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Figure 1. Structure of cimifugin.

Figure 2. HPLC chromatogram of cimifugin and
methylparaben (internal standard). HPLC codi-
tion: LiChrospher 100 RP-18e (4 mm i.d. × 250
mm, 5 µm) column eluted with CH3CN-H2O
(18:82) at a flow rate of 1.0 mL/min and detection

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

Solvent Yield (µg/g) Mean ± S.D.

H2O 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

CH3CN 15.80±0.70
50%CH3CN 73.91±2.78

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

Table 2. Effect of volumes of 70% methanol on
the yields of cimifugin in Saposhnikoviae Radix

70% methanol (mL) Yield (µg/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 6. Content of cimifugin in commercial Saposhnikoviae Radix

Sample Mean ± S.D. (µg/g) R.S.D. (%) Sample Mean ± S.D. (µg/g) R.S.D. (%)

1 33.38 ± 1.58 4.73 11 19.09 ± 0.12 0.65
2 32.43 ± 1.17 3.61 12 45.88 ± 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 1.21
9 68.59 ± 0.92 1.34 19 106.57 ± 3.32 3.12

10 266.81 ± 0.82 0.31 20 48.24 ± 2.32 4.81

S.D.: Standard deviation. R.S.D.: Relative standard deviation.
n=3.

Table 3. Effect of extraction time on the yield of
cimifugin

Time (min) Yield of cimifugin (µg/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 ± S.D. (µg/g) R.S.D.(%)

Intradaya 93.30±0.36 0.39
Interdayb 93.20±0.54 0.58

S.D.: Standard deviation. R.S.D.: Relative stan-
dard deviation. 
a n=3. b n=9.

Table 5. Recovery of cimifugin in Saposhnikoviae Radix

Cimifugin content in Amount added Amount found Recovery
Saposhnikoviae Radix (µg/g) (µg/g) (mean±S.D., µg/g) (mean±S.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.



µ
× µ ×

1. Wang, J. H. and Lou, Z. C. 1989. Review of
the studies on the Chinese drug fangfeng, the
root of Saposhnikovia divaricata. Zhongguo
Yaoxue Zazhi 14 : 579-581.

2. Wang, J. H. and Lou, Z. C. 1989. Herbalogic
studies on the Chinese drug fangfeng. Chung-
Kuo Chung Yao Tsa Chih 14 : 579-581.

3. Zhuang, P. and Huang, M. 1994. Chemical
constituents and clinical applications of
Saposhnikovia divaricata. Zhongcaoyao 25:
438-440

4. Wang, J. H. and Lou, Z. C. 1988. The scientif-
ic name of the plant fangfeng. Chung Yao
Tung Pao 13 : 5-7.

5. Wang, J. H. and Lou, Z. C. 1988. Plant origin
of the commercial drug fangfeng. Chung Yao
Tung Pao 13: 9-10.

6. Oyanagi, M., Hiraoka, N., Tomita, Y., Ogawa,
T., Mizukami, H. and Ohashi, H. 1990. High-
performance liquid chromatographic analysis
of furanocoumarins in Glehnia littoralis.
Shoyakugaku Zasshi 44: 219-224.

7. Baba, K., Yoneda, Y., Kozawa, M., Fujita, E.,
Wang, N.-H. and Yuan, C.-Q.  1989. Studies
on Chinese traditional medicine "Fang-Feng"
(II). Comparison of several Fang-Feng by
coumarins, chromones and polyacetylenes.
Shoyakugaku Zasshi 43: 216-221.

8. Baba, K., Qing, X. Y., Taniguchi, M.,
Kozawa, M. and Fujita, E. 1991. Studies on
Chinese medicine “Fang-Feng” (III) consti-
tuents of Shui-Fang-Feng. Shoyakugaku
Zasshi 45: 167-173.

9. Umetsu, K., Kasahara, M., Hiraoka, N. and
Tomita, Y. 1992. Furanocoumarin composition
in the fruit of Glehnia littoralis of different
geographical origin. Shoyakugaku Zasshi 46:
179-183.

10. Ding, A., Wang, Q., Li, S. and Jiao, K. 1987.
Chemical constituents of Quangangfeng
(Saposhnikovia divaricata). Zhongcaoyao 18:
247-249.

11. Wang, J. and Lou, Z. 1987. Chemical con-
stituents of volatile oil from Saposhnikovia
divaricata. Chinese Pharmaceutical Bulletin
22: 335-338.

12. Tang, X., Yang, D. and Zhu, K. 1992. Analysis
of essential oil from Libanotis laticalycina
Shan et Sheh. by GC-MS. Zhongguo
Zhongyao Zazhi 17: 40-42.

13. Jin, G., Li, J. and Piao, H. 1992. Chemical
constituents of Ledebouriella seseloides
Wolff. Zhongguo Zhongyao Zazhi 17: 38-40.

14. Sasaki, H., Taguchi, H., Endo, T. and Yosioka,
I. 1982. The constituents of Ledebouriella
seseloides Wolff. I. Structures of three new
chromones. Chemical & Pharmaceutical
Bulletin 30: 3555-3562.

15. Tsumura Juntendo Co., Ltd. 1983. Antihype-
rtensive pharmaceuticals containing chromone

Journal of Food and Drug Analysis. 1999. 7(3)



Journal of Food and Drug Analysis. 1999. 7(3)

Cimifugin Preparation and Quantitative Analysis of

Saposhnikoviae Radix by HPLC

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

Cimifugin, one of the principal analgesic and anti-hypertensive component of Fang-Feng,
was isolated from the root of Saposhnikovia divaricata. Reversed-phase high-performance liq-
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 ×× 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. Methylparaben was used as
the internal standard. The regression equation revealed linear relationship between the peak-
area ratio (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 determined and the amount was found to vary from 2.66 ××
10-2% to 0.19 ×× 10-2%. This HPLC method can rapidly and easily quantify the cimifugin pre-
sent in Fang-Feng and can be used for quality control of this commercial crude drug.

Key words: Saposhnikovia divaricata, cimifugin, antihypertensive, quality control, HPLC.

derivatives.  Japan Kokai Tokkyo Koho JP 58:
55420.

16. Tsumura Juntendo Co., Ltd. 1983. Antihype-
rtensive pharmaceuticals containing chromone
derivatives. Japan Kokai Tokkyo Koho JP 58:
55419.

17. Wang, F. R., Xu, Q. P. and Li, P. 1991.
Comparative studies on the febrifugal anal-
gesic and anticonvulsive activities of water
extracts from cultivated and wild Saposhni-
kovia divaricata. Chung Hsi I Chieh Ho Tsa
Chih 11: 730-732.

18. Wang, J. 1989. Comparative studies on the


	Cimifugin Preparation and Quantitative Analysis of Saposhnikoviae Radix by HPLC
	Recommended Citation

	tmp.1657736309.pdf.oFhZ8

