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Figure 1. Structure of cimifugin.
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Figure 2. HPLC chromatogram of cimifugin and
methylparaben (internal standard). HPLC codi-
tion: LiChrospher 100 RP-18e (4 mm i.d. x 250
mm, 5 um) column eluted with CH3CN-H,0
(18:82) at aflow rate of 1.0 mL/min and detection
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Figure 3. HPLC chromatogram of cimifugin in
Saposhnikoviae Radix. Methylparaben was used
as internal standard. Refer to Figure 2 for condi-
tions.
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B EVEE AL 10 227 BL 10028 T+ HBE i 4
BEFTALEL 2 K > HEEACHORAS I8 ~ SR 1% DL
KEEIF IR R LDUECHE ~ ZME ZHR ~ BT Bt
17530 > Hrh 2k W55 3R Y IBAE A T A
KK LAIE C - LR S BB 2 LG - B2 <A
FERBEFHIEE > 1A LI ZBE-HEE(10: D)2 58
P cimifugin Z M5 & - L ODS-AQ
(YMC) ZHFEJE TR (15 x 450 mm)LL
CH;CN-H,0 (15:85) ks EhAH » 745 2 ikl
FEE (LA e 880 0 HH Ji A A 30 96 I8 o AH S S Ry
99.8% ) FEHE [y cimifugin (200 mg) °

1E TR IR % LL CHCl;-MeOH-H .0
(7:10:8)Z L WREL Mg g 1:1 (v/v)HELTSH
BC o N g R 1% DARY [BAE A Jg A Ak i
Ji AT s BEREAL - PTG cimifugin (127
mg) ° -8 cimifugin L2 EE S ST 15
It SHIRES 0 R HTH-NMR, 'PC-NMR,
UV, IR, Mass % B&as 53 i e & L 45 i 0 -
HOGRER BT -

Cimifugingi® 102-102.5°C - EI-
MS:306 [M+*] - UV A max(EtOH) nm (log
€): 229 (3.94), 244 (3.85), 250 (3.75), 293
(4.15) IR vV max (KBr) cm™: 3300, 1660,
1620, 1580, 1095, 855 « 'H-NMR (500
MHz, CDCl3)d: 6.42 (1H, s, H-8), 6.20
(1H, s, H-3), 4.69 (1H, t, J=8.8 Hz, H-2),
4.45 (2H, s, -CH,OH), 3.90 (3H, s, -OCHy),
3.23 (2H, d, J=8.8 Hz, H-3'), 1.35 (3H, s, -
CHs), 1.22 (3H, s, -CH3) = "C-NMR (126
MHz, CDCI13)0:177.6(C-4), 165.4(C-2),
164.5(C-5), 159.4(C-7), 155.8(C-8a),
117.1(C-6), 112.1(C-4a), 109.4(C-3),
93.8(C-8), 91.4(C-2), 71.6(C-4), 61.1(-
OCH3), 61.0(-CH,OH), 27.8(C-3"), 26.1(-
CH3), 24.3(-CH3) °

(S st L B

H R HY cimifugin B p-hydroxybenzoic
acid methyl ester (methylparaben) > DL &
MeOH %1% » B8Ry cimifugin fifAE 1R
(0.1 mg/mL) Kk A &6 &£ 4 5 ¥ % (1.0
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mg/mL) ° # cimifugin {3777 W DL B R
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HED > LIEIS ml i APERARHE 5L 1 mL
HiMMeOH%E 10 mL » 2L 0.45 pm Z FP
Vericel JIEIE - WA ERK - DLmSi
AT B T R o AT

(#)[F] H A B 5 H [l Ay 2 38 52
1. [ P A o2 288 5

K L 45 AR VT L O 0 A
7 P 3407 - 3HSEELP A1 ~ B 3%
R BRI ) - LARFAG BT ep 2 R M
R 2 FEBAE -

2. S oA o2 38 52

7R IR T3 b i TR BT v 0 AE
A 3 H A E 3 XM deILE A i > 3P
HoPEE - R s S B AR (% ) - DA A
Foomhr e 1 R T B A S -

