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Quality evaluation of Callicarpa kwangtungensis from different origins by HPLC
coupled with chemometrics

NIE Wei, ZHU Pei-lin, FANG Hai-ling, GONG Bin, HE Yi-chang
Jiangxi Academy of Forestry, Nanchang 330013, China

Abstract: Objective To establish HPLC fingerprints of Callicarpa kwangtungensis from different origins, which can be used in the
evaluation for its quality control. Methods The fingerprints of 15 batches of C. kwangtungensis were further evaluated by
chemometrics methods. The similarity analyzed with “Similarity Evaluation System for Chromatographic Fingerprint of Chinese
Materia Medica 20044, and hierarchical clustering analysis (HCA) and principal component analysis (PCA) were performed by SPSS
19.0. Results There were 12 common peaks, and the similarity degrees of 15 batches of samples were more than 0.644, and showed
that all the samples from different origins were of good consistency. The samples were divided into four clusters by HCA. The result of
PCA showed that the three factors were chosen, the quality of samples could be evaluated basically. According to the composite score,
the quality of C. kwangtungensis from different origins, Hunan Huitong, Guangxi Guilin, Jiangxi Wuning, Jiangxi Nanchang, Jiangxi
Pingxiang, and Jiangxi Yichun were better than others. Conclusion The method is simple, reproducible, and reliable, than it can be
used for quality control and evaluation of C. kwangtungensis from different origins.
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Table 1 Sourses of 15 groups of C. kwangtungensis
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FLUBMEE I,  HUERCA S S
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Fig.1 HPLC fingerprints of 15 groups of C. kwangtungensis
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Table 2  Results of similarity of 15 batches of C.

kwangtungensis
#ts FHABLEE #ts HHABLE
S1 0.923 S9 0.967
S2 0.914 S10 0.985
S3 0.943 S11 0.938
S4 0.957 S12 0.960
S5 0914 S13 0.938
S6 0.925 S14 0.908
S7 0.907 S15 0.963
S8 0.901
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Fig. 3 Hierarchical cluster analysis for 15 batches of C.

kwangtungensis
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Table 3 Matrix of correlation coefficients

U 1 2 3 4 5 6 7 8 9 10 11 12
1 1.000  0.605 0.495 0839 0564 0814 0.788 0228  0.825 0860 0929  0.901
2 0.605  1.000 0.768  0.497  0.859 0457  0.487 0285 0294 0588 0563  0.560
3 0.495  0.768 1.000 0397 0874 0459 0279 —0.091  0.167 0512 0470 0441
4 0.839  0.497 0397  1.000 0500 0.653  0.655 0326  0.898 0827 0.874  0.851
5 0.564  0.859 0.874 0500  1.000 0506  0.457 0.136 0215 0.606 0.620  0.535
6 0.814 0457 0459  0.653  0.506  1.000  0.826 0.150  0.648 0905 0.824  0.854
7 0.788  0.487 0279  0.655 0457  0.826  1.000 0207  0.645 0806 0847  0.851
8 0228 0285 —0.091 0326 0136 0.150  0.207 1.000 0273 0345 0.164  0.298
9 0.825  0.294 0.167  0.898 0215 0.648  0.645 0273  1.000 0751 0795  0.776
10 0.860  0.588 0512 0827 0606 0.905  0.806 0345 0751 1.000 0.887  0.954
11 0.929  0.563 0470 0874  0.620  0.824  0.847 0.164  0.795 0.887  1.000  0.935
12 0.901  0.560 0441 0851  0.535  0.854  0.851 0298 0776 0954 0935  1.000
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Table 4 Characteristic value and variance contribution rate

. HIMRRFAE( HEICT i A
it T TRE % Fitsumkee At I TRE % S TR %
1 7.899 65.829 65.829 7.899 65.829 65.829
2 1.746 14.702 80.531 1.746 14.702 80.531
3 1.016 8.466 88.997 1.016 8.466 88.997
4 0.546 4.551 93.548
5 0.286 2.382 95.930
6 0.174 1.446 97.376
7 0.108 0.896 98.272
8 0.096 0.804 99.075
9 0.062 0.520 99.596
10 0.030 0.246 99.842
11 0.017 0.144 99.986
12 0.002 0.014 100.000
s ] T LA B g ORI A AL oty 4 e 5 )
REAE A 2 A (¥ EE 1 D9 BUEEAT 21 T 3 1oy £
6 Y R o R B BT 15 i) AR ER 2R 11
FERI G0 KGR EATME, WR 6, LR 1F i,
g 49 R GRS LRERER BN, WMEFE. T
€ PUREAR VLPERT . TLP R A ILPRMES . 079
2- IR R AL T FE il 1 O S 43 00 AT
6 4, R 6 A HUH) AR IR b AT,
0. RN FRSUEIEE R, 2% 6 NI AR RS
B A A MIFEEUE R 27 3. 44 5. 64 94 10, 11
O (R BE B BN, 4 RABAER] T Ry 3BT
B4 A#RFHAHE

Fig. 4 Macadam figure of common factor
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Table 5 Component matrix

St 1 ES %

(NS I 5 3

1 0.882 0.349 0.078
2 0.296 0.862 0.246
3 0.205 0.921 -0.169
4 0.847 0.239 0.226
5 0.291 0.924 0.056
6 CEMPESH B) 0.846 0.299 —0.054
7 0.848 0.211 0.043
8 0.164 0.033 0.974
9 0.902 -0.047 0.167
10 (EAETH 0.863 0.379 0.178
11 0.909 0.345 0.011
12 0.909 0.304 0.139
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Fig. 5 Samples in planar distribution of three main

components
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Table 6 Rank of principal compoment scores and comprehensive scores

5 o 11550 T 2 1957 gy 3 1953 LA 4
S1 0.5290 1.9347 0.192°8 0.802 7 5
S2 1.164 5 1.062 6 0.716 8 0.880 9 4
S3 —1.560 5 -1.5499 -1.5199 -1.3821 11
S4 —2.679 1 -1.1519 -1.689 9 —1.890 4 15
S5 3.469 2 2.296 5 1.3439 2.573 8 3
S6 —1.804 9 —1.4426 -1.3226 —1.464 7 13
S7 -1.5811 —1.5287 -1.274 8 -1.3633 10
S8 —2.028 8 —0.990 7 09108 —1.246 6
S9 4.2979 0.889 7 1.8572 2.699 7
S10 1.004 8 —0.191 6 09154 0.574 8
S11 —2.676 5 —1.099 3 —1.4753 —1.8542 14
S12 -1.6812 —1.689 4 -1.216 4 -1.4526 12
S13 6.358 8 6.614 4 1.660 3 52629 1
S14 -1.203 5 -1.3619 1.978 3 —-0.799 0
S15 —-1.0108 -1.7919 —-1.076 8 -1.108 9
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Fig. 6 Hierarchical cluster analysis of principal compoment

for 15 batches of C. kwangtungensis
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