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Abstract: Objective The isotopic ratios of light elements (C/N/H/O) in Panax japonicus from six producing areas were determined
with isotope ratio mass spectrometry. Methods Three methods, including linear discrimination (LD), gaussian kernel support
vector machine (SVM), and the back-propagation learning algorithm of pattern recognition based on neural network toolbox (BPN)
were employed to establish a model for P. japonicus geographical origin discrimination. Results The results showed that stable
isotope carbon (& °C) had obvious regional characteristics, which will be used to effectively distinguish the origin of P. japonicus.
The methods of LD and BPN could classify the geographical origin of P. japonicus from six producing areas, both of which showed
that the accuracy rates were 100% using training dataset. Conclusion Therefore, the stable isotope technique combined with LD
and BPN method can effectively trace the origin of P. japonicus.
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Table 1 Geographical origin and environmental conditions of P. japonicus samples collection

A= KAE Hh A B K /m FEREKE/mm R C
1 H A A H 39°43'~140°06' 1102 1 686.0 15.2
2 R AR 30°22'~109°08' 1532 1704.0 16.8
3 Hp [ G T 30°12'~110°40’ 1487 1814.0 11.5
4 [ 2 e P IE 27°63'~104°05’ 1320 11852 9.8
5 HE PN 30°45'~103°24' 1953 1332.0 16.3
6 Fp SR T 27°11'~106°03' 1506 1 005.2 13.8
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Fig. 1 Isotopic ratios of light elements C (A) and N (B) in

P. japonicus from different regions
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Fig. 2 Isotopic ratios of light elements H (A) and O (B) in

P. japonicus from different regions
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Fig. 3 Variability of combined C and N stable isotope ratios (A) and combined H and O stable isotope ratios (B) in P.

japonicus from different regions
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traceability of P. japonicus from six producing areas based

Discrimination results of geographical origin

on linear discriminant analysis
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Table 4

traceability of P. japonicus from six producing areas based

Discrimination results of geographical origin

on support vector machine analysis
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on back propagation neural network model analysis
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all data set (D)
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