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HPLC Fingerprint and Chemical Pattern Recognition Analysis of Angong Niuhuangwan
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[ Abstract ] Objective: To establish an HPLC fingerprint of Angong Niuhuangwan and evaluate its quality
by similarity calculation and chemical pattern recognition. Method: HPLC was uesd, the separation was performed
with the mobile phase consisting of acetonitrile and 0. 1% phosphoric acid aqueous solution, and the detection
wavelength was set at 230 nm. The fingerprints of 10 batches of Angong Niuhuangwan were analyzed by similarity
analysis, and further evaluated the quality by principal component analysis ( PCA) and orthogonal partial least
squares discriminant analysis ( OPLS-DA) . Result: HPLC fingerprint of Angong Niuhuangwan was established,
the similarity was above 0.9, and 25 peaks were recognized as common peaks, 10 of them were identified by the
reference substance. It was found that there were some differences among the samples from different years, and 14
differential components that causing differences in samples from different years were found by OPLS-
DA. Conclusion: The established analytical method is simple, accurate and reliable. The combination of
fingerprint with chemical pattern recognition can evaluate the quality of Angong Niuhuangwan well and it can

provide scientific basis for quality control of this preparation.
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Table 1 Relative retention time analysis of common peaks in ten batches of Angong Niuhuangwan

[l 323 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 RSD/ %
1 0.110 0.112 0.108 0.113 0.113 0.113 0.112 0.108 0. 108 0. 106 2.3
2 0.136 0.139 0.132 0.139 0.139 0.139 0.138 0.132 0.134 0.141 2.3
3 0. 156 0. 160 0.152 0. 161 0. 160 0. 152 0.151 0.153 0.153 0. 149 2.7
4 0.294 0. 300 0.287 0. 303 0. 301 0.302 0. 301 0.289 0.291 0.304 2.1
5 0.342 0.348 0.334 0.350 0. 349 0.349 0. 347 0.336 0.337 0.348 1.8
6 0.373 0.380 0.363 0.383 0. 381 0.382 0. 380 0. 366 0. 368 0.379 1.9
7 0.414 0.414 0.412 0.415 0.414 0.415 0.413 0.415 0.415 0. 427 1.0
8 0. 469 0.477 0. 457 0.471 0.478 0.479 0.477 0. 461 0. 463 0.472 1.6
9 0.476 0. 485 0. 465 0. 479 0. 486 0. 486 0. 485 0. 469 0.471 0.479 1.6

