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Evaluation of Overall Quality of Naoan Capsules by HPLC Fingerprint Combined with

Chemical Pattern Recognition
WEI Pei',CAO Chunquan®,ZHU Ruijuan’,QIAN Miao',SUN Xintang'
(1. Department of Food and Drug Technology.Shandong Vocational Animal Science and Veterinary College .Weifang .Shandong . China 261061 ;
2. School of Pharmacy ,Heze University,Heze,Shandong ,China  274000)

Abstract: Objective To evaluate the overall quality of Naoan Capsules. Methods The high — performance liquid chromatography
(HPLC) method was established for the determination of eight compounds including ferulic acid, tetramethylpyrazine, ligustilide,
hydroxysafflor yellow A, kaempferol, ginsenoside Rg,, ginsenoside Re and ginsenoside Rb, in the preparation. The fingerprint of 19
batches of Naoan Capsules was established, the similarity was evaluated by the Similarity Evaluation System for Chromatographic
Fingerprint of Traditional Chinese Medicine (2012A),and the chemical pattern recognition was performed by the cluster analysis
(CA) and partial least squares — discriminant analysis (PLS — DA). Results A total of 21 common peaks were obtained,and eight
compounds were identified, including hydroxysafflor yellow A, tetramethylpyrazine, ferulic acid, ligustilide, ginsenoside Rg,, ginsenoside
Re, ginsenoside Rb, and kaempferol. The similarity of 19 batches of samples was in the range of 0.911 — 0.996. The results of CA
and PLS — DA showed that 19 batches of samples could be classified into two groups according to different manufacturers, and
seven different markers was identified. Conclusion HPLC fingerprint combined with chemical pattern recognition can objectively
evaluate the quality of Naoan Capsules.

Key words: Naoan Capsules; HPLC; fingerprint; chemical pattern recognition; cluster analysis; partial least squares — discriminant

analysis; quality evaluation
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Fig.1 HPLC superimposed fingerprint of 19 batches of Naoan Capsules
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Fig.2 HPLC chromatograms of Naoan Capsules solution and

reference solution of single herb medicine
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Tab.1 Results of similarity evaluation of 19 batches of Naoan

15. A A Es

15. Ligustilide
20. Ginsenoside Rb,

Capsules
Y5 AL %5 AL G5 AR
S1 0. 993 S8 0.991 S15 0.911
S2 0.982 S9 0. 986 S16 0.915
S3 0. 989 S10 0. 963 S17 0. 927
S4 0. 996 Si1 0.989 S18 0.919
S5 0.975 S12 0. 994 S19 0. 934
S6 0. 996 S13 0.921

S7 0.972 S14 0.937
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Tab.2 Relative

retention time of common peaks in HPLC fingerprint of 19 batches of Naoan Capsules

& RSD
. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19

BT (%)
1 0.099 0.096 0.099 0.098 0.098 0.097 0.100 0.098 0.099 0.099 0.099 0.099 0.098 0.098 0.099 0.099 0.098 0.098 0.099 0.92
2 0.186 0.183 0.187 0.186 0.183 0.182 0.187 0.189 0.187 0.181 0.186 0.185 0.189 0.187 0.189 0.179 0.186 0.182 0.188 1.57
3 0.265 0.265 0.269 0.265 0.263 0.264 0.259 0.257 0.263 0.263 0.266 0.270 0.266 0.268 0.268 0.263 0.264 0.264 0.267 1.20
4 0.306 0.305 0.310 0.314 0.301 0.309 0.312 0.314 0.309 0.313 0.306 0.305 0.302 0.314 0.314 0.305 0.307 0.313 0.303 1.44
5 0.337 0.335 0.343 0.331 0.333 0.330 0.336 0.339 0.333 0.338 0.338 0.325 0.329 0.331 0.335 0.338 0.336 0.338 0.328 1.35
6 0.387 0.385 0.389 0.385 0.384 0.384 0.391 0.387 0.387 0.385 0.387 0.386 0.384 0.386 0.389 0.375 0.384 0.389 0.389 0.87
7 0.490 0.489 0.495 0.489 0.487 0.488 0.494 0.493 0.491 0.483 0.488 0.491 0.490 0.492 0.488 0.491 0.489 0.491 0.491 0.55
8 0.564 0.564 0.569 0.563 0.557 0.561 0.569 0.567 0.567 0.563 0.560 0.564 0.557 0.563 0.558 0.566 0.565 0.566 0.564 0.64
9 0.595 0.590 0.595 0.595 0.590 0.592 0.593 0.597 0.597 0.595 0.595 0.593 0.594 0.596 0.600 0.595 0.596 0.59 0.595 0.40
10 0.626 0.624 0.633 0.630 0.635 0.633 0.635 0.637 0.637 0.635 0.634 0.639 0.631 0.629 0.646 0.634 0.636 0.637 0.629 0.78
11 0.750 0.751 0.762 0.750 0.748 0.757 0.764 0.758 0.754 0.753 0.756 0.753 0.759 0.761 0.756 0.751 0.754 0.754 0.754 0.58
12 0.845 0.843 0.851 0.846 0.829 0.836 0.849 0.849 0.839 0.849 0.848 0.844 0.839 0.844 0.850 0.843 0.845 0.838 0.841 0.66
13 0.867 0.867 0.872 0.863 0.856 0.854 0.864 0.859 0.855 0.865 0.860 0.863 0.859 0.866 0.872 0.865 0.867 0.866 0.867 0.60
14 0.979 0.988 0.994 0.981 0.980 0.986 0.996 0.992 0.992 0.990 0.991 0.990 0.986 0.987 0.995 0.993 0.989 0.993 0.989 0.50
15 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0O
16 1.040 1.031 1.046 1.042 1.030 1.031 1.048 1.042 1.044 1.041 1.032 1.023 1.033 1.037 1.047 1.035 1.040 1.040 1.039 0.64
17 1,135 1131 1.152 1.142 1.120 1.131 1.145 1.150 1.130 1.126 1.134 1.140 1.133 1.132 1.142 1.132 1.133 1.133 1.129 0.71
18 1,211 1.221 1.223 1.198 1.180 1.209 1.227 1.207 1.203 1.217 1.220 1.211 1.203 1.214 1.223 1.206 1.226 1.210 1.203 0.95
19 1.379 1.395 1.404 1.383 1.367 1.380 1.407 1.383 1.399 1.380 1.380 1.378 1.368 1.399 1.390 1.386 1.382 1.390 1.384 0.79
20 1.468 1.462 1.461 1.462 1.449 1.457 1.483 1.461 1.468 1.460 1.461 1.457 1.456 1.466 1.478 1.459 1.468 1.458 1.450 0.57
21 1.580 1.570 1.593 1.576 1.579 1.594 1.612 1.584 1.596 1.581 1.589 1.594 1.581 1.589 1.606 1.582 1.591 1.588 1.576 0.66
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Fig. 4 CA of 19 batches of Naoan Capsules

