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Quality Evaluation of Shangfengting Capsules by HPLC Fingerprint and Chemical Pattern Recognition
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Hunan, China; 2. Chenzhou Institute Center for Food and Drug Control, Chenzhou 423002 Hunan, China)
Abstract: Objective To establish the high performance liquid chromatography (HPLC) fingerprint for Shangfengting
capsules and evaluate the drug combining with chemical pattern recognition. Methods The HPLC fingerprint
analysis was performed on a 30 °C thermostatic Thermo Acclaim Cis column (4.6 mmx250 mm, 5 pum), with the
mobile phase consisting of acetonitrile(0.1% phosphoric acid solution containing 0.1% NH.CI) flowing at 1.0 mL-min™'
in a gradient elution manner. The detection wavelengths were set at 210 nm and 254 nm, and the injection volume
was 10 pL. The common pattern and similarity of fingerprint were established and calculated using Traditional
Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System (2012.130723 edition). Cluster
analysis(CA), principal component analysis(PCA) and orthogonal partial least squares discriminant analysis (OPLS—
DA) were used to evaluate the quality and analyze the differences of Shangfengting capsules from different batches.
Results The HPLC fingerprint of Shangfengting capsules was established and 23 common peaks were found. Six
common peaks (ephedrine hydrochloride, pseudoephedrine hydrochloride, hesperidin, glycyrrhizic acid,
imperatorin and isoimperatorin) were identified. The similarities of 14 batches of samples were all above 0.988.
14 batches of samples were divided into two categories according to year of production by CA, PCA and OPLS(DA,
and five differential markers were found. Conclusion The method was simple and accurate, which can be used for
the stability control between different batches and quality evaluation of Shangfengiing capsules.
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Figure 1 HPLC fingerprint and control fingerprint (R) of

14 batches of Shangfengting capsules
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Table 1~ Similarity results of 14 batches of samples and control fingerprints

R S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 X RE
S1 1 0.998 0.995 0989 0992  0.995 0.981 0.984  0.975 0972 0.967 0966 0980 0971 0.990
S2 0.998 1 0.994  0.988 0.992  0.991 0.979  0.983 0972 0969 0962  0.961 0.975 0.966  0.988
S3 0.995 0.994 1 0.991 0.995 0.992 0980  0.983 0.971 0970  0.960  0.961 0.975 0.967 0.988
S4 0.989 0.988 0.991 1 0.997 0.994  0.993 0.993 0.987 0.987 0.981 0.981 0989 0984  0.996
S5 0992 0992  0.995 0.997 1 0.994 0990 0992  0.985 0.985 0.977 0.975 0986 0979  0.995
S6 0.995 0.991 0.992 0994  0.99%4 1 0.991 0.992  0.987 0984 0976 0976 0986 0980  0.995
S7 0.981 0979 0980  0.993 0.990  0.991 1 0.999  0.997 0.995 0.987 0.989  0.993 0.991 0.997
S8 0.984  0.983 0.983 0.993 0.992 0992  0.999 1 0.996 0994  0.983 0.985 0.991 0.987  0.997
S9 0.975 0972 0971 0.987 0.985 0.987 0997  0.996 1 0999 0992 0992 099  0.994  0.995
S10 0972 0969 0970  0.987 0.985 0.984  0.995 0.994  0.999 1 0.993 0.994 099  0.995 0.995
S11 0.967 0962 0960  0.981 0977 0976 0987  0.983 0.992  0.993 1 0.995 0.995 0.995 0.990
S12 0966 0961 0961 0981 0975 0976 0989 0985 0992 0994  0.995 1 0.997  0.998  0.990
S13 0980 0975 0.975 0989 0986 0986  0.993 0.991 0.996 0996  0.995 0.997 1 0.999  0.996
S14 0.971 0.966  0.967 0984 0979 0980  0.991 0987 0994  0.995 0.995 0.998 0.999 1 0.993
X8 0.990  0.988 0.988 0.996  0.995 0.995 0.997 0997  0.995 0.995 0990 0990 099  0.993 1
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Figure 2 HPLC chromatograms of mixed reference substances,

sample and crude drugs

F2 N4 RIS ERF R FIEETIERR
Table 2 The relative peak areas of 14 batches of samples
i e RSD/%
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14

1 2,606 2422 2472 2261 2282 2222 1.950  1.931 1.944 2031 2667 2390 2299 2241 10.49

2 0297 0282 0313 0.265 0.286 0.255 0.187 0.191 0.156 0.159 0.183  0.170  0.153  0.149 28.24

3 0494 0481 0512 0473 0521 0426 0547 0538 0559 0584 0.766 0597 0546  0.529 14.57

4 0.749  0.588  0.687 0.895 0.733 0.845 0906 0.769 0950 1.024  1.482 1.363 1.135 1.223 27.65

5 0422 0423 0425 0.639 0.634 0532 0564 0556 0.627 0.670 0947 0.626 0595 0.568 22.63

6 0.344 0361 0332 0416 0329 0270 0244 0242 0205 0222 0335 0380 0279 0254 21.39

7 0489 0475 0465 0482 0466 0379 0350 0323 0268 0303 0514 0393 039  0.398 18.89

8 0281 0278 0432 0262 0394 0241 0235 0229 0208 0280 0258 0230 0220 0.206 2491

9 0445 0439 0.614 0.641 0523 0523 0564 0555 0474 0505 0501 0499 0458  0.466 11.88
10 1.751 1.543 1.704  1.463 1.456 1.603 1.179 1.158 1.151 1.124  1.500 1.164 1.286 1.162 16.35
11 0.531 0.618 0.500 0423 0424 0357 0.341 0.324 0309 0328 0497 0357 0356  0.367 22.81
12 0.273  0.264 0.220 0.243  0.269 0.327 0.258 0.254 0.243 0257 0332 0.283 0.233  0.251 12.01
13 0235 0.225 0.236 0317 0.246 0.204 0.145 0.147 0.133 0.142 0.215 0.183  0.180  0.160 26.25
14 0.170  0.169  0.165 0.168 0.166 0.160 0.157 0.159 0.158 0.159 0.162 0.158 0.157  0.157 2.97
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 0.00
16 0.265 0.251 0309 0.249 0.247 0.200 0.222 0.173 0.164 0.176 0269 0.228 0.229  0.231 17.72
17 0.284 0279 0362 0306 0306 0.255 0.265 0.261 0247 0250 0277 0258 0264 0.266 10.98
18 0362 0331 0442 0370 0368 0301 0.191 0.187 0.197 0314 0265 0.247 0.247 0.233 27.09
19 0.784  0.743 1.005 0.868 0.865 0.751 0.663  0.650 0.549 0.570 0.722 0.681 0.679  0.682 16.69
20 0.121  0.116  0.144  0.159 0.170 0.110 0.128 0.102 0.131  0.118 0.179 0.135  0.130  0.106 17.73
21 0376 0317 0439 0436 0438 0326 0295 029 0409 0437 0670 0540 0575  0.580 26.52
22 0.159  0.138 0.179 0.172 0.172 0.136  0.138 0.138 0.173  0.183  0.259 0209 0.216  0.219 20.71
23 0.076  0.063  0.072 0.079 0.080 0.060 0.058 0.059 0.094 0.100 0.149 0.109 0.118 0.120 31.34
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Figure 3 Dendrogram of cluster analysis of 14 batches of

Shangfengting capsules
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Figure 4 The PCA scores Plots of 14 batches of Shangfengting

capsules
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Figure 5 Loading plot of 14 batches of Shangfengting capsules
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Figure 6 The OPLS—DA scores plots of 14 batches of Shang-

fengting capsules
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