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Abstract: Objective To evaluate the quality of Zidan Huoxue Tablets (ZHT) based on HPLC fingerprint and multi-component
content determination combined with chemical pattern recognition method. Methods ACE Neptune-Cis column (250 mm x 4.6 mm,
5 um) was used with acetonitrile-0.1% phosphoric acid aqueous solution as mobile phase at a flow rate of 1.0 mL/min. The detection
wavelength was 275 nm and the column temperature was 25 C. A total of 18 batches of ZHT was analyzed, and the quality of ZHT was
evaluated by the similarity evaluation system of traditional Chinese medicine chromatographic fingerprints combined with cluster
analysis and principal component analysis. Results The fingerprint of ZHT was established. Twenty-six common peaks were
identified and nine of them were identified, including 2-sodium danshensu, 8-rosmarinic acid, 9-lithospermic acid, 10-salvianolic acid
B, 12-salvianolic acid A, 21-dihydrotanshinone I, 22-cryptotanshinone, 23-tanshinone I, and 25-tanshinone I1a. The similarity of

fingerprints of 18 batches of ZHT was between 0.93 and 1.00. The results of cluster analysis and principal component analysis were
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basically consistent with similarity results. After validating the multiple component quantitative analysis condition through

methodology, the average recoveries were between 98.27% and 103.42%, and the RSD were in the range of 0.86%—2.53%. The

content of sodium danshensu, rosmarinic acid, lithospermic acid, salvianolic acid B, dihydrotanshinone I, cryptotanshinone,
tanshinone I, tanshinone Il in 18 batches of ZHT were in the range of 0.149%—0.218%, 0.179%—0.225%, 0.222%—0.286%,
3.570%—6.399%, 0.048%—0.136%, 0.122%—0.309%, 0.061%—0.215%, 0.093%—0.413%, respectively. Conclusion There is a

certain quality difference between different batches of ZHT. Through the combination of fingerprinting, cluster analysis and principal

component analysis, the quality of ZHT can be comprehensively evaluated. The establishment of this method can provide reference

for the quality control and evaluation of ZHT.

Key words: Zidan Huoxue Tablets; chemical pattern recognition; HPLC; fingerprint; principal component analysis; cluster analysis;

sodium danshensu; rosmarinic acid; lithospermic acid; salvianolic acid B; salvianolic acid A; dihydrotanshinone I; cryptotanshinone;

tanshinone I; tanshinone Ila
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Fig.1 HPLC superposed fingerprints of 18 batches of ZHT and common mode of HPLC fingerprints (R)
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Fig. 2 HPLC of mixed reference substances (A) and common mode of HPLC fingerprints of ZHT (R)
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Table 1 Relative retention time of common peaks of 18 batches of ZHT
HURE DR BB )