(R ] e (rec overy ik B

R R BV 20 M7 cimifu gin & & B R
i 0.5 g Jeg BIIA 250 UL, 100 UL, 50 UL
Z cimifuginfif fFE K (100 ng/mL)#& - FEin
AMeOH % 10 mL -~ # e il U 8 1 7 il
B HEGE L7000 rpm L 0 EIBWH S mL
TP RS HE 5 AW 1 mL I MeOH £ 10
mL » LL0.45 Um Z FP Vericel JEESE1E - I8
WHEFRR R - LSO tHE riE 1T e & o0
#r o

— BSEAIEZERD cimifuginZ DEEFEL

B3 Ja\BR T Z B Z WE JE TT 53 B cimifug-
in » HIE TR 003 H 2 &1 cimifugin »
AR FR A TE T P A< ) i 6 6 L 2 R R i 1 ol
53 0 ST e VRIS - SRR RO DAYE T R e Ff 1%
P DURH et o - P AR 2 HPL.C 47 B
FEAEAD © HH A RS M AL 5 iR G - 8
Ry A 2T 2 JER e 5 - DAE R Ry
fi 80 HPL C #1750 Bl HE FE IR HL 55 (A SR8
T - E AR BER - BIE T B
43l CHCl-MeOH-H,0 (7:10:8)Z ¥ #&
BLNJg W 121 (v/v)#EITHAH Bl i o B &
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cimifugin & & (@6 ) FE
ST HIE > TR YRR AR R A B DAY B g i
1T ML > AT ODS &8 75 PR i
BIIRIJ#15 cimifugin (127 mg) © HGHAH Sd 15
AT A A T B4 cimifugin kA
P B3 19 P A g AT Pl s Bl iy 18 Sl G BR
o FH B i B GRAY HPL.C - ey 489
Z ~» Cimifugin Z1EEIR

B ERR R ISR LR A5 o B~ [RRITT RR
ZIEVER 4 cimifugin 7F Ry BL2E A 2 48 LK
43 G AT BAEEER h cimifugi n i & 0R AH
JE AT E w o b AR HAr AT R 4R DL CH3CN-
H,O(18:82) Ry BB HAH » Fiik 1.0 mL/min » LA
LiChrospher 100 RP-18e (4 x 250 mm)ky 5>
Mg R » DA E 220 nm gl » 7£40°C i
f1o3H7 -

15 AR [FIY E & cimifugin LA HPLC 2347

Table 1. Effect of solvents on the yields of cim-
ifugin in Saposhnikoviae Radix

Solvent Yield (ug/g) Mean £ S.D.
H,0O 75.72+2.08
MeOH 60.48+2.21
90% MeOH 71.87+1.71
80% MeOH 73.20+2.90
70% MeOH 75.98+0.20
60% MeOH 74.80+2.04
EtOH 9.01+0.16
50%EtOH 71.19+2.26
CH5CN 15.80+0.70
50%CH;CN 73.91+£2.78

S.D.: Standard deviation. n=3.

Table 2. Effect of volumes of 70% methanol on
theyields of cimifugin in Saposhnikoviae Radix
70% methanol (mL)  Yield (ug/g) Mean = S.D.

5 69.19+1.58
10 69.97+1.53
15 69.99+0.68
20 69.74+0.62
25 69.26+0.85
50 68.64+0.91

S.D.: Standard deviation. n=3.
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Table 3. Effect of extraction time on the yield of
cimifugin

Time (min) Yidd of cimifugin (ug/g)

Mean = S.D.
10 15.39+0.78
20 14.77+0.48
30 27.06+0.86
40 65.00+1.32
50 65.54+2.01
60 64.10+2.12

S.D.: Standard deviation. n=3.

Table 4. Intraday and interday assay variations of
cimifugin in Saposhnikoviae Radix

Mean £ SD. (ug/g) R.S.D.(%)
Intraday? 93.30+0.36 0.39
I nterday® 93.20+0.54 0.58
S.D.: Standard deviation. R.S.D.: Relative stan-
dard deviation.
an=3. P n=9.

