparaben (29 ug/mL)
50e-3]
00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
250 500 750 1000 1250 1500 1750 2000 250 2500 2750 3000 350 3500 3750 4000
1 Real sample Retention Time:
17el Comp-1 : 25.0 min
151 Comp-2 : 32.6 min
E Comp-3 : 23.7 min
121y Comp-4 : 12.5 min
2 101 Comp-8 : 15.8 min
E Comp-9 : 33.6 min
7562y e Comp- 10 36.7 min
5002 ) 1.S : 25.6 min
2562 Pl
003 T T T T T T T T T T T T r Time
25 | 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 380 3600 3750 4000
Fig. 7. HPLC chromatogram of Scutellaria baicalensis
4. 322 % Ay 23 47
FE&W, FEUW, F st

A T5 WHIAIEA HFHor FHI FExdY ARxAs
Scheme 29 YetStt. =, & 22 A2 (100 mesh 3 50 mgo #H3ste] 70% ethanol 50
mLE 7}stx 50,000 ppm® propylparaben (I.S.) 80 xLE 7}st & 60E7F 5%
70% ethanol® 1 7rAee Z7)sith YA Egstar o] 338F0] membrane filter (0.45
AlZ1 2 71 10 uL= injectiondlo] HPLC #2415 A A3t}

S.B Ground powder 50 mg

Add 1.S 80 uL (50,000ppm)
Spike maker compounds™*
Sonication for 60 min

Extract
l centrifuge

Test solution

i

Analysis
(injection volume : 10 uL)

Scheme 2. Analytical procedure of Scutellaria baicalensis.
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o E4%R S5 (Validation)
(1) FXA, A9, AEdA R FFHA (Linearity, range, LOD and LOQ)

7ZF A EAAEe AFHLE AES 7 AR sXeA AXAAEE vEE X, S wogonin, 0.2~
20 pg/mL, baicalein, 0.2~50 xg/mL, 5,7,2',5'—tetrahydroxy—8,6'—dimethoxyflavone, 0.1~10
#g/mL, baicalin, 1.0~336 pxg/mL, chrysin, 0.1~10 gg/mL, oroxylin A, 0.1~10 gxg/mL=Z
Ag £ glglon WREFERS] AN S o] g3 AFANL AJuAF ¥ =0.999% Oh‘?i'c‘ﬂ A&
et HAESA(LOD) £ Alsd FFH(S/N)=3& 7|Fe=2 Astia, AZFIALOQ =
S/N=10& Yehli= s=24 27]830 . o] A= Table 6 WUEbASAL 1 z—t« ig. 8ol vtER]
Atk

b

Table 6. Calibration graphs, linear ranges, LOD and LOQ.

d R b R LOD LOQ
compoun ange a
& (ug/mL)  (ng/mL)
2 02 720 ug/mL 0.0369 -0.0001 0.9999 0.02 0.07
3 02 750 ug/mL 0.0227 -0.0021 0.9997 0.04 0.13
4 01~ 10 ug/mL 0.0099 0.0002 0.9995 0.03 0.09
8 1.0 ~ 336 ug/mL 0.0138 -0.0045 0.9998 0.05 0.16
9 0.1~ 10 ug/mL 0.0295 0.0001 0.9999 0.02 0.08
10 0.1 710 ug/mL 0.0309 0.0004 0.9999 0.01 0.03
Calibration curve
0.30
20.15
4]
e
0.00
0.0 5.0 10.0
Conc.(ug/mL)
—e—comp-2 —m—comp-3 o comp—4
—=—comp—8 —&—comp—9 —e—comp—10
Fig. 8. Calibration graphs of 2~10.
(2) <& (recovery)
FAW QA BBS F%, o9 5 AAY 248 ANE B ARARY 058 AR 9ot
EEE AbEel od $HA%2YE Pt AF A F spike® RFEO BRI A 4
AAEo thste] 24z 10 ng/mL, 500 ng/mL, 1000 ng/mLe% HTE=E 5@.7}?‘7} 3 batch? HAA(QC

sample) %t =A== BFEE& H7eHA o HAS w4 Aegs @4_ Table 73 3
th Table 7914 & < 3l #hel go] A 98 %~102 %AFOIZ %7317
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Table 7. Recovery of marker compounds through standard addition (n=5).

Added Analytes Odserved
Analytes concentration concentration Recovery (%) Mean (%) CV (%)
(ug/mL) (ng/mL)
compound 2 0.40 2.14 £ 0.026 101.2 £+ 64 100.4 1.61
1.00 2.75 £ 0.024 1014 + 24
2.00 3.70 £ 0.042 W5 £ 21
compound 3 0.80 433 = 0.124 W7 £ 78 99.6 0.81
2.00 555 + 0.046 1002 £+ 23
4.00 754 + 0.059 09 + 15
compound 4 0.13 1.74 = 0.004 101.3 + 3.1 102.2 1.57
0.26 1.88 + 0.012 104.1 £ 45
0.66 2.27 £ 0.016 101.2 £+ 24
compound 9 0.02 0.16 £ 0.001 100.0 £+ 3.7 99.8 1.02
0.05 0.19 + 0.002 983 + 41
0.10 0.24 + 0.003 983 £ 26
compound 10 0.10 0.52 £ 0.002 90 =+ 23 100.7 1.55
0.20 0.62 + 0.008 1020 £+ 3.8
0.40 0.82 + 0.007 1012 £+ 19

3) A4 9 HEFA (precision and accuracy)

A FARYE T3 A A @ Lo A Adde A4 %
e Al 7H w22 J7bst AAE EAete] e At =R AAbeglen 1 A¥E Table 8¢
ettt 4842 255 H7MHAA AAHS 2552 spikeFd BEE H7PH ot 43
Azkel ZolZ EAISIGTE. Table 894 £ 4 Q&= #lel o] wogonin ¢ intra—day and
inter—day9 0.1 pgg/mLe TElA 97.1, 96.7 %= Y YHAE= AH 98 %~102 %AolZ §-
oAl st

i)
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Table 8. Precision and accuracy of analytical results.

Intra—assay (n=3) Inter-assay (n=3)

nominal Odserved Odserved

Precision Accuracy Precision Accuracy

Analytes concentration  concentration o N concentration o N
(ug/mL) (ng/mL) (CV %) (%) (ug/mL) (CV %) (%)
wogonin 0.40 0.388 £ 0.017 4.49 97.1 0.387 £ 0.014 3.68 96.7
(2) 1.00 1.017 = 0.028 2.79 101.7 1.020 + 0.023 2.21 102.0

2.00 1.992 + 0.011 0.56 99.6 1.991 + 0.008 0.41 99.5

baicalein 0.80 0.776 £ 0.016 2.06 97.0 0.801 £ 0.040 5.00 100.1
3) 2.00 2.035 + 0.028 1.39 1017 1.996 = 0.067 3.35 99.8
4.00 3.983 + 0.007 0.18 99.6 3.999 £ 0.022 0.56 100.0

5,7,2",5" ~tetrahy 0.13 0132 + 0004 291 997 0129 + 0006 475 976
droxy=8,6'-dime ) ¢ 0270 + 0007 249 1020 0.269 + 0005  1.79 101.6

thoxyflavone
(4) 0.66 0.663 £ 0.004 0.63 100.2 0.660 £ 0.006 0.95 99.7
chrysin 0.02 0.021 = 0.001 4.82 103.0 0.020 2.21 102.5
) : = 0. . ) 0.0004 ) .
9 0.05 0.051 £ 0.002 2.99 101.4 0.049 £ 0.002 341 99.8
0.100 +
0.10 0.101 = 0.001 1.05 100.5 0.0005 0.50 100.4
oroxylin A 0.10 0.099 + 0.002 2.11 99.5 0.097 £ 0.004 0.44 97.6
(10) 0.20 0.199 + 0.001 0.26 99.7 0.203 + 0.004 2.01 101.6

0.40 0.399 £ 0.002 0.42 99.9 0.398 + 0.001 0.23 99.7
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(4) <84 (stability)

2+ Ao BFEF
methyl ester, wogo

o gl

nin,

o &t

baicalein,

tetrahydroxyflavon, baicalin, chrysin

bl #ete] 30

Py sl

o)A Al ©

10 O

L=

[¢)

7744

dimethoxyflavone,

5,7,2'6'—

compound 1
150

.
o
o

stability (%)

a
o

stability (%)

(0] 10
Time (day)

20

50

150

100 ¥

compound 2

stability (%)

o 10

20
Time (day)

30

compound 3

Time (day)

compound 4 compound 8 compound 9
150 150
150 s s
g 100 E\/ é
> 2 100 . . 2 100
= 8 a
S 50 o} 8
8 o g
1
0 o 50 50 !
o] 10 20 30 0] 10 20 30 (0] 10 20 30
Time (day) Time (day) Time (day)
Analytes :

*Compound 1 :
*Compound 4 :

] %31
AT
(DAE-KOR),

A

3
5!
4 o mRkella
g A9 ymx

AgA AR
Aol w51
THA 9 TRl e
(GYD—KOR),
o) ek A 7
2 AL TAR SEAR
A7} e 85 Fel ofstol

Wogonin-7b-D-glucuronide
5,7,2',5'-tetrahydroxy-8,6‘-dimethoxyflavon

*Compound 2 : Wogonin
*Compound 8 : Baicalin

*Compound 3 : Baicalein

*Compound 9 : Chrysin

Fig. 9. Stability of standard mixture.

& i =]
sk w4

4

7 e
E h=}

7(.;)] o

Q) B

(KJIG—

a2k o

=

(DAE—CHN),

compound &9

(assay)
8F9 I ATE Ao R XEARS
HES] f8to] sdAZT] =
(GYD—CHN),
A4 wA7yE Fdst AEAIR
2)5 e AT S+
et A3E R %o Yol #F 9
(compound 8)°. & thstekd (KP)oll 10 % o] ssko g j1gdxo] Qith &

ARl At

12.00 %~
FEe AT
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marker compound % wogonin—7—0—glucuronic acid methyl ester(compound 1)<
e stA o]skgltt. Baicalin (compound 8) 9] &% 8F 9 S 5 KIG-2& 7.48 %= ©
ol & ALk YA 7FS

6%

5,7,2',5'—tetrahydroxy—_8,6'—dimethoxyflavone > oroxylin A > chrysin

Fig. 9% It} Wogonin—7—0—glucuronic acid
5,7,2' 5'—tetrahydroxy—8,6'—
ErFol diste] A2 Yol wigkE gufjo] A
Az A¥3E A3} baicalein® 5,7,2',5'—tetrahydroxy—8,6'—dimethoxy—
flavone® Al 2|stal A4

FS TAsEA T Al
A 238 (SUNCHN), A%

T =

(KIG-1), A A
Table 9%} Fig 10

Q@ A F2L baicalin

=3t 7%

UEL. E]

ok T
21.00 %= 10 % ©]*2 =S Bt} o]

baicalin> baicalein > wogonin >

=02 e



Table 9. The contents (w/w%) of six analytes in Scutellariae Radix from different sources.

(N=3)
contents (w/w%)
SAMPLE
comp-2 comp-3 comp-4 comp-8 comp-9 comp-10
0.162 + 0315 +
SUNCHN 0.0007 0023 0.161 + 0.038 17325 + 0.21 0.012 £ 00003  0.034 £ 0.0013
GYD-KOR 0.378 0627 0.311 £ 0.030 21.004 = 0.07 0.016 £ 00005  0.077 + 0.0036
0.0007 0.017 e RO R RO
GYD-CHN 0(')402532; 1.099 £ 0142 0360 + 0.066 12.005 + 0.29 0.047 £ 00019  2.095 = 0.0024
0.144 + 0339 +
DAE-KOR 0.0020 0,100 0.149 + 0.068 17578 + 059 BLQ 0.033 + 0.0015
DAE-CHN 0(')38010; 1396 £ 0102 0161 + 0.016 19.185 + 0.06 0.021 £ 00009  0.092 = 0.0013
0.077 + 0337 t
UNI-CAT 0.0019 0,044 0.157 + 0.042 20.740 + 0.13 BLQ 0.022 + 0.0011
KJG-1 00581070; 2555 + 0258  0.181 £ 0.018 17.808 + 0.09 0.037 £ 00002 0172 + 0.0047
0.258 + 0625 +
KJG-2 00013 0,063 0.274 + 0.016 7480 + 0.08 0.017 + 00006 0.304 + 0.0021

The compound 1 is BLQ (Below the limit of quantification). The contents (g/100 g) of the six

analytes in sample of S.B mean * SD.

05

04

02

01

SUINHN  GYDHOR  GYD-OHN  DAEKOR DAEGHN UN-CAT KIGH

[Bcomp-28 comp-40 090 ccnp-10]

KIG2

SUNCHN  GYD- GYD-
KOR CHN

DAE-

CHN

Bcomp-3 @Bcomp-8

DAE- UNI-CAT KJG-1 KJG-2

Fig. 10. Analytical results(w/w%) of the marker compounds in Scutellaria baicalensis.
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2. &4
7t @4t Al89] HPLC ¥4 =7 7

GMA RS JFFR St 70 % WEEE 30%3 @797 %319 internal standardE F7}shal
o] #}3to] HPLC #41 € sample® 39t} o] A systemS 1) A: H,O, B: MeOH, 2) A: H,0, B:
CHsCN, 3) A: H:0, B: MeOH:CH3sCN(3:1), 4) A: H»0, B: MeOH:CH3CN(1:1) 5¢ ZHo=
Ads] ®okar, 919 ZHddA 0.1 % HCOOH, 0.5 % HCOOH, 1 % HCOOHE ZF7}ste] Ad s
wokom, T3 0.5 % CHsCOOH, 1 % CHsCOOHE F7istel Ags]l 2 Az A H.0, B:
MeOH:CHsCN(3:1) el 1 % HCOOHE F7}8t 712 chromatogramo] A AIZFE 403 W& @5
stHA 27t 7HE 2 =]l

o] F/4& isocratic?} gradient U2 HES] # A isocratic®® W salvianolic acid B}

e FAo] 2 diterpenoid EAL A 29|

o N

< 247y F o B S sjjof 7] gradient O E

A AT Qe 2UE FUTh Eok B 2QFHE AREE vlastd ZH2E Ak Al

Ao A skE Algto] Hlzskglom g A7y EAStE WMAZR S I ¢ Qle gradient =719

ABEAS BA 2A07 Aot HE BEXAXALE Table 109 YJERHU T chromatogram2 Fig. 11
Aok

Table 10. HPLC conditions for assay of analytes in Salvia miltiorrhizae Radix.

time A (HO:HCOOH = | B (MeOH:CH3CN:HCOOH
(min) 100:1) % = 100:75:1) %
0 75 25
1 60 40
Mobile phase 14 60 40
22 40 60
23 11 89
40 11 89
Detector UV (280 nm)
Column Waters YMC (4.6 x 250 mm)
Flow rate 1 mL/min
Column temp. 20 C
Injection volume 10 uL
Device GILSON 321 PUMP, UV/VIS-151 Detector,
321 XL sampling injector
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(A)

@

@

®

J @

(B)

20— Chromatagram

ef/'
Q@

1.04 @

1 oo i

1 v 1
0 20 40

\/

Fig. 11. HPLC chromatogram of standard mixture (A) and sample (B) of Salvia miltiorrhizae
Radix.

D rosmarinic acid (tg 12.91), @ salvianolic acid B (tg 16.83), @ 15,16—dihydrotanshinone I

(tr 30.95), @ cryptotanshinone (tgr 33.26), ® tanshinone I (tg 34.72), ® tanshinone IIA (tg

38.19), @ p—hydroxycinnamic acid (IS, tg 8.75).

. @ X85S F2x4d

A A gE BUE 3 & 0.3 g2 AFE3Ee] 1) 100% methanol 50 mL (15%, 308, 1A F
%), 2) 75% methanol 50 mL (15%, 30%, 1At =), 3) 100% methanol 25 mL (15%, 30%,
1A% %) 9 50% methanol 25 mL (15%, 30%, 1A FH)&E 37 75 9 2579 FF°] ¥
S o] &3}y wAte % rosmarinic acid (1), salvianolic acid B (2), 15,16—dihydrotanshinone
I (8), cryptotanshinone (4), tanshinone I (5), tanshinone IIA (6)¢] ¥%<S p—hydroxycinnamic
acid (7)E internal standard® o Al= 7ldst ©4be] HPLC #4 <1 Table 79 o= AY
g A Table 11 YeRllth. FEGES] HH FE8WEE 75% MeOH AE3 100% MeOH
25 mL3 50% MeOH 25 mL9 A& AbEo] H|3 o, F2HHL 7724 H 2535510

H =3t FEAE 167 e ¢33 FE2HA Fron, 30&EF 1A7ko] v, T8E=R
FEZXHO0EA 75% MeOHE 30%3 253 FE2 M3
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Table 11. Effect of sample extraction and pre—treatments on assay of analytes

in Salvia miltiorrhizae Radix. (n=3)

' o)
ime | o ethod|  solvent assay (%)

(min) ® @ ® @ ® ®

mean 0.1329] 3.2231] 0.0321f 0.0630[ 0.0317[ 0.0725
A SD 0.0203| 0.5124| 0.0037( 0.0088[ 0.0042[ 0.0098
%SD | 15.2629| 15.8993| 11.55622| 14.0219| 13.1219] 13.5195
mean 0.1946| 4.6358] 0.0348[ 0.0715[ 0.0310[ 0.0750
reflux | B SD 0.0040{ 0.0762[ 0.0014] 0.0025] 0.0042[ 0.0067
%SD 2.0607( 1.6431| 3.9268| 3.4355| 13.4574| 8.9907
mean 0.1934| 4.6024| 0.0394| 0.0784] 0.0421] 0.0918
C SD 0.0042( 0.0883] 0.0028| 0.0039| 0.0040{ 0.0067
%SD 2.1633] 1.9189 7.2024| 4.95583] 9.6216| 7.2681

15 mean 0.1622] 3.9918] 0.0350f 0.0822[ 0.0416[ 0.0971
A SD 0.0007] 0.0215] 0.0016[ 0.0032[ 0.0037[ 0.0058

%SD 0.4104f 0.5375| 4.4750] 3.8418] 8.9898| 6.0168

sonica— mean 0.2134] 5.0462] 0.0327( 0.0702[ 0.0336[ 0.0853

tion B SD 0.0006f 0.0160[ 0.0015] 0.0096] 0.0048| 0.0086

%SD 0.2835] 0.3176] 4.5816[ 13.6866[ 14.1461[ 10.0606

mean 0.2221] 5.1334] 0.0359( 0.0837[ 0.0397( 0.0967

C SD 0.0043| 0.0098| 0.0002] 0.0018] 0.0007] 0.0005

%SD 1.9517] 0.1913] 0.4520| 2.0978| 1.7802] 0.5167

mean 0.1937| 4.2682] 0.0347] 0.0770] 0.0403| 0.0925

A SD 0.0001] 0.0691] 0.0012[ 0.0033[ 0.0011[ 0.0015

%SD 0.0490| 1.6186| 3.5745[ 4.2910[ 2.6303[ 1.5949

mean 0.2304] 4.9790] 0.0347( 0.0824[ 0.0360[ 0.0927

reflux | B SD 0.0047] 0.1160f 0.0011f 0.0019[ 0.0005[ 0.0029

%SD 2.0339| 2.3307| 3.2154] 2.2720] 1.2820] 3.1536

mean 0.2202] 4.7436] 0.0349[ 0.0822[ 0.0386[ 0.0914

C SD 0.0055] 0.0613| 0.0007f 0.0017[ 0.0007[ 0.0013

30 %SD 2.4770[ 1.2926[ 1.8803| 2.0586] 1.7801] 1.4351

mean 0.1696] 4.0619] 0.0370[ 0.0782[ 0.0377[ 0.0923
A SD 0.0059( 0.1035] 0.0012] 0.0017] 0.0012[ 0.0015
%SD 3.5024| 2.5487| 3.1311] 2.1973] 3.0973] 1.6498
mean 0.2309| 4.8904| 0.0371] 0.0809] 0.0387] 0.0910
B SD 0.0054| 0.0616/ 0.0012[ 0.0037[ 0.0014[ 0.0012
%SD 2.3367| 1.2604| 3.1755| 4.5286| 3.6691| 1.3476
mean 0.2122] 4.9769| 0.0414[ 0.0834[ 0.0395[ 0.0944
C SD 0.0014] 0.1426] 0.0009( 0.0007[ 0.0007{ 0.0010
%SD 0.6438| 2.8661| 2.2653| 0.8824| 1.7678] 1.1102

sonica—
tion

A: 100% MeOH 50 mL, B: 75% MeOH 50 mL, C: 100% MeOH 25 mL + 50% MeOH 25 mL
@ rosmarinic acid @ salvianolic acid B @ 15,16—dihydrotanshinone I

@ cryptotanshinone (& tanshinone I ® tanshinone IIA
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Table 11. Effect of sample extraction and pre—treatments on assay of analytes

in Salvia miltiorrhizae Radix. (n=3) (continued)

time method solvent assay (%)
(min) ©) ® ® ® ® ®

mean 0.1823| 4.1866| 0.0389 0.0822[ 0.0393| 0.0896
A SD 0.0069( 0.1548| 0.0011} 0.0027| 0.0017( 0.0027
%SD 3.7684( 3.6973| 2.7424| 3.3018] 4.2684| 3.0554
mean 0.2116( 4.6905| 0.0403| 0.0802| 0.0393| 0.0883
reflux | B SD 0.0020| 0.0242| 0.0015[ 0.0005[ 0.0009( 0.0009
%SD 0.9676| 0.5155| 3.7738 0.5735[ 2.2921( 0.9830
mean 0.2106f 4.6863| 0.0386| 0.0825| 0.0382| 0.0903
C SD 0.0018| 0.0173| 0.0012[ 0.0010[ 0.0009( 0.0004
%SD 0.8759( 0.3702| 3.2263| 1.2598| 2.4006| 0.4894
mean 0.1755| 4.1655| 0.0384 0.0823[ 0.0402( 0.0940
A SD 0.0010| 0.0552| 0.0007( 0.0017[ 0.0006[ 0.0019
%SD 0.5623| 1.3256| 1.7573| 2.0653| 1.5983| 2.0029
mean 0.2151( 4.7546( 0.0405| 0.0819( 0.0397( 0.0911
B SD 0.0003| 0.0488| 0.0007| 0.0006| 0.0006| 0.0002
%SD 0.1303| 1.0254| 1.6572| 0.7243] 1.4020( 0.2428
mean 0.2107| 4.7824| 0.0406( 0.0827( 0.0411( 0.0922
C SD 0.0038| 0.0193| 0.0012] 0.0005| 0.0008| 0.0009
%SD 1.8074| 0.4027] 2.8659| 0.5958| 1.8415| 1.0114

60

sonica—
tion

A: 100% MeOH 50 mL, B: 75% MeOH 50 mL, C: 100% MeOH 25 mL + 50% MeOH 25 mL
@ rosmarinic acid @ salvianolic acid B @ 15,16—dihydrotanshinone I
@ cryptotanshinone (& tanshinone I ® tanshinone IIA

(1) &89 (Extraction solvent)

Table 11914 sonication MW o2 30 & F& A F=&Wo] WE J&FS et Table 128
2 100% webeE FZ 2794 rosmarinic acid®} salvianolic acid B7} 75%W®< 4 100% +
50% WlerE FExe vt 44 $E5%0 2 diterpenoid w2 & Aozt fiodth ¥ ER S
=4 75% g
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Table 12. Extraction efficiency (%) vs. extracting solvents. (extraction time 30 min,

sonication)
Analytes, content
extraction — - - - - - -
rosmarinic acid salvianolic acid B 15,16-dihydrotanshinone I
solvents
mean SD cv(%) mean SD cv(%) mean SD cv(%)

100% MeOH 0.1696 0.0059 3.5024 4.0619 0.1035 2.5487 0.0370 0.0012 3.1311

5% MeOH 0.2309 0.0054 2.3367 4.8904 0.0616 1.2604 0.0371 0.0012 3.1755
100% MeOH
+ 50% MeOH

0.2122 0.0014 0.6438 4.9769 0.1426 2.8661 0.0414 0.0009 2.0653

Analytes, content

extraction : . .
cryptotanshinone tanshinone 1 tanshinone IIA

mean SD cv(%) mean SD cv(%) mean SD cv(%)

solvents

100% MeOH 0.0782 0.0017 2.1973 0.0377 0.0012 3.0973 0.0923 0.0015 1.6498

5% MeOH 0.0809 0.0037 4.5286 0.0387 0.0014 3.6691 0.0910 0.0012 1.3476
100% MeOH
+ 50% MeOH

0.0834 0.0007 0.8824 0.0395 0.0007 1.7678 0.0944 0.0010 1.1102

(2) #4949 (extraction methods)

Table 11°1A4 75% MeOHZ 30 F% Al FFWH O ¥zt FE5 vlasi
I A3E Table 13 YebdiSlth -+ 7FA WRe 558 Afo]& HolA ¢O1} sonication o]
ZFASIE R sonication WS A8
Table 13. Extraction efficiency (%) vs. extracting methods. (solvent 75% MeOH, extraction

time 30 min,)

Analytes, content

extraction . A . A A . .
rosmarinic acid salvianolic acid B 15,16-dihydrotanshinone 1
methods
mean SD cv(%) mean SD cv(%) mean SD cv(%)
refux 0.2304 0.0047 2.0339 4.9790 0.1160 2.3307 0.0347 0.0011 3.2154

sonication 0.2309 0.0054 2.3367 4.8904 0.0616 1.2604 0.0371 0.0012 3.1755

Analytes, content

extraction B B .
cryptotanshinone tanshinone [ tanshinone ITA
methods
mean SD cv(%) mean SD cv(%) mean SD cv(%)
reflux 0.0824 0.0019 2.2720 0.0360 0.0005 1.2820 0.0927 0.0029 3.1536

sonication 0.0809 0.0037 4.5286 0.0387 0.0014 3.6691 0.0910 0.0012 1.3476

(3) &A1t (Extraction time)

Table 11914 75% MeOH=E sonication A] FZ=A|7te]] wE 9SS Table 143 Zo] 15, 30, 60
TOF st vlueith 167 FEoIE W FFol dAsHA vex ko r, 307 60FAM =
FreFol dAsHAl gk, FHE 2ozt itk 8RR FEAE 30 CE AYstelt
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Table 14. Extraction efficiency (%) vs. extracting time. (solvent 75% MeOH, sonication)

Analytes, content

extraction

time rosmarinic acid salvianolic acid B 15,16-dihydrotanshinone I
mean SD cv(%) mean SD cv(%) mean SD cv(%)
15 0.2134 0.0006 0.2835 5.0462 0.0160 0.3176 0.0327 0.0015 4.5816
30 0.2309 0.0054 2.3367 4.8904 0.0616 1.2604 0.0371 0.0012 3.1755
60 0.2151 0.0003 0.1303 4.7546 0.0488 1.0254 0.0405 0.0007 1.6572
‘ Analytes, content
extraction ) . .
fime cryptotanshinone tanshinone I tanshinone IIA
mean SD cv(%) mean SD cv(%) mean SD cv(%)
15 0.0702 0.0096 13.6866  0.0336 0.0048 14.14 0.0853 0.0086  10.0606
30 0.0809 0.0037 4.5286 0.0387 0.0014 3.6691 0.0910 0.0012 1.3476
60 0.0819 0.0006 0.7243 0.0397 0.0006 1.4020 0.0911 0.0002 0.2428

o} @4kl HPLC B3y =7 43

thiboll EHd A EAd el did A2 HPLC A ZFH S v o] AAsart. @it +2
Al® (150 mesh &%) 0.3 gr% # 3l 75% methanol 50 mLE 7}ste] 3087 283 F&3
75% methanol® 1 FAZFHFS F7}stt}, 5,000 ppm&] 4—hydroxycinnamic acid (I.S.) 50 p¢L& 7]—
3t & o] 735t membrane filter (0.45 p¢m) & E3A|Z1 & 1 10 uLE injectiond}te] HPLC
< AAst A% 24& Scheme 3ol HERU AT

%Ak 712 0.3 g

— 75 % MeOH 50 mL 7}sto] 3083t 253 +& F ™ F7t
— p—hydroxycinnamic acid (IS, 5,000 ppm) 50 gL 7}&

— oA E o3}

— membrane filter (0.45 ¢m) %3}

— — — — —

A8 £ :injection (10 xL)
Scheme 3. Sample preparation for the analysis of marker components in Salvia miltiorrhizae
Radix.