Sl 2 %3 sS4 85 86 ST S8 S9 Sl0 SH SI2 813 Sl4 S15 Sl6  S17  SI8 “FHE RSD%
0.1414 0.1386 0.138 6 0.138 8 0.1390 0.1389 0.1389 0.138 7 0.138 7 0.1422 0.139 1 0.1393 0.1392 0.138 9 0.1392 0.139 1 0.139 1 0.1392 0.1393 0.657
0.2597 0.2552 0.2546 0.256 4 0.2557 0.256 4 0.255 8 0.254 8 0.254 7 0.260 8 0.2553 0.254 5 0.254 1 0.253 8 0.254 0 0.254 6 0.253 5 0.2537 02554 0.747
0.506 5 0.505 7 0.504 8 0.506 2 0.507 2 0.506 3 0.505 8 0.5052 0.504 9 0.508 5 0.506 1 0.505 3 0.504 7 0.503 7 0.504 5 0.505 4 0.504 4 0.504 6 0.5055 0.221
0.5156 05152 0.5144 0.5158 0.5169 0.516 0 0.5155 0.5151 0.5145 0.5174 0.5155 0.5152 0.5142 0.5133 0.5144 0.5148 0.5142 0.5144 05151 0.189
0.5242 05237 0.522 8 0.5239 0.524 5 0.523 7 0.522 6 0.5223 0.5213 0.526 6 0.524 4 0.523 8 0.5225 0.5215 0.5222 0.5225 0.521 8 0.5222 0.523 1 0.245
0.6617 0.6619 0.661 6 0.662 6 0.663 6 0.661 6 0.661 6 0.661 7 0.6612 0.6622 0.662 3 0.662 2 0.661 6 0.660 7 0.661 2 0.661 8 0.660 6 0.662 1 0.6618 0.102
0.88270.8826 0.8827 0.8829 0.8823 0.8822 0.8823 0.8828 0.882 6 0.882 5 0.882 8 0.8824 0.883 5 0.8823 0.8820 0.8829 0.8823 0.8832 0.8826 0.041
0917509177 09174 09179 0.9175 0.9174 0.9173 0.9178 0.9176 0.9178 0.9179 0.9176 0.9183 0.9170 0.9173 0.9178 0.9173 0.918 1 0.9176 0.033
0.9353 0.93550.9353 0.9356 0.9351 0.9352 0.9351 0.9355 0.9354 0.9355 0.9355 0.9352 0.9359 0.9347 0.9351 0.9354 0.9351 0.9357 0.9353 0.028
1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 0.000
11 1.0402 1.0400 1.0404 1.0404 1.040 1 1.0400 1.040 6 1.0400 1.040 1 1.0399 1.040 5 1.0403 1.0404 1.0402 1.0403 1.0398 1.040 5 1.040 8 1.0402 0.024
12 1.0718 1.0712 1.0716 1.0717 1.0713 1.0712 1.0719 1.071 1 1.071 1 1.0757 1.0720 1.0719 1.0719 1.0714 1.0714 1.0716 1.0719 1.0725 1.0719 0.0%4
13 1.1038 1.1030 1.1034 1.1036 1.103 6 1.1034 1.1040 1.1030 1.103 1.1026 1.1039 1.1038 1.1042 1.1033 1.103 8 1.1039 1.103 7 1.104 8 1.103 6 0.046
14 1.2824 12865 1.2866 12863 1.288 1 1.2879 1.2876 1.2877 1.2871 1.2863 1.2898 1.2908 1.2890 1.2895 1.2903 1.290 1 1.2902 1.2903 1.288 1 0.160
15 1.2975 13028 1.3027 1.3025 1.304 1 1.3037 1.304 0 1.303 7 1.303 3 1.3028 1.306 4 1.307 5 1.305 8 1.3059 1.307 1 1.306 8 1.306 9 1.3069 1.3045 0.186
16 1355113596 1.3594 13591 1.361 1 1.360 5 1.3612 1.360 7 1.360 4 1.3594 1.363 8 1.3648 1.363 1 1.363 1 1.364 7 1.3642 1.364 4 1.3643 13616 0.187
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1.3891 13923 1.392'1 1.391 8 13939 1.393 1 1.3938 1.3934 1.3932 1.3922 1.396 7 1.397 6 1.3959 1.3958 1.3975 1.396 8 1.3972 1.3971 1.3944 0.172
14395 14401 1.440 1 14395 14416 1.4408 14417 14412 14411 1.4408 1.4450 1.4459 1.443 6 1.4437 1.4456 1.4447 1.4452 14451 1.4425 0.154
14704 14706 1.4707 1.470 1 1.4724 14714 14725 14719 14721 1.4713 1.4757 1.476 5 1.474 4 14744 14765 1.4754 14762 1.4759 14733 0.155
15193 15239 1.5245 15238 1.5260 1.524 8 1.5262 1.5253 1.526 1 1.5245 1.5293 1.5304 1.528 0 1.528 1 1.530 1 1.5291 1.5300 1.5296 1.526 6 0.188
1.6777 1.680 1 1.6799 1.6790 1.680 8 1.6802 1.6814 1.680 7 1.6813 1.6809 1.6857 1.686 8 1.6842 1.684 1 1.6865 1.6849 1.6864 1.6858 1.6826 0.170
1.8579 1.8639 1.863 8 1.8626 1.864 0 1.8642 1.8652 1.8647 1.8647 1.8646 1.869 8 1.8711 1.8694 1.868 6 1.8715 1.8692 1.8709 1.870 1 1.866 5 0.195
1.8838 1.8902 1.890 1 1.8889 1.8903 1.8906 1.8916 1.8910 1.8910 1.8908 1.896 1 1.8973 1.8959 1.8949 1.8978 1.8954 1.8972 1.8963 1.8927 0.194
1.9594 1.966 6 1.966 3 1.9650 1.9662 1.966 8 1.9677 1.9675 1.9673 1.966 8 1.9723 1.9738 1.9724 1.9715 1.9744 19717 1.9739 1.9726 1.9690 0.197
2.0680 2.076 1 2.0758 2.0743 2.0755 2.076 4 2.0772 2.076 7 2.076 4 2.076 1 2.081 9 2.083 9 2.082 5 2.0813 2.084 1 2.081 4 2.083 3 2.081 7 2.078 5 0.198
22746 2.2916 2.290 9 2.288 7 2.2879 22909 22915 22913 2290 7 2.291 2.2963 2.3000 2.298 3 2.296 0 2.298 8 2.294 4 2.297 8 2.2935 2.2925 0.243

