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Abstract: This paper is aimed to establish the method of fingerprint analysis of chemical constituents
by reversed-phase ultra-performance liquid chromatography (UPLC) for the quality control of the roots and
rhizomes of Panax ginseng (Ginseng Radix et Rhizoma). The method was performed on a ACQUITY UPLC
BEH C5 (50 mm x 2.1 mm ID, 1.7 um) with a mixed mobile phase of water and acetonitrile in a gradient mode.
The flow rate was 0.3 mL'min ' and the wavelength of measurement was 203 nm. Eleven batches of the
Ginseng Radix et Rhizoma were determined. The UPLC chromatographic fingerprints of chemical constituents
were established from the eleven batches of the Ginseng Radix et Rhizoma and showed fifteen characteristic
common peaks, among which fifteen peaks were recognized and nine compounds (ginsenosides Rg;, Re, Rf,
Rg,, Rby, Rc, Rb,, Rb; and Rd) were determined by comparison with chromatographic behaviors and UV spectra
of the authentic compounds. The eleven batches of samples were classified as two clusters by hierarchical
clustering analysis (HCA) and principle component analysis (PCA), and six samples were confirmed to establish
the mutual model. The quality was assessed by similarity evaluation system for chromatographic fingerprint
of TCM (2004B Version). The convenient and high specific method can be used to identify and evaluate the
quality of the Ginseng Radix et Rhizoma.
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Figure 2 The results of dendrograms analysis. Dendrograms
resulting from average linkage within groups hierarchical
cluster analysis. The hierarchical clustering was done by SPSS
software. A method named as Ward’s method was applied, and
squared Euclidean distance was chosen as measurement
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Figure 1 UPLC chromatogram of standardized chromatographic fingerprint of Panax ginseng sample (A) and mixed standards (B). 1:
Ginsenoside Rg;; 2: Ginsenoside Re; 5: Ginsenoside Rf; 7: Ginsenoside Rgy; 9: Ginsenoside Rb;; 10: Ginsenoside Rc; 12: Ginsenoside

Rby; 13: Ginsenoside Rbs;; 14: Ginsenoside Rd
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Figure 3 Scores plot of PCA of Panax ginseng samples from
various sources on the first two principal components (PC1 and
PC2). This plot of PCA on the first two PCs with the original
peak areas of the 15 common compounds as input data was
obtained using software of SPSS (Version 16.0). The labels of
the sample refer to Table 1
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Table 1 The similarity evaluation results of Panax ginseng
from different habitats. n=2

Sample No. Source Similarity
S1 Qingyuan, Liaoning Prov. 0.925
S2 Kuandian, Liaoning Prov. 0.820
S3 Huanren, Liaoning Prov. 0.913
S4 Xinbin, Liaoning Prov. 0.943
S5 Tonghua, Jilin Prov. 0.906
S6 Ji’an, Jilin Prov. 0.793
S7 Jingyu, Jilin Prov. 0.918
S8 Dunhua, Jilin Prov. 0.965
S9 Huichun, Jilin Prov. 0.843
S10 Wangqing, Jilin Prov. 0.944
S11 Ning’an, Heilongjiang Prov. 0.895
Wig
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Figure 4 The chromatographic peaks matching result of Panax ginseng from different habitats.

samples listed in Table 1. R was the reference
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