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Study on the isolation and analysis of biologically active
components from Bupleuri Radix and Saposhnikoviae Radix
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3 A ShekAjol AegAAdE B 2 AT E, We)
FA g9 Nz, NE, AYEAAYE, 3Ry, deday AEd, TEF
FHAF7H Agdsta okl st FRAFZAA | AFE

iR 2008. 3. 10 ~ 2008. 11. 30
B A3Es Az, UEFd dig AAHoln wetxel AR i 2 BAHE FHiln ol HFE]
s Az, HEe AFEAY By gy 2 dig B, AlE, UEe nF g9 EE F AZEH
o &8 £ Je EFA A4d 9 2y, Az 9@ 9Fo BEME8 3FEF Ax 9 AE, TLC,
HPLC-UV, LC-MS/MS EAH-2 o] &3la] AT, WFo AMIATHLAE FAEMHS MUt &4
% (validation)S A A]3}H, o]E Z|vte g IEl¢ld] e AEAH mE yjdd, AR A

AR F5E FEE I
B F o] BtOAcE oA 212 9] 313 E(3’-0-angeloylhamaudol, B-sitosterol, marmesin, phellopterin, anomalin,
imperatorin, xanthotoxin, deltoin, bergapten, stigmasterol, ledebouriellol, hamaudol, 8’-epicleomioscin,
xanthoarnol, cimifugin, 5-O-methylvisamminol, daucosterol, 4’-O-glucosyl-5-O-methylvisamminol, nodakenin,
sec-O-glucosylhamaudol, prim-O-glucosylcimifugin}g, A& ¢ »BuOH B HES ez sto] 1259
& A (saikosaponin D, saikosaponin C, saikosaponin B, saikosaponin B, saikosaponin Bj;, saikosaponin A,
saikosaponin H, saikosaponin I, saikosaponin B, saikosaponin G%} W] X|A]Z crystal, 5-1, 5-2. Ay
TEREAE)E Bt WEe] AZAR o FE  imperatorin, phellopterin, 3'-O-angeloylhamaudolS-,
AlE o] AFAQE S 2+ saikosaponin A, saikosaponin C, saikosaponin DE G 3Hrt. A& 2 WFe
AelgAd g #o)l dig TLC, HPLC-ELSD % LC-MS9] FAIEMW-E /4Lt A& e HPLC-ELSD
ZA] BAW 7 wpEZe] HPLC-UV $4A] BaWo] ojgh EAW 72 (analytical method validation)o]
Rom 1 AR, 7 AR Wt W2 v dY WeA Fxd AN, AEA, AEA4T
AHFEAE 2 AL FAEAT =3 BHxAS 2 HEAAS We 44
< 79 Ags FASAt AY 2, 445, olFd 24 VL), AEE
Al A 71 area precision (C.V.), relative retention time (RRT), theoretical plate number (N) 12|31
tailing factor (T)& Wl H7Hg Ax dFEo A BAHe] S4488 gt A5 2
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Summary

Title of Project Study on the isolation and analysis of biologi.cally. active .components from Bupleuri Radix and
Saposhnikoviae Radix
Bupleurum root, Saposhnikovia root, bioactive component, assay, pattern recognition
Key Words . ; .
analysis, chemical fingerprint, control reference standard
Institute Seoul National University Project Leader | Kim, Jinwoong
Project Period . 2008. 3. 10 ~ 2008. 11. 30

This study aimed to set up the method of isolation and analysis of the Bupleuri Radix and
Saposhnikoviae Radix. For this purpose, we isolated the active components from these herbal medicines
and selected major active compounds. The method of simultaneous analysis was developed and validated.
At this basis, the information (its origin and growing district)of these herbal medicines was achieved by

pattern analysis and fingerprinting recognition.

We isolated 21 compounds from the EtOAc fraction of methanolic Saposhnikoviae Radix
(3’-O-angeloylhamaudol, B-sitosterol, marmesin, phellopterin, anomalin, imperatorin, xanthotoxin, deltoin,
bergapten, stigmasterol, ledebouriellol, hamaudol, 8’-epicleomioscin, xanthoarnol, cimifugin,
5-0O-methylvisamminol, daucosterol, 4’-0-glucosyl-5-O-methylvisamminol, nodakenin,
sec-O-glucosylhamaudol, prim-O-glucosylcimifugin) and 10 saikosaponins (saikosaponin D, saikosaponin C,
saikosaponin By, saikosaponin Ba, saikosaponin Bj, saikosaponin A, saikosaponin H, saikosaponin I,
saikosaponin B;, saikosaponin G) from the n-BuOH fraction of 80% methanolic extract of Bupleuri Radix.
Among these compounds, imperatorin, phellopterin, 3'-O-angeloylhamaudol were selected as the major
active compounds of Saposhnikoviae Radix, saikosaponin A, saikosaponin C, saikosaponin D were selected
as the major active compounds of Bupleuri Radix. The methods of simultaneous analysis using TLC,
HPLC-ELSD and LC-MS were developed. HPLC-ELSD analysis method of Bupleuri Radix and HPLC-UV
analysis methods of Saposhnikoviae Radix were validated. The validation was performed at the points of
linearity, precision, accuracy, robustness. In robustness test, area precision (C.V.), relative retention time
(RRT), theoretical plate number (N), and tailing factor (T) were evaluated while changed the column
temperature, flow rate, mobile phase composition, column. And the extraction methods of Bupleuri Radix
and Saposhnikoviae Radix were optimized. 20 Bupleuri Radix samples and 24 Saposhnikoviae Radix
samples were extracted by optimized extraction methods. These extracts were analysed by composition
analysis method. This results were performed by Cluster analysis and Principal Component Analysis.
LC-MS simultaeneous analysis of the active components of Bupleuri were developed using SIM mode and

LC-MS/MS analysis of the components of Saposhnikoviae Radix were developed using MRM mode.




Opinion of Project Manager

This study aimed to set up the method of isolation and analysis of the Bupleuri

Radix and Saposhnikoviae Radix. Active compounds of these herbal medicines

Scope were isolated and the methods of simultaneous analysis using the TLC,
HPLC-ELSD, LC-MS were developed successfully.
o The biological activity study was performed the same time, so there was some
Limitation

problem select the major active components.

Direction For
Citation

Before citation, contacts the supervisory office.

Supervisory Office

NITR Biostatistics Division
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a4 2 2 d

%2 (5Kg)
extracted with MeOH {3 times}
evaporated /in vacuo

MeOH extracts (715.5 g)

suspended with H,0
fractionated with EtOAc

fractionated with n-BuOH

EtOAc fr. (196 7 g)

n-BuOH fr. (86.7 g)

aqueous fr.

EtOAc # 3-8 silica gel partition C.C. (100% CHClL; — CHCL;:MeOH =50:1 — CHCl3:MeOH = 20:1 —

CHCIzxMeOH =10:1 — CHCI;:MeOH = 5:1 — CHCl;:MeOH = 2:1 —> 100% MeOH) & 33} 77]¢]

EtOAc fr (196.7 g)

Sitica gel C.C.
H:E=2011 > HE=1:11 = E

E1_1 RP MPLC E1__3 E1"7
WiM=7.3—M |
Jemm R
residue E1-3-1 E1-3-2 E1-3-4 Ei-3-8

recrystallized
by EtOH

Compond 3  Compound 4  Compound 5 Compound 6

Compound 1 evaporated in vacuo
’__lM'Meoé‘gphadex LHﬂgoj'Rp HPLC lrecrystallized
C.C(ME!OH) AcCN:W = 1:]1by EtOH ¥
solution  residue

resolved in n-hexane
evaporated in vacuo
recrystaltized by MeOH

Compound 2
hE 8 (E2-100, E2-50, E2-20, E-10, E2-5, E2-2, E2-M)°. & ¥ttt LB FE2-1008 silica gel partition
C.C. (Hexane— Hexane:EtOAc = 100:1 — 50:1 — 40:1 — 30:1 — 20:1 — 10:1 — 511 — 2:1 — 1:11 —
MeOH) & 433t 11709 283 (E2-100-H, E2-100-100, E2-100-50, E2-40, E2-100-30, E2-100-20,
E2-100-10, E2-100-5, E2-100-2, E2-100-1, E2-100-M)& A3, o} & A3 E2-100-H, E2-100-100% silica
gel C.C. (Hexane:EtOAc = 50:1 — 1:1) & o] €3] 117]9] A% 3 (E2-100-100-1~ E2-100-100-11)-2 44t}
23 E2-100-100-7% RP ODS-MPLC C.C. (Water:MeOH = 60:40 — 10:90) & 53)3}o] 87|29 A3
(E2-100-100-7-1~ E2-100-100-7-8) & <Ath. o] Z E2-100-100-7-1% sephadex LH-20 C.C. (MeOH) &
S35l 3 E 78 2 d43, 2583 E2-100-100-7-42 sephadex LH-20 C.C (MeOH) & 43835} A

MY AE3F (E2-100-100-7-4-3~E2-100-100-7-4-3) & o}, E2-100-100-7-4-32 MeOHZ A AA 3 33L&

__1‘]_



8& Ho 4. AEF E2-100-58 MPLCC.C. (Hexane:EtOAc = 20:1 — 1:1 — EtOAc — MeOH)E

AAlsA oAl He AEE (B2-100-5-1~ E2-100-5-15) & AUtk ©] F E2-100-5-8-8 Sephadex LH-20

C.C. (MeOH) & AA3lo Y

MeOHE 23t & 95 AU

Mo AEE  (E2-100-5-8-1~E2-100-5-8-4) °& 3 E2-100-5-8-3&

E2_1 OO silica gel P.C.C.
' C —C:M=50:1— C:M=2:1 - MeOH
l |
E2-100-100 E2-100-5
Silica C.C. MPLC H:E=(20:1 —
HE=50:1—1:1 11— E—> M)
E2-100-100-7 AP MPLC E2-100-5-8
' WiM=614—1:9
Sephadex LtH-20 l
I —t C.C. (MsOH)
E2-100-100-7-1 E2-100-100-7-4 E2-100-5-8-3
Sephadex LH-20 Rrecrystatlized eciystallize
C.C (MeOH) by EtOH gy o l
Compound 7 Compound 8 Compourd 9

3 E2-50L silica gel C.C (Hexane:EtOAc = 20:1 — 1:1 — FEtOAc — MeOH)E $33}ad 11719
2838 (E2-50-1~E2-50-11) 22 U1, o] F AR FE2-50-2¢ MeOHE AZAAN 3}FE 103 2
Bt a, A8 E E2-50-62MPLC C.C. (Hexane:EtOAc = 50:1 — 1:1 — EtOAc — MeOH)E 33ty
8] AEI (E2-50-6-1~E2-50-6-8 Yo & UFiil, o] & E2-50-6-4F sephadex LH-20 C.C. (MeOH)ZE
38 & FE 11E 29 9k A E2-50-82 EOHE AZARs 3F¢E 125 B9 3z, 283
E2-50-102 MPLCC.C. (Hexane:EtOAc = 65:35 — 1:1 — EtOAc — MeOH )& HAISA 749 A%
(E2-50-10-1~ E2-50-10-7) & o] E2-50-10-5% RP ODS-MPLC C.C. (WaterMeOH = 80:20 — MeOH) &
Faste] 107]9) A28 E (B2-50-10-5-1~ E2-50-10-5-10) & 4th o] % E2-50-10-5-1% EtOHZE A2 A
3te] FFE 13, AEFHE2-50-10-5-58RP HPLC C.C. (WaterMeOH = 60:40)2 2AA] & 313E 4SS

2834t} E2-50-118 RP ODS-MPLC C.C. (Water:MeOH = 20:80 — MeOH)2 33d}la] 11742 &8 F

|

(E2-50-11-1~E2-50-11-11) & vk A% % E2-50-11-2 2 EOHZ A24 3o S 158 ¥
3tk AEF E2-50-11-48Sepadex LH-20 C.C. & F3dlo] & 4¥s 4838 Hexane-EtOAcE

AAAGse] 3FE 168 £ .

_12_



E2-50

silicagel C.CHE=R0 =11 > M

! |

E2-50-2 E2-50-6 E9-50-8 E2-50-10  E2-50-11
A Hized . R MPLC H:E=(65:35 —»I
bjc'\r/;/gt: iz p\ﬁLS k‘;f»’\(/go.\q Ssgg;amzed 151 E— M)
E2-50-10-5
| mes,
Compowd 10 £5 5058  Compomd12
E2-50-10-5-1 E£2-50- JO—5~5
Sephadex LtH-20
C.C (MeOH)
Recrystdlized RP HPLC
by BOH MW= 46
Compound 11
Compound 13 Compound 14
E2-50-2 E2-50-6 E2-50-1 0HP woLe E2-50-11
WiM=8 2 M
| |
E2-50~-11-2 £2-80-11-4
Sephadex LH-20
Aecrystallized C.C (MeOH) I
by EtOH
E2-50-11-4-4
A4
Recrystallize d
Compound 15 by Hexan e-EtOAC I

Compound 16

AE3 E2-208silica gel C.C. (Methylene chloride:MeOH = 30:1 — MeOH) & 2AA]3ld 107)¢] #§

(B2-20-1~ E2-20-6) 2 4L, o] & A3 E2-204% MeOHZ AZAA 3t 3FTE 178 A4drh

E2-20
Silica gel C.C.
MiM=30!1—1:1 »M
E2-20-4
Recrystallized
by MeCH
Compound 17
Bl ! E2-10& silica gel C.C. (BtOAC:MeOH = 10:1 — MeOH)E 3l 449 AH83F

(E2-10-1~E2-10-4) & LAt} 28 F E2-10-33TLCI |l whe} 27)2] A8 (E2-10-3-1, E2-10-3-2)0. &
o] AR 3F E2-10-3-1F RP ODS-MPLC C.C. (WaterMeOH = 60:40 — 10:90)2 33t 67)9)

A8E (B2-10-3-1-1~E2-10-3-1-6) 22 Y1 o] F E2-10-3-1-58 EOHE AZAAd 3IE 18S

_13__



ot AR E E2-10-3-28 RP ODS-MPLC C.C. (WaterrMeOH = 80:20 — 10:90) & 33} 67)¢]

HE
AC)

AE 3 (E2-10-3-2-1~ E2-10-3-2-6) ©.2 Ui o] & o] & E2-10-3-2-2 2 EiOHE AZAso 33&E
192 REagch 283 E2-10-42 RP ODS-MPLC C.C. (Water:MeOH = 80:20 — Water:MeOH = 10:90) &
Faistal 8 /9] A8 E (E2-104-1~ E2-10-4-8) & 43, AE3F E2-104-5 £ EOHE AZEA 3}

35E 208 2t

10
siica gel C.C. EM=10:1—1:1 — M

E2-10-3 E2-10-4

’ RPMPLC
WiM=82-—1:9

E2-10-3-1 E2-10-3-2 £2-10-4-8
RPMPLC
WiM=6:4—1.9 Recrystallized

by E1OH

E2-10-8-1-5 E2-10-3-2-2

Compound 20
Recrystallized Recrystalized
by EtOH by E1OH
Compound 18 Compound 19
B3 E25& RP ODS-MPLC C.C. (WaterMeOH = 20:80 — Water:-MeOH = 10:90) 107} %23

(E2-5-1~E2-5-10) & dYx 283F E2-54F Sephadex LH-20 C.C. (McOH) & <33t 879
LEFog (B2-5-4-1~E2-54
dAjske] gt 21e £

-8) WU, o] #E2-54-32 RP HPLC C.C. (Water : AcCN = 85:15) &

e

o}

E2-5

RP MPLC
WiM=8:2-1:9

E2-5-4

Sephadex LH-20
C.C (MeOH)

E2-5-4-3

8P HPLC
ACCN:W =
1575

Compound 21

_.14_~



A2 A ANT AYBAAALE #e

N5 1416kee ART T ARLE olgale] 33 Falo] 1089.2g0) FFEE A
HP-207 2] (resin)& A4 22 3 column chromatographyE- ©]-&-3t9 £, WEE F 23098 <1
n-BuOHZ 3 3lo] 1843g2] £ 3ES Ao

n-BuOH #¥&-& column chromatography (normal phase silica)g 53 13719 #3og zA EF
F 4 BYS doER odd 28 PHE HEse 9d EFAS 29 o o] F 7H A
saikosaponin B, Bs;, By, C, D& A3 9,101,128 EF3} 73 B39 6o AF EFo2RE
saikosaponin AE EE . m=d I Ld#EA  saikosaponin®] ZFEs|we] wiEl  saikosaponin A,
saikosaponin C& Whg AlA Z+z}t 3709 compoundE AT

B39 7 e H Q3 saikosaponinB, S F7}E E#]38)l7] $18l n-BuOH £33 E(509)2 o] &35} 100mge]
135S Eal3ldct (o]m B3 saikosaponin A, By, Bs, Bs, By, C, D, G, H, I 5| tjsle] 713
2 E AlE Folth)

L=

A% (14.16Kg)

extracted with MeOH (3times)
evaporated in vacuo

MeOH extract (689.2g)

HP-20 C.C. (water-> MeOH)

Acetone fr. (38¢) MeOH fr. (230.9g) Water fr.

Water fr. n-BaOH fr. (184.3g)

suspended with water

fractionated with n-BuOH

_.15_



n-BuOH fr. (184.3¢)

silica ged C.C. (shloroformn: methano! ¥ methanol

B1 B7

reverse pliase MPLC (msthanol:: water -» methanol)

B7-13 B7-14,18 B7-18
veerystaliization RP-MPLC
NP-MPLLC

Satkesaponin €

Salkosaponin By Salkesspsuin B;

dissolved in § d-dioxaas,

add 0.3M H S0,

B7-1%

RP-MPLC

Sailiosaponin D

BP- MPLU {2 times)

NP- MPLC (2 tumes)

Salkosaponin A

80°C. 1w

add 10% NaQH to normal pH

furcrionaliion with 0-BOH RP-MPLU
NP-MPLC
HPLC Satkoesaponin B

(AN water=347:33)

Sudkosaponin 1 saitkosapouin H

NP-MPLC

Saiokosaponin B;

dsssobred i { desfioxane,

add 0.5M HA0

60T, 1y

add 149 NaOH ro nommal pH

fractionaltion with n-BOH

HRLC

(AN water=47:33)

Satkosaponin G

_16_
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Saikoesaponin C

dissolved in 1 4-dioxane,
add 0.5M HS0,
60T, 1w
add 10% NaOH to normal pH

fractionaltion with n-BOH

HPLC

(AcCNwater=47.533)

Satkosapoenin I

Saikessponin H

Saikosaponin A
dissolved in 1.4-dioxane,
add 0.5M H-S0,
60°C. 1 hr
add 10% NaOH to noral pH

fractionaltion with n-BOH

HPLC

(AcCNiwater=47:33)

Saikosaponin G Saikosaponin B,

n-BuOH fr. (50g)

sitica gel C.C. (chloroforn methanol = methanol)

Bl

BS B17

reverse phase MPLC (methanoli water = methanol)

7,89 B3-19

RP-MPLC

NP-MPLC

Saitkosaponin B, (100mg)

._‘]7__



A3 A BE] AAFHYE SARAY AR

1. TLC &4H g

7t BE e &

1) A 1 AHF 7|Foz

(2) W3 A9E AurEe Busisl & 70 & A2 7AEEd 10 mge AEIA FHs o 10

mL2] methanol& 7}3}H ¢}
(3) W& HYPFAAGE (imperatorin, phellopterin, 3’'-0-angeloylhamaudol)
methanol® JA-g @FEAT. o]

247y FH3e 5 mL SFEELIY FL F
methanol g 713} 24z} 20 pug/mlLel F=2 3 A& 4o

Ay zb FEFEAS 40 uLy HAHS F
st T 71A AE9A (G 254 nm, F 9 366 nm) ol A 9]
Qlale] WlmEA ).

2. HPLC-UV &A1 7

A3 WE 2E g0 27

Bl
N

7}
1 A 1AF JgegxRy Agaws W
BFES 42 5 mg® AY3) 2o} 5 mLe methanoldl =<9 F 045

ol &

29 AYFAHAME  (imperatorin, phellopterin,

3’'-O-angeloylhamaudol) 3
um membrane filter® 73tz 1000 ug/mLe] stock solutiong YHEUTH

acetonitrile/water -8 (50/50, v/v)E FAste 1 %27} 600 ug/mlLe] =& st

(2) WH-EFE32] byakangelicol® 5 mg F¥ ] o}l 5 mL% methanolo] =< 1000 ng/mL
9] stock solutione 9HEQITh ©]E acetonitrile/water E3F&w] (50/50, v/v)E 343t 1 ¥

=7} 20 ug/mLol J =& &5l
i o ¥ wrEz

(3) 7 H¥8E ARFES HEs 3ER0 B2 474 Ak & AL 4

o

EA R ESE
A& 254 nm, ZY 2% 30CoA 10 uL FY3Hgen o5 2

(1) Methanol &&&$&

__‘]8_



HES Hludte EAEAc

7F) Luna 5u C18(2) (46 x 150 mm, 5 um) column : Y23 ¢ ODS column

(1}) Luna Phenyl-hexyl (4.6 x 150 mm, 5 um) column : Phenyl-hexyl column

(t}) Deverosil RPAQUEOUS C30 (46 x 250 mm, 5 um) column : C 30 COlumn

(2}) Xbridge (4.6 x 100 mm, 3.5 um) column

(2) Phenyl-hexyl& AF&3le] ZA® &% 30 ColA olFAd9 /718w ZAE (40%, 45%,
5096, 55%, 60%, 70%) £&le EAILS vlmsty E45

Q) #7186 249 F&& 71E7&8E WAsH Hln B3

3. HPLC-UV #A¥e] 3 #H=F (validation)

7b A9 A (Selectivity)

- 2 ZF9Y coumarined] AE 1 £F 9 chromonedl AF @ WEEFEA (byakangelico)-&
HPLC-UV &Aoo g 4% F & 934 7H4e 8x ¢gx ¢3534 EesdEx A3
=

1} A XA (Linearity)

- WFY A JEA AHgAdE tEte 1 ~ 100 pg/mLe % M HEEEFEAR
WE AAuE HFELE s RE QR st A@FM FASFTE 099 o3 4dm
2A8E A Flstgnt

H

r&'ﬂ
>~

o A9 (Precision) ¥ B34 (Accuracy)

- 4 AR E EAe 4 A, ALDAEE gRlE] Hste] kA Fxo] tiEte &%
of 3W wiE AFsgen, A AP, FUALE FAshy] 5t 39z wkE A Esigoh

- AU, 93 BEAL 4 AER WRETEAY 93 W8 ZFAANE 4 ARG URE
TEA vadn e HFgog U vle] HES(%EA F3A

- dU, A3 AEAEL HAEAd st A} TEY HIEHE NAY vEE UE vy o

T8 (%EA T3t

W

2l 44 A" (Robustness)
MzAL 192 HAANAS W BAH AL #Hrlsly) 95l 28, &5 o] %4

fool @ 712718020 WAAA 0L BrET

Sh

24

i)
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4

ol g

- FYF ARE 7+ ¥ kA 500 mg¥ ALE] M W EAE Ao M JHA] Fx A5 75
150 ng/mL)e] A BAAAHE E5F £ &9 500 iLE 44 718 ¥ g FEHoE F53)
Ak 3 98 7A@ HE A 500 mge FYF WHOR FEIH 4 FEAL
SHE HPLC-UV FAIEAY AH&3dth =3 F&8vd % gAu&S 28 dte] A 714
WEY AYBALE ZFEF] 15 75, 16 pg/mLy EFEAG 2 HPLC-UVEA Y A 83
Aot ol¥A F3F HPLC-UV AZvlEaHqA w3 AP E ddstes 939 |
g AXstATt EFEAE e AH JHEA @42 FE299 HPLC-UV AZnfEdd A W
o AYBAAAER siEsts vz WA Aolg I F AN EFEY HPLC-UV 3=
nEIRAGA dojR 4 AR A3 I dFHE ro SeEs P

=
offl
o,
[¢]
0,
N

o 2
(‘M &

ay

]
3

- WEol A Zkx) AHFAARE A42S 50% acetonitrile® 3 A3t 15 pg/mLe] FE7F HE

5 & EFEAE F Y Ezzdd FHY 4 mL A Hdlo U 4T fAHE YA
of FA3 FE Ao FUTh olF 1, 2, 5, 10, 15, 20, 30¥ Ao FHE HPLC-UV 22414
off A&t F A 4 AEEY AL AFSHh

¥

7} A8 e %A
- A INFE N#BoZRE F4F HES A F Lol o

100 mg® AL3LA FHstd 10 mLe F&249E 71590

2255 F 705 A gAsstn ol

l

- AEE FEY, FEEUY FF, FELU A, FEALE HIAA FEI T 3000
rpmel A 1087 YA YE 32 045 um membrane filter® o #sle] 228 A2 WSt

E HPLC-UVe) 10 pL FY43te] 33 B3-S vaEAsdTh

_20__



Table 1. F+&& Hlad #L3 HPLC-UV =4

Pump YOUNGLIN SP930D
Detector YOUNGLIN UV730D
Column Luna 5u C18(2) (4.6 x 250 mm, 5 pm)
Guard Column SecurityGuard C18 (4.0 x 3.0 mm)
Mobile phase Acetonitrile / Water (50/50, v/v)
Injection volume 10 pl
Column Temp. 25T

5 HPLC-UV EA4HE& o] &3 WF AR F By

7} A8 ZA)

(D AFAA deEs SFdA AHBEPEY FF £2F 317 sty WRESEAES
ARgEAT FEER e 24T BF (U 115, 5 133)E AFdA 7Y F2 A1
AF71 RO ZRE A Fdol ol& Mg FEHoE FE3H.

(2) 4zte) &893 20 ng/mLe WHEFEFEZ (byakangelico)¥ THoE 4o AEE £

A 3 St

fum—

s

(1) A 1 AFE3e AF T wF] B E EFF A 7}A (imperatorin, phellopterin,
3'~0-angeloylhamaudol)®] stock solution Z}Z}-& acetonitrile/water E#-8v) (50/50, v/v)&E
600 ng/mLe] HEZ 3N F FFoZ o TFEHA 2 A9 F=7F 200 ug/mLo]
HEEF 3Th o] &9E acetonitrile/water EF-Em (50/50, v/v)E 3 43sted 200, 100, 20, 10,
4, 2 ng/mLo] HE= 3¢}

2) 99 Z4 v=9 &9 20 ng/mlY UWRETEZS TFo2 o WFo HHBAHEHEY
=78 100, 50, 10, 5, 2, 1 ng/mL, IF-RFEEH =7 10 ng/mlo] H=%

= skt

o g A

- ZF A8 E ALY HPLC-UV &40 A &3ste YR EEEH das 3o MaddA
2 M 7}A (imperatorin, phellopterin, 3’'-O-angeloylhamaudol) ¥ =] WHEHE ¢ F
Aol ddste] FE2&QdA 4 AHEHHEY 25 TFIATE ol F ©]83F 24F
of }Fol FHEel e 4 ALY HEE FFE F3AT (Table 2. FF)

_2‘]..



Table 2. A5 4% FU T2 A 1 A 7|BozHE AF¢He IE 5F
Sample EArES, Sample 34
K1 AAEEZ dA C1 Ak
K2 Agd= 72z Cc2 FTAt
K3 A 1Y 7oz RE AFukg, Ak C3 F A
K4 AREET oy C4 A4k
K5 AgE= A5 C5 3k
K6 Adw A c6 FFZ
K7 At E 0 Cc7 =32
K8 a5 72 C8 Ak
K9 AgdE o C9 =32
A 1R BoaRY
== A 3] v} =
K10 ARG, A ANE c10 FEL AYE
A 1A% oz R .
st | NN RNy PN
o AFRE, T APF CIL A 1A% 71ge28d AFES, e
- - C12 A IR Z1BozRY AFTEE, T4
- - C13 32k
6. WE ol HPLC-UV I ZnEadL o] &3 A xd 71949 seoay 33

7t SR A 2Eted R AR 7|9 WEe HPLC-UV ZZutEaRdA 8 93 157)
g =T 2 dWHySs HeE 9 3 B4 (Cluster analysis)® FAE 4 (Principal

ool o) 73 B3 FAE BEXE Kovach Computery ServicesAt®] Multi-Variate
Statistical Package (Version 3.13p) ZE2I19%-& AlL§9, FAE 4 AdgE x4

plotting® ™ SigmaPlot 2002 for windows (Version 8.0)& AH&3} ).

7. W39 LC-MS/MS FA &A% 7)at

(%

7h wbEe] AggAd AR ZA o) ulg}l ESI (electrospray ionization)2} APCI (atmospheric pressure
Aol AEe 21 A9edd (+) ion mode

gk A} 9F2 (+) ion moded A B o] £ g B

>

= 2=
=3

chemical ionization) ion source T+ (=) ion

modeE

KR
T

Y. LC-MS/MS #4 A] MRM(multiple reaction monitoring) mode® #A138}m,

of W 74 HEHE=

_22_



collision cellolA Z=E ZA3l4 product ion? responsett specificity® I# 3y, FHF 9

precursor/product ion pairS 21335 th

o ZF AEHEEZ jon source$} ion detection polarityE AA 3 LC-MS/MS9 declustering potential
{DP), focusing potential (FP), entrance potential (EP), collision cell entrance potential (CEP),
collision energy (CE), collision cell exit potential (CXP), curtain gas (CUR), collision gas
(CAD), ion spray voltage (IS), temperature (TEM), ion source gas 1 NEB), ion source gas 2
(Turbo gas) 3 Z< FAvHE HHgeld, 24 JEHE HF 9 HAr¢} el =5 =22
< AAA

8 WrE o] LC-MS/MS EABAW H= (validation)

7F ¥ A (Selectivity)
- 2 %9 coumarineA AEH 1 FF9Y chromoned AE L WEEFEZ (glimepiride)e] €]
4 ¥2 LC-MS/MS9 MRM modem® &% ¥, 3H4-S &4 @1 FwsA EdgeA &<
skt

v} A4 (Linearity)
- WE ol AP &AAAE <l imperatorin, phellopterind] t™3te] 25 ~ 500 ng/mLe % ¥HH
Al 3’-O-angeloylhamaudol®] ™3t 1 ~ 200 ng/mLe T YoM WEEFEAHAS] 7
AAHE AFAE At 8 AR dste AFAY FBASFTE 099 o) F3E A

Ae Ze A Fdstac

o]
E

ot AEA (Precision) 2 A&A (Accuracy)

- 2 AHBAAE B4 Ul 388, DA IS ke 57HA Fxol thdte] T
o 3 vhE AFsigon], A7F B, ALYAAE A7) 95t 3U3 wE AFEAT

- A, 47 FEAEL 4 AEH WEEFELY 3 dHN Y TFAXNE 4 HEH} WER
FEAY AadAn e FFHLE i v NEE (B)EA T3

- AU, I AL AW Qste HHE TEY HAHE VXY FEE e v o
e (BEA T3t

2}, A=3A (Limit of Quantitation)

- AZufEadA] AR =29 A& F&H (Ratio of signal to noise)”’} 10 ©]



7} FL2.717]

(1) TLC

1=
By

TLC (Linomat IV, CAMAG, USA)

(2) HPLC-UV &4

t

HPLC : Pump (Waters 600, Waters, USA)

Autosampler (717 plus, Waters, USA)

Column oven (Waters Temperature Control Module, Millipore, USA)
UV detector (Waters 2487, Waters, USA)
Degasser (ABBOTA, USA)

(3) LC-MS/MS &2

(4)

System controller : SCL-10A
Autosampler @ SIL-10AD
Pumps : LC-10AD
Degasser : DGU-12A
Column oven : CTO-10AS
MS @ PE SCIEX API 2000

718t 7171

=<

>z 3%
AUE

Vortex mixer (G-560, Scientific industries, USA)
Autopipet (100 uL, 200 pL, 1000 plL, BIOHIT, USA)
Sonicater (D300H, DAIHAN, KR)

LR

Imperatorin, phellopterin, 3'-O-angeloylhamaudol &%
Byakangelicol (HPLC-UV Wi xF&32)

Glimepitide (LC-MS/MS W?—E%%Zg‘)

Acetonitrile (HPLC grade, J. T.Baker)

Methanol (HPLC grade, ]J.T.Baker)

Water (HPLC grade, J. T .Baker)
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L 1y

T

SEX

o
l?

A48 ANz AABYA

FAFAL Al 1 AR 7B zRE AT Wit}

=
=

A 2059 ANE

1 AFd 7% F

2) Al

ted 10 mL 9 methanol

A s

L.
=

Az 7233k 10 mg

< 7haklnt.

(3) A1Z MelBAAE (saikosaponin A, saikosaponin C, saikosaponin D) ¥F&S 5 mg¥ 7}

z}

methanol=

Eetagd @2 *

&%

1ol 5 ml

S

‘7"5]

H ot

3]

methanolg 7}t 24ZF 20 pg/mle] FE2 34

5
T

&

Hsdot.

3

bl 249

b R e

2. HPLC-ELSD

A R I o B

B8

o
xr
1

ol

i

Aok

Fio

ke A g

Ehy

= X
i

o w

s}

o

Ak

5

validationgd <3}

s

7% (validation)

3+

3. HPLC-ELSD &A1) tj

7}. AdA (Selectivity)
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- AlE9 AR 10 EFY saikosaponin (saikosaponin A, saikosaponin B,
saikosaponin B2, saikosaponin Bs, saikosaponin Ba, saikosaponin C, saikosaponin D,
saikosaponin G, saikosaponin H, saikosaponin I)o] A]3¢] t}2 AR E2RY 4L ¢4 g2

Fxai 2YHEA B

v A4 (Linearity)

- XNZeo AHFAAAHES 10 £F9 salkosaponin (saikosaponin A, saikosaponin Bu,
saikosaponin Bz, saikosaponin Bs, saikosaponin B4, saikosaponin C, saikosaponin D,
saikosaponin G, saikosaponin H, saikosaponin I)©] @l ZAAE &<l 45 o Fevl
(Signal to Noise Ratio, S/N ratio)7} 10¢] H& =& HAA#H3IA (Limit of Quantification,
LOQ)E dAstd o, o]& ngoz A4 ¥9 (Range)E EASATH

o} ALA (Precision) 2 A 3A1 (Accuracy)
(1) Zt AEEEEE B4 dul AFA, ALAE Fdst7] A8ty 571 w2l diste s+
of 59 W dystdon, A AP, AEAAS Rl fste] 5U wE AP
(2) AW, ¥+ ALAPL 2+ A8 93 "WHY HFUAE 4 AEY A3 "9 Haype=
e Hlo] AR&(%)2A FTh
(3) 4ul, 4 BEAHL AFA o3l AT FE] A4S NAY FEE e HlY W
& (%)EA 7383t

ich

2k oA (Stability)
- Alze] AHBAAANEA 10 £F9 saikosaponin (saikosaponin A, saikosaponin B,
saikosaponin Bjp, saikosaponin Bs, saikosaponin Bas, saikosaponin C, saikosaponin D,
saikosaponin G, saikosaponin H, saikosaponin 1) Z}Z}-& 50% acetonitrile® 3}4338}<} 30 nug/mL
°of FE/ HEE I EFLEAS F A9 FYZ2 g FHo) 4 mL & Hst e A2
FAIL e 4TE fFAHE WFI FAT ©lF 1, 2, 5, 10, 15, 20, 30¥ ¢ AL, 4Tl
M Bag AR AR E FYste F AR A QI HHNE S

nlk. 348 (Recovery)
- &S AESY] fted 2FEF HUMHE ARSIt 10 mL 8% EgkaAd A, F, 2
%2 saikosaponin A, saikosaponin C, saikosaponin D Z&4-2 247 1.0 mL¥ 713 T 70%
MeOH=Z A 744 gelAl @3k 7)ol dd3A E293td Al A8E 200 mg¥ &
W3] #Hete] AL A 408 F 2239 F53 F membrane filterE 3FHTE A 20 uLE
HPLCl F93te] £43tn 2EFHe] w=0E vusty dads 78t

N



(Amount from root sample spiked standard - Amount from root sample)

v}, Robustness (&AA)

(1) $AHe BAUL ASHE DA SR, BA2AL 22 WEAAS Bl 24

it

(2) Y 2%, 73 28 o)FA FAS WHIAA area precision (C.V.), relative retention
time (RRT), theoretical plate number (N) 13l peak asymmetry (T)& ®lm3dle] H78l9

9.
3) A7A ZANA 22} 3 WBEE SRS Brhskch

4 Nz 29 g
7h 2e9EEY, $FF3Y, 9N F MY FEEC o WS ddsidt

o} 100%, 70%, 50% methanol & 713 F&Fo] £ AL MAEsch

EA17F 105, 208, 308, 40%, 508, 608, 708 F 714 250 £2 Az7He A9stguh

1

A

2

9 B B4

e}

M

5. HPLC-ELSD #41§-& o] &3 A5 A

51 g FUS A5 927 228 A5 11EE AFIN FRSAY A 1 AR AR

AR

S BHE AgLol, olg A FHA BLHEAT e AlE 200 mgE YA HE

Jo

g, 709% MeOH 10 mLZ 7}3}3 408 ¢t AL2ox L3 =234t =EEL membrane

%

tljo

filter (045 1m)E o33 & Y3 HPLC-ELSD BXHE ojL3}e] 1059 B4R
FEA Fct (Table 3. #%)
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Table 3. Origins of samples collected from local market and Seoul National University

AR X
% |LABE o N
5| L 714N E (3k=7/ | ABAFA A 7 TuE= H| 31 247
=)
Ayt T
1| Kl 23 L T asag B. chinense
2| K2 BAlE FlaE [ = T AE AN B. falcatum
3] K3 Az i R R e | HAEAS uj gl
N A& 4A .
4 | K4 A5 3= oLa A E A = B. chinense
5| K5 BAE C R P e | BEANG B. falcatum
. AE 49
6| K6 Al S i BEANF B. falcatum
31
AE AdH
7| K7 A E = B2t el %  |"4€=® 3| B. falcatum
8 | K8 BA3 Bt - HMAX AE® A| B. falcatum
X
9 1 K9 | Bupleurum falcatum L. | &= - - 11 ;H B. falcatum
O
10 C1 A% F - sho] - % #4949 ZA| B. chinense
11| C2 FAE T - BEANF u| &<l
12 C3 A Z = - 7= A & ) 9]
13| C4 BEAlE T - S AP AT n] gel
14| C5 Al & 7= HMAX Had" A u] &<l
151 C6 oF Al =H A i N Omni-herb |(#49¥ 7| B. chinense
A&
16 | C7 |Bupleurum chinense D.C.| &% e - 1 - B. chinense
Al &
: A
17| cg | Duplewrum scorzoneri ) oo - - TEE g sibiricum
folium var. A Z
Bupleurum scorzonerae | .. A&
181 C9 folium var. 3} =A% B A B. falcatum
Bupleurum longeradin A&l .
19 1 N 3 - - .
C10 tum Turcz, A5 =z A2 B. longiradiatum
Algd
20| Cl11 |Buplurum chinense D.C. | &= IR - 1{ -, |B. longiradiatum
]
6. A1z 8] HPLC-ELSD A ZwE S o] &3 2xd 7]l Aeday I

4%
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oo o &3 843 FAR EXoE= Kovach Computery SurvicesAbe] Multi-Variate Statistical
Package (Version 3.13p) ZT2ad& ALY, FAE 24 A7E2 A9 plottingd @
SigmaPlot 2002 for windows (Version 8.0)2 AF&3}4th.

7. LC-MS/MS #41%¢] 7pat

- Az e gy PR A ulgl ESI (electrospray ionization)$} APCI (atmospheric pressure
chemical ionization) ion source & AZE°] e 27 AHSAT. I (+) ion mode == (-)
ion mode& Hlwdled ©] ZA=7L L2 23S A9

- LC-MS/MS £4 A] MRM (multiple reaction monitoring) mode® SIM (selected ion monitoring)
modeE M3l ZEo MHAol 2 RE MY

B nebulizer gas, dry gas, dry temperature 53 2-& dzlu|elE 3235, 7 HEE

i
N

ft
i)
)
to
o
k1
L
Shd
AU
olf
i
o
k1
S
B
o
tlo
i
2
oh
&
i

8. LC-MS/MS #4% 7% (Validation)

7} A=A (Selectivity)
- 10 259 saponinA] Aol AlFZY tE A

A Fstdt.

ML
i
it
e
a
)
2
o
=
N
&2
R
o
fol
o
X
M
AC)
i
e

. AXA (Linearity)

- 10 &2 A& saikosaponin (saikosaponin A, saikosaponin Bi, saikosaponin B, saikosaponin Bs,
saikosaponin Ba, saikosaponin C, saikosaponin D, saikosaponin G, saikosaponin H, saikosaponin
D ol tdte 50 ~ 2000 ng/mLY &%= HHANAM AFIE HPsch ZE F&o) et HF
Aol ZaAFIE 099 o139 Fxsk AMAEE Yeilex Flssh

. ADA (Precision) @ A4 (Accuracy)
(1) 2 FZAEE F49 Al A, ALAEES g1y 9sted 3 71A = dstd 3
Fol 3 ¥ W dgstgion, Yz A, AP S G5t 3t 3 Uz wrE AP e
(2) dul, 4 AL 4 FEe] =z dHyule] %
o2 Ug HY HESEA FIAT
(3) g, U3t AL PP il GRS T FAFE VA FEE E vl )
g (%)EAH 74

N
W)
28
i
)
o,
Sid
e
&
K
g
)
R
Yo
i,
£t
B
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9. 72717 2 A}

7} F87)7)
(1) TLC #41¥
- TLC (Linomat IV, CAMAG, USA)
(2) HPLC-ELSD #4%
- Instrument : PerkinElmer Series 200 pump, Waters 717plus Autosampler, PerkinElmer
Sertes 200 Column oven, Sedere SEDEX 75 ELSD
- ELSD detector : Sedere SEDEX 75 ELSD
(3) LC-MS/MS #44
- HPLC : Agilent 1100 series
- Degasser : G1322A
- BinPump : G1312A
- Autosampler @ GI329A
- Autosampler Cooler(ALS Therm) : G1330B
- Column Oven @ G1316A
- MS : Agilent 1100 Series LC/MSD TrapSoftWare
- LC control : ChemStration for LC 3D, Rev. A. 08.03 [847]
-~ MSD Trap Control Ver. 5.0 Build No. 65.0
- LC/MSD Trap Software 4.1 Build 143
- Data Analysis Version 2.1 [Build 49]
(4) 718+ 717]
- Vortex mixer (G-560, Scientific industries, USA)
- Autopipet (100 ulL, 200 uL, 1000 pL, BIOHIT, USA)
- Sonicater (D300H, DAIHAN, KR) |

5]

L EEEF R A
- Saikosaponin A, By, Bg, Bs, Ba, C, D, G, H, (& FE)
- Ginsenoside Ry (LC-MS WH EFE4)
- Acetic acid (99.7+%, A.C.S. reagent)
- Formic acid (99.7+%, A.C.S. reagent)
- Acetonitrile (HPLC grade, ].T.Baker)
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~ Methanol (HPLC grade, J.T.Baker)
- Water (HPLC grade, ].T.Baker)
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A3 FEAFMEAA L HF A4 29

A 1A g AP

r-\rn
L
He
Ac)

Compound 1 & FZH4

FAB MS m/ 359 [M+H]" Peak®} "C-NMR spectrum O 2R E] 33HE o] BA2E CypHpOsR
o 38 4 Ut 'H-NMR spectrum o)A F 719630, 5.979] singlet®. 2 chromones, 5.15
(1H, t, J = 5.1 Hz), 3.00 (IH, dd, J = 17.6, 5.1 Hz), 2.77 (14, dd, J = 17.6, 5,1 Hz) pyrano
ringe )8 2= 91tk 230 (3H, s) & 2-CH;Z, 135, 1.34 GH, )2 gem-(CHsy, =, 6.06
(1H, q, J = 62 Hz), 1.89 (3H, dq, J = 7.4, 1.3 Hz), 1.82 (3H, s) & %3] Angeloyl moiety‘::'—
AHY # YTk ol AR ZFste] TN wmate] sREe TE
3’-0-Angeloylhamaudol ©. 2 5% 3} TH(Sasaki et al., 1982).

Compound 2 o] F-ZHFA]

'H-NMR spectrum o|A] & 1~4 o|A] peak®} “C-NMR spectrumol] A] § 10~40 peak’} S-S E3
sterol Alge] SFFEUYL d4d T, "C-NMR spectrum 33.9, 26.1 peak = E3] double bond7}
2SS, Positive FAB MS m/z 415 [M+H]” & E3) z}w’ 4142 4238 5 AT ol
AN E E3ste] B vladte] FFE 9 FFRE b-sitosterol B FA 3T (Chang et al,
1981).

Compound 3 &} FZEFA

Positive FAB MS m/4z 247 [M+H]" peak®} PC-NMR spectrum < %3] 335
B2 SCLHMOZ =38 2= 919tk 'H-NMR spectum & 7.58, 6.19 (1H, d, J=9.5 Hz)
23] coumarin®]S o AFE 4~ d%la, 471 (1H, t, J=9.0 Hz), 3.20 (2H, d, /=9.0 Hz) = =3}
fura ringS-, 1.53, 1.22 (3H, s) & 53] gem-(CH:L 5 AT 4 A} oo AaE F5t
FAX I vlasle] 3FE] X Emarmesin® B 54 ST (Hagemeier et al., 1999).

iy o
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Compound 4 9] FZEA]

Positive FAB MS m/ 301 [M+H]" Peak®} “C-NMR spectrum O ZHE 3FEo EAAL

CrHis0s2 o438 4 1%tk 'H-NMR spectrum o] A doublet 8.09, 6.25 (1H, d, J = 9.7 Hz) .2

coumarin¥d-g& A4 S A, 7.59, 696 (1H, d, J = 2.4 Hz)S 2 furan ring=, 558 (1H, t, J

= 7.1 Hz), 482 (2H, d, J = 7.1 Hz)E O-CH,-CHE o4& & Uyt 171, 1.67 (3H, )&

2702l methyl71E 4.15914 methoxyl 7|& 2l Yt} ol ZAHAE HFsto EHAAH
st 3H3HE 9 FZEPhelloptrin® 2 F A3 (Bergendorf et al., 1997).

Compound 5 o] FZEA]

Positive FAB MS m/z 427 [M+H] ' 9 peak$} “C-NMR spectrum© ZRE 33E9 EAAS
CuHy070. 2 38 4 AUtk 'H-NMR spectrum oA 7.56, 6.18 (1H, d, /=9.5 Hz)E %3]
coumarin ]S A8 $ Qa, T lel146, 143 BH, s) & E3| gem-dimethyl 7]1E, 6.00,
598 (1H, m), 1.93, 1.80 (6H, m)E E3] 2712 Angeloyl moietyS 3Tt o]A4e] ZAE
35t EAx g vladle 3¢ E e 2 E anomalin 22 F ST (Tosun et al., 2006).

Compound 6 o] FZEA

Positive FAB MS m/z 271 [M+H]" Peak®} “C-NMR spectrum O ZRE 33Eo] EA4&
CisHiu042 3 4 AT 'H-NMR spectrum oA 7.74, 634 (1H, d, J = 9.5 Hz)E =3}
coumaring AT £ A1, 7.66, 6.79 (1H, d, J = 2.2 Hz)EZ 53| furan ring, 5.58 (1H, t, J
= 7.1 Hz), 498 (2H, d, J = 7.1 Hz) peakE E3] O-CH,-CHEZ, 1.71, 1.69 (3H, s)& 2709
methyl”] & AT & AJT. ol ARE T FIXNH vuse IHFEY
T-ZEimpertorin®. 2 FA 3T (Bergendorf et al., 1997).