2 18t ZHT Y EEH A IEHEXTIEER
Table 2 Relative peak area of common peaks of 18 batches of ZHT
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S1 283 S4 S5 S6 ST S8 S9 S0 SHI SI2 S13 Sl4 S15 Sl6  S17  SI8 “FE RSD%
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0.0091 0.0114 0.0102 0.0119 0.0117 0.0117 0.0120 0.0139 0.011 3 0.009 5 0.0105 0.0107 0.011 7 0.0113 0.012 6 0.0125 0.0118 0.0121 0.0114 9.653
0.0367 0.0370 0.027 1 0.025 5 0.021 5 0.025 4 0.026 5 0.033 3 0.0323 0.0459 0.0328 0.029 5 0.026 8 0.028 0 0.027 8 0.025 6 0.032 6 0.033 0 0.0304 18.284
0.001 2 0.001 4 0.0012 0.001 1 0.000 & 0.0013 0.001 0 0.001 4 0.0010 0.0014 0.0013 0.0012 0.0009 0.0013 0.0012 0.0009 0.0013 0.00100.0012 16.314
0.006 4 0.0063 0.005 7 0.005 6 0.004 9 0.0057 0.005 7 0.006 2 0.0057 0.006 6 0.006 0 0.005 8 0.005 8 0.006 0 0.006 0 0.005 5 0.006 0 0.0056 0.0059 6.441
0.001 4 0.0019 0.001 5 0.001 6 0.0013 0.001 6 0.001 6 0.0017 0.0014 0.0016 0.0019 0.0015 0.0015 0.0017 0.0016 0.00150.00170.00150.0016 9.507
0.008 5 0.008 8 0.007 3 0.007 4 0.006 9 0.007 3 0.008 7 0.007 4 0.007 1 0.0106 0.009 3 0.007 8 0.007 2 0.007 8 0.008 1 0.007 5 0.007 3 0.007 1 0.0079 11.771
0.01910.0191 0.020 3 0.017 4 0.018 0 0.016 5 0.021 6 0.0209 0.0209 0.0192 0.020 7 0.0229 0.017 6 0.017 1 0.021 0 0.017 4 0.022 7 0.022 5 0.0197 10.080
0.0879 0.080 5 0.078 3 0.073°9 0.063 7 0.0729 0.074 0 0.0779 0.073 0 0.094 4 0.080 7 0.0822 0.074 5 0.074 6 0.079 9 0.070 9 0.0794 0.076 1 0.0775 8.415
0.0932 0.0852 0.083 7 0.079 4 0.068 5 0.080 4 0.084 8 0.082 9 0.0824 0.104 3 0.0855 0.0870 0.078 6 0.081 6 0.083 6 0.079 & 0.0853 0.084 5 0.0839 8.140
1.000 0 1.000 0 1.000 0 1.000 0 1.0000 1.000 0 1.000 0 1.000 0 1.0000 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.0000 0.000
0.0443 0.0429 0.0422 0.0372 0.029 7 0.038 0 0.044 7 0.0377 0.0372 0.048 9 0.044 5 0.046 4 0.0355 0.038 2 0.042 9 0.036 6 0.039 5 0.037 5 0.0402 11.359
0.0167 0.0327 0.033 1 0.031 6 0.025 4 0.033 3 0.038 6 0.043 5 0.0424 0.007 1 0.0314 0.0356 0.029 5 0.031 6 0.034 5 0.031 4 0.0432 0.041 6 0.0324 27.457
0.0701 0.057 7 0.024 8 0.025 7 0.023 4 0.027 7 0.0377 0.0279 0.026 8 0.1126 0.0471 0.0304 0.032 1 0.027 2 0.034 3 0.028 2 0.027 5 0.028 0 0.038 3 56.611