2. E4%R S5 (Validation)
1) HA4, B9, 284 9 FFTA (Linearity, range, LOD and LOQ)

7F A BARY AWML AES 7 R wrod AAAS UERE 3%, = salvianolic acid
B, 0.2~800ug/mL; rosmarinic acid, 15,16—dihydrotanshinone I, cryptotanshinone, tanshinone I,
tanshinone IIA, 0.2~40 ug/mLZ FAEF Q3lom R uEeae "AH S o] &3 HFde A
A r? 209997 F3d AAAE Yehdodth AEIALOD) = Asd FEu(S/N)=3& 7Eo=
Aakgla, AFALOQ £ SIN=10& detde w224 271350tk o] A3z Table 150 vehd

N ML
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ola 1#i3E = Fig. 129 YeERgQLc)

Table 15. Calibration graphs, linear ranges, LOD and LOQ.

Analytes linear range slope(a) intercept(b) correlation LOD LOQ
(mg/mL) coefficient(r) (ng/mL) (ng/mL)

rosmarinic acid (1) 0.2740 0.0663 -0.0149 0.9999 36.2 120.6

salvianolic acid (2) 0.27800 0.0393 0.0060 0.9999 515 155.0

15,16-dihydrotanshi

0.2740 0.1522 -0.0431 0.9999 30.1 100.4
none I (3)
cryptotanshinone (4) 0.2740 0.0881 -0.0031 1.0000 34.1 113.6
tanshinone I (5) 0.2740 0.1529 -0.0424 0.9999 36.7 122.2
tanshinone IIA (6) 0.2740 0.1510 -0.0154 0.9999 324 108.1
35 .
30 . .
25 5
20 a
15 3
10 e | .
5 Ll /
O 1]

10 20 30 40 a0

0 500 1000

—e—salvianolic acid
—®—rosmarinic acid
15,16-dihydrotanshinone
cryptotanshinone
—¥—tanshinone |
—e—tanshinone lIA

Fig. 12. Calibration graphs of @® ~ ®.

(2) & (recovery)

A AA EEs 5, A% 5 AAY 274E A= F S AES] st
7w W7l g8 BAAAERE el HFE H T ospiked EEE w7 A 7
J5o] ool 20~200% WY A (rosmarinic: acid 20%, 50%, 100%; 15,16—dihydrotanshinone:
50%, 100%, 150%; cryptotanshinone: 50%, 100%, 150%; tanshinoen I. 50%, 100%, 150%;
tanshinone IIA: 50%, 100%, 150%) #7}st 3 bash®] AN (QC sample) ¥ HZ2HANE ZFES F
7hshA] ok HAE wAste] 35E&S 7% A= Table 167 v} Salvianolic acid B7F 3]5&0]
80~90 %= 9kl tanshinone I ¥} cryptotanshinone 2.0, tanshinone A 1.0 &% A3t #
98 % oG o® st

.

e

P
T
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Table 16. Recovery of marker compounds through standard addition (n=6).

- fortified observed mean recovery
analyte
Y conc.(ug/mL) conc.(ug/mL) recovery (%) cv(%)
0.0 13.66+0.18 - -
o ) 5.0 18.79+0.16 102.6 3.0
rosmarinic acid
10.0 23.78+0.19 101.2 39
15.0 28.71+0.25 100.4 5.1
0.0 332.84+1.81 - -
) ) ) 60.0 382.41+3.06 82.6 5.24
salvianolic acid B
150.0 465.82+4.37 88.6 4.67
300.0 591.85+5.62 86.3 6.18
0.0 1.96+0.02 - -
15,16—-dihydrotanshi 1.0 3.07+£0.04 110.9 2.4
none I 2.0 4.07+0.04 109.5 3.3
3.0 5.12+0.09 105.4 9.6
0.0 5.05+£0.07 - -
. 2.0 6.98+0.03 96.6 1.6
cryptotanshinone
4.0 8.99+0.09 98.7 4.4
6.0 11.00+0.17 99.2 8.6
0.0 2.39+0.04 - -
) 1.0 3.24+0.03 84.9 34
tanshinoen I
2.0 4.22+0.03 914 3.1
3.0 5.24+0.05 95.8 5.0
0.0 5.64+0.04 - -
) 1.0 7.56+0.05 96.1 25
tanshinone ITA
2.0 9.56+0.09 98.0 4.7
3.0 11.57+0.14 98.8 6.9
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(3) ¥rEA (repeatability)

i [ = Xqiﬂ HHE-A (repeatability) < Table 173 #9] salvianolic acid BE #2832 RSD 1 % ©]
Yz 95kl on MEEAE RT) O AddE F7|2re] A3873F 5 438 9 Ay RSD 1% olUlE
LR ST

Table 17. Repeatability of peak area ratio and retention time for standard by HPLC (n=5).

Peak area ratio

(Peak area/IS arca) Retention time (min)

compound
mean SD RSD(%) mean SD RSD(%)
rosmarinic acid 0.6799 0.0021 0.3089 13.11 0.0460 0.3512
salvianolic acid B 0.3939 0.0116 3.03 15.09 0.0970 0.6008
15,16-dihydrotanshinone I 1.4602 0.0057 0.3693 30.70 0.0136 0.0442
cryptotanshinone 0.9009 0.0032 0.3928 33.57 0.0287 0.0855
tanshinone 1 1.3341 0.0016 0.1199 34.28 0.0276 0.0804
tanshinone ITA 1.3929 0.0055 0.3952 37.66 0.0387 0.1027

4) 3494 9 AEA (precision and accuracy)

A EARYE T3 EAAA] A D dze] A Hy =
e Al 7 sEE AT HAAE A st e Qﬂr%loil?‘ ﬁ ALtstlon 7 A3E Table 18
of YeRSltt. A 2FE HIMHA AAH7E =9 spikeFd EFE HI7PHel wel
At Aghe] Apol2 FAlEH Y EAA Y diF 2 0“41 442 salvianolic acid BE #|9]8tal 3%
ojluitt dxk 4w Ay HFAE salvianolic acid BE AYst 2F = 3% oJU¥ Ttk Accuracy=
intraday A do|A salvianolic acid B2 60, 150 %% 15,16—dihydrotanshinone 12] 2.0 %2 A
et HEFE 98 % ~ 102 %= Yk inter—dayellA salvianolic acid B% 60, 150%%
15,16—dihydrotanshinone 18 1.0 325 A3t AH 98 % ~ 102 %= YUt} Precision=
intra—day % inter—day A &o|A salvianolic acid B & A3t {3 % o= gk},

mA
rlo
>
=]
oX
S
1o
=]
AN
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Table 18. Precision and accuracy of analytical results.

nominal intraday (n=3) interday (n=3)
analyte conc.
(ug/mL)  observed SD accuracy  precision observed SD accuracy  precision

5.0 5.02 0.07 101.6 1.40 5.08 0.10 1004. 2.04

rosmarinic acid  10.0 10.04 092 100.7 092 10.07 015 100.4 150
15.0 15.01 0.05 99.9 0.32 14.99 0.28 100.1 1.87

60.0 64.31 3.24 107.2 403 56.71 3.34 94,51 5.89

Sal"ia“gic acid 4500 144.38 312 96.3 401 144.28 3.76 96.19 421
300.0 294.19 3.01 98.1 301 303.52 412 101.17 4.46

1.0 0.96 0.03 97.7 345 0.98 0.02 96.1 241

ISAlsigfiiidrfta 2.0 2.04 0.04 104.2 2.01 2.08 0.04 102.0 1.89
3.0 3.04 0.05 9.8 175 3.00 0.08 1015 2.59

2.0 1.97 0.03 102.3 1.67 2.05 0.04 98.7 1.80

Crypt"taemhi“(’“ 40 3.96 0.11 99.8 2.65 3.99 0.04 99.1 1.04
6.0 6.02 0.10 98.9 1.72 5.94 0.08 100.4 1.35

1.0 0.96 0.01 99.7 0.73 1.00 0.02 96.3 2.39

tanshinone 1 2.0 1.96 0.03 97.4 1.49 1.95 0.03 98.2 165
3.0 3.00 0.06 99.7 201 2.99 0.06 99.9 1.93

2.0 2.01 0.05 989 2.74 1.98 0.02 1005 0.82

tanshinone I A 4.0 3.9 0.05 100.2 1.36 401 0.12 98.7 2.94
6.0 6.00 0.17 995 2.76 597 0.08 100.1 141

(5) 84 (stability)

B Ao ZFEF g 3t okFAH2 Table 19, Fig. 133 #t}. Rosmarinic acid,
15,16 —dihydrotanshinone I, cryptotanshinone, tanshinone 1 , tanshinone IIA 5 67}A ZFE
tfsto] A2 @A wekE gufjolAe] kAol #ste] 30 AxF s A salvianolic acid B
v A2 WAel A AR bskA ekskem ym A BEES A2 WAl Hgsklth. Salvianolic
acid B¥ 2 9 WAoA AR EQrdsidlon oA ¥Rt ¥ =<3t} Salvianolic acid
BE A¢st & 2F5FS A 2 QA oA AR HFekgith ohwk 15, 16—dihydrotanshinone I
1597HA = 2l H A gkom 30U A= Aol &% FalE Tt
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Table 19. Stability of analytes in MeOH.

Day
analyte Te%np ?ﬁe:?gr)l SD I({il))
0 05 1 2 5 10 15 30 ?
A2 100.00 9954 100.19 99.49 100.47  100.47 97.21 91.40 98.59 2.89 293
rosmarinic acid
W& 10000 98.85 98.36 101.13 96.76 96.76 95.21 89.93 97.13 3.25 3.34
calvianolic acid A2 100.00 9725 97.25 89.46 79.12 79.12 7092  54.62 89.91 12.26 13.63
B
yx o 100.00  99.21 98.14 96.46 90.84 90.84 8310  60.67 83.50 14.67 17.57
15.16-dihydrot A2 100.00  100.39 99.77 101.25  101.40  101.39 9867 9813  100.13 1.16 1.16
hi I
anstimone W4 10000 10234 9904 9893 10041 10041 9561 826 9775 505  56.16
. A2 100.00  99.76 100.29 100.19 10175 101.75 10164 9596  100.42 2.08 2.06
cryptotanshinon
e
Wy 100.00  99.58 98.52 98.98 101.70 10169  100.29  94.29 99.38 2.20 2.21
A2 100.00  99.38 100.77 10143  101.89  101.88  100.02  92.50 99.73 2.86 2.87
tanshinone 1
W3 100.00 10047 98.76 99.42 98.93 98.94 9723  90.69 98.05 2.92 2.98
A2 100.00 9957 99.82 99.52 99.83 99.83 9885  93.76 98.89 1.97 1.99
tanshinone ITA
Wy 100.00  99.05 97.78 97.22 96.53 96.53 96.26  90.51 96.73 2.66 2.74
Rosmarinic acid Salvianolic acid B 15,16-dihy drotanshinone
I‘%
80 _ 100 1gg t T ——=a
£ R o -% N ?g :
- 0 ‘ ‘ ‘ 2 ‘
0 0 10 20 30 40 0 10 20 30 40
0 10 20 30 40 day
% day
ey o ue —— A2 ez —— 4y =y
Rosmarinic acid Salvianolic acid B 15,16-dihydrotanshinone I
ayptatanshinone tanshinone | tanshinone IIA
10 100 —_— 100 fee— S
o R - 80 80 -
® g ® OF 2 60
0 or 40
2 0 20
0 : 0 . 0 .
0 5 B D B D B 0 5 1 1 W B D B o o 0 0 o
oy day ay
R = e R

Cryptotanshinone

Tanshinone |

Tanshinone IIA

Fig. 13. Stability of analytes in MeOH.
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(6) ¢1A (robustness)

> HPLC columnel] W& &, ol&d =4 Wzt HAE 3, /713 Y,
gl o]&w W3l AY &% gradiant 279 W3} 52 YoJF oz ok WiIlE
gl e] Hatd s YEl=d 2 Ao column® FF9 columnd %o thd] HEIS Ay
£ Table 20, 21 Yetdiict. A7l F7HE WIAA Theoretical plate (N), capacity factor
k'), separation factor (a), Resolution (Rs) & ¥FE HES Ay o]y ¥ F#EEs YMC
column ©] AY A vy o A5 & Aol7F gl

Table 20. Efficiency of marker compounds in different column.

0,
Salvia miltiorrhizac Analyte content (w/w %)

rosmarinic acid salvianolic acid B 15,16-dihydrotanshinone 1
sample mean SD mean SD mean SD
Theoritical plate(N)
ymc 10767 246 8274 226 356421 690
shisheido 6876 437 5418 223 371429 492
sodex 4825 320 3053 178 298525 280
capacity factor(k’)
ymc 5.05 0.00 5.82 0.01 12.16 0.01
shisheido 417 0.01 4.50 0.01 11.38 0.01
sodex 4.95 0.00 5.87 0.02 12.06 0.01
separation factor(a)
ymc 1.51 0.01 1.15 0.01 2.09 0.00
shisheido 1.32 0.01 1.07 0.00 2.53 0.00
sodex 1.56 0.02 1.18 0.00 2.06 0.00
Resolution (Rs)
ymc 19.84 0.32 5.78 0.32 63.91 0.54
shisheido 11.50 0.13 2.47 0.01 73.28 0.25
sodex 15.27 0.64 4.43 0.18 40.91 0.83
Salvia miltiorrhizae - Analyte Con‘Fent (w/w %) -
cryptotanshinone tanshinone I tanshinone IIA
sample mean SD mean SD mean SD
Theoritical plate(N)
ymc 360671 814 325287 1067 298134 1020
shisheido 377109 309 361912 890 306002 836
sodex 289657 372 262415 401 296153 418
capacity factor(k’)
ymc 13.26 0.02 13.56 0.02 14.83 0.03
shisheido 12.13 0.01 12.58 0.02 13.15 0.02
sodex 12.79 0.01 13.05 0.01 13.86 0.01
separation factor(a)
ymc 1.09 0.00 1.02 0.00 1.09 0.00
shisheido 1.07 0.00 1.01 0.00 1.07 0.00
sodex 1.06 0.00 1.02 0.00 1.06 0.00
Resolution (Rs)
ymc 21.84 0.07 5.58 0.14 21.26 0.05
shisheido 16.59 0.22 2.59 0.01 17.15 0.06
sodex 13.58 0.07 4.37 0.03 13.55 0.03
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Table 21. Efficiency of marker compounds in different temperature.

Analyte content (w/w %)

Salvia miltiorrhizae

sample rosmarinic acid salvianolic acid B 15,16-dihydrotanshinone I
mean SD mean SD mean SD

Theoritical plate(N)

25 11979 687 7853 216 420274 988

30 10722 286 8813 134 403158 1319

35 11766 392 8758 281 421200 524

40 11066 661 8288 532 367048 1213
capacity factor(k’)

25 4.89 0.01 5.56 0.07 12.11 0.01

30 5.09 0.01 5.90 0.04 12.19 0.01

35 4.85 0.01 551 0.02 12.12 0.01

40 4.82 0.00 5.66 0.01 12.34 0.02
separation factor(a)

25 1.46 0.02 1.14 0.00 2.18 0.02

30 1.60 0.00 1.15 0.00 2.06 0.01

35 1.56 0.01 1.13 0.00 2.20 0.01

40 1.54 0.01 1.17 0.00 2.18 0.01
Resolution (Rs)

25 19.02 0.16 5.34 0.19 68.14 0.67

30 21.84 0.14 6.05 0.29 65.08 0.56

35 20.03 0.57 5.47 0.09 72.42 0.62

40 19.53 0.51 6.62 0.09 68.74 2.21

Analyte content (w/w %)

Salvia miltiorrhizae

cryptotanshinone tanshinone I tanshinone ITA
sample
mean SD mean SD mean SD

Theoritical plate(N)

25 3579558 737 372946 1433 308980 1837

30 312490 406 327465 505 300496 475

35 357847 468 356196 1243 295459 272

40 344390 1234 311681 1984 286093 1649
capacity factor(k’)

25 13.19 0.01 13.48 0.03 14.77 0.02

30 13.29 0.01 13.60 0.01 14.89 0.01

35 13.20 0.01 13.48 0.01 14.77 0.01

40 13.26 0.011 13.56 0.01 14.81 0.01
separation factor(a)

25 1.09 0.00 1.02 0.00 1.09 0.00

30 1.09 0.00 1.02 0.00 1.09 0.00

35 1.09 0.00 1.02 0.00 1.09 0.00

40 1.07 0.02 1.02 0.00 1.09 0.00
Resolution (Rs)

25 22.72 0.04 5.41 0.24 22.50 0.50

30 21.72 0.35 5.62 0.03 21.49 0.03

35 22.56 0.04 5.37 0.08 21.82 0.35

40 18.10 0.53 5.50 0.19 20.38 0.77
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vl @A T B AE FF 4 (assay)
ARlel g8l YA e 16F9] @4 AA § AT FEe F4&ET Als @
Foll g d3s HESY] ko] FaowA Fdr L A (K-1, 20059 11
g v 54 FAFeEA A o (K-2, 06 2€ 79, A& AVls 3%
At (K=3), 7 A 54 91 (K—4, 20059 4€¥€ 3D, 7183k S GFAEFH
-1, A5 AFAFFAEF T FEAAL (C-2), 3E5ef AT AE 59 At
C-3), A=AZsAE AP (C-4), T PETFAE (C-5), A=A 3 (C-6),
1FTHE (C-7), o7 $T7AETHAFE (C-8), dFAI A =43 F (C-9), 7 &
G (C-10), T FAAFFHE (C-11), T3 AGHIAG FH1EF (C-12) 9
2%t A3t Table 22, Fig. 14,159 -t}
©AF9] salivianolic acid B 832 3% ©]2%, tanshinone 1A+ 0.2% °]4S 3=
S th. Salvianolic acid Be] &2 K—-28F C—6°] 3 % o]ste) sldste] sk | A
A gk om, Ak 9E<Ql C—9& salvianolic acid BE peak’} A& HAESHA k). =S
tanshinone IIA9] &2 K-1, K-3, C-3, C-9& AYstz AHF 0.2% ©|st=2A4 FT=Fd 14
AgkabA] okokrt. @A FEQ C—99lE salvianolic acid B9 &3] 0.3% IEZ TE A|F9] H|J
¢ FA tF-HY Qe Aol 12 EAoO|Y, tanshinone 17, tanshinone I[AS] 2o T2 Aol H)s] A
oz =k $1%< C-99 HPLC chromatogramellA] diterpene 4% (15,16—dihydrotanshinone I,
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10
8
6
4
2
0
K-1 K-2 K-8 K-4 C-1 c-2 C-3 C-4 C-5 C-6 Cc-7 C-8 c-9 C-10 C-11 C-12
Erosmarinic acid M salvianolic acid B [J15,16-dihydrotanshinone
[Jcryptotanshinone M tanshinone | Etanshinone A
0.8
0.6
0.4 |
0.2 |
0
K-1 K-2 K-3 K-4 C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10C-11 C-12
Erosmarinic acid M salvianolic acid B [J15,16-dihydrotanshinone
Ccryptotanshinone B tanshinone | Etanshinone IIA

Fig. 14. Analytical results(w/w %) of the marker compounds in Sal/via miltiorrhizae Radix.

rosmarinic acid salvianolic acid B 15,16- cryptotanshinone tanshinone | tanshinone IIA
dihydrotanshinone

OK-1 BK-2 OK-3 0OK-4 EC-1 @C-2 EC-3 0C-4 WMC-5 EC-6 OC-7 OC-8 WMC-9 WMC-10 EC-11 HMC-12

rosmarinic acid salvianolic acid B 15,16- cryptotanshinone tanshinone | tanshinone lIA
dihydrotanshinone

‘DK—1 EK-2 OK-3 OK-4 BC-1 OC-2 EC-3 0C-4 MC-5 BHC-6 OC-7 OC-8 HC-9 HC-10 BC-11 WC-12 ‘

Fig. 15. Analytical results (w/w %) of the marker compounds in Salvia miltiorrhizae Radix.
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Table 22. Analytical results(w/w %) of the marker compounds in Salvia miltiorrhizae Radix.

(n=3)
Sulvia Analyte content (w/w %)
miltiorrhizae rosmarinic acid salvianolic acid B 15,16—-dihydrotanshinone I
sample mean SD mean SD mean SD
K-1 0.2201 0.0012 7.2352 0.0712 0.0542 0.0075
K-2 0.1127 0.0008 2.2792 0.0023 0.0346 0.0030
K-3 0.1010 0.0089 3.7430 0.0379 0.0086 0.0010
K-4 0.2170 0.0026 5.6834 0.0127 0.0398 0.0005
C-1 0.3337 0.0023 6.7917 0.1036 0.0134 0.0010
C-2 0.3586 0.0041 7.2463 0.0192 0.0487 0.0001
C-3 0.6717 0.0032 9.7992 0.1055 0.0772 0.0023
C-4 0.2688 0.0075 3.5783 0.1325 0.0071 0.0006
C-5 0.5912 0.0097 9.1417 0.0269 0.065 0.0002
C-6 0.1685 0.0062 2.4274 0.0316 0.0157 0.0039
C-7 0.2328 0.0009 4.8186 0.0034 0.0058 0.0001
C-8 0.4190 0.0033 6.4239 0.0576 0.0488 0.0005
C-9 0.1490 0.0089 0.3192 0.0093 0.0864 0.0013
C-10 0.1108 0.0099 4.7821 0.0768 0.0105 0.0012
C-11 0.2992 0.0003 5.9090 0.0019 0.0272 0..0013
C-12 0.3151 0.0026 71792 0.0233 0.0227 0.0002
Salvia Analyte content (w/w %)
miltiorrhizae cryptotanshinone tanshinone I tanshinone ITA
sample mean SD mean SD mean SD
K-1 0.2438 0.0046 0.2532 0.0022 0.4769 0.0039
K-2 0.1073 0.0010 0.1175 0.0002 0.1503 0.0012
K-3 0.0638 0.0080 0.0417 0.0060 0.2961 0.0039
K-4 0.1099 0.0006 0.0897 0.0030 0.1340 0.0008
C-1 0.0344 0.0128 0.0553 0.0045 0.1079 0.0078
C-2 0.0695 0.0003 0.0685 0.0007 0.1011 0.0013
C-3 0.2696 0.0088 0.1976 0.0007 0.3729 0.0079
C-4 0.0230 0.0036 0.0211 0.0040 0.1188 0.0012
C-5 0.2309 0.0042 0.0827 0.0024 0.1126 0.0024
C-6 0.0151 0.0067 0.0403 0.0037 0.0451 0.0007
C-7 0.0338 0.0014 0.0275 0.0001 0.1827 0.0004
C-8 0.0403 0.0032 0.0718 0.0017 0.0526 0.0005
C-9 0.2120 0.0007 0.3053 0.0046 0.4872 0.0040
C-10 0.0272 0.0009 0.0302 0.0002 0.0576 0.0003
C-11 0.0523 0.0006 0.1040 0.0006 0.1331 0.0003
C-12 0.0650 0.0002 0.0784 0.0004 0.1224 0.0004

The contents of the twelve analytes in sample of Salvia miltiorrhizae Radix
mean + SD, g/100g
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A2d LC-MS/MS e g I3 @49 d4Ed= GF o)

o FAAFE M
1. 35
7. LC-MS/MS 4z 43
(1) HPLC #4%#

HPLC system<> binary pump, autosampler, degasser, column oven 2.2 FA% Agilent
1100 series (Palo Alto, CA, USA) & ©]&3sk3lth 5% acetic acid — methanol (30 : 70, v/v)
O isocratic elutiondt$l3 Luna C18 34 (2.1 x 150mm, Phenomenex )% 94 Azx oz H
ettt A9 22 40 T2 #FA 8o #4523 0.12 mL/mine2 sp3itt.

Table 23. HPLC condition of Scutellaria baicalensis

Column Luna C18 (150 x 2.1 mm, 3p)

Column Temp. A constant temperature of about 40T

Mobile Phase A mixture of diluted acetic acid (5%) and methanol (viv =3:7)
Flow rate 0.12 mL/min ( Total Analytical time within 15min)

(2) LC-MS &4 =7

MS system< Sciex API 3000 triple—quadrupole tandem mass spectrometry (Applied
Biosystems, MDS Sciex, Concord, Canada)& AF£3}3itl. lon spray interface + turbo ion
spray@®H turbo gas temperature® 350 TColA 5.5 kVZ 3}9] positive ion detection mode®
A8t #2454 FbrHeE Ze AR £3ES flow injection 3dto] o HAxRAES
T-3F T} ¢ nebulizing gas flow, 1.46L/min (setting 12); auxiliary gas flow,6.1L/min; curtain
gas flow, 0.95L/min (setting 7); orifice voltage, 53V; ring voltage, 400V; collision gas
(nitrogen) pressure, 3.58 x 107° Torr (setting 7) AFS YFEFEZHOZ precursor® product
ions2] multiple reaction monitoring (MRM)<S AFg3l9 1 1/x2 weighting factorE ®h 3}o]
HAB S AASFI T compound 1, m/z 475.2 — m/z 285.1; compound 2, m/z 285 — m/z
270.1; compound 3, m/z 271.1 — m/z 123.2; compound 4, m/z 347.2 —m/z 332.2;compound
6, m/z 287.1 — m/z 153.1; compound 8, m/z 447 — m/z 271; compound 9, m/z 255.1 — m/z
153.1 28]x LS, m/z 417.1 — m/z 297.1 ¥4 A3+ Analyst software (version 1.4)E
AbEsteith. A skst MS parameterE Table 24¢f, tandem MS spectra®t chromatograme Fig.
16—18¢] Y it}
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Table 24. Optimized MS operation parameters of Scutellaria baicalensis.