Compound 7 & FZE 2

Positive EI MS m/z 216 [M] © ¢} “C-NMR spectrum . 23¥ 3359 A4S CpH04 &
=48 4 dArt. 'H-NMR spectrum oA 7.83, 6.43 (1H, d, J=9.6 Hz) coumariny] & <48 4
VAT, 7.90, 6.87 (1H, d, J/=2.2 Hz)ol| A furan ringS 4.15 o)A singlet ¢] methoxyl 7]S 2SI
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389 FXE  xanthotoxin® 2

A, ol ARE Fdse B
F A5 H(Muller et al., 2004).

Compound 8 & FZ2EA

Positive EI MS oA} m/Zz 328 [M]" peak®} “C-NMR spectum® ZRE] 389 E=A2&
CooHj;s050.2 A3 4 gk 'H-NMR spectrum oA 7.57, 6.19 (1H, d, J=9.5 Hz)
coumarin® & oA = A9, 5.03 (1H, t, J=9.1), 3.26 (2H, br d, J9.1)ol|A] furan ring=,
595 (1H, q, J=8 Hz), 1.29, 1.15 (each 3H, s)o|*] angeloyl7]E <l 4 AU} o9
A7s 233ty EAXFH vadle FE FRE deltoine 2 A3t (Sasaki et al.,
1982).

Compound 99| 74

Positive EI MS m/z 216 [M] * ¢} “C-NMR spectrum O ZRE 3§Eo] E2}2-8 C;pHsOs
o F Z=A3% % 9drh 'H-NMR spectrum oA 8.15, 6.26 (1H, d, J=9.9 Hz)< %3] coumaring
diaber 4= 9l9lar, 7.57, 6.87 (1H, d, /=2.5 Hz)ol|A] furan ring=, 4.25 oA singlet 2] methoxyl
718 2 du. ol ARE FFEte FAXF nludle FE FEE bergaptenO R
FEA s HHMuller er al., 2004).

Compound 109} FZE

'H-NMR spectrum o] 4] & 1~4 o] 4] peak®} “C-NMR spectrumo]A] & 10~40 peak’} %22 E3)
sterol Algel 3FEYL 4P, "C-NMR spectrum 1383, 1293 peak & %3] double
bondE <48 4 AT, Positive FAB MS m/z 413[M+H] 5 E3] EAFS 4122 43
T A}T. o)Ay AHE FTFEI] EHAS Hlwste sgES] FXE stigmasterol =
EA 8t} (Susidarti et al,2007).

Compound 11 & F+Z2EA

Positive FAB MS m/z 375 [M+H]" Peak®} "“C-NMR spectrum O ZXHE] 3§E9 Hap2&
CooHp 072 ﬂﬂ’z}% I el 1H~N]\/IR spectrum Oﬂ/ﬂ = h96.74, 6.529] singlet© &
chromones, 537 (1H, t, J = 52 Hz), 3.18 (1H, dd, J = 17.5, 5,0 Hz ), 3.01 (1H, dd, J = 17.5,
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50 Hz)E %3l pyrano ringS 48 4 AAJdh 4.66 (2H, s) 22 CH-0OF, 140 (3H, s), 1.33
(3H, s)Z gem-(CHs), £, 5.94 (1H, q, J = 7.2Hz), 191 (3H, d, J = 7.1 Hz), 1.83 (3H, 5)& 3|
Angeloyl moietyE o4& = At o4 AAE T A Blwste 3EQ
TZE Ledebouriellol ©.2 F A3} t) (Sasaki et al., 1982).

Compound 12 o] F+ZE A

Positive EI MS m/z 276 [M]" Peak$} “C-NMR spectrum 2. ZHE 33FE S BX24]L CsHi0s2
A 4 Jddth 'H-NMR spectrum oA T M9 627, 5939] singlet® & chromones, 3.86
(1H, t, J=5.0 Hz), 2.93 (I1H, dd, /=174, 50 Hz)S E3] X3H pyrano ringS G4 & F
AATE 1.38, 1.33 (BH, s)2 53] gem-(CH3)S, 13.02 singlet ¢ OHZ|E &<l At} o]ide]
ANE F3ste] BAX 9} vudle] 33E FZE Hamaudol® # A3} (Sasaki et al.,
1982).

Compound 13 2] FZEA]

Positive EI MS m/z 386 [M] peak®} “C-NMR spectrum & E3) 31329 A4S CyHiOs

A Ae 4= Atk 'H-NMR spectrum 7.71, 6.41 (1H, d, J=9.4 Hz)E E3] coumarinQ< o3&
F AN, 7.39, 7.32, 7.26, 444Ebenzene rimgS, 4.28 (2H, br d, J=13.0 Hz) & E3] CH,-O,
3.77, 3.70 (3H, )& =3 2709 methoxyl 715 <l 3t} ol ANE =3}l EHX G
vl sle] E3E9 TZZ 8 -Epicleomioscin® & 5 & ATt (Ahmad et al., 2004).

Compound 14 o] FZEA

Positive FAB MS m/z 263 [M+H]" peak®} "C-NMR spectrum < 3] 22 3132 Ex12]
CuHu0s2 A3 4 dd3, 'H-NMR & 7.61, 620 (1H, d, J=9.5 Hz)}& %3] coumarin®
e 4 QAT 541 (1H, d /4.5 Hz), 440 (1H, d, /=4.5) & %3] furan ringS, 1.32, 1.30
3H peakE FSlgem-(CH:nE o148 4 AT o9 AAE st #HXH HlaLstd]
33HE 9 F2E Xanthoarnol &2 EA3ATh (Zou et al., 2004: Ishii et al., 1973).

o
=2
o
=

Compound 15 o] FZEA

_85._



FAB MS m/z 307 [M+H]" Peak®} “C-NMR spectrum © ZFE 3}1gE9 EA2E CiHis0s
A4 & Ytk 'H-NMR spectrum o)A 5 719)6.42, 6219 singlet® 2 chromones, 4.69
(1H, t, J=8.79 Hz), 323 (2H, d, J=8.79 Hz)Z 3| furan ring ]38 4 AQATh 3.90 singlet
o] methoxyl 7|, 445 (H, br )94 CH,OHEZ Z<ols 4 gtk ol AnE Z§alo
X9 vlusle] FAFES TXE cimigugin® & 54 3} tH(Sasaki et al.,, 1982).

Compound 16 o] F+2&

FAB MS m/z 291 [M+H]" Peak9} "C-NMR spectrum OS2 HE 3FE B2 CieHisOsE
A 4 At 'H-NMR spectrum o4 5 719 6.50, 5.96 singlet © 2 chromonelS <A+&
T AR, 470 (1H, t, J=8.79 Hz), 3.23 (2H, d, J=8.79 Hz)E %3} furan ringS, 3.92 singlet 2
methoxyl 715 %9 ek olare] A FHsle TAAs vmsled HuEe FRE
5-O-methylvisaminol 2. & A3} T} (Sasaki et al., 1982).

Compound 17 o] FZEH

'H-NMR spectrum oA § 1~4 oA peak$} “C-NMR spectrumo]A] & 10~40 peak7} B3-S E3)
sterol AEe] 3FEUS g3, PC-NMR spectrum 33.9, 26.1 peak & E3|| double bond7}
9152, Positive FAB MS m/z 597 [M+Na]" 2 E3] x2S 5762 A4 & 4t o449
A3}g TPl EAX e} vlndle 33E 9 F2E Daucosterol® 58T (Chang et al,
1981).

Compound 18 o] FZE]

FAB MS m/4453 [M+H]" Peak®} “C-NMR spectrum O 2HE 3829 BxaS CuHxOpd
o4t 4 Agrh 'H-NMR spectrum oA F 719]6.65, 5.962] singlet® 2 chromones, 4.84
(1H, dd, J = 8.5, 9.0 Hz), 3.32 (2H, m)C.& furan ringS o) AA I, 226 GH, s) 2-CH3)L 1.26
1.24 (3H, s) &2 gem-(CH;),E 3.81 (3H, s) methoxyl”]Z 221, 440 (1H, d, J =7.6 Hz)S E3|
glhi-H-1'8 &% & JAUrt o)de] AdRE FHst F@A 9 vluste dEY +xE
-O-B-D-glucosyl-5-O-methylvisamminol ©.2 F A3} T} (Sasaki H. ef al, 1982: Sun A. et al,
2006).
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Compound 19 2] 72 &4

Positive FAB MS oA m/z 4099 [M+H]" peak 9+ "C-NMR spectrum® Z2E 3}3E&E 9]
B2 CpH 0502 2388 4 9k 'H-NMR spectrum o)A 5 7] <doublet 7.94, 6.22
(1H, d, /=9.7 Hz) &2 coumarinyS oA & U3, 131, 1.13 (GH, s) & F3i
gem-(CH3)Z, 441 (1H, d, J = 78 Hz) & 53] gl-H-1'943 & SISt olide Zdx4s
Z3sle] @ X9} vlwste] 35 X E Nodakenin 02 EA3GT (Li et al., 2006).

Compound 20 o] FTZEA

FAB MS m/z 469 [M+H]" Peak$} “C-NMR spectrum O 2R E] 33Ee] BA4E CuHynOE
g4 = QAT 'H-NMR spectrum o)A 5 7M9]6.46, 6.079] singlet®® chromones, 2.03
(3H, s) & E3] -CH;E, 5.02 (1H, 4, J=7.8 H2)E E3&] glu-H-1" & A& 5 1tk 13.74
(1H, ) %3] OHVIE 1.51, 138 (3H, s) gem-(CH:),7|E &gt} ol A#ARE ZFH3lH
FHX el vlwdte] FFES FTEE  sec-O-Glucosylhamaudol 2.2 FX 3} TH(Sasaki et al.,
1982).

Compound 21 & FZE4

FAB MS m/z 469 [M+H]" Peak$} “C-NMR spectrum ©.ZRE 3FES EAAS CpHxOnz
48 4 gt 'H-NMR spectrum oA 5 719]6.65, 6.302] singlet® 2 chromoneg ¢33},
452 (2H, br s) & Es]| -CH,-0-Z, 428 (1H, d, /=76 Hz)E E& gli-H-1" & AT
AAqTh 3.82 BH, s)& E3methoxyl”]S 1.13 (6H, d, /=33 Hz) gem-(CH3),7|E <3},
ol4e A#RE T E@X Hlwste FHIES FRE  prim-O-Glucosylcimifugin 2.2
F 8T} (Sasaki H. ef al., 1982: Sun A. et al., 2006).
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Compound name Anomalin

Molecular formula CogHaeO Molecular weight 426
Source HE [Saposhnikovia divaricata (Turez.) Schischik. (Umbelliferae)]

oL
%J\/\go*—é’ B

ON e

o Ty

"H-NMR (400 MHz, CDCL) 8 : 7.56 (1H, d. J = 9.5 Hz, H-4), 7.33 (1H. d. J = 8.6 Hz, H-5),
6.78 (1H, d, J= 8.6 Hz, H-6). 6.67 (H, d. J=4.7 Hz. H-4"), 6.18 (1H. d, J= 9.5 Hz, H-3), 542
(1H, d, J=4.7 Hz. H-3"), 1.46 (3H. 5. gem-CHj), 1.43 (3H. s. gem-CHs). angeloyl moiety: 6.00
(1H, m, B-H), 5.98 (1H, m, §-H). 1.93 (61, o, CH;). 1.80 (6H. brd, J=7.4 Hz. CHy)

BCANMR (160 MHz, CDCL) 8 @ 166.4 {angelolyl (=0), 166.2 (angelolyl C=0), 159.7 (C-2),
156.6 (C-7). 154.0 {C-9), 143.1 (C-4), 140.0 {angeloyl C=(C), 138.4 (angeloyl C=C), 129.2 (C-
5). 127.3 (angeloyl C=C), 137.0 (angeloyl C=C), 114.3.(C-6), 113.2 (C-3), 1124 (C-10), 107.5
(C-8), 77.4 (C-27). 70.1 (C-37), 60.1 (C-47), 254 (gem-CH3), 22.4 {gem~CH;). 20.4 (angeloyl-
CH;). 20.3 (angeloyl-CH;) ‘

Positive FAB MS w2 427 [M+H]"

References
1. Pharmaceutical Biology, 44, 528-533 (2006)
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Compound name Nodakenin

Molecular formula CaoH405 Molecular weight 408

Source HE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

o OGN
Ho{f @ 0”0

"H-NMR (300 MHz, DMSO-d;)  : 7.94 (1H. d.J= 9.7 Hz, H-4), 7.50 (1H. s, H-5), 6.83 (1H, s,
H-R), 6.22 (1H. d, J=9.7 Hz, H-3), 4.91 (1H. m. H-3"). 4.41 (1H, 4, /=7.8 Hz. glu-H-1"),
3.26-2.89 (4H. m, sugar proton), 1.31 (3H, s, gemn-CHs). 1.13 (3H. 5. gem-CHs)

PCNMR (75 MHz, DMSO-dy) 8 :163.0 (C-7). 160.4 (C-2), 155.5 (C-9). 144.7 (C-4). 125.6 (C-
6), 124.0 (C-3). 112.2(C-3), 111.3 (C-10), 97.2 (C-8). 96.9 (glu-1"), 90.0 (C-2"), 77.0 {glu-5").
76.9 (glu-3"), 76.8 (C-4"), 73.5 (glu-2"). 70.0 (glu-4"), 61.2 (glu-6"). 29.1 {C-3"), 23.2 (gem-
CH,). 21.8 {gem-CH;)

Positive FAB MS mi/z 409 [M+H]"

References
1. Natural Product Research, 20, §60-865 (2006)
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Compound name Cimifugin

Molecular formula CisHi05 Molecular weight 306
Source BHE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

OMe O
s, J;‘—x ;‘/.\}O "5
Haﬁ‘m OH
O O/“\/
T a 4

'H-NMR (300 MHz, CDClY 61 6.42 (1H., 5. H-8), 6.21 (1H, 5, H-3), 4.69 (1H, , /= 8.8 Hz, H~-
27, 4.45 (2H, brs, CH,OH), 3.90 (3H. s, -OCH;). 3.23 (2H. d. J = 88 Hz, H-3"), 1.35 3H. s.
gem-CHs). 1.22 (3H, s, gem-CH;)

BCNMR (125 MHz, CDCL) 8 :175.5 (C-4). 166.4 (C-2), 164.6 (C-5), 158.9 (C-7). 155.1 (C-9),
117.4 (C-6). 111.4 (C-10), 108.4 (C-3). 93.3 (C-8). 91.1 (C-2"), 70.0 (C-4"), 60.3 (-OCH;), 59.4

(2-CH,). 27.0 (C-37), 25.8 (gem-CH;), 24.9 (gen-CH;)

Positive FAB MS nv/z 307 [M+H]

References
1. Chemical and Pharmaceutical Bulletin, 30, 3555-3562 (1982)
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Compound name sec-O-Glucosylhamandol

Molecular formula CaHy 04 Molecular weight 438
Source 42 [Saposhnikovia divaricata (Turcz.) Schischik. (Umbelliferae)]

TH-NMR (500 MHz, CsDsN) 8 @ 13.74 (1H, 5. 5-OH), 6.46 (1H, s, H-8), 6.07 (1H, s, H-3), 5.02
(1H, d. J= 7.8 Hz. glu-H-1") 3.98-3.15 (4H, m, sugar protons) 3.15 (2H, qd. J=17.1, 5.8 Hz,
H-47), 2.03 (3H. s, 2-CH;). 1.51 (3H. s, gem-CHs), 1.38 (3H. s. gem-CHj)

BENMR (125 MHz, C5DsN) 6 182.7 (C-4), 167.3 (C-2). 160.1 (C-5), 159.6 (C-7). 156.3 (C-
9), 104.5 (C-10). 104.0 (C-6) 102.6 (glu-1") 108.4 (C-3), 94.9 (C-8), 78.4 (C-27), 78.4 (C-3"),
78.4 (glu-2.57), 71.8 (gh-4"), 63.0 (ghw-6"). 60.4 (<OCH;). 25.6 (gem-CH;). 22.5 (gem-CHjy)
22.4(C-47, 20.0 (2-CH;3)

Positive FAB m/z 439 [M+H]"

References

1. Chemical and Pharmaceutical Bulletin 30, 33553562 (1982)
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Compound name prim-O-Glucosylcimifugin

Molecular formula CyHiys04y Molecular weight 468
Source 8FE [Saposimikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
OMe O
Y 3‘“‘"‘3 ;;:\3“ i 2
HO 75 ( I ( |
0" NF g O
rAE -0,
N
HO" /[' OH
OH
HO

TH-NMR (300 MHz, DMSO-ds) 8 6.65 (1H, s, H-8). 6.30 (1H. 5, H-3). 4.70 (1H. m. H-2"). 4.52
(2H, brs, 2-CHy), 4.28 (1H, d, J = 7.6 Hz, glu-H-1"), 3.82 (3H. s, -OCH;). 3.32 (2H. m, H-3",
overapped). 3.02~3.66 (4H, m, sugar proton), 1.13 (6H. d, J= 3.3 Hz, gem-(CH;))

BCNMR (125 MHz, DMSO-dy) 8 175.6 (C-4). 166.4 (C-2). 162.5 (C-5). 159.0 (C-7), 155.2 (C-
93, 117.6 (C-6). 111.5 (C-10), 110.3 (C-3). 102.4 (glu-1") 93.4 (C-8). 91.1 (C-27), 77.1 (glu-5"),
76.7 (gln-37). 73.5 (glu-2"), 70.1 (C-4), 65.2 (2-CHy), 61.2 {glu-6"). 60.4 (-OCH;), 27.1 (C-3"),

25.9 (gem-CHa), 25.0 {gem-CHs)

Positive FAB MS m/z 469 [M+H]

References

1. Chemical and Pharmaceutical Bulletin, 30, 3555-3562 (1982)

2. Journal of Liquid Chromatography & Related Technologies, 29, 751-759 {2006)
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Compound name 8 -epi-Cleomiscosin

Molecular formula CapHi50s Molecular weight 386
Source "8 [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae))

'H-NMR (400 MHz, CsDsN) : 8 7.71 (1H, d. /=9.4 Hz. H-4), 7.39 (1H, s, H-2"), 7.32 (1H. d,
J=8.0 Hz, H-6"), 7.26 (1H. d, J=8.0 Hz, H-5"), 6.70 (1H, s, H-3), 6.41 (11, d, J=9.4 Hz, H-3),
5.55 (1H, d. /=8.0 Hz, H-7"), 4.44 (1H, d, /=8.0 Hz. H-8"). 4.28 (2H. brd, /=13.0 Hz, H-9"),
3.77 (3H. s. 6-OCHy), 3.70 (3H, 5, 3"-OCH;)

PC-NMR (100 MHz, C;DsN): 3 160.8 (C-2), 149.2 (C-37), 148.9 (C-4"), 146.5 (C-6), 144.5 (C-
4), 139.5 (C-9), 138.5 (C-7), 133.1 (C-8), 1277 (C-1'), 1218 (C-6'). 116.7 (C-5), 114.0 (C-3).
1124 (C-27), 112.0 (C-10), 101.2 (C-5). 80.0 (C-8"), 77.6 (C-7), 60.8 (C-9"), 56.1 (6-OCH,),
56.0 (3"-OCH;)

Positive EI MS m/z 386 [M]"

References
1. Chemical and Pharmaceutical Bulletin, 52, 1438-1461 (2004)
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Compound name Hamaudol

Molecular fornmla C15H60s Molecular weight 276
Source HHE [Saposhmikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

'H-NMR (500 MHz, CDCl3) 8: 13.02 (1H, 5. 5-OH), 6.27 (1H. 5. H-8), 5.93 (1H. 5. H-3). 3.86
(1H. . J=5.0 Hz, H-3'), 2.93 (1H. dd, /=17.4, 5.0 Hz. H-4"). 2.62 (1H. dd, J=17.4, 5.0 Hz. H-

47, 1.38 (3H. s, gemn-CHjy), 1.33 (3H. 5, gem-CH,)

BCNMR (125 MHz, CDCl) 8: 182.5 (C-4). 166.8 (C-2), 159.7 (C-3), 159.1 (C-7). 156.2 (C-9),
108.3 (C-3), 104.4 (C-10). 102.8 (C-6). 94.8 (C-8). 78.4 (C-27), 68.7 (C-3"). 25.4 (C-4). 24.8

{gem-CH;). 22.1 {(gem-CHj). 20.6 {2-CHj3)

Positive EI MS m/ 276 [M]”

References

1. Chemical and Pharmaceutical Bulletin 30, 3555-3562 (1982)
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Compound name Deltoin

Molecular formula C1oH60:5 Molecular weight 328
Source B8 [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

Tl

S—G |

ol
: ¢ 0 0
1

'H-NMR (300 MHz, CDCL) & 7.57 (1H, d. J=9.5, H-4), 7.19 (1H. s, H-8), 6.72 (1H. s, H-5),
6.19 (1H, d, /=9.5 Hz, H-3), 5.95 (1H. q, /=8 Hz, §-H ), 5.03 (1H. t. J=9.1 Hz, H-2"), 3.26 (2H.
brd. J=9.1 Hz. H-37), 1.60 (3H, s, gem-CHs), 1.59 (3H. s, gem-CHs) angeloyl moiety: 6.06 {1H,
q.J=062Hz B-H). 1.82 (3H. dq, /=73, 1.2 Hz CH;). 1.89 (3H. p, J = 1.5 Hz, CH,)

PC-NMR (75 MHz, CDCly) &: 167.1 (angelolyl C=0), 163.7 (C-7), 161.4 (C-2), 155.8 (C-9).
143.6 (C-4). 137.6 (angeloyl C=C), 128.7 (angeloyl C=C), 124.5 (C-6), 123.2 (C-5), 112.3 (C-
3). 97.9 (C-8), 89.1 (C-29, 82.0 (C-4Y), 29.6 (C-3Y, 22.3 (gem-CHs), 21.4 {gem-CHs), 20.5
{angeloyl CH3), 15.6 (angeloyl CH;)

Positive EI MS m/z 328 [M]

References

1. Chemical and Pharmacentical Bulletin, 30, 3555-3562 (1982)
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Compound name Marmesin

Molecular formula Cy4Hi: 04 Molecular weight 246
Source HhE- [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

'"H-NMR (300 MHz. CDCL) § 7.58 (1H. d, J = 9.5 Hz, H-4), 7.20 (1H. 5. H-5). 6.73 (1H, s, H-
8). 6.19 (1H. 4. J/=9.5 Hz, H-3), 471 (1H, t, J= 9.0 Hz, H-2"), 3.20 (2H. d, ./=9.0 Hz, H-3"),
1.53 (3H. 5. gem-CH;}. 1.22 (3H, s, gem-CH,)

BCNMR (75 MHz, CDCL) 8 @ 163.1 (C-7), 161.4 (C-2), 155.0 (C-9), 143.6 (C-4), 125.0 (C-6).
123.4 (C-5). 112.8 (C-10), 112.4 (C-3). 98.8 (C-8), 91.1 (C-27), 71.3 (C-4), 28.1 (C-3") 25.7

{gem-CHa), 24.8 (gem-CHs)

Positive FAB MS m/z 247 [M+HT

References
1. Phytochemistry. 81, 629-635 (1999)
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Compound name Xanthoarnol

Molecular formula CyaHyOs Molecular weight 262
Source BV 2 [Saposhnikovia divaricara (Turcz.) Schischk. (Umbelliferae)]

HO
Nepe
HO”’}z- z ? a/’g O/lho

1

"H-NMR (400 MHz, CDCls) 8 7.61 (1H, d. /=9.5 Hz, H-4), 7.45 (1H. 5. H-5), 6.76 (1H. s, H-8),
6.20 (1H, d, /=9.5 Hz, H-3). 541 (1H, d /=4.5 Hz, H-3"), 440 (H, d, J=4.5, H-2"), 1.32 (3H. s,
gem-CHs), 1.30 (3H. s, gemn-CH;)
BCNMR (100 MHz, CDCL) § 1 163.0 (C-7), 161.1 (C-2), 135.9 (C-9), 143.6 (C-4), 129.7 (C-
6), 1247 (C-5), 1134 (C-10), 112.9 {C-3), 98.7 (C-B), 98.4 (C-27), 72.3 (C-37), 71.2 {(C-4"),
25.7 (gem-CHas). 24.9 (gem-~-CH;)

Positive FAB MS m/z 263 [M+H]

References
1. Journal of Organic Chemistry, 70, 1761-1770 (2004)

2. Chemical and Pharmaceutical Bulletin, 21, 2346-2348 (1973)
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Compound name 5-0-Methylvisamminol

Molecular formula Ci6H 05 Molecular weight 290
Source BB [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
OMe O

L
eent
4 ? P

"H-NMR (300 MHz, CDCl )0 :6.50 (1H., s, H-8), 5.96 (1H, s, H-3), 4.70 (1H, t, /=8.8 Hz, H-
2%). 3.92 (3H, -OCH;), 3.23 (2H, 4, J=8.8 Hz, H-3"), 2.25 (3H, brs, 2-CH;3), 1.34 (3H, s. gem-
CH;). 1.22 (3H, s, gen~CH;)

BCNMR (100 MHz, CDCL) 85 177.0 (C-4), 164.2 (C-5), 163.2 (C-2), 159.6 (C-7). 155.7 (C-
9). 117.0 (C-6). 111.7 (C-3), 112.2 (C-10). 93.6 (C-8), 91.3 (C-2"). 71.3 (C-4"). 60.8 (-OCH3),

27.6 (C-37). 25.5 (gem-CHa). 24.4 (gem-CH;)

Positive FAB m/z 291 [M+H]

References
1. Chemical and Pharmaceutical Bulletin, 52, 1458-1461 (2004)
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Cglnpound name 4'-0-p-D-gl iiCOSyl-s~(}-]ﬁe thylvisamminol

Molecular formula CyHasOy0 Molecular weight 452

Source 25 [Sapostmikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

"H-NMR (400 MHz, DMSO-dy) : 6.65 (1H. 5. H-8). 5 5.96 (1H. brs, H-3), 4.84 (1H, dd, /=90,
8.5 Hz, H-2'), 3.32 (2H. m, H-3", overlapped). 2.26 (3H, s, 2-CH;). 1.26 (3H. 5. gen-CH,). 1.24
(3H, s, gem-CHs). 3.81 (3H, s, -OCH,), 4.40 (1H. d, J =7.6 Hz, gh-H-1%), 3.02~3.40 (6H., m,

sugar protons)

PCNMR (75MHz. DMSO-ds): § 176.9 (C-4), 165.0 (C-3), 164.7 (C-2), 159.7 (C-7). 155.7 (C-
9), 117.5 (C-6). 111.2 (C-10), 111.1 (C-3), 97.7 (glu-1"), 93.6 (C-8), 90.7 {C-2"), 77.6 {C-4"),
772 (ghn-57). 76.8 (gln-37). 74.0 (ghu-27). 70.5 (glu-47). 61.3 (glu-67. 60.7 (~OCH;). 27.9 (C-3"),
23.4 (gem-CHs), 22.5 (gemn-CHj), 19.8 (2-CH3),

Positive FAB MS mi/z 453 [M+H]"

References
1. Chemical and Pharmaceutical Bulletin, 52, 1458-1461 (2004)
2. Joumal of Liquid Chromatography & Related Technologies, 29, 751-759 (2006)
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Compound name Bergapten

Molecular formula CHz 04 Molecular weight 216
Source - [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
OMe
0P oo
i 8 "

'H-NMR (300 MHz, CsDsN ) 8 ¢ 8.15 (1H. d, /=9.8 Hz, H-4), 7.57 (1H, d, J=2.5 Hz, H-3"), 7.12
(1H, s. H-8). 6.87 (1H, d. J/=2.5 Hz, H-2"), 6.26 (1H, d, J=9.8 Hz, H-3), 4.25 (3H, 5,-OCH;)

BCNMR (75 MHz, CDCL) 8 : 161.2 (C-2), 158.4 (C-7). 152.7 (C-9), 149.6 (C-5), 144.8 (C-
2°), 139.3 (C-4). 112.9 (C-6). 112.6 (C-3), 106.4 (C-10). 105.0 (C-3"). 93.9 (C-8). 60.1 (-OCH;)

Positive EIMS m/z 216 [M]*

References
I, Chemical and Pharmaceutical Bulletin 30, 3555-3562 (1982)

2. Acta Pharmaceutica, 34, 277-285 (2004)
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Compound name Xanthotoxin

Molecular formula CiaH: Oy Molecular weight 216

Source HHE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

5

S?”’J\ia"’/” o o

OMe |

'H-NMR (400 MHz, CsDsN ) 3 : 7.91 (1H. d. J=2.1 Hz, H-2"). 7.78 (1H, d, J=9.6 Hz. H-4),
7.37 (1H, s. H-5), 6.87 (1H. d, J=2.4 H1, H-3"). 6.41 (1H, d, J=9.4 Hz, H-3), 4.15 (3H, 5.-OCH;)

BC-NMR (100 MHz, CsDsN) 8 : 160.4 (C-2), 147.8 (C-7). 147.8 (C-4), 147.5 (C-27), 143.9 (C-
9). 132.8 (C-8). 126.5 (C-6). 116.4 (C-10), 114.9 (C-3). 113.0 (C-5), 107.2 (C-3"), 60.1 (-OCH3)

Positive EI MS m/z 216 [M]*

References
1. Chemical and Pharmaceutical Bulletin, 52, 1458-1461 (2004)
2. Acta Pharmaceutica, 84, 277-285 (2004)
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Compound name Daucesterol

Molecular formula C33Hs0 Molecular weight 576
Sowrce W5 [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
=t 39
o 22
24 o 26
25
a1

BCNMR (75Hz, CsDsN) 8 1 141.0 (C-5). 122.3 (C-6). 102.7 (C-17). 78.7 (C-3"). 78.7 (C-3).
78.5 (C-5)). 76.4 (C-2'). T1.8 (C-4'), 62.9 (C-67). 56.9 (C-14), 56,3 (C-17). 50.4 (C-9), 46.1 (C-
24), 42.5 (C-13), 40.1 (C-4), 39.4 (C-12), 36.4 (C-20). 37.5 (C-1), 36.9 (C-10). 32.2 (C-8), 32.1
(C-22). 32.1 (C-7). 30.3 {C-2), 29.6 (C-25), 28.2 (C-16), 28.6 (C-23), 26.6 (C-15), 23.0 (C-28).
211 (C-11), 21.0 (C-27), 19.4 (C-19), 19.3 (C-26), 19.1 (C-21). 12.2 (C-29), 12.1 (C-18)

Positive FAB MS ni/z 599 [M+Na]"

References
1. Korean Joumal of Pharmacognosy. 12, 12-24 (1981)
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Compound name B-sitosterol

Molecular formula CroHs O Molecular weight 414

Source HE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

BCNMR (100 MHz, CDCly) & : 140.7 (C-5), 121.7 (C-6) 71.8 (C-3), 56.7 (C-14), 56.0 {C-17),
50.1 (C-9). 45.8 (C-24), 42.3 (C-13), 42.3 (C-4). 39.8 (C-12). 37.3 (C-1), 36.5 (C-10). 36.1 (C-
20), 33.9 (C-22), 31.9 (C-8), 31.9 (C-7), 31.7 (C-2), 29.7 (C-25), 28.2 (C-16). 26.1 (C-23), 24.3
(C-15), 23.0 (C-28), 21.1 (C-11), 19.8 (C-27). 19.4 (C-19). 19.0 (C-26). 18.8 {(C-21). 12.0 (C-
29), 11.8 (C-18)

Positive FAB MS m/z 415 [M+H]

References
1. Korean Journal of Pharmacognosy, 12, 12-24 (1981)
2. Goad L., Akihisa T. dnalysis of Sterol, Blackid Academie & Professional, London. 378

(1997)
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Compound name Stigmastroel

Molecular formula CroHy: O Molecular weight 412
Source S9% [Saposhnikovia divaricata (Turcz.y Schischk. (Umbelliferae))]

PCNMR (100 MHz, CDCL) 8 : 140.7 (C-5). 138.3 (C-22), 129.3 (C-23). 121.7 (C-6), 71.8 (C-
3), 56.9 (C-14), 55.9 (C-17). 51.2 (C-24), 50.1 (C-9). 42.3 (C-4). 42.2 (C-13). 40.5 (C-20).
39.8 (C-12). 37.2 (C-1). 36.5 (C-10), 31.9 (C-25). 31.9 (C-8), 31.9 (C-7). 31.6 (C-2). 29.1 (C-
16). 25.4 (C-28). 24.3 (C-15). 22.2 (C-21), 21.2 (C-27), 21.1 (C-11). 19.4 (C-19). 19.0 (C-26),
12.8 (C-29). 12.0 (C-18)

Positive FAB MS mv/z 413 [M+H]™

References
1. Goad L.. Akihisa T. dnalysis of Sterol, Blackid Academie & Professional, London, 380
(1997)
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Compound name Imperatorin

Molecular formula CieH1:04 Molecular weight 270
Source uHE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

"H-NMR (300 Hz, CDCL) 8: 7.74 (1H, 4. J = 9.5 Hz, H-4) 7.66 (1H. d, J = 2.2 Hz, H-2"), 7.33
(1H. s, H-5), 6.79 (1H, d. J = 2.2 Hz, H-3), 6.34 (1H. d. J = 9.5 Hz. H-3), 5.58 (1H. . J = 7.1
Hz, H-2"), 4.98 (2H, d,J = 7.1 Hz, H-1"), 1.71 (3H. s, H-4"), 1.69 (3H, 5. H-5")

IR 44.(KBr) cm™ 1 1720 (C=0). 1587, 1448
UV Agudlog 8) nm : 223 (4.5), 241 (4.2). 269 (4.3), 313 (4.1)

Positive FAB MS m/z 271 [M+H]"

References
1. Phytochemestry, 44, 1121-1124 (1997)
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Compound name Phellopterin

Molecular formula Cy7H,1505 Molecular weight 300
Source vhE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

TH-NMR (300 MHz, CDCl;) & 8.09 (1H, d, J = 9.7 Hz, H-4) 739 (1H. d, / = 2.4 Hz, H-2"),
696 (1H. d, J =24 Hz H-3"), 625 (1H, d. J = 97 Hz, H-3), 558 (1H. v. J = 7.1 Hz, H-2").
482 (2H,d J=7.1Hz H-1"), 4.15 (OCHz), 1.71 (3H. s, H-4"). 1.67 (3H, 5. H-5")

TR 14(KBr) o™ 1 1729 (C=0), 1604, 1477
UV de(log £) nm 1 230 (4.2), 250 (4.1), 257 (4.1), 294 (3.8)

Positive FAB MS m/z 301 [M+H]"

References
1. Phytochemestry, 44, 1121-1124 (1997

2. Chemical and Pharmaceutical Bulletin, 30, 3555-3562 (1982)
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Compound name Ledebouriellol

Molecular formula CyH5y 0 Molecular weight 374

Source 2% [Saposhnikovia divavicata (Turcz.) Schischk. (Umbelliferae)]

"H-NMR (500 MHz, CsDsN) 6: 13.7 {1H., s. 5-OH). 6.74 (1H, s, H-8), 6.52 (1H, s, H-3), 5.37
(1H. t,J = 5.1 Hz, H-3"), 4.66 (2H, s, 2-CH,), 3.18 (1H, dd. J = 17.5, 5.1 Hz, H-4"), 3.01 (1H,
dd, J = 17.5, 5.0 Hz, H-4"), 1.40 (3H, s, gem-CH;), 1.33 (3H, 5. gem-CH;), angeloyl moiety:
594(1H.q.J=72Hz -H). 1.91 (3H. d.J = 7.2 Hz, CH;). 1.83 (3H. 5, CHy)

PC-NMR (125 MHz, CsDsN3) 6 183.1 (C-4), 171.6 (angelolyl C=0), 166.9 (C-2), 160.1 (C-5).
159.4 (C-7), 156.3 {C-9), 139.1 (angeloyl C=C), 127.8 (angeloyl C=C), 106.0 (C-3), 105.2 (C-
10), 102.9 (C-6). 95.1 (C-8), 77.4 {C-2"), 69.9 (C-3"). 60.7 (2-CH,), 24.6 (gem-CH), 23.1 (gem-
CH;), 23.1{C-4"). 20.6 (angeloyl CH;), 15.8 (angeloyl CH;)

Positive FAB MS m/z 375 [M+H]™

References

>

. Chemical and Pharmaceutical Bulletin, 30, 3555-3562 (1982)
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Compound name 3"-0-Angeloylhamaudol

Molecular formula CoyHos Os Molecular weight 358
Source 22 [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

'H-NMR (300 MHz, CDClLy) 6: 12.98 (1H. s. 5-OH), 6.30 (1H. s, H-8), .97 (1H, 5, H-3), 5.15
(1H. t.J=5.1 Hz, H-3"), 3.00 (1H, dd. J = 17.6, 5.1 Hz, H-4"), 2.77 {1H. dd. J = 17.6. 5.1 Hz.
H-47y, 2.30 (3H. s, 2-CHs), 1.35 (3H. s, gem-CH;). 1.34 (3H, s, gem-CH,). angeloyl moiety:
6,06 (1H, q. J = 6.2 Hz. B-H). 1.89 (3H, dq. J = 7.4, 1.3 Hz. p-CHs). 1.82 3H. 3, 0-CHy)

BCNMR (75 MHz, CDCL) & 182.5 (C-4), 166.8 {angelolyl C=0). 166.7 (C-2), 159.5 (C-3).
158.8 (C-7), 156.2 (C-9), 139.0 (angeloyl C=C), 127.4 {angeloyl C=C), 108.3 {C-3), 104.3 (C-
10), 102.6 (C-6), 94.7 (C-8), 76.9 (C-3"), 69.5 (C-29, 24.9 (gem~CHs), 23.0 (gem-CH;). 22.7 (C-
4%, 20.5 (angeloyvl CH;). 15.7 (angeloyl CH,),

IR 14:(KBn) cm’ 1714 (C=0), 1654 (C=0. angeloyl moiety)
UV Amadlog €y nm : 230.1 (3.2), 250.2 (3.1), 257.9 (3.1), 294.7 (2.8)

Positive FAB MS m/z 359 [M+H]™

References

1. Chemical and Pharmaceutical Bulletin 30, 35553562 {1982)
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'H-NMR (300 Hz, CDCL) &: 7.74 (1H, d, J = 9.5 Hz, H-4) 7.66 (1H, d, J = 2.2 Hz, H-2"), 7.33
(1H, s, H-5), 6.79 (1H, d, J = 2.2 Hz, H-3), 6.34 (1H, d, J = 9.5 Hz, H-3), 5.58 (1H, t, J = 7.1
Hz, H-2"), 498 (2H, d, J = 7.1 Hz, H-1"), 1.71 (3H, s, H-4"), 1.69 (34, s, H-5")

IR Vimax(KBr) em™ : 1720 (C=0), 1587, 1448

UV Ama(log €) nm : 223 (4.5), 241 (4.2), 269 (4.3), 313 (4.1)
Positive FAB MS m/z 271 [M+H]"
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“AAA-
phellopterin

U3 [ Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
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imperatorin2 W59 g9 WgE FEES Yol E(EOANE £
A BAeh 1 pxE §) aYd gor RAFE 300, #4344 CoHiOs & 7HAch 2 £33 Hol

HE g3 2.

'H-NMR (300 MHz, CDCL) &: 8.09 (1H, d, J = 9.7 Hz, H-4) 7.59 (1H, d, J = 2.4 Hz, H-2),
6.96 (1H, d, J = 2.4 Hz, H-3), 625 (I1H, d, J = 9.7 Hz, H-3), 558 (1H, t, J = 7.1 Hz, H-2"),
4.82 (2H, d, J = 7.1 Hz, H-1"), 4.15 (OCH3), 1.71 (3H, s, H-4"), 1.67 (3H, s, H-5")

IR e KBr) cm™ : 1729 (C=0), 1604, 1477

UV Ama(log €) nm : 230 (4.2), 250 (4.1), 257 (4.1), 294 (3.8)

Positive FAB MS m/z 301 [M+H]
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3’'-0-angeloylhamaudol

7194 ®E [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
A §-2 Bt
7z

O
e

3'-O-angeloylhamaudol2 W59 B9 &g FEES JdEYolAH o] E(EtOAC)E & 83 FolA
28 Hesdd Edojt) O FRE 9 ¥y oy B
FEA dolHe e 2o

A

N

FF2 358, £A4 CulaOs & 7HAT. O

He

'H-NMR (300 MHz, CDCl) &: 12.98 (1H, s, 5-OH), 6.30 (1H, s, H-8), 5.97(1H, s, H-3), 5.15
(1H, t, J = 5.1 Hz, H-3"), 3.00 (1H, dd, J = 17.6, 5,1 Hz, H-4), 2.77 (14, dd, J = 17.6, 5.1 Hz,
H-4"), 230 (3H, s, 2-CH;), 1.35 (3H, s, gem-CHs), 1.34 (3H, s, gem-CHj), angeloyl moiety:
6.06(1H, q, J = 6.2 Hz, B-H), 1.89 (3H, dq, J = 7.4, 1.3 Hz, B-CH;), 1.82 (3H, s, a-CHa)

PC-NMR (75 MHz, CDCly) 6: 182.5 (C-4), 166.8(angelolyl C=0), 166.7 (C-2), 159.5 (C-5), 158.8
(C-7), 156.2 (C-9), 139.0 (angeloyl C=C), 127.4 (angeloyl C=C), 108.3 (C-3), 104.3 (C-10), 102.6
(C-6), 94.7 (C-8), 76.9 (C-3"), 69.5 (C-2"), 249 (gem-CHs3), 23.0 (gem-CHs), 22.7 (C-4"), 20.5
(angeloyl CHz3), 15.7 (angeloyl CHs),

IR 4ua(KBr) cm™ : 1714 (C=0), 1654 (C=0, angeloyl moiety)

UV Anax(log €) nm : 230.1 (3.2), 250.2 (3.1), 257.9 (3.1), 294.7 (2.8)

Positive FAB MS m/z 359 [M+H] ©
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3’-0-angeloylhamaudol colorless crystal 1000mg 730mg 250mg

2 f3-sitosterol white crystal 200mg 200mg Omg
3 marmesin colorless powder 3mg 3mg Omg
4 phellopterin slightly yellow 40mg 20mg 20mg

powder
5 anomalin white powder 200mg 190mg 10mg
6 imperatorin colorless powder 150mg 20mg 100mg
7 xanthotoxin white solid Smg Smg Omg
8 deltoin Colorless plate 30mg 10mg 20mg
9 bergapten white solid 60 mg 10mg 50mg
10 stigmasterol white crystal 30 mg 30 mg Omg
11 ledebouriellol Slightly powder 30mg 30mg Omg
12 hamaudol Slightly powder 220mg 200mg 10mg
13 §’-epicleomioscin white powder 8 mg 8mg Omg
14 xanthoarnol colorless solid Smg Smg Omg
15 cimifugin Slightly powder 15mg Smg 10mg
16 5-O-methylvisamminol white powder 40mg 30mg 10mg
17 daucosterol Slightly powder 1000mg 1000mg Omg
18 4’-0-glucosyl-5-0O-methylvisam white powder 40mg 10mg 20mg
minol

19 nodakenin white powder 30mg 20mg 10mg
20 sec-O-glucosylhamaudol colorless solid 1200mg 1000mg 100mg
21 prim-O-glucosylcimifugin colorless solid 100mg 80mg 10mg
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A2d ANz ATYPE £

Compound name Saikosaponin B,

Molecular formula CpHieO3 Molecular weight 780

Source A& [Buplewrum filcatum L. (Umbelliferae)]
3 el

"H-NMR (300 Hz, pyridine-ds) §: 0.87 (3H. 5. H-26). 0.91 (3H, 5. H-24), 0.98 (3H, s, H-30).
1.00 (3H, s, H-29), 1.04 (3H, 5. H-25). 1.44 (3H. 5. H-6"), 1.68 (3H. 5, H-27), “C-NMR (75 Hz.
pyridine-ds) 8: 136.0 (C-13)). 133.0 (C-18), 126.2 (C-11), 126.2 (C-12), 106.6 (C-1"), 105.9
(C-17). 85.2 (C-37), 81.6 (C-3). 78.7 (C-3"), 78.4 (C-5"), 75.8 (C-2"), 72.1 (C-4"). 72.1 (C-4"),
718 (C-2%), 71.0 (C-5"), 67.6 (C-16). 64.7 (C-28), 64.0 (C-23). 62.6 (C-6"), 53.9 (C-9). 47.3 (C-
5), 45.2 (C-17), 43.6 (C-4), 41.8 (C-14), 41.0 (C-8). 38.9 (C-19). 38.3 (C-1). 36.4 (C-10), 35.4
(C-21), 32.5 (C-15), 32.5 (C-20), 32.2 (C-7), 31.8 (C-30), 26.1 {C-2), 25.0 (C-29). 24.4 (C-22),
208 {C-27). 18.8 (C-6). 18.2 (C-25), 17.2 (C-26). 17.2 (C-6)). 13.1 (C24), IR vux(KBr) e
3424 (-OH), 1376, 1070, FABMS m/= 803 [M+Na]"

References
Lo Chem. Phorm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound nae Saikosaponin B,

Molecular formula CsH704, Molecular weight 812

Source N & [Bupleurum falcatum L. (Umbelliferae)]
30 33

H;CO. 1 ine A8 A
LT _ 1 CH,0H
f T o
3 . 3 a7
CHy O
HO mog « GHOH
\\zi(? R
HOH,C |
}-0 | OH
Ny
OH &

"H-NMR (300 Hz, pyridine-ds) 8: 0.87 (3H. s, H-24). 0.95 (3H. 5. H-30). 0.98 (3H, 5. H-29),
1.06 (3H. s, H-25), 1.09 (3H, s, H-27). 1.38 (3H, s. H-26), 1.40 (3H, s, H-6"), “C-NMR (100
Hz. pyridine-ds) §: 148.2 (C-13), 122.5 (C-12). 106.7 (C-1"), 106.0 (C-1"), 85.2 (C-3"), 81.7 (C-
3), 78.7 (C-3"), 78.4 (C-3"), 7T5.8 (C-11), 75.8 (C-2"). 72.1 {(C-4™), 72.1 (C-4"). 71.8 (C-2). 71.0
(C-5), 68.5 (C-28), 66.1 (C-16). 64.2 (C-23). 62.6 (C-6"), 52.0 (C-9), 49.6 (C-5). 47.6 (C-19),
43.9 (C-14), 43.9 (C-18), 43.8 (C-4), 43 8 (C-17), 41.9 (C-8), 40.1 (C-1). 38.0 (C-10). 36.8 (C-
15), 34.2 (C-21), 33.2 (C-7). 33.1 (C-29), 31.0 (C-20), 26.4 (C-27), 26.2 (C-2), 26.2 (C-22),
24.0 (C-30), 18.3 (C-6), 18.2 (C-26). 17.9 (C-25). 17.1 (C-6"), 13.5 (C-24), IR 130x(KBr) ey :
3421 (-OH). 1376, 1070, FABMS m/z 835 [M+Na]"

References
L Chem. Pharm. Budl. 28, 2367-2383(1980)

2. Chem. Phorm, Budl 33, 3349-3355(198%)
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Compound name Saikosaponin B,

Molecular formula CasHpn Oy Molecular weight 812
Source A & [Bupleurum falcatum L. (Umbelliferae)]