0.0247 0.0132 0.010 7 0.0112 0.0104 0.010 7 0.007 3 0.0112 0.0106 0.011 1 0.0158 0.0144 0.0125 0.0112 0.0157 0.005 § 0.0112 0.010 8 0.0122 31.896
0.0121 0.010 0 0.0092 0.010 3 0.007 & 0.010 0 0.012 4 0.008 9 0.009 4 0.0160 0.011 7 0.011 0 0.009 2 0.010 1 0.011 6 0.010 0 0.009 0 0.008 5 0.0104 17.552
0.0297 0.0134 0.0104 0.0103 0.009 1 0.0109 0.013 4 0.0115 0.0100 0.0321 0.0133 0.0119 0.0109 0.010 8 0.0122 0.0117 0.0113 0.0106 0.013 5 46.286
0.028 4 0.0201 0.017 5 0.0172 0.016 9 0.017 8 0.026 3 0.0194 0.0175 0.0324 0.0204 0.0199 0.020 1 0.017 8 0.021 5 0.023 0 0.0197 0.018 5 0.020 8 19.797
0.01350.0112 0.0101 0.010 1 0.0111 0.0103 0.0174 0.0114 0.0104 0.0154 0.011 6 0.0115 0.0131 0.0104 0.0134 0.0154 0.011 6 0.0112 0.0122 16.779
0.026 1 0.0158 0.0203 0.0173 0.025 8 0.016 7 0.037 6 0.0232 0.0225 0.0292 0.016 1 0.021 2 0.031 0 0.016 8 0.021 2 0.037 1 0.023 7 0.024 0 0.023 6 27.278
0.003 5 0.001 6 0.003 8 0.003 0 0.003 5 0.002 & 0.006 8 0.0032 0.003 1 0.0029 0.001 6 0.0033 0.003 7 0.002 4 0.004 2 0.004 9 0.0032 0.0032 0.003 4 33.683
0.070 6 0.047 8 0.0562 0.052 1 0.072 8 0.0509 0.101 1 0.066 5 0.066 7 0.0772 0.0474 0.059 1 0.094 4 0.052 9 0.062 4 0.106 7 0.0672 0.069 9 0.0679 25.191
0.2032 0.1527 0.180 6 0.178 0 0.228 8 0.174 1 0.2904 0.2109 0.2090 0.2140 0.1492 0.1758 0.274 7 0.1754 0.187 8 0.304 3 0.2100 0.214 4 0.207 4 20.604
0.1304 0.068 8 0.106 5 0.0794 0.138 1 0.079 1 0.189 4 0.118 5 0.1204 0.138 7 0.067 3 0.101 7 0.167 6 0.078 5 0.086 6 0.200 & 0.116 6 0.1239 0.1174 32.616
0.0533 0.036 5 0.044 7 0.048 2 0.075 1 0.043 6 0.093 2 0.0579 0.0624 0.0600 0.0359 0.0439 0.088 8 0.0453 0.059 6 0.0959 0.057 4 0.063 6 0.0592 30.234
0.33370.1553 0.2782 0.218 9 0.389 7 0.210 0 0.504 0 0.331 5 0.330 5 0.3884 0.1524 0.268 3 0.478 6 0.209 8 0.227 9 0.5454 0.3292 03402 03162 35.170
0.003 9 0.0050 0.008 9 0.0072 0.0157 0.010 4 0.0200 0.014 4 0.0137 0.0141 0.004 7 0.0158 0.021 5 0.010 1 0.011 7 0.026 4 0.0192 0.0155 0.0132 45.235
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253 MHREVET SRR 18 #t ZHT fRar&luE
SANERLAIZE P2 (R ek ds o &g AH
BAEEVHN R4G0) (2012A fRD, HEATEISIEITHL, A
RS S0 IRIR L EE, LE 2-R, FETHEANFE
W A S5t IR fe L B (SP) HIMIE, W& 3.
SEIRERAH, 18 it ZHT #£ S AHALEE A 7E 0.93~1.00,
YA AR A ZHT AN 2R, RH A

