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[ Abstract ] Objective: To establish a sensitive and specific HPLC-fingerprint method for the quality
control of Trionycis Carapax from different areas. Method: The samples from different areas were determined with
the method. Mean chromatogram was generated as the representative standard fingerprint and the similarity of each
chromatogram against the mean chromatogram was also calculated using the * Similarity Evaluation System for
Chromatographic Fingerprint of Traditional Chinese Medicine’ ( Version 2004A ). Samples were clustered using
Hierarchical cluster analysis (HCA) and principal component analysis (PCA) based on the ratio of characteristic
peaks and standard peak. Result: Seven common peaks in the HPLC-fingerprint of Trionycis Carapax were
obtained, and one peak was identified. In addition, all the similarities were over 0.9. 12 batches of Trionycis
Carapax from different areas were classified into two groups based on hierarchical cluster, which showed the quality
of Trionycis Carapax from different areas was in good consistency. The classification result according to PCA was
consistent with the HCA. The PCA showed that seven common peaks were integrated into three principal
components ( PC) and their accumulation contributing rate amounted to 83.21% . Conclusion: SPSS 19.0
software can be used to cluster samples. Its operation is simple and convenient. The result of statistics is reliable
and able to provide a reference for the chemometrics classification and quality evaluation of Trionycis Carapax.

[ Key words ] Trionycis Carapax; HPLC; chromatographic fingerprint; clustering analysis; principal

component analysis (PCA)
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Fig.1 HPLC fingerprint of Trionycis Carapax
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Table 1  Relative retention time of common peaks of Trionycis
Carapax samples from different areas
J\—" S12
s (R 84 0 : e
3 v sg
W1 WE2 W3 g4 W6 i 8 ¥ — A
S1 0.421  0.462 0.741  0.837 1.099 2.475 A ] 52
0 10.15 20.29 3044 4059 50.73 60.87 71.02
S2 0.427 0.469 0.743  0.833 1. 1053 2.514 t/min
S3 0.419 0.464 0.741 0.826 1.098 2.458 N .
B2 A[EF=i% 5 HPLC $540i%
4 0.419  0.462  0.741 0.830 1.098 2.410 Fig. 2 HPLC-fingerprints of twelve batches of Trionycis
S5 0.418 0.460 0.740 0.826 1.097 2. 467 Carapax samples
S6 0.418 0.463 0.741  0.825 1.098 2.429
%3 AEFHER HPLC 58 BEiE A E
S7 0.425 0.466 0.743  0.815 1. 104 2.478 e . . . .
Table 3  Similarity analysis of Trionycis Carapax from different
S8 0.427  0.469 0.741  0.826 1.104  2.454 areas
S9 0.419 0.462 0.740 0.838 1.098 2.441 No. AR H HLE No. STAEML A AR
S10 0.419 0.464 0.742  0.827 1. 099 2.493 s VLT LT 0.965 $7 WRER 0.926
S11 0.419 0.461 0. 740 0. 838 1. 097 2.450 s T 0.982 S8 Wit 22 Rk 0.974
S12 0.430 0.469 0.741 0. 825 1.103 2.450 3 T 0.984 59 Wk b 0.976
S SRS Mg, R26, sS4 W4tk 0.991 S10 WAL A 0.977
x2 AEFHERGHIEQEEEFENETIETR S5 FLRANE P 0.991 S11 Wi E A 0.939
Table 2 Relative peak area of common peaks of Trionycis Carapax 6 Wi T S 32 0.987 s12 W17 78 b 0.955

samples from different areas

A o U 1T AR

At
I 1 % 2 % 3 % 4 % 6 1% 8

S1 5.920 1.360 13.968 3.643 1.177 0.432
S2 6.286  2.334 6.254 2.776 1.309 0.505
S3 6. 492 1. 809 9.947 4.014 1.534 0. 544
S4 11.547  3.240 13.818 3.724 1.017 0.635
S5 11.590 2.396 14.212 3.819 1.578 0.532
S6 12.247  2.367 13.937 3.613  0.490 0.488
S7 11.147  2.591 23.965 3.149 1.728 0.795
S8 11.024  1.360 12.437 3.643 1.177 0. 430
S9 6.286  2.334 6.400 2.776  1.309 0.524
S10 6. 492 1. 809 9.947 4.014 1.234 0. 546
SI1 10. 501 2.390 6.734  4.290 1.008 0.539
S12 6. 104 1.713  10.941 4.441 1.243 0.377
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Fig.3 Hierarchical clustering analysis of Trionycis Carapax samples
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from different areas
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Table 4 Turtle contribution rate and cumulative contribution rate

of principal component in Trionycis Carapax samples from different

areas

IR AL P2 IURFAIE R
F sy Tz MR % BMEIE
BB OMMER FARE  RECE RFIER RECE SRR
/% /% /% /%
1 2.572 36.744  36.744 2.572 36. 744 36. 744
2 1.771 25.299  62.043 1.771 25.299  62.043
3 1.482  21.169  83.212 1.482  21.169  83.212
x5 ERINSVBEFRETERE
Table 5 Matrix of initial factors
B %
U £37
1 2 3
1 0. 569 0. 341 0. 640
2 0. 405 0. 822 -0.110
3 0.328 -0.410 0.737
4 0. 839 -0.36 0.011
6 0.356 -0.560 -0.603
8 0.596 0.554 -0.359
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Fig.4 Principal component analysis score
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