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Fingerprint analysis and chemical pattern recognition for whole plant
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Abstract: Objective To establish the HPLC fingerprint and its evaluation system for the whole plant of Phyllanthus urinaria.
Methods Diamonsil Cig column (250 mm x 4.6 mm, 5 um) was used with acetonitrile and 0.2% acetic acid solution in gradient
elution mode. The detective wavelength was 270 nm and the flow rate was 1.0 mL/min. The fingerprints for the whole plant of P.
urinaria and phenolic acids part from nine different sources were set up, the similarity assay for the whole plant of P. urinaria from
nine different sources was carried out to evaluate their quality by Chinese material medica (CMM) fingerprint similarity evaluation
system ( 2004A edition), and the peaks were identified by comparing the reference substance with LC-MS/MS. Results The
common mode of HPLC fingerprints for the whole plant of P. urinaria were set up. There were 16 common peaks in the fingerprints
and eight peaks were identified. The cluster analysis and principal component analysis were applied to studying the HPLC
fingerprint and chemical pattern recognition. Conclusion The combination of fingerprint and chemical pattern recognition is an
effective method for the quality control of the whole plant of P. wrinaria. The study lays the foundation for the full quality
evaluation for the whole plant of P. urinaria.
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Table 1 Information on habitat of medicinal materials
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Table 3 Relative retention time of common peaks for nine batches of samples
BED X O B B i)

W1 g2 i 3 I 4 i 5 I 6 i 7 I 8 I 9 I 10 I 11
S1 3316 7919 10.207 14.880 16.100  23.059  29.272  31.837 34.217 44.054 52.642
S2 3238 7974 10.346 14.585 16.814  23.568  29.242  31.893  34.999 44.145 52.558
S3 3.235  7.968 10.119 14.608 16.773  23.516  29.388  31.989  34.100 44.805 52.419
S4 3.251  7.955 10.352 14.854 16.811 23.562 29417  31.837 34953 44.149 52.549
S5 3.251  7.955 10.352 14.623 16.811 23.562 29417  31.837  34.953 44.149 52.549
S6 3252 7978 10.366 14.717 16.824  23.575 29275  31.800 34.972 44.133 52.560
S7 3251  7.955 10.352 14.623 16.811 23562 29417  31.837  34.953 44.149 52.549
S8 3.254 7.938 10.539 14.68 16.861  23.564  29.383 31.84 34.146 44.247 52.678
S9 3239 7.940 10.294 14.587 16.799  23.654 29285 31.814 34.733 44.118 52.537
SERME 3.245  7.954 10.330 14.672 16.734 23513 29344  31.854 34.67 44.127 52.560
RSD/%  0.75 0.24 1.12 0.76 1.42 0.74 0.25 0.18 1.14 0.51 0.14
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Table 4 Relative peak areas of common peaks for nine batches of samples
FEdh AR W T

I 1 I 2 I 3 i 4 i 5 i 6 i 7 [ I 9 I 10 i 11
Sl 141128 594125 75747 62783 660 450 182632 40131 70037 42570 12 334 12 112
S2 77574 175866 47419 70 048 382208 1470491 27908 273109 17 424 99 902 28 735
S3 52650 86406 74 527 22710 443037 193289 39637 216404 3439 21119 18 032
S4 92572 109 780 13 001 24437 732277 928340 61866 538530 4790 224124 33613
S5 92572 109 780 13001 11288 732277 928340 61866 538530 4790 224124 33613
S6 56448 101364 44573 31930 312086 1015517 9461 39836 28415 17010 13997
S7 109780 33613 13 001 11288 732277 928340 61866 538530 4790 224 124 33613
S8 115179 20173 11930 20171 562293 1172977 8776 514424 10 388 221899 20173
S9 136433 24025 21579 60425 419476 1383252 18591 295217 23526 226 830 24 025
B 97148 139459 34975 35008 552931 1104754 36678 336068 15570 141274 24212
RSD/% 3259 12747 75.87 65.94 30.34 43.57 59.79 60.73 87.46 71.94 78.29
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Fig.1 HPLC fingerprint for whole plant of P. urinaria from

nine different habitats
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Table 5 Similarity evaluation on whole plant of P. urinaria

G FRALEE G FRALEE
S1 0.972 S6 0.957
S2 0.983 S7 0.966
S3 0.964 S8 0.865
S4 0.899 S9 0.705
S5 0.948 T i 1 1.000
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Fig. 2 HPLCI cluster analysis on whole plant of P. urinaria
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Fig. 3 PCA score figure for whole plant of P. urinaria
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Table 6 Factor loading matrix for whole plant of P. urinaria

JEIHE
ik 1 2 3 4
F1 —0.781 0.590 0.002 —0.017
F2 0.243 0.885 0.337 —0.040
F3 0.477 —0.641 0.430 0.217
F4 0.205 0.443 0.781 0.238
F5 —0.280 0.869 0.183 —-0.223
F6 0.723 0.491 —0.393 0.131
F7 —0.153 0.439 —0.677 0.483
F8 —0.873 0.080 —-0.074 —-0.310
F9 —0.625 0.012 0.390 0.643
F10 0.747 0.233 0.144 —0.460
F11 0.789 0.403 —0.180 0.299
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