REMERFZNE R AT AP K ZHT FiEfe. o
&, HERIE Z 57N

2.6 ERNKIRAART

2.6.1 M (CAY  # 18 ik ZHT FEdh 26 4>
LA U (P AR T e TH AR B A N SPSS 21.0 B4, XF
BERET R, RAYLERE, DIRCE
FRBON M RARYE . I 3 WL, 4R R KT 10

&3 ZHT HPLC #RYEIERMELSR
Table 3 HPLC fingerprint similarity results of ZHT

FEdh o S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10 SI11 S12 S13 S14 S15 S16 S17 S18 SP

S1  1.000 0.982 0.995 0.990 0.994 0.989 0.983 0.996 0.996 0.996 0.981 0.994 0.987 0.989 0.991 0.977 0.996 0.996 0.997
S2 0.982 1.000 0.992 0.997 0.972 0.997 0.942 0.984 0.984 0.972 1.000 0.993 0.950 0.997 0.996 0.931 0.984 0.982 0.985
S3 0.995 0.992 1.000 0.998 0.993 0.997 0.975 0.998 0.998 0.989 0.992 1.000 0.981 0.997 0.998 0.968 0.998 0.997 0.998
S4 0.990 0.997 0.998 1.000 0.986 1.000 0.962 0.993 0.993 0.981 0.997 0.998 0.969 1.000 0.999 0.953 0.994 0.992 0.994
S5 0.994 0.972 0.993 0.986 1.000 0.984 0.993 0.998 0.998 0.992 0.971 0.991 0.996 0.984 0.987 0.990 0.997 0.998 0.997
S6  0.989 0.997 0.997 1.000 0.984 1.000 0.960 0.992 0.992 0.980 0.997 0.998 0.967 1.000 0.999 0.951 0.993 0.991 0.993
S7 0.983 0.942 0.975 0.962 0.993 0.960 1.000 0.985 0.986 0.987 0.941 0.973 0.999 0.960 0.966 0.999 0.985 0.987 0.985
S8 0.996 0.984 0.998 0.993 0.998 0.992 0.985 1.000 1.000 0.993 0.983 0.997 0.990 0.993 0.995 0.980 1.000 1.000 1.000
S9  0.996 0.984 0.998 0.993 0.998 0.992 0.986 1.000 1.000 0.993 0.983 0.997 0.990 0.993 0.995 0.980 1.000 1.000 1.000
S10 0.996 0.972 0.989 0.981 0.992 0.980 0.987 0.993 0.993 1.000 0.971 0.989 0.990 0.980 0.984 0.982 0.993 0.993 0.994
S11 0.981 1.000 0.992 0.997 0.971 0.997 0.941 0.983 0.983 0.971 1.000 0.993 0.949 0.997 0.996 0.930 0.984 0.981 0.985
S12 0.994 0.993 1.000 0.998 0.991 0.998 0.973 0.997 0.997 0.989 0.993 1.000 0.979 0.998 0.999 0.965 0.998 0.997 0.998
S13 0.987 0.950 0.981 0.969 0.996 0.967 0.999 0.990 0.990 0.990 0.949 0.979 1.000 0.967 0.972 0.998 0.990 0.991 0.989
S14 0.989 0.997 0.997 1.000 0.984 1.000 0.960 0.993 0.993 0.980 0.997 0.998 0.967 1.000 0.999 0.951 0.993 0.991 0.994
S15 0.991 0.996 0.998 0.999 0.987 0.999 0.966 0.995 0.995 0.984 0.996 0.999 0.972 0.999 1.000 0.958 0.995 0.994 0.996
S16 0.977 0.931 0.968 0.953 0.990 0.951 0.999 0.980 0.980 0.982 0.930 0.965 0.998 0.951 0.958 1.000 0.980 0.982 0.979
S17 0.996 0.984 0.998 0.994 0.997 0.993 0.985 1.000 1.000 0.993 0.984 0.998 0.990 0.993 0.995 0.980 1.000 1.000 1.000
S18 0.996 0.982 0.997 0.992 0.998 0.991 0.987 1.000 1.000 0.993 0.981 0.997 0.991 0.991 0.994 0.982 1.000 1.000 1.000
SP 0.997 0.985 0.998 0.994 0.997 0.993 0.985 1.000 1.000 0.994 0.985 0.998 0.989 0.994 0.996 0.979 1.000 1.000 1.000