'H-NMR (300 Hz. pyridine-ds) §: 0.96 (3H. s, H-24), 1.00 (3H, s, H-30), 1.00 (3H. s, H-29),
1.12 (3H. 5. H-25). 1.13 (3H. 5. H-26), 1.39 (3H. 5, H-6"), 1.87 (3H, 5. H-27), “C-NMR (100
Hz, pyridine-ds) &: 149.8 (C-13), 122.4 (C-12), 106.6 (C-1"), 105.9 (C-1"), 85.3 (C-3"), 82.7 (C-
3). 78.3 (C-3"), 78.3 (C-57), 76.3 (C-11), 75.6 (C-2"). 74.3 (C-16). 72.0 (C-4"), 72.0 (C-4"), 71.8
(C-21, 710 (C-5". 70.0 (C-28), 64.3 (C-23), 62.6 (C-6"). 51.7 (C-9), 49.6 (C-5), 48.3 (C-19),
43.8 (C-4), 43.4 (C-17). 42.0 (C-14), 41.9 (C-18), 40.7 (C-8), 40.1 (C-1), 38.2 (C-10). 37.2 (C-
15), 35.0 (C-21), 33.3 (C-7), 33.3 (C-29). 31.3 (C-20). 30.8 (C-22). 26.5 (C-27). 26.2 (C-2),
25.0 (C-30), 18.4 (C-26), 18.2 (C-6). 17.9 (C-25), 17.2 (C-6). 13.6 (C-24). IR v4(KBr) em™ :
3426(-0OH), 1378, 1072, FABMS m/z 835 [M+Na]"

References
Lo Chem. Pharm. Bull 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1983)

_65~




Compound name Saikesaponin C

Molecular formula CysH75047 Molecular weight 926
Source M Z. [Buplewrum faleaton L. (Umbelliferae)]
8 3

'H-NMR (300 Hz, pyridine-ds) §:0.83 (3H. s, H-29), 0.89 (3H, 5, H-24), 0.94 (3H, s. H-30),
0.95 (3H, 5, H-25), 1.12 (3H. 5. H-27), 1.27 3H. s, H-23). 1.33 (3H. s, H-26), 1.64 (3H, s, H-
67y, PC-NMR (100 Hz. pyridine-ds) &: 132.1 (C-11), 131.1 (C-12), 106.7 (C-17), 105.1 {C-1™),
102.9 (C-17), 89.0 (C-3), 83.9 (C-13). 79.8 (C-4). 78.4 (C-3"). 78.3 (C-5™), 76.7 (C-3, 75.1
(C=5, 74.8 (C-2'), 74.5 (C-2"). 73.8 (C-4"). 72.7 (C-28). 72.5 (C-3"). 72.5 (C-2"). 714 (C-4"),
70.5 (C-5"), 69.1 (C-6"). 64.0 (C-16). 62.5 (C-6"). §5.2 (C-5). 52.8 (C-9), 52.1 (C-18), 47.0 (C-
17). 45.6 (C-14). 42.1 (C-8). 39.6 (C-4), 38.4 (C-1), 37.7 (C-19), 36.3 (C-10), 36.1 (C-15), 34.7
(C-21), 33.7 (C-29), 31.8 (C-7). 31.6 (C-20). 27.9 (C-23), 26.4 (C-2). 25.7 (C-22). 23.8 (C-30).
20.9 (C-27), 20.0 (C-26). 18.5 (C-6). 18.1 (C-25). 17.8 (C-6"), 16.3 (C-24), IR #40x(KBr) cm™ :
3432 (-OH). 1376, 1070. FABMS m/z 949 [M+Na]*

References
1. Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3335(198%)
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Compound name

Saikosaponin D

Molecular formula

CarHgsOys

Molecular weight

780

Source

A & [Buplemnrum falcatum L. (Umbelliferae)]

'H-NMR (300 Hz. pyridine-ds) &: 0.94 (3H, s. H-24), 0.96 (3H, s. H-30), 1.02 (3H. s, H-29),
1.02 (3H. 5. H-25), 1.36 (3H. 5. H-26), 1.45(3H. 5. H-6"), 1.63 (3H. 5. H-27), *C-NMR (100Hz,
pyridine-ds) §: 131.9 (C-11), 131.9 (C-12), 106.5 (C-1"), 105.9 (C-17), 85.2 (C-13), 85.1 (C-3)),
81.6 (C-3). 78.6 (C-3"), 78.3 (C-5"), 77.7 (C-28), 77.1 (C-16). 75.7 (C-2"). 72.1 (C-4"). 71.7 (C-
4. 715 (C-2), T1.0 (C-57). 71.0 (C-23), 62.7 (C-6"), 53.9 (C-9). 51.5 (C-18), 47.3 (C-5). 45.3
(C-17), 43.8 (C-14), 43.7 (C-4), 41.9 (C-8). 38.6 (C-1), 38.3 (C-19), 36.7 (C-21), 36.7 (C-10),
35.4 (C-15). 33.7 (C-29), 31.8 (C-7), 31.8 (C-20), 31.3 (C-22), 26.1 (C-2). 24.3 (C-30), 19.5 (C-
26), 18.8 (C-25), 18.0 (C-27), 17.9 (C-6). 17.2 (C-6), 13.0 (C-24), TR 14 KBr) e : 3426 (-
OH). 1378, 1072, FABMS /= 803 [M+Na]"

References

1. Chem. Phavmn. Bull. 28, 2367-2383{1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin G

Molecular formula Molecular weight

Source M & [Bupleurum fulcatum L. (Umbelliferae)]

BC.NMR (100Hz, pyridine-ds) &: 155.0 (C-9), 145.3 (C-13). 121.2 (C-12). 116.1 (C-11), 106.7
(C-1"). 106.0 (C-1'). 85.3 (C-3"). 81.6 (C-3). 78.8 (C-3"). 78.4 (C-5"). 75.8 (C-2"), 72.1 (C-4").
TL8 (C-4). 71.6 (C-2'). 71.0 (C-5"), 69.5 (C-28), 66.8 (C-16), 64,4 (C-23). 62.7 (C-6"), 47.0 (C-
19), 43.8 (C-4). 43.8 (C-5), 43.3 (C-14). 43.2 (C-8), 42.7 (C-18). 40.6 (C-17), 38.7 (C-10), 37.7
(C-1). 36.2 (C-15), 34.1 (C-21). 33.2 (C-29). 32.1 (C-7), 31.0 (C-20), 26.9 (C-2), 26.2 (C-27),
26.2 (C-22). 24.1 (C-30). 21.3 (C-26). 21.1 (C-25). 18.0 (C-6). 17.3 (C-6Y. 13.7 (C-24)

References
1. Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharn. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin 1

Molecular fornmula Molecular weight

Sowrce AN & [Bupleurum falcatum L. (Umbelliferae)]

PC-NMR (100Hz, pyridine-ds) : 154.7 (C-9), 145.3 (C-13). 121.2 (C-12), 116.1 (C-11). 106.7
(C-1). 105.1 (C-17).102.9 (C-1"), 88.8 (C-3). 79.8 (C-4"), 78.5 (C-3"), 78.4 (C-5"), 76.8 (C-3"),
75.5 (C-57), 75.1 (C-2'), T4.8 (C=2™), 73.8 (C-4™), 72.6 (C-3"), 72.5 (C-2"), 71.4 (C-4™), 70.6 (C-
5). 69.3 (C-28), 69.0 (C-6"). 66.8 (C-16). 62.5 (C-6"). 51.8 (C-5), 47.1 (C-19). 43.2 (C-14),
43,1 (C-8), 42.7 (C-18), 40.6 (C-17). 39.7 (C-4), 38.7 (C-10), 37.4 (C-1). 36.1 (C-15). 34.1 (C-
21), 33.2 (C-29), 32.4 (C-7). 31.0 (C-20), 28.4 (C-23). 27.3 (C-2), 26.1 (C-22), 25.4 (C-27).

4.0 (C-30), 21.2 (C-26), 21.1 (C-25), 18.5 (C-6"). 18.5 (C-6), 17.1 (C-24)

By

References
Lo Cheni Pharm. Budl. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin B,

Molecular formula Molecular weight

Source AN Z [Buplewrum falcatum L. (Umbelliferae))

|
Glc-Fuc"OQ/

7 CH

3
O
",

BC-NMR (100Hz, pyridine-ds) §: 136.8 (C-13). 133.6 (C-18), 127.1 (C-11), 125.7 (C-12),
106.0 (C-1"). 105.5 (C-1'), 85.2 (C-3"), 82.4 (C-3). 7 3 C-5™, 78.3 (C-3"), 76.5 (C-16), 75.7
(C-2"). 72,1 (C-4™), 72.1 (C-4"), 71.8 (C-2'), 710 (C-5"), 65.2 (C-23), 63.1 (C-6"), 54.7 (C-9).
48.1 (C-5), 44.8 (C-17), 44.6 {C-14). 43.7 (C-4), 40.8 (C s) 38.7 (C-1). 38.7 (C-19). 36.9 (C-
10). 35.4 (C-21). 35.1 (C-15). 32.8 (C-20), 32.8 (C-30), 32.2 (C-7). 30.2 (C-22), 25.8 (C-2).
25.0 (C-29), 22.1 (C-27). 18.8 (C-6). 18.5 (C-25), 17.3 (C azes) 12.9 (C-24), 6.41 (C-28

References
Lo Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin A

Molecular formula Molecular weight
Source M E [Bupleurum faleatum L. (Umbelliferae)]
N
s
o |
| l
! OH
Gle~Fue~0O :
CH,0H

BCNMR (75 Hz, pyridine-ds) 6: 132.2 (C-11), 131.1 (C-12). 106.4 (C-1"). 105.9 (C-1"). 85.1

(C-3"). 83.9 (C-13), 81.6 (C-3), 78.6 (C-3"). 78.3 (C-5"), 75.7 (C-2"), 73.0 (C-28), 72.1 (C-4"),

717 (C-4'), 71.5 (C-27). 70.9 (C-5"), 64.0 (C-16), 64.0 (C-23). 62.6 (C-6"). 53.0 (C-9), 52.1 (C-
18), 47.3 (C-5), 46.9 (C-17), 45.6 (C-14). 43.7 (C-4). 42.2 (C-8). 38.7 (C-1), 37.7 (C-19), 36.2

(C-10), 36.2 (C-15). 34.7 (C-21). 33.6 (C-29). 31.5 (C-20), 31.5 (C-7), 26.0 (C-2). 25.7 (C-22),
23.8 (C-30), 20.8 (C-27), 20.0 (C-26). 18.7 (C-25). 17.6 (C-6). 17.2 (C-6'), 13.0 (C-24)

References
L. Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3335(1985)
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Saikesaponin H

Compound name
Molecular formula Molecular weight
Source N E [Bupleurum falcaninm L. (Umbelliferae)]

BC.NMR (100 Hz, pyridine-ds) &: 135.8 (C-13), 133.4 (C-28), 133.4 (C-18), 127.0 (C-11).
125.7 (C-12), 106.7 (C-17), 105.1 {(C-1"), 102.9 (C-1"). 89.0 (C-3), 79.9 (C-4", 78.4 (C-5").
78.4 (C-3"), 76.8 (C-3"). 76.6 (C-16), 75.5 (C-57), 75.2 (C-2"), 74.8 (C-2"). 73.8 (C-4"), 72.6 (C-
3"), 72.5 (C-2"), 714 (C-4"), 70.6 (C-5"), 69.1 (C-6"), 62.6 (C-6"). 55.3 (C-5), 54.2 (C-9). 44.4
(C-17), 44.3 (C-14), 40.4 (C-8), 39.6 (C-4), 38.6 (C-1), 38.5 (C-19), 36.5 (C-10), 35.1 (C-21),
34.8 (C-15), 32.7 (C-7), 32.7 (C-20), 32.3 (C-30), 30.0 (C-22), 28.0 (C-23), 26.5 (C-2), 24.8 (C-
20). 22.0 (C-27), 18.5 (C-6). 18.5 (C-25). 18.2 (C-6"), 17.0 (C-26), 16.4 (C-24)

References
L. Chem. Phaym. Bull, 28, 2367.2383(1980)
2. Chem. Pharm. Budl. 33, 3349-3335(1985)

e
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A A-

saikosaponin A

719: A& [Bupleurum falcatum L. (Umbelliferae)]
By A 2
TZ

Glc~Fuc—0O .
CH,OH

L

Saikosaponin AT A& 9] ¥ WEGL FHE

to

RES(rBuOME 2T oA Bel® AZAE

rr

otk 1 PEE 9 Y 2o BABL 780, EAA CollgOi & AT 27°CNA Aoz
. 2 BReE delHE oo 2o

BC-NMR (75 Hz, pyridine-ds)6: 83.9 (C-13)), 52.1 (C-18), 1322 (C-11), 131.1 (C-12), 106.4
(C-1"), 105.9 (C-1'), 85.1 (C-3), 81.6 (C-3), 78.6 (C-3"), 783 (C-5"), 75.7 (C-2"), 71.7 (C-4'), 72.1
(C-4"), 71.5 (C-2), 70.9 (C-5"), 64.0 (C-16), 73.0 (C-28), 64.0 (C-23), 62.6 (C-6"), 53.0 (C-9), 47.3
(C-5), 46.9 (C-17), 43.7 (C-4), 45.6 (C-14), 42.2 (C-8), 37.7 (C-19), 38.7 (C-1), 36.2 (C-10), 34.7
(C-21), 362 (C-15), 31.5 (C-20), 31.5 (C-7), 23.8 (C-30), 26.0 (C-2), 33.6 (C-29), 25.7 (C-22),
20.8 (C-27), 17.6 (C-6), 18.7 (C-25), 20.0 (C-26), 17.2 (C-6"), 13.0 (C-24)
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SFAA-

saikosaponin C

: A& [Bupleurum falcatum L. (Umbelliferae)]

)
o,

=23

=]
L

o,
o
o
2

-
PN

Saikosaponin C= A& 9] o] Mgg FEFEL F&&(n-BuOH)E 83 FolA 28 AlsAtzdo]
tf 2 FZE= ¢ a8y gon BEAHEHS 926,

o 3 P dolHe thew @tk

22 CagHrsOry & 7EZITE 312°Coll A fgoz e

Zhd

'H-NMR (300 Hz, pyridine-ds) 6: 0.83 (3H, s, H-29), 0.89 (3H, s, H-24), 0.94 (3H, s, H-30), 0.95
(3H, s, H-25), 1.12 (3H, s, H-27), 1.27 (3H, s, H-23), 1.33 (3H, s, H-26), 1.64 (3H, s, H-6"),
YC.NMR (100Hz, pyridine-ds) &: 132.1 (C-11), 131.1 (C-12), 106.7 (C-1), 105.1 (C-1"), 102.9
(C-1"), 89.0 (C-3), 83.9 (C-13), 79.8 (C-4"), 78.4 (C-3"), 78.3 (C-5"), 76.7 (C-3"), 75.1 (C-5"), 74.8
(C-2Y, 745 (C-2™), 73.8 (C-4"), 72.7 (C-28), 72.5 (C-3"), 72.5 (C-2"), 71.4 (C-4"™), 70.5 (C-5"),
69.1 (C-6), 64.0 (C-16), 62.5 (C-6"), 55.2 (C-5), 52.8 (C-9), 52.1 (C-18), 47.0 (C-17), 45.6 (C-14),
42.1 (C-8), 39.6 (C-4), 38.4 (C-1), 37.7 (C-19), 36.3 (C-10), 36.1 (C-15), 34.7 (C-21), 33.7 (C-29),
31.8 (C-7), 31.6 (C-20), 27.9 (C-23), 26.4 (C-2), 25.7 (C-22), 23.8 (C-30), 20.9 (C-27), 20.0
(C-26), 18.5 (C-6), 18.1 (C-25), 17.8 (C-6"), 16.3 (C-24), IR Vuae(KBr) cm’':3432(-0OH),1376,1070,
FABMS m/z 949[M+Na]”
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TFAA-

saikosaponin D

719 A& [Bupleurum falcatum L. (Umbelliferae)]

.5 i)
g 8N 2R
Tz

Glc—Fuc—0Q

bl
i

Saikosaponin D& Al59] el vlg g FEFES FE2n-BuOH)E £33 FoA Eold AEALS
olty. 1 FxE ¢ 2¥y Zow ExEe 780, EA4 CipHeOz S 7HATh 214°CollA oz =

s 3 BAeA dolEE gew 2ok

'H-NMR (300 Hz, pyridine-ds)6: 0.94 (3H, s, H-24), 0.96 (3H, s, H-30), 1.02 (3H, s, H-29), 1.02
(3H, s, H-25), 136 (3H, s, H-26), 1.45GH, s, H-6"), 1.63 (3H, s, H-27), C-NMR(100 Hz,
pyridine-ds)5: 131.9 (C-11), 131.9 (C-12), 85.2 (C-13), 81.6 (C-3), 77.7 (C-28), 77.1 (C-16), 71.0
(C-23), 53.9 (C-9), 51.5 (C-18), 47.3 (C-5), 453 (C-17), 43.8 (C-14), 43.7 (C-4), 41.9 (C-8), 38.6
(C-1), 38.3 (C-19), 36.7 (C-21), 36.7 (C-10), 35.4 (C-15), 33.7 (C-29), 31.8 (C-7), 31.8 (C-20),
31.3 (C-22), 26.1 (C-2), 243 (C-30), 19.5 (C-26), 18.8 (C-25), 18.0 (C-27), 17.9 (C-6), 13.0
(C-24), 1059 (C-19, 71.5 (C-2"), 85.1 (C-3), 71.7 (C-4), 71.0 (C-5"), 17.2 (C-6", 106.5 (C-1"),
75.7  (C2"), 786 (C-3"), 721 (C-4"), 783 (C-5"), 627 (C-6"), IR  Vmux(KBr)
cm':3426(-0H),1378,1072, FABMS m/ 803 [M+Na]"
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AECIE R
seE B FF(mg) | FEYFH(mg) | A FFH(mg)
1 saikosaponin D 1150 1700 500
2 saikosaponin C 610 1600 700
3 saikosaponin By 550 1100 500
4 saikosaponin B, 550 1050 500
5 saikosaponin Bj 540 1000 500
6 saikosaponin A 100 240 100
7 saikosaponin H 125 125 0
8 saikosaponin 1 90 90 0
9 saikosaponin B 60 60 0
10 saikosaponin G 10 10 0
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H4

b Luns Bu C1E(2) (4.5 x 150 mm, 5 pm)

EO R

A& 4

{©

0 s ) /
1) e, A AN

Vo o (L, Koridge (2.1 x 100 mm, 3.5 pm)

- (Ch Develosil RPAQUEOUS €306 4.6 x 26D mm, § ym)
&G 1

A A {a}
- {b} ©

2 il uj L\——J AN " j ‘\'

. (",33 Luna pheryl-hesy! {4.6 x 150 mm, 5 um)
v ©
2 €K
) J
i 61l } V4
] ’\A\k
FREE
G, #sd J T ‘\N A} e _'j’\.\v
) pER P

AT B

Figure 3. Saposhnikovia Radix methanol HPLC~UV chromatograms using 5 different columns
(7 Luna 5u C18 (46 x 150 mm, 5 um particle size), (1}) Xbridge (2.1 x 100 mm, 35 um
particle size), (t}) Develosil RPAQUEQOUS C30 (4.6 x 250 mm, 5 um particle size), () Luna
phenyl-hexyl (46 x 150 mm, 5 um particle size), (a) Imperatorin, (b) Phellopterin, (c)
3’-0-angeloylhamaudol; (Mobile Phase : water/acetonitrile (50/50, v/v), Room Temperature,
Flow rate : 1 mlL/min except for (\}), (Flow rate of (}) : 0.25 mL/min)

) 2ARE A5 AAET] Sske] b dARb] 37 2FFl & £2¥%E Luna phenyl-hexyl
i

@ %718 Hlgo] esE BAAZE oAy WE F2gde AzrlEIYdA



imperatorin® |5 °] Folxlch
(3) AFEo] 713 AT Z imperatorin® HIAE

22138l7] $38l acetonitrile/water (40/60, v/v)7+A)
718 2L G} = B4Agle] 200 & ooz AU fU18v 24T F%
g

f

=3

mlo

of sl 71&7) 8824 sl F BEAAZEE 45 £ o2 dEdtd HEHY RS
g3t (Table 4. %)

=2

Table 4. W9 HPLC-UV #4 & =1

Column

Luna phenyl-hexyl (4.6 x 150 mm, 5 um particle size)

Guard Column SecurityGuard C18 (4.0 x 3.0 mm)

(A) Acetonitrile/Water (40/60, v/v)
Mobile phase
(B) Acetonitrile/Water (90/10, v/v)
Time (min) A (%) B (%) 4 (mL/min)
0.0 100 0 1
Gradient profile
20 — 35 100—=25| 0—175 1175
35 — 36 25— 0 |75 — 100 175 — 2
Injection volume 10 uL
Column Temp. 30C
3. HPLC-UV &4 digt AF (validation)

7} A9 A (Selectivity)

- A 7R wE g8 E 9 R & YBRIFEZHo o 116%E,

imperatorin®] ¢F 22.2%, phellopterin®] <k 3'-O-angeloylhamaudol-& <F 32.6% o]

R YT e JRE

2
22H gzstA EHEUH

i} A4 (Linearity)

- Al ZEA E AR SRR B2 F0) Wsted 1~ 100 ng/mLe] F= WY
o) ¥ WANE AEae AYsach BE AR tiste] AyAle] FBAFIE 09995 o]
Yz XS Jel e (Figure 4. 3%)
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Imperatorin

120.0

20.0000
18.0000
16,0000 |
14,0000 |
12.0000 |
10.0000 F
£.0000 v =0.1781x + 0.0463
£.0000 Al
4.0000
2.0000
0.0000 : : . .
0.0 20.0 40.0 60.0 80.0 100.0 120.0
Phellopterin
9.0000 |
8.0000 |
7.0000 |
8.0000 |
5.0000 |
4.0000 ¢ v = 0.0842x + 0.0054
3.0000 R = 0.9999
2.0000
1.0000
0.0000 : : : - ;
0.0 20.0 40.0 80.0 80.0 100.0 120.0
3'-0O—-Angeloylhamaudol
9.0000
8.0000 r
T.0000
6.0000
5.0000 r
4.0000° F y = 0.0834x + 0.001
3.0000 R =1
2.0000
1.0000
0.0000 * t * * !
0.0 20.0 40.0 80.0 80.0 100.0
Figure 4. 39 A E 35 dst 2%
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). AYA (Precision) & AZA (Accuracy)
(D 2 A2E8849% 249 9y Ay, 324S FAstr) Astd 414 sxd thste] &F 5
WogkE AYsigon, Azt A, A8 FAF] fetd 543 wE AFstHt
@ dul, 97 FTAL 7 4D WREZEAY T3 Wb XA 4 HEF YREF
EAe gaudue Fagos UiE v MESE (9EA Fitder o e 112 ~ 6.07%
o} 164 ~ 6.83% Wl Sk
(3) AU, U7 AZAL Pl gt FFF v
(%)2A Fatdlem, 7 32 8354 ~ 11097%

o

o g AR FER Ui v MRe
9621 ~ 10451% ©jith. (Table 5. F=)

Table 5. #F AHFAYAE BARY ddl, 49 L= 4=

Conc Precision (C.V., %) Accuracy (%)
Compound (mL/min) Intra-day Inter-day Intra-day Inter—day
(n=5) (n=5) (n=5) (n=5)
1 1.12 5.23 83.54 97.00
. . 2 2.30 1.65 91.02 99.13
imperatorin
10 1.60 1.64 101.46 100.44
100 515 2.90 101.24 96.21
1 6.07 6.00 97.041 101.92
. 2 2.75 1.68 99.39 104.51
phellopterin
10 3.96 4,48 107.27 103.31
100 4.27 2.89 110.97 101.16
1 243 6.83 91.72 97.48
3’'=0O-angeloyl 2 3.66 4,60 92.52 100.80
hamaudol 10 2.01 6.86 99.44 98.35
100 4.17 5.66 107.64 99.51

- BAZALS 197 AEAAE W B 2SS Hrey] et 944 438 359
o AdE ex f& 727, o5 A 7LV, RS WHIAA area precision (C.V.), relative

retention time (RRT), theoretical plate number (N) 28]l tailing factor (T)E B3} H7}sh
Aot 29 228 30 £ 5T 3 FUEAM Z4z 38 WE&Ho, f4 7[27]E 20 244 35
E7b4 1 mL/min — 1.75 + 025 mL/min®] 3 EAENA 247 39 W&l Frlsch. £33
20 #ollA 35 /A AL 100% — ASv] 25 + 5%, BEH 75 + 5%} 3714 ol A
Z+7y 3 w393 4¢SS Luna phenyl-hexyl (46 x 150 mm, 5 um)¥ BETASIL phenyl/hexy!

(4.6 x 150 mm, 5 ym)& v}l AANS FrLe Ao (Figure 6. 3F3)
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Table 6. W& AT HAHE B 4744 F7)
Robustness
Area. CV b
Compounds Analytical condition ©6) RRT? N T¢
%
Columnn 25:c 0.47 0.8395 14373.00 1.20
- 30C 0.01 0.8432 14601.52 1.1
emperature 35C 0.35 0.8330 13507.20 1.13
Flow rate 1 — 150 mL/mfn 153 0.8513 14933.69 1.24
Cradi 1 — 1.75 mL/min 0.01 0.8539 15898.61 1.21
imperatorin radient 1 — 2.00 mL/min 2.19 0.8619 23335.22 1.20
Mobile Phase A 100% — A 30% B 70% 5.86 0.8386 13221.37 1.24
Gradi A 100% — A 25% B 75% 0.01 0.8432 14601.52 1.11
radient  TA776006 5 A 20% B 80% 460 0.8387 14949.99 1.26
Column’® Luna phenyl-hexyl 453 0.9620 19374.83 1.09
BETASIL phenyl/hexyl 2.34 0.8143 2624.11 1.07
Column 25C 0.48 1.000 18091.35 1.23
- 30°C 0.04 1.000 19016.36 1.21
emperature 35C 2.09 1.000 18061.21 1.20
Flow rate 1 — 150 ml/min 153 1.000 35305.27 1.13
Cradi 1 — 1.75 mL/min 0.00 1.000 33814.49 1.12
phellopterin radient 1 — 2.00 mL/min 4.79 1.000 46889.57 1.13
Mobile Phase | A 100% — A 30% B 70% 1.02 1.000 19383.87 1.13
Cradi A 100% — A 25% B 75% 0.04 1.000 19016.36 1.21
radient  TA770006 5 A 20% B 80% 6.39 1.000 19994.16 1.20
Column Luna phenyl-hexyl 4,29 1.000 26036.10 1.08
BETASIL phenyl/hexyl 2.51 1.000 4040.82 0.97
Column 25C 0.62 1.2534 362495.06 2.08
- 30°C 0.04 1.2447 368672.74 2.02
emperature 35C 153 1.2890 373215.21 2.22
Flow rate |- — 23 /m 200 T Tis [ aomes | 1a7
3’—O—an elo 1 . — 1. mL/min . . . R
1 gd ]y Gradient 1 — 2.00 mL/min 0.45 1.1864 387732.29 1.64
hamaudo —
Mobile Phase | A 100% — A 30% B 70% 8.38 1.2708 324812.37 1.95
Cradi A 100% — A 25% B 75% 0.04 1.2419 368672.74 2.02
radient A 100% — A 20% B 80%| _ 7.83 12378 | 37274999 | 1.93
Column Luna phenyl-hexyl 432 1.1142 24890.92 1.26
BETASIL phenyl/hexyl 1.77 1.1301 22392.93 1.04

: relative retention time
! theoretical plate number

: peak tailing factor

A : acetonitrile/water (40/60, v/v)

: acetonitrile/water (90/10, v/v)

s ogUlol Al AT 4 Qe phenyl hexyl column A ZAFE phenomenexAF9} Thermo ScientificAte] A 2F 2] BH o zak A A),

g HEEe EFAM F83 Aew Ruso] Y phenyl hexyl columng o}

AzAE B S

okl F UE A g@AA Rl 15 ng/mL, 75 ng/mL, 150 pg/mlL7} HEE AIEA

T E UG FEYOL F29 T 58S AR

A3

=]
U

o] NPL F



ol whrEatdch 1 A% BF 70% oW FE&E Y5

34E8 Hyt) (Table 7. FXF)

Table 7. Recoveries of 3 major bioactive compounds from Saposhinikovia Radix

Conc. Recovery (%)
(ug/mL) Imperatorin Phellopterin 3"~ O-angeloylhamaudol
15 715 70.5 84.4
75 78.8 877 771
150 89.2 917 92.3
ah. ebg

- WEY A 7R AP EQ imperatorin, phellopterin, 3'-O-angeloylhamaudol & 2-&3 4T
Wgaie] Fof 1, 2, 5 10, 15, 20, 30¥°] ZA#48 S wl HPLC-UV 4y H&3te] & A&
o] HAg SH3Y 7t JEE9 AdHAHE A AdF g 2= 28k (Figure 5, Figure

6, Figure 7. 33%)

stability of Imperatorin

120 -~
100
20
60 e L
a0 —- a2
20
0 :
{ 5 16 15 20 25 30

Figure 5. Stability of imperatorin
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stability of phellopterin

120
100 @
80
60 o P2
40 i A O
20
4] ; )
0 5 10 15 20 25 30
Figure 6. Stability of phellopterin
stability of 3'-O-angeloylhamaudol
150 -
100 -
Radix 0
0 5 10 15 20 25 30
Figure 7. Stability of 3'-0O-angeloylhamaudol
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Figure 12. =TUj4 Wb 1153 340 W2 1329) 70% methanol F5E 9 HPLC-UV A E9E

2%, LS. © Byakangelicol, A : Imperatorin, B : Phellopterin C :. 3'-O-angeloylhamaudol
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6. W¥o] HPLC-UV ZZulEadL o4

7

7k A 1A

3

AA Fahel

Fa

S

48

240
sheloh.

g=g HPLC-UV

st

¥

HPLC-UV ZEnlEad o7 AbAE 719 9

15709 F=39 dHe HER gen 47hg Adg 23
=3 B4 (Cluster Analysis)® $4% #4] (Principal Component Analysis,

o}t (Figure 13., Figure 14., Figure 15. &)

3

.
T

U ZE2ufEIe] Ko

=
=

3}31 o]
B

NE Z

&

PCA)9

2E WE  (Saposhinikovia Radix)o 2

A 1R

o

H

A

(C1D), 4

AWE (Glehnia littoralis,

K10)3 =4 2HFE (Peucedanum japonicum, K11)2 78 e A2y mZulEOd Joz

1

»3-/\

arEaRE HYon 3 &

s

1% 2%

3T
&

gl

Median

Euchdgan

HHE (Saposhinikovia Radix) 2 2

Hto
0

pr.

g

ki
1

(K10)%t

Figure 13. Cluster Analysis Graph of 24 Saposhnikovia Radix samples
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7. WE el DNA 74 dijel HPLC ¥4 A3te) vl

7t

T FARAANRY ITS ¥9 G714dE B4 AF, K3, Cll, C129] NEs W35S dvaricata) 22
gole] HAow, Kil, Kb AluE AWE(Peucedaum japonicum), YHA A8 EF H-F

(Glehnia littoralis) 2.2 9)o] HQth C13& WEw 2uFo] £ Hogles Aezm AR

WEel AR §FEAES 98 HPLC-UVAaRvEIHGA WEEFEH da W3 o 4%
of YA E vz HAuE AFAd gslated gHE 7 A3 S wF (K3), e
b g (ClD), 34 93E (C12)2 %3 AP E 5 imperatorin, phellopterin®@}
3'-O-angeloylhamaudol®] =5 AZHAAT Urjx] WFAFME F2 imperatorintt HE 5

A

. HPLCE o] &3 g3 A DNA S04 i oz FAHE Cl13, Kb Kll A5

FFEAA F3 " Wt flden, guk dpgFel nliste] BEAAR 4-108 olddl w=
b A9 #EHA Gevte 54 ddrh AR oy d AFE C3, CoNME BEHE ANF

A BEAoz GRSV delge] d& Ao Holw, HPLC Z=ZwEIHY 4E
HolHE o] &3 FHENHY FAHAR BMAME C13, K5 Kil A&7 g2 AR GIed)e

=
-1 T
EFIE 4P 29T + Ak

o

55124

i

HPLC-UV ZZufE oo g 3 4 (Cluster Analysis)¥ FAE ¥4 (Principal Component
Analysis, PCA)9| 2 &3 Z3 W= (Saposhinikovia Radix)& =4t W2 (K= For4k 4%

(
(C1D), ME 324t BE (Cl2)dA 3 E4% F4E8 249 AFA g& #FFH 73] HYe

v, AgHow WF 9 FHe A AV FHFE FEHDR A FUEe W3S divaricata) -
2 71do] HEgsAw FujolA AT ez FEHE NYF(Glehnia littoralis)® &5 o] A&
Ha glo] FAARE o] slel W] & Hade] glvh zE i Ut BEFL ANES fEse
A elel tigk BEek FEglel ASH I & & 5 UMY DNA #2444, lde] ld =
Ab dlBEE (Glehnia littoralis, K10)¥ =4F A ¥E (Peucedanum japonicum, K11)& A& F£HHY
A AT 71dEH DNA 4 A7t dAGd o, azntead Jog AUFad Fol
TFao] gFEJemz &5 WEo ANWME(Peycedanum japonicum) I F(Glehnia littoralis)
& T8 AS F deE A7 darfojop & Aot}

8. WF9 LC-MS/MS FA| AW 7
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7} LC-MS/MS X234 HE
1) WEe F8 HHUFAHELE HAo=Z ESI (electrospray ionization)® APCI (atmospheric
pressure chemical ionization) ion source & HZ°] FAH v FUE vlust H#} electrospray
ionization (ESI) ion source W2lo A @ZEo] &-0]319.
(2) (+) ion mode = (-) ion modeE H|IAF A} (+) ion modedid ER ¢ £& #AEE HA

=

(4) 849 Ay ASA=E FAA77] 98] MS/MS #4 Al MRM (multiple reaction
monitoring) modeZ EX34oH, o] w 2 HEWE collision celld]A] collision ZE=E &4
gt product ion® response’}t I EE ZAIFoew, 1 Az HZAL precursor/product ion
pairg AAEY. WEEFERZAS T A AR EF precursor ion® & [M+H] ion<
AAsHey EAZHQ ez wat M&E & product ione] A&=H Ut (Figure 16. ~
Figure 19. &%)

(5) 71l MS/MS9 declustering potential (DP), focusing potential (FP), entrance potential (EP),
collision cell entrance potential (CEP), collision energy (CE), collision cell exit potential
(CXP), curtain gas (CUR), collision gas (CAD), ion spray voltage (IS), temperature (TEM),
ion source gas 1 NEB), ion source gas 2 (Turbo gas) 5% #& S#u|E S FFH3 6o, 4
AEEE A9 HArY s 45E 2108 443 (Table 9, Table 10. =)

6) FZo Fo AHULYHE 3T 8 WY 22 MS/MSS MRM 4oz BA% Ax 108 ol

stA B ER e, 70% EtOH FEEAME BF 2 & HEEC s Ay 71438 ¢

A ekkt). (Figure 20. &%)

%

ol

_95,,



Table 9. W35 AHIBAHAHAEY] LC-MS/MSEH =4

Instrument

HPLC - Agilent 1200 Series

MS/MS - ABI API 2000

Detection mode

Positive mode

Column

YMC-Pack Pro C18 RS (100 x 2.1 mm, 3 im particle size)

Mobile phase

1 mM Ammonium acetate/Acetonitrile = 30/70

(pH 5.0 with acetic acid)

Oven Temperature

Room tempterature

Injection volume 10 ul
Flow rate 0.2 mL/min
Run time 10 min
Mode positive, MRM
CUR 40 psi TEM 4507C
CAD 5 psi NEB 40 psi
IS 5500 volt Turbo gas 75 psi
Table 10. ¥ A8 &A HE2 MRM ion transition 474,
Compound Ion transition DP (v) | FP (v) | EP (v) |CEP (v)| CE (v) |CXP (v)
3'-O-angeloylhamaudol 359.03 — 259.3 56 350 85 26 29 6
Imperatorin 270996 — 1472 36 360 12 34 47 4
Phellopterin 300.737 — 2179 41 370 9 34 39 6
Glimepiride (1.S.) 491 — 352.2 40.8 385 8 33.93 20.8 9.3
1738 Precursor Jon Prﬁdutt jon i
! i [x' =l I

Figure 16. Precursor and product ion Spectra of imperatorin
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Precursor lon Production 57T
Figure 17. Precursor and product ion Spectra of phellopterin
| TE5 1]

Precursor ion

Product lon

Figure 18. Precursor and product ion Spectra of 3’-O-angeloylhamaudol

|

Pracursor lon

Production

J Lol

Figure 19. Precursor and product ion Spectra of glimepiride (internal standard)
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TIC of +MRM (§ pairs): fom Sample 8 (- 8) otval_ntra_{SET1.witf (Turbe Spray) hax.7 2e4 cps.

(O1) Total ion chromatogram

™ 4 205 (YT
5De4j 2.7
0OK Y T T T T T T T T T T T ¢ T T y T T T
0.5 1D 1.5 20 25 kA 35 4.0 45 5.0 55 6.0 a5 70 75 30 835 80 05
Time, min
MIC af +hd RM (5 pairs} 3580250.3 amu from Sample 8 (c-B)ofval_intra_t SET Lwiff (Tubo Spray) Max.B.7ed eps.

(L}) 3-0-agneloylhamaudol
696

[BL T T T T T T T T T T f T T T T T T

85 19 15 20 25 a8 35 4B 45 &0 &5 61 85 70 75 8@ B85 90 05
Time, min

XIC of +W RM (5 pairsY 271D A147.2 amu fom Sample 8 {o-6) of val_intra_1 SET Lwiff {Tuha Spray) (l:-l') Imperat = Max.40edops.
- orin
‘weij z[m\‘
50} T T T T T y T T T 1 T T T T T T T T T
(K] 10 1.5 20 15 3.0 35 4.0 45 50 55 6.0 63 70 15 80 85 8.0 85
Time, min
XIC of +MRM (5 pairs} 3007 217.8 amu from Sample 8 {c-8) of val _intra_1 SET Lwiff (Tutha Spray) (E-I') Ph . hax.§ Bed ops.
- ellopterin
305
SMJ /\
bob T T T T T T T T r T T T T T T T T T :
0.5 1 1.8 20 24 1.0 34 4.0 45 4.8 54 G0 65 70 75 40 85 9.0 95
Tim2, min
XIC of+MPM (5 pairs} 49108522 amu from Sample 8 (c-B)of val_intr_1 $£T 1.wiff (Tube Spray) Max.7.2e4 eps.
(01 Internal Standard
72ed 147
5D54j /\
DON T Y T T T T T T T T u T T T T T 7 T 1
03 18 1.5 20 25 i 34 4.0 4.5 4.0 §.4 8.0 85 70 75 80 8.5 a0 DX
Tima, min

Figure 20. W= M@ LC-MS/MS AZvlEW 7} Total ion chromatogram )

3'~O-angeloylthamaudol, TF) imperatorin, #) phellopterin, ¥}) Glimepiride (W FXFE32)

9, W39 LC-MS/MS EAEA% A= (Validation)

7F A A

AN
i
iy
lo
&
-
i
>
)
rlo

imperatorin®] ¢k 2.77%, phellopterin®|

]

- HE A A AE B WEE
F 3.

FEEo] oF 245801903, o FEE

o

H 3w
= AL
02 AEEERE S ¥4 g dasiA EEAT

- UiREEEAe vz w¥ule] g ek A@ZAgHEe T3 dAME JMAL AEA
(imperatorin ¥} phellopterin : 2.5 - 500 ng/mL, 3’-O-angeloylhamaueol : 1 ~ 200 ng/mL)&
23319tk RE AR WE AzMe AuAer 09979 ol o2 FEI AHE UERA
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t}. (Figure 21. =)

=1 71 Imperatorin / .

r = 0.9994
v = 0.00263x+0.0012

L}) phellopterin

r = 0.9979
y = 0.00407x+ 0.00205
E-}) 3"6'A"98I;>y|ha;naudo;wcm‘M‘- ' ’ -

=
]

0.9998
/ =

/ y = 0.0162x+0.00214

5

= e e

Figure 21. Calibration curves of 3 major bioactive compounds from Saposhinikovia Radix
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ot AEA (Precision) ¥ A3A (Accuracy)
- AU AdAde wEY 7 HYBAHAARS imperatorin, phellopterinr® 3’'-0-angeloylhamaudol#}
WEETEAY I3 WAnle ZFUAE 4 AEF WREFEZY Jadguy HIges
e vle) MES (%)2A TEAe 1 oge 064 ~ 459 %, 169 ~ 549% 23 207 ~
5.08% ol At dul AFAEL A ot IS =Y Higs 71AY FEE YT
H o] WIEg (%)EA 3P om, 1 e 9293 ~ 103.73%, 8347 ~ 10500 L3l 9667 ~
106.27% ol th. (Table 11. FX)

e

Table 11. Precision, accuracy, and limit of quantification (LOQ) of 3 major bioactive

compounds from Saposhinikovia Radix

. ] Conc. Precision (C.V. %, n = 3)) Accuracy (%, n = 3) LOQ
ompoun
’ (ng/mL) Intra-day Inter-day Intra—day Inter-day (ng/mL)
2.5 3.66 7.84 92.93 97.20
5 459 3.34 94.67 96.73
Imperatorin 50 1.73 2.21 103.73 104.47 2.5
200 211 0.86 98.67 100.50
500 0.64 0.62 93.20 93.47
25 3.31 2.43 93.87 95.07
5 272 582 104.40 103.13
Phellopterin 50 3.07 2.04 105.00 107.33 2.5
200 5.49 2.55 97.33 102.00
500 1.69 0.13 89.47 91.27
1 4.99 0.56 9757 103.33
3'-O-anglelo 2 2.32 0.59 97.17 97.33
20 456 413 ‘ 100.50 97.83 1
ylhamaudol ™™g, 2.07 491 106.27 95.46
200 5.08 3.72 96.67 93.00







2. HPLC-ELSD &2A1® o] st

7h 37k ZH e ol 8dtd EElvS wluwetn HAHY AL AAsen, A4Y 2He ddeR

71€7] 82 HHe EH2AE FHAuh (Table 12. FF)
. wladld 28 : Hypersil GOLD Cl18 (46 x 250 mm, 5 um), Ascentis® Express C18 (4.6 x 100
mm, 2.7 um), Luna C18 (4.6 x 250 mm, 5 um)
t}. Ascentis Express C18 (4.6 x 100 mm, 2.7 um) Zdo] BEa% 7% 531, &

Z #d}. (Figure 24., ~ Figure 26. 3x)

A% 7

Mo

350,00 a

300,00

250 00-}
2)

200,00
2 ]

(_7)
8) {5} fﬁi )
(8)i {10)

i

150 00~

160,007

.

§
i

50.00-] !

