200 2005, Vol. 26, No. 11

12 7

, 1.2ml/min,

, HPLC

HPLC
HPLC
35T,

HPLC

: 330047)

, Alltima Cis ,
, 203n m,
94 _.1%~97.9%,

-0.05%

Determination of Ginsenosides in Panax quinquefol ium. L by HPLC and Study on Their Fingerprints Analysis

CHEN Jun-hui, XIE Ming-yong, WANG Hui-gin, PENG Ri-huang, WANG Yuan-xing

: 2004-11-11
(1978-),
3.1
[51,
. (
) .
32
. SPME

K]

PosenH, Zupanic-Kraj I L. Solid-phasemicroextraction [J]-
Trends anal Chem, 1999,18: 272-282.
Maria Pia Gianelli, Monica Flores, Fidel Toldra.
Optimistation of solid phase microextraction (SPME) for
the analysis of volatile compounds in dry-cured ham [J]. J
Sci Food Agric, 2002, 82: 1703-1709.

[01. . 2003, 21(3):273-

276.
) . [J1-

( ), 2000, (1): 103-106.
PhilipMarriott, RobertShellie, CharlesCormwel I . GasChro-
matographic technologies for analysisof essential oil [J]. J
Chromatogr A, 2001, 934:1-22.



¥ 2005, Vol. 26, No. 11 201

(Key Laboratory of Food Science of Ministry of Education, Nanchang University, Nanchang  330047,China)

Abstract: A modern HPLC analysis method was developed for the determination of seven major ginsenosides in 12 kinds of
Panax quinquefolium. L. Their chromatographic fingerprints were established by HPLC. Separations and determinations were
carriedoutby linear gradient elution under fol lowing conditions: Alltima Cs (250mm><4.6mm, 5um) column, acetonitrile-0.05%
phosphoric acid solution as mobile phase, detection length of UV at 203nm, flow-rate of 1.2ml/min, column temperature of 35
°C . The obtained results indicated that the developed method was simple, accurate and reliable for the determination of seven
ginsenosides inPanax quinquefol ium. Lwithagood linearitywith the recovery ranges of 94.1%~97_%%. Hierarchical clustering
analysis was performed and the similarity of the HPLC chromatograms was analyzed for the research of fingerprints and
classificationofPanax quinguefol ium.L samples. The results couldprovide useful information for quality control of Traditional
Chiinese Medicine. The method was developed for the HPLC analysis and identification of complex components of samples.
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Table 1 Samples used in this work
[9,10] [11,12]
° HPLC 1 1 2002-10-17 7 4 2003-04-10
HPLC 2 7 2002-10-17 8 5 2003-04-10
[13] . 3 2002-12-06 9 6  2003-04-10
4 2003-04-10 10 2002-12-06
5 2003-04-10 11 2 2002-10-17
° 7 6 3 2003-04-10 12 8  2002-10-17
, 12
12 . [14~16]

N N Alltima Cis (250mm X 4.6mm, 5um);
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Fig.1 The chromatogram of mixed standard ginsenosides
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Fig.2 The Chromatogram of Panax quinquefolium.L
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Rbl Y=0.1984E—6X—0.004, r=0.9992 ;
Rb2 Y=0.1941E—6X+0.0005, r=0.9996 ;
Rc Y=0.2174E—6X—0.0013, r=0.9993;
Rd Y=0.1872E—6X—0.0024, r=0.9992 ;
Rgl Y=0.1048E—6X+0.0012, r=0.9994 ;
Rg2 Y=0.1297E—6X—0.0002, r=0.9994 ;
Re Y=0.1689E—6X+0.0033, r=0.9993,
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Table 2 Results for recovery of ginsenosides (n=3)
RSD
(ng) (ng) (ng) (ng) )
Rb1l 18.58 16.572 34.456 95.8 1.54
Rb2 4.71 4.422 8.884 94.4 2.69
Rc 1.258 1.196 2.389 94.5 2.83
Rd 2.89 2.355 5.17 96.8 2.41
Rg1l 0.601 0.685 1.246 94.1 2.9
Rg2 1.57 0.833 2.364 95.3 1.73
Re 9.66 6.59 16.115 97.9 1.67
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Table 3 Contents of ginsenosides in different Panax
quinquefolium. L samples
No. Rb1(%) Rb2(%) Rc(%) Rd(%) Rgl(%) Rg2(%) Re(%) total(%)
1 1.90 0.52 0.14 0.19 0.06 0.25 1.06 4.1
2 2.48 0.64 0.16 0.36 0.07 041 1.12 5.68
3 3.12 0.67 0.42 0.62 0.07 0.47 1.30 6.68
4 2.74 0.61 0.32 0.63 0.06 0.38 1.19 5.9
5 1.97 045 0.18 0.45 0.06 0.32 0.9 4.33
6 3.25 0.80 0.25 0.46 0.10 0.50 1.27 6.67
7 3.08 0.65 0.19 0.39 0.08 0.53 1.10 6.02
8 3.27 0.68 0.21 0.57 0.08 048 1.15 6.45
9 3.03 0.68 0.41 0.42 0.08 0.46 1.45 6.52
10 0.62 0.22 0.11 0.05 0.15 0.08 0.20 1.28
11 071 0.35 0.10 0.02 0.09 0.08 0.19 1.54
12 0.53 0.42 0.12 0.03 0.14 0.09 0.09 1.42
2.23 056 0.2 0.3 0.09 0.3 0.92 4.72
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4
Table 4 Retention time from fingerprints of different Panax quenquifolium.L samples