fﬁﬂﬁﬁiﬁ%‘ " ’ I, 184t ZHT N 2 38, 25 1 KNFEM S1~S4.

: ' ' ' S6. S8. S9. S1I. S12. S14. S15. S17. S18; 5

2 K NRENL S5 ST, S13. S16. HIERBLE R H H!

ANFEHLIR Z 18] ZHT AE(EAN 2 5, R0 =7 RE IR
FIZN AR AFAEF 1 ZHT g e, W,

2.6.2 T (PCA)  NiE— P BRI

RIA] ZHT PRI R E 2R, B &Mk ZHT 1)

26 N ILA IETH RS N3 SPSS #/F 4T PCA. H

HRHMEERT 1 METFRAE -, FERERS 1

ol (PCA1) TTHR%Z 98.670%, X & 77 Z ) B A 5Tk

5 Hik 98.670% (K 4), #ek 18 #t ZHT 255709 1

B3 18 #it ZHT BRIk E Fo PCA ¥FrAREM A 1 35, T CA ¥ 18 HILFE

Fig. 3 Dendrogram of cluster analysis of 18 batches of ZHT MmN 2K, PCA Y CA G5RIEA—F, KM
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F4 FHEEFRATIIE

Table 4 Eigenvalue and cumulative contribution

. GL LSRN
TRy - —
it TIETRE%  RBRTTIRE /%
1 17.761 98.670 98.670
2 0.225 1.250 99.921
3 0.011 0.061 99.982
4 0.002 0.009 99.990
5 0.001 0.003 99.994
6 0.000 0.002 99.996
7 0.000 0.001 99.997
8 0.000 0.001 99.999
9 0.000 0.001 99.999
10 0.000 0.000 100.000
11 0.000 0.000 100.000
12 0.000 0.000 100.000
13 0.000 0.000 100.000
14 0.000 0.000 100.000
15 0.000 0.000 100.000
16 0.000 0.000 100.000
17 0.000 0.000 100.000
18 0.000 0.000 100.000

RMZNA R A m 4721 ZHT lTEfe e . 4.

2.7 HPLC FEFHUE ZHT B 8 MHBEMR S SE

270 RPEXRRFE 217 TURNTRA XTI 5 g
BIEW 0. 14 24 4, 6+ 8. 10 mL (ELIEWEL% &
WA BT 10 mL SR InGE &P EE, IR
BIE e REZE, #2257, B3, Bk %% E 10 pL,
N REAL, 1% “2.37 TN Gk 4 EHEREI 2
TR B, DU IE 5o S B AR RS (XD, AH
LU T AR AR A (E NN bR (YD, 133 &4 I R
() M B3 7 FE AN ZR AL TE BB 40 oA P 2 3 Y=
6 640.4 X—1417.7, »=0.999 8, ZkItI5Hl 4.120~
41.200 pg/mL; KL Y=15 809 X—2 439.2,