37 PLS — DA A7 AEELH 2 4> 3 45, PLS — DA R I
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Tab.3 Relative peak area of HPLC fingerprint of 19 batches of Naoan Capsules

&k RSD
B S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Sit S12 Ss13 Si4 815 Sl6 S17 - S18 S19 %)
1 0.135 0.134 0.135 0.140 0.133 0.133 0.134 0.137 0.134 0.099 0.136 0.136 0.097 0.096 0.096 0.100 0.100 0.100 0.100 15.62
2 0.240 0.237 0.243 0.244 0.242 0.237 0.244 0.241 0.237 0.175 0.239 0.250 0.237 0.232 0.224 0.237 0.238 0.237 0.236 6.60
3 0.214 0.221 0.195 0.209 0.240 0.237 0.232 0.241 0.238 0.151 0.208 0.207 0.283 0.286 0.288 0.293 0.289 0.297 0.293 17.79
4 0.152 0.139 0.153 0.154 0.144 0.138 0.143 0.141 0.137 0.114 0.155 0.156 0.265 0.265 0.265 0.256 0.257 0.257 0.255 31.27
S 0.158 0.157 0.158 0.162 0.153 0.153 0.155 0.154 0.152 0.114 0.158 0.159 0.114 0.115 0.113 0.116 0.116 0.114 0.115 15.33
6 0.509 0.507 0.504 0.521 0.512 0.510 0.487 0.509 0.495 0.379 0.521 0.526 0.368 0.377 0.369 0.373 0.372 0.372 0.374 15.41
7 0.291 0.286 0.283 0.283 0.279 0.296 0.305 0.283 0.294 0.222 0.288 0.282 0.456 0.459 0.448 0.458 0.458 0.454 0.460 25.24
8§ 0.173 0.170 0.173 0.180 0.173 0.167 0.168 0.171 0.168 0.130 0.172 0.175 0.087 0.086 0.087 0.088 0.089 0.088 0.087 29.81
9 0.162 0.160 0.158 0.167 0.155 0.155 0.156 0.156 0.153 0.124 0.163 0.172 0.094 0.096 0.097 0.099 0.099 0.099 0.099 22.78
10 0.371 0.376 0.386 0.385 0.370 0.361 0.364 0.363 0.358 0.279 0.379 0.384 0.434 0.444 0.442 0.446 0.449 0.450 0.445 11.54
11 0.179 0.177 0.183 0.186 0.174 0.174 0.175 0.175 0.171 0.133 0.181 0.183 0.143 0.130 0.135 0.129 0.143 0.143 0.143 13.22
12 0.387 0.379 0.387 0.395 0.376 0.373 0.377 0.377 0.368 0.273 0.373 0.374 0.156 0.157 0.156 0.165 0.163 0.165 0.164 36.36
13 0.345 0.344 0.341 0.352 0.324 0.323 0.324 0.343 0.320 0.243 0.354 0.353 0.230 0.237 0.227 0.235 0.236 0.242 0.230 18.15
14 0.585 0.585 0.602 0.605 0.583 0.620 0.623 0.607 0.595 0.452 0.588 0.599 0.420 0.422 0.424 0.434 0.449 0.448 0.431 15.91
15 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0
16 1.220 1.195 1.211 1.253 1.140 1.136 1.317 1.146 1.114 0.873 1.197 1.199 0.816 0.820 0.814 0.836 0.832 0.832 0.828 18.17
17 0.164 0.162 0.166 0.168 0.159 0.158 0.161 0.161 0.156 0.121 0.168 0.168 0.062 0.061 0.060 0.060 0.059 0.061 0.060 40.70
18 0.174 0.170 0.171 0.177 0.167 0.167 0.168 0.167 0.164 0.129 0.176 0.175 0.071 0.071 0.070 0.084 0.084 0.084 0.084 33.73
19 0.587 0.585 0.584 0.606 0.574 0.572 0.577 0.576 0.571 0.434 0.594 0.598 0.782 0.777 0.782 0.791 0.785 0.786 0.781 17.04
20 0.480 0.473 0.479 0.493 0.480 0.471 0.471 0.469 0.458 0.354 0.504 0.485 0.362 0.357 0.353 0.364 0.358 0.370 0.356 14.31
21 0.168 0.164 0.166 0.172 0.163 0.163 0.164 0.163 0.161 0.127 0.175 0.168 0.138 0.138 0.125 0.116 0.120 0.120 0.115 13.72
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Fig. 6 VIP plot of PLS — DA
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