Optimized MS Operation Parameters

LCMS parameters rv.XLS

Nominal Q1 Mass Q3 Mass Dwell Parameter Parameter Table
CODE Compound Name Mass Camus Camis time
(dalton) (msec) DP FP EP CE CcxXP NEB: 12
sg-1 | Wogonin-7b-D- 474 475.2 285.1 200 42 190 9 20 20 CUR: 7
glucuronide
sB-2 |wogonin 284 285 270.1 200 50 200 5 38 25 CAD: 7
sB-3 | Baicalein 270 271.1 123.2 200 45 170 10 a7 23 Is: 5500
sg-a |5:7.2.5-tetrahydroxy- 346 347.2 332.2 200 70 280 7 33 10 TEM 350
8,6'-dimethoxyflavon
5,7,2',6'- tetrahydroxy Instrument
se-6 | p0:2 286 287.1 153.1 200 72 200 10 40 13 e,
sB-8 Baicalin 446 447 271 200 50 200 7 30 13 Detector Parameters
(Positive):
sB-9 |chrysin 254 255.1 153.1 200 62 400 10 45 10 DF -250
1s. Puerarin 416 4171 297.1 200 100 200 10 30 13 CEM 2100

Note: MS spectrometer: API3000; LC system Agilent 1100 series with column oven and autosampler equipments; Software was Analyst 1.4.1
DP(declustering potential); FP(Focusing potential); CE(Collision Energy)eV; CXP(Collision Exit Potential); NEB (Nebulizer Gas Flow or lon Spray
Flow)L/min; CUR(Curtain Gas Flow)L/min; CAD(Auxillary Gas Flow) L/min; TEM (Temperature)oC; etc. refer to the instrument operation guide

Compmi

Compouna 3

SEN e B

Fig. 16. Tandem MS spectra of the marker compounds (1, 2, 3, 4, 6, 8, 9, 1.S.)
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B C oof +MRM (2 pairs) 475.2/285.1 amu from Sample 10 (Standard) of 200511 19.wiff (Turbo Spray) M ax. 3.8ed ops.

Intensity, cps

5.7ed
5.5e9 2
S.0e4
Sample ! Standard Mixture of Scutellaria Radix
asea Method : LC-ESI-MS/MS (MRM mode)
= HPLC Condition
404 6 B_g} column : Luna C18 (2.1x150mm, 3u)
Mobile Phase : MeOH : 5% acetic acid=7:3, v/v
3504 ] Flow rate : 0.12mL/min
Inj.amt : 10ul
#He4 4 Analytes :
IS 9
2524 3 1 : Wogonin-7b-D-glucuronide (65 ng/mL)
8 2 : Wogonin (80 ng/mL)
2064 3 : Baicalein (240 ng/mL)
4:5,7,2",5'-tetrahydroxy-8,6'-dimethoxyflavon (120 ng/mL)
1 5ea] 6:5,7,2',6'- tetrahydroxy flavon (110 ng/mL)
8 : Baicalin (270 ng/mL)
9 : Chrysin (250 ng/mL)
1.0ed
L.S : Puerarin (100 ng/mL)
S000.0
M
oo
2 g & =2 10 12 14 16 12 20 22 249 26 28

Intensity, cps

Time, min

Fig. 17. HPLC—MS chromatogram of standard mixture.

ext-chroamtogram 2jpg

332
IS Puerarin
503
1 wogonin-7-0-glucuronide
2l e M dimadn . s A Mo A aband ) da et b ml ik o n o ditd
283
2 wogonin
2.77
.58
3 baicalein
524

4 5,7,2',5'-tetrahydroxy-8,6'-
dimethoxyflavon

TE
3.89
6 5,7,2',6'-tetrahydroxyflavon
M
TL

8 baicalin

9 Chrysin

L sntn g e

2 4 =) a 10 1z 14 16 12 20 22 24
Time, min

LC-tandem mass chromatograms of the seven flavonoid marker compounds
from 70% ethanol extract of Scutellaria Biacalensis

Fig. 18. HPLC—MS chromatogram of 70 % ethanol extract.
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T8, FEAL, FEYH S WSA7IEA A 7P Aekst 23 Scheme 40 HERAS
ok gaE 7FFE ¢ o2 (100 mesh $7) 50 mgs F3tol 70 % o€ 50 mLE 7hstal 1
AlZF sonication 3 § 0.2 um membrane filter2 oJ¥}gtc}, oS 1 mL # 3} mobile phase
Z 50 mLE 343 o2 1 mLE # 3} internal standard (10,000 ppm) 10 ulLE 7} & =1
10 uL= #3}o] injection %+c},

| Preparation of Sample solution | | Preparation of Standard Solution

Ground powder of S.B 50mg S.B standard 1mg
70% EtOH 50mL lethanol
Sonication for 1hr 10mL
0.2um membrain filter I—

50mL 1mL
imL 70% ethanol
ethano
1 Moblle phase ?
10mL

4—‘0

imL (+1.S.10uL)

(Injection volume : 10uL)

Scheme 4. Analytical procedure of Scutellaria baicalensis

.

Ay A% (Validation)

i

Q) FAA, 34, A4 L AFA (Linearity, range, LOD and LOQ)

A X ) 7@%“’-?-?4% AR 2+ AR Fskedd AAASE vl R S
wogonin—7—0—glucuronic acid methyl ester, 0.2ng/mL~1020ng/mL; wogonin, 0.3ng/mL~
1440ng/mL, baicalein, 1.1ng/mL~1100ng/mL, 5,7,2'5'—tetrahydroxy—28,6'—dimethoxyflavone,
1.3ng/mL~1320ng/mL, 5,7,2'6'—tetrahydroxyflavone, 1.2ng/mL~1180ng/mL, baicalin,
1.0ng/mL~970ng/mL, chrysin, 1.1mg/mL~1090ng/mL= XA 4 oy YRrIFEFH WA
B S o] 3 ARHLE ABAS ¥ 209997 FFF FMAHS dehhdh HEFALOD) = Az
el (S/N) =35 7l o 2 Asialal, A=A (LOQ) = S/N=10& HE= 524 327813 o]
A= Table 250 Hebl 18l Fig. 1991 Jehjgict

Table 25. Calibration graphs, linear ranges, LOD and LOQ.

Compound a b R LOD (ng/mL) LOQ (ng/mL)
1. wogonin—-7-O-glucuronic acid
0.01050 0.00049  0.9998 0.02 0.2

metyl ester
2. wogonin 0.01580 0.00175  0.9999 0.01 0.3
3. baicalein 0.00199 -0.00076  0.9999 0.14 1.1
4. 57,25 tetrahydroxy -8 000274 000015  0.9999 0.37 13

—dimethoxyflavone
6. 5,7,2' 6’ tetrahydroxyflavone 0.00467 0.00332 0.9997 0.52 1.2
8. baicalin 0.00264 0.00220  0.9998 0.12 1.0
9. chrysin 0.00194 0.00124  0.9999 0.11 1.1
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Calibration Curve !

—a—2
20.00 3
e
10.00 —+—6

—e—38

Area Ratio

0.00 —=—9
0 500 1000 1500

Concentration(ng/mL)

Fig. 19. Calibration graphs of 1 ~ 9.

(2) 35& (recovery)

Table 26> FZ35&2 HA¥dE ved xolth. 379 &S Fa9 AR 727 vl
3 surrogate standard (puerarin) & A}E3}%th Surrogate standard 9 #EF F%7F 10, 500,
1000 ng/mL ©] HXE% H7lste] R 54 (n = 4) 8%lth. % 31582 95.1 — 98.8 % ©|ulo]
o]t}

Table 26. Recovery of marker compounds through standard addition (n=4).

Nominal concentration Recovery (%)
(ng/mL) (mean £ S.D.)
10 98.8 £ 0.93
500 95.1 £ 0.53
1000 97.7 + 247

(3) 349X U HFA (Precision and Accuracy)

Table 272 g&/d¥ el st Ay A3E vebd xolvh. dusel dzre] A7 4
Al e BE FEe QC sample 47l gste] Aatgleh AHAS v A
olatdtt. Aol Uzke] AUA (RSD%) S 242 042 — 1.64 % £ 0
W 98.0 — 104.8%, 93t 95.2 — 109.3 % olth. =9 A4EA 9 AL I3 A=Y

o
A
S
=
Z 7} H]523%F surrogate standard (puerarin) & AFE3}S T
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Table 27. Precision and accuracy of analytical results.

Intra-Mean(n=3)

conc.(ng/ml) Area RSD (%) Cal. ConC Accuracy (%)
0 0

10 1.95E+04 0.78 9.8 98.0

500 7.39E+05 1.64 520.3 104.3

1000 1.39E+06 0.42 979.7 98.0
Inter-Mean(n=3)

conc.(ng/ml) Area RSD (%) Cal. ConC Accuracy (%)
0 0

10 1.95E+04 0.00 9.5 95.2

500 7.15E+05 3.47 547.3 109.3

1000 1.24E+06 9.73 933.0 95.3

Mean

conc.(ng/ml) Area RSD (%) Cal. ConC Accuracy (%)
0 0

10 1.95E+04 0.39 9.7 96.6

500 1.27E+05 2.54 533.8 106.8

1000 1.32E+06 4.82 966.3 96.6

(4) 184 (stability)

BoAYoA ZTEFEFo gl ot FAHAAL Fig. 208 Ztl. Wogonin—7—0—glucuronic acid
metyl esger, wogonin, baicalein, 5,7,2'5'—tetrahydroxy—28,6'—dimethoxyflavone, 5,7,2'.6'—
tetrahydroxy flavone, baicalin, chrysin 5 77}4 ZE&%of thslo] A2y WAoA ke fufjoA
9] QAo #ale]l 30 U+ A3 Ay baicalein® 5,7,2',5'—tetrahydroxy—8,6'—dimethoxy—

flavoneS A 9)aa A oA skt
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Stahility-test Wogonin-7h-D-glucuronide Wogonin
—e—No-1

150 = No2 150 150
£ 100 A Ned) o 100 g
< Nod| || T £ 100
1o Datoe £ -

o —a— No-9 0 0
0 10 20 30 40 0 5 10 15 20 2F 30 3F 0 5 0 15 0 5 30 35
Time (day) Time (day) Time (day)
Baicalein 57,2 5" tetrahydroxy-8,6° dimethoxyflavon 572 6" tetrahydroxy flavon

150 150 150
%mn %mn %mn
g =0 g =0 g =0

0 0 — 0

0 E 10 15 0 IE 30 35 0 E 1o 15 200 25 30 35 0 £ o 15 0 = 30 35
Time (day) Time (day) Time (day)
_— . Analytes :
Baicalin Clhrysin 1 : Wogonin-7b-D-glucuronide
2 : Wogonin
150 150 3 : Baicalein
100 = 100 4:5,7,2' 5'-tetrahydroxy-8,6*
;E‘ E -dimethoxyflavon
= 50 5 50 6:5,7,2',6'- tetrahydroxy flavon
* ] “ 5 8 : Baicalin
0 5 W 15 W OB W O3B 0 5 10 15 20 25 30 35 9: Chrysin .
Time (day) Time (day) Room temperature
Fig. 20. Stability of standard mixture.
Z. 35 T YA A& FF &4 (assay)

S5 ek BARlel W TRV O 850 23 ARE gaor Audiel gwe B A
T Auel U4 9 TR BE PE Aap) fskd £AAETY 34 AN SUNCHN), 25
AT =4 (GYD-KOR), ZA#Ad7d  F=4  (GYD-CHN), di°gA 4 =4k
(DAE-KOR), tl7H A7 T4k (DAE-CHN), #AAZ w7 #9138 EA8 (KIG-1), AA
2wk $RIE SEAR (KIG-2)8 dggow Angiel g3 Bt #4018 A3t Table
28¢l “ER ST

220 F28 AEL baicalin (compound 5) 2% ©j
S dFoF FAHH Ak 8FY Alm F KIG-2 A5+ baicalin &%°] 7.13%=2A4 tigekd 4
Jgto]lom yux] 7F9 AlgE ZHE 10 % olgoldtt. Wogonin—7—0—glucuronic acid methyl
ester, chrysin, 5,7,2'.5'—tetrahydroxy—8,6'—dimethoxyflavone A& 7z} A|g8oA drgko] B8}
A vsgkow 3 A oz A 49k td. Wogonin, baicalein, 5,7,2'.6'— tetrahydroxyflavone &2
DAE—-KOR A&l ko] th& Algel Hlgte] AA yEhsttt

r°"

FoFd (KP)ell 10 % o1 ( =k 9 % °’)

O

d
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Table 28. Analytical results(w/w %) of the marker compounds in Scutellaria baicalensis.
(n=3)

contents (w/w%)
5,7,2" 5" ~tetrahydroxy-8,

SAMPLE  wogonin-7-O-glucuron wogonin baicalein : ,
ic acid methyl ester(1) (2) (3) 6 —d1me‘a())xyﬂavone

SUNCHN 0.0075 = 0.0003 0.2034 + 0.0055 0.7847 + 0.0070 0.1371 = 0.0006
GYD-KOR 0.0084 = 0.0003 0.3595 +0.0153 0.8688 + 0.0280 02794 + 0.0182
GYD-CHN 0.0050 + 0.0002 0.4088 + 0.0135 14128 + 0.0262 0.1229 + 0.0042
DAE-KOR 0.0079 + 0.0001 0.1400 + 0.0037 0.5000 + 0.0045 0.1100 + 0.0003
DAE-CHN 0.0067 + 0.0002 0.3780 + 0.0154 2.0123 + 0.0068 0.1767 + 0.0108
UNI-CAT 0.0085 = 0.0002 0.0849 + 0.0003 05814 + 0.0026 0.1114 = 0.0032

KJG-1 0.0062 + 0.0001 05104 + 0.0016 3.0388 + 0.0437 0.1812 + 0.0009

KJG-2 0.0062 + 0.0002 0.2540 + 0.0050 0.7067 = 0.0022 0.0603 £ 0.0005

5.7.2"6"- baicalin chrysin
tetrahydroxyflavone
6) (8) 9)

SUNCHN 0.0531 = 0.0013 1940 + 0.4271 0.0271 + 0.0006
GYD-KOR 0.0697 + 0.0028 23.32 + 0.9757 0.0280 + 0.0006
GYD-CHN 0.1282 = 0.0020 1467 + 0.4214 0.0785 + 0.0006
DAE-KOR 0.0360 + 0.0008 1953 = 0.8817 0.0105 + 0.0006
DAE-CHN 0.0475 + 0.00158 1897 + 0.2954 0.0320 + 0.0009
UNI-CAT 0.0745 = 0.0018 18.15 + 0.0957 0.0737 + 0.0002

KJG-1 0.0629 = 0.0016 1722 + 0.1506 0.0629 + 0.0009

KJG-2 0.0975 + 0.0019 713 + 0.2483 0.0297 + 0.0002

The contents of the eight analytes in sample of Scuteliaria baicalensis

mean * SD, g/100g.

2. T4t

7} LC—MS/MS 4]

z3a 23

(1) Mass spectra

Ion spray interfac+
4 sl RE 4R EUES 5

gerstsit.

curtain gas flow, 1.25 L/min (setting 10); orifice voltage, 53V; ring voltage, 400V, collision
gas (nitrogen) pressure, 3.58 x 10 °Torr(setting7) .5t A BB E©
3 precursor ¢ 19 #HH product ©]22 MRM WHo =z FEA34%t)

Hsh= T-1 (m/z 277 — m/z 249), T—IIA (m/z 295 — m/z 277), DT (m/z 279 — m/z
261), CT (m/z 297 — m/z 251), SA (m/z 719 — m/z 520), RA (m/z 361 — m/z 163), LS

3l o] &

(m/z 271 — m/z 203) ©|t}.

ABAEES LC-MS/MSEAS A BAE 7715
10 ul/min® 2 A
MS/MSE4 5
& HPLC ¢

o] 5}

ElH 7pA~

s
-
E‘

Fsto]  #H A st
St o] 23l o7 AAEHo
5k v} ESI %ol »E

l

O

ez
M
=]

.
1

=

A e
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kel 75%
23} (ESD Y %ol =9 A
FEZ o] 23 HQD).

360 C & 3H45.5 kVolA] SFol&x
Z9] (flow injection)3te] HAZHAE T3+
: nebulizing gas flow, 1.31 L/min (setting 11); auxiliary gas flow, 6.1 L/min;

methanol

E® ARgEAT F
I tE 27CRE

A 335

===

FE==o

o w4

Aeko )Hx

1S9 544

gell oF 100 ng/mLo] HE=F 34 a}e]
e A3
=S ARl
adduct ©|

Mr o

1

ar

ri°1



(precursor ion)< Q2|4 CID(collisionally induced dissociation) #}8& % E3s]%+= product
fragmentsE scanning 9] (Q3) FoA= FL =ol&(daughter ion)S I AE2 E5HZ Io|laz
A3l mass EEA o] o]Fo]x &= multiple reaction monitoring (MRM) WH S o] g3ttt it
o 6709 NEAEI 1.S.oM 7P Wol AAE ol2¥E BF [M+H] oItk 7 Wol vehd
fragment= LC—-MS 45 93] Q394 scan 3t em, 7 Ai= Fig. 219149 Zrt}l. Tanshinone
19 oi¥-%e fragment ¥+ ‘CO” & 9 [M+H-28]"¢]a tanshinone IIA%} 15,16—
dihydrotanshinone 19] th¥%9] fragment®= “H,0” = S [M+H-18] o]t} LC-MS—MSel| tj
3 HPLC EAx7AL HPLC/DAD A3 Fd3lt}l. Sciex API 3000 triple quadrupole mass
spectrometer (Applied Biosystems, MDS Sciex, Concord, Canada) & AF&3tgion, [M+H] =

AAst7] Q& Turbolon Spray interface® F2Ha}9ith,
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Fig. 21. Mass—mass spectra of six standards and I.S. using electrospray ionization mode.
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(2) 2292193 (Chromatography)

Fig. 229 ARvE I B5F 4= AA @ A8 vlust 2ot 253F 49 7
%+ T-1 (108 ng/mL), T-IIA (92 ng/mL), CT (95 ng/mL), DT (66 ng/mL), SA (1500
ng/mL), RA (475ng/mL)o]1 1.S9 %% (6.4 ng/mL)olH EAEA WILE A7k T-1 (5.4
), T-IIA(8.0%), CT(5.7%), DT (4.2+), SA(2.3%), RA(2.0%), L.S(3.63) o]t}

EETCE

asea DT (&N = ‘ ©)

RA
sS4
l IS8

i, e
e s
"]
o
L

0= - |

- - \ .|

8 ] 2 = ) - RL=]

Time. min

Time. min

Fig. 22. Typical chromatogram of standard mixture (A) and sample (B).

HAol A A azAd olstE fsto] o]sAdel At(formic acid)S #H7FsFSItE. Formic

EFFE o] FO] acetic acids EFF o] FAET FHEHLEY ALt o =A dEbdoH ¢

=
o] F A7 WIS AlZtoll= Aol 7E A AT
UYHFEFE%2 AFE3E Imperatorine $tokA] A A o] AR F stuz Witol= 1 ARS X8s1# o

o wEE AZRo] ~ 3.7 Hjel] &EFHo o A AR vud w A A
Salvianolic acid B®} rosmarinic acid &= &9¢|2X % (negative ion mode) oA =7} $-F3F3 oy
ThE AT FARA S fete] Fol REdx L Al
o] W wHE FSlsk Ay AdA o] %o
v, E4%R S5 (Validation)
(1) AL, ¥, d&sA 2 FFFA (Linearity, range, LOD and LOQ)

7t BAE9 A Table 299148} & 5% HAAR Axste] R4 WHFEEE o WA
2 1/x 9 weighting factor 1#3dly] Yeldgleon 7 Ay £ AHAAS Helddyg, R =
0.9995) AFAY HA HEE AFIA(LOQ , limit of quantification)  FoJ&RaL,. HAEIA
(LOD, limit of detection)= 2t 422 AL of & Bl (S/N)= 3:1& U= =2 43l

Table 29. Calibration curves of 6 analytes.

—_
M
=
ol
o
32
=
-
oS)
Q.
o
o,
M
O
o2
o
ot

o
=
rr
Mo
2,
N
3%
32
oy

=

Analytes Linear Range Slope Intercept Coefficient LOD LOQ
(ng/mL) (@ (b) ® (ng/mL)  (ng/mL)
tanshinone I 092 ~ 92 0.0202 -0.00119 0.9999 0.26 0.92
tanshinone T A 1.08 ~ 108 0.0290 0.00218 0.9998 0.31 1.08
15, 16- 0.66 ~ 66 0.0552 0.00614 0.9998 0.24 0.95
dihydrotanshinone 1
cryptotanshinone 095 ~ 95 0.0218 0.00613 0.9995 0.14 0.66
salvianolic acid B 7.50 ~ 1500 0.0028 -0.00444 0.9996 2.30 7.5
rosmarinic acid 475 ~ 475 0.0037 -0.00425 0.9995 1.33 4.75
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(2) #s& (recovery)

A BT Qold AR B5ee AEs] 98 A
10, 20, 50, 100%= FH+= 455 xF
sample 5 batch (1 control) | tiste] Z+ 5 3% A sl 3|+&S 3+ 23+ Table 303 o
7F AEO 4SS tanshinone I 96.2 - 101.9 %, tanshinone IIA 96.3 - 101.8 %,
cryptotanshinone 96.7 - 101.3 %, 15,16—dihydrotanshinone I 96.1 - 99.5 %, roamarinic acid
97.5-99.9%% RF x< deES HAh 7 w5l "d &S %RSD= 5 % vRbolth

Table 30. Analytical results of recovery (n = 5)

Analytes Added analytes Observed Recovery RSD (%)
conc. (ng/mL) conc. (ng/mL) (%)
tanshinone I 0 1882 + 0.75 - -
1.84 2062 = 0.09 97.4 491
3.68 2241 + 0.12 975 3.28
9.20 2768 =+ 0.18 96.2 2.03
18.40 3757 = 0.30 101.9 1.61
tanshinone IO A 0 2395 £ 0.39 - -
2.70 2657 + 0.07 96.8 2.85
5.40 2930 =+ 0.18 99.0 3.38
13.61 3781 = 0.24 101.8 1.73
27.00 4996 =+ 0.54 96.3 2.08
cryptotanshinone 0 1821 + 0.39 - -
1.52 1964 =+ 028 101.3 4.33
3.04 2115 = 0.10 96.7 3.38
7.60 25,79 = 0.24 99.8 3.15
15.20 3337 = 048 99.7 3.20
15, 16— 0 761 = 015 - -
dihydrotanshinone I 0.66 823 £ 0.06 97.2 4.62
1.32 888 + 0.05 96.1 411
3.30 10.89 + 0.10 99.5 3.11
6.60 1413 + 020 93.7 3.13
rosmarinic acid 0 55.10 = 1.29 - -
4.75 59.77 + 0.12 93.1 2.66
9.50 64.38 + 0.24 97.6 2.55
23.94 79.03 = 045 99.9 1.89
47.88 101.06 + 1.88 97.5 1.28

(3) A9A 2 AFA (Precision and Accuracy)

AU (precision) = QC samples Y4l (intra—day), ¥7t(inter—day) &2 ZH7}33], 434 43}
of YeRS Y. Table 312 d7ld F4E29 FXo thdll relative standard deviation(RSD, %) 2}
accuracy (%) 5 UYebd dolth BE A EZC] precision(RSD)> dul 0.18 ~ 13.44 %, 43+
0.40 ~ 15.37 % ©lWo]al accuracy (%)= €Wl 91.9 ~ 104.7 %, 43F 90.8 ~ 104.8 % ©|<]
=3
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Table 31. Analytical results of intra—day and inter—day.