G004

Y 7T e R e e
2000 2540 {
pinufss

o
P
&
—
=
-
&
-
LY
o
[

600

Figure 24. HPLLC-ELSD chromatogram using Ascentis® Express C18 column

] ).
1 QG,OGi

100,00
] 2
(31244)

41,00

v

GO0

44,00

A

e S

0.00 e

3 B e S e N UG A A e e T T e e LA I e S e S
(.08 560 10.00 1500 #0.00 35060 30.00 3500 40 (0 4500

Minutas

Figure 25. HPLC-ELSD chromatogram using Hypersil GOLD C18 column
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300,00 (4}
250,00
200,00~ (2)
2 150.00-
j Y]
190007 G 6 o O
o1 ’
: o ”g z;i @) a0
50,00 T % ol ;
“ ol %
iy bR ; B
* S0 0. U 1 Y W
0. Q(}‘ A LSRN B ¥ LU W L L — N —
600 500 1000 1500 2000 2500 30000 3560 4060  45.00
Minutes
Figure 26. HPLC-ELSD chromatogram using Luna C18 column
(1) saikosaponin C (2) saikosaponin I (3) saikosaponin H (4) saikosaponin Bs (5) saikosaponin Ba
(6) satkosaponin A (7) saikosaponin Bz (8) saikosaponin G (9) saikosaponin Bi (10) saikosaponin D
Table 12. Optimum conditions of HPLC-ELSD for Bupleuri Radix
Pump PerkinElmer Series 200 pump
Sedere SEDEX 75 ELSD
Detector . .
Drift tube temp. - 50C  Gas pressure — 3.0 bar
Column Ascentis® Express C18 (100 x 4.6 mm, 2.7 um)

Guard Column Security Guard C18 (4.0 x 3.0 mm)

(A) Acetonitrile/Water = 90/10, with 0.1% acetic acid

Mobile phase
P (B) Acetonitrile/Water = 10/90, with 0.1% acetic acid

Az Solvent A Solvent B

0 20 80

5 20 30

. . 35 50 50

Gradient profile 45 90 10

65 90 10

65.1 20 30

75 20 30
Injection volume 20 uL
Column Temp. 2715T
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3. HPLC-ELSD #4®d] th3 75 (validation)

7h A9 A (Selectivity)
- 10 79 saponinAdl Aol Alz¢

(Figure 27. Z+3)
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(6) saikosaponin A (7) saikosaponin Bz (8) saikosaponin G (9) saikosaponin Bi (10) saikosaponin D

Figure 27. HPLC-ELSD chromatogram of 10 saikosaponins

b A 44 (Linearity)

- 7 #£9 A3 saikosaponin(saikosaponin A, saikosaponin Bi, saikosaponin Bs saikosaponin Bs,
saikosaponin B, saikosaponin D, saikosaponin H) ol ™3} 5-100 ug/mlLe F% WA A
FAE A A, 1 £ AE saikosaponin(saikosaponin 1) °l ©j&te] 10-200 ng/mLe F%=
Moo A AHFRNS FAE Y 2 9 AlE saikosaponin(saikosaponin C, saikosaponin G)oll
3o 15-300pg/mLe] 5% WA HFAS 751“33}9113}. BE AR st AR AdHA

S7F 0965 °19 ¥z ANAS UehiT) (Figure 28. %)

- 104 -






Table 13. Intra-, inter day precision, accuracy, and limit of gquantification(1LOQ)

Precision (C.V., %)

Accuracy (%)

Conc. LOQ
Compound ( ) (opm)
ppm Intra-day Inter-day Intra-day Inter—day e
5 8.1976 3.0678 95.7524 105.1166
10 3.0744 7.7753 102.6252 108.6021
Saikosaponin A 20 3.8148 5.6528 102.6932 106.3442 5
50 3.1957 6.0127 102.5218 100.0634
100 3.6909 14.8369 06.3867 92.1221
5 4.0062 2.0677 95.3745 100.7897
10 2.4898 10.2815 101.7840 110.4087
Saikosaponin By 20 2.1518 7.5514 98.7619 108.6132 5
50 48070 5.9721 94.5340 97.6451
100 1.9568 7.0756 91.6707 95.3082
5 5.3871 2.5396 95.3799 103.9651
10 2.8616 11.3831 95.1402 106.6811
Saikosaponin Bz 20 0.9304 7.6949 93.1189 107.4892 5
50 4.8503 3.5605 97.7820 98.6320
100 1.3493 8.0840 92.3780 95.0567
5 3.0328 5.1255 102.6755 101.5972
10 4.2638 11.5839 95.5322 106.7503
Saikosaponin Bs 20 6.1858 11.9416 96.2898 109.0439 5
50 6.7230 6.2521 89.8690 96.6111
100 1.7650 11.1991 85.6607 94.5763
5 12.0323 11.6686 90.9670 105.5967
10 3.0314 9.1923 104.2293 108.5301
Saikosaponin By 20 11.6778 14.5378 92.1038 104.7043 5
50 115120 40155 95.1995 97.9040
100 6.1009 6.6749 93.9606 100.4123
15 14.3351 4.6258 80.8808 101.8379
30 1.9064 6.2340 107.2781 108.4644
Saikosaponin C 60 5.8235 10.0829 106.0614 108.1812 15
150 2.8435 7.1328 110.0727 101.4231
300 4.3325 7.7605 103.0804 104.9779
5 159193 12.2439 93.9123 98.0279
10 0.6653 7.2617 114.8970 107.9990
Saikosaponin D 20 14.8640 8.6611 103.4689 105.0748 5
50 7.0373 45184 109.5020 102.2661
100 10.3877 56316 102.6961 98.8664
15 3.2316 46948 94.6087 1025145
30 2.2728 8.9993 97.8408 105.2408
Saikosaponin G 60 4.1299 7.9852 99.3559 105.6190 15
150 2.5440 1.56322 93.0086 98.0047
300 2.6928 6.4500 93.0065 96.1057
5 4.9986 6.5847 95.4167 102.7397
10 1.0565 8.2187 96.0893 103.9254
Saikosaponin H 20 3.5933 5.0504 96.0307 104.9813 5
50 3.0501 3.7856 97.8933 97.2168
100 2.1492 45282 93.7499 93.1544
10 5.7350 3.5457 97.7082 93.8243
20 2.4640 8.6769: 93.5753 104.5204
Saikosaponin [ 40 0.9489 5.7897 100.3985 107.0692 10
100 3.7857 3.1563 98.0194 97.8621
200 1.8390 6.4567 90.3446 96.1632
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2}, kA A (Stability)

- Az PR 10 £F9 saikosaponin (saikosaponin A, saikosaponin Bi, saikosaponin

B2, saikosaponin Bs,

saikosaponin By,

saikosaponin C,

saikosaponin D,

saikosaponin G,

saikosaponin H, saikosaponin I} Z+Z}-& 50% acetonitrile® 3] 43} 30 pg/mlLe 57} HEE

[e]
= 57

Hel Eelzzddl Fro 4 mL 4 FHstd shte ded 53U 3
of FATH o] & 1, 2, 5, 10, 15, 20, 30Y Bt AL, 4T Rag ZFERY

= 47T

ARG E FHEe E AME Z2AT TERA AHu|g 7t (Table 14, Figure 29. %
Z)
Table 14. Result of stability test
Compound 2% (TC)|reference|] 19 29 54 10 204 30¢ 3T }{%r& R(EA]))

R.T. 100.00 96.60 99.70 93.383 77.64 73.95 90.28 88,59 10.47 11.81
Saikosaponin A

4T 100.00 | 8375 87.66 83.80 78.63 84.20 80.92 84.83 432 5.09

R.T. 100.00 | 10046 | 10523 | 86.68 77.07 75.88 36.65 83.66 12.00 1353
Saikosaponin B

4T 100.00 | 87.60 83.99 86.89 71.63 78.03 78.86 82.00 6.839 8.40

R.T. 100.00 | 101.79 | 106.10 | 95.87 80.34 80.34 91.21 92.61 10.77 11.63
Saikosaponin Bp

4T 100.00 | 97.03 96.02 93.10 74.39 79.72 84.68 87.49 9.33 10.66

R.T. 100.00 | 11037 | 11577 | 10585 | 90.39 89.26 108.22 | 103.31 10.95 10.60
Saikosaponin Bs

4T 100.00 | 84.72 92.06 92.07 82.48 85.67 8851 87.59 397 454

R.T. 100.00 | 10534 | 10867 | 12819 | 99.68 10512 | 132.11 | 113.18 1351 11.94
Saikosaponin B4

4T 100.00 | 100.73 | 10368 | 12520 | 91.57 10751 | 11745 | 107.69 12.05 1119

R.T. 100.00 | 93.46 116.15 | 113.04 | 9751 89.45 111.11 | 103.45 11.34 10.96
Saikosaponin C

4C 100.00 | 89.05 92.71 10325 | 90.62 93.66 99,69 94.83 550 5.80

R.T. 100.00 | 107.03 | 106.06 | 10235 | 84.87 80.73 83.88 94.99 11.53 12.14
Saikosaponin D

4T 100.00 | 93.14 99.09 98.96 83.51 86.60 97.15 93.07 6.65 7.14

R.T. 100.00 | 91.70 104.31 81.48 69.06 63.41 85.24 82.53 1493 18.09
Saikosaponin G

4T 100.00 94.96 93.97 76.85 72.04 85.75 76.61 83.36 9.69 11.62

R.T. 100.00 | 11041 | 11931 | 109.08 | 84.63 35.84 102.72 | 102.00 14.03 13.76
Saikosaponin H

4T 100.00 90.86 9%.71 94.42 80.74 86.72 94.84 90.55 585 6.46

R.T. 100.00 97.32 112.37 | 113.11 89.86 86.99 102.13 | 100.30 11.03 11.00
Saikosaponin I

4T 100.00 93.14 96.14 11712 | 86.48 93.54 96.68 97.18 10.42 10.72
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um), Ascentis Express CI8 (4.6 x 100 mm, 2.7 um), Luna 5u C18 (46 x 250 mm, 5 pm)E 1}
7 Zzh 3 | RkEete) 9AdE HrkEdnh (Table 16, ~ Table 19, #%)

Table 16. Robustness data of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? NP T
0.9 mL/min 413 1.10 15001.46 0.78
Flow rate 1.0 mL/min 4.13 1.00 1117241 0.82
1.1 mL/min 12.17 0.99 11001.34 0.81
25C 12.16 1.02 9000.31 1.11
Col
woma 275C 413 1.00 1117241 0.82
Temperature
30T 15,61 1.04 16451.69 1
0.05% acetic acid 9.38 1.01 11798.15 0.93
Saikosaponin C
Mobile phase 0.1% acetic acid 413 1.00 11172.41 0.82
0.2% acetic acid 23.07 1.00 10406.18 0.97

Hypersil Gold C18
46 x 250 mm, 5 pm

2.29 1.59 9683.07 1.06

Ascentis E ci8
Column SCENUS BXPress 413 1.00 11172.41 082
4.6 x 100 mm, 2.7 pm

Luna C18
6.56 1.67 50962.10 0.96
46 x 250 mm, 5 um
0.9 mL/min 3.60 1.10 9661.45 0.96
Flow rate 1.0 mL/min 6.04 1.00 7557.60 0.97
1.1 mL/min 1413 0.99 7246.28 0.92
25T 853 1.02 7491.56 0.81
Column .
2715C 6.04 1.00 7557.60 0.97
Temperature
30T 17.60 1.03 8896.32 1.03
0.05% acetic acid 12.87 1.01 7863.43 1.33
Saikosaponin 1
Mobile phase 0.1% acetic acid 6.04 1.00 7557.60 0.97
0.2% acetic acid 29.45 1.00 7921.74 0.94
Hypersil Gold C18
3.92 1.60 12962.00 1.30

46 x 250 mm, 5 um

Ascentis Express C18
Column 6.04 1.00 7557.60 0.97
46 x 100 mm, 2.7 wm

Luna C18

5.11 1.64 32622.40 1.83
46 x 250 mm, 5 um

(a ! relative retention time b : theoretical plate number ¢ @ peak asymmetry)
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Table 17. Robustness data

of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? N° T
0.9 mL/min 3.83 1.08 1771750 1.35
Flow rate 1.0 mL/min 11.18 1.00 14787.50 1.58
1.1 mL/min 1873 0.99 17864.90 1.20
25C 9.81 1.02 25010.56 1.19
Column =
N 215C 1118 1.00 1478750 158
Temperature 30C 12.68 1.03 1290577 1.15
0.05% acetic acid 11.96 1.00 15179.47 1.06
Saikosaponin H Mobile phase 0.1%6 acetic acid 11.18 1.00 14787.50 1.58
0.2% acetic acid 24.12 1.00 13551,70 1.39
Hypersil Gold C18 ~ ~ ~ ~
46 x 250 mm, 5 um
Ascentis Express C18
Column scentis Express C 1118 1.00 1478750 158
46 x 100 mm, 2.7 pm
C18
Luna 773 156 35163.71 1.09
46 x 250 mm, 5 um
0.9 mL/min 1.60 1.08 12831.40 1.46
Flow rate 1.0 mL/min 6.05 1.00 14071.40 1.33
1.1 mL/min 12.65 0.99 11494.22 1.17
C 25T 7.21 1.01 13677.65 1.05
olumn
T 275C 6.05 1.00 14071.40 1.33
emperature 30T 15.84 1.03 12136.97 123
0.0696 acetic acid 12.30 1.00 13515.36 1.39
Saikosaponin Bg Mobile phase 0.1%6 acetic_acid 6.05 1.00 14071 40 133
0.2% acetic acid 14.67 1.00 12040.18 1.21
Hypersil Gold C18 ~ ~ ~ ~
46 x 250 mm, 5 pm
Al i 1
Column scentis Express (18 6.05 1.00 14071.40 133
46 x 100 mm, 2.7 pm
1
Luna C18 9.14 158 18960.31 106
4.6 x 250 mm, 5 pm
0.9 mL/min 2.01 1.08 17862.04 1.21
Flow rate 1.0 mL/min 4.34 1.00 12526.28 1.14
1.1 mL/min 15.85 0.99 15818.60 1.18
25T 10.07 1.01 14607.43 1.10
Column
2715TC 4,34 1.00 12526.28 1.14
Temperature 30C 14.37 103 16107.62 153
0.05% acetic acid 11.43 1.00 16771.98 1.37
Saikosaponin By Mobile phase 0.1%8 acetic acid 4.34 1.00 12526.28 114
0.2% acetic acid 17.11 1.00 14467 53 1.43
H il Gold C18
YPErstt o 265 149 2124844 092
46 x 250 mm, 5 um
Ascentis Express C18
Column 4.34 1.00 12526.28 1.14
46 x 100 mm, 2.7 um
Luna Ci8
561 1.56 32921.70 1.48
46 x 250 mm, 5 um

(a ! relative retention time b @ theoretical plate number c :

peak asymmetry)




Table 18. Robustness data of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? NP T
0.9 ml/min 468 107 28332.98 113
Flow rate 1.0 mL/min 764 1.00 21631.52 153
1.1 mL/min 17.35 0.99 18601.68 1.27
25T 9.08 1.01 19932.30 1.17
Column -
275T 7.64 1.00 21631.52 153
Temperature
30C 22.24 1.03 24031.11 1.02
0.05% acetic acid 10.36 1.00 21618.40 154
Saikosaponin A Mobile phase 0.1% acetic acid 7.64 1.00 2163152 153
0.2% acetic acid 27.12 1.00 19836.19 122
H il Gold C18
yperstt o 547 143 20611.77 115
46 x 250 mm, 5 um
Ascentis Express C18
Column 7.64 1.00 21631.52 153
46 x 100 mm, 2.7 um
Luna C18
5.86 1.50 69393.86 1.12
4.6 x 250 mm, 5 um
0.9 mL/min 477 1.06 26185.20 0.96
Flow rate 1.0 mL/min 6.23 1.00 23275.11 150
1.1 mL/min 13.81 0.99 23670.37 1.13
25T 9.92 1.01 25042.84 0.70
Column
215TC 6.23 1.00 23275.11 1.50
Temperature
30T 727 1.03 26175.33 1.24
0.05% acetic acid 11.03 1.00 24650.41 1.28
Saikosaponin Bz Mobile phase 0.1% acetic acid 6.23 1.00 23275.11 1.50
0.2% acetic acid 23.08 1.00 22567.04 1.11
H il Gold C18
yperst bo 263 143 24551.89 1.0
4.6 x 250 mm, 5 um
Al ti 1 .
Column scentls Express C13 623 " 1.00 23275.11 150
46 x 100 mm, 2.7 um
Luna C18 959 148 51780.44 116
46 x 250 mm, 5 um ’ ’ ' ’
0.9 mL/min 6.78 1.06 29146.30 1.58
Flow rate 1.0 mL/min 7.28 1.00 23350.02 1.50
1.1 mL/min 13.44 0.99 25000.28 149
25T 547 1.01 26769.45 1.33
Column -
215C 7.28 1.00 23350.02 1.50
Temperature
30°C 9.94 1.02 27748.76 1.08
0.06% acetic acid 12.61 1.00 22947.13 2.00
Saikosaponin G Mobile phase 0.1% acetic acid 7.28 1.00 23350.02 1.50
0.2% acetic acid 23.97 1.00 23498.78 1.74
Hypersil Gold C18 295 1.40 22500.25 1.00
46 x 250 mm, 5 um ’ ' B ’
A tis Expr C18
Column scentls Bxpress 7.98 1.00 23350.02 1.50
46 x 100 mm, 2.7 nm
Luna C18
11.44 1.44 32836.14 1.41
46 x 250 mm, 5 um

(a : relative retention time b : theoretical plate number ¢ :
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Table 19. Robustness data of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? NP T
0.9 mL/min 2.14 1.06 21285.04 1.33
Flow rate 1.0 mL/min 8.13 1.00 29758.38 1.50
1.1 mL/min 1241 0.99 24834.79 1.32
25C 10.48 1.01 24700.26 1.33
Column
275C 813 1.00 29758.38 1.50
Temperature
30T 10.43 1.02 26271.15 1.33
0.05% acetic acid 11.20 1.00 30769.92 151
Saikosaponin By Mobile phase 0.1% acetic acid 8.13 1.00 29758.38 1.50
0.29% acetic acid 20.72 1.00 21741.09 1.19
Hypersil Gold C18
6.45 1.40 20205.09 1.01
46 x 250 mm, 5 pm
A i C18
Column scentis Bxpress 8.13 1.00 29758.38 150
46 x 100 mm, 2.7 um
Luna C18
6.75 1.42 38203.45 1.17
46 x 250 mm, 5 um
0.9 mL/min 231 1.05 35942.00 1.62
Flow rate 1.0 mL/min 10.19 1.00 43080.45 150
1.1 mL/min 841 0.99 36490.82 1.04
25T 744 1.00 38083.39 1.57
Colurn -
275TC 10.19 1.00 43080.45 1.50
Temperature
30T 18.11 1.02 37482.11 1.00
0.05% acetic acid 13.21 0.88 35922.34 1.38
Saikosaponin D Mobile phase 0.1% acetic acid 10.19 1.00 43080.45 1.50
0.2% acetic acid 26.37 1.00 41172.71 1.45
H il Gold C18
yperst 1o 1361 1.34 40365.38 0.80
46 x 250 mm, 5 pm
A tis E C18
Column scenus Bxpress 10.19 1.00 43080.45 150
46 x 100 mm, 2.7 um
Luna C18
10.12 1.41 3432419 0.79
46 x 250 mm, 5 um

(a : relative retention time b : theoretical plate number c¢ : peak asymmetry)
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Figure 42. HPLC-ELSD chromatogram of K9

- 119 -



&
1000.30-
£00.90-
. 45000
B @
460,061 . ¢ &3
&) ‘
o3
200,00 § § ’:’:
2008 . S Z 5 o5
g |- | &
2,004 . Ny 3 LR L N
200 1900 2000 3000 4600 500 §0.00 o0
Minutes
Figure 43. HPLC-ELSD chromatogram of C1
100090 ¥

-
L 000 (&)
= 3
56,30 i < \
I 43 g 2 -
3 -
N &
2 PR e g%:é
3,004 s b msemendrant o o Eori . —
? T
a0 1008 2060 30,06 4000 50,60 ga.00 79,06
Kkinotes

Figure 44. HPLC-ELSD chromatogram of C2

W80 ¥

20850

506,30+

s

A5

I
)

E o - e
20000 (‘]J o~ 5 e

s 2 §> = & )

¥ 7 & T s &8

FYYR AN ) H ! JU - iﬂ 2.8 y
; i T T Y - Y T T
Q40 008 2060 30.00 40060 56.00 §3.00 Fo.00

Miatas N

Figure 45. HPLC-ELSD chromatogram of C3




1000.80- I
200,00}
800,00+
%
400,60+ @
‘ IV} ®
) ~ + ,
200,80+ ; 2 o g _
Sy = ] W o =
&4 : wR N
o€ N R &
& N & [ t] q
5 ! 3 ll. 18> 2
Es TR i LY B
00 10'08 20760 39.00 4000 5600 60.00 To'0
Hinutes
Figure 46. HPLC-ELSD chromatogram of C4
WEB.BO9 4
#0600+
506,00
H
400.00- @
’ &)
: .Y 2
201,00 ! b - £ .
Mmoo sy gs &
] y O s sl =
.51 ! ' g5
200+ AL ; SIS S SN v S
: . e . : . :
9430 .00 2050 3D.00 40 0 3084 S1.00 78.90
Winutes
Figure 47. HPLC~ELSD chromatogram of C5
1000, 804
366,30+
] ]
0000 Jr 3
; , 3
(1) 1
400,00~ &
@ @ i
303,00+ il { 1;.7 2 T
o W™ P oy K
3 2 S E 8 4
RSy ] Ly y
D
a0 ﬁ.&fﬁﬁi\.\mim - B —
250 1300 2000 3500 4000 50.00 0.00 7090
Ainutes
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HPLC-ELSD chromatogram of C11







6. A1& 9] HPLC-ELSD I EZvlE WS o]§3 AAW 719dd €92

A4 g

Nz o FgRA oA F3ledA HPLC-ELSD A 2rtEdd o g Axd 7]4

JAE H3e WbFHS WSy Fgoen ol #+3F B4 (Cluster
Analysis)®  F4

(Principal Component Analysis, PCA)o| A &3ttt (Figure 55 ~
Figure 57. %+

=

&

ke
et
>
o

o} olF 71A AN ES] 3 AFE WS 3ty ulrbA| @
3ot (Figure 58., Figure 59. Z3%)

T4 AZE FEIV] H5HY

saikosaponin D%

saikosaponin C, saikosaponin D=

A&9 F8 saikosaponingl
o] &3tla 3D-plottingS
o] &3t di¥

saikosaponin A,
saikosaponin  C,

A A3, saikosaponin A,
g AAEIRow, AAHA FHE

FINT FIA A5 FAR AolF BAY 5 AU

fe

AAste A S Ao,

=9

o=

o]
£
c
o)
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©
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X
©
n

®: I AT @ FTHA AT

Figure 55. 3D-plotting of 20 Bupleuri Radix samples with 3 major saikosaponins
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Figure 56. Cluster analysis result of 20 Bupleuri Radix samples with 3 major saikosaponins
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Figure 57. Principle component analysis result of 20 Bupleuri Radix samples with 3 major

saikosaponins
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Figure 58. Cluster analysis result of 20 Bupleuri Radix samples with 9 major components
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Figure 59. Principle component analysis result of 20 Bupleuri Radix samples with 9 major

components

7. N5 DNA 78 A%t HPLC 84 A% ww

7hAZ FAAES ITS 79 47144E 4 23, 671 AE(K1, K4, Cl, C2, C6, CT= EHAZ(B.
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chinense)2 3QlEglem, 117 A E(K2, K3, K5 K6, K7, K8 K9, C3, C4, C5, CHE AE(B.
falcatum), 71 2} C8& Y} A Z.(B. sibiricum), C10, C112 A 3(B. longiradiatum)Z 1= Sith

b HPLCE o] 8% &4 A e DNA S EA52 $4E Kl, K4, Cl, C2, C6, C7
Az FEd 8 WaE $aAd 4 ooy, OdE A5 Hlete A7 30-36% olWdl 3
Ao Hzrt BFEce 54 2AT = ok AW ojHF AFL ClolA wjg oFaiA Hol
M (A9 AEHA &g 2 A vaste FRA Foh, AT FEY EJoE @
a7l ol gol U

th. HPLCE o]83% $=EA UgdA EAzz e Ki, K4, C2, C6 Alsv F8 ALEUS]
saikosaponin A, C, D2} ko] ¢ Zskth A9k GA] BAEZE FF Cl, C7 A8dAE
g2 A8t F8 i FgEFAtelrt A &g

_7r:
ARZE B8 As9 TR EREHE A% FUE F A0 AR C1 C7 AER=
Aolzh Atk 2313 K3 AB7t TRHEMS FAHE 4N & 2FoE £/
& & sldov, HPLC ZRutEaAAE 30-36% Alolo] 3719 art #&HA ol 48
e} d¥d Fadol dAe &kt

Mo

vh. HPLC-ELSDE %3 A&9) F&FEA oA T3l HPLC-ELSD IAZvtEIHo = X 7]
O EEAS 9E Az ofF A AR Hag WAE WsE s 23 'Y
(Cluster Analysis)® F4& ¥4 (Principal Component Analysis, PCA)o & &3t98u, A5
F 2 saikosaponin¢l saikosaponin A, saikosaponin C, saikosaponin D& ©]-&3F el &40 3+

Fa3 ST N5 FAD Aols BAT F YA

v, 2E2Hog $33 AT FFHE AI(B falcatum), A Z(B. chinense), B A Z.(B. sibiricum),
ZN3(B. longiradiatum)Z 2¢lo] Hdct 28l $aAvEl AEZE WREE AE(B. falcatum)o]
glon FIA A= BAZ (B chinense)? A Z(B. falcatum)7} dFEEo|th HEEA S 53
FA AT FHAE AEY RS YdME FF ol itk A7t FUFE Al Helop & Ao

.

oft

—_

8. LC-MS EAi o] siek
7 Az AagdA AR FAo wEl ESI (electrospray ionization)® APCI (atmospheric pressure

chemical ionization) ion source Z 7%o] &=+ ESI (electrospray ionization)® MeEldHt}. &=
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gk (+) ion mode ¥ (-) ion modeE W3l B =7t £& (-) ion modeE 483} th.
LC-MS/MS 4 A] MRM(multiple reaction monitoring) mode® #23}1, o] w] Z} HAEHEZ
collision celldA ZEE ZA3t product ion9 responsett specificity® 3183tH, A<
precursor/product ion pairE AAATt 2V AFZAIEUY FF3F EAA collisiono] & do]
A ekeka, =G0 - 20000 ng/mL) A £A-& Fasty stRo oldd iy =EY
o] &= Mass spectrometer?] intensity’} ®£3HE 73S Ho FAHS T 5 Yok gk A
FTAFEY & SIM(selected ion monitoring) mode® ®243}7]2 3Hth. (Table 25. =)
YWREFELS T3 Y AR 25 [M-HI iong dA3}YPen, M2 o2 ino] FEHAY
o WREFED AZFYsAnl= 1108°] 3L saikosaponin C, H, 19 FFstdul& 9258,
saikosaponin Bz, Bs9] @@ vle 8116, saikosaponin A, Bi, By, G, Do AZFhsAH]=
779.6°] ATt

=z
AL E

-

=3

Table 25. Optimum LC-MS conditions for 10 saikosaponins

Pump Agilent 1100 series G1312A
Detector Agilent 1100 series LC/MSD Trap
Column Hypersil GOLD C18 (150 x 2.1 mm, 3 um)
Guard Column Security Guard C18 (4.0 x 3.0 mm)
. (A) Acetonitrile/Water = 90/10, with 0.19% formic acid
Mobile phase o ) . .
(B) Acetonitrile/Water = 10/90, with 0.1% formic acid
Al ZE Solvent A | Solvent B
0 20 80
5 20 30
. . 35 50 50
Gradient profile 05 90 10
65 90 10
65.1 20 30
75 20 30
Injection volume 10 pL
Column Temp. 275T
Nebulizer : 35 psi
MS condition Dry Gas : 8 L/min
Dry Temp. : 350 T

9. LC-MS 4] dlg 75 (validation)

i3
- 10 59 saponinAl AEol Az o2 HREZREH S @A g3 FzEA BEEAh

(Figure 60. &%)

MEl A (Selectivity)
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' SaikosaponinC ! Saikosaponini
L .
i e i
- g
e -~ / i
,/’/ i
- N
el : 4= 0.918x- 0028
e 20,997
i 13 2 i5 } 15 2
SaikosaponinH Saikosaponin B3
» :
7 ! o
// H 7
- e
-~ i
. ¥=0576x+ 0008 i ¥= 10425 + 2.008
o R?=0,097 R¥= 0,958
1 15 2 35 15 z
Saikosaponin B4 Saikosaponin A
»
//,/ ///&
7 e
/-//
,«//
e 4= 1.132%- 0013 ¥ 1302%+ D.023
e #*20.995 REx0998
‘ 1 -1 2 Z 2
Saikosaponin B2 Saikosaponin G
R A A
3 ’/,/ B //
; A
: Pt
; % ¥® 17500 F 0029 ¥R 06130 - 8021
; =995 #F=0292
: i 1% 2 13 2
Saikosaponin B1 SaikosaponinD
oy
H % H
Pas- % i
} 3 - //,/} P e
P25 /,/” e
[ g -
T s y= 16580 a0t R ¥EOB9%r 3009
: i o 20994 L - R =0.99%
| -
Pas
EH .
I . : ' : '
: E 25 1 1.8 H 25 i 18 2

ok A4 (Precision) 2@ A&A (Accuracy)
(1) 2 AEP4E B4 dul A, AL
39 wE dEsigon A7 Yy, dUgdS 3
(2) A, A7t ALAFL 7 AFEo nz dlule ®

hE Hle] HEE(%)ZA FIYH L G 073

131

3t7] Y3t 3 7R Exol tdte d-Fol
015} 7] $18le] 3 UzF wrE A Ysg o

el s=dAe e Paghos

7.41% €} 098 ~ 16.27% °lAth.



Table 26. Intra—, inter- day precision, accuracy, and limit of quantification(LOQ)

Conc. Precision (C.V., %) Accuracy (%) LOQ
Compound
(ng/mL) Intra—day | Inter-day | Intra-day | Inter-day (ng/mL)
50 1.9185 1.6971 33.0519 97.7426
Saikosaponin A 250 0.9584 0.9730 94.8838 107.2266 50
2000 4.4109 7.0519 86.1918 92.1286
50 3.9028 10.0700 115.3787 126.7314
Saikosaponin B; 250 2.5870 2.6900 99.2429 116.5938 50
2000 2.9768 3.8375 85.5488 95.3061
50 4.4951 2.3020 80.0171 84.7325
Saikosaponin By 250 3.3901 1.3419 96.0696 105.2319 50
2000 1.7646 3.4093 86.7102 36.3549
50 1.4297 1.0163 80.3828 83.6948
Saikosaponin Bz 250 2.9989 2.4224 95.8153 100.6254 50
2000 1.5097 5.9397 87.0359 86.9896
50 3.7244 7.2421 116.1296 100.3558
Saikosaponin By 250 2.0727 3.9359 08.4622 106.3305 50
2000 0.7255 2.6585 34.8754 92.0265
50 1.2182 5.4327 110.2222 110.2594
Saikosaponin C 250 3.2340 4.4385 96.2079 101.7544 50
2000 3.4984 3.0657 85.5237 857115
50 7.4057 2.2025 81.5578 84.6674
Saikosaponin D 250 3.1270 2.3294 97.2221 106.8953 50
2000 5.2815 12.7448 92.1308 91.1764
50 5.9713 16.2722 1187799 108.3616
Saikosaponin G 250 1.4995 2.1882 98.6422 103.3203 50
2000 2.7053 2.5119 86.1150 89.1693
50 1.7829 6.2177 90.1486 86.1422
Saikosaponin H 250 4.2583 2.7209 90.8807 107.4568 50
2000 1.2454 3.4064 87.1647 97.4938
50 5.6314 12.3232 119.9776 87.6225
Saikosaponin 1 250 1.0442 1.6496 100.8443 101.0827 50
2000 1.9025 3.8619 88.6447 90.7721
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A4d F27MNERA o] d729 nFd R FE

A1 Ao ST 1o

- WFOZHE 21F9 313-E(3’-0-angeloylhamaudol, B-sitosterol, marmesin,
phellopterin, anomalin, imperatorin, xanthotoxin, deltoin, bergapten, stigmasterol,
ledebouriellol, hamaudol, 8’-epicleomioscin, xanthoarnol, cimifugin,
5-O-methylvisamminol, daucosterol, 4’-0-glucosyl-5-O-methylvisamminol,
nodakenin, sec-O-glucosylhamaudol, prim-O-glucosylcimifugin)-& T}F3t = Z v}
EIYIHLR EEdta O 7E2E TG 24T e stk

X E S 2+ imperatorin, phellopterin, 3'-O-angeloylhamaudol-S | A]

A2d ANz QB YgR &

F

- AN 2RE 1359 3}3E(saikosaponin D, saikosaponin C, saikosaponin Ba,
saikosaponin B,, saikosaponin B;, saikosaponin A, saikosaponin H, saikosaponin
I, saikosaponin B;, saikosaponin G¢} W] XAl Z crystal, 5-1, 5-2. VA FZ2EH
e I azrEadayoer iy 1 F2E OIS £23TF
WHo s syt

- A& o] AFAE O Z = saikosaponin A, saikosaponin C, saikosaponin DE A A]

sh upolth.
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<9 A+

A 34 %

TLC, HPLC-UV, LC-MS/MS 5§ o83 w39 AzdAy

AFeAae

B

1.

olJ

)

h

ol

iz

ol

ol

B XA} area precision (CV.), relative retention time(RRT),

S EEEESCE

7ret 2

3

H] 1 3}

=
=

theoretical plate number(N) Z1#] il peak asymmetry(T)

& st

H

Mo
1o

<!

;OL

1o
o
[=5)

)

Aol M=

T/

7. A4 1AF 7R =2RE AT

gk

WEY AzvtEIHAN AEF,

T4 8F, T4t 118)9] AZvED

{ﬂ.

WE 19%(

I SOP (Standard Operating

A=HPS
R |

LC-MS/MS &4}

i
R

W AeEdAdAdFE HPLC-UV

= ==
)

Iy

2.

&H

Procedure)
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v F
(85 R)
Saposhnikovia Root

Saposhnikovia Radix

A FH o °¥94 7HE oF 0.05 g& ALEA ol Al 1 WHEEFY 05 ml 2 70% WE-2 45 mLE
23 FedN 26955712 50 £ 5% 228 T F(IY A4S BE FH: 0% MEes ©

AgeA 5 mle s} ggoz Ik 4 FRFL vle 0TAH YR 4 AL Axh B2
imperatorin £FF % 1 mg& FUA Fol AN FMEUED (1 — & Yol FF3 25 mL
Z trE=t) phellopterin EFE ¢F 1 mgg ZLU3HA %o}. A7 FHEUED (1 — 2)2 Qo] Yo
37 25 mLE wEth 3'-O-angeloylhamaudol £5% ¢F 1 mgS FWEA Lo} 3AA7] oHEYE
d 1 — 2)& ¥o] B3 25 mLE et 4 ZFFE oMHAEYUEL (1 — 2)9 €o] 59 &9
25 mL 2 A 2 YREFED 25 mIE A Had FAeA de T gzdoz sl Ad T ¥
£ 10 iLAE AT g 2o dAazrETRze gt NS YEEFEA] S2ws
of thet 2 TFEF] JAAAH Qr}t Q& 73

Qr
imperatorin® < {mg) = imperatorin £5%9 % (mg) X a
S
phellopterin o Qr
= phellopterin £F% 9] % (mg) X
9 <% (mg) ¢ Qs
t f [ QT
3'-(O-angeloylhamaudol®] % (mg) = 3'-O-angeloylhamaudol ¥F%9 % (mg) X Q
S

Al 1 WEEFES : byakangelicol of 1 mgs AEstA 2o} XA oAEYEL (1 — 2)& Yo
&34 10 mLE whrEt),

A2 HEREES A 1 UF XFY 2 mLE A Adte 4N oMEYER (1 — 2)2 10
mLZ greth

| (&34 254 nm)
2 ¢ AAE 46 mm, Zo] 15 cm? Z2HA#E A FH 5 yme] WA IZeEGZL Ay

(A) & SHEYELEZY (6:4)
B) & : FNEUELEFT (1:9)
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CJJ#O

P

AE G g A (%) S+ B (%) 4 (mL/min) TE
0 100 0 1 N3
0— 20 100 0 1 HAzA
20 — 3b 100 — 25 0—175 11— 17 2 7]-&7]
35 — 36 25 — 0 75 — 100 175 — 2 2 M 7] &7
36 — 50 0 100 2 SESS
50 — 51 0 — 100 100 — 0 2—1 2d71&7]
2k imperatorin®]  f-AAJ7Fe] ¢ 222 B, phellopterin®] #AAj7ro] ¢ 263 ¥
‘~O-angeloylhamaudol®] fAA17ko] <F 326 #o] HESH FA & W3 559 U2 HAREZHH
e A g1 gz EEHAG



YygLogorun
Gt ot gt

STANDARD OPERATING PROCEDURES

HPLC-UV 2 LC-MS/MSE o] &3t
WFe] AYFAAPZE FAY

2} A A gxt =] 2 o

SOP &= =} e % B o

&9 A AR e Ll 4 o ()
SOP Bis B 1 SZHOI K= 7
SOP =& A

1. 828 MZ ML 6. Ml 1 MS JIJI&

2. QAU 7. Ml 2 MS D101

3. UIOIE XMl 8. EE4gd

4. Bxela 9. =8N E84a

5. HPLC 21214 10. J1EH ( )
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rd
L
£
o

B a4 E TLC 2 HPLC-UV, LC~MS/MSE o] &3 ulo] Az]P A E B4

)

2 5 ok AYe AN Aol AYAE BE FINGE SAstelol 1], BE APE =T BY

4T, NF R AR
2 AYE ok AP, BEEA, A% R SR R0 Gastt Age) A48T )T, BEED, A%
2 olUls BB ARASRY Lo FH ATOD ABAL FE Yov], A9 F3olE APxE

o =2 712 ook gk,

4.1. 71+
4.1.1. g6k +
E8 Y MBAE HIZ= At
Vortex mixer Scientific industries

Analvytical balance Mettler

Adjustable pipet (100 pL, 200 pL, 1000 pi) Biohit

Disposable pipet tips (range 5-200 ul) Biohit

Disposable pipet tips (range 200-1000 pL) Biohit

Polypropylene conical tubes Becton Dickinson Labware

Ultrasonicator DAIHAN

4.1.2. HPLC-UV B AW o} 7]
4.1.2.1. HPLC : Pump (Waters 600, Waters, USA)
Autosampler (717 plus, Waters, USA)
4.1.2.2. A&7] 1 UV detector (Waters 2487, Waters, USA)
4.1.2.3. 24

4.1.2.3.1. Guard—column : SesurityGuard (Phenomenex)
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4.1.2.3.2. 244 column : Luna Phenyl-hexy! (4.6x150 mm, 5 um)

4.1.2.4. glolg A12H : Empower
24 77

4.1.3. LC-MS/MS

LR

4.1.3.1. HPLC : Pumps (LC—10ADvp, Shimadzu, Japan)

Autosampler (SIL—10ADvp, Shimadzu, Japan)
4.1.3.2. A% 7] : ESI-MS/MS (APl 2000™, Applied biosystems, USA)

4.1.3.8. &4

4.1.3.3.1. Guard-column : SesurityGuard (Phenomenex)

4.1.3.3.2. 432 column : YMC C18 (2.1 x 150 mm, 5 um, Waters)
4.1.3.4. glo)E] A =H : Analyst 1.4.2

42, EFE3
4.2.1. Imperatorin
4.2.2. Phellopterin

4.2.3. 3'-O-angeloylhamaudoi

4.2.4. Byakangelicol (HPLC-UV B4 R EFEA)

4.2.5. Glimepiride (LC-MS/MS A YJRaZEF

4.3. X

4.3.1. Acetonitrile (HPLC =)
4.3.2. Methanol (HPLC &)
4.3.3. &o]24 (purified using Milli-Q systems, HPLC-UV 2241 o] AL-g)

4.3.4. Water (HPLC &. LC-MS/MS

4.4. ZH4AS N s

4410, Ngo FFH:

4.4.2. A g% 50

4.4.3. A= HF A FoArE

MBS A7) BPA TEot

~—

B o] A1)
U o)
mg
%, BRl 5ol A 5 Youw Nws 3 AR & e

X RPslEE s}

5. Xete] Fu]

5.1. Stock g4

231 & acetonitrile / water { 50 / 50, v/v)d] =of FE7} 1

5k 3 acetonitrile / water ( 50 / 50, v/v)ol] 5 F=7} 1
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mg/mlLo] ¥ =% gr}.
5.1.8. 3'-O-angeloylhamaudol E&%-& 43344 3 %& ¥ acetonitrile / water ( 50 / 50, v/v)dl] =
& %27} 1 mg/mlLo] 5|2 &},
5.1.4. Byakangelicol (HPLC-UV ¥4 YR EFEF) ETEFS FF3A JFS F acetonitrile /
t}.

5.1.5. Glimepiride (LC-MS/MS 49 YR EFEH) EFEFL AF3A A3 F acetonitrile /

=
]
@
@
o
S~
(93]
o
<
<
2,
'y
7 4
olf
!
N
N
3
«Q
S~
3
3
o
o
i
R
o

5.2. Working &<
5.2.1. HPLC-UV ¥4 o] working &<
521.1. “5.1.1., 5.1.2. @ 51.3 379

2!

3t ZA3  imperatorin, phellopterin

HN

3'-0O-angeloylhamaudole] stock &9 z}zH-& acetonitrile / water (50 / 50, v/V)o. 2 &
2o 2 5|43t T2} 600 pg/mb o] HEE et 1 A 84 & ZL F TS 2
557} 200 pg/mLe] =2 3-84S U= o] S acetonitrile / water (50 / 50, v/v)
o8 Ko HAEe 7+ el v} 2, 4, 10, 20, 100, 200 pg/mL o] HEZ
o}

5.2.1.2. "5.1.4.7%}o] F3}] =48 byakangelicol (HPLC-UV 249 WR E£E4)9] stock &
A& acetonitrile / water (50 / 50, v/v)o.2 8 Asta 20 pg/mL 9] =27} S5 & 3o}

5.2.2. LC-MS/MS 229 ¢} working 8
52.21. “51.1., 5.1.2. 2 513 3¢ ZH3t =A imperatorin, phellopterin

SV ek

3'-0O-angeloylhamaudol®] stock &< z}2+-& acetonitrile / water (50 / 50, v/v)e =
aH o2 3 Aste] imperatoring  phelloptering] ®=%7} 3000 ng/mL, 27
3'-O-angeloylhamaudol®] ¥ %7} 1200 ng/mL o] J =& g} 1 4 48 22 %
%13t imperatorin, phellopterin =7} 1000 ng/mL, 3'-0O-angeloylhamaudole] &x

R

ot

7} 400 ng/mlLo] Bl 2 &8 a8 =1}, o= acetonitrile / water (50 / 50, v/v)o.2
w2 o g 3 A5t imperatoring phellopterine] sx=7F 5, 10. 50, 100, 200, 400 2
1000 ng/mL, 3'-O-angeloylhamaudol9] %7} 2, 4, 20, 40, 80, 160 & 400 ng/mL
o] Hx % gt}
5.2.2.2. "5.1.4."8 ) F3}o] A3 glimepiride (LC-MS/MS EA YR EFE4)9) stock 84
< acetonitrile / water (50 / 50, v/v)o. 2 3 A58} 600 ng/mL 9] %7} & 3t}
5.2.3. "5.1.4.73} o] F3}o] ZA3k glimepiride (LC-MS/MS BAH YR T EA)e] stock §94&
acetonitrile / water (50 / 50, v/v)o.2 3438l 50 uyg/mlL 9 57} ¥ =2 3t}

5.3. 71e} &
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5.3.1. HPLC-UVE A ¥ o] o] Z A}
A o]%2} 1 acetonitrile / water (40 / 60, v/v)
B o]&A} & acetonitrile / water (90 / 10, v/v)
5.8.2. LC-MS/MSEAHe] o)A : 1 mM Ammonium acetate (pH 5.0 with acetic acid) /
acetonitrile (70 / 30, v/v)

5.3.3. &% & : Methanol / water (70 / 30, v/v)

6. % @obAl A g o) FHl

18 @FAE 2 ~3cmB ey HFH 272 AL F AT YXVI2 adsA EEadn

v
=
5mle ¥m FAGYeR 3 F, 508 B 299 3

romel Al QA BEEte FANS HeA syringe filter (0.45 ym)a #7373 o] {A¥
'5.2.1.2.78 A ZAFT HPLC-UVE2

X

=

e E2Z299 1002 A5t “5.2.2.2.78 oA ZAF LC-MS/MS B2
LY &8t o] F 10 L FYIJ=EF Tt

7.2. 78 A8

7.2.1. HPLC-UV HFH & A8

1

'5.2.1.1"% 2] =¥ AFAE working &4 '5.2.1.2. 8ol 4] =AE hHF

Fkl

224 working &
As FY #F EF3Y o] F 10 pLs HPLC-UVe] F=¢ 3ot

T

a2
'5.2.2.1"39] T AL working S} "5.2.2.2. "8 FA S WEREFEA working £

AL U F TF8e] o] £ 10 uLes LC-MS/MSe] i sict.

7.3. HPLC-UV B AxA
7.3.1. Internal standard : Byakangelicol

7.3.2. UV detention : 254 nm

7.3.3. Column : Luna phenyl=hexyl (150 mm x 4.6 mm i.d., 5 um)
7.3.4. Mobile phase

=~ 142 -



A : Acetonitrile / water ( 40 / 60, v/v)

B : Acetonitrile / water (90 / 10, v/v)
7.3.5. Column temperature : 30C
7.3.6. Gradient Profile

Time (min) A (%) B (%) % (mlL/min)
0.0 100 0 1
20 — 35 100 — 25 0— 75 1 — 175
35 — 36 25— 0 75 — 100 175 — 2

7.3.7. Injection volumn @ 10 ub
7.4. LC-MS/MS X =4

7.4.1. Internal standard : Glimepiride

7.4.2. MS/MS detection : Positive ion mode, MRM model
Imperatorin 270.996 — 147.2 m/=
Pheliopterin 300.737 — 217.9 m/z
3'-O—~angeloylhamaudol 359.03 — 259.83 m/z
Glimepiride (1.S.) 491 — 352.2 m/z

Compound DP (v) | FP (v) | EP (v) |[CEP (v)| CE (v) |CXP (v)
3'-O-angeloylhamaudol 56 350 85 26 29 6
Imperatorin 36 360 12 34 47 4
Phellopterin 41 370 9 34 39 6
Glimepiride (1.S.) 40.8 385 8 33.93 20.8 9.3
Run time 10 min
Mode positive, MRM
CUR 40 psi TEM 450C
CAD 5 psi NEB 40 psi
IS 5500 volt Turbo gas 75 psi

7.4.3. Column : XTerra C18 (2.1x150 mm, 5 um)

7.4.4. Mobile phase : 1 mM Ammonium formate / acetonitrile (70 / 30, v/v) (pH 5.0 with
formic acid)

7.4.5. Column temperature : 30C

7.4.6. Flow rate : 0.2 mL/min

7.4.7. Injection volume : 10 uL
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o
ol
oft

&7 (Limit of Quantitation)
Azd) Aen (S/N ratio)E 9 ooz 31 WAl 20% o)dolsr FEFAo] 80~120% ¢ =

A2 wEstolof gk,

8.2. AM A (Linearity)
8.2.1. HPLC-UVE A o] FH M A
HPLC-UVE ¥ o] A wro] Al 711 &) 1 ~ 100 yg/mL H oA A0l A=A F,
AL @A ST R =0.95 o] o] 2] AR
8.2.2 LC-MS/MSE-2x o] 2 A
LC-MS/MSE ¥ o] AL imperatorind}t phelloptering 2.5 ~ 500 ng/mL ¢ HoA,
3'-0O-angeloylhamaudof&1 ~ 200 ng/mLe] WA Aol A=A 5, AFde 484

%7} R = 0.95 0]41 2] zA}8t},

8.3. A9 % (Precision)
8.3.1. HPLC-UVE- Ay o] Ad e
1, 2,10, 100 pg/mL 7} F=xeA Gul 3} 5 A sla, 597F A ZFsbe], C.V.%7F £15 % o]
(LOQ FElME 20 % o)l Z=i=x] ZA}RI

8.3.2. LC-MS/MSEAH o] AU
Imperatorins phellopterine] 7% 2.5, 5, 50, 200, 500 ng/mL 2z} ¥xojr, 3-0-
angeloylhamaudol®] 49 1, 2, 20, 80, 200 ng/mL 7zt =% oA 4] 35} 30 A=3la, 3Y
r AFste], C.V.%7F 215 % oW (LOQ BX A& £20 % ojUl)e] =&x] A3

8.4. A% (Accuracy)

8.4.1. HPLC-UVEA ¥ o] 43w
1,2,10, 100 pg/mL 2} wxojA dul 3} 59 g aFstal, 543 A7Fsho}, &= %7t 85 ~ 115
% ol (LOQ F= oA+ 80 ~ 120 % o) o) =&A] 2T}

8.4.2. LC-MS/MSE- A o] A8l
Imperatorin® phellopterine] A% 2.5, 5, 50, 200, 500 ng/mL 2z} Exolx, 3-0-
angeloylhamaudole] 7% 1, 2, 20, 80, 200 ng/mL 7} = A A4 A3} 3 A =Fs}ar, 3Y
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80 ~ 120 %
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(%)7} 85 ~ 115 % o]} (LOQ F =0l A
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—
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A 4@ ANz AHBAPAPGE FARAY AE

1.

