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[ Abstract ] Objective: To establish an effective classification and identification method for sodium dodecyl

sulfate polyacrylamide gel electrophoresis ( SDS-PAGE) maps of Rana dybowskii, its analogues and counterfeits
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based on cluster analysis and multivariate statistical analysis. Method; SDS-PAGE maps of 18 batches of
R. dybowskii, its analogues and 2 counterfeits were obtained by SDS-PAGE method. SDS-PAGE maps were
transformed into data matrix. NTSYSpe 2. 10e statistical analysis software was used for cluster analysis, and
SMICA-P 14. 1 software was used for multivariate statistical analysis. Unsupervised Principal Component Analysis

(PCA),
Discriminant Analysis ( OPLS-DA) were performed for multivariate analysis and evaluation. Result: SDS-PAGE

Supervised Partial Least Squares Discriminant Analysis ( PLS-DA) and Orthogonal Partial Least Squares

maps technology combined with cluster analysis and multivariate statistical analysis could accurately classify and

identify R. dybowskii, its analogues and counterfeits. Cluster analysis could cluster four kinds of medicinal

materials into four branches except No. 1 medicinal materials. PCA results were superior to cluster analysis.
Supervised PLS-DA and OPLS-DA results in multivariate statistical analysis were superior to unsupervised PCA.

The classification and identification efficiencies of OPLS-DA were better than those of unsupervised PCA. OPLS-DA

aggregated R. dybowskit,

obtained by comprehensive analysis of variable importance in projection ( VIP) value,

35.838,

diagram, with relative molecular weights were 51. 363,

its analogues and 2 counterfeits into four groups. Six different protein components were

and OPLS-DA Bi load

14.565, 17.563, 15.358 and 21. 696 kDa,

respectively. Conclusion: SDS-PAGE maps combined with cluster analysis and multivariate statistical analysis can

be used as an effective method to classify and identify R. dybowskit,

its analogues and counterfeits. This study

provides a reference for the quality evaluation and screening of R. dybowskii.
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Table 1 Type and source of medicinal materials

No. 2 i B T 5 2% LT £ 8%
L Rk DBLW1 bk bk Rana dybowskii
2 FRAukiE DBLW2 A bk R. dybowskii
3 ARdbpk DBLW3 M M R. dybowskii
4 MIITAREE HLILWI iﬁjf WIS marensis
5 ZRdesklkk  DBLW4  BURVIWR/RIETT R, dybowskii
6 ARtk DBLWS5  BIRILWG/RETNT  R. dybowskii
7 hAgiER HLILW2 i FH AT Bufo gargarizans
8 ARAukik DBLW6 ST A E N Rana dybowskii
9 ARbpi DBLW7 i THWMHN R dybowskii

10 Zdbbkd:  DBLWS  HMAEHFN R dybowskii

11 BpyThksE  HLILW2 9 Ak I R. amurensis

12 bk DBLW9 T KFEH R. dybowskii

13 ZAubkE DBLWI0  BIRIVLWG/REETNT  R. dybowskii

14 ZRAkiE DBLWI11  BIRILWIREN  R. dybowskii

15 4t NW1 MR T RETRT R, catesbeiana

16 BpyThklE HLILW3 BV /RIET  R. amurensis

17 - NW2 LT R. catesbeiana

18 fpuk NW3 LFHWMHN R catesbeiana
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Fig.1 Polyacrylamide gel electrophoretograms of Rana dybowskii,

its analogues and counterfeits
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Fig. 2 Polyacrylamide gel electrophoresis fingerprint of Rana
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Table 2 Cluster analysis data matrix of polyacrylamide gel electrophoretograms of Rana dybowskii oil ,its analogues and counterfeits

HI% 4T e
gt 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
173. 830 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 1
128.914 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0
105. 879 1 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0 1 1
81. 341 0 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0
60.572 0 1 1 1 1 1 0 1 1 1 0 1 1 0 0 0 0 0
51.363 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
35. 838 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0
30. 884 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0
25.724 0 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 0 0
21. 696 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0
19. 697 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0 1 0
19.170 0 1 1 0 1 1 0 1 1 1 0 1 1 1 0 0 0 0
17.563 0 1 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 0
15.358 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 0 0
14. 565 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 0 0
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Fig. 3  Cluster analysis of polyacrylamide gel electrophoretograms

of Rana dybowskii oil,its analogues and counterfeits
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