Intra - assay (n=3) Inter - assay (n=3)
Analytes Added Observed conc. Precision  Accuracy Observed conc. Precision  Accuracy
Conc. (ng/mL) (RSD %) (%) (ng/mL) (RSD %) (%)
(ng/mL
)
tanshinone I 1.84 174 1023 13.09 94.3 193 =+ 0.30 15.37 104.8
3.68 352 1022 6.36 95.7 3.71 %= 0.22 6.00 100.8
9.20 873 1 0.12 1.37 94.9 888 = 0.22 247 96.5
18.40 18.68 4 0.03 0.18 101.5 1854 =+ 0.13 0.72 100.8
tanshinone A 2.70 252 1011 4.20 93.3 255 + 0.16 6.09 94.4
5.40 539 024 4.42 99.9 531 %= 021 3.96 98.4
13.61 1425 1 047 331 104.7 1407 = 0.22 1.55 103.4
27.00 26.69 2 0.30 111 98.9 2680 = 0.11 0.40 99.3
cryptotanshinone 1.52 141 1 0.19 13.44 92.5 1.72 + 012 7.26 102.8
3.04 290 2 0.10 3.34 95.5 3.04 = 0.10 3.39 100.0
7.60 775 1 0.26 3.30 102.0 756 == 0.13 1.74 99.5
15, 16— 15.20 1519 1 0.12 0.79 99.9 1523 = 0.07 0.45 100.2
dihydrotanshinone I 0.66 0.65 # 0.08 12.41 98.9 0.60 = 0.09 15.25 90.8
1.32 131 0.10 7.33 99.1 126 =+ 0.07 5.85 95.6
3.30 343 018 5.22 104.0 337 %= 013 3.95 102.2
6.60 6.54 1 0.06 0.99 99.0 6.58 = 0.06 0.93 99.7
rosmarinic acid 4.75 437 1037 8.44 91.9 477 = 044 9.23 100.3
9.50 9.16 # 0.23 2.46 96.4 954 =+ 048 5.00 100.4
23.94 2456 1 135 5.49 102.6 2450 =+ 0.46 1.89 102.3
47.88 4750 121 2.55 99.2 4770 + 0.85 1.78 99.6

o 4 T YA AR FF &4 (assay)

Table 329} Fig. 23> T°4A7F b 15F 2 whatel tisto] 6719 AxdEs +4% Ad34E et
xolty. &k A8 15 dAAl T3 shxeA 5 TR AES ddeE s8N, @ate
QA9 salvianolic acid B &S 2.4 — 10.2 %= T4A ] wet opekst shaF wWslE JeRY
th. =3 @t Foll rosmarinic acid® %2 0.13 — 0.66 %= YWEFS T Tanshinone [IAYE T
AitgellA 0.2 % oldolAvE k—1, k=3, ¢c—3& At UmA] Alg= AF 0.2 % "Rk AT

¥
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Table 32. The concents (w/w%) of 6 analytes in Salvia miltriorrhizae Radix from different

sources. (n=3)

Sample tanshinone tanshinone crypto 15,16-dihydro salvianolic rosmarinic
Name | oA tanshinone tanshinone 1 acid B acid
K-1 0.293 + 0.002 0.438 + 0.010 0.285 + 0.005 0.058 + 0.002 7.367 = 0.153 0.280 = 0.006
K-2 0.099 + 0.005 0.159 + 0.004 0.096 + 0.003 0.032 + 0.001 2.363 + 0.077 0.136 + 0.005
K-3 0.047 + 0.002 0.254 + 0.004 0.072 + 0.002 0.007 = 0.000 3.875 + 0.063 0.126 + 0.001
K-4 0.086 + 0.004 0.111 + 0.004 0.084 + 0.003 0.035 + 0.001 5.533 + 0.144 0.281 + 0.012
C-1 0.053 + 0.001 0.084 + 0.001 0.037 £ 0.001 0.013 + 0.000 6.683 + 0.1.04 0.380 + 0.008
C-2 0.072 + 0.002 0.082 + 0.001 0.063 + 0.001 0.040 + 0.002 7.100 + 0.3.12 0.338 + 0.006
C-3 0.206 + 0.002 0.359 + 0.003 0.254 £ 0.006 0.076 + 0.003 10.167 + 0.153 0.657 + 0.008
C-4 0.016 + 0.001 0.111 + 0.002 0.018 £ 0.001 0.005 + 0.000 3.835 + 0.087 0.240 + 0.004
C-5 0.081 + 0.003 0.119 + 0.003 0.240 + 0.007 0.064 + 0.002 9.250 + 0.100 0.628 + 0.008
C-6 0.040 + 0.002 0.040 = 0.000 0.018 + 0.001 0.016 + 0.001 2.602 + 0.053 0.163 + 0.003
C-7 0.022 + 0.001 0.162 + 0.003 0.030 + 0.001 0.004 + 0.000 4.163 £ 0.099 0.207 + 0.003
C-8 0.071 + 0.002 0.075 = 0.001 0.045 + 0.002 0.049 + 0.001 6.950 + 0.260 0.409 + 0.005
C-9 0.170 =+ 0.003 0.370 = 0.003 0.418 + 0.002 0.060 + 0.001 0.350 + 0.004 0.220 + 0.004
C-10 0.032 + 0.001 0.062 + 0.001 0.026 + 0.001 0.009 + 0.000 4.483 = 0.115 0.188 + 0.002
C-11 0.092 + 0.001 0.114 + 0.002 0.058 + 0.002 0.024 + 0.000 5.850 + 0.218 0.310 + 0.004

C-12 0.077 = 0.002 0.113 + 0.001 0.065 = 0.001 0.021 + 0.001 6.67 + 0.058 0.368 + 0.005
The contents of the eight analytes in sample of Salvia miltriorrhizae Radix mean £ SD, g/100g

ETanshinone | @Tanshinone Il A OCrypto -tanshinone [O15,16-dihydro -tanshinone [ERosmarinic acid

Salvianolic acid B

4
0 . . . . . . . . . . . P e
K-1 K-2 K-3 K-4 C-1

Cc-2 C-3 C-4 C-5 C-6 Cc-7 C-8 C-9 c-10 C-11 C-12

O Salvianolic acid B

Fig. 23. Analytical results of Salvia miltriorrhizae Radix obtained from different markets.
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M4y MEFA AN S H1E82 & 3 2=

S} whate] g ARel tiekol HPLC/UV W3k LO-MSAMS How SR
AR validation Btel BARAM BPYS YFHA0H B AT AL o
o

= MEspslon,

o %

1. 339 AH$ HPLC/UV L2 wogonin (2), baicalein (3), 5,7,2'5'—tetrahydroxy—38,6'
—dimethoxy flavone (4), baicalin (8), chrysin (9), oroxylin A (10) 9] 6% A& st FTA
A4S st o, LC-MS/MS W2 wogonin—7—0—glucuronic acid methyl ester(1),
wogonin(2), baicalein (3), 5,7,2'5'—tetrahydroxy—8,6'—dimethoxyflavone (4), 5,7,2'.6'—
tetrahydroxyflavone (6), baicalin(8), chrysin(9) 2] 7% Aol diste] TAEAHS /IEskslth 9
o] ARof tste] 7t 0.999 o)AFe] AXA e dYst= A (calibration curve) S It

2. @AY A9 HPLC/UV X3 LC-MS/MS ¥ B rosmarinic acid (1), salvianolic acid B (2),
15,16—dihydrotanshinone I (3), cryptotanshinone (4), tanshinone I (5), tanshinone IIA (6) 2]
6% Aol thate] TARAHE MRk 99 AEol thale] 7} 0.999 o142 HMAd el &)
+ 7% (calibration curve) & AT},

3. F3s B4 met FAAIF e 8% e AlRE U e ® HPLC/UV W LC-MS/MS H
o7 747} A AT FHS TA FASAL Al FFY FUAH U TR e S HES]
stef =HAIET]] =ab Al (SUNCHN), ZBsAd79] =4k (GYD-KOR), Z&Ad79 <S4t

(GYD—CHN), kAl 4+ =4t (DAE-KOR), tlFg A9 S=4t (DAE-CHN), 317 4}

APE AR AR (KIG-D, AAd wAE ]lRE sheAls (KIG-2)8 Wdes Axdae] &

S BAE. gk B4 Ay HPLC/UV W3} LC-MS/MS HolA baicalin & F 7FA el @4}

7} Ad 2 % (35 2 baicalein & #o] =& eloz k) 7kA Hlow R Ag: ox7) 1

% vk o]%l v} wogonin baicalein, 5,7,2'5'—tetrahydroxy—S8,6'—dimethoxyflavone A& @7} 0.5
u]wko] it

4. st FAH o0& FUAYE O 16F W HA T AEAAEY FHS HPLC/UV HY
LC-MS/MS Woz Z7t Bl S48 0 T Al @ake] 794 2 Sl e §E AESH] 918t
A EA AR HA A (K-1, 20059 11€ ), 51Ul T52F FUFOE2A njgdAtelA &
d (K-2, 06 2€ 39, A& A7ls 1% T3 A=A (K-3), i+ FFA 54 79 (K4,
2005 4€ %L?J) 717873k T GFEAFSEF AE5AHA (C-1), FETd AgALFHE T

d

dak (C-2), ToF AT HE T AAEAEA (C-3), ARAETHE AR (C-4), &=

ZFAHA] *’“@E (C 5), A=A 3 (C-6), T LEAZFHE (C-7), T SFAEZFHE

(C=8), dFA AN A 91F (C-9), T LEAETHE w44 (C-10), T A EFA
A

& (C-11), == AEIYAE 4% (C-12)9 16FS dto=z BAsT. &% &4 Ay
HPLC/UV W3 LC-MS/MS HellA slavianolic aicd B 7 7FA] WHelA 0.3 % m|wolda YA A&
=< U 0.03 % vlkolglon, 2 /) Algs 0.06 % A9 et gl

5. B g HAA At PR} AAD B F=e AF ek sA Al AxdL oz Y
Go] AstuA gl wol drHol 9l baicalin (BA 10% o1 fdtes td= 3Us)

- 146 -



-

wogonin, baicalein T4 AR gl vl Aoz AlgHY. @Y A tidteldo s dA A ®
A Eo] AAE QA kom ZErokdo)E= salvianolic acid B 3% ©]A}, tanshinone ITA7F 0.2% ©]
2 shetEE A Ee] k. Wit AR $HRE salvianolic acid B @2 Wit HES Alg 15
T N8 T 13F°] 3% o) sriHo] 91 o™, tanshinone IIAE @4 9EFS AYe 155 A5 F
3FRo] 0.2% o ¥ ATt

= Al e et Gake SAEAN 2 &5 ek Ui Al e date] ARAE ¥
L3

Mo ggo| sbsd Aow Amdch wH S il
A Y B W FAReE @ 5 g Qo FH
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HoE MFA7HEA 2 A 1 At
51 &84

A 524 shobA] AeldAd AR Be 2 8% §42 g AF(EE, Wb
A2k A 3 9] 2 Sug / grtEgdisa /oot
7h AT Ew
W EA A7 Ay | @) | selx | mpact | sepopy
1
2
u, it
WS w5 wEge|  wE4 | g8y | age | wsx | 2N
Simultaneous analysis of
flavonoid compounds in A, A4, A 353 %t
. Scutellaria baicalensis by A A3, A5, | g4 12005.11. (= 4 9} 8 =)
high—performance liquid T |Ang, &A%, Betg | 17-18 |3 S|
chromatography—electrospray =54, ¢ g =54
tandem mass spectrometry
S
Hoz wa A 363 %
3= = A 3L A) T A]H o ’ R =R P S =B A 9l Sk
9 3T & gﬂ%o X]jio‘{fv/] _‘:‘L,__i\_Ei 7@?15}7_ %%a ?J_'——I'T’:—w 200651 —17':-1“/]“*1 j_:ILLH
AN . 4;’ on]ﬂy gsks] | 8—-19 |8 FAEg=
T4, -
N e
S1multa'1neous anal?fs1s of 2 WAl A A 378
phenolics and 4 diterpenoids Qo Aug |e=mal|2006.11. |5 5 A 35
3 |in Salvia miltiorrhizae Radix | 3X2H } , N N =t
by hich ; fouid =13, 54, 13 | 23-24 |3] FAE=
igh—performance liqui
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MY MEAFLN LA 2T HAFHLY S8

1.1 AFATFALTHA S Ex

O @A 39 stekAad A4+ olghsts fAxFEstsE s 4 7P Al $gow F3
Hw. kA e A FadErE EETS THOE dEo] o F
= oA a5 AN biochipe €€% A5 73 /M9 Aol HFd kALY asol dolst
T TS AAE AEFS EHE 7 U

O Biochipg ©]&3to] =3 Wite] £33 e Q= AEE9 &5, Falld 2 AZ=4 gl

O 353, &t fa A+ 9 a5 #A% biomarker genes AAL

O a1 G4k kglas FAxe & =4l st data base® 7573t Biochipe &8-3F st
ok 9 ghepAlA 2] A%, #Etsl, xFstel Ve A

T AT =% A+ 89 g 9HE
-39 FEE Y AL R 70% EtOH F&& 9 A% 87 g1 100
— In vitro assay Cytotoxicity assay, PGE, assayS Adlste] Z} A& 100
Y sE 9 A7E o AulsE9l AIrAA
— Cell Line : Raw 264.7 cell + LPS A2 (100
el © RNA B ng/m)
FEAE F RNA £ — Time : 2, 4, 8, 18hr 100
— Sample : 70E, Baicalein, Wogonin, Chrysin
1=} — Applied Biosystems chemiluminescent RT
as : Labeling kit
&) DNA microarray —Scanner : Applied  Biosystems 1700 100
Chemiluminescent Analyzer
— _ — Program : Avadis® , R, Panther %
- &% §A% 89 e
BILQOT—TIZCR}E — 2 fold °]’¢°] & genes A7F 100
° — dd9=39 AHH gene 227 AH
_ il - 3 9 R AgsEel tdt HAo] USlr] Wil
— Ex] 9o o }- B 3} o1 =X 'O [¢) = 0 BA A
FARARE WE O A9 o g wgs 2 100
- DB A% - DB 7% &5 A¥ 100
- W FEE Y AR g 70% EtOH FZ& 9 A4+ 671 g1 100
— In vitro assay Cytotoxicity assay, NO, SOD, GSH assayE 233} 100
c AY sE 9 AZE o 7} A7 AHEsEe AHAEA
—Cell Line : Raw 264.7 cell + LPS #g (1
mg/ml)
— oFEA 2 & RNA +4¢ — Time : 2, 4, 8, 24hr 100
2=} — Sample : 70E, tanshinone I, cryptotanshinone,
ISR rosmarinic acid, salvianolic acid B
o — . - - -
(b | DNA microarray Ap_phed_Blosystems chemiluminescent RT IVT 100
Labeling kit
~ &% 9Ax sl — Program Avaciisj) , GenoPleX, R, Panther
- RT—PCR = — 2 fold ©]%9 H& gened A4 100
’ © — ksl A genesS AR
— SAR AR UE o7 el |- 54 #d 5ax A4 100
- DB A¥ - DB 75 A& ¢4 100
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1.3 =48] 7=/ @
O v FDA‘“ Guideline for Industry—Botanical Drug Products® Z%<F(2000. 8) wlz, Aok
A AF oJekEd 2 o Aok riAtR AlFE oFgh Al AR 5T A9

ST

£ THE T AdE dANIAREE Ao & A 53] fFaAdE @ o GAE 1
st AsAES gFststa e

O WHO®IA AFokz (@A) dHE g F2-85 £ol7] flto] thkst 38t guideline 5+
nhid shof X“]ﬁﬂoﬂ Hastar Q.

O =729 A$ WTO 7} (2001. 11)°o]% WTO/DDA (Doha Development Agenda) S°l 23l
FSAEAIE Y SR O SR AIe] w7 A Aol motilel whet dekEA el E 4 ghsto]
(2002. 6) stofAl FAAYE FAFEoE WAAZIL A+

O FH =dl stekA] Anjsko] uid Skt dAl 67,2448 @8t 1o, whd FIkEAl Sl

S (RAMA, 2003).

== 0]

O 9 A% okl #d A3 295 ATE i vitro Y in vivo AMFEY.

O o] okdy AY-FEsAoH, SobAl 9 AAE oJofFe] MEE A AARNEALFAE S 54
o7 T NRPARTITRl Ak RA AN A sl A7 (2003, 5. 9), £FHIL 3l
gropA] hetslm A sl S FXe7] A% Slgroizde] v E NS
— A= 22 el o ShekA] delatAshaetsls o] Folof & w¢],

O Biochipd7-= vl=elA F= s 4l &&siglon defad aszidel 483 49 3 /9
ol ATE T meel dofsks FAAEY AAAR] AFe ERE F A=

O Biochip A A3E &-&35to] gepAol £dHo} 3= L5 ae 9 Falide At =4

49l MEFATL 4 5 9
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M2& MEAAEAA e =85 A7 L 4 8
2.1 . 47 N Y&

O #w a5 27 @4 or G2 YAk (g oz Biev I fEAel &
T F9T ZNe. w9 9 =R AN A3 9% e dEe A7 A3 b wskerns
TR Aol B dEA Ao T9T ads ANEds

of et AHS X,
O In vitroAld FRF &

=
A Fge FEE Y AEE Ay

°
o] T HSeA ] AT adE A7) flete] 2 AEF
sl A5 AMESAATE AW AE=FAo] YEA] S Husk olstelA FddF &
o= AT
O MicroarrayS A83l7] ¢3°] mouse macrophage cell line¢! Raw 264.7 cell®} J774.1
cellZ Bl ato] Raw 264.7 cell & AA3stal 7} FAE AP FTER X,
— 7} okzjo] AJzl 4 ‘=X = Cytotoxicity assay® PGE; assay (COX &A4)) 4 NO assay=
st A4,
O Raw 264.7 cellell LPS$} ZF okAlS 2, 4, 8, 18 Al A8] & RNAZ #7359 ABI mouse

chip (whole gene) < ©]€3}] scan & Avadis®, RS o]g3fo] 24

- GTE FEst ARE AFESE 7] wEed tiF-E2 genesol 95 T gened WIE B &
AR,

O 1 2] Apoptosis signaling pathway, PDGF signaling pathway =2 <022 YeldsS o &
o) o] o
M T

O 9% #d F842= Foll 22709 x4 <] genes A8t RT-PCRe A5 A3 AZHERE

& )

O Oligochipg o]g3t ¢kglaso] 3t biomarker genesEe°l 3 A= data base A|2AE -
=S 93 % AEE AT 9=,

U, a4t

O @ikel 5% &5 @ stostaow Wake Ao ok (IhMmikigE) o2 w5l ofe] g ¢k
AL Tl W o= H2N Ay i D AR s a5 #¥Y =8o] 7P gsker
2172 goare] gy A9 A%< Ik aE AAse] 1 g% #AAE

O @4 70% FEEIH AT 6F T 759 FES A 1AFAA ALt

¢}

O In vitrodlA FAkst a5 ANet7] flete w3 FAS &3] macrophage cell line?]
lipopolysaccharide (LPS)E A st &4t 255 9 S Aglste] dakst 2839 #Ad
NO, superoxide dismutase (SOD), glutathione (GSH)2] ¥&d WH3E g3E =459 L.

O w4 4 Ao AlxsAo] gle & HedA e kst a3E HAst7] flste] Aol o
3 A5l AEsAATE AR AxEsgo] YEhA] 9> HaskE olstelA] ks &%
= A%

O Raw 264.7 celle]l LPS8} 7} k=& 2, 4, 8, 24 AIZF AP & i3

o
o
[-'>"
o
fol
H
N,
F
rO
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SOD, NO, GSHEZ =
olstoll A Wo] S

O Cytotoxicity ¢} zt a4tst 3o thsh 23 A¥E =& DNA chipel # £
g b

i

A &to] ABI mouse chip (whole gene)<
39 pathway”’} 7Fg ©o] WH3lshs &4 4 &, (oxidative stress, inflammation, TGF—
)

O W3l¥ Pathways5<S 413t A3}, Mapkapk5, Mapkl3, Dusp6, Dusp2 59 350 3%
Ao sl

O Ad8d fFAA=el thsk RT-PCR& A3t

O 1 9], Apoptosis, PDFG, VGF, TCA cycle 59 9d%&S vHdS & = A0S,

O Oligochip<S o] &3 2kglg 5o 3+ biomarker genes=o°l st A3+ data base A" F
& A% 7x ARE AT

2.2. A7
7}. Cytotoxicity assay
A, G FEE U AEEY AExSAH S tetrazolium salt® WST—-8S AFE3l+= Cell
counting kit—8 (CCK—-8, Dojindo Laboratories, Tokyo, Japan)< ¢]&3] =4. 96 well
microplate®] Raw 264.7 AIEE 7x10° cells/well, J774A.1 AEE 1x10" cells/wello] 5 &2
. oY 7HA sREE AT kEEs A welle] F7F $ 48AF wRF Wik 4 FEES
DMSO (Demethylsulfoxide, Sigma)el] =2 F Hjx] fMo7 3M3le] AlL3gon, HF
DMSO&EE 1%7F FA o™ well & F H3¥+= 100 w7l F55 &, 4827 ik &
CCK—8g9a<L 10 WX A7}l 4217 w9k & microplate reader (Ceres UV 900C, Bio—tech
instrument, U.S.A)E AFE-3}o] 450 nmeollA §3 5% 4. ol that =2 ¥A].
(= 7twell® 0D ysppn B T &) - 16Bkwell® OD 5., 8 T #F)
“(Controlwell® OD 50,8 T #) - 1aBkwell® OD 450,38 T )

% X 100

. Raw 264.7 A|X 9} J774.1A AEA COX-2 &3¢
Murine macrophage cell line®l Raw 264.7 A|XF9F J774.1A AEFE= ATCC (U.S.A.) A
Fokdlo} A3} 31, penicillin (100 U/ml), streptomycin (100 gg/ml), FBS (5.5%)% &
&= RPMI 1640 w215 AHE-8he] wlokatals. COX—25 fF23t7] flste] ke Raw 264.7 Al
LE 24-well platec] 5x10° cells/well, J774A.1 A EE 1x10" cells/wello] =% F3F3aL
lipopolysaccharide (LPS, 1 xg/mDE& 7}?} S 18A| 7= wiokst i Fe LPSHE HUbsk o
(100% &4 )3 LPSE H7FshA &2 & (0% &4 2 blank) & AFESHS&. HlwokE
A el NSAIDs¢! ASA (acetylsahcyhc acid; aspirin, Sigma Chemical Co, MO, U.S.A.) =
AFESE okEA]E F ZF welloll arachidonic acidE HZFEE7F 30 gMo] HE=E Hristz 37C
oA 153 wjFe 3

¢

i

P, ASAE Asto] PGE:E 48 W7k 70Tl nusil .

r°1'

th. PGE:9 A%
LPS9 72 fibe COX-29 ¥Xi+= prostaglandin E; (PGE2) 2 &% WgE SHh= 1t
HAAQl WS A3 PGE, assays EIA kit (Amershampharmacia, Ltd., UK. & A&t 2.
Goat anti—mouse Ig7} &5 o] 1= 96—well plateo] 3207 2.5 pg/well 52 PGE, E+¢

o
ol
I= A8 E 713 & PGEs—peroxidase conjugate®} mouse anti—PGE.E Z+z} 50 p1® 748t
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A2 oA TAIZE HESAIZL & 0.05% Tween 20 $3 phosphate buffered saline (PBS)®
A e} Astelx] & PGE: 2 PGEs—peroxidase conjugateE A AT dA-A HA
TMB (3,3',5,5'~tetramethylbenzidine) &9 150 x1& 7}sta A2o)A 30 3+ WA T,
M HzSO4 100 plE 7Fste] ¥H3S& @A £ 450 nmelA F3EE S

PGE.9} #7}3t PGEs;—peroxidase conjugate®}?] AANEL-o0 2 S35 WH3lel wEoe] A
Uetll& 25 A4S o] §3to] 2F Alxzajdde shf-8 PGEz2 S A4t

2}. NO assay (Griess reagent System)

Az Alzel NO S F4sH7] fske] 1879 Griess?F A A8 diazotization reaction
o 2J& %13, No assay kit (Promega, Corp, USA)E AFE3l9S. AHA AFEjo] A sulfanilamide
¢} NED (N—1-—napthylethylenediamine dihydrochloride) AFg£3}o] assayES 33 Raw

264.7 cellZ J774.1A cellS 24well plateo] 5% 10° cells/wellZ st LPSE 718t & 244]
F e AlwE kS L - APEE AP o & AT . Ale¥ standard®t AR s
_E_

NS 505 H3 96 well plateo] Y11 sulfanilamide sol'n 50uE FH7Fsle] 4204 <k 10
H

o
ZF BE2A171 3 NED sol'ng 50uE 53 10% ¥1¢ 2 550 nmollA] 3% =74,

"}, SOD assay (WST-1)

NO assay$} #2 o=z A3t & wello] 2 AEZLE 335t 27} (ice—cold) PBS
300iE Y1 30%7F sonication 3 ¥ 13000 rpmolA 10E7F Y4E7 3t & samples FH].
SOD assay kit (Dojindo inc. Japan) & AFE3F. 8|3t sampled A|F¥H o] 3 A3F standard<
96 well plated]l Y1 WST 200uR EF3t1 AASHE dilution buffer® Enzyme working
sol'ng Y welldl &5%. 37CelA 203t incubation 3+ $ 450nmelr SF= 4.

Bradford®H 2.2 roteing A3l SOD &4 protein FOo&E HA,

v}, Glutathione (GSH) assay

GSH assay kit (Oxisreserach, USA)E A}g£3F SOD assayE ¢l =13t A5 5 100 =
# 3}l Metaphosphoric acid (MPA)E 10 g/100 ml®Z A F3}e] 100 wE ¥ & 13000rpm
ol A 10E7F A5t proteine A A. A& €937 standardE A& bufferel] 3438t 96
well platee] 180 X A7} & R1 reagent 10 ul, R2 reagent (30% NaOH)E 10 w A7}k
Ao "le AdAA 1087F wHAF. 400 nmelA §3% S48 GSHE oF A4k SOD
assay A28 FU3 Algo]2 2 SOD assayolA A3t protein Yo Z XA,

A}. Total RNA #&
kS AIZFE=E AHEsk F  RNA  purification kit (Qiagen)® RNAE #2235}

Spectrophotometer®} 7|49 F o2 oF W £ AA,

of. §EF / A
Chip A% o &
&l RT-PCRES 43)3fo

Jo
)
Y
1o
0o
ol
= L
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No. gene Tm (TC) cycle size (bp) H 32

1 IL-1a 60.0 28 147 g (o)

2 TNF -« 57.1 25 264 "

3 Ptges—2 54.4 25 243 ”

4 iNOS 65.3 38 511 Gk (efn))

5 SOD(Cu/Zn) 65.3 36 246 "

6 SOD (Mn) 60.8 30 241 "

7 GPx 65.3 35 197 "

8 GR 65.3 24 601 "

9 GCs 55.0 34 346 "

10 catalase 60.8 35 229 ”

11 A —actin 59.5C 20 477 | Dousekeeping
gene

2t DNA chip 43S A% A5 AA 3

Microarray chip®l AEA]7] $13F¢] total RNAYIA ¢cDNA XEi= cRNA 4 2 labelings #
H3t A A3 RT labeling kit (1xpd %) E+= RT-IVT labeling kit (2xbd %) 2} Purification
kit (o]4 Applied Biosystem, USA) S AMg-3lo] Al3% AWy o=z 23S 23,

=}. Hybridization (£ 3} #H-g)
#9F cDNA Hi cRNAZ chipell #7kst & 55CelA 16213k hybridization A%}, 1 ¥ ut

<3} chipg washing 3t & Ab & 9 substrate d7}8}0] scan 2 #4 23,

7}. DNA chipg 4]
Chip& AB 1700 scanner®lA scandt. 7} position®A] 2] signalS Avadis®, R, GenPlex®<
Abgslo] EAste] 2Ty AT datas WM wste] FAAEE oFge] zlolE AL FAIF S

(o]
o
2 p<0.05013kolm] 20 ol ke ALt 20 ol A HAAE felsl WE R0 Au.

E}. DNA chip®] A7 &<l (RT-PCR)
Chip9l #4 Ax AA"E FHAAEY AAAQJA F3S TH] ¢ste] chip 40 AFE3
RNA A 52 A8% 825 thdt RT-PCR 3. 7 §4xHE=Z PCR cycle o8] 7IAZ
%

7)
skl HA9] cyclex 4%, 85 A od ofF 3
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No. gene Tm (TC) cycle size (bp) H 32

1 Activin A—R 1 46.0 33 229 = (chip)
2 Activin R 1T A 52.2 32 294 "

3 TGF-41 56.7 27 285 "

4 IL-11-R, a1 61.4 30 244 ”

5 IL-6 ST 61.4 33 339 "

6 IFN 7y —R2 55.0 26 232 "

7 IL-4-R, «a 55.0 24 245 "

3 SCS—-4 56.0 31 283 ”

9 Txn2 64.0 40 200 @4k (chip)
10 Cypb1l 53.8 40 206 "

11 Fasn 53.8 23 116 "

12 Aldh2 47.0 30 284 "

13 Glud1 47.0 30 181 "

14 Acadl 47.0 40 121 ”

15 Phgdh 49.0 40 295 "

16 Impdh2 49.0 38 231 "

17 Hadh 49.0 40 267 "

18 Gpd2 47.0 40 212 "

19 A —actin 59.5C 20 477 | housekeeping

gene
¥}, DB 7%

grepAl s4skst DB 75 Aol DB 75& f1% AR AF.
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H3g M5FAEA7/HEaA e 2E A0

3.1. &= (RS &8

7h e FEE 4 9Y 3EY AR g1
Fe= 70% FE=I SdsttE 8FS Al 1AFolA Al

3t

T

o= 2 A8 A

Table 1. Extract and components of Scutellaria Root.