2=0.999 8, ZIETE 3.080~30.800 ug/mL; K%
2 Y=12 800 X—3 089.9, »=0.999 8, £{*:7ulH
5.680 0~56.800 ug/mL; FH&EE B Y=9 002.1 X—
26259, »=0.999 4, ZPEIEHE] 101.000~1 010.000
ng/mL; “ESFEE T Y=32 752 X—3 088.6, r*=
0.999 8, Z&MEVEEE 1.596~11.596 ng/mL; [ 20
Y=41157 X—3 003, »=0.999 8, Z:PEJEH 3.520~
35200 pg/mL; FFZMEH1 Y=37 543 X—1 817.7,

»=0.999 9, VB 1.640~16.664 ng/mL; J}%

fifl Ix Y=55 733 X—8 187, *=0.999 8, Z{:iE[H
4.200~42.000 pg/mL; A] W& 5 2 KT 0.999,
KRG KRR R,

272 KEHFEEALE  REERA “2.17 BURNRA X
AR 10 L, JENBAHERE, BEEHFE 6 X,
F “2.37 WUNEAG AR E, WSFHS 2.
RIEFRR . KHER. TR B. S 120 1. Bt
Z. P01 PESE s FEIAE, FgmiR
RSD 735175 0.69%- 0.48%- 0.36%- 0.31%- 0.31%.
0.33%-+ 0.27%- 0.34%. F£ULINEZE RIT,
273 FREMEES KRR “2.17 TR — A5
W10 uL, 3 TSR 00 24 40 64 8. 10,
12, 24 h VFENAR SR “2.37 TN (il 2% 1k
FENSE, MR, RERR. KERKR. D
% B. —AStSM 1. BBHFSE. P20 PHSEE
I (OUETHI AR, T 2 W THIAR ) RSD 4358
2.10%-2.11%-2.07%- 1.48%- 2.08%- 0.42%- 0.19%
1.64%. RUIMLETARAE 24 h WEE RIF.

274 EEMERE  BZHT A5 GES 20190701),
FEERRE 6 4y, 1% “2.27 WL FATHI% 6 /i
MR, 1% “2.37 TR R SR EERE I R, 1S
ZEM. RIEFR. BHER. K B. 4=
il 1. BT SE. T2 1. PSR A 0GR,
THE A B RSD 735108 2.75% 1.91%. 1.76%-
2.01%-. 3.01%-. 1.62%-. 1.19%. 1.22%.

275 MFERECERRE WOMmEE (PSRN
0.156%. KEFER 0.173% LHR 0.218%. ST
% B 3.788%. A STZM 1 0.069%. &2
0.144%. FFZEA1 0.110%. FFZEH 1A 0.180%)
ZHT FESR K 0.05 g FEEEFRE, 742 0d B S
N &GS PRI =N 0.5 D 1.1 0 1,
1501, BEMALISERS. RIEFKR. P B.
—EFZ 1. BASER. S PSR a6
G, 1% “227 BUR L, PATHIS 9, 1%
R “2.37 Ik S Rt AT 0 dr, DLAMRIZETHR S &,
HIHEIRERI R, SRS R, RIEFR.
Mg B. A& 1. RS, PESEE 1L 15
Ml s BFI RIS 5N 102.32% 98.27%-
99.36%+ 103.42%-. 99.53%-. 98.77%- 103.24%.
98.76%, RSD fHAZI7A 2.53%. 0.86%- 2.36%-
1.28%. 0.93%. 1.37%-. 2.12%-. 1.05%.

2.7.6 FESEEINE  H I8 Ht ZHT 4% “2.27 TR
Tk ARSI, T2 “2.37 DT B &R T
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Mg, HESRsSE, ERNES. AT, 184t
ZHT H RS 2. REFR . B, FHREK B,

“ESMBE 1. BFISER. FESER T RS A 1)
R E BN 0.149% ~ 0.218% + 0.179% ~

0.225% + 0.222% ~ 0.286% « 3.570% ~ 6.399% +
0.048% ~ 0.136% «  0.122% ~ 0.309%  0.061% ~
0.215%- 0.093%~0.413%, FHLRAIFEAR & &
ZERIAK, SEHRFE ZHT ke i B R e .

