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Table 1  Linear calibration equations for determination of ginsenosides

Ginsenosides Calibration curve (1) COnCe(rlrerth/i (I)r)l e ( rf;g(;)/]? )
R, A94 = 12085. 3c- 0.9999 3.75 ~480 2.1
Re, P25 9.13965. 0.9997 7.50 ~480 4.02
Re - 52388. 3e- 0.9997 6.25 ~100 1.04
Rb BN 3023816, 0.9995 11.48 ~ 1470 4.91
e A = 6827. 9c10547. 0.9993 5.31 ~340 3.95
b, A = 12984. 9c-6768. 0.6998 3.13 ~200 1.09
b, gl =20887. 0c-6134. 0.9995 6.25 ~ 100 1.57
Rd 4'=7093.0c4635. 1 0.9992 2.81 ~180 1.99

3.5
1d 5 : 3d !
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2 3
Table 2 Intraday and interday precision for determing ginsenosides
Sample 1 Sample 2 Sample 3
Analyte Found Inlreé—]()lay Inlgg—]()lay Found Intéas—]glay Int[t{:rs—](jlay Found Imﬁ%—gay Inlﬁg—gay
(mg/e) (@ n=s5) (% n=5) (™8 (g a=5) (% n=5) ("8 (g a=5) (% n=5)
R, 1.02 4.3 5.9 1.08 5.2 6.1 0.94 4.4 5.3
Rg, 1.42 4.8 6.7 1.06 6.0 6.9 1.01 5.1 6.3
Re 0.03 5.7 6.2 0.02 4.7 5.5 0.02 4.6 5.9
Rb, 13.58 3.1 3.2 14.21 2.1 3.7 12.88 2.7 3.0
Re 0.52 5.1 5.8 0.41 3.1 5.7 0.39 5.1 5.1
Rb, 0.17 3.0 4.5 0.11 4.7 4.5 0.12 3.8 4.2
Rb, 0.12 4.3 5.6 0.10 4.0 5.1 0.10 4.1 4.9
Rd 0.70 6.0 6.1 0.80 5.1 6.2 0.68 5.1 5.6
3.6
3 R, Re Rb, Rb; Rd Rb,
3
Table 3 Recoveries of ginsenosides in spiked samples
Ginsenosides Original Added Found Recovery RSD
(mg/g) (mg/g) (mg/g) (%) (% n=3)
R, 1.02 0.72 1.63 85.0 4.0
Rg, 1.42 1.72 1.75 19.1 5.9
Re 0.03 0.19 0.06 16.2 5.3
Rb, 13.58 15.02 28.23 97.5 3.0
Re 0.52 0.33 0.82 92.3 5.0
Rb, 0.17 0.86 0.99 95.1 4.0
Rb; 0.12 0.30 0.39 90.0 4.4
Rd 0.70 0.68 1.35 96.1 5.6
References
1 SONG Ru YUAN Ji-Min LIU Xin( ) . Chinese Journal of Modern Applied Pharmacy(
) 2005 22(1): 6971
2 HUANG YongZhuo WANG Ning-Sheng( ) . Traditional Chinese Drug Research & Clinical Pharmacology
( ) 2003 14(3): 180182
3 FENG LidJian HUANG Lin ZHUO Hui-Qin HUANG He-Qing( ) . Chinese J. Anal.
Chem. ( ) 2009 37(12): 1727 ~1732
4 WANG WeiXia WANG Qian( ) . China Journal of Traditional Chinese Medicine and Pharmacy (
) 2005 20(4): 234 ~236
5 LI Mao-Quan XIA Lun-Zhu ZHANG Jun-Ru MENG Mei GAO Jia-Rong( ).
Anhui Medical and Pharmaceutical Journal( ) 2009 13(3): 261 ~262
6 JIA Gui-Yan ZHANG Jing HAN Li-Kun ZHENG Yi-Nan( ) . Natural Product Reserch
and Development( ) 2005 17(2): 160 ~ 162
7 Gafner S. Bergeron C. Mccollom M M. J. Agric. Food Chem. 2004 52: 1546 ~1550
LIU Jian WANG JiuSi LU JiangPing KONG Ai-Ping JIANG Yan-Ling( ).
Advances in Fine Petrochemicals( ) 2008 9(6): 50 ~53

9 Rubin AJ Lapp W L. Anal. Chem. 1969 41(8): 1133 ~1136
10 Walkowiak W Bhattacharyya D Grieves P B. Anal. Chem. 1976 48(7): 976 ~979
11 Kordialik-Bogacka E  Ambroziak W. J. Sci. Food Agr. 2004 84: 1960 ~ 1968



742 39

12 LIANG Qing WU Zhaodiang HU Bin ZHENG HuiJie SHI Pan-Hong( ).
Modern Chemical Industry( ) 2008 28(7): 43 ~46

13 WANG De-Jin( ) . Chinese Journal of Health Laboratory Technology( ) 2007 17(11): 1929 ~
1931

14 Prat M D Benito ] Compaii6 R Herndndez-Arteseros ] A Granados M. J. Chromatogr. A 2004 1041: 27 ~33
15 WANG YuTang LIU Xue-Bo YUE Tian-Li LIU Lin-Wei ZHANG Han-Q: (
). Chem. J. Chinese Universities ( ) 2009 30(9): 1713 ~1716

Separation and Enrichment of Ginsenosides from Extracts
of Root of Panax Notoginsen Burk. F. H. Chen. by
Foam Floatation-Solid Phase Extraction

ZHANG Rui LI Na ZHANG Han-Qi WANG Ying GAO Shi-Qian REN Rui-Bing SUN Ying'
( College of Chemistry Jilin University Changchun 130012)

Abstract Foam floatation-solid phase extraction was applied to the separation and enrichment of ginsenosides
from extracts of Panax notoginsen ( Burk.) F. H. Chen. The selectivity and sensitivity for determining the
ginsenosides were improved. The experimental conditions including the flow rate of nitrogen gas floatation
time and pH value of sample solution for foam floatation and elution conditions for SPE were examined and
optimized. Average recoveries for protopanaxdiol ( PPD) ginse-nosides Rc  Rb, Rb; Rd and Rb,were be—
tween 85.01% and 97.51% . The relative standard deviations ( RSDs) were lower than 5. 8% for the PPD
ginsenosides. The FF-SPE was applied to both the separation and concentration for the PPD ginsenosides. The
proposed method shows a potential in the separation and concentration of trace analytes in the solution sam—
ples.

Keywords Solid phase extraction; Foam floatation; High performance liquid chromatography; Panax notog—
insen( Burk.) F. H. Chen. ; Ginsenosides;
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