10 0. 560 0.570 0. 546 0.574 0.573 0.574 0.572 0. 550 0.553 0.560 1.9

11 0. 606 0.617 0.591 0. 621 0.619 0.620 0.619 0. 595 0.598 0. 603 1.9

12 0. 680 0.714 0.678 0.610 0. 620 0.620 0.619 0. 595 0. 598 0. 635 6.3

13 0.784 0.780 0.755 0.751 0.751 0.752 0.752 0.757 0.756 0.776 1.7

14 0.765 0.763 0.769 0.763 0.763 0.763 0.764 0.771 0.770 0.791 1.1

15 0.784 0.780 0.790 0.780 0.780 0.780 0.782 0.791 0.790 0.812 1.3

16 0.938 0.952 0.915 0.955 0.954 0.955 0.955 0.921 0.926 0.929 1.7

17 0.978 0.979 0.978 0.979 0.980 0.980 0.980 0.978 0.979 0.981 0.1

18 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 0

19 1. 049 1. 066 1.024 1. 069 1. 069 1.070 1. 068 1.029 1.034 1.023 2.0

20 1.102 1.120 1.076 1.123 1.124 1.125 1.122 1. 081 1.086 1. 069 2.0

21 1. 157 1.176 1.130 1.179 1.180 1.182 1.178 1.134 1. 140 1.119 2.1

22 1.326 1.348 1.295 1.353 1.354 1.356 1.347 1.297 1. 305 1.272 2.3

23 1.489 1.513 1.454 1.518 1.520 1.522 1. 509 1.455 1. 464 1.423 2.4

24 1.759 1.787 1.718 1.792 1.794 1.797 1.778 1.717 1.727 1.678 2.4

25 1.784 1.787 1.744 1. 809 1.815 1.818 1.798 1.737 1.748 1. 697 2.3

—
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Table 2 Relative peak area analysis of common peaks in ten batches of Angong Niuhuangwan
%5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 RSD/ %
1 0. 055 0.077 0.072 0. 049 0. 034 0.034 0. 068 0. 025 0. 082 0. 159 58.4
2 0.028 0.032 0.031 0. 031 0. 028 0.022 0. 036 0. 027 0. 036 0. 046 20. 4
3 0.011 0.017 0.019 0.018 0.017 0.015 0.014 0. 005 0.012 0.043 58.5
4 0. 039 0. 036 0.041 0. 035 0.018 0.019 0.037 0. 055 0. 034 0. 041 30.6
5 0. 050 0. 046 0. 053 0. 031 0. 040 0. 040 0. 044 0. 045 0. 026 0.022 25.2
6 0. 196 0.189 0.209 0.209 0.170 0. 141 0.254 0.334 0. 246 0.298 26.2
7 0. 080 0.076 0.079 0.076 0. 069 0.071 0.079 0.071 0.070 0.072 5.5
8 0. 031 0. 021 0. 029 0. 030 0. 025 0. 026 0. 021 0. 025 0. 028 0. 036 16.9
9 0. 028 0.022 0. 026 0. 028 0. 026 0. 026 0. 021 0. 021 0. 026 0.029 11.5
10 0. 056 0. 049 0. 049 0. 052 0. 037 0. 040 0. 037 0. 054 0. 062 0. 062 19.0
11 0. 048 0.037 0. 047 0. 046 0. 035 0.039 0.032 0. 056 0. 060 0. 056 21.6
12 0.013 0. 009 0.010 0. 050 0. 036 0.039 0.032 0. 056 0. 062 0.037 55.1
13 0.074 0.091 0.070 0. 089 0.079 0.077 0.077 0.078 0. 062 0. 069 11.4
14 0. 106 0. 105 0. 106 0. 108 0. 105 0. 100 0. 109 0.113 0. 106 0. 105 3.0
15 0.289 0.297 0.321 0.287 0.286 0.289 0.300 0.311 0.309 0.302 3.9
16 0.274 0.292 0.438 0.227 0.359 0. 448 0.309 0.341 0.772 0.305 41.2
17 0.197 0.206 0.200 0.208 0.211 0.201 0.219 0.219 0.191 0.197 4.7
18 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 0
19 0.033 0.037 0. 042 0. 044 0. 037 0.038 0.031 0. 048 0. 062 0.039 21.4
20 0. 066 0.061 0. 069 0. 093 0. 064 0. 068 0. 069 0.092 0.117 0.089 22.8
21 0. 157 0. 169 0. 158 0. 141 0.111 0. 107 0. 109 0. 154 0. 191 0. 127 19.8
22 0.237 0.224 0. 196 0.200 0. 100 0.125 0. 104 0.187 0. 245 0.215 29.6
23 0.072 0. 059 0. 050 0. 062 0.032 0. 053 0.039 0. 056 0. 068 0.091 29.1
24 0. 053 0. 050 0. 046 0. 048 0. 044 0. 041 0.036 0. 052 0. 040 0.016 25.7
25 0.172 0.172 0.172 0. 028 0. 021 0.019 0. 023 0. 021 0.018 0.031 106. 6
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Fig.3 HPLC chromatogram of mixed reference substance
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Fig.4 PCA score scatter plots of 10 batches of Angong Niuhuangwan
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Fig.5 OPLS-DA score scatter plots of 10 batches of Angong Niuhuangwan
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