(Table 1)

Name Molecular weight Sample No.
'70% ethanol extract 70-E
baicalein 270.23 C-1
wogonin 284.27 C-2
chrysin 254.24 C-3
5, 7, 2', 5'-tetrahydroxy-8, 6’ -dimethoxyflavone 346 C-4
wogonin-7-O-glucuronic acid methyl ester 462 C-5
baicalin 446.37 C-6
guaiacol 124.13 C-11
paeonol 166 C-12

. Cytotoxicity assay

Raw 264.7 AMX2} J774A.1 AEAQ cytotoxicityE
J774A.1 AEHT EAXo] A2 Aoz yYepd AEEA0 A AyE 1Cs50= AArsle] Table 2

off LER.

TOEEE  Cytotoxicity

% of Cortrol
=
2

%0 of Control

120

100

a0

B0

Corp. 1 Cytotoxicity

%0 of Control

BX% A3 Raw 264.7 AE7}

Corrp. 2 Cytatoxicity
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% of Cortral

% of Cantral

% of Cantral

Carmp. 3 Cytotoxicity

Cormp. 4 Cytotoxicity

Cornp. 5 Cytotoxicity

140 130 : 120 i
: > >
o o :i" i 1o 1o 'I.L 10 10 o o 'I.DM o il
Carmp. B Cytotoxicity Comp. 7 Cytotoxicity Cornp. 8 Cytotoxicity
- I . :
10 o 80 5 100 ) } )
- . 3.
10 10 IWIDM 10 10 10 ::w 10 10 0o 10 ::w 10 10
Carmp. 9 Cytotoxicity Cormp. 10 Cytotoxicity
" 3 °
10 10 IWIDM 10 10 10 ::w 10 10
Fig. 1. Cytotoxicity of samples on Raw 264.7 cells.
Table 2. ICsy value of cytotoxicity on murin macrophage cell lines.
ICso (ng/ml)
No Sample No.
Raw 264.7 J774A1
1 70-E 9.32+0.05 375
2 C-1 2.55+0.08 (9.4 uM) 36.0 (133.2 uM)
3 C-2 18.76+0.03 (66.0 uM) 20.8 (73.2 uM)
4 C-3 40.62+4.65 (159.8 uM) 78.5 (308.8 uM)
5 CH4 22.92+5.18 (66.2 uM) 72.9(210.7 uM)
6 C-5 28.13+4.67 (60.9 pM) 37.6 (81.4 uM)
7 C-6 18.75+3.11 (42.0 uM) 83.3 (186.6 uM)
8 C-11 19.00£2.99 (153.1 pM) 14.7 (1184 pyM)
9 C-12 >100 >100
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.

9= a7 (murine macrophage cell line)

Raw 264.7 AES} J774A.1 AXe] LPSE A Elslo] PGELS AAAHFS =435t A3 J774A.190
A PGE; A7 9 AATH 2 oFsta Raw 264.7 AlE7F o] a8 oz yebd, o] F2] A3
+ Raw 264.7 AXZT AFE-. Raw 264.7 M3 LPS (1 pg/mhDE AHgste] COX A4S S7HA
713 AEE FEHEE APEe] PGEE A A adE St 27 PGE2 AL ICs00lA
cytotoxicitys U=

AsE g AE FolA PGE:S XS AAHoZ A= diE AR C=E baicalein
(C1), wogonin (C2), chrysin (C3)9 3F& &% Aw o= 474, Baicalein® wld#]|<Ql baicalin
< in vitro assaylX+ @37 §lA&.

Table 3. ICso value of prostaglandin Es (PGEs) formation on LPS (1 xg/ml) treated
Raw 264.7 cells.

No. Sample No. ICs (ug/ml) No.  Sample No. ICs0 (ug/ml)

1 70-E 3.64+2.31 6 C-5 9.79+3.06 (21.19 uM)
2 C-1 0.52+0.18 (1.85 pM) t C-6 > 100

3 C-2 2.52+0.90 (8.86 uM) 3 C-11 20.08+8.31 (161.77 uM)
4 C-3 3.64%1.06 (14.32 uM) 9 C-12 15.6+6.59 (94.98 pM)
5 CH4 > 100 10 ASA (7.89+1.15 uM)

2}. DNA chip A438< 9138 «u|d3

DNA chip A¥& A3a7] ste] Raw 264.7 celle]l A8 LPS ¥%= #AME. 10, 100,
1000 ng/ml=Z A 2¢t $ inflammation #A FAxE52 #d& RT-PCRZ #AAs A3 LPS 10
ng/ml ©]73° FXA inflammation ¥¥d FHAAES] wdo] FrtES #AEEF S B A A
= chip A¥8& 9t LPS AHEls®E 100 ng/mlzZ A8 Raw 264.7 AZe] LPS (100
ng/mDE st AP AE C1, C2, C39 70% FEES 2 hr @ 18 hr #gldte] RNAZ
£ st Chip 282 2A83dt7] Aol hE A<l inflammation ZH -F-4=F¢l IL—1, ptges?2, TNF—
e HE W3E AN 7 A3 [L-12 LPS AHElA gdoe] A4 F71E S 70E Al Al 2
hr @ 18 hrold B% thA] #42S yebd. Baicalein (C1)2 LPS A g & <13 [L-19 w3l
18 hroll 742217, Wogonin (C2)2 2hr % 18 hrolA EF LPS A Xt} F3HA w3 AFH o
U} Chrysin (C3)& 2A17to A 28 Z71Eth7 18 hroll Z4AHY LS. ptges2= C, L, 70E,
Cl19 A& Alzgro] Adrs w3l Frksta Uw A 53 ASAE Edo] HAashes vE.
TNF-—e & txae ARkl Ads% askil LPS, 70EE A9 zel7h QAR o] #as

o

CehROL HEE S Azte] AW WAE wdo] F7HE.
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18 hr 2hr

IL-1 1 470p
TNF_G: m 254bp
s_aCtin m 4??bp
C L 70ECIC2C3CIl a5a C L 70E Cl1 C2 C3 Cll ASA
Fig. 2. The confirmation of genes by RT-PCR
u}. DNA chip
FAT fAA) wd WS S5 915l Raw 264.7 AXo] vl 7 ko] AELEA

UER A & H w2F5 AAste] el PGE; A A a3E YERd 1Cso BUb 3u) =2
T2 A%S W (Table 4). Raw 264.7 A ZoA FEo] W §% FHx9 WS 43}
$13ko] 2x 107 cells/dish (100 ¢)9 FEZ ATLES F53k] 2489 & LPS (100 ng/ml) 2
70—E, C—1 (baicalein), C=2 (wogonin), C=3 (chrysin) & A& F 2, 4, 8A17F 2 1847t
RNA Eg. £33 RNA 50 xg2 # 39 Applied Biosystems chemiluminescent RT Labeling
kit (Applied Biosystems, U.S.A.)E AFE3}o] ¢cDNAE dAdshdA] digoxigenin®. 2 labeling 3t
% Applied Biosystems mouse genome survey microarray (Applied Biosystems, U.S.A.) <l
24 Applied Biosystems 1700 Chemiluminescent Analyzer® scand}il Avadis® Tz 73S
o] g3t 4. WstE fHAFe o3k #4 Signal pathway A4 A3 95 dd FAAES] W
7} 74 A YERsE o™ Apoptosis signaling pathway, PDGF signaling pathway 59 +0 &
vebd. 7 5 7P Be WskE ekl §343E5 dAstel RT-PCRE &4l

ook e

Table 4. The concentration of samples on LPS (100 ng/ml) treated Raw 264.7 cells.

Compound T Compound TE
70-E 10 pg/ml C-3 40 pM
C-1 5 1M C-11 15 M
C-2 25 utM ASA 50 uM

B}, DNA chip analysis

ABI mouse chip& #487] $18te] Avadis®, R program & ©]&3t]
normalization % clustering= 238e 7 A3} 2 fold o] zFol7F Ve FARE
7}9] pathwayd} SAAES B53, 21719 fold change 59} cluster imageZ Fig. 3 ~ 69
ERd. w4 A tiAlF o2 33,0009 FRAE SelM 2,000 73,0009 AR filtering ¥

Z+7}; filtering,
o AEstel 7t

o] o
22 =K
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Fig. 3. The images of clustering of 70%

Average FC 4H-C1-Control (2474 probes) pVal 0.05
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Fig. 4. The images of clustering of baicalein (C-1).
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Cluster pWVal 0.05 trmt Correlation

=5

Average FC 18H-C2-Control (2225 probes) pVal 0.05

C1R12.9
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1520347
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Fig 5. The images of clustering of wogonin (C-2).
Cluster Euclidean
Average FC 4H-C3-Control {1934 probes) pVal 0.05
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Fig. 6. The images of clustering of

Con

Control-3

Contral-1

IH-LFS-1

IHLPE-2

chrysin (C-3).

H-C3-3
MH-C3
32

-

(1) Pathway ¥ F3% 24

Pathway 4 23}, 70E, C1, C2, C3° dla|A ¥&4 % inflammation &7 22 W3}
7} v 3A JeEbd. 2 9l apoptosis, angiogenesis, PDGF, T cell 53 ##¥ {§AxE9
W37} el o]ls FPoko R AR EE o] ddE ‘%’}%ﬂr #Ho] Q= o7 AtgEH. 1

G o] Mg pathwayel st F34=
stof ZF FAAES A4 d3E Table 5 7 89 UrE}%.

S panther®] gene analysi
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Table 5. Gene list of 70%

Ethanol extract

Pathway

Biological process

Gene

Inflammation mediated by
chemokine and cytokine

signaling pathway

Carbohydrate transport;

Src, Itgbl

Cell culture

LOC 434782, Arpclb

Cytokine and chemokine

mediated signaling pathway

Socs7, Cxcll0, Ccl2, Ccl3,Ccl4,
Ccl5, Cc;7, Ccl22, Ifngrl

Extracellular matrix

protein—mediated signaling

Tnc

G-protein mediated signaling

Rgsl4, Gnall, Gnai2, GGng2,
Gnai2, Rgs4, Ptafr, Vavl,
Fpr-rs3, Rhob, Cxc4, Cx3crl,
Ccrl2, Arrb2

mRNA transcriptio

Stabl, Stab6, Jun, Nfkbl,
Nfkbib, Nfknia, NfkbZ, Rel

Protein phosphorylation

Camk?2d, Mppl, Mapk3, Ikbke,
Map3k3, Pak3, Pak4, Map3Kk7,
Jak?2

PDGF signaling pathway

G-protein mediated signaling

Vav3, Sos2

Intracellular signaling cascade

Srgap2, Rabllb

Lipid metabolism Pik3cd

Araf, Hrasl, Kras, Nras, Reas,
MAPKKK cascade

Reas?2

mRNA transcription

Statl, Stat2, Stabba, Stabbb,
Fos, Myc, Flil, Loc232974, Elf2

Phosphate metabolism

Gsk3b

Receptor protein tyrosine

kinase signaling pathway

Pik3c3, Mapk7, Rps6ka3, Akt2,
Akt3, MapZk2, Jak3

Interleukin signaling

pathway

Carbohydrate metabolism

Foxml, Foxkl, Foxj2, Foxpl,
Foxn2, Src, Lck

Cytokine and chemokine

mediated signaling pathway

N13ral, Il15ra, Illa, 1110, Il6ra,
li6st, 116

pathway
G-protein mediated signaling Sos?2

Araf, Hrasl, Kras, Nras, Rras,
MAPKKK cascade

Rras?2

mRNA transcription regulation

Statl, Fos, Myc, Stat2, Statba,
Statbb

Other polysaccharide

metabolism

Gsk3b
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Pathway

Biological process

Gene

Interleukin signaling

Lipid metabolism

Pik3cd

Protein phosphorylation

Mapk7, Rps6bka3, Chuk, Akt2,
Akt3, Jak3

pathway Receptor protein tyrosine kinase

signaling pathway Grb2

Spermatogenesis and motility Insl3

Carbohydrate transport Src, Lck

Cell cycle control Ppplr7, Lpxn
G-protein mediated signaling Sos?2

Inhibition of apoptosis Birch

Ligand-mediated signaling Pik3cd, Wnt2

Angiogenesis MAPKKK cascade Araf, Hrasl, Kras, Nras, Rras,

Rras?

mRNA transcription

Statl, Fos

Phosphate metabolism

Pik3c3, Pla2g4a

Protein phosphorylation

Ptpnll, Akt2, Akt3, MapZk4,

Receptor protein tyrosine kinase

signaling pathway

Grb2, Vegfa

T cell activation

Calcium mediated signaling

Calm2, Calm3, LOC381811

Carbohydrate transport;

SRC, Lck

G-protein mediated signaling

Vav3, Racl, Sos2,

Immunity and defense

Wasl

Ligand-mediated signaling

Cd36, Pik3cd

MAPKKK cascade

Pik3cd

MHCII-mediated immunity

Araf, Hrasl, Kras, Nras, Rras,
Rras?2

mRNA transcription regulation

H2-DMbl1, H2-DMb2

Phosphate metabolism

Fos, Nfkbl, Nfkbia, Nfkb2

Receptor protein tyrosine kinase

signaling pathway

Pik3c3, Chuk, Akt2, AKkt3,
Map2k?2,
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Pathway

Biological process

Gene

EGF receptor signaling
pathway

G-protein mediated signaling Racl, Soc2
Ligand-mediated signaling Hbegf
Lipid metabolism Pik3cd

MAPKKK cascade

Araf, Kras, Nras, Rras, Rras2

mRNA transcription

Stabl, Stab2, Stabba, Stab5b

Phosphate metabolism

Pik3c3

Pre-mRNA processing

Ppp2ca

Protein phosphorylation

Mapk7, Akt2, Akt3, Map2k2,
Map2k4

Receptor protein tyrosine kinase

signaling pathway

Grb2

TGF-beta signaling
pathway

Carbohydrate metabolism

Foxml, Foxkl, Foxj2, Foxpl,
Foxn2

General vesicle transport Rab10

Hrasl, Kras, Nras, Rras,
MAPKKK cascade

Rras?2

mRNA transcription regulation

Fos, Atf2, Cited2, Smad7,
Fosll

Protein folding Fkbp2
Protein phosphorylation Tgfbrl, Mapk7
Proteolysis Smurfl

Interferon-gamma

signaling pathway

Cytokine and chemokine mediated

signaling pathway

Socsd, Ifngrl

JAK-STAT cascade

Socs3, Cish

mRNA transcription

Statl

Protein phosphorylation

Ptpnll, Mapk7
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Table 6. Gene list of baicalein (C-1)

Pathway

Biological process

Gene

Interferon-gamma

signaling pathway

Carbohydrate transport

Lck, Src

Cytokine and chemokine mediated

signaling pathway

[113ral, M15ra, 1110, 1118,
Il6ra, Il6st, 116

Lipid metabolism

Pik3cd

MAPKKK cascade

Hrasl, Kras

mRNA transcription

Statl, Fos, Myc, Stat2, Statba,

Statbb

Other polysaccharide metabolism

Gsk3b

Protein phosphorylation

Rps6ka3, Akt3, Jak3

mediated by
chemokine and
cytokine signaling

pathway

G-protein mediated signaling

Spermatogenesis and motility Insl3
VEGF signaling MAPKKK cascade Hrasl, Kras
pathway Protein phosphorylation Prkci, Akt3
Carbohydrate transport Lck,Src
Cell adhesion Itgad, Itgal
Cell structure Arpcla, Arpclb
Cytokine and chemokine mediated Ccl7, Ccl4, Ccl3, Cclb, Ccl2,
signaling pathway 1118, Ifngrl
Inflammation Rgsl4, Gnai2, Rgsl8, Gngb,

Gngl?2, Gnai2, Racl, Ccrl

Immunity and defense

Ptgsl, Ptgs2

MAPKKK cascade

Hrasl, Kras

mRNA transcription

Statl, Bcl3, Nfkbl, Nfkbia,
Nfkb2

Other lipid, fatty acid and steroid

metabolism

Aloxbap, Alox12

Protein phosphorylation

Camk2d, Prkci, Prkx, AKkt3,
Pak4, Jak3
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Pathway Biological process Gene

Carbohydrate transport Src, Lck
Cell structure Lpxn
Cell surface receptor mediated signal
transduction Grbl0
Ligand—-mediated signaling Wnt7b
Lipid metabolism Pik3cd
MAPKKK cascade Hrasl, Kras
mRNA transcription Statl

Angiogenesis mRNA transcription regulation Fos
Other intracellular signaling cascade Ber
Other polysaccharide metabolism Gsk3b
Other receptor mediated signaling pathway |DvI2
Other signal transduction Sphk2
Phosphate metabolism Pik3c3

Protein phosphorylation

Prkei, Akt3, Pak4

Receptor protein tyrosine kinase signaling

pathway

Pdgfa, Vegfa

T cell activation

Calcium mediated signaling

Calm3, Calm2,

LOC381811
Carbohydrate transport Lck, Src
G-protein mediated signaling Racl
Lipid metabolism Pik3cd
MAPKKK cascade Hrasl, Kras

MHCII-mediated immunity

H2-DMbl, H2-DMb2

mRNA transcription regulation

Fos, Nfkbl, Nfkbia,

Nfkb2
Phosphate metabolism Pik3c3
Protein phosphorylation Akt3, Pak4
T-cell mediated immunity LOC386479
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Pathway Biological process Gene
GRB2-ASSOCIATED BINDER, GAB
(PTHR12156) LOC239T0
DNA repair Atm
G-protein mediated signaling Racl
EGF receptor Lipid metabolism Pik3cd

signaling pathway |MAPKKK cascade Hrasl, Kras
mRNA transcription Statl, Stat2, Statba, Statbb
Phosphate metabolism Pik3c3
Protein phosphorylation Prkci, Akt3
Signal transduction Rasa2
Calcium mediated signaling Calm3, Calm?2, LOC381811
Carbohydrate transport Lck, Src

B cell activation G-protein mediated signaling Racl
Lipid metabolism Pik3cd
MAPKKK cascade Hrasl, Kras

mRNA transcription regulation

Fos, Nfkbl, Nfkbia, Nfkb2

General vesicle transport

Rabl13, Rabl0

G-protein mediated signaling Racl
MAPKKK cascade Hrasl, Kras
TGF-beta signaling mRNA transcription regulation Fos
pathway Other receptor mediated signaling
Leftyl
pathway
Protein folding Fkbp2
Protein phosphorylation Bmprla
Proteolysis Smurfl
mRNA transcription Statl, Myc
Oxidative stress
response Neuronal activities Fus

Protein phosphorylation

Duspl6, Dusp5, Duspl
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Category of Gene : Baicalein

PANTHER Molecular Function
Total # Genes: 85 Total # function hits: 103

Fraction

1 2 3 4 5 6 7 & 8 10 11
Uploaded value

® Inflammation mediated by chemokine and cytokine signaling pathway ® Interleukin signaling pathway
T cell activation PDGF signaling pathway B cell activation ¥ TGF-beta signaling pathway
WVECF signaling pathway Oxidative stress response 1 Overall

S=lecl cakeium Dinding pealein
Sel=cl izgulalary malecule
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Table 7. Gene list of wogonin (C-2)

Pathway

Oxidative stress

response

Biological process Gene
mRNA transcription Statl, Myc
Neuronal activities Fus

Protein phosphorylation

Duspl0, Dusp8, Duspl6, Duspb,
Duspl, Dusp4, Mapkapkb, Map2k4

Interferon-gamma

signaling pathway

Cytokine and chemokine

mediated signaling pathway

Socs4, Ifngrl

Protein modification

Pias2, Mizl

VEGF signaling

Biological process unclassified

3110043J09Rik, Arhgap8

Lipid metabolism

Pik3cb, Pik3cd

mediated by
chemokine and
cytokine signaling

pathway

mediated signaling pathway

pathway MAPKKK cascade Rras, Rras?2
Protein phosphorylation Mapkapkb, Akt2
Carbohydrate transport Lck, Src
Cell adhesion Itgad, Itgal
) Cytokine and chemokine Ccl7, Ccl4, Ccl3, Cclb, Ccl22, Ccl?,
Inflammation

Ifngrl

G-protein mediated signaling

Gnall, Gnalb, Gnai2, Gngb, Gngl2,
Fpr-rs3, Racl, Rac3, Cdc42, Cxcr4,
Cx3crl, Cerl2, Cerl

Immunity and defense

Ptgsl, Ptgs?2

Lipid metabolism

Pik3ch, Pik3cd

MAPKKK cascade

Rras, Rras?

Statl, Nfkbl, Nfkbia,
Nfkb2, Nfatc3mRNA

transcription

Protein phosphorylation

Camk2d, Prkx, D830007F02Rik,
Akt2

Interleukin signaling

pathway

Carbohydrate metabolism

Foxkl, Foxpl, Foxn2

Carbohydrate transport

Src, Lck

Cytokine and chemokine

mediated signaling pathway

Il1a, 110, I6ra, 116
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Pathway

Biological process

Gene

Angiogenesis

Biological process unclassified

3110043J09Rik, Arhgapd

Carbohydrate transport

Lck, Src

Lipid metabolism

Pik3cb, Pik3cd

MAPKKK cascade

Rras, Rras?2

mRNA transcription

Statl, Fos

Other polysaccharide metabolism

Gsk3b, Sphk2

T cell activation

Receptor protein tyrosine kinase
signaling pathwayPtpnll,
Mapkapkb, Akt2, Map2k4,
PtprjProtein phosphorylation

Grb2, Frs2, Angpt2, Vegfa

Carbohydrate transportCalm?,
LOC381811Calcium mediated

signaling

Lck, Src

Racl, Rac3,
Cdc42G-protein

mediated signaling

Lipid metabolism

Pik3ch, Pik3cd

MAPKKK cascade

Rras, Rras?2

MHCII-mediated immunity

H2-DMb2, Cd74, H2-DMb], Ii

mRNA transcription regulation

Fos, Nfkbl, Nfkbia, Nfkb2,
Nfatc3

signaling Calcium mediated EGF

receptor signaling pathway

Calm2, LOC381811

G-protein mediated signalingl.ck,
SrcCarbohydrate transport

Racl, Rac3, Cdc42

MAPKKK cascadePik3cb,
Pik3cdLipid metabolism

Rras, Rras?2

TGF-beta signaling
pathwayFos, Nfkbl,
Nfkbia, Nfkb2,
Nfatc3mRNA
transcription

regulation

Carbohydrate metabolism

Foxkl, Foxpl, Foxn2

G-protein mediated signaling

Racl, Rac3, Cdc42

MAPKKK cascade

Rras, Rras?2
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Pathway

Biological process

Gene

Interleukin signaling

pathway

Lipid metabolism

Pik3ch, Pik3cd

MAPKKK cascade

Rras, Rras?

mRNA transcription

Statl, Fos, Myc

Protein phosphorylation

Rps6kal, Rpsbka3, Mapkapkd, Akt2

PDGF signaling
pathway

Biological process unclassified

3110043]J09Rik, Arhgap8

Intracellular signaling cascade

Srgap?, Rabllb

Lipid metabolism

Pik3ch, Pik3cd

MAPKKK cascade

Rras, Rras?2

Category of Gene : Wogonin

PAMTHER Molecular Function
Total # Genes: 87 Total # function hits: 100

R

2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12

Uploaded value

Interleukin signaling pathway

® Inflammation mediated by chemokine and cytokine signaling pathway ® Angiogenesis

T cell activation FDCF signaling pathway v FCF signaling pathway

B cell activation ECF receptor signaling pathway 1 TGF-beta signaling pathway
4 Interferon-gamma signaling pathway = Overall
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Table 8. Gene list of

chrysin (C-3)

Pathway Biological process Gene
MAPKKK cascade Rafl
mRNA transcription regulation Jagl
Other signal transduction Dok3
Phosphate metabolism Pik3c3
Angiogenesis Phospholipid metabolism Pik4cb

Protein phosphorylation

Ptpn6, Mapk3, Mapk6, Aktl

Receptor protein tyrosine kinase

signaling pathway

Frs3

T cell activation

MHCII-mediated immunity

Cdr4, Ti

mRNA transcription regulation

Nfkbl, Nfkbib, Nfkbia, Nfkb2

Phosphate metabolism

Pik3c3

Protein phosphorylation

Csk, Mapk3, Aktl

B cell activation

Calcium mediated signaling

Calm3, LOC384500

mRNA transcription regulation

Nfkbl, Nfkbib, Nfkbia, Nfkb2

Protein phosphorylation

Ptpn6, Mapk3, Map3k3

EGF receptor
signaling pathway

Biological process unclassified

Ccm?2, Stat3

Ligand-mediated signaling

Areg

Protein phosphorylation

Mapk3, Aktl, Map3k3, Map3k4

Receptor protein tyrosine kinase

signaling pathway

Chbl, LOC384390, Spry?2

Signal transduction Rasa3
Phospholipid metabolism;Cytokine
Inflammation and chemokine mediated signaling |Inppbd

mediated by
chemokine and
cytokine signaling

pathway

pathway

Protein phosphorylation

Camk?2d, Gprk6, Prkaca, Mapk3,
Aktl, Map3k3, Map3k4, Map3k7,
Jak2, Pdpkl

Oxidative stress

response

mRNA transcription regulation

Myc

Protein phosphorylation

Duspl6, Dusp5, Duspl, Dusp4,
Map3k3, Map3k4
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Pathway Biological process Gene
mRNA transcription regulation Srf, Myc, Bmyc, Stat6, Sfpil
Interleukin signaling Mapk3, Mapk6, Rps6kal, Aktl,
pathway Protein phosphorylation Map3k3, Map3k4, Map3Kk7,
Pdpk1l
Cytokine and chemokine mediated
. . Socs4d
signaling pathway
Interferon-gamma |JAK-STAT cascade;Inhibition of Soes3
signaling pathway apoptosis
Protein modification Pias4
Protein phosphorylation Ptpn6, Mapk3, Jak?2
Intracellular signaling cascade Pik3r2
. . Lipid metabolism Pik3cd
VEGF signaling
MAPKKK cascade Rafl
pathway : B
Phosphate metabolism Pik3c3
Protein phosphorylation Mapk3, Mapk6, Aktl
Phosphate metabolism Pik3c3
Mapk3, Mapk6, Rps6ka4,
PDGF Protein phosphorylation Rps6kal, Aktl, Map3Kk3,
Map3k4, Jak2, Pdpkl
Signal transduction Rasa3
Category of Gene : Chrysin
PANTHER Molecular Function
Total # Cenes: 85 Total # function hits: 108
1.0 [ ] B e Bl at 4 "
0.9 v >, 7 1. .- !‘
0.8 v .".I :';
0.7 . ¥ ,:' :
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04 L7 | <
Al
0:3 w : r_"
0.2 y f f
4‘ f
0.1 Y .
0.0 = -

