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Abstract: Panax quinquefolium and Panax ginseng were investigated using non-linear chemical fingerprint
technology, and a novel method to identify two ginsengs and different producing areas of P. quinquefolium
was put forward. The non-linear chemical fingerprints of P. quinquefolium (collected from Canada, Jilin
and Shaanxi) and P. ginseng (collected from lJilin) were obtained by reactions took place in the system of
“H,S04-MnS0O,-CH;COCH;-NaBrO;” and their system similarities were evaluated. In the meantime, the
quality difference in P. quinquefolium from different producing areas was evaluated using HPLC to determine
the contents of main 7 ginsenosides. As a result, the non-linear chemical fingerprints exhibited a good
reproducibility and characteristic when dosage of detection was 0.4 g and the reaction temperature was 37 C.
The fingerprint characteristics of P. quinquefolium were obviously different from P. ginseng. The two species

of ginsengs could be distinguished by the visual fingerprint characteristics, and P. quinquefolium from different
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producing areas were identified by the system similarities.

Furthermore, HPLC analysis showed that the quality

P. quinquefolium from different producing areas was varied, which indicated that rapid identification and quality

evaluation of P. quinquefolium become very important and necessary. Compared with HPLC technology,

non-linear chemical fingerprint is a more convenient, rapid and economic technology. This study provides a

novel strategy to distinguish and evaluate P. quinquefolium and P. ginseng, which will provide a reference for the

quality evaluation and control of Chinese medicine.
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Figure 1 Non-linear chemical fingerprint of P. quinquefolium
(produced in Canada, 1; Shaanxi, 2 and Jilin, 3) and P. ginseng
(produced in Jilin, 4)
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Table 1

Main characteristic parameter values of nonlinear chemical fingerprints of some samples. P. quinquefolium (produced in Jilin,
JL; Canada, CA and Shaanxi, SX); P. ginseng (produced in Jilin, RS).

tean: Canyon time; Ec.,: Canyon potential; #,.: Peak top time;

Epe: Peak top potential; fina: Inductive time; tua: Undulatory period; #una: Undulatory life; AEn.: Maximum undulatory amplitude;
tune: Undulatory end time; Eyne: Undulatory end potential; 7y,,: Wave number

Sample tean/S Eca/V toel/S Epo/V tind/S Tund/S tund/s AEma/V tune/S Eune/V Nwav
JL 599.43 0.4851 898.83 1.149 1 3050.2 158.33 10 460 0.200 89 14110 0.893 65
CA 598.15 0.638 2 873.00 1.1757 34237 163.72 10 106 0.201 49 14 130 0.876 62
SX 597.45 0.4378 889.60 1.144 0 3107.9 161.57 10414 0.200 76 14 122 0.891 64
RS 602.20 0.6127 1003.2 1.158 5 2750.0 177.70 15 145 0.199 51 18 495 0.810 85
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Figure 2 Reproducibility of non-linear chemical fingerprint of P. quinquefolium (produced in Jilin, A; Shaanxi, B and Canada, C) and

P. ginseng (produced in Jilin, D)
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Table 2 System similarities obtained by taking characteristic 2 e 2 ;
parameters of mutual mode of non-linear chemical fingerprints of 0.05 | 4 |
P. quinquefolium (produced in Jilin, JL; Canada, CA and Shaanxi, “_m-;,_l.l. 56
SX) and P. ginseng (produced in Jilin, RS) as reference criterion, B T ML T TRV e oo
respectively 010 B
Sample JL CA SX RS 025
JL 0.9953 0.950 3 0.979 7 0.647 0 = ::I:: ! 3
0.9958 09536 0.984 7 0.646 9 < o '
0.995 0 0.9554 09798 0.646 0 0.05 _l.-. | : bee T
CA 0.9556 0.9972 0.959 8 0.6473 'J'l:'m SO0 1000 1500 2000 2500 3000 3500 40.00 4.-<.u| SO S5O0 60,00
0.954 8 0.995 4 0.9599 0.647 8 ¢/ min
0.9528 0.997 5 0.960 5 0.646 7 Figure 3 HPLC chromatogram of reference substances (A) and
SX 0.980 6 0.959 4 0.996 3 0.645 8 P. quinquefolium (B). 1: Ginsenoside Rg; 2: Ginsenoside Re; 3:
0.980 0 0.962 1 0.994 9 0.647 0 Ginsenoside Rb;; 4: Ginsenoside Rc; 5: Ginsenoside Rbj; 6:
0.982 4 0.959 4 0.997 1 0.646 7 Ginsenoside Rb;; 7: Ginsenoside Rd
RS 0.646 8 0.647 9 0.646 5 0.9953
0.6459 0.647 4 0.645 3 0.994 2 Table 5 Component score coefficient matrix
0.647 2 0.646 8 0.6470 0.991 1 Compound Component
1 2 3
Table 3 Accuracy to identify producing area of P. quinque- Ginsenoside Rg, 0166 0.346 ~0.199
folium by system similarity pattern Ginsenoside Re 0.380 0.179 —0.126
Sammple Sample Corect Accuracy Average G?nsenos%de Rb; -0.020 70.403 70.051
number number 1% accuracy/% Ginsenoside Rc 0.438 0.002 0.186
JL 30 30 100 Ginsenoside Rb, -0.120 —0.058 0.967
CA 30 29 97.8 98.9 Ginsenoside Rb3 0.287 —-0.164 0.232
SX 30 30 100 Ginsenoside Rd —-0.108 0.404 0.022
Table 4 Calibration curves, linear range, LOD and LOQ for seven ginsenosides
Compound Regression equation Correlation coefficient (7) Linear range/pg-mL™" LOD/pg-mL™ LOQ/pg'mL™!
Rg 3 =2x10% + 17 050 0.999 4 10-320 0.426 1214
Re y= 3x10% + 113 167 0.999 2 30-960 0.950 3.015
Rb, y=3x 10% + 77 479 0.999 6 46—1 500 1.050 3.643
Rc y= 5%10% + 15 053 0.999 6 6—180 0.369 0.906
Rb, y=2x 10% +907.14 0.999 5 1-23 0.206 0.735
Rb; y=3x10%+2 182 0.999 8 2-60 0.218 0.820
Rd y=3x10% +25 539 0.999 4 13-400 0.814 1.471
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Figure 4 The content of ginsenosides in P. quinquefolius from different habitats, CA, Canada; SX, Shaanxi, in China; JL, Jilin, in China
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Figure 5 PCA scores plot of P quinquefolius from different
habitats, Canada (CA), Shaanxi (SX), and Jilin (JL)
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