2 AT TLC, HPLC-ELSD, LC-MS/MS 5& o] &% Az9 AP SAEAHE
MR, BN ASH A5 FAFEEH A4, dHEA Uiy 55 339

10 ¥9] saikosaponindl] W3 EAH AZS A A, 7 AR Uty He v HY dldA
Fogh AL, AL, A 2 ALIAAE Z1 ALS AT =S EARAE nY=E
HEIAAE "o B A Frislr] 93l 434 489S TPt 4d 2%, 45,
ol FA, ZHE WHIAANAIM area precision (C.V.), relative retention time(RRT), theoretical
plate number(N) L83 peak asymmetry(T)S Bl st H713 A3 iR ZAA E4Hol
AAFS AT

F24, F289, FE28 A, FF AT FY factorE: 1A A B HHFFERHS HAE
Atk

HA o FE21F BARAL olE3ld, AlFd #5HI dv AT 205G 9F, FF4 11%)
2 7Y e AFRe}l gEEAS AAFAT

A A7E EOZ 32 S5 A5 dHEAS AASH G

£ AdFolAe 10 9 saikosaponin®] whdt A&sta FEF3 BAHS LR, ol Al
FAEe ¥ FFEA FE3A 2Y Heg yEh

b FoAE AIEE RS Y3t A3 9 F 8 saikosaponin®] saikosaponin A, saikosaponin
C, saikosaponin DE ¢85t deE A4S HASHT, AANEA FARE 9 £ ARSI AHEEAE
AABER o}, At Tk Al FElE 2o)E AT 4

AL Az e AR g A gy

T
o2 Nz T UE AREAAAdE HPLC-UV 2 LC-MS/MS FA 84

Procedure)
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Al 5
% 8
Bupleurum Root

Bupleuri Radix

A F Y o % JF oF 02 g& HYUIA Pol 70% vl 10 mLE B3 A2dA 293357
E 40 BF5S FET F ARG AAE ZF AT 0% HEES gol &S 10 mLE st 3
dozg dc}t Z FTFFL uld 60TAAN ZgezE 4 A7HE¢H Ax3tl ulE saikosaponin A XFF
% 1 mgg ALDIA 2ot XA oMEYEZ (1 — 2 Bo FEIHA 10 mLE TETH
Saikosaponin C ZEE ¢ 3 mgd AYs}A Do} 3AAZ] oAEYUEY (1 — 2)& Yol FE3A 10
mLZ ¥+Et} Saikosaponin D ¥FF ¢ 1 mge ALEA Lot FHAAZ MAEUEL (1 — 2)& ¥
o] Z&3tA 10 mLE HETH 74 EEES ‘HEUEZ 1 — 2 ¥ 5 §9 10 mLE EF4L
2 3 A2 g BFY 20 pLAE VXA O 20 AH Az EaH T wet APEte zZ
RFEFY HJAHEHE 7o)

Qr
saikosaponin A2l % (mg) = saikosaponin A F£EZ9 % (mg) x 9
S

. . - . — _———‘QT
saikosaponin C2 & (mg) = saikosaponin C ¥£¥¢9 % (mg) x Q
s
. : . e Qr
saikosaponin D9 % (mg) = saikosaponin D ¥5%9 % (mg) x 0
s

2%z

H 2% :50C, AA7t2 € @ 3.0 bar)
ZE QA2 46 mm, 2°] 10 cm?) ZH QA Fde] 2.7 yme] AHIEeiEaGZE Ledddd
t}

E/OMEUELE e (10/90)
/oHHEUE-L ZF (90/10)

&
B
>
tio
©
oy
X
ok
o
el
s
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3

saikosaponin D] #AA|ZFo] of 287 #o] HEE FATTh ANZ FEEY UE
LA ex FzaA EeEH A
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A7 () g A (%) 49 B (%) &
0 20 80 e Bl
0—5 20 80 A x4
5-— 35 20 — 50 80 — 50 2 471&7)
35 — 45 50 — 90 50 — 10 2 A7) &7
45 — 65 90 10 A=A
Saikosaponin A% FAr)7ro] ¢k 214 ¥ saikosaponin C¢ #AAZFO] F 15
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STANDARD OPERATING PROCEDURES

HPLC-ELSD @ LC-MSE o] &3
Also ABAPAAPAE A

F 04 A Ex L=l 2| )

SOP @2 43JA EX q4 9 2

I B e 4 9 9 (29Y)
SOP 15 o 1 ZH 0 X4 7

1. 29 XA 6. M 1 MS 217

2. QAU 7. ®Hl 2 MS J114l

3. ololel Hala 8. 2

4, MHela 9. EHAE JLHA

5. HPLC J1J| & 10. JIEF ( )
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1. e

£ 2E24YAAME TLC 2 HPLC-ELSD, LC-MSE o] &3 A 59 ABHHE £y ¥

o

o},

2. 439 24

w3t

3. +AH
Y P A AW Folok v, F2HAL O Ul WEA YL Aok Bk AY
o AL HE AT SEFEL WeF AR AT B A4 A% AF 71D + Aok Al A

$5%E At 5B A Fo
A # itk Fge WA Aol FYAE =
1 ool A S ofo} e

4. 717, Nt R A7
2 Ao ool A7, EE

i
i
>
2
g

oL opf s} thE AEAIZREH 2L FFY AFLE AZELE F= Yoy, 22

A1 rAHFol et A
E oA} £ x5} o 51,

R Material Safety Data Sheet (MSDS)ejj A

EEAE =T E

Ed gtEA] 715 5 o of g}
4.1. 721+
411, A7)
EF X NEAE HIZE A
Vortex mixer Scientific industries
Analytical balance Mettler
Adjustable pipet (100 uL, 200 pL, 1000 i) Biohit
Disposable pipet tips (range 5-200 ul) Biohit
Disposable pipet tips (range 200~1000 ul) Biohit
Polypropylene conical tubes Becton Dickinson Labware
Ultrasonicator DAIHAN

4.1.2. HPLC-ELSD 323 &) 77
4.1.2.1. HPLC
4.1.2.2. 227
4.1.2.3. 29

4.1.2.8.1. Guard-column : SesurityGuard (Phenomenex)

4.1.2.3.2. 228 column : Ascentis® Express C18 (4.6x100 mm, 2.7 um)
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4.1.2.4. dlojg] A]== : Empower
4.1.3. LC-MS X4 9] 7|+

4.1.3.1. HPLC
4.1.3.2. A&7
4.1.3.3. 29

4.1.3.3.1. Guard—-column : SesurityGuard (Phenomenex)
4.1.3.3.2. 244 column : Hypersil GOLD C18 (2.1x150 mm, 3 um)
4.1.3.4. dlolgj A== : LCMSD trap
4.2, RTEH

4.2.1. Saikosaponin A

4.2.2. Saikosaponin By

4.2.3. Saikosaponin Bs

4.2.4. Saikosaponin Bs

4.2.5. Saikosaponin Ba

4.2.6. Saikosaponin C

4.2.7. Saikosaponin D

4.2.8. Saikosaponin G

4.2.9. Saikosaponin H

4.2.10. Saikosaponin |

4.2.11. Ginsenoside Rp; (LC-MS AW W E T FE4)

4.3. A ek
4.3.1. Acetonitrile (HPLC &)
4.3.2. Methanot (HPLC &)
4.3.9. gro) &% (purified using Milli-Q systems)

4.4, 2R A=

5. Ajeke] Ful

5.1. Stock &



5.2.

5.1.1. Saikosaponin A EFF-& F&3}A4 A %3 & acetonitrile / water ( 50 / 50, v/v)dl] o
271 mg/mlo)l H =& 3o}

5.1.2. Saikosaponin B; TFF& A&3A A =3 5 acetonitrile / water ( 50 / 50, v/v)o Fo
%7} 1 mg/mle] H =& 3t}

5.1.3. Saikosaponin B, EZ%& A 33}

FE7F 1 mg/mLe] § =2 3t}

A A3 T acetonitrile / water ( 50 / 50, v/v)d] =

tjo
o2

5.1.4. Saikosaponin Bs 2% A A3 T acetonitrile / water ( 50 / 50, v/v)dl] =

S

=
A&atA =3 T acetonitrile / water ( 50 / 50, v/v)d] &
%7} 1 mg/mLo) stc}.

=
5.1.6. Saikosaponin C ¥&%-& R &s}A A= & acetonitrile / water ( 50 / 50, v/v)d] =4

FZ7F1 mg/mbLe] H=

tlo

5.1.5. Saikosaponin B; ¥

©
s

Jpu

E=57h1 mg/mLe] E =& &},

5.1.7. Saikosaponin D ZFE-& F 8384 A %3 F acetonitrile / water ( 50 / 50, v/v)e] ¥
F%7F 1 mg/mLo] &= & gt}

5.1.8. Saikosaponin G ##F< A8l A Z3 & acetonitrile / water ( 50 / 50, v/v)el ¢
Fx7F1 mg/mbLe] Hle 2 ).

5.1.9. Saikosaponin H & &8 A &34 A =35 T acetonitrile / water ( 50 / 50, v/v)el o
FE7F 1 mg/mbo] =& i)

5.1.10. Saikosaponin | £F&F& A &a}A 3 @3 F acetonitrile / water ( 50 / 50, v/v)o] x4
FE7F 1 mg/mbLe] Hl=2 st}

5.1.11. Ginsenoside Rp: (LC-MS B4 WREFEE) TEFES AFsHA A %3 T acetonitrile
/ water ( 50 / 50, v/v)ol] o s%7} 1 mg/mLo] Hx& &}

Working &<

5.2.1. HPLC—-ELSD %419 ¢] working & ¢

5.2.1.1. “5.1.1. - 5.1.10. 379 sl =A 3 Saikosaponin A, saikosaponin By,

Saikosaponin Bz, Saikosaponin Bs, Saikosaponin Bs, Saikosaponin C, Saikosaponin
D, Saikosaponin G, Saikosaponin H, Saikosaponin 1] stock & z}z}-& A o &%
o] Saikosaponin A, Saikosaponin B, Saikosaponin B, Saikosaponin Bs,
Saikosaponin B4, Saikosaponin D, Saikosaponin H9 ¥%7} 100 pg/mi,
Saikosaponin 2] Fx 7} 200 ug/mL, Saikosaponin C, Saikosaponin G2} =7} 300
g/mLo] =& &389dS wl=t}, o] & acetonitrile / water (50 / 50, v/V)o.2 £3p78 o
2 8|43l Saikosaponin A, Saikosaponin B, Saikosaponin By, Saikosaponin Bs,

Saikosaponin B4, Saikosaponin D, Saikosaponin He] =27} 5, 10, 20, 30, 50, 100 p
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g/mL o] Ex=&, Salkosaponin 19} sx7} 10, 20, 40, 60, 100, 200 pg/mL o] HEEF,
Saikosaponin C, Saikosaponin Ge] ®x7} 15, 30, 60, 90, 150, 300 ug/mL o] Hx &
Ft.
5.2.2. LC-MS E21: o] working &9

5.2.2.1. “56.1.1. - 5.1.10. &7 3l A3 Saikosaponin A, saikosaponin B,
Saikosaponin Bp, Saikosaponin Bs, Saikosaponin Ba, Saikosaponin C, Saikosaponin
D, Saikosaponin G, Saikosaponin H, Saikosaponin |2} stock &d8 F335ldH
acetonitrile / water (50 / 50, v/v)e 2 &350z 3 Astd =z 100, 200, 500,
1000, 2000, 4000 ng/mL o] ¥ == o}

5.2.2.2. "5.1.11.789) ZF&o 24 3% Ginsenoside By (LC-MS EAH YR ZFEH)9)
stock &-<8-& acetonitrile / water (50 / 50, v/v)2.& 348t 4 pg/mL & 27 HE
= gtk

5.3. 71g} a9l
5.3.1. HPLC-ELSDE A 9] o]FAb
A ©]Z2}  acetonitrile / water (80 / 10, v/v) with 0.1% acetic acid
B o|&4F : acetonitrile / water (10 / 90, v/v) with 0.1% acetic acid
5.3.2. LC-MSE AW <] o] 54
A o]l%A} @ acetonitrile / water (90 / 10, v/v) with 0.1% formic acid
B o]&4F © acetonitrile / water (10 / 90, v/v) with 0.1% formic acid

5.3.3. 3Z &} : Methanol / water (70 / 30, v/v)

e

6. A1z kA A5 o] Fn]
AT AFAE 2~ 3 cmPFEY HFE AV|E A2 F AF YA @i FLsA Eusien
7. A3y
7.0 A5 kA Y 5
7.1.1. HPLC-ELSDE- X ¥H & 93+ A& g-ekA| 9] &
"6"3}o] AlE 200 mge W3 FHae Tz
30, v/v) 10 mLe ¥ FANANOZ 3 T 405 B9} 2oy 2Zsz et &
F 3000 rpmellA] YAl ste] F NS FHalo] syringe filter (0.45 um)2 #3539
% 20 uLE HPLC-ELSDd| F=¢3stc}.
7.1.2. LC-MS B4 & 93t A& Fekaje 5
TGN WE FE2AE 50 W FAFe] "5.2.2.2.7FeA AT LC-MS EAH

o) WHEEEA working §93 $U% EF3o] o] % 10 ul FYSES Bt

2w <31 Methanol / water (70 /
F
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7.2. AFHNE ANE
7.2.1. HPLC-ELSD A&A & A &
'5.2.1.1"3r¢] A& working €9 20 pLE HPLC-ELSDe| F Y&t}
7.2.2. LC-MSAZNE A8
'5.2.2.1"%9) ¥ working &5 "5.2.2.2." oA AT HREFEA working &9
< 59 F 39 o] & 10 uLE LC-MSe} Flgtt).

i

7.3. HPLC-ELSD #A=x#A
7.3.1. ELSD conditions
Drift tube temperature — 50C, Gas pressure — 3.0 bar
7.3.3. Column : Ascentis® Express C18 (100 mm x 4.6 mm i.d., 2.7 ym)
7.3.4. Mobile phase
At Acetonitrile / water (90 / 10, v/v)
B : Acetonitrile / water ( 10/ 90, v/v)
7.3.5. Column temperature : 27.5C
7.3.6. Gradient Profile

A1k Solvent A Solvent B

0 20 80

5 20 30

35 50 50

45 90 10

65 90 10
65.1 20 30

{ts 20 80

7.3.7. Injection volumn @ 20 ulL
7.4. LC-MS B4 x4
7.4.1. Internal standard : Ginsenoside Ry
7.4.2. MS detection : Negative ion mode, SIM mode
7.4.3. Column : Hypersil GOLD C18 (2.1x150 mm, 3 pm)
7.4.4. Mobile phase
A @ Acetonitrile / water ( 90 / 10, v/v)
B : Acetonitrile / water ( 10 / 90, v/v)
7.4.5. Column temperature @ 27.5 C
7.4.6. Flow rate : 0.2 mL/min

7.4.7. Injection volume : 10 pL
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8.2.

AEd Zen) (S/N ratio)E 9 o)lxo =z dm HHAo] 20% oldlelx F&FAo] 80~110% ¢

2% W& solo} Pt

P

8.2.1. HPLC-ELSDE MW o] 21 A
%]

43 (Linearity)

HPLC-ELSD B Aol AL X3 9 7 7}A] Saikosaponin{Saikosaponin A, Saikosaponin By,
Saikosaponin B, Saikosaponin Bs, Saikosaponin Bas, Saikosaponin D, Saikosaponin H)e]
5-100 pg/mL oM Aol deA &, AFAY FBASF7ER = 0.95 ool A] 2As}
i1, 1 7}A] Saikosaponin(Saikosaponin 1)o] 10 — 200 pg/mL H ] 4 F XA dEA Z, A
#ZXo AFAAS7F R = 0.95 o]Ao]x] 2AMELT, 2 7}A] Saikosaponin(Saikosaponin C,
Saikosaponin G)o] 15 — 300 ug/m M LieA ZAddo] deA F, AFd FBAFIER =

0.95 o] Fe] Al AT

8.2.2 LC-MS B2 o] A A

LC-MS #-4% o] -9 10 7}A] Saikosaponine] 50 - 2000 ng/mte] el A FadAde] &=

A F, Q@A) ABAFIER = 0.95 o) AR 2AGT

8.3. A& (Precision)

8.3.1. HPLC-ELSD B4y A=

7 7}A] Saikosaponin(Saikosaponin A, Saikosaponin By, Saikosaponin B, Saikosaponin
Bs, Saikosaponin B4, Saikosaponin D, Saikosaponin H)¢] A% 5, 10, 20, 50, 100 pyg/mL
zp oA AUl At 59 AHEFslar, 5Y7 AEFEte], C.V.%7F £15 % ol (LOQ F=eA
= 20 % olu))e)] ==x] A} 1 7}A] Saikosaponin{Saikosaponin 1)} 79 10, 20, 40,
100, 200 pg/mL Z+ oA AU H3} 5 A s, 597F Ae3tod, C.V.%7} 15 % o]
(LOQ BRI AE 20 % olW)o] =x=x ZAFst). 2 7}x] Saikosaponin(Saikosaponin C,
Saikosaponin G)¢] A% 15, 30, 60, 150, 300 yg/mL 2z} = olx AU &) 594 F&F3ta, 5
A7+ AFale], C.V.%7F £15 % ol (LOQ FXAME 20 % o)) o] =&A] FA3ch

8.3.2. LC-MSEAH o] U

10 7}=A} Saikosaponin(Saikosaponin A, Saikosaponin By, Saikosaponin Bp, Saikosaponin
Bs, Saikosaponin Ba, Saikosaponin C, Saikosaponin D, Saikosaponin G, Saikosaponin H,
Saikosaponin I)ol] gl3Fe] 50, 250, 2000 ng/mL 2} E% oA W s 3 AH=sla, 397k
AeFsle], C.V. %7} £15 % oy (LOQ FEolME 20 % o)o] Z=A] A
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8.4. A8 % (Accuracy)

Y

8.4.1. HPLC-ELSDE- X o] H& =

7 7}A] Saikosaponin(Saikosaponin A, Saikosaponin By, Saikosaponin Bs, Saikosaponin
Bs, Saikosaponin B4, Saikosaponin D, Saikosaponin H)¢] A< 5, 10, 20, 50, 100 ug/mL
Zt F=olA AW A3t 59 FFEta, 5Y3 AR, olE ko dF FFEF +15 % o]
(LOQ FEAME 20 % olu)d] =& zAgTh 1 7}A Saikosaponin(Saikosaponin 1))
8% 10, 20, 40, 100, 200 pg/mL 2t g X Al Ha} 59 &b, 5U3F FFsto, o] &
Frd g BEE7F £15 % o)) (LOQ BEeME 20 % ojul)o] =&x] AT 2 71
Saikosaponin(Saikosaponin C, Saikosaponin G)¢] A% 15, 30, 60, 150, 300 pyg/mL 2z} ¥
EolM Al Hat 59 FHetn, 5U AFEtA, oJBFxe] g AF=sL £15 % o)
(LOQ Tl & 20 % ojul)oll =& AT

8.4.2. LO-MSEXH o] A 3w

10 7}#] Saikosaponin(Saikosaponin A, Saikosaponin B, Saikosaponin B,, Saikosaponin
Bs, Saikosaponin B4, Saikosaponin C, Saikosaponin D, Saikosaponin G, Saikosaponin H,
Saikosaponin )4l thsled 50, 250, 2000 ng/ml 2 = oA 9 H&F 39 H=Fskx, 3U3t
dFsted, oj2F=ol] e HF=7t £15 % ojd] (LOQ F=olA = 20 % olul)d] =4 &
Abgtet.

1) Park LS., Kang E.M., and Kim N., Journal of Chromatographic Science, 38(6), 229-233,

(2000).

2) AwF, olzE, A, o)AY, AY, HToELAE 3, 3(3), 226-232, (1995).
3) Liau B.C., Hsiao S.S., Lee M.R., Jong T.T. and Chiang S.T., Journal of Pharmaceutical

Biomedical Analysis, 43, 1174-1178, (2007).

4) Xiao R., Wang C.Y., Zhang Z.F., Yuan Z.F. and Zhang L.T., Journal of Chinese medicinal

materials, 29(2), 119-123, (20086).

5) Li X.Q., Gao Q.T., Chen X.H. and Bi K.S., Biological & pharmaceutical bulletin, 28(9),

1736—-1742, (2005).

6) Bao Y., Li C., Shen H. and Nan F., Analytical chemistry, 76, 4208-4216, (2004).
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A5F FEATALAA ] A7

51 @83

T2 shokx)e] MElad AR B @ BAodP(AF, 49HE)
SBAA A A A7% / Hehstm Fstyys / Aoket

& mE g A 2 Ay )| goyx | Impact | T/ igare
HE = A 5 4 A} 44 A(AE) | HolA factor =9 SCIo 5
1
2
. —
v} St
WS ul 37 A 2 3T &) a} 31 &3] o o] 91 Q) 1 = ul/
SR E_u_x'ﬂ—: =R >4 oEH EJ_LZ}’ = ] vE = = AL ;]Lzﬂ
Elail!
: ' pA =2
1 coumain from EE wE =R LA A ok E} 2008. )
Saposhnikoviae Radix | .f.’r & -
HEAE
Quantitative evaluation of
Bupleuri Radix through the
simultaneous determination
S . . S A 5
9 of b%oactlve salkosapo.nm.s P E1 0 g o] XH §ﬂ_ St= 2 ]’ 2008515, = "H
by high performance liquid ‘Fi]— §]
chromatography with
ultraviolet and evaporative
light scattering detector
Quantitative Evaluation of
Bupleuri Radix through
The Simultaneous
Determination of Bioactive
3 Saikosaponins by High EXAEYE o) A & of) $12F3k 3] | 2008.10.23. =
Performance Liquid
Chromatography with
Evaporative Light
Scattering Detector
Quantitative evaluation of
Saposhnikoviae Radix = 1) 5] o
. ; SFor B2 7]
4 th10ugl'1 thAe s1mul‘%aneo.us _‘Eﬁ:E—] Wy e St A } 2007 11. 7. XﬂNZrE %LH
determination of bioactive ) s} 5]
coumarins and chromone by s /g—té
HPLC/UV
Acetylcholinesterase A 9}25} 3)
5 |Inhibitory Components from| 3 ® HFF A _ 2008.12 M2 At
. S 471% 3
Saposhnikovia divaricata
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A2g ARATARAA] AF ATAL g 2 Py
A 1A BF] YABYARY 2o

2 = 2 = d

% E (5Kg)
extracted with MeOH (3 times)
evaporated /in vacuo

MeOH extracts (715.5 g)

suspended with H,0
fractionated with EtOAc

fractionated with n-B8uOH

EtOAc fr. (196.7 g)

n-BuOH fr. (86.7 g)

agueous fr.

1212 AZ2E BF 5Kgg AAste] MeOHZ 9084 33] 259 F&319 ol& 7y A=xsto 71559
FEEL AT o8 YA FF FEEle AHE EtOAcst n-BuOHZ E 3w, o5 EIFEES

2z} 7 553819 EtOAcEE (196.7g), n-BuOH (8.7g)2] &S At

EtOAcHE & (196.7g)oll th3}lof silica gel C.C. (n-Heaxane:EtOAc = 20:1 — 1:1 —EtOAc)E A AIste] 770¢]
g (El-1~El-Ne g UFdnh o 5 2%3F El-28 nHeaxnel 2 AjZAA3 FE 15 A
th. Uz o] -8 MeOH:Heaxane = 1:1¢] 3o} 10%2] Bo] o] T 202 UFE & MecOHA RS =
o} %% th& MeOHZ AZAA 3l 33E 28 B3tk E1-3-& RP MPLC (M:W = 3:7 — MeOH)

2 Sste] 147)9) A3 3F (B1-3-1~El-3-14) & Al o]FAE3 E1-3-12 Sephadex LH-20 C.C.

EtOAc fr (196.7 @)

Silica gel C.C.
H:E=20:1 - HE=1:1 > E

| | |

E1-1 AP MPLC E1-3 E1-7

WiM=T7:3—>M

N |
Jsemm1 e
residue E1-3-1 E1-3-2 E1-3-4 E1-3-8

Compound 1 evaporated /n vacuo
resolved in Meoyephadex LH~-20|RP HPLC recrystallized| recrystallized
c.c (MeOH) ACCN:W = 1:]by EtOH ¥ by EtOH

' residue
solution Compond3  Compound 4  Compound 5 Compound 6

resolved in n-hexane
evaporated /n vacuo
recrystaliized by MeOH

Compound 2



(MeOH) E A&t 33E 3, 2238 E1-3-28HPLC (Water : AcCN = 1:1)E F3)3t] FE 4, 48
g E1-3-45 EtOHE AZAA3) FFE 5 &% 9 EI-3-85 EBOHRE QAR 3FE 65 20

2212 WFE Addt] MeOHZIORHA 33 2gu FE3te ol # Az 131558 FEES
At o2 g FHFFo) FEse] EOAcE EFen A2RIES A 5% EOAcEF

(397.5g)9] EHES AUk

EtOAc 3-8 silica gel partition C.C. (100% CHCl; — CHCl:MeOH =50:1 — CHCL:MeOH = 20:1 —
CHCl;:MeOH =10:1 — CHCL:MeOH = 5:1 — CHCL:MeOH = 2:1 — 100% MeOH) & 33t 770¢]
&3 (E2-100, E2-50, E2-20, E-10, E2-5, E2-2, E2-M)2. & ot AR B E2-100% silica gel partition
C.C. (Hexane— Hexane:FtOAc = 100:1 — 50:1 — 40:1 — 30:1 — 20:1 — 10:1 — 51 — 2:1 — 111 —
MeOH) & SF33le] 117]9) A¥F (E2-100-H, E2-100-100, E2-100-50, E2-40, E2-100-30, E2-100-20,
E2-100-10, E2-100-5, E2-100-2, E2-100-1, E2-100-M)S ¥, o] 5 £EF E2-100-H, E2-100-100% silica
gel C.C. (Hexane:EtOAc = 50:1 — 1:1) & o]-&3) 11719 22 3F (E2-100-100-1~ E2-100-100-11)& ¥ch
4%-8 E2-100-100-7% RP ODS-MPLC C.C. (WaterrMeOH = 60:40 — 10:90) & $335}e] 8742 L% 3
(E2-100-100-7-1~ E2-100-100-7-8) & <¢ith o] = E2-100-100-7-18 sephadex LH-20 C.C. (MeOH) =
F3q3le] 3FE 78 By 4, 283 E2-100-100-7-4L sephadex LH-20 C.C (MeOH) & 813t} A
Nel 2% (E2-100-100-7-4-3~E2-100-100-7-4-3) & ¢lo], E2-100-100-7-4-3-3- MeOHEZ A2 A 3 3E
85 Ry 3yt 2E3F E2-100-58 MPLCC.C. (Hexane:EtOAc = 20:1 — 1:1 — FEtOAc — MeOH)S
AAA GoA R AEF (E2-100-5-1~ E2-100-5-15) & Attt o] & E2-100-5-8% Sephadex LH-20
C.C. (MeOH) & A3 o e 2¥3F (E2-100-5-8-1~E2-100-5-8-4) ©.& 1} E2-100-5-8-3-%

MeOH= zj 243t si5h2 95 AUt

- 165 -



E2_100 silica gel P.C.C.

| C —C:M=50:1— C:M=2:1 ->MeOH

E2-100-100 E2-100-5
Silica C.C. MPLC H:E=(20:1 —
H:E=50:1-1:1 11— E—> M)
E2-100-100-7 RE MPLG E2-100-5-8
l WiM=6:4-1:9
Sephadex LH-20
l C.C. (MeOH)
E2-100-100-7-1 E2-100-100-7-4 E2-100-5-8-3
Sephadex LH-20 Rrecrystallized ecrystallize
C.C (MaOH) by BIOH gy o o
Compound 7 Compound 8 Compound 9

278 E2-508 silica gel C.C (Hexane:EtOAc = 20:1 — 1:1 — EtOAc — MeOH)E F83lo] 11749

&F3 (B2-50-1~E2-50-11) 2.2 Y1, o] F AR IFE2-50-28 MeOHE AZAS 3JFE 108 23
Y3, 2E3 E2-50-63MPLC C.C. (Hexane:EtOAc = 50:1 — 1:1 — FEtOAc — MeOH)E 483}
87N AEF (E2-50-6-1~B2-50-6-8 )02 U1, o] F E2-50-6-42 sephadex LH-20 C.C. (MeOH)E
T3 3 FT¢E 115 B2l vk A8 F E2-50-88 EtOHE AZ2A438 JFE 128 £ 387, 283
E2-50-102 MPLCC.C. (Hexane:EtOAc = 65:35 — 1:1 — EtOAc — MeOH )& HAs|A 7749 423
(E2-50-10-1~ E2-50-10-7) & o] E2-50-10-5% RP ODS-MPLC C.C. (WaterMeOH = 80:20 — MeOH) &
st 10709 &¥F (E2-50-10-5-1~ E2-50-10-5-10) & ¥%ic}. o] & E2-50-10-5-18 EtOHZ )|2A
3le] 3% 13, AEFE2-50-10-5-52RP HPLC C.C. (WaterrMeOH = 60:40)2 1A 3 3}JE 14
289tk E2-50-112 RP ODS-MPLC C.C. (Water:MeOH = 20:80 — MeOH)S F33}e] 117]9] A& 5
(E2-50-11-1~E2-50-11-11) & 4. A83F E2-50-11-2 & EOHE A ZAA dto 32 155 £
3tk AR E E2-50-11-42-Sepadex LH-20 C.C. & F3dle] 9L 485 2% 3L Hexane-EtOAcE
A ARGt 3FFE 162 2 3.



E2-50

I silicagel C.GHIE=201—1:1 —» M

I | | ]

E2-50-2 £2-50-6 £2-50-8 £2-50-10  E2-50-11
ecr: i (RO . MPLC H:E=(85:35 —
sycwgglﬁl zed N:P]LE HE._’E—'EEOJ —1 S:(g)gﬁalhzed 1t B M) l
£2-50-10-5
v RP MPLC
W:M=82—M
Compowd 10 £5_50-6-8  Compownd12
E2-50-10-5-1 E2-50-10-5-5
Sephadex LH-20
C.C (MeOH)
Rec rystallized RP HPLC
by &0H M:W =46
Compound 11
Compound 13 Compournd 14

E2-50-2 £2-50-6 EZ—SO—10'Chp - £2-50-11

WiM=8:2 >M |
E2-50-11-2 E2-50-11-4
Sephadex LH-20
Rscrystallized C.G (MeOH)
by EtOH
E2-50- 11 -4~4
v
Recrystallize d
Compound 15 by Hexan e~EtOAC
Compound 16

E 8§ E2-20%silica gel C.C. (Methylene chlorideeMeOH = 30:1 — MeOH) & AAJ3led 10712 &3

(E2-20-1~ E2-20-6) & A3, o] & AXEE E2-2042 MeOHZE AZAA st 313E 178 dYth
E2-20

Silica gel C.C.
M:M=30:1—1:1 —M

E2-20-4

Recrystallized
by MeOH

Compound 17

B E2-10& silica gel C.C. (BtOAC:MeOH = 10:1 — MeOH)E 83 4709 A4AKES
(E2-10-1~E2-10-4) & A%t AF 3 B2-10-32TLCHEl ] wg} 278e] &8 3F (E2-10-3-1, E2-10-3-2)0. &
o] A3 E2-10-3-12 RP ODS-MPLC C.C. (WaterrMeOH = 60:40 — 10:90)2 33l 67)) ¢

283 (E2-10-3-1-1~E2-10-3-1-6) &2 ¥ 3 o] 3 E2-10-3-1-58 EtOH® 2R3 IS 18S
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B3tk AEE E2-10-3-28 RP ODS-MPLC C.C. (Water:MeOH = 80:20 — 10:90) & 334 6719

¢

AR E (B2-10-3-2-1~ E2-10-3-2-6) &2 U¥ 3 o] & o] 3 E2-10-3-2-2 & EtOHZ AAA 3l 3TE
192 283t 4838 E2-1045 RP ODS-MPLC C.C. (Water:MeOH = 80:20 — Water:-MeOH = 10:90) &
F3sle] § Ao ABE (E2-10-4-1~ E2-10-4-8) & A4, 2E3F E2-104-5 £ EOHE A|ZEH 3o
338 208 Fayoh

£2-10
siica gel C.C. EM=10:1-1:1 = M

E2-10-3 E2-10-4

RPMPLC
r W:M=8:2—1:9

E2-10-3-1 E2-10-3-2 E2-10

4-8

RPMPLC
WiM=6:4—1:9 Recrystallized
by EIOH

E2-10-3~1-5 E2-10-3-2-2
Compound 20

Recrystaltized Recrystatiized
by EtCH by EtOH

Compound 18 Compound 19

83 E2-52 RP ODS-MPLC C.C. (WaterrMeOH = 20:80 — WaterrMeOH = 10:90) 10712 & 3¥
(B2-5-1~E2-5-10) & <931 AEEF E2-548 Sephadex LH-20 C.C. (MeOH) & 33l 879
A3 o2 (B2-5-4-1~E2-5-4-8) U331, o] FE2-5-4-3% RP HPLC C.C. (Water : AcCN = 85:15) &
AAste} ggHE 218 8 @

£2-5

RP MPLC
WiM=8:2—1:9

E2-5-4

Sephadex LH-20
C.C (MeOH}

E2-5-4-3

RP HPLC
AcCN:W =
1575

Compound 21
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A 23 Az AEAAA

i

o el
A5 14.16kgs AT & dE&S o] &3t 33 &34 1089.2g9] FEEE FUH. °lF 689.2gS
HP-20% A (resin)& TAACZ 3 column chromatographyS o|&3}o] R, olghg & 2309g2 |1
n-BuOHZ £g3lo] 1843g9) B IS Aok
n-BuOH E & E-& column chromatography (normal phase silica)E 3 13718 3o g =4 BF I
T 74 RBYs Yoz vdd By e HEstd 9d 2Ee 9 4ok o T 7d 28AA
saikosaponin B, B3, Bs, C, DE 9l 9,10,11,1291 B 831 739 BEFHo 69 Ay EFo X
saikosaponin AZE E#Prt =g g I A saikosaponin®] T}ERS|H] wlel  saikosaponin A,
BH2- AlA Z}ZF 3702 compoundE At
3} saikosaponinB, & 712 R 2)8l7] 98t n-BuOH B & E(50g)S |83t 100mgo]

Al §(1-4,16Kg)

extracted with MeOH (3times)
evaporated i vacup

MeOH extiract (689.2¢)

HP-20 C.C (water-» MeOH)

Acetone fr. (382) MeOH fr. (230.9g) Water fr.

|

Water fr. n-BuQH fr. (134.3ﬁ)

suspended with water

fractionated with n-BuQH
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n-BuOH fr. (184.3g)

silica gel C.C. {ohloreformn: methanel - methanof}

Bl B7 B9 B10 Bl Bi12
reverse phiase MPLC (methanol:: water 2 methanol)
B7-13 B7-14,18 B7-18 B7-19
recrystalitzagion RP-MPLC RP-MPLU
NP-MPLL BB MPLU {2 thanes)
Satkesaponin € Safkosaponis Db NP- MPLC (2 times)
Suthosaponin B.  Satkosapouin B, Satkesaponin A
dissolved in 1 4-dioxnas, dissobved in 1, 4-tioxane,
add D.3M H,80, add 0.5 His
80T, 1he [V Y
add 10% MNaOH fo normal pB add 14% NaOH o nomasl pH
fractionaltion with o-BOH REMPLC RWPMPLO frachonalion with n-BOH
NRMPLC
HPLC Satkosuponin B; Salokosaponin B HPLC
(AeCN water=47:53) (AcCNwarer=$7:33)
Satkosapeninl  walkoesapouin H Saflensaponty G Satkosaponin By

- 170 -

B13



Saikesaponin C

dissolved in 1.4-dioxane,
add 0.5M H,80,
60T, 1oy
add 10% NaOH to normal pH

fractionaltion with n-BOH

HPLC

(AcCNrwater=47,53)

|

Satkesaponin 1

Saikesaponin H

Saikosaponin A

dissolved in 1.4-dioxane,
add 0.5M H.SO,
0T 1
add 10% NaOH to nornal pH

fractionaltion with n-BOH

HPLC

{AcCNiwater=47:33)

Saikosaponin G

n-BuOH fr. (50g)

Saikosaponin B,

sitica get C.C. (chlorofory methanal = methanol)

B8

B8-1

srersn

BS8-7,8,9

srasea

RP-MPLC

NP-MPLC

satkesaponin B, (100mg)
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reverse phase MPLC (methanol:: water = methanol)



A3G AFATALAA L] HF AAE 2

o Age] AF e

Al& 70% ETOH extracts

7144 & &7 A4 T5E(%)
No. 1 Bupleurum falcatum L. ER S B 20063 A% A8 12.96
No. 2 | Bupleurum chinense DC. BAS | 57 =g 2006 +UH | =¥ 10.88
B. scorzonerifoliym Willd. - -
No. 3 o was | E3 | - | A9 EA | sw | 100
=R
B. scorzoneraefolium var. - o A%} = &
No. 4 . HEANZ | FF - MeAd =3 | A9 10.18
stenophyllum Nakai -573-
B. longeradiatum Turcz. -
No. s o Az | F% | - | AgAT R | eW | 126
e
Bupleurum chinense DC. -
No.6 | oo A | % | s | @=A% I | 89 | 816
A
"2 70% ETOH extracts
e =
7144% ol - 87 2 A e
(%)
L, A 2
HFEL
No. 1 S“’- e =2 2 A% | 350
shn i ta Schiskin
aposhnikovia divaricata 079 38 Bz
No. 2 FE - =y e ow | 242
Q -y i =l .
Saposhnikovia divaricata Schiskin B 07d T i
. AMA E3
RA71E =
No.s | ST _— e 06 39 sd | 396
eucedanum japonicum Thunber,
o ) A S
R o Fad o |
o ol - =il o
Glehnia littoralis Fr. Schmidt et Miquel B o6d +3 B
No. 5 W - Z ) Gt °od | 264
0. TRl R o .
Saposhnikovia divaricata Schiskin 0sd 12€ % i

Ztzre] B3 e FAYE 2 AsEAA FAAE

70% EtOH F&E Az vy

FFEA7IE HAF 500ml EkFo] 50 ABE AFSHA st @il 70% EtOH 300mlE %3
80CE 1 258 #A5te] refluxdtAch. o) #4& 3AEd AAF 9 §uE 240 AFFolE ol
et AR H Ao B4 g WA @ Sl APEEEAn & AR refluxg 343
A 238 e AYEEY FE 5Ee AAE H vt
olgte] gol AFEAS ZHsATH

§) S AF, $ES A7 100g4 Al DNA 240
stgom 7z F2ES 05z GHE AT BRoL g o
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A1 rEe AURARR 2

Compound 1 & T-Z&4

FAB MS m/z 359 [M+H]" Peak®} "C-NMR spectrum O ZHE 3FE B2 CpHpOsE
A4 4 AR} 'H-NMR spectrum oA 5 712]6.30, 5979 singlet® 2 chromoneS, 5.15
(H, t, J = 5.1 Hz), 3.00 (1H, dd, J = 17.6, 5.1 Hz), 2.77 (1H, dd, J = 17.6, 5,1 Hz) pyrano
ringS A8 4 2Th 2.30 GH, s) ©.2 2-CHyZ, 1.35, 1.34 3H, 5)& gem-(CHz), =, 6.06
(14, q, J = 62 Hz), 1.89 (3H, dq, J = 7.4, 1.3 Hz), 1.82 GH, s) = 53] Angeloyl moietyS
A48 S AT ol A%E R 2AXY wase HyBe T
3’-0-Angeloylhamaudol 2.2 F 23}t (Sasaki er al, 1982).

Compound 2 9] FZ2F4

'H-NMR spectrum oA & 1~4 oA peak$} "C-NMR spectrume] A] § 10~40 peak’} B E3)
sterol A 29 3FEUL oAg 3, PC-NMR spectrum 33.9, 26.1 peak & E3| double bond7}
1S, Positive FAB MS m/z 415 [M+H]” & T3] EAFS 442 38 5 A}tk o9
AHRE E3sle] B3R vluwste 33HEo FLFE b-sitosterol 2 FA 3G (Chang et al,
1981).

Compound 3 & FZ2EA

Positive FAB MS m/z 247 [M+H]" peak9} "“C-NMR spectrum < %3 3gEY
BAASCLHL0E 8T 4 A9t 'H-NMR spectrum 8§ 7.58, 6.19 (1H, d, J=9.5 Hz) &
23] coumarind & A 4 AU, 471 (1H, t, /=90 Hz), 3.20 H, d, J=9.0 Hz) & %3]
fura ringS, 1.53, 1.22 (BH, 5) & £3) gem-(CH:nZ A4 4 At ool AxE £3ehy]
X vlaste] 31eE9] TR Emarmesin® 2 F AT (Hagemeier ef al., 1999).

Compound 4 ¢ T2 EFA]
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Positive FAB MS m/z 301 [M+H]" Peak®} "C-NMR spectrum O ZHE] 3gEL EAAL

CiHiOsZ AT 4 9lgdth. 'H-NMR spectrum o] A doublet 8.09, 625 (1H, d, J = 9.7 Hz)0. &

coumarin®-& A& 4 YA, 7.59, 6.96 (1H, d, J = 2.4 Hz)©. 2 furan ring<, 5.58 (1H, t, J

= 7.1 Hz), 482 (2H, d, J = 7.1 Hz)& O-CH-CHE A3 &4 Iyt 1.71, 167 (3H, )&

2709 methyl7] & 4.1594 methoxyl 71& Q1 gttt ojde] ZAA#E FHstd EHAH
Wk 33E o) FEREPhelloptrin®. & 53 T) (Bergendorf et al., 1997).

Compound 5 ¢ F+XEA

Positive FAB MS m/z 427 [M+H] © 2] peak$} “C-NMR spectrum & 2R E] 3}3E9] x2S
Cols0,0. 2 A8 2= 9. 'H-NMR spectrum oA 7.56, 6.18 (1H, d, J=9.5 Hz)E %3
coumarin Y= A4 - AT, F MH1.46, 1.43 (3H, s) & F3] gem-dimethyl 7]E, 6.00,
598 (1H, m), 1.93, 1.80 (6H, m)S =3} 2712 Angeloyl moietyS 3Z2lgic}. o]ie] AFE
T3l BAXI vl 33E9 7EE anomalin £ F FA3AT (Tosun et al., 2006).

Compound 6 8] FZEA

Positive FAB MS m/z 271 [M+H]" Peak$} “C-NMR spectrum O ZFE] 33gE2 EA4
CisH 042 A48 4 9ol 'H-NMR spectrum oA 7.74, 634 (1H, d, J = 9.5 Hz)E E3
coumaring A 4+ A, 7.66, 6.79 (1H, d, J = 2.2 Hz)E E3} furan ring, 558 (1H, t, J
= 7.1 Hz), 498 (2H, d, J = 7.1 Hz) peak® E3| O-CH,-CHE, 1.71, 1.69 (3H, s)Z 27}9]
methyl7]E &A1Y F ARk olFe AAE FHE EIAXFA Hlusd 3EHE9
TZEimpertorin® 2 FA3}A T (Bergendorf et al., 1997).

Compound 7 & F+ZEA

Positive EI MS m/z 216 [M] © ¢} "C-NMR spectrum & 25 E 335 Ex}4L CpH0y 22
33 2 2t} 'H-NMR spectrum oA 7.83, 6.43 (1H, d, J=9.6 Hz) coumarin®d < 438 %
AN, 7.90, 6.87 (1H, d, /=2.2 Hz)o|*] furan ringS 4.15 o] 4] singlet 2] methoxyl 715 &<l
o olde ARE TRl EEAF vl SFES FEE xanthotoxin® 2

FA4 5 tHMuller ez al., 2004).

_i

3l

X
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Compound 8 ¢ FZEX

Positive EI MS oA m/Zz 328 [M]" peak®} “C-NMR spectrum© 2HE 3FE9 REAAS
CooHig0s0. 2 ZA8 4 k. 'H-NMR spectrum oA 7.57, 619 (1H, d, J=9.5 Hz)
coumarin®l-& A 4 99m, 5.03 (1H, t, J=9.1), 326 (2H, br d, J=9.1)°|A] furan ringg,
595 (1H, q, J=8 Hz), 129, 1.15 (each 3H, s)olA] angeloyl?]|E &<1&d 4+ ATt o]4te
ARE T FAXH vuste FFPES] FXE deltoine® FFSIAT (Sasaki er al,
1982).

Compound 9¢] F+ZEA

Positive EI MS m/z 216 M] © ¢ “C-NMR spectrum © ZHE 33Eo] BA2]L CpH;04
oz 3% ¢ AUt 'H-NMR spectrum o4 8.15, 6.26 (1H, d, 1=9.9 Hz)S 53| coumaring
od|Abe 4= da, 7.57, 6.87 (1H, d, /=2.5 Hz)o| A furan ringS, 4.25 oA} singlet 2] methoxyl
718 9l A ol ARE FFst T3 wlwsle 3FES FEE bergaptenS E

FA st St (Muller et al., 2004).

oY

Compound 102] FZE2]

'H-NMR spectrum o)A} & 1~4 o]A] peak$} "C-NMR spectrum®] 4] 6§ 10~40 peak’} W& 3|
sterol A|E29 3FEUL oAda, PC-NMR spectrum  138.3, 1293 peak & %3} double
bondZ <4 5= AUfIIL, Positive FAB MS m/z  413[M+H]" 2 F3] BAHS 4128 44
F A/} oAt AAE =gEte] EEH A9 vlmdty 3EQ 1 EZE stigmasterol F
EFA3FH ) (Susidarti ef al,2007).

Compound 11 ¢} 2ZEA

Positive FAB MS m/z 375 [M+H]" Peak®} "“C-NMR spectrum O 2RE] 329 HA4&
CoHnO72 o AE 4 91tk 'HANMR spectrum oA 5 719]6.74, 6.52¢] singletO 2
chromone-S, 537 (1H, t, J = 52 Hz), 3.18 (1H, dd, J = 17.5, 5,0 Hz ), 3.01 (I1H, dd, J = 175,
5.0 Ho)E F3l pyrano ringS A4S 4 At} 4.66 2H, s) &2 CH-OE, 1.40 (3H, s), 1.33
(3H, )& gem-(CHs), &, 5.94 (1H, q, J = 7.2Hz), 1.91 (3H, d, J = 7.1 Hz), 1.83 (3H, s)& E3f
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Angeloyl moietyE o4 = UATE ool ARE FHIA FAX ) vwsty IH3FE
TZE Ledebouriellol &2 F8} ) (Sasaki et al., 1982).

Compound 12 ¢} FZEA]

Positive EI MS m/z 276 [M]" Peak®} "C-NMR spectrum & Z3E 3329 ER2A-S CisH 058
A4 + YATE 'HNMR spectrum oA F 9] 627, 5939 singlet®Z chromone<, 3.86
(1H, t, J=5.0 Hz), 293 (1H, dd, /=174, 50 Hz)& E3 23%¥ pyrano ringS <4 & F
AT 138, 133 (3H, 5)S Z3] gem-(CH3)rS, 13.02 singlet ¢ OHZ|E 29 A} o]49
ARE FTUst TR vwste] 3FES FXE Hamaudole & FH 314t} (Sasaki et al.,
1982).

Compound 13 o] FZEA

Positive EI MS m/z 386 [M] peak®} “C-NMR spectrum < £3] 3329 B8 CyHis0s

o4 4 JATh 'H-NMR spectrum 7.71, 6.41 (1H, d, J=9.4 Hz)E £3| coumariny g o3&
T AR, 739, 7.32, 7.26, 4.44Sbenzene rimgS, 4.28 (2H, br d, J=13.0 Hz) & %3] CH,-O,
3.77, 370 GH, )& T3 2709 methoxyl 71& <l Yot olde AAE FFsI FAXH
Hlwale] sl§E9] ¥2E 8 -Epicleomioscin® & 5334t} (Ahmad et al., 2004).

Compound 14 2] FZEA]

kA

M
tlo o

Positive FAB MS m/z 263 [M+H]" peak®} "C-NMR spectrum & E3] 2x 3329 22
CuHuOs2 FA3T F dd2, 'H-NMR § 7.61, 620 (1H, d, J=9.5 Hz)S =3 coumaring
o4& 5 AATH 541 (1H, d /=4.5 Hz), 440 (1H, d, J=4.5) & E3) furan ring<, 1.32, 1.30
3H peakE T dllgem-(CH3E 448 5 AAJTH oo Ans FHsly EAX 7 6wty
31359 25 Xanthoarnol ©.2 A3}t (Zou et al, 2004: Ishii et al., 1973).

Compound 15 ¢ FZ2EA

FAB MS m/z 307 [M+H]" Peak®} C-NMR spectrum O ZRE] 3329 Bx}4L CH O
8 4 2t 'HNMR spectrum oA 5 719]6.42, 6219 singlet® & chromoned, 4.69
(1H, t, J=8.79 Hz), 3.23 (2H, d, J=8.79 Hz)E %3l furan ringS A3 4 AT 3.90 singlet
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o] methoxyl 7]E, 445 (2H, br s)ollA] CH,OHZ Q18 4 At} o9 AxE T3t
FAX e} vlaldle] 3EY LERE cimigugin® & 5435} tH(Sasaki et al., 1982).

Compound 16 & FZE4

FAB MS m/z 291 [M+H]" Peak®} “C-NMR spectrum O ZXEE] 3389 BEXAS CigHisOs2
o 48 4 1tk 'H-NMR spectrum oA 5 712 6.50, 5.96 singlet © 2 chromone® & of 4&
T A1, 470 (1H, t, J=8.79 Hz), 323 (2H, d, }=8.79 Hz)E %3] furan ring2, 3.92 singlet <]
methoxyl 7]& &Rl vt o]de ZHAAE TPt XY vlusted 3sFES Fx2E
5-O-methylvisaminol ©. 2 543} ¢} (Sasaki et al., 1982).