-5 -4 -3 -2 -1 0 1 Z 3 4 5 [ 7 fi | 10
Uploaded wvalue

® Inflammation mediated by chemokine and cytokine signaling pathway ® Interleukin signaling pathway
PDCF signaling pathway Angiogenesis T cell activation ¥ ECF receptor signaling pathway
TCF-beta signaling pathway FCF signaling pathway 1 B cell activation < Oxidative stress response
m VECF signaling pathway ® Interferon-gamma signaling pathway Overall
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Interleukin signaling pathway
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TGF beta signaling pathway

TGFreceptor Il

TGF@receptor|

Gene Transcription
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of. HF AAE +AA

B 70% FEEY CL, C2, C39 w3l & ArE= A A3 4v) o]F9
W Apol7h yEhd FAAES FHCE 14709 FAAE A4 (Table 9). ol =59 FHT
ayel e FAAERE BE 5 AesolA W3E dEhd,

of
12
o
(R
(E
Loy
i,

Table 9. HF AA gene list (FEZ I FA4x AH)

Gene symbol Molecular funtion
o TGF-beta receptor;Serine/threonine protein
activin A receptor, type 1; Acvrl | | ) )
kinase receptor;Protein kinase
o TGF-beta receptor;Serine/threonine protein
activin receptor IIA; Acvrla| o
kinase receptor;Protein kinase
interferon gamma receptor 2; Ifngr? |Interferon receptor;Defense/immunity protein

interleukin 11 receptor, alpha chain .
Il11ral |Interleukin receptor

ilr,lterleukin 11 receptor, alpha chain )

9 Il11ra2 |Interleukin receptor
interleukin 4; 14 |Interleukin
interleukin 4 receptor, alpha;ll4ra Il4ra |Interleukin receptor
interleukin 6 signal transducer;I16st 1I6st |Interleukin receptor
leukotriene C4 synthase;Ltc4s Ltcds |Other transferase

transforming growth factor, beta 1; Tgfbl |Growth factor

transforming growth factor, beta Tafbr2 Other cytokine receptor;Serine/threonine
receptor II; protein kinase receptor;Protein kinase
suppressor of cytokine signaling 4; Socs4 |Cytokine

integrin alpha 6; Itga6 |Other cell adhesion molecule
leukotriene C4 synthase; Ltcds |Other transferase
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ol FAAE Ao Z}Zbol fHAtY a4 RT—-PCR product’} Chip® probed ¥338l%
% primerg TARRISHY] 7} fFxe] wd WstE RT-PCRE #13%t (Fig. 7). PCR A3 7}
A bandE housekeeping gene?l B —actin® @@ Zow WA o] Tz e, Activin
A—R2 LPS AHg 2A17F W 8AZtel] thz 3} vlwste] wao] 343 7H4E 30O baicalein &
wogonin® g2 Wdo] F71E (Fig. 8). Activin—R II A¥ LPS g 2, 4, 8A7te] iz
Hlwste]l W37t gl oFEo AHgl2 #d Wiyt 99l oy wogonin¥ chrysin® 18417 2]
Al wHEo] HAH %S (Fig. 8). IFN—y &= LPS 18A17F A thxF3} vl wsle] o] 7HAix
RO wogonin®] HYRZ tiFxwy e FEOE WEo] FrhEo] LPS HYR Qe 4o 3%

2 UEbd (Fig. 9). IL4-R2 2417kl A 847 744] LPSO| g & walo] FrhE ot 247t
o] wogonin®} chrysin® @2 tx22 S50 2 Wdo] 7FAHY T 44 7tols BE okE A g
oA LPS ARt dEo] AAE o 8AIT o= wogonin® chrysin®] Az wdo] 7
25995 (Fig. 9). IL6—-STx LPS AHgl 417k tjzrrch wdo] S7iE 3 oFfs Az g
o] Zaw. 8AZH 18A17FelE= LPS9 Aulz waloe] ZAawglony 70E¥ wogonin
chrysin® A2 oAl wdo] S7hE (Fig. 10). IL11-R& 2AI7ke] LPS AHgl®2 o] 7Hay
Qo okEel Az uxrd FEow wElo] F7hE S (Fig. 10). TGF— A% 18A7F LPS A
A o] FHAEGOY wogonin? chrysin® Az iz fFAFSHA Edo] S7tE  (Fig.
11).

o|4e] Awg IL-1, Ptges2, TNF-a =

H]£3lo] Activin A—R I, Activin—R II A, IFN-y,
IL4-R, IL6-ST, IL11-R, SCS4, TGF-§ 5%

s FAAR A

C L 70E C1 C2C3 C L 70E C1 C2 C3 C L 70E C1 C2 C3 C L 70E C1 C2C3

Activin 4-R (229p) [ Y | [ryeyep—y—— S | yeepe————

TLa-rasky) | BRSBTS L_
Thé-ct (339hp) | Dbl | Tl TEBRMRSRRCN ek TR
Ia-peeby) | F RS | S L_m
scs4 (zesep) T | I §| g | Ty 14
RS e —— === e ____ _ S ————— _J & ——
Activin-RILA 294bp) e I | T X 1 T

I - — — — _ _ R ——— — — - — — — — _J e
2h 4h 8h 18h

Fig 7. The confirmation of genes (The RT-PCR products of selected genes).
70E; 70% EtOH ext. of Scutellaria Root, C1; Baicalein, C2; Wogonin, C3; Chrysin.
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Fig. 8. The expression ratios of Activin A—R I and —R II A (% of A —action).
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Fig. 9. The expression ratios of [IFN—y R2 and IL4—R (% of B —action).
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[ L TE c1 [ C3 [ L TIE 1 o

ILé-=t () ILLL-R (<)

200
160
100

1]

ILest i 1Ltk iy

£ L 1E £l a =]

TLé-st @k TLI1-R (24n)
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Fig. 10. The expression ratios of IL6—ST and IL11-R (% of B —action).
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Fig. 11. The expression ratios of SSC—4
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ZF 2% A 9 ¢g {4 DB #E AlF
A7 AN 213 A5 A3 AAHE {8 A+ (Baicalein, Wogonin, Chrysin),
wE9 oFg 2% A ARE kA HErst DB 75 AR Alwdh
w5 A W&
1 [AFE3E cell line FH
ou] 23 data
2 | — Cytotoxicity
— In vitro 84 32 A3}
Chip 243 $st RNA #2 =4
— Cell line
3 |- AHY &
— g Azt
— Replication No.
4 |Chip2 £% (mouse whole gene chip; ABD
5 |Labeling ¥4 : RT labeling ¥
Chip scanning data
6 — QC report
— Image file
— 324 g j3;of AFE-3F Raw data (scan data)
A 22O
— Avadis
7
- R
— J—express
BN zA
8 | — Filtering : S/N=3, Flag=500
— 7]€}
9 |EA & W3] W37l 593 gene list
10 | A% genes©] ¥3r¥ signal pathway dXH &
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7} @At

3.2, @ (FAARS &85 94 2 AP 29 55 +3A 2F)
FE2E 4 9 FFEY AE B
WA 70% ethanol FEET BARLE 6/4F ALARAA ATLS
Table 10. Extract and components of Salviae Miltiorrhizae Radix
Name Molecular weight Sample No.
70% ethanol extract 70-E
tanshinone I 276 Cc-7
tanshinone I A 294 C-8
cryptotanshinone 296 C-9
15,16-dihydrotanshinone I 278 C-10
rosmarinic acid 376 C-14
salvianolic acid B 750 C-15

% of Control

. Cytotoxicity assay
Ly

==L 1
=

TE=

GAAREEC] J774A.1 AE 2D Raw 264.7 AEo] o3t A EE5A

tanshinone I % 15,16—dihydrothanshinone 18] 172 xg/ml8 AFEoAAE AXE

Ao Z YEelgtoH 70E

)

FAol vEhr] Al#EE (Fig. 12, Table 10).

% of Control

JTT4A 1-cytotoxicity

40

% of Control

<
% of Control

1
Cone. (pg/ml)

*  cryptotanshinona
v 15 1E-ditydrotanshinone |
e ]

10

100 01 1

9 rosmarinic acid®} salvianolic acid BE 20 xg/mle 1

JTT4A 1-cytotoxicity

#  cryptotanshinons

% of Control

Cone. (pg/ml)

Fig. 12. Cytotoxicity of samples on Raw 264.7 cells.
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Table 10. The cytotoxicity of Salviae Miltiorrhizae Radix on Raw 264.7 and J774A.1

ICso (ng/ml)

sample
Raw 264.7 J774A1

70-E T4t 43.16 pg/ml

tanshinone I 9.83 pg/ml (35.6 pM) 3.55 pg/ml (12.9 uM)
tanshinone II A 80.26 pg/ml (273.0 uM)  >100 pg/ml (>340.0 pM)
cryptotanshinone 6.85 pg/ml (23.1 uM) 748 pg/ml (25.3 uM)

15’167dihyd§°ta“5hinone 0.63 ng/ml (2.27 uM) 0.41 ng/ml (1.48 uM)

rosmarinic acid 21.11 pg/ml (56.1 pM)
salvianolic acid B 67.19 pg/ml (89.6 pM)

t}. &At3} &9 (murine macrophage cell line)
(1) LPS % 2 AAIF 44

Azd ANRES AgAI LPS Ags®Rs AAQs7] Aste] LPSE s=9, AbEE A
3 & NO assay, GSH assayZ AAIs Ay HAFS Ao 24A1 7082 AE5e= 2x10°
cell/well (24 well plate), LPS g%+ 1000 ng/ml, NO AAS 93k A7+
24 hr, GSH #AA& 9t AGAIE 4 hr oletz &3 (Fig. 13).

NO assay 1200

mo m 10 11100 111000

35 |
WLPSO WLPS10 11LPS100 11 LPS1000 1000

800 -

600

M
n
S
GSH conc. (uM/protein

400 -

200

05 1 2 4 8 16 24 48 05 1 2 4 8 16 24 48
Incubation time (hr) Time (hr)

Fig. 13. NO and GSH concentration on the dose- and time-dependent for LPS.

(2) SOD activity A

Raw 264.7 Al LPS (1 pg/mDE 0.5, 1, 2, 4, 8, 16, 24 Az 2 48A17HS A 2|s}od
SODe gAe #HAe A Algto] F7kghel] wel LPS A 4A1Ztell= iz ¥ vluste] SOD
2749 ztol 7k vrepubA] gk ot 2441%F A A thxt ¥ vlaLste] 3w o]k SOD &/do] F7hst
. Salvianolic acid BE A9l ©4ke] 70E 9 EE AR $% X o= SOD e84 <
7FAF.  15,16—dihydrotanshinone [ 10 pgg/mlolA SOD @Ado] ZA3F+=d o]l=
15,16—dihydrotanshinone  19] A EZA] o o8k ZAow  AE®.  Tanshinone I,
cryptotanshinone, 15,16—dihydrotanshinone I, rosmarinic acid® LPS ARttt ¢ =4
SOD #4d+& F7H A (Fig. 14).
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SO0 (4 hr) SO0 (24 hr)

8 £
— 18 -
=4 B T
Gz ==
o T m
£10 g
S, ke r
o
g 2
@ 4 R
2
o ° '\ al S é\
c.-»'.\;\u'\ =] « «.9 .\ 0\,9'}\,\\‘1_,‘\,@\’\,@ ot Bt o
Pl d{@'\ _\“ 0,. d‘ s ‘(Qd\ l"f,\a " e ot Fa'w T gt u-&{o’““\ Q{,\n \u«, &
inone | c Fosmaric acd 0% FIOH G S@E inone | < fosmaricacid 0% EIOH S48 SEE
Tanstioone | A 15, 16-diydrtanshinon: | Salvianolic acid B A 1516 l acid B

Fig. 14. SOD activity of Salviae Miltiorrhizae Radix

(3) NO assay

LPS A2 4A1F 3l 2441 3ke] dixt3} Blastel NO9 s&=7F 254 S7He. of= Agr &
A} 70E, cryptotanshinone, 15,16—dihydrotanshinone I, rosmarinic acid, salvianolic acid B
4 hr 2 24 hrolA sEoEF o7 NO AAHS TFaA7 (Fig. 15).

NO (4 hr)
2.51 NG (24 hr)
2.0
4
=
=151
= T3
2
9 ad 2
1o
= 2:
N | I “ I I
0.0° o
LT R TP, E e S . o 0 . B ] € L C7T-1C7-10 €81 ©8-10 €91 C9- 1uuo1uo (.NI(.M u::u.w— TOE- ru:—.—
Rl SRl R gt N 8 = Ea
&Oég‘boo‘éda GGQG\QQ\Q;S .\hd\ \b ‘{5 é"&é‘/ o
4 + + ' + ' g ' ' ' ' ' .
c ! G i Rosrnic acid ?D‘K EtOH £t S@R ! < Hosmaric acid T FIOH B SEE
T i WA 1516 W | = acid B T: WA 1516 | acid B

Fig. 15. NO activity of Salviae Miltiorrhizae Radix

(4) Glutathione (GSH) assay

Reduced form9| glutathione® g A3} LPS A7 4A|7boll= iz} vlwste] GSH 9
WE7E Gl 24417 LPS A2l Al dizwte] 1/3°0.2 7h48kel Oy rosmarinic acid A2]A] GSH
o] ¢kol = FASHA 578 (Fig. 16).
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GSH (24 hr)
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R c? c..”{)\e o"@ N 00 S U\c,» & {q © A

| | |
v ' ' . i ' J . - ' v v ' v v ~
Tanshinnns { Cryplotanshinone Rosmaric acid TO% EXOH £428 @i ' Hosmaric acid T0% EtOH S @S
Tanshinone Il & 15, 16-diy inone | Savianolic acid B Tanshinone 1A 15, 16-dhydrotanshinone | Salianctic acid B

Fig. 16. GSH activity of Salviae Miltiorrhizae Radix

ool AuE FFste] WA ksl gdte] o &% AESE tanshinone I (C7),
cryprotanshinone (C9), rosmarinic acid (C14), salvianolic acid B (C15)& A4t AA| g

o] DNA chip A3l o]& A&S 188
2}. DNA chip 97 3 < A%

DNA chip 43S Ad3t7] $3t9] Raw 264.7 celld] A2lg LPS %+ 1 mg/mlzZ 1AA|

L SAre) kst dE fAAES] 2d WstE st A} Raw 264.7 Al @4k 70% EtOH
FZ25 1, 10, 100, 1000 gg/mle] ¥%= 1, 2, 4, 8, 16, 24 A7F A7 & RNAZ ¥ s}o]
RT—-PCRZE &1t A3} wA|gte] @4k w5 EF 0% GR¥ SOD (Mn) gene?l wrdo] 57t
Hom g Agte] F74gke] whel GPx, SOD (Cu/Zn), iNOS® W&o] ZAEE= Aoz e
3 (Fig. 17).

oy

iNOS

GR

Gpx

| \

T T i BT 6T iy g

Group : Cont, LPS, 70E-1000, 70E-100, 70E-10, 70E-1

Fig. 17. Effects of 70% EtOH ext. of Salviae Miltiorrhizae Radix on SOD, iNOS, GR, and Gpx
by LPS induced in RAW 264.7 cells.
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Fig. 18. Effects of Salviae Miltiorrhizae Radix and its ingredients on SOD, iNOS, Gpx, GCS,
and catalase by LPS induced in RAW 264.7 cells.
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Chip A& AAqet7] 9kl k=42l § Ze& RNAE ©]&3te] SOD, iNOS, Gpx, GCS,
catalase?] ¥ WS RT-PCRE &I A 70% EtOH FE=&2 2A1ZF AgelA Cu/Zn
SODE] o] F7hato] Herlgte] F7hgkel wep dixa¥ 2 oz o] AAaEgoy
C9 (cryptotanshinone) A A|ZFe] S7ke] wpe} @&o] F71E. C7 (tanshinone )3 C9& A
g3 o Mn SODE| #do] F7He. LPS Wi A Alolm AlZke] F7hel whe} INOSE] o]
S7betl o C73 C98 A= Algte] F7hskell iNOSe] wde] a7 S7Hg. C15 (salvianolic
acid B) A Al GPx9 ®do] F71ESa C73 C9 AHAl GCSE wao] F7lE . Catalase
o] A9 T0E Az Al 2A1zte] o] FrhEglom C73 C9 AHeAde ddo] S7td Aow
el @ikt O ARES Faks 235 A levell A E E13E (Fig. 18).

v}, DNA chip
Raw 264.7 AZo]A k&) WE F% 4429 WS =487 9ate] 2x10° cells/well
(6—well plate)? FEZ AEE EBFslo] 24wek = LPS (1 pg/ml) S+ 70E—%HAF (70E),
tanshinone I (C7), cryptotanshinone (C9), rosmarinic acid (C14), salvianolic acid B
(C15)E AHal ¥ 2, 4, 8A17F 9 24A|7ko] RNA #32]. g8t f-Hdx1e] e Wals 543517
sto] Raw 264.7 Ao wiall 2} oF=o AExSAS dUehdA &2 H1 525 AAste] A

(Table 11).

Table 11. The concentration of the extract and components.

Compound Concentration Compound Concentration
70-E 30 ng/ml C-14 20 uM
C-7 10 uM C-15 20 uM
C-9 10 uM

23 total RNAS 10xg F3Fo] Applied Biosystems chemiluminescent RT—IVT Labeling
kit (Applied Biosystems, U.S.A.)E AFE3Fo] cRNA ¢4 Al digoxigenin® Z labeling 3t %
Applied Biosystems mouse genome survey microarray (Applied Biosystems, U.S.A.) | &
€. Applied Biosystems 1700 Chemiluminescent Analyzer® scand}il Avadis®, R, GenPlex
TR F5 ol &ste] A WEtE fAAel] 9§ ## Signal pathway A Ay} Akt -4
= 44 fAxE2 HEUE b 3 A YERY S Apoptosis signaling pathway, PDGF signaling
o 2 vepd. E3] k3lel #H 3 oxidative stresset BHE geneE9] W3}
#H genesl w4 ¥, kel tiaEAQl A @Rl cardiovascular AT

(1) Filtering & Clustering

ABI mouse chip& #4387 $l8to] Avadis®, R, GenPlex® programe o]-gato] zbzt
filtering, normalization ¥ clustering= F 33 Hierarchical ¥} K—means cluster® AF£3}9
S A3 A SAtel web 7%, 22 cluster image9t 9U|Qle wE WEE YERA
cluster® genes® od =75 2= =Z yely (Fig. 19 ~ 23). 2 AT A3 AA chips
o tJ3t dataZ hierachical clusterings E3to] & A FE0] clustering H+= AL A3+

S
.
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Fig. 20. The image of cluster for tanshinone I (C7)
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Fig. 21. The image of cluster for cryptotanshinone (C9)
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Fig. 22. The image of cluster for rosmarinic acid (C14)
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Cluster § Cluster8 Cluster 12
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Fig. 23. The image of cluster for salvianolic acid B (C15)

(2) ¥4 #H3 8 4

P #AA #E pathway

Filtering¥} clustering?® A3 TAA 2 =Z P<0.05, folg change 2 ©]4 x}o]7F YElhtE /-4
=5 Z17Z}9 pathway® #3573 Inflammation #d {129 W7 7F4 301 oxidative
stress, TGF— 8, PDGF, interleukin ¥ &-4F3}9} #do] ¢l+= Huntiongton disease, Parkinson
disease ¥ FAA 59 W7t & Ao® YERE (Table 12 7 16).
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Table 12. The pathway of 70% ethanol extract of Salviae Miltiorrhizae Radix

Pathway number | overUnder

Inflammation mediated by chemokine and cytokine signaling pathway 62 +
Wnt signaling pathway 57 +
Angiogenesis 43 +
PDGF signaling pathway 40 -
Interleukin signaling pathway 40 +
Integrin signalling pathway 37 -
Huntington disease 37 +
pb3 pathway 34 +
TGF-beta signaling pathway 33 +
EGF receptor signaling pathway 32 -
Apoptosis signaling pathway 31 -
T cell activation 30 +
Parkinson disease 28 +
FGF signaling pathway 28 -
Ras Pathway 24 +
B cell activation 23 +
PI3 kinase pathway 22 +
pb3 pathway feedback loops 2 18 +
Oxidative stress response 16 +
Endothelin signaling pathway 15 -
Alzheimer disease—presenilin pathway 14 +
VEGF signaling pathway 14 +
Insulin/IGF pathway-protein kinase B signaling cascade 13 +
Alzheimer disease—amyloid secretase pathway 12 -
FAS signaling pathway 12 -
De novo purine biosynthesis 11 -
Interferon-gamma signaling pathway 9 +
Ir;sulin/IGF pathway-mitogen activated protein kinase kinase/MAP 7 B
kinase cascade

Metabotropic glutamate receptor group I pathway 6 -
JAK/STAT signaling pathway 6 +
5-Hydroxytryptamine degredation 6 +
Glutamine glutamate conversion 2 -
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Table 13. The pathway of tanshinone I (C7)

Pathway number | overUnder
Wnt signaling pathway 39 +
Inflammation mediated by chemokine and cytokine signaling % .
pathway

Angiogenesis 35 +
Interleukin signaling pathway 34 -
Apoptosis signaling pathway 30 +
PDGF signaling pathway 30 -
Integrin signalling pathway 29 +
EGF receptor signaling pathway 28 -
FGF signaling pathway 27 +
Huntington disease 25 -
T cell activation 24 -
TGF-beta signaling pathway 20 -
pb3 pathway 18 -
Parkinson disease 18 +
Ras Pathway 18 +
B cell activation 18 -
Toll receptor signaling pathway 17 -
Oxidative stress response 17 +
pd3 pathway feedback loops 2 16 -
Cytoskeletal regulation by Rho GTPase 16 +
Alzheimer disease—presenilin pathway 15 +
VEGF signaling pathway 14 +
Axon guidance mediated by semaphorins 12 +
PI3 kinase pathway 12 -
Cadherin signaling pathway 11 +
Notch signaling pathway 10 -
Alzheimer disease—amyloid secretase pathway 9 +
Interferon-gamma signaling pathway 9 +
Insulin/IGF pathway-protein kinase B signaling cascade 9 -
Endothelin signaling pathway 9 -
Ir}sulin/IGF pathway-mitogen activated protein kinase kinase/MAP 3 N
kinase cascade

JAK/STAT signaling pathway 6 -
De novo purine biosynthesis 5 +
Blood coagulation 5 +
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Table 14. The pathway of cryptotanshinone (C9)

Pathway number overfnde

Wnt signaling pathway 58 -
Inflammation mediated by chemokine and cytokine signaling 54 -
pathway

Angiogenesis 52 -
PDGF signaling pathway 46 +
Integrin signalling pathway 41 +
EGF receptor signaling pathway 41 -
Apoptosis signaling pathway 39 +
Interleukin signaling pathway 37 -
FGF signaling pathway 35 +
TGF-beta signaling pathway 30 -
Parkinson disease 30 -
B cell activation 30 -
T cell activation 28 -
Huntington disease 28 -
p53 pathway 25 _
VEGF signaling pathway 20 +
pd3 pathway feedback loops 2 19 +
Alzheimer disease—presenilin pathway 18 -
Alzheimer disease—amyloid secretase pathway 18 +
Oxidative stress response 15 +
Interferon-gamma signaling pathway 14 +
Insulin/IGF pathway-mitogen activated protein kinase kinase/MAP 14 -
kinase cascade

Insulin/IGF pathway-protein kinase B signaling cascade 12 -
FAS signaling pathway 11 +
Nicotinic acetylcholine receptor signaling pathway 10 -
JAK/STAT signaling pathway 9 -
Blood coagulation 9 -
Tonotropic glutamate receptor pathway 8 +
General transcription by RNA polymerase 1 8 -
De novo purine biosynthesis 7 -
Metabotropic glutamate receptor group III pathway 7 -
Cortocotropin releasing factor receptor signaling pathway 7 +
Axon guidance mediated by netrin 6 -
Metabotropic glutamate receptor group I pathway 6 -
Metabotropic glutamate receptor group II pathway 6 -
Glutamine glutamate conversion 2 -
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Table 15. The pathway of rosmarinic acid (C14)

Pathway number overllrJnde

Inflammation mediated by chemokine and cytokine signaling 97 )
pathway

Integrin signalling pathway 63 -
Wnt signaling pathway 61 +
PDGF signaling pathway 52 -
Huntington disease 48 -
Apoptosis signaling pathway 46 +
Angiogenesis 46 +
pb3 pathway 44 +
EGF receptor signaling pathway 44 +
FGF signaling pathway 39 +
T cell activation 38 +
Parkinson disease 37 +
B cell activation 32 +
TGF-beta signaling pathway 31 +
Interleukin signaling pathway 30 +
Alzheimer disease-presenilin pathway 28 +
Oxidative stress response 22 +
VEGF signaling pathway 19 +
Alzheimer disease—-amyloid secretase pathway 18 +
Insulin/IGF pathway-protein kinase B signaling cascade 18 +
Interferon-gamma signaling pathway 15 +
De novo purine biosynthesis 11 -
Metabotropic glutamate receptor group I pathway 11 -
Metabotropic glutamate receptor group III pathway 11 +
Muscarinic acetylcholine receptor 1 and 3 signaling pathway 10 +
Cortocotropin releasing factor receptor signaling pathway 10 -
Beta3 adrenergic receptor signaling pathway 10 +
Blood coagulation 10 +
JAK/STAT signaling pathway 9 -
Insulin/IGF pathway-mitogen activated protein kinase kinase/MAP 3 -
kinase cascade

Metabotropic glutamate receptor group II pathway 7 +
Tonotropic glutamate receptor pathway 7 +

- 201 -




Table 16. The pathway of salvianolic acid B (C15)

Pathway number overEJnde

Inflammation mediated by chemokine and cytokine signaling pathway 47 +
Wnt signaling pathway 39 -
PDGF signaling pathway 36 +
Angiogenesis 34 -
Interleukin signaling pathway 30 -
Apoptosis signaling pathway 29 +
Integrin signalling pathway 29 -
EGF receptor signaling pathway 26 +
T cell activation 23 -
TGF-beta signaling pathway 23 +
Huntington disease 22 -
FGF signaling pathway 22 +
B cell activation 22 +
pd3 pathway 19 +
PI3 kinase pathway 15 +
Alzheimer disease—presenilin pathway 14 -
VEGF signaling pathway 14 +
Ras Pathway 14 -
Parkinson disease 13 -
Alzheimer disease—amyloid secretase pathway 12 +
Insulin/IGF pathway-mitogen activated protein kinase kinase/MAP 10 .
kinase cascade

Interferon-gamma signaling pathway 9 +
Insulin/IGF pathway-protein kinase B signaling cascade 9 -
pb3 pathway feedback loops 2 9 -
De novo purine biosynthesis 8 +
Oxidative stress response 8 -
Metabotropic glutamate receptor group I pathway 8 -
JAK/STAT signaling pathway 8 +
Metabotropic glutamate receptor group III pathway 7 +
Hedgehog signaling pathway 6 +
Blood coagulation 5 -
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() Gene list

A% pathway FolA @Abstel 7 o]l Q= pathwayd #dA=S 24 4
inflammation, TGF—p8 &3 #Ast Fdxe] WHsl7t 34 depd. 53],

oxidative stress FdA&E2] W3l ©Wito] cardiovascular A StoA A3l g5 07 AlEHT=

TdS FTHHF= AY (Table 17 ~ 21).