Table 5. Recovery of cimifugin in Saposhnikoviae Radix
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JE R F5E [B1 B 3K 75 cimifugin 2 i St 28
Y=0.1871X+0.0453 (r=0.9990) > HUrEH
RAFZ SRR £R » Hp Y A FATHE 5, cimifug-
in Bl A A HE i (methylparaben ) Z #1643
HEZHE XARAFcimifugin &
(Mg/mL) o 36 DUAEHE 5 375 3 T A8 4 B oK HY
HPL C %3 H1 ] %€ & cimifugin & A% 3 (limit
of quantitation, LOQ)%5 0.1 pg/mL -

= B5E cimifuginSR EMENSE ZEREY

ARG 53 PR A [Fh A B ~ 580 I
M8 5 JE  cimifugin filiH R Z % 2 (Table
1 ~ Table 2 Bl Table 3) o # S &R B JE
cimifugin WY fE IR £ By LAZERS 20 £5 &
(VIw) Z TO% HH E/K s WA 75 I e 4047 §if
A {SE = BER o

e [6) H A B 5 H 5 55 friik B ARE0Y
INR 5% » HURE B BB RIF (Table 4) »
I EICR (recover y )it Bkl SR (Table 5) »
cimifugin [E1 % 53 51Tk 100.9% k. 98.7% > #i
7 W5 BT T e A

Cimifugin content in Amount added Amount found Recovery
Saposhnikoviae Radix (Lg/Q) (Mg/) (meantS.D., ug/g) (meantS.D., %)
51.6 20.0 20.18+0.44 100.90+2.20
51.6 40.0 39.48+0.68 98.70+1.70
51.6 100.0 98.84+0.96 98.84+0.96

S.D.: Standard deviation. n=3.

Table 6. Content of cimifugin in commercial Saposhnikoviae Radix

Sample Mean £ S.D. (Ug/Q) R.S.D. (%) Sample Mean+ SD. (ug/g) R.S.D. (%)
1 33.38+ 1.58 473 11 19.09+0.12 0.65
2 3243+ 1.17 3.61 12 4588 + 0.17 0.37
3 21.87+0.52 2.37 13 27.28+1.09 4,00
4 30.25+0.23 0.75 14 30.59 + 0.03 0.11
5 36.29 + 0.17 0.48 15 80.92 + 2.97 3.67
6 41.36 + 0.68 1.65 16 40.19+0.24 0.59
7 39.23+0.39 1.00 17 73.94 +1.48 2.00
8 93.30+0.36 0.39 18 92.10+1.12 121
9 68.59 + 0.92 1.34 19 106.57 + 3.32 3.12
10 266.81 + 0.82 0.31 20 4824+ 2.32 481

S.D.: Standard deviation. R.S.D.: Relative standard deviation.

n=3.
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e 75 TRV e ot SR A 2 N % > 4K Ll
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Cimifugin Preparation and Quantitative Analysis of
Saposhnikoviae Radix by HPLC

LING-LING YANG*, YA-NING LO AND LIH-GEENG CHEN

Graduate Institute of Pharmacognosy Science, Taipei Medical College,
250 Wu-Hsing Street, Taipei 110, Taiwan, R.O.C.

ABSTRACT

Cimifugin, one of the principal analgesic and anti-hypertensive component of Fang-Feng,
was isolated from the root of Saposhnikovia divaricata. Rever sed-phase high-performance lig-
uid chromatography was employed to determine the contents of cimifugin in Fang-Feng. The
separation was performed on a LiChrospher 100 RP-18e column (4 x 250 mm) by isocratic
elution with acetonitrile-water (18:82) as the mobile phase at a flow-rate of 1.0 mL/min, the
temperature being kept at 40°C and the detection set at 220 nm. M ethylparaben was used as
the internal standard. The regression equation revealed linear relationship between the peak-
arearatio (marker substance/internal standard) and concentration. We found that Fang-Feng
extracted with twenty-fold of 70% aqueous methanol under sonication for 40 minutes gives
the best yield of cimifugin. The contents of cimifugin in commercially available
Saposhnikoviae Radices have been deter mined and the amount was found to vary from 2.66 x
102% to 0.19 x 102%. This HPL C method can rapidly and easily quantify the cimifugin pre-
sent in Fang-Feng and can be used for quality control of thiscommercial crude drug.

Key words. Saposhnikovia divaricata, cimifugin, antihypertensive, quality control, HPL C.
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