Compound 17 o] FZEA

'H-NMR spectrum S|4 & 1~4 o 4] peak$} “C-NMR spectrumo]| ] § 10~40 peak’} BSS E3
sterol Alg9e] 3}3E9S oAadls, PC-NMR spectrum 33.9, 26.1 peak & %3 double bond7}
22, Positive FAB MS m/z 597 [M+Na]' & %o &3S 5762 A4S & Aot o)
ARE £338te EdX 9 dlwdte] 3gE9] FZE Daucosterol® FA &S T (Chang et al.,
1981).

Compound 18 &} Gz

FAB MS m/z453 [M+H]  Peak9} “C-NMR spectrum O ZRE 33FE9 ER2LS CpHuOnE
A3 2= 94t 'H-NMR spectrum o} A F 7] 2]6.65, 5.962] singlet® 2 chromones, 4.84
(1H, dd, J = 85, 9.0 Hz), 3.32 (2H, m)© 2 furan ring o)A, 226 GH, s) 2-CH;)S 1.26
1.24 (3H, ;) © 2 gem-(CH3),E 3.81 (3H, s) methoxyl”7]|E &F<l, 440 (1H, d, J =7.6 Hz)& E3f
guFL1'E AT S ANk o] R ABE Fhse] BANG wushe] HyEY 7
4'-0- B-D-glucosyl-5-O-methylvisamminol ©. 2 %733} t} (Sasaki H. et al, 1982: Sun A. et al,
2006).

Compound 19 &] ZF-A]

Positive FAB MS X m/Zz 4099 [M+H]" peak 9 “C-NMR spectrum® 23RE 3359
BA4E CyHis0s02 FAHE 4 Jdrd. 'H-NMR spectrum oA 5 7B <ldoublet 7.94, 6.22
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(1H, d, J=9.7 Hz) ©# coumarin®d< A4 4 Az, 131, 1.13 3H, s) & =3
gem-(CHs)y<, 441 (1H, d, J = 78 Hz) & %3] glu-H-1'9dAg 5 At ol Azns
T3t E3X 9 sty 3EE Y X E Nodakenin 02 FAATH (Li e al., 2006).

Compound 20 o] F+ZE A

FAB MS m/z 469 [M+H]" Peak®} “C-NMR spectrum S ZHE] 3329 Ex}AL CpuHyuOndE
g4 4 Utk 'H-NMR spectrum o|A 5 719]6.46, 6.07¢] singlet® = chromoneL, 2.03
(GBH, s) & E3] -CH;E, 5.02 (1H, d, J=7.8 H2)E %38 glu-H-1" & AT & Yot 13.74
(1H, s)& 538 OH7|E 1.51, 138 (3H, s) gem-(CH:),712 EQldlt}. o|Ae] AxE 23ty
X vwele] 3EFES] FFE sec-O-Glucosylhamaudol 08 A8} HTHSasaki et al.,
1982).

Compound 21 9] 252

FAB MS m/z 469 [M+H]" Peak®} "C-NMR spectrum ©ZHE 3329 BEA2AL CpHuOnR
A4 4 JAck 'H-NMR spectrum o)A = 712]6.65, 6.302] singlet® £ chromoneS ol A3t}
452 (2H, br s) 2 Ed -CH-0-Z, 428 (1H, d, J=7.6 Hn)E E&] gluH-1" & oA &
ANATH 3.82 3H, 5)B Edmethoxyl”]E 1.13 (6H, d, J=3.3 Hz) gem-(CH:»71E& &1dch
1’3ol d7E st EIAX9 vaste FFEY TERE prim-O-Glucosyleimifugin 0.2
A3 HAT (Sasaki H. et al., 1982: Sun A. et al., 2006).

[oF
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Compound name Apomalin

Molecular formula CogHaeOy Molecular weight 426
Source B2 [Saposhnikovie divaricara (Turcz.) Schischk. (Umbelliferae))

"H-NMR (400 MHz, CDCl) 8 1 7.56 (1H. d, J= 9.5 Hz, H-4), 7.33 (1H, d. J = 8.6 Hz, H-5),
6.78 (1H, d, J=8.6 Hz, H-6). 6.67 (H, d../=4.7 Hz, H-4"), 6.18 (1H, d. /= 9.5 Hz, H-3), 542
(1H. d, J=4.7 Hz. H-3"), 1.46 (3H. 5. gem-CH;). 1.43 (3H, 5. gem-CHs), angeloyl moiety: 6.00
(1H. m. B-H). 3.98 (1H, m. §-H). 1.93 {(6H. m, CH;). 1.80 (6H, brd, /=7.4 Hz. CHy)

BO-NMR (100 MHz, CDCL) § 1 166.4 (angelolyl C=0), 166.2 (angelolyl C=0), 159.7 (C-2).
156.6 (C-7), 154.0 (C-9), 143.1 (C-4), 140.0 (angeloyl C=C), 138.4 (angeloyl C=C), 129.2 (C-
5), 127.3 {angeloyl C=C). 137.0 (angeloyl C=C), 114.3 (C-6). 113.2 (C-3). 112.4 (C-10), 107.5
(C-8), 77.4 (C-27), 70.1 (C-37). 60.1 (C-4"). 25.4 (gem-CH;). 22.4 (gem-CHs). 204 (angeloyl-
CHa). 20.3 {angeloyl-CH;)

Positive FAB MS m/z 427 [M+H]™

References
1. Pharmacentical Biology, 44, 528333 (2006)
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Compound name Nodakenin

Molecular formula CagH40p Molecular weight 408

Source W8 [Saposhnikovia divaricata (Tarcz.) Schischk. (Umbelliferae)]

HO Ay
o - /E ! P l
3 b . G
Ho— N{FO% 0 0”0
HO  OH

"H-NMR (300 MHz, DMSO-ds) 8 : 7.94 (1H. d, J= 9.7 Hz, H-4), 7.50 (1H. s, H-5), 6.83 (1H. s,
H-8), 6.22 (1H, d. J=9.7 Hz, H-3), 4.91 (1H, m, H-3"). 441 (1H, &, J= 7.8 Hz, glu-H-1"),
3.26-2.89 (4H, m, sugar proton), 1.31 (3H, s, gem-CH,). 1.13 (3H. 5. gem-CHs)

BCNMR (75 MHz, DMSO-d;) 6 :163.0 (C-7). 160.4 (C-2), 155.5 (C-9), 144.7 (C-4), 125.6 (C-
6), 124.0 (C-5), 112.2 (C-3), 111.3 (C-10), 97.2 {(C-8). 96.9 (glu-1). 90.0 (C-2). 77.0 {glu-5").
76.9 (glu-37), 76.8 (C-4"), 73.5 (glu-2"), 70.0 (glu-4"), 61.2 {glu-6"), 29.1 (C-37), 23.2 (gem-
CHs), 21.8 (gem-CH,)

Positive FAB MS m/z 409 [M+H]”

References
L. Natural Product Research, 20, 860-865 {2006)




Cimifugin

Compound name
Molecnlar formula CisHi5054 Molecular weight 306
Source - [Saposimikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

"H-NMR (360 MHz, CDCL) 8 : 6.42 (1H, 5. H-8), 6.21 (1H. s, H-3). 4.69 (1H, t, J= 8.8 Hz. H-
2. 445 (2H. brs, CH,OH), 3.90 (3H, s, -OCH;). 3.23 (2H. d. J= 8.8 Hz, H-3"), 1.35 (3H. s,
gem-CH;), 1.22 (3H, s, gem-CH;)

PCNMR (125 MHz, CDCL) 8 :175.5 (C-4), 166.4 (C-2). 164.6 (C-5), 158.9 (C-7). 155.1 (C-9),
117.4 (C-6), 111.4 (C-10). 108.4 (C-3), 93.3 (C-8), 91.1 (C-27), 70.0 (C-4"). 60.3 (-OCH;), 59.4
(2-CHz), 27.0 (C-37), 25.8 (gem-CHs), 24.9 (gem-CH;)

Positive FAB MS m/z 307 [M+H]

References
1. Chemical and Pharmaceutical Bulletin, 30, 3555-3562 (1982)
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Compound name sec-0-Glucosylhamandol

Molecular formwla CaiHy Oy Molecular weight 438
Source 2% [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

ol < yo (\/‘i

"H-NMR (500 MHz, CsDsN) 8 @ 13.74 (1H, s, 5-OH), 6.46 (1H, s, H-8), 6.07 (1H, s, H-3), 5.02
(1H. d, J= 7.8 Hz, glu-H-1") 3.98-3.15 (4H. m, sugar protons) 3.15 (2H, qd. /= 17.1, 5.8 Hz,
H-47), 2.03 (3H. s, 2-CHy), 1.51 (3H, 5, gem-CHa), 1.38 3H. s, gem-CH;)

BCNMR (125 MHz, CsDsN) 8@ 182.7 (C-4), 167.3 (C-2), 160.1 (C-5), 159.6 (C-7), 156.3 (C-
9), 104.5 (C-10). 104.0 (C-6) 102.6 (glu-1") 108.4 (C-3), 94.9 (C-8), 78.4 (C-27), 78.4 (C-3"),
784 (glu-27.57), 71.8 (glu-4"), 63.0 (gh-6"). 60.4 (-OCH;). 25.6 (gem-CH;), 22.5 (gem-CHay)
22.4(C-4"). 20.0 (2-CHs)

Positive FAB m/z 439 [M~+H]"

References

1. Chemical and Pharmaceutical Bulletin 30, 3555-3562 (1982)
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Cglnpcnlnd name pr i f??-O“Glﬁf/()syififﬂifugin
Molecular formula CarHagOyy Molecular weight 468
Source HHE [Saposimikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

OM@@
%3‘ 7Y
HO-7+ .
/4 o P N
OV %0
N
OH
HO

"H-NMR (300 MHz, DMSO-ds) 8 6.65 (1H, s, H-8). 6.30 (1H. s, H-3). 4.70 (1H, m, H-2"), 4.52
2H. brs, 2-CH,), 4.28 (1H, d, J= 7.6 Hz, glu-H-1"). 3.82 (3H. 5, -OCH;), 3.32 2H, m. H-3",
overapped), 3.02~3.66 (4H, m, sugar proton), 1.13 (6H, d, J= 3.3 Hz, gem-(CH;),)

BCNMR (125 MHz, DMSO-d) 8 175.6 (C-4). 166.4 (C-2), 162.3 (C-5). 159.0 (C-7), 155.2 (C-
9). 117.6 (C-6). 111.5 (C-10). 110.3 (C-3). 102.4 (glu-1") 93.4 (C-8). 91.1 (C-27). 77.1 (glu-5").
76.7 (ghn-37). 73.5 (ghe-2"), 70.1 (C-4), 65.2 (2-CHy), 612 (glu-6"), 60.4 (-OCH;z), 27.1 (C-3"),

25.9 {gem-CH;), 25.0 {(gem-CHz)
Positive FAB MS mi/z 469 [M+H]"
References

1. Chemical and Pharmaceutical Bulletin, 30. 3555-3562 (1982)
2. Journal of Liquid Chromatography & Related Technologies, 29, 751-759 (2006)
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Compound name 8 -epi-Cleomiscosin

Molecular formula CapHi504 Molecular weight 386
Source 8 [Saposhnikovia divavicata (Turcz.) Schischk. (Umbelliferae)]

MeO 9 TR 3
' 0" o
) ] 1

'H-NMR (400 MHz. CsDsN) © 8 7.71 (1H, d. J=9.4 Hz, H-4). 7.39 (1H, s, H-2"), 7.32 (1H. d,
J=8.0 Hz, H-6"), 7.26 (1H. d, J=8.0 Hz, H-5"), 6.70 (1H, s, H-5). 6.41 (1H. d. /=9.4 Hz, H-3),
5.55 (1H, d, /=8.0 Hz, H-7"), 444 (1H, d. /=8.0 Hz. H-8"). 4.28 (2H, brd, /=13.0 Hz, H-9"),
3.77 (3H. s. 6-OCH;). 3.70 (3H. s, 3"-OCH;)

BCNMR (100 MHz, C:DsN): § 160.8 (C-2), 149.2 (C-37), 148.9 (C-4"), 146.5 (C-6), 144.5 (C-
4), 139.5 (C-9). 138.5 (C-7). 133.1 (C-8). 127.7 (C-1"). 121.8 (C-6"), 116.7 (C-57), 114.0 (C-3).
112.4 (C-27), 112.0 (C-10), 101.2 (C-5), 80.0 (C-8"), 77.6 (C-7"), 60.8 (C-97), 56.1 (6-OCH,),
36.0 (3"-OCH,)

Positive EI MS m/z 386 [M]"

References
1. Chemical and Pharmaceutical Bulletin, 52, 1458-1461 (2004)

- 184 -




Compound name Hamaudol
Molecular formula CysHis05 Molecular weight 276
Source BHE [Saposhnikovia divaricaia (Turcz.) Schischk. (Umbelliferae)]

TH-NMR (500 MHz, CDCLy) 8: 13.02 (1H. 5. 5-OH). 6.27 (1H. 5. H-8), 5.93 (1H, s, H-3). 3.86
(1H. t, J=5.0 Hz, H-3"), 2.93 (1H. dd, /=17.4, 5.0 Hz. H-4"), 2.62 (1H, dd, /=174, 5.0 Hz. H-
47, 1.38 (3H. 5, gem-CH,;), 1.33 (3H, s, gem-CHsy)

BCNMR (125 MHz, CDCL) 8: 182.5 (C-4). 166.8 (C-2), 159.7 (C-5). 159.1 (C-7). 156.2 (C-9),
108.3 (C-3), 104.4 (C-10), 102.8 (C-6), 94.8 (C-8), 78.4 (C-27), 68.7 (C-3"). 25.4 (C-4"), 24.8

{gem-CH;). 22.1 (gem-CH;). 20.6 (2-CH;)

Positive EI MS m/z 276 [M]

References

1. Chemical and Pharmaceutical Bulletin 30, 3555-3562 (1982)
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Compound name Deltoin

Molecular formula CioH60s5 Molecular weight 328
Source HV3E [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae))

'H-NMR (300 MHz, CDCL;) 8 7.57 (1H, d, J=9.5, H-4), 7.19 (1H. s, H-8), 6.72 (1H. s, H-5),
6.19 (1H, d, /=9.5 Hz. H-3), 5.95 (IH, q. /=8 Hz, B-H ). 5.03 (1H. t, /=9.1 Hz, H-2"), 3.26 (2H.
brd, /=9.1 Hz. H-3"), 1.60 (3H, s, gem-CH3). 1.59 (3H, s, gem-CH;) angeloyl moiety: 6.06 (1H,
q.J = 62Hz B-H). 1.82 (3H. dq. /= 7.3, 1.2 Hz CH;), 1.89 (3H. p, J = 1.5 Hz. CH,)

PC-NMR (75 MHz, CDCl) 8: 167.1 {angelolyl C=0), 163.7 (C-7). 161.4 (C-2), 135.8 (C-9),
143.6 (C-4), 137.6 (angeloyl C=C), 128.7 (angeloyl C=C), 124.5 (C-6). 123.2 (C-5), 112.3 (C-
3), 979 (C-8), 89.1 (C-2Y, 82.0 (C-4Y, 29.6 (C-37), 22.3 (gem-CHj). 21.4 (gem-CHs), 20.5
{angeloyl CHs). 15.6 (angeloyl CH3)

Positive EI MS m/z 328 [M]”

References

1. Chemical and Pharmaceutical Bulletin, 30, 3555-3562 (1982)




Cowmpound name Marmesin

Molecular formula CiHi 04 Molecular weight 246
Source BV [Saposhnikovia divavicata (Turcz.) Schischk, (Umbelliferae)]
L
N - S Ny 3
3‘3'”:"”4 {YL
HO™ /4 o"‘“\gf” S g
b . °C .

'H-NMR (300 MHz. CDCl) 8 7.58 (1H. d. J = 9.5 Hz, H-4), 7.20 (1H. s, H-5). 6.73 (1H, 5. H-
8). 6.19 (1H, 4, /=9.5 Hz, H-3), 4.71 (1H, t, J= 9.0 Hz, H-2"), 3.20 (2H. 4, /=9.0 Hz, H-3").
1.53 (3H, 5. gem-CH3), 1.22 (3H, s, gem-CHs)

BCNMR (75 MHz, CDCL)Y & @ 163.1 (C-7). 161.4 (C-2), 155.0 (C-9), 143.6 (C-4), 125.0 (C-6),
123.4 (C-5), 112.8 (C-10), 1124 (C-3), 98.8 (C-8), 91.1 {C-27), 71.3 (C-4"), 28.1 (C-3") 25.7

{gem-CH,), 24.8 (gem-CHs)

Positive FAB MS m/z 247 [M+HT

References
1. Phytochemistry, 81, 629-635 (1999)
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Compound name Xanthoarnol

Molecular formula CaHi0s5 Molecular weight 262
Source HHE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

HO“\7~/ 2 A A
4 ? % I (? O

'H-NMR (400 MHz, CDC1,) 8 7.61 (1H, d. /=9.5 Hz, H-4), 7.45 (1H, 5. H-5). 6.76 (1H. s, H-8),
6.20 (1H, d, /=9.5 Hz, H-3). 541 (1H, d J=4.5 Hz, H-3"), 440 (H. d. /=4.5, H-2"), 1.32 (3H. s,
gem-CHs), 1.30 (3H. s, gem-CH;)
PCNMR (100 MHz, CDCly) § @ 163.0 (C-7). 161.1 (C-2), 155.9 {C-9), 143.6 (C-4), 129.7 (C-
6), 124.7 (C-5), 1134 (C-10). 1129 (C-3), 98.7 (C-B). 98.4 (C-27), 72.3 (C-37), 71.2 (C-4"),
25.7 {gem-CHa), 24.9 (gem-CHa)

Positive FAB MS m/z 263 [M+H]*

References
1. Journal of Organic Chemistry, 70, 1761-1770 (2004)

2. Chemical and Pharmaceutical Bulletin, 21, 2346-2348 (1973)
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Compound name 5-0-Methylvisamminol

Molecular formula C16H 1305 Molecular weight 290
Source 25 [Saposimikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
OMe O

HO%“& &l\

"H-NMR (300 MHz, CDCl; ) 8 : 6.50 (1H. s, H-B), 5.96 {1H. s, H-3), 4.70 (1H, t, /=8.8 Hz, H-
27,392 (aH -OCH;), 3.23 (2H, 4, /=8.8 Hz. H-3"). 2.25 (3H, brs, 2-CH;), 1.34 (3H. 5. gem-~
CHa). 1.22 (3H. s, gem-CH;)

BENMR (100 MHz, CDCL) 8 : 177.0 (C-4), 164.2 (C-3), 163.2 (C-2), 159.6 (C-7), 155.7 (C-
9). 117.0 (C-6Y. 111.7 (C-3). 112.2 (C-10), 93.6 (C-8), 91.3 (C-2), 71.3 (C-4"), 60.8 (-OCHS),

27.6 (C-37). 25.5 (gem-CHs), 24.4 {(gem-CH;)

Positive FAB m/z 291 [M+H]

References
1. Chemical and Pharmaceutical Bulletin, 82, 1458-1461 (2004)




Compound name 4'-0-fi-D-glucosyl-5-O-methylvisamminol

Molecular formula Cy:Hps Oy Molecular weight 452
Source BV 2 [Saposhnikovia divavicata (Turez.) Schischk. (Umbelliferae)]
OMe O
AL
O/%‘;! o’ 2 \‘”O'f e
O~ T 8
¢ M"‘“{ ()E !
HOHO }..M{ “OH
OH
"H-NMR (400 MHz. DMSO-dy) : 6.65 (1H. s, H-8), § 5.96 (1H. brs, H-3), 4.84 (1H. dd, 7= 9.0,

8.5 Hz, H-2%), 3.32 (2H, m, H-%, overlapped), 2.26 (3H. s, 2-CH;), 1.26 (3H, 5. gem-CH;), 1.24
(3H. s, gem-CHjs), 3.81 (3H. s, -OCH,), 4.40 (1H, d. J =7.6 Hz. gln-H-1"). 3.02~3.40 (6H, m,

sugar protons)

BCNMR (75MHz. DMSO-dy): § 176.9 (C-4), 165.0 (C-5), 164.7 (C-2), 159.7 (C-7), 155.7 (C-
9), 117.5 (C-6), 111.2 (C-10). 111.1 (C-3), 97.7 (glu-1, 93.6 (C-8), 90.7 (C-2"). 77.6 (C-4"),
772 (ghu57), 76.8 (ghu-37), 74.0 (ghu-2%). 70.5 (glu-4"). 61.3 (glu-6"). 60.7 (~OCHs), 27.9 (C-3"),
23.4 (gem-CH;), 22.5 (gemn-CH,), 19.8 (2-CHs),

Positive FAB MS m/z 453 [M+H]

References
1. Chemical and Pharmaceutical Bulletin, 52, 14581461 {2004)
2. Journal of Liquid Clvomatography & Related Technologies, 29, 751-739 (2006)




Compound name Bergapten

Molecular formula C1aHg O, Molecular weight 216
Source WFE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
OMe
S

"H-NMR (300 MHz, CsDsN ) 62 8.15 (1H. 4, /4=9.8 Hz, H-4), 7.57 (1H. d, J=2.5 Hz, H-3"), 7.12
(1H, 5. H-8), 6.87 (1H, d. /=2.5 Hz, H-2"), 6.26 (1H, d, /=9.8 Hz, H-3), 4.25 (3H, 5,-OCH;)

BCNMR (75 MHz, CDCly) & 1 161.2 (C-2), 158.4 (C-7). 152.7 (C-9), 149.6 (C-5). 144.8 (C-
2°). 139.3 (C-4). 112.9 (C-6). 112.6 (C-3), 106.4 (C-10). 105.0 {C-3"). 93.9 (C-8). 60.1 (-OCH;)

Positive EI MS m/z 216 [M]*

References
1. Chemical and Pharmaceutical Bulletin 30, 3555-3562 (1982}
2. Acta Pharmaceutica, 34, 277.285 (2004)
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Compound name Xanthotoxin

Molecular formula Cy2Hg Oy Molecular weight 216

Source 22 [Saposhnikovia divaricata (Turcz.) Schischk, (Umbelliferae)]

5
e Ry Ry 3
LT
O 0”0
OMe

'H-NMR (400 MHz, CsDsN ) 8 : 7.91 (1H, d, J=2.1 Hz, H-2)). 7.78 (1H, d. /=9.6 Hz, H-4),
7.37 (1H, s. H-5), 6.87 (1H. 4, /=2.4 H1. H-3"). 6.41 (1H. d, /=9.4 Hz. H-3), 4.15 (3H. 5.-OCHs)

PC-NMR (100 MHz, CsDsN) § © 160.4 (C-2), 147.8 (C-7), 147.8 (C-4), 147.5 (C-27), 143.9 (C-
9, 132.8 (C-8), 126.5 (C-6). 116.4 (C-10), 114.9 (C-3), 113.0 (C-5), 107.2 (C-3"). 60.1 (-OCH;)

Positive EIMS m/& 216 [M]*

References
1. Chemical and Pharmaceutical Bulletin, 52, 1458-1461 (2004)
2. Acta Pharmaceutica, 84, 277-285 (2004)
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Compound name Daucosterol

Molecular fornla C335HgO Molecular weight 576
Source B [Saposhnikovia divavicata (Tarcz.) Schischk. (Umbelliferae)]

BC.NMR (75Hz. C:DsN) 8 : 141.0 (C-5). 122.3 (C-6), 102.7 {C-17), 78.7 (C-3"). 78.7 (C-3).
78.5 (C-5)). 76.4 (C-2)). T1.8 (C-47), 62.9 (C-6'). 56.9 (C-14). 56.3 (C-17). 50.4 (C-9), 46.1 (C-
243, 42.5 (C-13), 40.1 (C-4), 39.4 (C-12), 36.4 (C-20), 37.5 (C-1). 36.9 (C-10), 32.2 (C-8), 32.1
(C-22). 32.1 (C-7), 30.3 (C-2), 29.6 (C-25), 28.2 (C-16), 28.6 (C-23), 26.6 (C-15), 23.0 (C-28).
211 (C-11). 21.0 (C-27), 19.4 (C-19). 19.3 (C-26). 19.1 (C-21), 12.2 (C-29), 12.1 (C-18)

Positive FAB MS m/z 599 [M+Na]

References
1. Korean Journal of Pharmacognosy. 12, 12-24 (1981)




Compound name B-sitosterol

Molecular formula CagHsO Molecular weight 414
Source HE [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

BCNMR (100 MHz, CDCLy) § : 140.7 (C-5). 121.7 (C-6) 71.8 (C-3), 56.7 (C-14), 56.0 (C-17).
50.1 (C-9), 45.8 (C-24). 42.3 (C-13), 42.3 (C-4), 39.8 (C-12), 37.3 (C-1), 36.5 (C-10). 36.1 (C-
20). 33.9 (C-22). 31.9 (C-8). 31.9 (C-7), 31.7 (C-2). 29.7 {C-25), 28.2 (C-16). 26.1 (C-23), 24.3
(C-15). 23.0 (C-28), 21.1 (C-11), 19.8 (C-27), 19.4 (C-19), 19.0 (C-26). 18.8 (C-21), 12.0 (C-
29). 11.8 (C-18)

Positive FAB MS m/z 415 [M+H]"

References
. Korean Journal of Pharmacognosy, 12, 12-24 (1981)
2. Goad L. Akihisa T. Analvsis of Sterol, Blackid Academie & Professional. London, 378
(1997)
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Compound name

Stigmastrol

Mbolecular fornnila

Caetyz0 Molecular weight 412

Source

WE [Saposhuikovia divaricata (Turez.) Schischk. (Umbelliterae)]

BCNMR (100 MHz, CDCLy) & - 140.7 (C-5). 138.3 (C-22), 129.3 (C-23). 121.7 (C-6), 71.8 (C-
3). 56.9 (C-14), 55.9 (C-17). 51.2 (C-24), 50.1 (C-9). 42.3 (C-4). 42.2 (C-13). 40.5 (C-20),
39.8 (C-12). 372 (C-1). 36.5 (C-10), 31.9 (C-25). 31.9 (C-8), 31.9 (C-7). 31.6 (C-2). 29.1 (C-
16), 25.4 (C-28), 24.3 (C-15). 22.2 (C-21). 21.2 (C-27), 21.1 (C-11). 19.4 (C-19). 19.0 (C-26),
12.8 (C-29), 12.0 (C-18)

Positive FAB MS m/z 413 [M~H]"

References
1. Goad L., Akihisa T. dnafvsis of Sterel, Blackid Academie & Professional, London, 380
{1997} ‘
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Compound name Iimperatorin

Molecular forrmuila CisH1404 Molecular weight 270
Source HFE [Saposhmikovia divaricata (Turcz.) Schischk. (Umbelliferae))

"H-NMR (300 Hz, CDCL) 8: 7.74 (1H. d, J = 9.5 Hz, H-4) 7.66 (1H, d, J = 2.2 Hz. H-2'), 7.33
(1H. s, H-5), 6,79 (1H. d.J = 2.2 Hz, H-3"). 6.34 (11, d, J = 9.5 Hz. H-3). 5.58 (1H. . J = 7.1
Hz, H-2"). 498 (2H. d,J = 7.1 Hz, H-1"). 1.71 (3H, . H-4"), 1.69 (3H. 5. H-5")

TR 14 (KBr) em™ 1 1720 (C=0). 1587, 1448
UV Junex(log &) nm : 223 (4.5), 241 (4.2), 269 (4.3), 313 (4.1)

Positive FAB MS m/z 271 [M+HT'

References
1. Phytochemestry, 44, 1121-1124 (1997)
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Compound name Phellopterin

Molecular formula C7H,50; Molecular weight 300
Source WS [Saposhnikovia divaricata (Torcz.) Schischk. (Umbelliferae)]

"H-NMR (300 MHz, CDC1) 8: 8.09 (1H. d. J = 9.7 Hz. H-4) 7.59 (1H. d. J = 2.4 Hz, H-2),
696 (1H, d, J =24 Hz H-3). 625 (1H, d. J = 9.7 Hz, H-3), 538 (1H. ¢, J = 7.1 Hz, H-2"),
482 (2H, d.J=7.1Hz H-1"). 415 (OCH;), 1.71 (3H, s, H-4"). 1.67 (3H. 5. H-5")

IR 14 (KBr) e 1 1729 (C=0), 1604. 1477
UV Ae(log £) nm : 230 (4.2), 250 (4.1). 257 (4.1). 294 (3.8)

Positive FAB MS nm/z 301 [M+H]

References
L. Phytochemestry, 44, 1121-1124 (1997)

2. Chemical and Pharmaceutical Bulletin, 30, 3555-3562 (1982)




Compound name Ledebouriellol

Molecular formula CyeHn Oy Molecular weight 374

Source BF [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae))

'H-NMR (500 MHz, CsDsN) &: 13.7 (1H, s, 5-OH). 6.74 (1H, s. H-8). 6.52 (1H. 5, H-3), 5.37
(1H. t, J = 5.1 Hz, H-3"), 4.66 {2H. 5, 2-CH.), 3.18 (1H. dd. J = 17.5. 5.1 Hz, H-4"), 3.01 (1H,
dd, J = 17.5, 5.0 Hz, H-4"), 1.40 (3H. s, gem-CH;), 1.33 (3H. 5, gem-CH;), angeloyl moiety:
5.94(1H, q. J=72Hz (-H). 1.91 (3H. d. J = 7.2 Hz, CH,), 1.83 (3H. 5. CH;)

PCNMR (125 MHz, CsDsNs) §: 183.1 (C-4). 171.6 (angelolyl C=0), 166.9 (C-2), 160.1 (C-5),
159.4 (C-7), 156.3 (C-9), 139.1 (angeloyl C=C), 127.8 (angeloyl C=C), 106.0 (C-3). 105.2 (C-
10), 102.9 (C-6). 95.1 (C-8), 77.4 (C-2"). 69.9 (C-3"), 60.7 (2-CH,). 24.6 (gem-CH). 23.1 (gem-
CHs). 23.1 (C-4). 20.6 (angeloyl CH;). 15.8 (angeloyl CH;)

Positive FAB MS m/2 375 [M+H]™

References
1. Chemical and Pharmaceuttical Bulletin, 30, 3555-3562 (1982)




Compound name 37-0-Angeloylhamaudol

Molecular formula CyHos05 Molecular weight 358
Source HE [Saposhnikovia divavicata (Turcz.) Schischk. (Umbelliferae)]

OH O

'H-NMR (300 MHz, CDCL) §: 12.98 (1H. s, 5-OH), 6.30 (1H. 5, H-8). .97 (1H, 5, H-3), 5.15
(IH, t,.J=51Hz H3).,3.00(1H, dd. J = 17.6, 5.1 Hz, H-4). 2.77 (1H. dd. J = 17.6, 5.1 Hz,
H-4"), 2.30 (3H. 5, 2-CH3), 1.35 (3H, 5. gem-CHs), 1.34 (3H. s, gem-CH;), angeloyl moiety:
6.06 (1H, q. J = 6.2 Hz, B-H). 1.89 (3H, dq. J = 7.4. 1.3 Hz, B-CH,), 1.82 (3H. s, o-CHz)

BCNMR (75 MHz, CDCL) &: 182.5 (C-4), 166.8 {angelolyl C=0), 166.7 (C-2). 159.5 (C-5),
158.8 (C-7). 156.2 (C-9), 139.0 (angeloyl C=C), 127.4 (angeloyl C=C). 108.3 (C-3). 104.3 (C-
10}, 102.6 (C-6). 94.7 (C-8), 76.9 (C-3"), 69.5 (C-2"), 24.9 {gem~CHs), 23.0 (gem-CHz), 22.7 (C-
4%, 20.5 (angeloyl CH;). 15.7 {angelovl CH,),

TR 14,(KBr) a1 1714 (C=0), 1654 (C=0, angeloyl moiety)
UV haeclog ey nm 2 230.1 (3.2), 250.2 (3.1), 257.9 (3.1). 294.7 (2.8)

Positive FAB MS n/z 359 [M+H]™

References

{. Chemical and Pharmaceutical Bulletin 30, 3555.3562 (1982)
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M-

imperatorin

719 % [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
A Fa Bt
7z
' 5 4
/3 h
2'
O 9 O
1 n
5" \ / 2 "
imperatorin< i}

T B MEd FEES A EH O EEOANRE £ FoA #EdE Frid
Al 2-olth 2 P2 9 188 2o BAFHE 270, 212 CiHuOs & 7H8 Y 1 #3383 d)o]

He e 2.

'H-NMR (300 Hz, CDCl) &: 7.74 (1H, d, J = 9.5 Hz, H-4) 7.66 (1H, d, J = 2.2 Hz, H-2), 7.33
(1H, s, H-5), 6.79 (1H, d, J = 2.2 Hz, H-3"), 6.34 (1H, d, J = 9.5 Hz, H-3), 5.58 (1H, t, J = 7.1
Hz, H-2"), 498 (2H, d, J = 7.1 Hz, H-1"), 1.71 3H, s, H-4"), 1.69 (3H, s, H-5")

IR Vne(KBr) cm™ : 1720 (C=0), 1587, 1448

UV Ama(log &) nm : 223 (4.5), 241 (4.2), 269 (4.3), 313 (4.1)
Positive FAB MS m/z 271 [M+H]"
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A A-
phellopterin

: W3 [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]

XN
e

¥4,

o
o
[+
J

[e] 1=]
o =3de | B

4
b

imperatoring WEe) ¥elo| W@ FEEL YolMHOIEEOANE FHE FNH Fe
A gAelth 1 PxE 9 1Y% 2w BAFE 300, A CyHiOs & At 1 £

| ok
=3 E
HE ohed gk

54 o]

tlo

'H-NMR (300 MHz, CDCl;) &: 8.09 (1H, d, J = 9.7 Hz, H-4) 7.59 (IH, d, J = 2.4 Hz, H-2),
6.96 (1H, d, J = 2.4 Hz, H-3"), 625 (1H, d, J = 9.7 Hz, H-3), 5.58 (1H, t, J = 7.1 Hz, H-2"),
4.82 (2H, d, J = 7.1 Hz, H-1"), 4.15 (OCHs), 1.71 (3H, s, H-4"), 1.67 (3H, s, H-5")

IR ¥na(KBr) cm™ : 1729 (C=0), 1604, 1477

UV Ama(log €) nm : 230 (4.2), 250 (4.1), 257 (4.1), 294 (3.8)

Positive FAB MS m/z 301 [M+H]
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-5t A-
3’'—0O—-angeloylhamaudol

719 W-F [Saposhnikovia divaricata (Turcz.) Schischk. (Umbelliferae)]
g g B Bk
7z

O
1

M

3'-O-angeloylhamaudol> H3-9] g9 e FEES gl olE(EIOA)ZE I3 FoA
gE wHsg4d 2o 2 7xe 9 28 gon ExFe 358 B2 CyHuOs & 7Hdo 1 &

3y HolgE T 2k,

"H-NMR (300 MHz, CDClL) &: 1298 (1H, s, 5-OH), 6.30 (1H, s, H-8), 5.97(1H, s, H-3), 5.15
(1H, t, J = 5.1 Hz, H-3"), 3.00 (1H, dd, J = 17.6, 5,1 Hz, H-4)), 2.77 (1H, dd, J = 17.6, 5.1 Hz,
H-4"), 230 (3H, s, 2-CH;), 135 (3H, s, gem-CHz), 134 (3H, s, gem-CH3), angeloyl moiety:
6.06(1H, q, J = 6.2 Hz, B-H), 1.89 (3H, dq, J = 7.4, 1.3 Hz, 3-CHs), 1.82 (3H, s, a-CHs)

BC-NMR (75 MHz, CDCl) 6: 182.5 (C-4), 166.8(angelolyl C=0), 166.7 (C-2), 159.5 (C-5), 158.8
(C-7), 156.2 (C-9), 139.0 (angeloyl C=C), 127.4 (angeloyl C=C), 108.3 (C-3), 104.3 (C-10), 102.6
(C-6), 94.7 (C-8), 76.9 (C-3"), 69.5 (C-2"), 249 (gem-CHs), 23.0 (gem-CHs), 22.7 (C-4"), 20.5
(angeloyl CHs), 15.7 (angeloyl CHs),

IR Vnex(KBr) cm™ : 1714 (C=0), 1654 (C=0, angeloyl moiety)

UV Amax(log €) nm : 230.1 (3.2), 250.2 (3.1), 257.9 (3.1), 294.7 (2.8)

Positive FAB MS m/z 359 [M+H]
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WM Y& 3=
Stet s k= g4 =2 =o M3 E
2RY
3’-O-angeloylhamaudol colorless crystal 1000mg 730mg 250mg
B-sitosterol white crystal 200mg 200mg Omg
3 marmesin colorless powder 3mg 3mg Omg
4 phellopterin slightly yellow 40mg 20mg 20mg
powder
5 anomalin white powder 200mg 190mg 10mg
6 imperatorin colorless powder 150mg 20mg 100mg
7 xanthotoxin white solid Smg Smg Omg
8 deltoin Colorless plate 30mg 10mg 20mg
9 bergapten white solid 60 mg 10mg 50mg
10 stigmasterol white crystal 30 mg 30 mg Omg
11 ledebouriellol Slightly powder 30mg 30mg Omg
12 hamaudol Slightly powder 220mg 200mg 10mg
13 8’-epicleomioscin white powder 8 mg 8mg Omg
14 xanthoarnol colorless solid Smg Smg Omg
15 cimifugin Slightly powder 15mg Smg 10mg
16 5-O-methylvisamminol white powder 40mg 30mg 10mg
17 daucosterol Slightly powder 1000mg 1000mg Omg
4’-0-glucosyl-5-O-methylvisam )
18 ) white powder 40mg 10mg 20mg
minol
19 nodakenin white powder 30mg 20mg 10mg
20 sec-O-glucosylhamaudol colorless solid 1200mg 1000mg 100mg
21 prim-O-glucosylcimifugin colorless sollid 100mg 80mg 10mg
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Compound name Saikosaponin B,

Molecular fornula CasHesOna Molecular weight 780

Source M E [Buplewrum falcatum L. (Umbelliferae)]
35 35

"H-NMR (300 Hz, pyridine-d;) &: 0.87 (3H, 5, H-26). 0.91 (3H. s, H-24), 0.98 (3H. s. H-30),
1.00 (3H. s, H-29), 1.04 (3H. 5. H-25), 1.44 (3H, 5, H-6"), 1.68 (3H. 5. H-27), PC-NMR (75 Hz,
pyridine-ds) : 136.0 (C-13)), 133.0 (C-18), 126.2 (C-11). 126.2 (C-12), 106.6 (C-1"), 105.9
(C-17). 85.2 (C-3'), 81.6 (C-3), 78.7 (C-3"). 78.4 (C-5"). 75.8 (C-2"). 72.1 (C-4'), 72.1 (C-4"),
718 (C-27), 71.0 (C-5Y, 67.6 (C-16), 64.7 (C-28), 64.0 (C-23), 62.6 (C-6"), 53.9 (C-9). 47.3 (C-
5), 45.2 (C-17). 43.6 (C-4). 41,8 (C-14), 41.0 (C-8). 38.9 (C-19), 38.3 (C-1), 36.4 (C-10). 35.4
(C-21), 32.5 (C-15), 32.5 (C-20), 32.2 (C-7), 31.8 (C-30), 26.1 (C-2), 25.0 (C-29). 24.4 (C-22),
21.8 (C-27). 18.8 (C-6), 18.2 (C-25). 17.2 (C-26), 17.2 (C-6"). 13.1 (C-24). IR 14uex(iKBr) e’
3424 (-OH), 1376. 1070, FABMS m/ 803 [M+Na]"

References
L. Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name

Saikesaponin B,

Molecular formula

CysHnOyy

Molecular weight

812

Source

N & [Bupleurum falcatum L. (Umbelliferae)]

References

"H-NMR (300 Hz, pyridine-ds) &: 0.87 (3H, s, H-24), 0.95 (3H. s, H-30). 0.98 (3H. 5. H-29)

L. Chem. Pharm. Buil. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)

s

1.06 (3H. s, H-25). 1.09 (3K, s, H-27). 1.38 (3H, s, H-26), 1.40 (3H, 5, H-6"), "C-NMR (100
Hz. pyridine-ds) §: 148.2 (C-13), 122.5 (C-12). 106.7 (C-1"), 106.0 (C-1"). 85.2 (C-3"). 81.7 (C-
3. 78.7 (C-3"), 78.4 (C-5"), 75.8 (C-11), 75.8 (C-2"), 72.1 (C-4™), 72.1 (C-4"), 71.8 (C-2). 71.0
(C-57. 68.5 (C-28), 66.1 (C-16), 64.2 (C-23). 62.6 (C-6"), 52.0 (C-9). 49.6 (C-5), 47.6 (C-19).
43.9 (C-14). 43.9 (C-18), 43.8 (C-4), 43.8 (C-17), 41.9 (C-8), 40.1 (C-1). 38.0 (C-10). 36.8 (C-
15), 34.2 (C-21), 33.2 (C-7), 33.1 (C-29). 31.0 (C-20), 26.4 (C-27), 26.2 (C-2), 26.2 (C-22),
24.0 (C-30). 18.3 (C-6), 18.2 (C-26), 17.9 (C-25), 17.1 (C-6'). 13.5 (C-24), TR 1juee(KBI1) et :
3421 (-OH). 1376, 1070, FABMS m/z 835 [M+Na]"
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Compound name Saikosaponin By
Molecular formula CaaH»Oyy Molecular weight 812
Source A& [Bupleurum falcatum L. (Umbelliferae)]

'H-NMR (300 Hz. pyridine-ds) 6: 0.96 (3H, s, H-24), 1.00 (3H. s, H-30). 1.00 (3H. s, H-29).
1,12 (3H. 5, H-25). 1.13 (3H. s, H-26), 1.39 (3H. s, H-6"). 1.87 (3H. 5. H-27). PC-NMR (100
Hz, pyridine-ds) §: 149.8 (C-13). 122.4 (C-12). 106.6 (C-1"). 105.9 (C-17). 85.3 (C-3"), 82.7 (C-
3). 78.3 (C-3"), 78.3 (C-3"), 76.3 (C-11), 75.6 (C-2"), 74.3 (C-16). 72.0 (C-4"). 72.0 (C-4™). 71.8
(C-2%. 710 {C-57. 70.0 (C-28), 64.3 (C-23), 62.6 (C-6"), 51.7 (C-9), 49.6 (C-5), 48.3 (C-19),
43.8 (C-4), 43.4 (C-17), 42.0 (C-14), 41.9 (C-18), 40.7 (C-8), 40.1 (C-1), 38.2 (C-10). 37.2 (C-
15), 35.0 (C-21). 33.3 (C-7), 33.3 (C-29), 31.3 (C-20), 30.8 (C-22). 26.5 (C-27). 26,2 (C-2),
25.0 (C-30), 18.4 (C-26), 18.2 (C-6), 17.9 (C-25), 17.2 (C-6"), 13.6 (C-24). IR 4450 (KBr) e’ :
3426(-OH). 1378, 1072, FABMS m/= 835 [M+Na]”

References
L. Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin C

Molecular formula CyeHiO4y Molecular weight 926

Source A Z [Bupleurum falcatum L. (Umbelliferae)]

TH-NMR (300 Hz, pyridine-ds) 6:0.83 (3H. 5, H-29). 0.89 (3H, s, H-24), 0.94 (3H. s, H-30).
0.95 (3H. s, H-25). 1.12 (3H, s, H-27). 1.27 (3H, s, H-23). 1.33 (3H, 5. H-26), 1.64 (3H, 5, H-
6. BCNMR (100 Hz, ;Wrzdmé«rf;‘) §:132.1 (C-11), 131.1 (C-12), 106.7 (C-17), 105.1 (C-1"),
102.9 (C-1"), 89.0 (C-3), 83.9 (C-13), 79.8 (C-4"), 78.4 (C-3™), 78.3 (C-5"), 76.7 (C-3"), 75.1
(C-3"), 74.8 (C-2). 74.5 (C-2'), 73.8 (C-4"), 72.7 (C-28). 72.5 (C-3"), 72.5 (C-2"). 714 (C-4™),
70.5 (C-53"), 69.1 (C-6"), 64.0 (C-16), 62.5 (C-6"), 55.2 (C-5), 52.8 (C-9), 52.1 (C-18), 47.0 (C-
17), 45.6 (C-14), 42.1 (C-8). 39.6 (C-4). 38.4 (C-1), 37.7 (C-19). 36.3 (C-10), 36.1 (C-15), 34.7
(C-21), 33.7 (C-29), 31.8 (C-7), 31.6 (C-20), 27.9 (C-23), 26.4 (C-2), 25.7 (C-22), 23 .8 {C-30),
20.9 (€-27), 20.0 (C-26). 18.5 (C-6). 18.1 (C-25), 17.8 (C-6"), 16.3 (C-24), IR v (KBr) e
3432 {-OH). 1376, 1070, FABM‘S miz 949 [M+Nal"

References
1. Chem. Pharm. Budl. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin D

Molecular formula CaHez O3 Molecular weight 780

Source A & [Buplewrum falcatum L. (Umbelliferae)]
3L );29

'"H-NMR (300 Hz, pyridine-ds) &: 0.94 (3H, s, H-24). 0.96 (3H, 5. H-30). 1.02 (3H. 5. H-29),
1.02 (3H, 5, H-25), 1.36 (3H. 5. H-26), 1.45(3H, s. H-6), 1.63 (3H, s, H-27), “C-NMR (100Hz,
pyridine-ds) 51 131.9 (C-11), 131.9 (C-12). 106.5 (C-1), 105.9 (C-17), 85.2 (C-13), 85.1 (C-3"),
81.6 (C-3). 78.6 (C-3"). 78.3 (C-5"). 77.7 (C-28). 77.1 (C-16), 75.7 (C-2"), 72.1 (C-4™). 71.7 (C-
4. 715 (C-2'), 71.0 (C-57, 71.0 (C-23), 62.7 (C-6"), 53.9 (C-9), 51.5 (C-18), 47.3 (C-5). 45.3
(C-17). 43.8 (C-14), 43.7 (C-4), 41.9 (C-8). 38.6 (C-1), 38.3 (C-19), 36.7 (C-21), 36.7 (C-10),
35.4 (C-15), 33.7 (C-29), 31.8 (C-7), 31.8 (C-20), 31.3 (C-22). 26.1 (C-2), 24.3 (C-30), 19.5 (C-
26), 18.8 (C-25), 18.0 (C-27), 17.9 (C-6). 17.2 (C-6'), 13.0 (C-24). IR ¥ KBr) e : 3426 (-
OH). 1378. 1072, FABMS m/z 803 [M+Na]"

References
1. Chem. Pheym. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1983%)
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Compound name Saikesaponin G

Molecular weight
A& [Buplewrum falcatum L. (Umbelliferae))

Molecular formula

Source

/L L
CHQOH

Gle~Fue~0

BC.NMR (100Hz, pyridine-ds) 6: 155.0 (C-9), 145.3 (C-13), 121.2 (C-12), 116.1 {C-11), 106.7
(C-1"). 106.0 (C-17), 85.3 (C-3"). 81.6 (C-3), 78.8 (C-3"). 78.4 (C-5"), 75.8 (C-2"), 72.1 (C-4"),
718 (C-4), 716 (C-2), 71.0 (C-5), 69.5 (C-28), 66.8 (C-16), 64.4 (C-23), 62.7 (C-6"). 47.0 (C-
19}, 43.8 (C-4). 43.8 (C-5), 43.3 (C-14), 43.2 (C-8). 42.7 (C-18). 40.6 (C-17). 38.7 (C-10), 37.7
(C-1), 36.2 (C-15), 34.1 (C-21), 33.2 (C-29), 32.1 (C-7). 31.0 (C-20), 26.9 (C-2). 26.2 (C-27).
26.2 (C-22). 24.1 (C-30), 21.3 (C-26). 21.1 (C-25). 18.0 (C-6), 17.3 {C-6", 13.7 (C-24)