TE‘

oxidative stress,

Table 17. The gene list of 70% ethanol extract

Pathway Molecular function Gene symbol
Non-receptor serine/threonine protein kinase Mapkapkb
Protein kinase;Transferase Map2k4
Other transcription factor;Nucleic acid binding Jun, Mef2c, Mef2a
Phospholipase Pla2g4b
Oxidative Non-receptor serine/threonine protein kinase Mknkl1, EefZ2k
Stress ) o ) Duspl0, Dusp8
Kinase inhibitor;Protein phosphatase
Duspl6,Dusp4
Protein phosphatase Duspl?2
Kinase inhibitor;Protein phosphatase Duspl8
Basic helix-loop-helix transcription factor;Nucleic M
ax
acid binding
Non-receptor serine/threonine protein kinase Mapk3,Mapk1
Jun, Nras, Rras, Rac3,
Lo . A Cdc42, Rhoq, Junb,
Other transcription factor;Nucleic acid binding .
Foxp4, Foxpl, Foxj3,
Small GTPase ) ) .
Foxj3, Ski, Foxhl, Skil,
Smad7, Smad6
Other isomerase Fkbplb, Fkbp2
TGF-B |Small GTPase Rab8a, Rab35
Ubiquitin—protein ligase LOC640390, Smurfl
. . . . Acvrll, Acvrlb, Bmpr2
TGF-beta receptor;Serine/threonine protein kinase
. Acvr2b, Acvr2a, Bmpr2
receptor;Protein kinase
AcvrZb
Other cytokine receptor;Serine/threonine protein
. o Ambhr2, Tgfbr2
kinase receptor;Protein kinase
Growth factor Gdfl, Tgfbl
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Pathway

Molecular function

Gene symbol

Inflammation

Large G-protein

Gnall, Gnaq, Gnal5

Non-receptor serine/threonine protein kinase

Mapk3, Mapkl,
Rockl, Rock2,Camk?2g,
Ikbke

Other transcription factor;Nucleic acid binding

Jun, Grb2, Nfatcl,

Junb Arpc4,
Protein kinase;Transferase Pak4
Phospholipase Pla2g4b

Other signaling molecule;Guanyl-nucleotide

exchange factor;Hydrolase;Select calcium binding

protein

Plcg2, LOC433158,
Shcl

Non-receptor serine/threonine protein kinase

Aktlm Akt2

Small GTPase

Nras, Rras, Rhob,
Rhoc
Rac3, Cdc42, Rhoq

Guanyl-nucleotide exchange factor

Sosl

Non-receptor tyrosine protein kinase

Lck, Hcek, Ikbkb, Jak3

Adenylate cyclase Adcy?2, Prkx
Large G-protein Gngb, Gngl0, Gngl?2
G-protein modulator Rgsl4

Other G-protein modulator

Rgs?20, Rgs19

G-protein coupled receptor

C5rl, Cxcr3, Cerl2,
C3arl

Chemokine Ccl7, Cxcl4
Synthase and synthetase;Oxygenase Ptgsl
Interferon receptor;Defense/immunity protein Ifnarl, Ifngr2
Extracellular matrix structural protein Col20al, .
2610510HO03Rik
Cell adhesion molecule;Extracellular matrix The
glycoprotein
Other receptor;Cell adhesion molecule Itgbl
Phospholipase;Select calcium binding protein Plcd3
Cytokine;Other miscellaneous function protein Socs6
Cytokine;Other signaling molecule;Kinase Socsh
inhibitor;Other miscellaneous function protein
Peptide hormone Insl3
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Pathway

Molecular function

Gene symbol

Interleukin

Transfer/carrier protein;Non-receptor
serine/threonine protein kinase;Calmodulin related

protein; Annexin

Prkca

Non-receptor serine/threonine protein kinase

Mapk3, Mapkl,
Mapk6, Mapkapkb,
Frapl

Transfer/carrier protein;Non-receptor
serine/threonine protein kinase;Calmodulin related

protein; Annexin

Pkn2

Non-receptor serine/threonine protein kinase

Gsk3b, Jak3, Rps6kb2,

Mknk1

Other transcription factor;Nucleic acid binding

Jun, Grb2, Nckl,
Plcg?2
Stat3, Stat2

Growth factor

Pdgfa, Copsb, Elfl

Non-receptor serine/threonine protein kinase Akt2, Aktl
Nras, Rras, Rhoc,
Small GTPase Rhob

Rabllb, LOC620747

Guanyl-nucleotide exchange factor

Sosl

Kinase modulator Pik3r5
Non-receptor serine/threonine protein

kinase;Nucleotide kinase

Other transcription factor;Nucleic acid binding Srf

Other signaling molecule;Other transcription factor

Etv3, LOC433158,
Shel
LOC632501

Other G-protein modulator

Arhgapl5, Arhgap9,
Arhgapb, Srgap3,
Rasa4, Rasal

Peptide hormone

Insl3
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Table 18. The gene list of tanshinone 1 (C7)

Pathway Molecular function Gene name
. o ) Dusp6, Dusp2, Duspls8,
Kinase inhibitor;Protein phosphatase )
0710001B24Rik
Metalloprotease Adamla
Oxidative Non-receptor serine/threonine protein
stress Kinase Mapkapkbd, Mapk13, EefZ2k
Other miscellaneous function protein Styx, Jun, Atf2, Mef2c
Protein kinase;Transferase Map2k4, Map3k?2
Actin and actin related protein Actrlb, Myhl3
Cell adhesion molecule;Extracellular T
nc
matrix glycoprotein
Cytokine;Other miscellaneous function
] Socs6, Socs7
protein
G-protein coupled receptor Fpr-rs3, C3arl
Guanyl-nucleotide exchange factor BC067047
Interferon receptor Ifngrl
. . ) Mapk3, Mapk7, Akt2, Akt3,
Non-receptor serine/threonine protein
i LOC544757, Araf, Prkaca,
kinase
Camk?g,
Inflammation [Non-receptor tyrosine protein kinase Lck, Fgr
Other G—protein modulator Rgsl
Other Kkinase Pik3ca, Pik3cd
Other signaling molecule;Other
miscellaneous function
. Grap
protein; Transmembrane receptor
regulatory/adaptor protein
Other transcription factor Relb, Jun, Rel, Stat6
Phospholipase;Select calcium binding
. Plcgl
protein
Protein kinase;Transferase Pak2, Pak7, Map3k2
Small GTPase Hrasl, Kras
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Pathway Molecular function Gene name
Growth factor Gdfl, Bmpl5,
Kinase activator Map3Kk7ipl
Non-receptor serine/threonine protein
) Mapk3, Mapkl13, Mapk7
kinase
Other cytokine receptor;Serine/threonine
L L Tgtbr2
protein kinase receptor;Protein kinase
Other RNA-binding protein;mRNA
) Dcplb
TGF-B  |processing factor
o Ski, Smad6, Jun, Atf2, Foxk2,
Other transcription factor
Chesl
Small GTPase Hrasl, Kras
TGF-beta receptor;Serine/threonine
. L Tgfbrl, Acvr2a
protein kinase receptor;Protein Kkinase
Transcription cofactor Dcpla
Ubiquitin-protein ligase Smurf?2
Basic helix—loop—helix transcription
. . Myc, Bmyc
factor;Nucleic acid binding
1110, 1115, N17c, Il4ra, I113ral,
] Il6ra, I113ra2, Il4ra, LOC628021,
Interleukin
LOC621887, Il11ral, Il11ra2,
Il6st
Metalloprotease Adamla
) ) ) Mapkapkbd, Mapk3, Mapk7,
Non-receptor serine/threonine protein
) Mapk15, Akt3, LOC544757, Akt2,
kinase
Araf, Map3k7, Lck, Fgr
Interleukin

Other kinase

Pik3cd, Pik3ca

Other signaling molecule;Other
miscellaneous function
protein; Transmembrane receptor

regulatory/adaptor protein

Grap, Elk3, Elk4

Other transcription factor;Nucleic acid

Stat6, Statdb, Stat2, Foxk2,

binding Chesl
Protein kinase;Transferase Map3k2
Small GTPase Kras
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Table 19. The gene list of cryptotanshinone (C9)

Pathway Molecular function Gene name
CREB transcription factor;Nucleic acid
o LOC626891, LOC637051
binding
) o ) Dusp6, Dusp7, Dusp4, Dusp?,
Kinase inhibitor;Protein phosphatase )
710001B24Rik
Oxidative |Non-receptor serine/threonine protein
) Eef2k, Mapkl2, Alpkl
Stress  |kinase
Other oxidoreductase Txnl
Other transcription factor;Nucleic acid
o Mef2c, Atf2
binding
Protein kinase;Transferase Map2k4, Map3k?2, Map3k4
Actin binding motor protein Myhl3
Cytokine;Other miscellaneous function
] Socsb, Socs7
protein
Extracellular matrix structural protein Col7al
. Cbrl, Cx3crl, LOC636551, Ptafr,
G-protein coupled receptor
Cbrl, C3arl
Guanyl-nucleotide exchange factor Sosl, Vavl, Pscd?,
Interferon receptor Ifnar2, Ifngrl
Large G-protein Gnai2, Gnall, LOC636805, Gng2
) ) ) Prkacb, Araf, Mapk3, Mapkl,
Non-receptor serine/threonine protein
) Gprk6, Ikbkb, Camk?2b, Camk?2g,
kinase
Mapk3, Rafl, Adrbkl
Non-receptor tyrosine protein kinase Lck, Tyk2, Src
Other cell adhesion molecule Itgab
Inflammation |Other kinase Pik3cd
Other signaling molecule;Guanyl-nucleotide
exchange factor;Hydrolase;Select calcium Plcg?2, Grb2
binding protein
Other transcription factor Nfatc3, Junb, Stat3, Rela, Junb
Other transferase Ltcds
. . Pak?2, Map3k2, Map3k4, Pak7,
Protein kinase;Transferase
Pak?2
Select regulatory molecule;Other
. ) . Arrb2
miscellaneous function protein
Small GTPase Rhob, Hrasl, Kras, Nras, Rras2,
Synthase and synthetase;Oxygenase Ptgs?2, Ptgsl
Transfer/carrier protein;Non-receptor
serine/threonine protein kinase;Calmodulin Prked, Prkch
related protein; Annexin
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Pathway Molecular function Gene name
Growth factor Tgfb2, Bmplb, Gdfl, Tgfbh2
Kinase activator Zfyve9, Map3Kk7ipl
Non-receptor serine/threonine protein
) Mapkl, Mapkl2, Mapk3
kinase
Other isomerase Fkbpla, Fkbp2
TGF-B |Other RNA-binding protein;mRNA
. Dcplb
processing factor
o Skil, Smad?2, Atf2, Fos, Fosll, Atf2,
Other transcription factor
Junb, Foxml, Foxp4, Foxkl, Foxhl
Rablb, Rab10, Rab35, Rab28,
Small GTPase
Hrasl, Kras, Nras, Rras?2
Cytokine receptor I110ra
Guanyl-nucleotide exchange factor Sosl
) 1110, 1115, 116, Il6st, Il113ral, Il6ra,
Interleukin
1113ra2, Il15ra
Non-receptor serine/threonine protein Rafl, Ikbkb, Araf, Mapkl, Mapk6,
kinase Mapk15, Mapk3, Chuk
Non-receptor tyrosine protein kinase Lck, Src
Other G—protein modulator Rasal
Interleukin
Other kinase Pik3cd
Other signaling molecule;Other
miscellaneous function
Grb2

protein; Transmembrane receptor

regulatory/adaptor protein

Other transcription factor;Nucleic acid

binding

Statba, Stat3, Fos, Stat2, Foxml,
Foxp4, Foxhl

Protein kinase;Transferase

Map3k2, Map3k4

Small GTPase

Hrasl, Kras, Nras, Rras?
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Table 20. The gene list of rosmarinic acid (C14)

Pathway

Molecular function

Gene name

Kinase inhibitor;Protein phosphatase

Duspl, Dusp8, Dusp4,
Duspl0, Duspb, Duspl4

Non-receptor serine/threonine protein kinase

Mknk2, Mapkl3, Eef2k

Other oxidoreductase

Txnl

Oxidative . .
Stress Other transcription f.act.or;mRNA. splicing Fus, Mef2c, Jun
factor;Other DNA-binding protein
Phospholipase Pla2g4a
Protein kinase;Transferase Map3k3, Map3k2, Map3k4
Protein phosphatase Dusp3
Cytokine Socs4, Socsb, Socsd
Ligase Pias2, Mizl, Pias3, Pias4
Interferon |Non-receptor serine/threonine protein kinase Mapk7, Mapkl3, Jakl
Other miscellaneous function protein Socs3, Cish
Protein phosphatase Ptpn6
Non-receptor serine/threonine protein kinase Mapk13, Mapk7
Other cytokine receptor;Serine/threonine protein
kinase receptor;Protein kinase Tefbr
Other isomerase Fkbp2
Other signaling molecule Bmp4
Smad7, Smad6, Jun, Junb,
Other transcription factor Chesl, Foxo3a, Foxml,
TGF Foxhl

Small GTPase

Racl, Rac2, Rabl, Rab8b,
Rab8a, Rabl0, Rab35,
Rab28, Kras, LOC628898

TGF-beta receptor;Serine/threonine protein

kinase receptor;Protein kinase

Tgfbrl, Bmpr2, Bmprla

Transcription cofactor

Cited2, Dcpla,

Ubiquitin—protein ligase

Smurf2, LOC640390,
Smurfl
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Pathway

Molecular function

Gene name

Inflamm

ation

Actin and actin related protein

Actrla, LOC207318, Apegl, Myhl3

Chemokine

Ccl4, Ccl3, Ccl5, Ccl2

Cytokine;Other miscellaneous function

protein

Socsb, Socsb

Extracellular matrix structural protein

Col20al

G-protein coupled receptor

Cbrl. Cx3crl, Cxcr3, Fpr-rs3,
Cxcr3,

G-protein modulator

Rgsl4

Guanyl-nucleotide exchange factor

BC067047, Pscd2, Pscd4

Large G-protein

Gnall, Gnaq, Gnai2, LOC636805,
Gng?2

Microtubule family cytoskeletal

protein;Other ligase

4833441 J24Rik

Non-receptor serine/threonine protein

kinase

Araf, Akt2, Rafl, Gprk6, Camk?2d,
Prkx, Apegl, Gprkb, Mapk?7, Prkaca,
LOC544757

Non-receptor tyrosine protein kinase

Lyn, Jakl, Tyk2

Other actin family cytoskeletal protein

Arpc3, Arpclb, Arpcd, Arpcb,
LOC629364

Other cell adhesion molecule

Itgab

Other cytokine;Chemokine

Cxcl10

Other G-protein modulator

Rgsl, Rgs20, Rgs19

Other kinase

Pik3c2a, Pik3cd, C330011J12Rik

Other ligand-gated ion channel;lon channel |Itprl
Other miscellaneous function protein Socs3, Cish, Aloxbap, Socs3,
Other phosphatase Inpp5d

Other receptor;Cell adhesion molecule

Itgh2, Itgbl,

Other signaling molecule

Shel, LOC433158, Plcg?2, Grap

Other transcription factor

Nfatcl, Nfkbl, Nfatc3, Junb, Jun,
Stat6, Nfkb2,

Other transferase

Ltcds

Phospholipase

Pla2g4a, Plcgl

Protein kinase

Pdpkl, Map3k?2, Map3k4, Pak4,
Map3k3, Map3k?2

Protein phosphatase;Other phosphatase

Pten

Select regulatory molecule

Nfkbib, Nfkbia, Arrb2

Small GTPase

Rhob, Rhoa, LOC631743, Rhoc,
LOC433749, Racl, Rac2, Kras,
LOC628898

Synthase and synthetase,Oxygenase

Ptgs2, Ptgsl

Transfer/carrier protein;Non-receptor
serine/threonine protein kinase;Calmodulin

related protein; Annexin

Prkca
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Table 21. The gene list of salvianolic acid B (C15)

Pathway Molecular function Gene name
Actin and actin related protein Actrlb
Actin binding cytoskeletal protein;Non-receptor Apegl
e
serine/threonine protein kinase bee
Cytokine;Other miscellaneous function protein Socsb
Extracellular matrix structural protein Col20al, 2610510HO03Rik
G-protein coupled receptor Corl
G-protein modulator Rgsl14
Interferon receptor Ifnar2, Ifngr2
Large G-protein Gnaq, Gnai2, LOC636805
) ) ) ) Prkacb, Mapkl, Prkx, Apegl,
Non-receptor serine/threonine protein kinase
Gprkd, Aktl, Gprk6, Ikbkb
Non-receptor tyrosine protein kinase Jak3, Jakl, Fgr
_ |Other G-protein modulator Rgs20, Rgs19
Inflammation
Other Kkinase Pik3ca
Other ligand—-gated ion channel;lon channel Itprl, Itpr3
Other phosphatase Inppbd
. ) LOC433158, Shcl, Pleg?2,
Other signaling molecule
Grb2, Grap
_ Nfatcl, Relb, Nfatc3, Jundl,
Other transcription factor
Rela, Jundl,
Peptide hormone Insl3
Protein kinase;Transferase Pak7, Map3k4
Small GTPase Hrasl, Kras, Rras?2
Transfer/carrier protein;Non-receptor
serine/threonine protein kinase;Calmodulin Prkch, Prkca
related protein;Annexin
Kinase inhibitor;Protein phosphatase Duspl0, Dusp7
Non-receptor serine/threonine protein kinase Eef2k
Oxidative Other miscellaneous function protein Styx, Fus
Stress
Protein kinase;Transferase Map3k4
Protein phosphatase Dusp3
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Pathway Molecular function Gene name
) 116, 1115, 116, Il111ra2, Illlral,
Interleukin
LOC628021, LOC621887, Ill5ra
. . L Ikbkb, Mapkl, Mapklb, Mapk6,
Non-receptor serine/threonine protein kinase
Aktl, Chuk
Non-receptor tyrosine protein kinase Fgar, Jak3
Other G-protein modulator Rasal
Interleukin |Other kinase Pik3ca
. . 1.OC433158, Elk4, Plcg?2, Grb2,
Other signaling molecule
Grap
Other transcription factor;Nucleic acid binding Statba, Stat2, Fos, Foxol
Peptide hormone Insl3
Protein kinase;Transferase Map3k4
Small GTPase Hrasl, Kras, Rras?2
Cytokine;Other miscellaneous function protein Socsb
Interferon receptor;Defense/immunity protein Ifngr?2
Ligase Pias2, Mizl, Piasl, Rail7
Interferon
Non-receptor serine/threonine protein kinase Mapk1l, Mapkl5
Non-receptor tyrosine protein kinase Jakl
Protein phosphatase Ptpnll
Growth factor Bmplb
Kinase activator Map3k7ipl
Non-receptor serine/threonine protein kinase Mapk1
Other isomerase Fkbpla, Fkbp2
L Ski, Smad2, Smad?, Jundl, Fos,
Other transcription factor Foxol
TGF 0X0

Small GTPase

Rab8b, Rab35, Rab28, Hrasl,
Kras, Rras?2

TGF-beta receptor;Serine/threonine protein

kinase receptor;Protein kinase

Tgfbrl, Bmpr2, Acvr2b, Tgfbrl

Transcription cofactor

Dcpla

Ubiquitin—protein ligase

Smurf2
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(th 42=x #H biological process$} molecular function

Fold change > 2, 2 way ANOVA p<0.059] && W3stE vebd {425 A M3ske] biological
process®} molecular function®lA oxidataion® THEIE FAAES AEHslo] Hglshd Table 22
9} e o5 F 10%F9 FAAES e validation A3E B (Fig. 24), Acadl> LPS ¢
8AIZF tfzTt 3 vlwske] whdo] FrbE oy wAk W 7 ARES] ATl dxTe £
o= wdlo] Aag (Fig. 25). Aldh2+ LPS A 4A1zte] thxa3 vlaste] o] F7hglont
il 9 g RS ATl xR FEor o] #Ahd (Fig. 25). Fasnd LPS9
A Algbell whel 2t vlwste] W o] Rkl 4A13F A Al C7 9 Clhe w3 SUkE
YERY ™ 24A17F X ] A] 70ES} C156% dixat ooz wdo] 7k (Fig. 26). Gludl LPS
A2 8AIZkel thETI vlwste] wdo] A Wk C9 49 Cl4 A Ads dxd oo ®
o] F7kE  (Fig. 26). Impdh2i A 2AIZke] 70Ee] & do] F7hE S 443 e A=
Cl4, C15°l 2J&l, 24AIztell= C9ell oal] wrdo] Sk (Fig. 27). Hadhe A& 2A1Fe| 70E
g C7e gl el TR 4AITE W 244 7bofli= LPSel 98] Hdo] FAE oY oF &9
Az Qe W3] gAavt A" Aoz yebd (Fig. 27). Txn2+ LPS A8 2A 7oAtz
3 Zpol7b gl ot 70E, C9, Cl4x e+ 23 vlw sto] Ldo] S7hE Qo 4A] 7=
LPS A2 w&o] Zasu 70E, C7, C99 A& o] 7k, Txn2& H A o= A9
Z7le B EE oz AtEHE. Cypsle A 2417kl 70E, C159A4 tizFR} =4 =3
AN CT7oll g8 wao] Frhe. 8417l TOEC oJ&fl, 2413kl 70E 2 C7ell o8
o] Z7kE (Fig. 28). Cyps1le 70E, C159 gz 2A7te] walo] F7lEom 447k =
LPSZ <la] w&do] A= oLt C9, Cl4, C159 HEz i ooz o] Frid. 8AIZ
AgolA 70Ee & wdo] FrEa 2442kl 70E 9 C79 AHEz wdoe] ke Aow
Uebd (Fig. 28). Gpd2+ LPSO A& o] Al 2A1Z A= ke AHEYZRE 3557
U= Aoz YepARE 447 70E 9 C149] AH2l2 gz fARH o] S7kE. 8AIZE
o= C159 AR thx+ ojoz o] F7E™ 2443 = C7 9 C149 AR tx=7 ©]
dow wdo] FrkES vER (Fig. 29).

o] Az o "W g AEEY Fikst g% FW1AZ SOD, catalase, GPx, iNOS £]9]
Acadl, Aldh2, Fasn, Fasn, Gludl, Impdh2, Hadh, Txn2, Cypb51l, Gpd2 5 A&
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Table 22. Oxidation && &= A F4#

Gene_Symbol |Gene_Name (tfea?t?rlliit) p(t\i]nilg)e
Phgdh 3—phosphoglycerate dehydrogenase 0.03 0.00
Impdh2 inosine 5'—phosphate dehydrogenase 2 0.00 0.00
Fasn fatty acid synthase 0.00 0.00
Aldh2 aldehyde dehydrogenase 2, mitochondrial 0.01 0.02
Glud1l glutamate dehydrogenase 1 0.01 0.00
Aldh9al aldehyde dehydrogenase 9, subfamily Al 0.00 0.00
Acadl acetyl—Coenzyme A dehydrogenase, long—chain 0.61 0.00
Dhrs3 dehydrogenase/reductase (SDR family) member 3 0.64 0.00
Hadhsc Isjh—ofit—kéiflgirr?xyacyl—Coenzyme A dehydrogenase, 0.01 0.00

Sord sorbitol dehydrogenase 0.01 0.00
Gpd2 glycerol phosphate dehydrogenase 2, mitochondrial 0.00 0.00
Cryll crystallin, lamda 1 0.00 0.00
7adh? zinc bir}ding alcohol dehydrogenase, domain 0.00 0.00
containing 2
Hibch 3—hydroxyisobutyryl—Coenzyme A hydrolase 0.04 0.00
Etfb electron transferring flavoprotein, beta polypeptide 0.00 0.01
Glrx glutaredoxin 0.00 0.00
Txn2 thioredoxin 2 0.00 0.00
Mthfd1l gqeeptgg(lieer;%etlrilllﬁfi(;rofolate dehydrogenase (NADP+ 0.02 0.00
methylenetetrahydrofolate dehydrogenase (NADP+
Mthfdl dependent), methenyltetrahydrofolate cyclohydrolase, 0.17 0.00
formyltetrahydrofolate synthase
Cyp20al Ic)gi‘_;gl;r)(t)irg: {’450, family 20, subfamily A, 0.15 0.00
Cypbl cytochrome P450, family 51 0.04 0.00
Prdxb peroxiredoxin 5 0.08 0.00
Prdx1 peroxiredoxin 1 0.00 0.05
Lbr lamin B receptor 0.00 0.00
Txnrdl thioredoxin reductase 1 0.03 0.00
Pyecrl pyrroline—5—carboxylate reductase—like 0.00 0.00
Pycr?2 pyrroline—5—carboxylate reductase family, member 2 0.01 0.00
Sepx1 selenoprotein X 1 0.36 0.00
Mecr mitochondrial trans—2—enoyl—CoA reductase 0.00 0.00
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Fig 24. The confirmation of genes (The RT-PCR products of selected genes).
70E; 70% EtOH ext. of Salviae Miltiorrhizae Radix, C7; Tanshinine I, C9;

Chryptotanshinone, C14; Roamarinic acid, C15; Salvianolic acid.
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2L 70% EtOH =& baicalein, wogonin, chrysin, 5, 7, 2'. 5'—tetrahydroxy—S§,
6'—dimethoxyflavone, wogonin—7—0—glucuronic acid methyl ester, baicalin, guaiacol, paeonol
5o AR 8Fo dsle] dd= &= A LPS Agd Raw 264.7 Al¥ (murin macrophage
cell line)el AEE Aeste] PGE2S] A A avE AAst 43 PGE:9 A& adzo=m 9o
AAFNE hE AECF baicalein (C1)7'?, wogonin (C2)791%'?  chrysin (C3)7Y9 3%S &%
Aqroz MA. baicalein® HIEA baicalin' *YS in vitro assayoldE &7 AUS. DNA
microarrys ©|&3% &% FAA AN A Wstd FAAe] g ¥ Signal pathway #HA A3}
70E, C1, C2, C3°| tialx ¥E A= inflammation ¥& FAAe] W7t 74 24 debd. 1 9]
o apoptosis, angiogenesis, PDGF, T cell 53 #H¥E FAAEL W3/l el o] Hggoz
AR E = ] S R #-o] Sl Aor A RdE. I F 7P B ¥WEE vEhd 140E
AAE AAstel RT-PCRE g ol 59 95 ¥ #dd fdAsE2 2e 4=
A W3S YERd (Table 9).

g2 94 g AEEY 3% #8AZE IL-1, Ptges?2, TNF—a¢ & H|FESe] Activin A—R 1,
Activin—R II A, IFN—y, IL4-R, IL6—ST, IL11-R, SCS4, TGF-8 &< #IA&.

