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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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(YMC) ZHFEJE TR (15 x 450 mm)LL
CH;CN-H,O (15:85) /& 8hfH » I3 2 Eil
FEE (LA v AH i AT A 0 98¢ e o< FH SR S Ry
99.8% ) FEHE [y cimifugin (200 mg) °

1E TR /3R i % 2L CHCl-MeOH-H ,0
(7:10:8)Z L WREL Mg g 1:1 (v/v)HELTSH
Bl HN R T 1 LUK IS F g AT ik b sk
Ji AT s BfERlAL - ATHE S cimifugin (127
mg) ° -8 cimifugin L2 EE S ST 15
HE SHIRAS & 0 HTH-NMR, '3C-NMR,
UV, IR, Mass % g8 53 B il & 245 4% 0 -
HOERE BB -

Cimifuginfl®;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)8: 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, -
CH3), 1.22 (3H, s, -CH3) © C-NMR (126
MHz, CDCl15)3:177.6(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),
03.8(C-8), 91.4(C-2), 71.6(C-4"), 61.1(-
OCHj3), 61.0(-CH,OH), 27.8(C-3"), 26.1(-
CHs), 24.3(-CH;) «
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H R HY cimifugin B p-hydroxybenzoic
acid methyl ester (methylparaben) > DL &
MeOH %1% » B8Ry cimifugin fifAE 1R
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mg/mL) ° # cimifugin 7AW DL 5 Fs
i B 1 — 5% 51 B A [FR B AR HEYS R (20
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cimifugin & N & (&5 )2 Fg)
Sy BlE T I VR AR IBR 0 1 LARY B g T
1T BERIAL > AR ODS & HE U7 A i
BIIRIJ#15 cimifugin (127 mg) © HGHAH Sd 15
AT A A T B4 cimifugin kA
PR o3 Y IE AR g A P sy 1 8 3l R
il FH B i BB i HPL C - cas s 4895 -
Z ~» Cimifugin Z1EEIR

B EE/7 L R ISR R AT oL B~ I JRR
I PER 43 cimifugin FE Ry PLEE 2 45 R
g3 0 AT B EEE A th cimifugi n Y S80I A
Jig A o S A A H AT R 4 L CH3CN-
H,O(18:82) Ry BB HAH » Fiik 1.0 mL/min » LA
LiChrospher 100 RP-18e (4 x 250 mm)ky 5>
g e - DI 220 nm il » #£ 40°C Rt
f1o3H7 -
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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) Yield of cimifugin (ug/g)

Mean + SD.
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

JFE FH 431k (01 B 5K 75 cimifugin Z b &g 28 2
Y=0.1871X+0.0453 (r=0.9990) > HrEH
FRIFZ AR R £R o Hr Y ARAEEHE i cimifug-
in Bl A A HE i (methylparaben ) Z #1643
g > XfREcimifugin 2R E
(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) 0.1 pg/mL -

= B5E cimifuginSR EMENSE ZEREY

AT 3 I RES AN FHFA L ~ (580 15
M8 5 JE  cimifugin filiH R Z % 2 (Table
1 ~ Table 2 Bl Table 3) o # S &R B JE
cimifugin A Al AU 1 Ty DUSERE 20 % &
(VIwW) Z T0% T REZK T OGS 75 I8 i 4077 3
A1 AR

AHIFSE R [ 1P B 5 ] P 2 A S 4R 30
/INR 5% - SRR E B Z R ELE A (Table 4)
HEIIECR (recover y )i B R (Table 5) >
cimifugin [FIER 53 7TRy 100.9% 5 98.7% » #i
T G AT TR R T 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 4.73 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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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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