References
1. Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin 1

Molecular formula Molecular weight

Source N & [Bupleurum falcatum L. (Umbelliferae)]

Glc~Ftizc-—O ~

/ 5
Rham CHy

BCNMR (100Hz, pyridine-ds) §: 154.7 (C-9), 145.3 (C-13). 121.2 (C-12), 116.1 (C-11), 106.7
(C-1), 105.1 (C-1"),102.9 (C-1"), 88.8 (C-3), 79.8 (C-4"), 78.5 (C-3"). 78.4 (C-5"). 76.8 (C-3"),
75.5 (C-5, 75.1 (C-27), 74.8 (C-2"), 73.8 (C-4"). 72.6 (C-3"). 72.5 (C-2"), 71.4 (C-4™). 70.6 (C~
57, 69.3 (C-28), 69.0 (C-6"), 66.8 (C-16). 62.5 (C-6"). 51.8 (C-5), 47.1 (C-19). 43.2 (C-14).
43.1 (C-8), 42.7 (C-18), 40.6 (C-17). 39.7 (C-4), 38.7 (C-10), 37.4 (C-1). 36.1 (C-15), 34.1 (C-
21), 33.2 (C-29), 32.4 (C-7), 31.0 (C-20), 28.4 (C-23), 27.3 (C-2), 26.1 (C-22). 25.4 (C-27).
24.0 (C-30), 21.2 (C-26), 21.1 (C-25). 18.5 (C-6"). 18.5 (C-6). 17.1 (C-24)

References
1. Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin By

Molecular formula Molecular weight

Source A& [Buplewrum falcarum L. (Umbelliferae)]
‘s\ )(1

Gle—Fue—~0

BCNMR (100Hz, pyridine-ds) §: 136.8 (C-13). 133.6 (C-18), 127.1 (C-11), 125.7 (C-12),
106.0 (C-1"), 105.5 (C-1"), 85.2 (C-3'), 82.4 (C-3), 78.3 (C-3"). 78.3 (C-3"). 76.5 (C-16), 75.7
(C-2"), 72.1 (C-4"), 72.1 (C-4"), 71.8 (C-2)). 710 (C-3"), 65.2 (C-23). 63.1 (C-6"). 54.7 (C-9).
48.1 (C-5), 44.8 (C-17). 44.6 (C-14), 43.7 (C-4), 40.8 (C-8), 38.7 (C-1), 38.7 (C-19). 36.9 (C-
10). 35.4 (C-21), 35.1 (C-15). 32.8 (C-20), 32.8 (C-30), 32.2 (C-7). 30.2 (C-22), 25.8 (C-2),
25.0 (C-29), 22.1 (C-27), 18.8 (C-6), 18.5 (C-25), 17.3 (C-26), 12.9 (C-24), 6.41 (C-28

References
Lo Chem. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin A

Molecular formula Molecular weight

Source AN B [Buplewrm falcatum L. (Umbelliferae)]

Gle-Fue- Q7 /«

PCNMR (75 Hz. pyridine-ds) 6: 132.2 (C-11), 131.1 (C-12). 106.4 (C-1"). 105.9 (C-1". 85.1
(C-3". 83.9 (C-13). 81.6 (C-3), 78.6 (C-3"), 78.3 (C-5"), 75.7 (C-2"), 73.0 (C-28), 72.1 (C-4"),
717 (C-4"). 71.5 (C-27). 70.9 (C-5"). 64.0 (C-16), 64.0 (C-23). 62.6 (C-6"), 53.0 (C-9), 52.1 (C-
18). 47.3 (C-5). 46.9 (C-17), 45.6 (C-14). 43.7 (C-4), 42.2 (C-8), 38.7 (C-1), 37.7 (C-19), 36.2
(C-10). 36.2 (C-15). 34.7 (C-21), 33.6 (C-29), 31.5 (C-20), 31.5 (C-7). 26.0 (C-2), 25.7 (C-22),
23.8 (C-30), 20.8 (C-27), 20.0 (C-26), 18.7 {C-25). 17.6 (C-6), 17.2 (C-6), 13.0 (C-24)

References
Lo Chem. Pharm. Buldl. 28, 2367-2383(1980)
2. Chem. Pharm. Bull. 33, 3349-3355(1985)
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Compound name Saikosaponin H

Molecular formula Molecular weight

Source M E [Bupleurum faleatum L. (Umbelliferae)]

/N

Gle~Fue~ O/ “/ t

/ -
Rham CH

BCNMR (100 Hz, pyridine-ds) &: 135.8 (C-13), 133.4 (C-28). 133.4 (C-18), 127.0 (C-11),
125.7 (C-12), 106.7 (C-17), 105.1 {C-1"), 102.9 (C-1"), 89.0 (C-3), 79.9 (C-4"). 78.4 {C-5"),
784 (C-3"), 76.8 (C-3), 76.6 (C-16), 75.5 (C-5"), 75.2 (C-2'), 74.8 (C-2'). 73.8 (C-4"), 72.6 (C-
3™, 72.5 (C-2"), 71.4 (C-4™), 70.6 (C-5"), 69.1 (C-6), 62.6 (C-6™), 55.3 (C-5). 54.2 (C-9). 44.4
(L-}?) 44.3 (C-14), 40.4 (C-8), 39.6 (C-4), 38.6 (C-1). 38.5 (C-19), 36.5 (C-10), 35.1 (C-21),

8 (C-15), 32.7 (C-7), 32.7 (C-20), 32.3 (C-30), 30,0 (C-22), 28.0 (C-23). 26.5 (C-2), 24.8 (C-
29), 22.0 (C-27). 18.5 {C-6). 18.5 (C-25). 18.2 (C-6"). 17.0 (C-26), 16.4 (C-24)

References
1. Chew. Pharm. Bull. 28, 2367-2383(1980)
2. Chem. Pharm. Buil 33, 3349-3335(1985)
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“FAA-

saikosaponin A

S
e
S

1. [Buplewrum falcatum L. (Umbelliferae)]

=33
=

o
oy
o
&
M

-
BN

Glc~Fuc—-0 .
CH,OH

Saikosaponin A¥ A& 9] Y] WMEL FEFEES FHIZH-BuONE Y3 FoA #d ASAIXE
oltt. 2 Fx= 9 2¥H Zom BEAFE 780, A CpHeOn & 7HRh 227°ColA dd ez He
o 2 B384 deHe v 2k

BC.NMR (75 Hz, pyridine-ds)s: 83.9 (C-13)), 52.1 (C-18), 1322 (C-11), 131.1 (C-12), 106.4
(C-1"), 105.9 (C-17, 85.1 (C-3"), 81.6 (C-3), 78.6 (C-3"), 78.3 (C-5"), 75.7 (C-2"), 71.7 (C-4"), 72.1
(C-4™, 71.5 (C-2"), 70.9 (C-5'), 64.0 (C-16), 73.0 (C-28), 64.0 (C-23), 62.6 (C-6"), 53.0 (C-9), 47.3
(C-5), 46.9 (C-17), 43.7 (C-4), 45.6 (C-14), 422 (C-8), 37.7 (C-19), 38.7 (C-1), 36.2 (C-10), 34.7
(C-21), 362 (C-15), 31.5 (C-20), 31.5 (C-7), 23.8 (C-30), 26.0 (C-2), 33.6 (C-29), 25.7 (C-22),
20.8 (C-27), 17.6 (C-6), 18.7 (C-25), 20.0 (C-26), 17.2 (C-6), 13.0 (C-24)
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A A-

saikosaponin C

718 A& [Bupleurum falcatum L. (Umbelliferae)]
Aok @) ww
7z

Saikosaponin C&= A& <] Heo] fgts FE2EEL FE2(n-BuONE £33 FoA] 38 AIAE U]
o oI FFE Y odn 2o BaiEre 926, ¥4 CusHis017 & 7}

9. 2 2R dolH: g 2

=
£
W
S
O
=
R
2
o,
[o
bt
4
fir

'H-NMR (300 Hz, pyridine-ds) 6: 0.83 (3H, s, H-29), 0.89 (3H, s, H-24), 0.94 (3H, s, H-30), 0.95
(3H, s, H-25), 1.12 (3H, s, H-27), 1.27 (3H, s, H-23), 1.33 (3H, s, H-26), 1.64 (3H, s, H-6"),
PC-NMR (100Hz, pyridine-ds) §: 132.1 (C-11), 131.1 (C-12), 106.7 (C-1", 105.1 (C-1"), 102.9
(C-1"), 89.0 (C-3), 83.9 (C-13), 79.8 (C-4"), 78.4 (C-3"), 78.3 (C-5"), 76.7 (C-3"), 75.1 (C-5"), 74.8
(C-2), 74.5 (C-2"), 73.8 (C-4"), 72.7 (C-28), 72.5 (C-3"), 72.5 (C-2"), 71.4 (C-4™), 70.5 (C-5"),
69.1 (C-6), 64.0 (C-16), 62.5 (C-6"), 55.2 (C-5), 52.8 (C-9), 52.1 (C-18), 47.0 (C-17), 45.6 (C-14),
42.1 (C-8), 39.6 (C-4), 38.4 (C-1), 37.7 (C-19), 36.3 (C-10), 36.1 (C-15), 34.7 (C-21), 33.7 (C-29),
31.8 (C-7), 31.6 (C-20), 27.9 (C-23), 26.4 (C-2), 25.7 (C-22), 23.8 (C-30), 20.9 (C-27), 20.0
(C-26), 18.5 (C-6), 18.1 (C-25), 17.8 (C-6"), 16.3 (C-24), IR Via(KBr) cm™:3432(-OH),1376,1070,
FABMS m/z 949[M+Na]"
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FAA-

saikosaponin D

A5 [Bupleurum falcatum L. (Umbelliferae)]

N
e

]

=
A Kk

o
0%
B

-
B

Glc~Fuc—0O

2(r-BuOZ ¥8¢ Fo14q ¥ad AsAxEd

o
i
o
il
o
-l
auf

Saikosaponin D& AlZ 9] ¥l o
oltt. 21 Fxv 9 I¥F Zon EAFE 780, A2 CpHgOn & 7HATH 214°ColA] Q38 =

st 2 RS dolHE Bed 2t

'H-NMR (300 Hz, pyridine-ds)5: 0.94 (3H, s, H-24), 0.96 (3H, s, H-30), 1.02 (3H, s, H-29), 1.02
(H, s, H-25), 136 (3H, s, H-26), 1.453H, s, H-6"), 1.63 (3H, s, H-27), "C-NMR(100 Hz,
pyridine-ds)5: 131.9 (C-11), 131.9 (C-12), 85.2 (C-13), 81.6 (C-3), 77.7 (C-28), 77.1 (C-16), 71.0
(C-23), 53.9 (C-9), 51.5 (C-18), 47.3 (C-5), 45.3 (C-17), 43.8 (C-14), 43.7 (C-4), 41.9 (C-8), 38.6
(C-1), 383 (C-19), 36.7 (C-21), 36.7 (C-10), 35.4 (C-15), 33.7 (C-29), 31.8 (C-7), 31.8 (C-20),
313 (C-22), 26.1 (C-2), 24.3 (C-30), 19.5 (C-26), 18.8 (C-25), 18.0 (C-27), 17.9 (C-6), 13.0
(C-24), 105.9 (C-1), 71.5 (C-2), 85.1 (C-3), 71.7 (C-4), 71.0 (C-5", 172 (C-6), 106.5 (C-1"),
757 (C2"), 786 (C-3"), 721 (C-4"), 783 (C-5"), 627 (C-6"), IR  Viux(KBr)
cm:3426(-OH),1378,1072, FABMS m/z 803 [M+Na]"
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e BH%F(mg) | T2 Fmg) | AS FH(mg)
1 saikosaponin D 1150 1700 500
2 saikosaponin C 610 1600 700
3 saikosaponin By 550 1100 500
4 saikosaponin B; 550 1050 500
5 saikosaponin B; 540 1000 500
6 saikosaponin A 100 240 100
7 saikosaponin H 125 125 0
8 saikosaponin I 90 90 0
9 saikosaponin B 60 60 0
10 saikosaponin G 10 10 0
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A4G AFDdTNERAe] A4 2@ 72 48

HFOoZRE 2159 3}§E(3’-0-angeloylhamaudol, B-sitosterol, marmesin,
phellopterin, anomalin, imperatorin, xanthotoxin, deltoin, bergapten, stigmasterol,
ledebouriellol, hamaudol, 8’-epicleomioscin, xanthoarnol, cimifugin,
5-O-methylvisamminol, daucosterol, 4’-0-glucosyl-5-O-methylvisamminol,
nodakenin, sec-O-glucosylhamaudol, prim-O-glucosylcimifugin)-S T}%FgF A =2 n}
ETgVHoRE FYtil 1 FxE ThAE 3% e g gtk

A5 © 2 = imperatorin, phellopterin, 3'-O-angeloylhamaudol2- #| A]

Al 2HE 13%F 9] 3}3E(saikosaponin D, saikosaponin C, saikosaponin Ba,
saikosaponin B,, saikosaponin Bs;, saikosaponin A, saikosaponin H, saikosaponin
I, saikosaponin B, saikosaponin G¢} V| XA & crystal, 5-1, 5-2. AA FZ2EA
e v aznEaduyes Resw 1 Fx2E god 2
o B3,

Az 2] A EAE S Z = saikosaponin A, saikosaponin C, saikosaponin DE || A|

ahe wpold).
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Ak 71

¥ 93AF , 949 DBYS, 424 B AEAS A 59 4% TAACE /T

52 #&A9

A 67 71E} FLWAAG

I F-3A] A5t8] sweked FoT
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A 2 AFAFAEIAA] A7A3

AEFA A  TLC, HPLC-UV, LC-MS/MSE o] &8 A%, }Fe] JABAHRE

SAREAY A

AFAAYAA - & 4 @/ FSdgw dags / $FEA









2
it
i
o
ol
o
o

AFARE FARAN A

1 A1 MR 7IBoZ2REH F559 W3 AUE ANE5e AT 2t
(2) W AubE AEe BEds £ 70 3 AlgE 723 10 mgg AR Hdke 10 mL

9} methanol& 7}ttt
(3) W= ANFAAXAE (imperatorin, phellopterin, 3'-O-angeloylhamaudol) EFE&-& 5 mg® 47
ZHaly 5 mL £FZHAAY G F methanol® TAE w39tk o] HFE8 M methanolS

7Vt 4k 20 ug/mLe) FE 2 34k

gl g wFe nARA ZH 4R BEEAH 7 F2898 40wl HHT F, A

4S5 WAsH, 5 74 4298 (f94 254 nm, 3 366 nm)ol A9
o7

(0 A 1IAF JBezRHE  AFTEe 9Ee AYEAAE (imperatorin, phellopterin,
3’-O-angeloylhamaudol) %% € 27} 5 mg® AY3] go} 5 mL2] methanolo] =< ¥ 0.45
um membrane filter® oJ#}3}e] 7}z 1000 pg/mLe  stock solutions FHEUTH 9]
acetonitrile/water & -89 (50/50, v/v)E EA8d 2 ¥=7} 600 ng/mle] HEE 3t

(2) WHF-EFEZQ byakangelicolE 5 mg AE3] Do} 5 mLe methanolell =} 1000 ng/mlLe]
stock solutions ¥HEATE ©|E acetonitrile/water 381 (50/50, v/v)Z A 2 w&7}
20 pg/mlLeo] HEE 3o

Q) 7zt AEEE ARTEY HEE 3F5HY 2EAE 47 3o & A F FEE
WREFEAS 353 Hrbste 2FE9E 248 A0h

1

ol

5) 25} 31
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L s Bl
(1) Methanol F&&& A& %4 254 nm, 28 2% 30CHA 10 1L FYstAen o5 AHE
< st E438girh
(7} Luna 5u C18(2) (4.6 x 150 mm, 5 um) column : ¥Y¥+3 <2l ODS column
(1}) Luna Phenyl-hexyl (4.6 x 150 mm, 5 um) column : Phenyl-hexyl column
(th Deverosil RPAQUEOUS C30 (4.6 x 250 mm, 5 um) column : C 30 COlumn
(2}) Xbridge (4.6 x 100 mm, 3.5 um) column
(2) Phenyl-hexyl& AM&3le]l Zd &% 30 CTolA olF4e #7180 =AY (40%, 45%, 50%,
55%, 60%, 70%) E¥led 2 ke Blasty E4353n
@) #7180 243 F&5S 71€718E ¥ Hln 43

3. HPLC-UV #4¥el )3 7= (validation)

7} A A (Selectivity)

- 2 F%9Y coumarineAd] AET 1 £F2] chromoned AE 2 WEEFEA (byakangelicol)S
HPLC-UV 2o 4% F & d3d He A 3 FEsA ZeHeA Fd3d

- WEY A 7R ARl distel 1 ~ 100 ng/mLe) FE PPN WREFEAA) B2
MAuE AFAS AYHAT. BE R st ZAY FBAST 099 0¥ F5F

ok 94 (Precision) 2 FEA (Accuracy)
- 2 AYIAEEE BAY AW AR, AEAS FA3] A8t 471A =) Histe &Fel 3
HokE AEsiflen, 43 A8, ALAS FAFr] 5t 393 wE AP Ach
- A, A AEAELS 4 ARS YREEERY Pa dhuy ZFEAR
o] slmadAuie] PAgo R Usr vl MEE(%)EA FIH
- Gul, 4 AL AR st AFE TR HAFE A9 FEE YE vl WiEg

(%) ZA T3t H e

s
N
o
™
£
=
™
ke
N
i

B
o

g} 414 A1E¥ (Robustness)

- BAEAE B WANAS W BAWY A4S B Astel 29, eE, olEHEA
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B & BF 19718 2D WEANA $24S PG

v} 3548 (Recovery)

TS A2 7 F FFA 500 mgH AL Al W FAZ Ao Al AA F= (15, 75, 150 1
g/mL)9) AR BANE EFE EF &9 500 1LE Z4F Mg F FEE 202 3

5
q 3
AANFAAE BEE] 15, 75 15 ug/ml ETRELAES & HPLC-UVEAR F 83195 o
2A TR HPLC-UV Z2vizadey %o Aelgddsel dwsie v b4 7
e EHEAE A4S AT sleA @& 2299 HPLC-UV =rleadols $Ee) 4
JY4 8o AFele N2 WA Aolg 73 F H4F TG4 HPLC-UV Aol 2T
o4 2oln 2 AEol AFee N2 WAL Yol F5ee FaAT

Hh ¢Hg A4 (Stability)

7}

Wzl A 7R AegAAE 448 50% acetonitrile® A8t 15 ug/mlLe FE7F HEE 3
EFEAE T AY 8z FEA 4 mL A Fst9 st 4CTE fFAHE YFnd F
A3 Fhuhe Aded £ o 10, 15, 20, 309 #jol FHE HPLC-UV EAyd] A

1,
&t F oA 2 JRE HHAEE AFsA

)

—_

=
=

Algeo] zA)

A 1AF JBoZRE ZAF BEES A Zrol oJE BWEI & 705 AE FA3E o]E 100

mg® FEEA Aste] 10 mLY FE87E 7185

ol

- A ANRE FEH, FESY TR, FEEE 24, FEAES WA F5F F 3000 rpm

A 1087 YAREE 331 045 um membrane filter® of1sle] FZ=8 AL trE5u), olE

HPLC-UVel 10 1L FUstd oz WAL v o}%{t}

Table 1. &8 ¥lwo)] F&3 HPLC-UV =4
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Pump YOUNGLIN SP930D
Detector YOUNGLIN UV730D
Column Luna 5u C18(2) (46 x 250 mm, 5 um)
Guard Column SecurityGuard C18 (4.0 x 3.0 mm)
Mobhile phase Acetonitrile / Water (50/50, v/v}
Injection volume 10 uL
Column Temp. 25T

5. HPLC-UV EX4H& o] &3 9F i F 84

7} A8 %A
(1) A=A BelEE GFdqA AgBAARe] dF B4 3] Y5y UEREEIAHE AHE
St SEHIT YE 24F 9 WF (FU 11F, T4 133)8 A15dA 7Y &2 A 145

7B 2RE AFEdol olF L FEHoE FEAT.

2) Z+zre] &893 20 ng/mLel WEEZFEZ (byakangelico)¥} FTHOZ 4o AEE XA}
At
[ e

H

1) A1 AREREE AT e wFo AN E TFF A 7FA (imperatorin, phellopterin,
3’-0O-angeloylhamaudol)®] stock solution ZtZ+& acetonitrile/water &3-8v] (50/50, v/v)E
600 ng/mLe] HEZ 33 F FFoZ 4o EFEAA Z JE F=7t 200 ng/mlLo)
HEE gt o] &AL acetonitrile/water 3-8l (50/50, v/v)E 243t 200, 100, 20, 10,

4, 2 ug/mLe] H=E 3}3HTH
2) 919 4 =9 §9% 20 ng/mLe) WFEEEAF FFOE 4o I AL EL T
=7} 100, 50, 10, 5, 2, 1 ng/mL, WHEFEADS F=7F 10 pg/mlo] HES & F AFde
#Hgst it
o ¥ A

- 7t N85 /Ee HPLC-UV 2246 A&3le] WREFEZ] vash 5o A2
7}A] (imperatorin, phellopterin, 3'-O-angeloylhamaudol) =9} WAH & 13 & H
o] FE8dM 7+ AHBAHAEY FEE T olE o83t 24% 9 WFl FiH
Je 4 BP9 EY] HEE FFS 78T (Table 2. %)

&
Table 2. AlZF F% U T2 A 1 AR 7Bo=2Ry A3 45 55
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6. %

7.

7}

WE LC-MS/MS SAI24AY A

Sample U A Sample a4t
K1 AAEE A C1 F=2t
K2 Adds A C2 F Ak
K3 Al 1R 7Aooz HE AlTHE 24 C3 F At
K4 AAEE 44 C4 F=2
K5 AEgEE A C5 4t
K6 ZEE AF C6 Fak
K7 AAGE A4 C7 F it
K8 AE 2 C8 F a2t
K9 AIgEE of ¢ C9 ZF =4k
Al AR 71Ro 2R .
e _5_ u]_:I
K10 ATWS, FA APE C10 F=4 tE
A 1R v o 2 HE o
e =R Fure QR A
K11 AZWE 2 AYE Ci1 A 1AE 1A 2RE A, WE it
- - C12 A 1A 7 BezRY AFHE, TR
- - C13 F24

Z o] HPLC-UV I ZulE1AS o] &3 2x3 7|18 gy 5

Mol A Fatedd Ak 7)1 g HPLC-UV azviEaRdA ¢ 93 15708 &
2t 2 AFE Az 39 23 BA (Cluster analysis)@ FA4E #2424 (Principal Component
Analysis)ol] 2 &3sle] dEHE 238 35}

o] Wl X EA3 FAE BEXdE Kovach Computery ServicesAl®] Multi-Variate Statistical
Package (Version 3.13p) TE21#-& ALL33n, FAHAE B4 AFZE 39 plotting®d 9
SigmaPlot 2002 for windows (Version 8.0)& AF&3F%Th

74 W) g A AR ZA) Wit ESI (electrospray ionization)$} APCI (atmospheric pressure

chemical ionization) ion source £ #AZ&e¢] A= Z2A AMASHT. (+) ion mode == (=) ion

modeE Hlw 3 A3} W2 (+) ion modedld R ¢ & xS BHYct

. LC-MS/MS 4 Al MRM(multiple reaction monitoring) mode® #4135}, o] o zZ} HZEHZ

L)

collision celldlX =& ZAStA product ion? responseYt specificity® 183}, 29
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8.

precursor/product ion pairg 41733} t}.

o}z AEHZ jon source®} ion detection polarityE ZA 3t LC-MS/MS9 declustering potential

(DP), focusing potential (FP), entrance potential (EP), collision cell entrance potential (CEP),
collision energy (CE), collision cell exit potential (CXP), curtain gas (CUR), collision gas
(CAD), ion spray voltage (IS), temperature (TEM), ion source gas 1 NEB), ion source gas 2
(Turbo gas) % Z-& IFFvElE HH3sld, 24 AR HH A= 2% & #4=F =4
£ dAsAh

WE9 LC-MS/MS AR HZ (validation)

7}, A e A (Selectivity)
- 2 2% coumarined) AE#H 1 2F9 chromoned] AE 2L WEEFEA (glimepiride)o] M€
d L& LC-MS/MS49 MRM modem& #A3 & 7H43-& 84 &3 433 EHHEA A
3.

1}, AAA (Linearity)

- 9z ol Ae]F ARl imperatorin, phellopterind] Waled 25 ~ 500 ng/mLe 5% HE A
3’-0O-angeloylhamaudol®] ™3l 1 ~ 200 ng/mL9 T% HYA WHEIEE Z A
AU 2 HAEFAE ST RE A8 diste @dEde] AaASs7E 099 o)t dEgk A4
A5 e A FAsAh

g
o
1:_

o} ALA (Precision) 2 A&A (Accuracy)
- Z AYEAAAAE BAY dU A8, ADAAL #A21dr] 918t 57FA wxd ot el 3
W ogkE Agslgon, A7 A, AYWAL #FQdr| 9o 397 wE APyt

- AW, 4T AUge 4 dEs YREFEAY 93 AR RFUAE Z Ye YREFE
49 Hawus] PAHOE e vle] WES (0)2A T
- AU, U G B sl A vEo WL /A FER i He] wRe

(%) 24 3+ e}
2t A 34l (Limit of Quantitation)

- ARvEIYA FHBAHAAR vz A ZFL&¥] (Ratio of signal to noise)7} 10 o]
A F2E TIle HA AHSA = P Aoh
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9. F8717] & A<

7} #8717
(1) TLC #4
- TLC (Linomat IV, CAMAG, USA)
(2) HPLC-UV #4
- HPLC : Pump (Waters 600, Waters, USA)
- Autosampler (717 plus, Waters, USA)
- Column oven (Waters Temperature Control Module, Millipore, USA)
- UV detector (Waters 2487, Waters, USA)
- Degasser (ABBOTA, USA)
(3) LC-MS/MS &4
- System controller : SCL-10A (Shimadzu, Japan)
- Autosampler : SIL-10AD (Shimadzu, Japan)
- Pumps : LC-10ADvp (Shimadzu, Japan)
- Degasser : DGU-12A (Shimadzu, Japan)
- Column oven : CTO-10ASvp (Shimadzu, Japan)
MS : API 2000™ (Applied Biosystems, USA)
(4) 71& 717]
- Vortex mixer (G-560, Scientific industries, USA)
~ Autopipet (100 uL, 200 uL, 1000 uL, BIOHIT, USA)
- Sonicater (D300H, DAIHAN, KR)

=

£F ¢ Ao

+
=5

p!

- Imperatorin, phellopterin, 3'-O-angeloylhamaudol &%
- Byakangelicol (HPLC-UV YR EF£EA)

- Glimepiride (LC-MS/MS UjR X5 E4)

- Acetonitrile (HPLC grade, ]J. T Baker)

|

Methanol (HPLC grade, ].T.Baker)

|

Water (HPLC grade, ]J. T.Baker)
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A 2A ANz AYIAPGE SAIEAY A

7h mFEH e A
(D Azl 5 A 208 AZE FYAY A 1 AR ZEo2RY AT Syt
2 NzE £Z3eg & 70 3 A= 7435 10 mgs LA Hstd 10 mLe methanol& 7}
&t
(3) ANz AHEAAHE (saikosaponin A, saikosaponin C, saikosaponin D) EEEE 5 mg¥ Z47Z

Hsted 5 mL §FZH 23 FL T methanol® XS w9t} o] EF 8N} methanold
7¥eted Z}Zr 20 ng/mlLe] FEE 34 H o

go] LRGT el R 4 AEe EEEAR Z4 FEEAL 40 Ly FHF F A7
%

. ol FdE w718 SR =4, 71€7] &8 /7, 7187 &2 24, ¢F849 pH, bufferd

FE, 4% 5L AAATN B0 RIAEES BHY 5 AE A4 232 240

3. HPLC-ELSD &4®el]l st 75 (Validation)

7. A A (Selectivity)

- Az AFAAAdE 10 579 saikosaponin (saikosaponin A, saikosaponin Bi, saikosaponin
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By, saikosaponin Bs, saikosaponin Ba, saikosaponin C, saikosaponin D, saikosaponin G,
saikosaponin H, saikosaponin D)°] A]& ¢ t}& ARE2RY 4SS &X &1 F3eA s

=2 st

. AXA (Linearity)

- Nz A gdAAdEQ 10 79 saikosaponin (saikosaponin A, saikosaponin B;, saikosaponin
By, saikosaponin Bs, saikosaponin B4, saikosaponin C, saikosaponin D, saikosaponin G,
saikosaponin H, saikosaponin D)o} thdle] &AL FAsHh 2% o FAeHl (Signal to
Noise Ratio, S/N ratio)7} 10°0] H& %5 HXAHFTA (Limit of Quantification, LOQ)E 4
Aadoy, ol ntgoez XA ¥Y (Range)E 434 ch

ot A9A (Precision) ¥ A&A (Accuracy)

(1) 2 BHTAAE 249 QU FRY, AL FARY] A3l 574 2ol tatel 8Tl 5
WU AP, 9 B, FRYL FAs) A5k 5U B2 AP

@ 9, 47t AUAL 2 AE N2 9AY HEUAE 24 AR W= WY FFREE Y
Hle] MEg 062N T,

(3 Y, Y3t AFARL AGAe] Jale] FFH v FERS AA9 FER U ve) MBS
(9624 Fahsich.

ek <H84d (Stability)

- Az Ay EL 10 59 saikosaponin (saikosaponin A, saikosaponin B, saikosaponin
B2, saikosaponin Bs, saikosaponin B, saikosaponin C, saikosaponin D, saikosaponin G,
saikosaponin H, saikosaponin 1) Z+Z}& 50% acetonitrile® 3443} 30 ng/mLe F=7} HEF
g BFEAS F oY Z =z FEO 4 mL A FEY sy A T3 sty 4T
2 FAHE ¥Znd FAh olE 1, 2, 5, 10, 15, 20, 309 F A2, 4THA RES B4
AHAANEE st g N2 2AT TFEAFe] @y

v}, 3]<& (Recovery)

- BeEEs AEY] A5t £E:F H/PHE ARSI 10 mL &% Fepad A, F AFs
9] saikosaponin A, saikosaponin C, saikosaponin D ¥FH-& Z+zt 1.0 mL¥ 713k 3 70%
MeOH= ZAA7EA] ggatA w33lnh. of7jd F2sA £¥std Al A8E 200 mg¥ 4
U3] FHotod Ao 408 B¢ 229 F£3 F membrane filter® 3tATE o

(Amount from root sample spiked standard - Amount from root sample)



Amount from spiked standard

(1) ¢HAdL EAg MEsts @AM gy, BEXxAE 192 HTAIZAS 9o B4y
2) 2" 2%, % 283 oA FAS W3AA area precision (C.V.), relative retention time
(RRT), theoretical plate number (N) 12|31 peak asymmetry (T)& ®lm3}o H7}8tH ot

(3) Ae7tA =@M Zzh 39 HkEEle] 2AAL HrE A

4. Azl F2H AL

7b 259FE, #5520, 31 F P FE80 T2 Uye dd9Esith

)
o
e
~
S
T
]
He
W
o
ﬁm
S
f—{E
o1
o
“r{n:
3
f—{m
3
A
of
_\|l_,
ol
o
e
(1]
o
o
rlo
>,
)
tio
2
)
o
32
v

7 FEHL JE FUA AE 9FH 3 AE 11FS AFAA A AY A 1 AR rjges
e A gerol, ol& 27z wAdA BEusstyry E9dtet AlE 200 mgE AL HE H, 70%
MeOH 10 mLE 7}8lal 40% 5 ALy 2839 F539 Y. %88 membrane filter (0.45 um)
2 oig F 393 HPLC-ELSD £4HE o884 1059 A4 Es AFEY it =3
FH A E 20FE FddSATdd FHE Ak (Table 3. =)
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Table 3. Origins of samples collected from local market and Seoul National University

2HA]
W {LABE
5| L 7145 (B=/ |Gy Tl AR v} 31 543
=)
;ﬂ 1} 2=
1| Kl 2% a3 | 0 T Az - B. chinense
o
2| K2 BAZE = Ad LF BEANG - B. falcatum
3| K3 YAl & = | Ad A A% - wj gl
AE 9A
4 K4 BEAE = o ABEANE - B. chinense
5| K5 BAE a3 | A7 =3 A A # - B. falcatum
AE 4A
61| K6 BHAZ Fkay AEAH - B. falcatum
ol 31
A5 44
7| K7 AT i a1 sto] -5 7499 A| B. falcatum
8| K8 BAE Ele=s - HMAX A4dd A| B. falcatum
A&
9 K9 Bupleurum falcatum L. | 3¢ - - Az B. falcatum
10| C1 A S Z - 3o f-& A<EE A| B. chinense
11| C2 A3 o - BEANG - vl &<l
12| C3 HEAlS = - HE A n] &2l
131 C4 BAlE == - SA YA G - ") 2l
141 C5 EAlE =5 A HMAX Agd A al g2l
15| C6 oA =) 7 = A Omni-herb |HE¥ Z| B. chinense
A&
16| C7 |Bupleurum chinense D.C.| &= A = AT B. chinense
[e)
i AL
17| cg | Bupleurum scorzonerl | o 5 - - = B. sibiricum
folium var. A =
Bupleurum scorzonerae | . ~ A&
18| C9 folium var. 4545 Z Az B. falcatum
: e
19| C10 Bupleurum longeragm o - - 1% B. longiradiatum
tum Turcz. SA|Z ) 3+
. A&l )
20 | Cl1 |Buplurum chinense D.C. | &= IR - A3 B. longiradiatum
95
. Al&9] HPLC-ELSD A ZrtEIY S o838 kA 7o sl &y

7V A oA Feted Rl A 7| WY HPLC-ELSD I ZrtE WA Alseo] Aeddy
B gz Wys HEE o] #£38 BX (Cluster analysis)® FAE &4 (Principal Component

Analysis)oll &3] HElFE A& 30k
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thoo] o] 2 EAF FAHAE BEXMJ & Kovach Computery SurvicesAlt€]l Multi-Variate Statistical
Package (Version 3.13p) ZTEIWE ALL3Ha, FAE B AxE a9 plotting®d
SigmaPlot 2002 for windows (Version 8.0)2 AF&3t3ich.

7. LC-MS/MS Ao Ak

- AZze] YA AR A wEl ESI (electrospray ionization)®} APCI (atmospheric pressure
chemical ionization) ion source ¥ AE°| ZHv @ AHEHTE E3 (+) ion mode EE (-)

z31¢ Ag3At

- LC-MS/MS #24 A] MRM (multiple reaction monitoring) mode® SIM (selected ion monitoring)
modeE Flw3dld ot Aol & AL M AT

- Z AEB W Z nebulizer gas, dry gas, dry temperature 3 £ S#ulEE FHF 33, ZF AELE
2 o A= Rvs #A=E 24E& 4934

ion modeE B3y U] FEI} L&

8. LC-MS #4% 2% (Validation)

7}. A9 A (Selectivity)
-~ 10 59 saponinAl AEo] A5 g2 AHESEHE 7S ] g G534 BEIHEA

SRS

b A4 A (Linearity)
- 10 &9 Al& saikosaponin (saikosaponin A, saikosaponin Bi, saikosaponin B, saikosaponin Bs,
saikosaponin Bs, saikosaponin C, saikosaponin D, saikosaponin G, saikosaponin H, saikosaponin
D o g3l 50 ~ 2000 ng/mLe % WA AFHAL FAFAY. ZE HE dlslo HF
A9 FBALTE 099 o1 de) Frd ABAL dehleA FAstac,

ot AEA (Precision) @ &34 (Accuracy)
(D 2+ A% B4 du Jgd, A4AE FA38t7] st 3 74A] =l digte] shFol
3§ wkE dsteon, I3 FEY, ALY FRlr] fiste] 3 A3 e AT
(2) A, 4 LA 7 JE89 F3 wWAne AFAAE 4 A& Iaun e Fages
Ui Bl e MEE(%)2A FIFAT
(3) dul, Ut AFAAL A=A oste IS T HaE 71AY FEE Uw Bl 9

(%6)=AM 83

yor
A

o
=
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. F8717] 2 Alef

7t #8717
(1) TLC &4
- TLC (Linomat IV, CAMAG, USA)
(2) HPLC-ELSD &A%
- Instrument : PerkinElmer Series 200 pump, Waters 717plus Autosampler, PerkinElmer Series
200 Column oven, Sedere SEDEX 75 ELSD
- ELSD detector : Sedere SEDEX 75 ELSD
(3) LC-MS #433
- HPLC : Agilent 1100 series (Agilent, USA)
- Degasser : G1322A (Agilent, USA)
- BinPump @ GI1312A (Agilent, USA)
Autosampler @ G1329A (Agilent, USA)

- Autosampler Cooler(ALS Therm) : G1330B (Agilent, USA)
Column Oven : G1316A (Agilent, USA)
~ MS : Agilent 1100 Series LC/MSD TrapSoftWare {Agilent, USA)

- LC control : Chemstation for LC 3D, Rev. A. 08.03 (Agilent, USA)
- MSD Trap Control Ver. 5.0 Build No. 65.0
- LC/MSD Trap Software 4.1 Build 143
- Data Analysis Version 2.1 [Build 49]
(4) 71et 7171
- Vortex mixer (G-560, Scientific industries, USA)
- Autopipet (100 uL, 200 pL, 1000 uL, BIOHIT, USA)
— Sonicater (D300H, DAIHAN, KR)

1=

o EFEEF R AY
- Saikosaponin A, By, By, Bs, By, C, D, G, H, (EF3F)
- Ginsenoside Ry (LC-MS WHRFEH)
- Acetic acid (99.7+96, A.C.S. reagent)
- Formic acid (89.7+%, A.C.S. reagent)
- Acetonitrile (HPLC grade, ].T.Baker)
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- Methanol (HPLC grade, ].T.Baker)
~ Water (HPLC grade, J.T.Baker)
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o4 7FA A9 Bl
- A2 Aeol A water/acetonitrile (60/40, v/v)9] ©o]EAE AL&3dted BlwEHET) Luna 5u C18
(46 x 150 mm, 5 um particle size), Hypersil GOLD (46 x 150 mm, 5 um particle size), Luna
phenyl-hexyl (4.6 x 150 mm, 5 wm particle size), Xbridge (2.1 x 100 mm, 3.5 um particle
size), Deverosil RPAQUEOUS C30 (46 x 150 mm, 5 um particle size)o} 1089 12 343}k
methanol F&898 FY3e] vwadtct 2892 mzutEaddA imperatorin®] ]3¢
a7t 714 2 #A¥2™ Luna phenyl-hexyl (46 x 150 mm, 5 um)el A #2171 7HF ZH A
#srch. (Figure 3. 33)

Luma 5 CI18{2) {486 x 150 mm, 5 pm)

¥ ©

YA K

¥oridge (2.1 x 100 mm, 3.5 pm)

{a}
{c)

/
.
WA N .

Dewlosil FFAGQUEOUS CAB{ 4.8 x SBlmm, 5 pm)
@
x‘/ E?) {g:)
] | \\]“/ ,(/
] g -
.. 9“;\&){*3 A . Lj L AP jf\n
» b @ Luna pheryl-hexyl (4.6 x 150 mm, 5 wm)
o p
» ¥ /{}L‘)
Ly D ﬂ ffb) 3 #{
oy }\"A q’u 3{ K‘j\ i
s .:‘,:.J " e U’\'\«é\*‘ \“MJ o o N
L RN AT I

Figure 3. Saposhnikovia Radix methanol HPLC-UV chromatograms using 5 different columns
(1) Luna 5u C18 (4.6 x 150 mm, 5 um particle size), (+}) Xbridge (2.1 x 100 mm, 35 um
particle size), (5}) Develosili RPAQUEOUS C30 (4.6 x 250 mm, 5 um particle size), (8}) Luna

phenyl-hexyl (4.6 x 150 mm, 5 um particle size), (a) Imperatorin, (b) Phellopterin, (c)
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3'-O-angeloylhamaudol; (Mobile Phase : water/acetonitrile (50/50, v/v), Room Temperature,

Flow rate : 1 mL/min except for (1}), (Flow rate of ({\}) : 0.25 mL/min)

o 717 &V=4d 89
(1) BHHL oL fas
(46 x 150 mm, 5 um particle size) column< ©] &3] #7182 ZAS HIAZHL o B4

Aol # WE FF8e aZRhEIRNAN ABYYRY Relso] A Fo 2D &

71 #1ste] 7 @At 3 REFol & E#HE Luna phenyl-hexyl

e

2) w718 HEo]l HWEFE BEANZE ZdojXy UF FEE99 ABrEIYA
imperatorin®] #&]%5°] Fo}3 )
(3) A#Ho] 71s3 AEF imperatorin®] B IE Eeldl7] Y& acetonitrile/water (40/60, v/v)7+A
718w e 2L RFou F EAAZ0] 200 ¥ o]deg AAth {18 2AH £
o thetel 71&71 88 21S FYstd F EAALS 45 B olUlg @53y HAHo BAYHS
Hald . (Table 4.

Table 4. &4 HPLC-UV 4 34 =4

Column Luna phenyl-hexyl (4.6 x 150 mm, 5 um particle size)

Guard Column SecurityGuard C18 (4.0 x 3.0 mm)

(A) Acetonitrile/Water (40/60, v/v)

Mobile phase
(B) Acetonitrile/Water (90/10, v/v)

Time (min) A (%) B (%) 4 (mlL/min)
0.0 100 0 1
Gradient profile
20 — 35 100— 251 00— 75 1— 175
35 — 36 25 -0 |75 — 100 175 — 2
Injection volume 10 uL
Column Temp. 30C

3. HPLC-UV EX®o] g A= (validation)

7}, el A (Selectivity)
- A ZEA BHE AYEAAE 2 URIFEZY HEE A
imperatorin®©} ¢f 22.2% phellopterin®] ¢ 26.3% 1)1 3'-0O-angeloylhamaudol-& ¢F 32.68 ©]

RN T g JREZREE *5dA BEyEdn

i

e WREFELe o 116%,



. XA (Linearity)
- A M HE A EAANEY BFEF) Wst 1 ~ 100 ng/mLe) v HYdA WEREELH
o vz dug AFAE FAI}AY. RE AR Wty A FBASTIE 09995 o]F<]
4

F5e 04 JENUTh (Figure

20,0000 Imperatorin

18.0000
16,0000
14,0000 |
12.0000 |

13.0000 |

8.0000 y =0.1781x + 0,0463

R% =1
6.0000
4.0000

2.0000

2 s % 3

0.0 20.0 40.0 50.0 80.0 100.0 120.0

Q.,0000

Phellopterin
9.0000 r

8.0000 ¢
7.Q000
5.0000
5.0000 |

4.0000 yw = 0.0842x + 0.0054

3.0000 R* = 0.9999

2.0000

1.0000

s L ' Y

0.0 20.0 40.0 50.0 80.0 100.0 120.0

0.0000
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3"-O-Angeloylhamaudol

9.0000 r
8.0000 [
7.0000
6.0000
5.0000

4.0000 | y = 0.0834x + 0.001

3.0000 R%=1

2.0000

1.0000

0.0000 : : : : : :
0.0 20.0 40.0 60.0 80.0 100.0 120.0

Figure 4. %39 AR 3T dg AHA
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o} AUA (Precision) @ A& (Accuracy)
(D 7 BAFPAPE B4 du A4, A2AE FA387] 38t a7kA w2 et &F 5
W ogE ARAstgon, 97 A, AEAE 1) A3 597 wE dFstArh
(2) ddl, 97 AU &4 AES UEBEEEAY vz dHH Y FEHUAE 74 HEFH WFRES
49 vangdle YFFo g v v HEE (%A 7o 1 g 112 ~ 607%
9} 1.64 ~ 6.83% Wl EAc}
(3) dul, 47 A AFA st FHFT T Bads 7IAY T2 dE Hle HES

=
(%)EA Falgoen), 2 & 8354 ~ 11097% $F 9621 ~ 10451% oAtk (Table 5. F=)

Table 5. W% HAZ ALY 24U dul, 4739 AP %=

Conc Precision (C.V., %) Accuracy (%)
Compound (mL/min) Intra-day Inter-day Intra-day Inter-day
(n=5) (n=5) (n=5) (n=5)
1 1.12 5.23 83.54 97.00
. . 2 2.30 1.65 91.02 99.13
imperatorin
10 1.60 1.64 101.46 100.44
100 515 2.90 101.24 96.21
1 6.07 6.00 97.041 101.92
. 2 2.75 1.68 99.39 104.51
pheliopterin
10 3.96 448 107.27 103.31
100 4.27 2.89 110.97 101.16
1 2.43 6.83 91.72 97.48
3’-0O-angeloyl 2 3.66 4.60 92.52 100.80
hamaudol 10 2.01 6.86 99.44 98.35
100 417 5.66 107.64 99.51
2}, &+AA4 (Robustness)
- BNEAS 12 HEAAE U BN M-S HEhr] g3t &4 AEE FdE9

2

£

e en f4 7€), olEA FA 727, AHLS WElA| A area precision (C.V.), relative
retention time (RRT), theoretical plate number (N) 22} 3L tailing factor (T)E ¥la 8l 3 7)8}
Atk Z¥ 2EE 30 + 5T 3 XUAEAA zbzh 39 wHEslG o, f4 7]2 7] 20 £olA 3H
E74A 1 mL/min — 1.75 + 0.25 mL/min® 3 EQENA Zz+ 3 wrE-sle] Hristgoh =3
20 #ollA 35 E7hA AEW 100% — Al 25 £ 5%, B& 75 £ 5%9] 37FA o]Fd £AdelA
Z}7 3 wrEE 3 Z¥ S Luna phenyl-hexyl (46 x 150 mm, 5 um)¥} BETASIL phenyl/hexyl
(46 x 150 mm, 5 ym)E B 434S Friatgoh (Figure 6. &F3&)
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Table 6. W%o) A]BRE BN 44

ol

7}

Az

w3 oo BU 483 Aew waHel e

phenyl hexyl column® °} ¥ AFAlE Ao gL,

Robustness
Area. CV
Compounds Analytical condition %) RRT? NP T¢
%
Column 25 0.47 0.8395 14373.00 1.20
- 30C 0.01 0.8432 14601 .52 1.11
emperature 35T 0.35 0.8330 13507.20 113
Flow rate 1 — 150 mL/min 153 0.8513 14933.69 1.24
Cradiont 1 — 175 mL/min 0.01 0.8539 15898.61 1.21
imperatorin radien 1 — 2.00 mL/min 2.19 0.8619 23335.22 1.20
Mobile Phase | A 100% — A 30% B 70% 5.86 0.8386 13221.37 1.24
Cradi A 100% — A 25% B 75% 0.01 0.8432 14601.52 111
radient  "ATy0005 > A 20% B 80% 460 0.8387 14949.99 1.26
Column® Luna phenyl-hexyl 453 0.9620 19374.83 1.09
BETASIL phenyl/hexyl 2.34 0.8143 2624.11 1.07
Column 25T 0.48 1.000 18091.35 1.23
T 30C 0.04 1.000 19016.36 1.21
emperature 35C 2.09 1.000 18061 21 1.20
Flow rate 1 — 150 mL/min 153 1.000 35305.27 1.13
Cradiont 1 — 1.75 mL/min 0.00 1.000 33814.49 1.12
phellopterin racien 1 — 2.00 mL/min 4.79 1.000 46389.57 1.13
Mobile Phase |A100% — A 30% B 70% 1.02 1.000 19383.87 1.13
Crai A 100% — A 25% B 75% 0.04 1.000 19016.36 121
radient  FA™90006 — A 209% B 80% 6.39 1.000 19994.16 1.20
Column Luna phenyl-hexyl 4.29 1.000 26036.10 1.08
BETASIL phenyl/hexyl 251 1.000 4040.82 0.97
Columm. 25C 0.62 1.2534 362495.06 2.08
- . 30C 0.04 1.2447 368672.74 2.02
emperature 35C 153 1.2890 373215.21 2.22
Flow rate 1 — 150 mL/min 1.83 1.1961 342419.02 1.81
3~ O-angeloyl . 1 — 1.75 mL/min 0.00 1.1966 357703.37 1.87
Gradient 1 5 2.00 mL/min 0.45 11864 | 38773229 | 164
hamaudol 7"~ - Phaso | A 100% — A 30% B 70%| 838 12708 | 32481237 | 1%
Crai A 100% — A 25% B 75% 0.04 1.2419 368672.74 2.02
radient  FATI0006 — A 209% B 80% 7.83 1.2378 372749.99 1.93
Column Luna phenyl-hexyl 432 1.1142 24890.92 1.26
BETASIL phenyl/hexyl 1.77 1.1301 22392.93 1.04
. relative retention time
! theoretical plate number
: peak tailing factor
: acetonitrile/water (40/60, v/v)
. acetonitrile/water (90/10, v/v)
w0 aglol Al HZE 4 A phenyl hexyl column A ZAFE phenomenexAt$} Thermo ScientificAle]A] 22 0] Lo zgr AA.
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Fach 2 A3 25 70% oY #5385 4353 J548 It (Table 7. 33)

Table 7. Recoveries of 3 major bioactive compounds from Saposhinikovia Radix

Conc. Recovery (%)
(ug/mL) Imperatorin Phellopterin 3'-0O-angeloylhamaudol
15 715 705 84.4
75 78.8 87.7 77.1
150 89.2 91.7 92.3
. ebg 4

120 -

100

$5o A A BEEEHE

o
s

imperatorin, phellopterin, 3'-O-angeloylhamaudol& &3} 4T
WAse Fol 1, 2, 5 10, 15, 20, 309°] A#3 A& w HPLC-UV B4%d HE3e] &4 &
=) 243l 2 RS9 AdFAS AFS A g 2z} Zskrh (Figure 5, Figure

6, Figure 7. )

stability of Imperatorin

o
vl

{

10 is 20

25 30

Figure 5. Stability of imperatorin

- 246 -




120
100 &
80
60
40
20
0
0 5 10 15 0 25 30
Figure 6. Stability of phellopterin
stability of 3'-O-angeloylhamaudol
150
100
50 -
Radix @ ’
0 5 10 15 20 25 30
Figure 7. Stability of 3'-O-angeloylhamaudol
4. F=9 N
7h FEWEY vm g A3
- 2gUREY, BRFY, IAY T 203 UCD FEY W U AUBYYRY
o] 7} Z9tt} (Figure 8. %)

stability of phellopterin
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.