719 A W] 9 A3 (5 E shekA] %8st DB 7S A" el A=

Table 22. &= &5 A &S 9% chip 238 =4

70% EtOH ) ) ) ]
Control Baicalein, | Wogonin, Chrysin
extract
LPS
- + + + +
(100ng/ml)
A 5 - 10 pg/ml 5 1M 25 pM 40 uM
A2 AI7F 2h,4h 8h, 18 h
AL8-3F Al Raw 264.7 (murine macrophage cell)
A7 g 1% DMSO / DMEM (10% FBS)
@Ak 70%  ethanol FEE3¥  tanshinone I, tanshinone IIA, cryptotanshinone,

15,16—dihydrotanshinone I, rosmarinic acid, salvianolic acid B 52 A& 6% tisiA &its &
o= AME A salvianolic acid B & A9 @4+ 70E 2 e AL v 9EHO0® SOD &
Z7WA17. 15,16—dihydrotanshinone 12 10 gg/mlolA SOD &Ao] ZAsGEd o)+
15,16—dihydrotanshinone 19] AXSAo] 9 Ao =Z ALE%E. Tanshinone I, cryptotanshinone,
15,16 —dihydrotanshinone I, rosmarinic acid= LPS g +Et ¢ =4 SOD 8AS F7HA7. ©
AF 70E, cryptotanshinone, 15,16—dihydrotanshinone I, rosmarinic acid, salvianolic acid B¥ 4
hr @ 24 hrolA sEJEA O ZE NO AAHE FAA7. Reduced form® glutathione® A= A3t 24
AIZF LPS AYA tx2Y 1/30.% 743k 91 rosmarinic acid A Z]A] GSHO] oFo] thx3} FAF

oX ©
o
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stAl S7HE. AERoR el kst @de] sk &% A¥CS®  tanshinone I (C7),
cryptotanshinone (C9), rosmarinic acid (C14), salvianolic acid B (C15)& 41%%. DNA
microarrays ©]&3sto] WIH FHA] 93 ##H  Signal pathway A A3} oxidataion,
inflammation #A {FHAAES] W7 7P 24 YEFSE S ™ Apoptosis signaling pathway, PDGF
signaling pathway 59 «£°% yelgd. 53] dAatslel #d3t oxidative stress® #dH genes2)

.

Hﬂﬁ}ﬂ A et o B genegl B4 F, ol dixdd AE&d a3l cardiovascular &
gl deEgo] YEld. olgd Ay whato] AZAA 37 2l AZeA SODO #HHS &

ZINZIAL A IabstE o Alskglithis Bl 3l otanshinone 0] AT AE o] S-S AL SOD
G4S F7HA713 PGE9] S #arziths nu'' e dxste] @ik 9 A AR ks &

A 2 g BRI gatsl aF FFAE SOD, catalase, GPx, iNOS 2]o] Acadl, Aldh2,
Fasn, Fasn, Gludl, Impdh2, Hadh, Txn2, Cyp51, Gpd2 S& A|A|3t.
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Table 23. ©&4+2] &

) CryptotanshinonfRosmarinic/Salvianolic
Control | 70% extracts | Tanshinone | . ]
e acid acid
LPS
- + + + + +
(Img/ml)
A T% - 30 pg/ml 10 uyM 10 uM 20 uM 20 uM
g Al7F 2h 4h 8h, 24 h
AL A EF Raw 264.7 (murine macrophage cell)
A& g 1% DMSO / DMEM (10% FBS)
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6.1. A7 AR A7

2006. 6. 01AAZ AT BYALl ABF7} A APFOR <Aste] AR ATAL AAFOR
W HHAAATRAN AR ATAYAR WHHLE. olF ABF AT AL fakel 2006. 8.
25. %% 7% Fel ATAA FAFOE AT AYAE vhA WA,

6.2. A7 FH A

DNA microarrays Al&&t7] 93 dAg g oz RNAE FEH A7 labelings st AMEE+
RT IVT labeling kite] oo =z A & Ao o] wAst 109 %o #F¥E RT IVT
labeling kitE 43t A5 AysHA Ho] HAA S 2 microarray A7 FdPo] =of A,
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rosmarinic acid, salvianolic acid BS AAstEtl. DNA microarray 4243 inflammation,
apoptosis, anti—oxidant &3 #H ¥ pathway #IH FAAES &4 W7 7F4 =24 yeERg oY

s FAREe Wil RT-PCRS o] &3t A54% IL-11 R a1, IL-6 ST, Tgfbl 59
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A1 AR AFTA 29k

CI &3 FREENE
ATAAL | 2% /wd SHE o 8 3t
x4 SR

Fuh B2 setA o R Y AR EAEARl S W Ay A Bl HdselE 2ski 57
detell Al A= s gl ols FepAlEel Wi Agrek Aol FEEki Al wdEel WE AR
Aybs wulek pEolvt. ofel 2 Aol Fu vk wate] dEe] v fFEAR o) oAl ot
Aol Aot ARYEAS Lelstaa sglvh Gl F2492<l flavonoid 8F ¥ Ve EE
2%= Egstol & 10Fe1d] dges westa dAeRRE F4w< diterpenoid 8F 7 MR
TowA AYdds vebd 7hsAol e lignin 2F& XTSIl F 1059 SFES A=vtEE
syor gejstel 72Ad F AHBIHN AR Ak £ Fed dake] FaAR 3T
= WFwe s Foto] Sw AEIT

O A& (1000~12004H

= 20KgS F==3dto] 70% EtOH extract & 6 Kg& dAr}t. o] 59 Kg& £33 CHLl
extract(300g), EtOAc extract 120g, n-BuOH extract 2.2kg ¥ H,O extract 1.6kg= AJt}. o=
= CH.Cly , EtOAc2} BuOH extractZ silica gel columng ©] &3ty S 1939 &S st
Aoy, s BFstd s ARt FERAAESE A3 oroxylin A, chrysin, tanaxin I,
skullcapflavone II, rivularin, wogonin, baicalein, 2 ,5,6° — trihydroxy—7,8—dimethoxyflavone,
2 °5,7—trihydroxy—6" ,8— dimethoxyflavone, 5,7,2" ,6° —tetrahydroxyflavone, 5,7,2" ,5’
—tetrahydroxy—8,6" —dimethoxyflavone, wogonin—7—0— glucuronic acid methyl ester, 6”
—ethyl—wogonoside, viscidulinlll—2'-0—glucoside, wogonoside, rutin, baicalins flavonoid 17%
7} penolic 38E<¢l guaiacol®} paeonold S &<¢l&dr}t, T3 ke 1745kgS 70% EtOHF%38H
70% EtOH extract 2.37kgS wWEATh 70% EtOH extract 3 3to] n-Hexane extract(48.8¢g),
CH:Cly extract 27.89g, EtOAc extract 212.23g, n-BuOH extract 149.11g 3 H,O extract 1.79kg
S AUtk ©]F Hexane, CHuCly, EtOAc 85 247t AxntEde9 5 AAsto] 1159 3gaEs e
sttt 72 sitees T2 S A¥ diterpenoidsttE AR tanshinone A, tanshinone I,
cryptotanshinone, 15, 16—dihydrotanshinone I ¥} dansenspiroketallacton¥2 <13} 1 lignin
AlE el salvianolic acid B, rosmarinic acid, 9'—methyllithospermate, monomethyl lithospermate B,
dimethyl lithospermate B} methylsalvianolate CY S 213} T},
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(&&woF 2 &89 xd) (400 ~6004H)

gdgos BY 19F9 33ed e 2RE 1159 sgt=ES weEste] 4% +38hs Wyoes
TZ474 3 Ay 3FoAdE 17F9 flavonoidgt 259 penolic compound’} F8]% Q1 whike
A& 59 diterpenoid?t 652 ligninstgt=o] Fel=H ATt 2 AT AFHA L} AHANA A

Tof dast ARE FEste] AFeda STAEe] AF Ak 1059 sFgE(Fadys 3F
(wogonin, baicalein, baicalin— 3g °o|AAF) I 1 2 79 FFE)S Ay LZIIUT}. AR
T 2% fFEEA 3T X F 105 Alwste] dist oFds M 7A@ el Rigskar Aok

el
=
o w543 2 biochipS FEE Yokl F-44% U] B P 20w Amuth

O
Y
2
r2
-
1o

R FUEEE P FHEEWS
g |(AYgAddERY, S, 4t

Keywords

B L))
g+ |Isolation of bioactive components, Scutellaria Root, Salvia Miltiorrhiza Roots

F) ATEE, ATNE, ATHAE HEFOoR 714

2) F7kATF/NLAS] DBE 5@ BANE SeA e A% BAbselndd FARAN R EA
3) AT e ATAR R WY RE A%
9 AR YA YA e (ARIALR 4A)
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A2 AR ATTA 2o

3} A
) A} Hod FMN7bs ol 5
THHE
Fasby | depd Aeey 4R 2ol ¥ E% 404 39 ATEE, 9
A2 ARAAE| Fa dake] AT B4 2 sAAEYE Y

G S 8] FREENE
SEEDEREEE o 7HE v ot
45D ST

O ATEE (400 ~6007H)

S ke g R A ERD (3F o) o FAAEHS HPLC/UV M3 LC-MS/MS H& ©]
foto] Ao mx Sy el fFaAde AEHS sty Say date] Ead AegddEd
(3% olXh 9] A o3t validation (WFEA  (repeatability), A&8% 2 AUE (Accuracy

and Precision), 3|58 (Recovery), 244 (Robustness), ¢FA (Stability)) S AA|TOoZH EA]

FAN UF SRS AFUT FFH SN AF FEEY BYYE BF oD FFS 3
Fozm AW 4T FANARET BEeel AW AW FAL T 5 U3 EF AFo FEHL 9
EOSYANES SUGE SRS EUE F5E BUHLS Bae] 4% FAEe AN

O A& (1000~12004H)

o R e O o R ) e P S i S R e R E e K e
we)s 25 Ao EARANE AL validationd Bl EAFINS AL ApE T 9
BeHE Folstel ATYEGFES AU FFO A% HPLC/UV M wogonin, baicalein,

5,7,2'.5'—tetrahydroxy—2_8,6'— dimethoxyflavone , baicalin, chrysin, oroxylin A2 6% A& tj
3} FAEAHS sl e, LC-MS/MS W< wogonin—7—0—glucuronic acid methyl
ester, wogonin, baicalein, 5,7,2' 5'—tetra hydroxy—8,6'—dimethoxyflavone,
5,7,2',6'—tetrahydroxyflavone, baicalin, chrysin® 7% A& tiste] A EAHS /Mty ©
Aol A9 HPLC/UV H¥# LC-MS/MS ¥ X®E rosmarinic acid, salvianolic acid B,
15,16—dihydrotanshinone I, cryptotanshinone, tanshinone I, tanshinone IIA 9] 6% A& U
sto] FAEAN S stk =gk Sy Wikl 3haE S EE (6F) FAIEE e dish
validations Tha o tjal] AA|gozZH FAEAH tst eldAd S 58S T

g B s TUA AR TE 8T Fu AR dATIAE °E 1659 W HA
Z47ke] A FEAQES S HPLC/UV H¥ LC-MS/MS Hez zhzh §A B3 dn &9 3%
HPLC/UV Y3 LC-MS/MS HellA baicalin & F 7FA WA 247} Al 2 % (3 % baicalein 9]
slefo] =2 Qlo g ZhFEh 74 Hlow tFE-ES Alg+= 247 1% v]9ke]dt). wogonin baicalein,
5,7,2',5'—tetrahydroxy—8,6'— dimethoxyflavoneA| 5+ @27} 0.5 % wwrolgit}. ©Aare] 729 HPLC/UV
A3} LC-MS/MS WA slavianolic aicd Bi= F 7F4] WielA 0.3 % vw|To]a Yz AR5 iy
T 0.03 % mwto]glom, B 7] AlEi= 0.06 % A2 X% SlISit
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O AT+ (SE&woF 2 d&H*E3) (400 ~600%F)
B OAJodE 339 S HPLC/UV HWeo=w 6% AR fate] ZAEAHS /Hdsgdn
LC-MS/MSHeo® 759 e st sAEAHS /IEsiiitt. @4te]l 4% HPLC/UV ¥
LC-MS/MSH] EF 6F Aol diete] sAZAMS /Mdstsict. /idE a3 @4ke] sA|RAY
o g% uderd Y A B3 9] AEAY BAMCE Bgo] ¥ o AnEth £§
Sge wAYel oa] TUAT e 850 FF Ang GATIATL e 1659 W AAl 1429
AFAEY &S HPLC/UV ¥3F LC-MS/MS ®o= 7}7} FA| B435te] 23 dik A5 Ak
R EHARE AT o] ARE TESO] A AW Y L FApET T F AL Ao 7
Zdy,
O #elad74

% s TUSTEHS 4 e THITEHSE

g | 43, W A9 A, RAY 94, 39 54,
Keywords
(571 di<1) 9 g Scutellariae Radix, Salvia miltiorrhizae Radix, Assay development,
- Validation, Quantity determination.

T dFEE, AFUWE, AT E AEFo 2 A

2) Z7FAFNEALY DBE &% 3ME WA &v AS Tt sA RS “TAEIE EA

3) AT E ate] AFZAY 2 VU E AE

4) AMFFAZE F&A AR B AFHJAE=E 24)
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B4R AFHA £

A
L 2} %50 FA b5 o] -
ILFHE
TERAAT grobd AR BAY AR B 9 5% A4 & 97 (FE, 9D
A0 AlR-A AR e 289 Fu, o AUgY Aeed 8 fdA AT
4 1 3k 3 74 FREHEAS
AFAA | 2% 7w ket 7
A2-9-H Azt s

O d53% (400 ~6004F)

ghoke- ofe] 714 mEol H] o] 1 AesE AgS AgetA olsietr]7F ok oF 3nt
N2l genese] HZAE o] 2+ oligonucleotide chip arrayS E3fo] Z+ ok 2l 3}3+E- 2] gene 23l 3k
A8k A; skQlth Biochipe ©l§3dto] Fdotor BREe Fui ddAojor BREe= 4t
AisEY 85, 738 2 a5E54S dAstx 955 24121 mouse macrophage cell line
F2E 9 AES X859 mouse whole gene microarray S AF-g3dte] £4 & <kglgs fd2t
FE2E 9 AE g il gt biomarker genes AMst A} Ao =3k gk

98t data base AAH FEH& 9% 72 A= | &sto] ghoka) 2 ghoka)

s, ststah BFae NES MRS I,

B ZeE AR 8T diste] Fds adE A 23 PGE:
T% ® 2 baicalein(C1), wogonin(C2), chrysin(C3)9] 3%F &
Ao ﬁ’ﬁ. DNA microarry S ©] 2% A Aoz wWEE FHAxe] o3 A
Signal pathwayi 70E, C1, C2, C39] thslx #5524 o= inflammation ¥& FAx}e] W37} 713+
A debd. 2 9ol apoptosis, angiogenesis, PDGF, T cell 53 ##® fHdxE< wWar et
woole &9 ¥dF v #™e] Qv Ao Almd. Fu ¥ O ARsEY & AR
IL-1, Ptges2, TNF— ¢ & H]E3}o] Activin A—R I, Activin—R II A, IFN—y, IL4—R, IL6—ST,
ILI1-R, SCS4, TGF-p8 4w AAsAY. @42 70% ethanol F%%¥ tanshinone 1,
tanshinone II A, cryptotanshinone, 15,16-dihydrotanshinone I, rosmarinic acid, salvianolic acid
Boell wisiA 3atst Zes A Ay FAkst &de] ek 3% AR S=E  tanshinone I,
cryprotanshinone, rosmarinic acid, salvianolic acid BE 7% 3. DNA microarrayS ©]-&3Fo] W3}
H FdApe] 93 B¢ Signal pathway A4 Z3} oxidataion, inflammation ¥ & FxxE9 W37}
7} ZA YERE. 53] oxidative stresset T E geneE ol W37l A e o T geneE 9
A % cardiovascular A X Zeof wHE o] Ve ol gt Azt ko] A 33 oA
SODe] o&ds S7HA71aL A ARAsE A th= Bial 9 tanshinone o] A R
£ 9 ASta SOD €45 S7HA171 3 PGE:9 A S #HAaAZ e Baer dA st itkst 45 5
Hek ik 4 7 ARE9 dA3 §F% AR SOD, catalase, GPx, iNOS 2]o] Acadl, Aldh2,
Fasn, Fasn, Gludl, Impdh2, Hadh, Txn2, Cyp51, Gpd2 55 A&

o o
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1
it

—
oI
Al

HPLC ZA4

FZFZAH(FZFH)
u&AAAZetE T I Hel| <

ol

f

Ao
&

ia=

EFEEY =A

D 7t 2+FS AdsA gob debes do] 77 wogonin(200 pg/ml), baicalein(200 wg/mL),
572" 5'-tetrahydroxy—8,6'~dimethoxyflavone(132.4 pg/mL), baicalin (200 pg/mL), chrysin (50
pg/mL), oroxylin A (100 pg/mL) T =2 ¥tEo] FFd o2 ALg3ir}

2) W E+=5 42l propylparaben 5% 2 AUE A do}l eSS Yol 50,000 ppmo 2 3] 4] 3t}
719 HEEN (stock solution)S 4 C W& HASL b3 AE gAste AHEAS 77}
RE=T
AH A=

g 2% AlE (100 mesh &3) 50 mgs Hste] 70% ethanol 50 mLE 78kl 50,000 ppme]
propylparaben (1S.) 80 puLE 7F$ ¥ 603t 253 FE3 ths 70% ethanolz 1 A HFS F7}
itk AA R e o 38t membrane filter (0.45 pym)E E3A71 & 1 10 uLs 71X 2 AAIZ=E
vtE Iz o whe} Al gk

Aol 2 HE 10 uLd e A hge] 2A0E A aRuETY LYol wet A9 deh.

e |

D A&7 A P33 (543 275 nm)

2) Zrg] ¢ Al 476mm, Aol 157256mm<l 5710 umS et A A g st et At A S S A 2 g
3) ZHELE 140 C

4) YH-x+==4 : propylparaben

5) o] &4 1 A (1% acetic acid); B (ACN: MeOH = 7:3, v/v in 1% acetic acid)

Table 5. HPLC gradient condition.
Time(min) Solvent A (%) Solvent B (%)

0 75 25
10 68 32
20 50 45
24 55 45
35 52 48
40 75 25
45 75 25

6) F+% : 1.0 mL/min

D AZRAGA
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Al ~dlo]  Ale Wogonin, baicalein, 5,7,2'.5'—tetrahydroxy—8,6'—dimethoxy— flavone,
baicalin, chrysin, oroxylin A Z&FFE £33l Table 59 Fx7Ho=z zx#Id o
5,7,2' 5'—tetrahydroxy—_8,6'—dimethoxyflavone, baicalin, baicalein, wogonin, chrysin,

oroxylin A°] =M 2 f+&stal Ztzhe] v arp ehdsiA el

AFA 74

Wogonin, baicalein, 5,7,2'5'—tetrahydroxy—8,6'—dimethoxyflavone, baicalin,

chrysin, oroxylin

A, WFEER g AFHES HAEA el Table o 28 & WA A4

compound

Table 6. Calibration graphs, linear ranges, LOD and LOQ.

range

a

(ng/mL)  (ug/mL)
wogonin 0.2 ~ 20 ug/mL 0.0369 -0.0001 0.9999 0.02 0.07
baicalein 0.2 ~ 50 ug/mL 0.0227 -0.0021 0.9997 0.04 0.13
5,7,2' 5'—tetrah
ydroxy—8,6'—-di 0.1 ~ 10 ug/mL 0.0099 0.0002 0.9995 0.03 0.09
methoxyflavone
baicalin 1.0 7 336 ug/mL  0.0138 -0.0045 0.9998 0.05 0.16
chrysin 0.1 ~ 10 ug/mL 0.0295 0.0001 0.9999 0.02 0.08
oroxylin 0.1 7 10 ug/mL 0.0309 0.0004 0.9999 0.01 0.03

LOD = 3xS/N; LOQ = 10xS/N

g3 A 4
AR 7 el g

T (weight, %) A8 A7 44 ABHORYH 2t HE FES T8 F
A% AA P BABHE

mefshe] thest ol Asgnt

C..(g/mL)xV . (mL)x 10 °
Or —=
Content(g/g)% S(g)

S (g) = Sample weight (g) (A3 AAELe] T4 g)
C e (ug/mL).= Conc. calculated from calibration graph (ug/mL)

Vina(mL) = volume of extraction solution (mL)
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2. @A HPLC A4

EEFGIZA!
1) 24 T2ES AYEA Dol e Yol Z2F 500 ppme & WEo] & oz ) salvianolic
acid B¥ 1000 ppmo. & 3ho},

oz
N
1o,
HI
n
oo
2
23
—t
o
@)
o
2]
<}
=
=
@]
3
o
N
@)
o
o
4
e
o
u)
o
X
ifie4
ot
1%
ol
ol
9
b
ol
oo
2
o
N
N
=
rin
u)

it B AlE (150 mesh &3 03 g2 Fdte] 75% methanol 50 mLE 7}ste] 30827 %231
FE% o 75% methanol® 1 A S F7Rgkth 5000 ppme] 4-hydroxycinnamic acid (I.S.) 50
uLE 7h3t & o 3}35te] membrane filter (0.45 ym) & S #A1Z1 & 1 10 uLE injectiond}te] HPLC

Ao @ EF 10 w8 e D ] 2o AAAREd el wet AP g,

D A&7 AYFF33 A (5434 280 nm)
2

2) Zted  9FAE 476mm, Z°] 15725mm¢l 5710 ymSEtE A AL e A st A S FAA 23
3) ZAPer 140 C

4) WHEEFE2 : 4-hydroxysinnamic acid

5) o] A (H:O:-HCOOH = 100:1); B (MeOH:CH3;CN:HCOOH = 100:75:1)

Table 10. HPLC gradient condition.

time A (H:O:HCOOH = | B (MeOH:CH3CN:HCOOH
(min) 100:1) % = 100:75:1) %

0 75 25

1 60 40

14 60 40

22 40 60

23 11 89

40 11 89

6) F% : 1.0 mL/min
7) A=A g

(1) A=gle] ds @ 7 A& ZFw% WFEEFS £dste] Table 109 202 =48 o IS,

rosmarinic acid , salvianolic acid B, 1516-dihydrotanshinone I, cryptotanshinone, tanshinone
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I, tanshinone IMA®] =AM 2 F&38taL ztze] ul=a7F hdstA e H)
Zy7yo] 3 EFo] thek o]Zwk (N), capacity factor (k’), selectivity (a) @ ®a&l% (Rs)&

Table 209} 7t}

Table 20. System suitability: Theoretical plate(N), capacity factor(k’), selectivity (a), and

resolution (Rs), n=3

Theoritical plate(N) capacity factor(k’) separation factor(a) Resolution (Rs)

compound

mean SD mean SD mean SD mean SD
rosmarinic acid 10767 246 5.05 0.00 1.51 0.01 19.84 0.32
salvianolic acid B 8274 226 5.82 0.01 1.15 0.01 5.78 0.14
15,16-dihydrotans
hinone I 356421 690 12.16 0.01 2.09 0.00 63.91 0.54
cryptotanshinone 360671 814 13.26 0.02 1.09 0.00 21.84 0.07
tanshinone I 325287 1067 13.56 0.02 1.02 0.00 5.58 0.14
tanshinone ITA 298134 1020 14.83 0.03 1.09 0.00 21.26 0.05
(2) Al=ge] AdY @ EFw Y 10 uLE 7FAAL Table 19 23102 53] whEso] F9e o
WHEsEdd dd xFFe] 93 wau e x5 929 #FEALY] ddixsdas 10

%ol étolt} (Table 17).

Table 17. Repeatability of peak area ratio and retention time for standard by HPLC (n=5).

Peak area ratio

(Peak area/IS area) Retention time (min)

compound
mean SD RSD(%) mean SD RSD(%)
rosmarinic acid 0.6799 0.0021 0.3089 13.11 0.0460 0.3512
salvianolic acid B 0.3939 0.0116 3.03 15.09 0.0970 0.6008
15,16-dihydrotanshinone I 1.4602 0.0057 0.3693 30.70 0.0136 0.0442
cryptotanshinone 0.9009 0.0032 0.3928 33.57 0.0287 0.0855
tanshinone I 1.3341 0.0016 0.1199 34.28 0.0276 0.0804
tanshinone II A 1.3929 0.0055 0.3952 37.66 0.0387 0.1027
AEA 24
7t RaeEdS JFEEHd o3 HARFHAS HAEA o Table 159 22 F% WA
4 9
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Table 15. Calibration graphs, linear ranges, LOD and LOQ.

linear range . correlation LOD LOQ
Analytes slope(a) intercept(b) L
(mg/mL) coefficient(r) (ng/mL) (ng/mL)

rosmarinic acid (1) 0.2740 0.0663 -0.0149 0.9999 36.2 120.6
salvianolic acid (2) 0.27800 0.0393 0.0060 0.9999 515 155.0

15,16-dihydrotanshi -~
0.2740 0.1522 -0.0431 0.9999 30.1 100.4

none I (3)

cryptotanshinone (4) 0.2740 0.0881 -0.0031 1.0000 34.1 113.6
tanshinone I (5) 0.2740 0.1529 -0.0424 0.9999 36.7 122.2
tanshinone TIA (6) 02740 0510  -0.0154 0.9999 324 1081

AN
AAZRE 7 AR T (weight, %) A3 A4 YR APHOERY 7 Yo FEE T

&4
g A g @EtE sl vEIt o] At

C..(g/mL)xV, (mL)x10 °
S(g)

Content(g/g)% =

S (g) = Sample weight (g) (A= HAL LY FA g)
C cc (ug/mL).= Conc. calculated from calibration graph (ug/mL)

Vina(mL) = volume of extraction solution
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