Peak 1 2 3 4 5 6 7 8 9 10 11 12 RSD (%)
1 40,917 40,972 0.1
2 42,493 42,764 42,466 42,333 42,585 42,664 42,687 42,658 42,747 42,248 43,101 42,381 0.5
3 44,131 44,236 44,003 43,88 44,097 44,166 44,183 44,144 44,224 43,79 44,661 43,905 0.5
4 44,948
5 46,583
6 51,112 51,283 51,308 51,277 51,313 50,76 50,539 50,846 0.6
7 52,94 52,417 52,398 0.6
8 53,198 53,336 53,352 53,341 53,373 53,349 53,616 53,417 0.2
9 55,548
10 56,348 56,498 56,505 56,366 56,5 56,525 56,533 56,531 56,53 56,41 0.1
11 57,25 57,415 57,414 57,393 0.1
12 60,469 60,706 60,667 60,085 6.4
13 62,165 62,236 62,275 62,15 62,35 62,256 62,262 62,29 62,258 62,531 62,697 62,564 0.3
14 63,179 63,07 0.1
15 64,352 64,365 64,296 64,274 64,281 0.1
16 65,562 65,614 65,628 65,537 65,656 65,683 65,725 65,648 65,642 65,345 65,276 65,188 0.3
17 66,261 66,2 66,194 0.1
18 67,001 67,108 67,077 67,002 67,102 67,18 67,18 67,181 67,172 66,988 66,91 66,901 0.2
19 67,651
20 68,031 68,096 68,099 67,995 68,119 68,149 68,151 68,134 68,14 68,052 68 67,98 0.1
21 68,651 68,734 68,746 68,637 68,755 68,783 68,781 68,766 68,781 68,717 68,653 68,628 0.1
22 69,075 69,143 69,157 69,058 69,164 69,181 69,18 69,169 69,179 69,346 69,84 0.3
23 69,842 69,88 69,888 69,818 69,902 69,922 69,923 69,906 69,916 69,843 69,813 0.1
24 70,396 70,407 70,319 70,413 70,438 70,442 70,422 70,435 70,401 70,342 70,329 0.1
25 70,832 70,888 70,886 70,812 70,879 70,923 70,911 70,89 70,893 70,799 70,741 70,727 0.1
26 71,059 71,05 0.1
27 71,427 71,139 71,074 71,159 71,25 71,443 71,452 71,44 71,373 71,361 0.2
28 71,369 71,427 71,361 71,444 71,455 71,46 71,845 71,857 0.3
29 71,845 71,782 71,856 71,859 0.1
30 72,319 72,361 72,389 72,3 72,373 72,38 72,398 72,366 72,389 72,421 72,383 72,402 0.1
31 72,757 72,823 72,814 72,772 72,843 72,849 72,852 72,843 72,843 72,834 72,742 72,755 0.1
32 73,15
33 73,467 73,515 73,505 73,464 73,529 73,535 73,544 73,527 73,537 73,525 73,45 73,468 0.1
34 73,783 73,843 73,847 73,801 73,857 73,874 73,886 73,875 73,874 73,832 73,795 73,815 0.1
35 74,401 74,452 74,424 74,397 74,464 74,451 74,475 74,45 74,45 74,452 74,27 74,284 0.1
36 74,993 75,037 75,019 75,022 75,053 75,08 75,129 75,045 75,038 75,035 74,967 0.1
37 75,434 75,515 75,524 75,554 0.1
38 75,949

) ) , 12,3, 11 o
5. 9
) ) ) 6. 2.
) 2.7.4.5.8.9.1.10 7.4.5.8.1.10 , 12.3.11
5

Table 5 Results of similarity analysis

(CWVA) (c) 9 (CWA) 9 (CC) (CVVA) (c) 9 (CWA) 9 9)
1 0.9847 0.9793 0.9824 0.9800 7 0.9945 0.9933 0.9868 0.9835
2 0.9947 0.9947 0.9941 0.9924 8 0.9919 0.9910 0.9892 0.9864
3 0.6021 0.5458 0.6586 0.6112 9 0.9919 0.9905 1 1
4 0.9934 0.9919 0.9916 0.9895 10 0.8640 0.8129 0.8297 0.7683
5 0.9922 0.9896 0.9882 0.9847 11 0.5802 0.4729 0.5821 0.4399
6 0.9967 0.9969 0.9910 0.9909 12 0.6410 0.4775 0.5747 0.3777

CWA= cosiine value of vectorial angle,CC=coefficient of correlation.
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