EZ 9z wWH gk WEe
o}, (Table 8., Figure 12. &%)

WE LT,

%
5%& /M BF FEHLE FEIAUT 449
#3 o]& HPLC-UVEAMH AL&3Ao. 3t HPLC-UVAZvIEDY
)@ E J=3e] dHuE AFdd Yk

FE8

A 1AR 7Bz RE AFHe 4

A3} 20 ug/mL F=o WjF

o Al AR B2 E AFTEE 4 wE (K3, WERA #F (ClD, T3t
2% Yo whEoA wE A @AXAE F phellopterin® 3'-O-angeloylhamaudole &5 A
2SI,

Table 8. AW 34 WEF TY 4¥ H2IHPHEY FF
imperatorin| phellopterin |3’ -O-angeloythamaudol
Sample AFA]

(%) (%) (%6)
K1 AE AH 0.0118 - -
K2 A A=A 0.0193 - -
K3 1P 25E AFTNE AT 0.0236 0.0020 0.0341
K4 A5 949 0.0132 - -
K5 A A - - -
K6 e AH 0.0077 - -
K7 Ag 14 0.0100 - - ]
K8 T BT 0.0017 - -
K9 A o4 0.0082 - -
K10 IAF-23E Aedg LS 0.0044 - ~
K11 1AF-2 58 AFes, A0F 0.0053 - -
Cl F34t 0.0054 - -
Cc2 T4k - - -
C3 F5 Ak - - -
C4 F it 0.0053 - -
C5 F4k 0.0059 - -
C6 oAt 0.0069 - -
Cc7 34k 0.0039 - -
C8 Sk 0.0058 - -
C9 Fahk - - -
C10 Faak, dHE 0.0276 - 0.0010
Cl1 1A R25E AFSs deastk 0.0211 0.0022 0.0335
Ci2 14525 AT¢s T4 0.0197 0.0020 0.0330
C13 F34t - - -
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U} ZzeEadd Rols 1549 B39 WAL W4 sgen 442 Ad5 2 ABse F

g AL o8 I EA (Cluster Analysis)d FAE EA (Principal Component

Analysis, PCA)dl &394t} (Figure 13, Figure 14., Figure 15. &%)

. A 1MRE-EXe H¥3# (Saposhinikovia Radix)e & 7+d o2& Z4F W

=3
(C11), WE A ¥F (C12)e zznEay dogx Uz BFEd FAT Aol HIYS

ol TH BAY FAR B9 ZAydMz AT 4 Uk T4 ARF (Glehnia littorali

X
K10)3 =4k 2 (Peucedanum japonicum, K11)& 7H whe Agzx mZetEal 4o
WZFoT FEHE FA AT S W3 11F 9 b2 ZEvlEags BYoen 3

8 Tt wE 1152 vy 4%

Madian

960000 £00000 840000 450000 320000 160000

Euclidean

2HE {Saposhinikovia Radix)2 2hgler2 A (K)o E24F(CHD), LSO EE (C12)
NEO REXE EXMEE
MEN BT E ¢ BE 4 278 22 I e 2 (K109 A3 E (K1)

Figure 13. Cluster Analysis Graph of 24 Saposhnikovia Radix samples
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7. W32 DNA S48 A3} HPLC ¥4 439 Hlu

8.

7F.

. HPLC-UV ZA=ZvrlEIag o

HE FAANRS ITS 29 4979 BA A3 K3, Cl, Cl129] A8E W3(S. dvaricata) .=
glo] =Eon Kil, K5 A&+ AWE(Peucedaum japonicum), YH A ANuEes EF 3uF

(Glehnia littoralis) 2.8 22 o] HAtt C13L WF3 AuFo] EdHolde Aoz JAKA.

gz ol AR FeRAe 9 HPLC-UVazutEddoA R I+Ed yae dad s v

fo
o=
i)
gt
o,
o,
Hr
&
(

(¢}
g
i
R

it
N

)
2
=2
puf

©,
oh
£

o

]
o
-+

e A¥, 4k WF (K3), WEi
AR dEE (C11), FF4F 3E (Cl2)e wE9 AyddAdE F  imperatorin, phellopterin¥
3'-O-angeloylhamaudole] 25 A&HAAR U= WFEAFAE F+2 imperatorin®t HAE

At

HPLCE o] &3 &3&EAM AdorE DNA 4dA 235z 549 CI3 K5 Kll A8
371 glden, gut SuFel ustel EMAZ 4-10% oluidl 3=
7b A9 #FHA geds 540 ARt A oleid AFL C3, CoAME #FH AT

= go] 9lg Aoz Holn HPLC ARviEdHe HE 3

S| 2
3 HolHE o83 FRARMI FAE BAMT Cl13, Kb Kll A87 g2 Alg Eid3)9
%]

tﬂ-E]:H/ﬂoﬂ}\—] =2 ‘L o ¥4

g

2 3 B4 (Cluster Analysis)® FA4 % #41 (Principal Component
Analysis, PCA)d #-g3F A3 =% (Saposhinikovia Radix)& =4t @& (K3)3} F34F W3
(C11), W2t 3F (C12)ol A ¢ 243 FAR B9 dFoA & $3F4 FHo] HYe

W, azvteay dozk U 3EEW §98 Folg H

v, dE82og W FHe AA MVA FRE FEHL AT FEHEL WSS divaricata) 2
2 71do] BEgsiAnt A dWFeR FEEHe AUE(Glehnia littoralis)® T H o AR
g3 gho] kAL ol WEE & daAo] Avk 2 FUA HES ANE g er
Al ole] digh WEgs PRI AIEEHIT S 4 5 UAATE DNA 2427, 7|de] gld =
2V AT (Glehnia littoralis, K10)3 =2k 219F (Peucedanum japonicum, K11)& A& 3 ¥
AA AT 71dFH DNA &4 A7t dAGoy, AZvteaqy Foeg AEa sitFol

ol orxllom g & wkE oo AMME(Peucedanum japonicum) 3 31EE(Glehnia littoralis)
= T8 As F Ae d7F daEojor & Aot}

WE o] LC-MS/MS FA AW 7

- 2b6 -



7. LC-MS/MS E4z%31 AE

(1)

2

3

(4)

(5)

(6)

WEel 8 AMYUFAHAXNES A2 ESI (electrospray ionization)9t APCI (atmospheric
pressure chemical ionization) ion source % A&l FHE XHUEL vlws HF electrospray
ionization (ESI) ion source 2}olA ZAZo] &o]atyth,

(+) ion mode =+ (-) ion modeZ vl AF (+) ion modedA AN ©] £& ZEE HY

g WAANA HT FE2E AHEA 23 ion suppressiond] j

A3 YA 2717 3 im A4 AL Agearh

—

monitoring) mode® HA3}gon, o] w zZ+ BEWE collision celldlA collision ZEE %4
39 product ion® response’t TEER FASPew, 7 A#} HAQ precursor/product ion
pairg AAsIYt. WFEEFEIS X iy
Adgsileor S5 serrxd met H4E o product ione]l AEFH AT (Figure 16. ~
Figure 19. &%)

718} MS/MS9] declustering potential (DP), focusing potential (FP), entrance potential (EP),

l-N

[4

E5 precursor ion2. 2 [M+H]- ion&

o
r-{n:

8

collision cell entrance potential (CEP), collision energy (CE), collision cell exit potential
(CXP), curtain gas (CUR), collision gas (CAD), ion spray voltage (IS), temperature (TEM),
ion source gas 1 NEB), ion source gas 2 (Turbo gas) 53 z7Z& yglu|gZE F3F3sle, &4
BEEE Y9 A= Bele S AEE 208 4A5Ah (Table 9, Table 10. #=)

HEo Fa AYTAAE 3L WFeE MS/MSY MRM WAooz BAs Ax 108 o]y
Gz ZEA2M, 70% EtOH FE2EANME WFo t& JE 5 95 H3 s 2
A gkttt (Figure 20. F3)
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Table 9. ¥& A4 4Ee LC-MS/MS&EH =2

HPLC - Agilent 1200 Series
Instrument

MS/MS - ABI API 2000

Detection mode Positive mode

Column YMC-Pack Pro C18 RS (100 x 2.1 mm, 3 un particle size)

Mobile phase 1 mM Ammonium acetate/Acetonitrile = 30/70
b (pH 5.0 with acetic acid)

Oven Temperature Room tempterature

Injection volume 10 uL
Flow rate 0.2 mL/min
Run time 10 min
Mode positive, MRM
CUR 40 psi TEM 450°C
CAD 5 psi NEB 40 psi
IS 5500 volt Turbo gas 75 psi

Table 10. W% A2|&4 AE 2] MRM ion transition 44,

Compound Ion transition (m/z){ DP (v) | FP (v) { EP (v) |CEP (v)| CE (v) |CXP (v)
3~ O-angeloylhamaudol 359.03 — 259.3 56 350 3.5 26 29 6
Imperatorin 270.996 — 147.2 36 360 12 34 47 4
Phellopterin 300.737 — 2179 41 370 9 34 39 6
Glimepiride (L.S.) 491 — 352.2 40.8 385 8 3393 20.8 9.3
EE Precursor lon ) ; Productlun‘ I xva |

i il o | i

Figure 16. Precursor and product ion Spectra of imperatorin
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Precursor lon

Product lon

IEi? QI

Figure 17. Precursor and product ion Spectra of phellopterin

i 1&%5.&;

Precursorlon

Product lon

e

Figure 18. Precursor and product ion Spectra of 3'-0O-angeloylhamaudol

|

Precursor lon

Production

" i Miy

L ; o

Figure 19. Precursor and product ion Spectra of glimepiride (internal standard)

- 259 -




TIC of +MRM (§ pairs): from Sample 8 (e-G)ofval_ntra_1SET1.wiff (Turbo Spray) . tdax.7.2e4 eps.
(01 Total ion chromatogram

7264 W 888
Sged j 276

ooy T T T T T T T T T T T T ¢ T T T T T T
B.5 1D 15 20 15 30 35 4.0 45 5.8 5.8 6 65 70 75 3D 85 9.0 95
Time, min

XIC of +MBM (5 pairs) 3580 250.3 2mu fom Sampk 9 (¢-8)ofval intm_t SET Luiff (Tuibo Spray) ) Max.B.724 ¢ps.
{L}) 3-O-agneloylhamaudol
L]
§ed j /\
(bl T T T T T T T T T T T { T T T T T T
0.5 10 15 10 235 3.0 kK] 4.0 45 5.0 55 8.0 65 740 75 84 85 99 95
Time, min
XIC of +MRM (8 pairs) 27104472 amu from Sample 8 (-6} of val_intrm_1 § ET 1 .wiff (Tuba Spray) (EI') ImperatOI'in Max. 4 De4 ops.
‘WJ ZfL
onp T T T T T T T T T T T T T T v T T 7 1
0.5 i) 14 20 25 3.0 15 4.0 45 5.0 85 i3 33 70 15 80 84 20 95
Time, min
MIC of +MRM (5 pairs) 3007 2179 amu frum Sample 8 (c-6)ofval_intrm_t SET 1uwiff (Tuhoe Spray) (E}) Ph . Max.4.Be4 cps
ellopterin
3048
m] /L
00 T : T r v T T - T . T - . r T . T T r
v D& 1.0 1.8 28 25 1.0 35 4.0 43 ap 55 [E! 44 70 75 a0 45 1] 95
Time, min
XIC of +MBM (5 pairsy 4310852.2 amu fom Sampke § (6-) of val_intm_1 SET 1wiff Tumo Spray) Max.7 224 cps.

(0}) Internal Standard

73264 14

5ue4j j\
il T T T T T T T T

05 10 15 20 25 48 34 40 45 56 55  ab &5 7D 75 88 85 50 04
Time, min

Figure 20. W& Adgg@dA48e LC-MS/MS zZEutxEa#9d 71 Total ion chromatogram )

3'-O-angeloylhamaudol, ©) imperatorin, 2}) phellopterin, ¥}) Glimepiride (W] 3% FE-4)

9, W39 LC-MS/MS FAIEAY 7% (Validation)

- WZFe M A AR 2 YWREEEEAD MEE A2 imperatorin®] ¢F 2.77+%, phellopterin®]
3

04% 3'-0O-angeloylhamaudole] 2F 6.68%, WHETFEHo] ¢F 245801, &oF F&E 9]

=

=]
- T
OE 4RSEYH 4L wA 9 FEshl R

- WREFEAY W= wAud 9@ Ao AUBgAEd W= @duE su A

(imperatorin ¥} phellopterin : 2.5 - 500 ng/mL, 3’-O-angeloylhamaueol : 1 ~ 200 ng/mL)$

etk Be Aol ok dade] daAsrE 09979 oldew ¥ g Ad4E vehiigl

L84
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=) 2
=

N
o

o}, (Figure 21.

21 Imperatorin

I

0.9994
0.00263x+ 0.0012

3
=
]

L} phellopterin

0.9979
0.00407x+ 0.00205

«
it

o B w0 s 6% 130 1w He 1% me 2o e o 2% ®8 b e W6 8o o s

=1 Ch 3’—O—Ange|oylhamaudolm

0.99938
0.0162x+0.00214

<
il

P3 EIEE] S Y T Y . A=Y

Figure 21. Calibration curves of 3 major bioactive compounds from Saposhinikovia Radix
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ot A4 (Precision) % A&A (Accuracy)

- AU AYALe 9E z AYFAHAAAES imperatorin, phellopterinr®} 3‘-0O-angeloylhamaudol 2}
WREFEAY Fa dyne XFUANE 4 AR YWEETEZAY davdve Hages
U wle] MBS (%)EAM FIden 1 g 064 ~ 459%, 169 ~ 549% 283 207 ~
508 % o] Stk du 4L FAFM 3l AFH T HAHE V1A FEE
T oule) MEG (%)ZAM FEPeM, T g 9293 ~ 103.73%, 89.47 ~ 10500 T I 96.67 ~
106.27% ©] At} (Table 11. )

Table 11. Precision, accuracy, and limit of quantification (LOQ) of 3 major bioactive

compounds from Saposhinikovia Radix

Conc. Precision (C.V. %, n = 3)) Accuracy (%, n = 3) LOO
Compound
(ng/mL) Intra-day Inter—day Intra-day Inter-day (ng/mL)
2.5 3.66 7.84 92.93 97.20
5 459 3.34 94.67 96.73
Imperatorin 50 1.73 2.21 103.73 104.47 2.5
200 211 0.86 98.67 100.50
500 0.64 062 93.20 93.47
25 3.31 2.43 93.87 95.07
5 2.72 582 104.40 103.13
Phellopterin 50 3.07 2.04 105.00 107.33 2.5
200 5.49 2.55 97.33 102.00
500 1.69 0.13 89.47 91.27
i 499 0.56 97.57 103.33
3'-O-anglelo 2 2.32 0.59 97.17 97.33
20 4.56 413 100.50 97.83 1
ylhamaudol 80 0.07 491 106.27 95.46
200 5.08 3.72 96.67 93.00
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2. HPLC-ELSD &2 ¢] 7wk

7},

. Ascentis Express C18 (46 x 100 mm, 2.7 um) Zdo] a5 713 5383,

A5l F8 WY HEL oleananed saponin®! saikosaponin®. E o]d) w3t A4S 93ty
thin layer chromatography (TLC), high performance liquid chromatography (HPLC), micellar
electrokinetic capillary chromatography (MEKC), capillary electrophoresis (CE), liquid
chromatography-mass spectrometry (LC-MS) 5¢] #43o] FE5Ho gt} 53] o FAAM=E

UV ZZE7]15 |83 HPLC-UV ¥Wyjo] A& HAZA, 71719 diFAH 59 olf2 Bol] AHEH
Aot 8FA| gt saikosaponins® &8 7FE dlo] WAl (chromophores)o] 1914 UV AE7|2 &
g Ao 210 nm °]FHFE 203 ~ 210 nm)Y] GFo) M ALEF ol F=ul, ol= olFA &

o A (ex & AME, &9 A9 A, = A3 (YuFE AHSsiEEE EA4
B33t Aol 9IAY w$ Fol FF=rt "olheh BMHEAY FU (g Y AElg=
AqUERE & dRFdME & faz #dEE £ d)HgE FARS Fdstan

olelg EAME sldstr] sty HIdle F7I33EHE7]) (evaporative light scattering
detector, ELSD)7} o]l gle AR A4 AZE71E dasle 2ol AlgEHm Tt
ELSDE Zddx Egzoe] Yor g9 BERdo g & ]

PAE HolA Fof sty ABAA HEste WHoR, 24 W dAagd #d gle] »FTA

E
37 AE o83t EEFE vudta HHY ARG HA}Aon, AW AHE o=
71=7] S92 HH9 B4x1E A (Table 12. F%)
ofAr 27 Hypersil GOLD C18 (46 x 250 mm, 5 um), Ascentis® Express C18 (4.6 x 100
mm, 2.7 pm), Luna CI8 (4.6 x 250 mm, 5 um)

A= T}

o
e

A kot (Figure 24., ~ Figure 26. &%)

- 264 -



my

my

360.00

30000

250.00]

208,90~

150,00

180,00+

1

(2)

!

! i
3 «.ﬁs.ﬁ.} 111 G Ji}g\md

da
ij L,

........ T et

T

— —r
15.00 26.00

Minutes

2500

T
0.0

L LIS T S SaE et e

S— " ,
0 3560 4000 45.00

Figure 24. HPLC-ELSD chromatogram using Ascentis® Express C18 column
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Figure 25. HPLC-ELSD chromatogram using Hypersil GOLD C18 column
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Figure 26. HPLC-ELSD chromatogram using Luna C18 column
(1) saikosaponin C (2) saikosaponin I (3) saikosaponin H (4) saikosaponin Bs (5) saikosaponin By
(6) saikosaponin A (7) saikosaponin Bz (8) saikosaponin G (9) saikosaponin Bi (10) saikosaponin D
Table 12. Optimumn conditions of HPLC-ELSD for Bupleuri Radix
Pump PerkinElmer Series 200 pump
Sedere SEDEX 75 ELSD
Detector . .
Drift tube temp. - 50C  Gas pressure — 3.0 bar
Column Ascentis® Express C18 (100 x 4.6 mm, 2.7 um)

Guard Column

Security Guard C18 (4.0 x 3.0 mm)

Mobile phase

(A) Acetonitrile/Water:
(B) Acetonitrile/Water

= 90/10, with 0.1% acetic acid
= 10/90, with 0.196 acetic acid

A ZF Solvent A Solvent B

0 20 80

5 20 30

) . 35 50 50

Gradient profile 5 90 10

65 90 10

65.1 20 30

75 20 30
Injection volume 20 uL
Column Temp. 275C
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3. HPLC-ELSD 4 9Hd] tigk 7= (validation)

7y 84 (Selectivity)
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(1) saikosaponin C (2) saikosaponin 1 (3) saikosaponin H (4) saikosaponin Bz (5) saikosaponin By

(6) saikosaponin A (7) saikosaponin Bz (8) saikosaponin G (9) saikosaponin B (10) saikosaponin D

Figure 27. HPLC-ELSD chromatogram of 10 saikosaponins

Y. XA (Linearity)

- 7 &9 A]& saikosaponin(saikosaponin A, saikosaponin Bi, saikosaponin B, saikosaponin Bg,
saikosaponin By, saikosaponin D, saikosaponin H) ol ™3} 5-100 ug/mLe] = H$jdA A
FAe I8, 1 T AZ saikosaponin(saikosaponin I o] ™3t 10-200 ng/mLe %
HYo A HEHE FAF P 2 F9 AlF saikosaponin(saikosaponin C, saikosaponin G)ofl
&te] 15-300ug/mLe] = B AFHAS FAGh ZE Q&) dtd AFEAY F#A

F7} 0965 o] ¥z e FHAXAL et (Figure 28 %)
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Table 13. Intra-, inter day precision, accuracy, and limit of quantification(LOQ)

Precision (C.V., %) Accuracy (%)
Conc. LOQ
Compound ( ) (pom)
ppm Intra—day Inter—day Intra-day Inter—day pp
5 8.1976 3.0678 95.7524 105.1166
10 3.0744 7.7753 102.6252 108.6021
Saikosaponin A 20 3.8148 5.6528 102.6932 106.3442 5
50 3.1957 6.0127 102.5218 100.0634
100 3.6909 14.8369 96.3867 92.1221
5 4.0062 2.0677 95.3745 100.7897
10 2.4898 10.2815 101.7840 110.4087
Saikosaponin B; 20 2.1518 75514 98.7619 108.6132 5
50 4.8070 5.9721 94.5340 97.6451
100 1.9568 7.0756 91.6707 95.3082
5 5.3871 2.5396 95.3799 103.9651
10 2.8616 11.3831 95.1402 106.6811
Saikosaponin B; 20 0.9304 7.6949 98.1189 107.4892 5
50 4.8503 3.5605 97.7820 983.6320
100 1.3493 8.0840 92.3780 95.0567
5 8.0328 5.1255 102.6755 101.5972
10 4.2638 11.5839 95.5322 106.7503
Saikosaponin Bg 20 6.1858 11.9416 96.2898 109.0439 5
50 6.7230 6.2521 89.8690 96.6111
100 1.7650 11.1991 85.6607 94.5768
5 12.0323 11.6686 90.9670 105.5967
10 3.0314 9.1923 104.2293 1085301
Saikosaponin By 20 11.6778 14.5378 92.1038 104.7043 5
50 11.5120 4.0155 95.1995 97.9040
100 6.1009 6.6749 93.9606 100.4123
15 14.3351 4.6258 89.8308 101.8379
30 1.9064 6.2340 107.2781 108.4644
Saikosaponin C 60 5.8235 10.0829 106.0614 108.1812 15
150 2.8435 7.1328 110.0727 101.4281
300 4.3325 7.7605 103.0804 104.9779
5 159193 12.2439 98.9123 93.0279
10 0.6653 7.2617 114.8970 107.9990
Saikosaponin D 20 14.8640 8.6611 103.4689 105.0748 5
50 7.0373 45184 109.5020 102.2661
100 10.3877 5.6316 102.6961 98.8664
15 3.2316 4.6948 94.6087 102.5145
30 2.2728 8.9993 97.8408 105.2408
Saikosaponin G 60 4.1299 7.9852 99.3559 105.6190 15
150 2.5440 1.5322 98.0086 98.0047
300 2.6928 6.4500 93.0065 96.1057
5 4.9986 6.5847 95.4167 102.7397
10 1.0565 8.2187 96.0893 103.9254
Saikosaponin H 20 3.5933 5.0504 96.0307 104.9813 5
50 3.0501 3.7856 97.8933 97.2168
100 2.1492 45282 93.7499 98.1544
10 5.7350 35457 97.7082 98.8243
20 2.4640 8.6769 98,5753 104.5204
Saikosaponin 1 40 0.9489 5.7897 100.3985 107.0692 10
100 3.7857 3.1563 98.0194 97.8621
200 1.8890 6.4567 90.3446 96.1632
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2k ¢HH A (Stability)
- AZe] A& EY 10 2F9 saikosaponin (saikosaponin A, saikosaponin Bi, saikosaponin
B2, saikosaponin Bs, saikosaponin Bs, saikosaponin C, saikosaponin D, saikosaponin G,
saikosaponin H, saikosaponin I) ZZ}-& 50% acetonitrile® 3}23}e] 30 ug/mLe} =7} HEE
& EFedSs F o/l Ziz2dd FHA 4 mL 4 FH3o stues A2 FARL = 4T
2 fA"E J3 0 FAU ©1E 1, 2, 5, 10, 15, 20, 304 FeF AL, 4T A 2ug xFA
YA FE FHE @ AR AT ZEYH] HHHE P (Table 14, Figure 29. 3

Z)

r

Table 14. Result of stability test

Compound  |&%(T)reference| 12 | 29 | 52 | 100 | 209 | 302 | gz |EFA| SO

R.T. 100.00 | 96.60 99.70 93.38 77.64 73.95 90.28 88.59 10.47 11.81

Saikosaponin A
4T 100.00 88.75 87.66 38.80 78.63 84.20 80.92 84.83 432 5.09

R.T. 100.00 | 10046 | 10523 | 86.68 71.07 75.88 86.65 83.66 12.00 1353
4T 100.00 § 87.60 88.99 86.89 71.63 78.03 78.86 82.00 6.89 8.40
R.T. 100.00 | 101.79°| 106.10 | 95.87 80.34 80.34 91.21 92.61 10.77 1163
4T 100.00 | 97.03 96.02 93.10 74.39 79.72 34.68 87.49 9.33 10.66

Saikosaponin B;

Saikosaponin Bg

R.T. 100.00 | 11037 | 11577 | 10585 | 90.39 89.26 | 10822 | 103.31 10.95 10.60

Saikosaponin Bs
4T 100.00 | 84.72 92.06 92.07 82.48 35.67 8851 87.59 397 454

R.T. 100.00 | 10534 | 10867 | 12819 | 9968 | 10512 | 13211 | 11318 | 1351 11.94
4T 100.00 | 100.73 | 10368 | 12520 | 9157 | 10751 | 11745 | 10769 | 12.05 11.19
R.T. 100.00 | 93.46 116.15 | 113.04 | 9751 89.45 | 11111 | 10345 | 11.34 10.96

Saikosaponin By

Saikosaponin C
4C 100.00 89.05 92.71 103.25 90.62 93.66 99.69 94.83 5.50 5.80

R.T. 100.00 | 107.03 | 106.06 | 10235 | 84.87 80.73 88.88 94.99 11.53 12.14

Saikosaponin D
4C 100.00 93.14 99.09 98.96 83.51 86.60 97.15 93.07 6.65 714

RT. 100.00 | 91.70 | 104.31 | 8148 | '69.06 63.41 85.24 82.53 14.93 18.09
4T 10000 | 94.96 93.97 76.85 72.04 8575 76.61 83.36 9.69 1162
RT. 100.00 | 11041 | 11931 | 109.08 | '84.63 85.84 | 10272 | 10200 | 14.03 13.76
4T 100.00 | 90.86 95.71 94.42 80.74 86.72 94.84 90.55 5.85 6.46
R.T. 10000 | 9732 | 11237 | 11311 | 89.36 86.99 | 10213 | 10030 | 11.03 11.00

Saikosaponin G

Saitkosaponin H

Saikosaponin I
4C 100.00 93.14 96.14 117.12 86.48 93.54 96.68 97.18 10.42 10.72
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um), Ascentis Express C18 (4.6 x 100 mm, 2.7 um), Luna 5u C18 (46 x 250 mm, 5 um)& u}

7 ZZy 3 BEESl AAAE HUEekuh (Table 16. ~ Table 19, &%)

Table 16. Robustness data of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? N° T
0.9 mL/min 413 1.10 15001.46 0.78
Flow rate 1.0 mL/min 413 1.00 11172.41 0.82
1.1 mL/min 1217 0.99 11001.34 0.81
25T 12.16 1.02 9000.31 111
Column .
275C 413 1.00 1117241 0.82
Temperature
30T 15.61 1.04 16451.69 1
0.05% acetic acid 9.38 1.01 11798.15 0.93
Saikosaponin C
Mobile phase 0.1% acetic acid 4,13 1.00 11172.41 0.82
0.2% acetic acid 23.07 1.00 10406.18 0.97
a .
ypersil Gold C18 229 1.59 9683.07 1.06
46 x 250 mm, 5 um
A tis E C18
Column SCEMUS BAPTess 413 1.00 1117241 0.82
46 x 100 mm, 2.7 pm
L C18
Hna 6.56 167 50962.10 0.96
46 x 250 mm, 5 um
0.9 mL/min 3.60 1.10 9661.45 0.96
Flow rate 1.0 mlL/min 6.04 1.00 7557.60 0.97
1.1 mL/min 14.13 0.99 7246.28 0.92
25T 853 1.02 7491.56 0.81
Column j
27157C 6.04 1.00 7557.60 0.97
Temperature
30T 17.60 1.03 88396.32 1.03
0.05% acetic acid 12.87 1.01 7863.43 1.33
Saikosaponin I
Mobile phase 0.1% acetic acid 6.04 1.00 7557.60 0.97
0.2% acetic acid 29.45 1.00 7921.74 0.94
Hypersil Gold C18
yperst o 39 1.60 12962.00 130
46 x 250 mm, 5 um
A tis E ss C18
Column Scentis BEpress 6.04 1.00 7557.60 097
46 x 100 mm, 2.7 um
Luna CI18
511 1.64 32622.40 1.83

46 x 250 mm, 5 wm

(a ' relative retention time b : theoretical plate number c¢ : peak asymmetry)
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Table 17. Robustness data of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? NP Te
0.9 mL/min 3.83 1.08 17717.50 1.35
Flow rate 1.0 mL/min 11.18 1.00 14787.50 1.58
1.1 mL/min 18.73 0.99 17864.90 1.20
Column 25 C 9.81 1.02 25010.56 1.19
275C 11.18 1.00 14787.50 1.58
Temperature 30T 12.68 1.03 12905.77 115
0.05% acetic acid 11.96 1.00 15179.47 1.06
Saikosaponin H Mobile phase 0.1%6 acetic acid 11.18 1.00 14787.50 1.58
0.2% acetic acid 24.12 1.00 13551.70 1.39
Hypersil Gold C18
4.6 x 250 mm, 5 um
Colurnn Ascentls Express C18 1118 1.00 1478750 158
46 x 100 mm, 2.7 um
Luna C18 773 156 35163.71 1.09
46 x 250 mm, 5 pm ) ’ ) )
0.9 mL/min 1.60 1.08 12831.40 1.46
Flow rate 1.0 mlL/min 6.05 1.00 14071.40 1.33
1.1 mL/min 12.65 0.99 11494.22 1.17
Column 25"(3 7.21 1.01 13677.65 1.05
Temperature 27.50 C 6.05 1.00 14071.40 1.33
30C 15.84 1.03 12136.97 1.23
0.05% acetic acid 12.30 1.00 13515.36 1.39
Saikosaponin Bs Mobile phase 0.1% acetic_acid 6.05 1.00 14071.40 1.33
0.296 acetic acid 14.67 1.00 12040.18 1.21
Hypersil Gold C18
4.6 x 250 mm, 5 ym
Column Ascentis Express C18 6.05 1.00 14071.40 1.33
46 x 100 mm, 2.7 um
Luna C18 9.14 158 18960.31 1.06
46 x 250 mm, 5 um ' ' ' '
0.9 mL/min 2.01 1.08 17862.04 1.21
Flow rate 1.0 mL/min 4.34 1.00 12526.28 1.14
1.1 mlL/min 15.85 0.99 15818.60 118
Colurnn 25 C 10.07 1.01 14607.43 1.10
275C 434 1.00 12526.28 1.14
Temperature 30C 14.37 1.03 16107.62 153
0.05% acetic acid 11.43 1.00 16771.98 1.37
Saikosaponin Ba Mobile phase 0.1% acetic acid 4.34 1.00 12526.28 1.14
0.2% acetic acid 17.11 1.00 14467.53 1.43
Hypersil Gold C18
2.65 1.49 21248.44 0.92
4.6 x 250 mm, 5 um
Ascentis Express C18
Column 4,34 1.00 12526.28 1.14
46 x 100 mm, 2.7 pm
Luna C18
561 1.56 32921.70 1.48

4.6 x 250 mm, 5 pm

(a @ relative retention time b © theoretical plate number c¢ : peak asymmetry)
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Table 18. Robustness data

of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? NP T
0.9 mL/min 4.68 1.07 28832.98 1.13
Flow rate 1.0 mL/min 7.64 1.00 21631.52 153
1.1 mL/min 17.35 0.99 18601.68 1.27
25C 9.08 1.01 19932.30 117
Column N
2715TC 7.64 1.00 21631.52 1.53
Temperature
30C 22.24 1.03 24031.11 1.02
0.05% acetic acid 10.36 1.00 21618.40 1.54
Saikosaponin A Mobile phase 0.19% acetic acid 764 1.00 21631.52 153
0.2% acetic acid 27.12 1.00 19836.19 1.22
Hypersil Gold C18
547 1.43 20611.77 1.15
46 x 250 mm, 5 um
A tis Expr Cl18
Column scentis Lrpress 7.64 1.00 2163152 153
46 x 100 mm, 2.7 um
C
Luna C18 586 1.50 60393.86 112
46 x 250 mm, 5 um
0.9 mL/min 477 1.06 26185.20 0.96
Flow rate 1.0 mL/min 6.23 1.00 23275.11 1.50
1.1 mL/min 13.81 0.99 23670.37 1.13
25T 9.92 1.01 25042.84 0.70
Column -
215TC 6.23 1.00 23275.11 1.50
Temperature
30C 7.27 1.03 26175.33 1.24
0.05% acetic acid 11.03 1.00 24650.41 1.28
Saikosaponin By Mobile phase 0.1% acetic acid 6.23 1.00 23275.11 150
0.2% acetic acid 23.08 1.00 22567.04 1.11
H il Gold C18
yperstt 1o 263 143 2455189 101
46 x 250 mm, 5 pm
A tis E Cl18
Colurn scentis Bxpress 623 1.00 93275.11 150
46 x 100 mm, 2.7 pm
Luna C18
9.59 1.48 51780.44 1.16
46 x 250 mm, 5 um
0.9 mL/min 6.73 1.06 29146.30 1.58
Flow rate 1.0 mL/min 7.28 1.00 23350.02 1.50
1.1 mL/min 13.44 0.99 25000.28 1.49
25C 547 1.01 26769.45 1.33
Column
. 2715C 7.28 1.00 23350.02 1.50
Temperature
30C 9.94 1.02 27748.76 1.08
0.05% acetic acid 12.61 1.00 2294713 2.00
Saikosaponin G Mobile phase 0.1% acetic acid 7.28 1.00 23350.02 1.50
0.2% acetic acid 23.97 1.00 23498.78 174
Hypersil Gold C18
2.95 1.40 22599.25 1.00
4.6 x 250 mm, 5 nm
A tis E ss C18
Column SCents Bapress 7.28 1.00 23350.02 150
46 x 100 mm, 2.7 pum
Luna C18
. 11.44 1.44 32836.14 1.41
46 x 250 mm, 5 pm

(a : relative retention time
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Table 19. Robustness data of 10 saikosaponins

Compound Analytical condition Area C.V.(%) RRT? NP T
0.9 mL/min 2.14 1.06 21285.04 1.33
Flow rate 1.0 mL/min 813 1.00 29758.38 1.50
1.1 mL/min 12.41 0.99 24834.79 1.32
25C 10.48 1.01 24700.26 1.33
Column
275C 813 1.00 29758.38 1.50
Temperature
30C 10.43 1.02 26271.15 1.33
0.05% acetic acid 11.20 1.00 30769.92 1.51
Saikosaponin B; Mobile phase 0.1% acetic acid 8.13 1.00 29758.38 1.50
0.2% acetic acid 20.72 1.00 21741.09 1.19
Hypersil Gold C18
6.45 1.40 20205.09 1.01
46 x 250 mm, 5 um
A tis E C18
Column SCents Express 8.13 1.00 29758.38 1.50
46 x 100 mm, 2.7 pm
Luna C18 6.75 142 38203.45 1.17
46 x 250 mm, 5 tm ’ ’ ’ ’
0.9 mL/min 2.31 1.05 35942.00 162
Flow rate 1.0 mL/min 10.19 1.00 43080.45 1.50
1.1 mL/min 8.41 0.99 36490.82 1.04
25C 7.44 1.00 38083.39 157
Column -
275T 10.19 1.00 43080.45 1.50
Temperature
30C 18.11 1.02 37482.11 1.00
0.05% acetic acid 13.21 0.38 35922.34 1.33
Saikosaponin D Mobile phase 0.1%6 acetic acid 10.19 1.00 43080.45 1.50
0.2% acetic acid 26.37 1.00 4117271 1.45
Hypersil Gold C18
13.61 1.34 40365.38 0.80
4.6 x 250 mm, 5 um
Ascentis Express C18
Column 10.19 1.00 43080.45 1.50
4.6 x 100 mm, 2.7 tm
Luna C18
10.12 141 34324.19 0.79
4.6 x 250 mm, 5 um

(a : relative retention time b : theoretical plate number
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Figure 51. HPLC-ELSD chromatogram of C9
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A% ¢ HPLC-ELSD Z2vrtEIYS o &3 A 7]y sjeclay sy

7}. HPLC-ELSDE &% A %9 iAo x] 3zl HPLC-ELSD A2vtEaf ez JHAdE 7]d

B #ze d3s Wz sgen oF 3 B4 (Cluster

A g8ttt (Figure 55 ~

J8 o] H=ze) WES WERE St u@dstR W
2 39}t (Figure 58, Figure 59. #X)

4l (Principal Component Analysis, PCA)9l|
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=
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Figure 55. 3D-plotting of 20 Bupleuri Radix samples with 3 major saikosaponins

- 288 -



—]

36

o

24

1.8

T

1.2

Figure 56. Cluster analysis result of 20 Bupleuri Radix samples with 3 major saikosaponins
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7. AlZ2] DNA 34 Z3e} HPLC ¥4 ZAxte] ujn

7h Ale BAAEY ITS B9 d714<€ 84 29, 67 AR, K4, Cl, C2, C6, CNHe EHAZE(B.
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chinense)2 FAE R em 117 A E(K2, K3, K5 K6, K7, K8 K9, C3, C4, Ch, C9= A E(B.
falcatum), 71 ¢} C8 YA Z.(B. sibiricum), C10, C11& ZX 3(B. longiradiatum)® 1= 9t}

L. HPLCE °] 8§ FE4 Ao e= DNA F4aEAA BA52 F38 Kl, K4, Cl, C2, C6, C7
Ao FRE AE Wets 4AT 5 Ao, o2 Asd wdte EXAzE 30-36% ol 3
e} Hart #ddnE 54 2438 5 Ak AW ol# g AL CloA vl oF&A Ko
H (A9 AEHA &%) HE A8 vaste F38kA o}, BAlEY R ERJoz @y
at71dl ol o] At

t}. HPLCE o] &3 =i S1elEl K1, K4, C2, C6 AlgE F8 Alxdgl
saikosaponin A, C, D9} &Fo] ¢ =t} x|t JA] BAZE QW Cl, C7 AEAqME
02 A8 8 AR gakxiols}

1
ol L
oo
2
X
He
>
fol
H
i)

2t HPLC Z2vtEae] 48 ma dHolgE o83 FHEHFY FAE BE4dXM K, K4, C2, C6
ABZE B AlE e FEEA BREE AFE 1T+ Uddd AW Clx C7 AEE B
zel7k ATk 238 K3 A|87) 21
oy, HPLC ZZwfEI@ oA E 30-36% Alole] 370y w37t BEE X ghol 7

TARYS FHR BAN @ 1§02 BRAE AL B

vt. HPLC-ELSDE &3 Al59] iAo F8odz HPLC-ELSD ZErtEadl oz Ax¥ 7|19
2 HEESE Aa A5 ok F kA AR vz WA HEE 3l g B4
(Cluster Analysis)3} A% ¥4 (Principal Component Analysis, PCA)dl #-&3l-&d, A5 9
8. saikosaponin®] saikosaponin A, saikosaponin C, saikosaponin D& ©]-&3F sje & A oA 3

T FFA A TR B BAT 5 AT

v, 22802 $3% A3 ER/E AI(B falcatum), BAZ(B. chinense), F A E(B. sibiricum),
EAE(B. longiradiatum)® &<lo] At 281 $EuUgt A3E gRE A 3(B falcatum)©)
Rem FFi AT BAS(B. chinense)® AN3Z(B. falcatum)7} tlF-2oldch AREEA L E3

b AEel FEAl Az TEE AT FF oeld g A3t FU2 A8 Eejer 3

1‘
oS

—_—

o

8 LC-MS 249 sk
7F Alze] g AR Al w} ESI (electrospray ionization)®} APCI (atmospheric pressure

chemical ionization) ion source % 7&°| &%+ ESI (electrospray ionization)Z MestAqrch =

- 291 -



g (+) ion mode =¥ (-) ion modeE Hlwdte] o =7t £2 () ion modeE A3t

. LC-MS/MS 224 A} MRM/(multiple reaction monitoring) mode® HA138lm o] wj z AHEE=E

collision celllA] ZEE ZA3dt product ion®) responseyt specificity® #3}0, =29
FAE U F2F EAA collisiono] & Yo
WA @i, 2 EEG00 - 20000 ng/mL)dA £4& Fste oy, olEd e

He AFs & 5 Ao g A
SIAE U2 SIM(selected ion monitoring) mode® #3172 3FH T (Table 25. #X)

g WREFEAS T35 g HE EF [M-H] iong 473G ew, M2 o ione]l HEHIA
th. WEEFZEZAY AzstEnlE 11080103 saikosaponin C, H, 19 A3 Aule 925.8,
saikosaponin Bs, Bs9] A ZN3}A vl 8116, saikosaponin A, By, B, G, D szl
779.6°1 At}

precursor/product ion pairE AA3HTt. 2 Al

o

ol A= Mass spectrometer?] intensity’} F3=E= 3

Table 25. Optimum LC-MS conditions for 10 saikosaponins

Pump Agilent 1100 series G1312A
Detector Agilent 1100 series LC/MSD Trap
Column Hypersil GOLD C18 (150 x 2.1 mm, 3 um)
Guard Column Security Guard C18 (4.0 x 3.0 mm)
) (A) Acetonitrile/Water = 90/10, with 0.1% formic acid
Mobile phase o . i .
(B) Acetonitrile/Water = 10/90, with 0.1%6 formic acid
Al zH Solvent A | Solvent B
0 20 30
5 20 30
. . 35 50 50
Gradient profile 05 %0 10
65 90 10
65.1 20 30
75 20 30
Injection volume 10 uL
Column Temp. - 2715TC
Nebulizer : 35 psi
MS condition Dry Gas : 8 L/min

Dry Temp. : 350 T

9. LC-MS EAwdl 3 7= (validation)
7}, A (Selectivity)

- 10 &9 saponinAl AlEo] Az vE AREZRY AHS ¥4 gxn F3A EddHUh

(Figure 60. %)
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(3) AU, 47 HEAL AFA 2t HHFF Fro HFHE 7IAY T Yw vlo HESE
(9%)EA FIged, 1 e 80.02 ~ 119.98% <} 83.60 ~ 126.73% ©|At}. (Table 26. FX)

Table 26. Intra-, inter— day precision, accuracy, and limit of quantification(LOQ)

Conc. Precision (C.V., %) Accuracy (%) LOQ
Compound
(ng/mL) Intra~day | Inter-day | Intra-day | Inter—day (ng/mL)
50 1.9185 1.6971 83.0519 97.7426
Saikosaponin A 250 0.9584 0.9780 94.8338 107.2266 50
2000 4.4109 7.0519 86.1918 92.1286
50 3.9028 10.0700 115.3787 126.7314
Saikosaponin B 250 2.5870 2.6900 99.2429 116.5933 50
2000 2.9768 3.8375 85.5488 95.3061
50 4.4951 2.3020 80.0171 84.7325
Saikosaponin Bz 250 3.3901 1.3419 96.0696 105.2319 50
2000 1.7646 3.4093 86.7102 86.3549
50 1.4297 1.0163 80.3828 83.6948
Saikosaponin Bs 250 2.9939 2.4224 95.8153 100.6254 50
2000 1.5097 5.9397 87.0359 86.9896
50 3.7244 7.2421 116.1296 100.3558
Saikosaponin By 250 2.0727 3.9359 98.4622 106.3305 50
2000 0.7255 2.6585 34.8754 92.0265
50 1.2182 5.4327 110.2222 110.2594
Saikosaponin C 250 3.2340 4.4385 96.2079 101.7544 50
2000 3.4984 3.0657 855237 85.7115
50 7.4057 2.2025 81.5578 84.6674
Saikosaponin D 250 3.1270 2.3294 97.2227 106.8953 50
2000 5.2815 12.7448 92.1308 91.1764
50 59713 16.2722 118.7799 108.3616
Saikosaponin G 250 1.4995 2.1882 98.6422 103.3203 50
2000 2.7053 25119 86.1150 89.1693
50 1.7829 6.2177 90.1486 86.1422
Saikosaponin H 250 4.2588 2.7209 90.8807 107.4568 50
2000 1.2454 3.4064 87.1647 97.4933
50 5.6314 12.3232 119.9776 37.6225
Saikosaponin 1 250 1.0442 1.6496 100.8443 101.0827 50
2000 1.9025 3.8619 88.6447 90.7721
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