x5 HRABNELR
Table 5 Results of content determination of samples

. 5 40%
s PR wEER O KER O AHM®B —EAAZEI BASE ASB1 0 A2
20190701 0.174 0.180 0.224 3.716 0.065 0.150 0.106 0.183
20190702 0.190 0.179 0.222 4.033 0.048 0.122 0.061 0.093
20190703 0.175 0.219 0.274 5.069 0.071 0.182 0.118 0.209
20190704 0.158 0.198 0.249 4.862 0.063 0.172 0.085 0.157
20190705 0.175 0.225 0.283 6.399 0.116 0.291 0.194 0.369
20190706 0.149 0.185 0.240 4614 0.059 0.160 0.080 0.143
20190707 0.175 0.211 0.284 5.177 0.131 0.299 0.215 0.386
20190708 0.194 0.196 0.245 4.570 0.076 0.191 0.119 0.224
20190709 0.221 0.216 0.286 5.368 0.089 0.223 0.142 0.262
20190801 0.209 0.186 0.241 3.570 0.069 0.152 0.108 0.205
20190802 0.174 0.184 0.229 4.146 0.049 0.123 0.061 0.093
20190803 0.184 0.222 0.276 4.904 0.072 0.171 0.109 0.195
20190804 0.182 0.218 0.270 5.318 0.125 0.290 0.195 0.377
20190805 0.162 0.186 0.239 4.525 0.060 0.158 0.078 0.140
20190806 0.169 0.210 0.258 4.773 0.074 0.178 0.091 0.161
20190807 0.167 0.200 0.264 5.113 0.136 0.309 0.225 0.413
20190808 0.187 0.197 0.249 4.510 0.076 0.188 0.115 0.220
20190809 0.218 0.217 0.283 5.178 0.090 0.220 0.140 0.261
3 it B2 %, TG RS R R T AR
31 EEAHER UL R AR TR R AR T,

ARSI AR, fEE ZHT 8 P sr &
=, AN ET AR KAE, &EPrhiEE
275 nm AENRAERTMIBEAS, X i i 2% A [R5 771
(100%-~ 80%- 60%MHEE). AEFEET A GEAR
B BIREERO ASFEFREUN[E] (307 20 min) (3%
%, W 1 ZHT BRIl & 7% . AFEAE
MM ARG (LIE-0.1% MR KGR FHEE-0.1%
FRIKIETR L JE-0.1% /KIS« AR (204
25, 30 C) mAME T A&

32 SZERp

K 2 AR X AR EER A RSD {A45 RAK
B, BRI AR, IR 3 LA
FHXHIE T AR RSD 18 ¢ 3% 4 ZHT HPLC 8 20K e AR AL
PSRBT b, ASFERGR Z BRSPS LA+
S G REEARMNIZESR, H CA ¥ 18 #it ZHT

il % LEE T S EIEHA—SCT 8 Mg A
BFF 58 7928 FH T 3G B R 256 Bk = b v XL P
Jid RN T EL R MR T Z .
A& T2 T ZESEER 2T, Eae A~
HREY)—. e A R ZHT B45E B4l

ASLER A HPLC fa4U B S £ s & &l
E, WSS Ua MRS s T DUt
MR B AR MK MRSy, ANSEIGTREE ZHT
LPS Lo ], RN T ZHT JREbriE A J 4
fl=tae e E A Ra g E, HA
RES CA 5 PCA W ZHT K&, v ZHT Fi &
IR TR Gt
33 IhF

Hr 28 SUEITE T R AR RS 2 R R R A A
NEARGER, AT —FEete L AT I 2
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JRERITTE, BAEITIERIRET OGN, 2 Es

AR Z N, CREZH) 2015 SRR

THRHEFRSUEE RN A, N E A 26 B E A

HERI G — 1, AW FCEESL 7 ZHT I HPLC R4 K,

JLhRE 7 26 Mg, FRIA 7 H A 9 M EIGIER L

SR, AR S AT HARE AR Heh S

RN T EX HAS BAR I — 255 b, SEIURY

ZHT W& a v, FEE 1 RIS R EEH T

B, ARSI RO R IA A% e 2= 25 B 7T 0T K 9

2%,

SE 3k
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