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Abstract: Objective To establish the fingerprint chromatography of Shujin Huoxue products (Shujin Huoxue Capsule and Shujin
Huoxue Tablet) and provide a reference for its overall quality evaluation. Methods The analysis was performed on Agilent Poroshell
120 SB-Cis (150 mm X 4.6 mm, 2.7 pm) column with acetonitrile-0.2% formic acid solution for gradient elution, the flow rate was 0.5
mL/min, the detection wavelength was 277 nm, and the column temperature was 30 °C. HPLC of 23 batches of Shujin Huoxue products
were analyzed by the software “Similarity Evaluation System for Chromatographic Fingerprint of TCM (2012 edition)” combined with
principal component analysis (PCA), cluster analysis (CA), and orthogonal partial least squares discriminant analysis (OPLS-DA).
Results The similarity of 18 batches (S1—S17 and S23) of samples was more than 0.900, 23 batches of samples could be clustered
into three groups by PCA, CA, and OPLS-DA analysis. Among these, S1—S16 were clustered into group I, S23 and S17 could be
divided into group II, and S18—S22 were clustered into group III. Four common peaks with larger differences were determined from
10 common peaks, including peaks 1, 3 (5-hydroxymethylfurfural), 6 (phenylacetic acid), and 10 (4-methoxy salicylaldehyde).
Conclusion Fingerprint chromatography combined with chemical pattern recognition technique was stable and simple, which could
be used to evaluate the quality of Shujin Huoxue products systematically and comprehensively.
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Fig. 1 HPLC fingerprints of 23 batches of Shujin Huoxue products (S1—S23) and its control fingerprint (R)
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Table 1 Relative retention time of common peak in HPLC chromatograms of 23 batch of Shujin Huoxue products

e RS O B e 15
1 2 3 4 5 6 7 8 9 10
S1 0.064 0.146 0.196 0.285 0.365 0.378 0.654 0.780 0.805 1.000
S2 0.064 0.143 0.189 0.280 0.365 0.379 0.653 0.781 0.816 1.000
S3 0.064 0.146 0.197 0.288 0.370 0.383 0.655 0.779 0.804 1.000
S4 0.065 0.145 0.195 0.284 0.366 0.379 0.676 0.783 0.807 1.000
S5 0.063 0.151 0.200 0.289 0.369 0.383 0.652 0.779 0.804 1.000
S6 0.065 0.146 0.195 0.285 0.365 0.379 0.672 0.782 0.808 1.000
S7 0.064 0.150 0.197 0.280 0.363 0.378 0.650 0.777 0.801 1.000
S8 0.064 0.149 0.196 0.282 0.364 0.377 0.651 0.779 0.804 1.000
S9 0.064 0.146 0.196 0.284 0.366 0.379 0.654 0.782 0.807 1.000
S10 0.065 0.143 0.190 0.280 0.365 0.379 0.654 0.779 0.804 1.000
S11 0.064 0.152 0.201 0.290 0.371 0.384 0.656 0.784 0.808 1.000
S12 0.065 0.148 0.197 0.281 0.366 0.379 0.655 0.785 0.810 1.000
S13 0.065 0.147 0.195 0.279 0.365 0.378 0.651 0.778 0.802 1.000
S14 0.065 0.148 0.196 0.278 0.363 0.378 0.652 0.778 0.803 1.000
S15 0.065 0.145 0.195 0.282 0.367 0.380 0.650 0.780 0.805 1.000
S16 0.064 0.146 0.196 0.288 0.370 0.383 0.656 0.784 0.807 1.000
S17 0.064 0.141 0.186 0.287 0.359 0.367 0.673 0.765 0.790 1.000
S18 0.062 0.141 0.187 0.292 0.360 0.369 0.677 0.769 0.793 1.000
S19 0.061 0.142 0.188 0.291 0.361 0.369 0.679 0.770 0.794 1.000
S20 0.061 0.139 0.185 0.289 0.359 0.367 0.682 0.767 0.790 1.000
S21 0.062 0.140 0.185 0.288 0.359 0.368 0.681 0.776 0.789 1.000
S22 0.062 0.142 0.187 0.291 0.361 0.369 0.677 0.778 0.791 1.000
S23 0.062 0.141 0.186 0.290 0.360 0.369 0.676 0.767 0.777 1.000
RSD/% 2.42 2.49 2.64 1.54 1.01 1.52 1.84 0.75 1.12 0.00
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Table 2 Relative peak area of common peak in HPLC of 23 batch of Shujin Huoxue products
s HER U TR AR
1 2 3 4 5 6 7 8 9 10
S1 0.295 0.166 0.618 0.047 0.044 0.088 0.040 0.067 0.042 1.000
S2 0.277 0.155 0.563 0.043 0.044 0.074 0.048 0.110 0.078 1.000
S3 0.316 0.172 0.664 0.030 0.027 0.069 0.053 0.070 0.041 1.000
S4 0.337 0.238 0.669 0.027 0.033 0.100 0.029 0.051 0.063 1.000
S5 0.313 0.175 0.609 0.028 0.035 0.072 0.059 0.094 0.041 1.000
S6 0.369 0.118 0.408 0.027 0.026 0.114 0.043 0.040 0.059 1.000
S7 0.312 0.226 0.615 0.051 0.050 0.088 0.086 0.128 0.075 1.000
S8 0.303 0.198 0.509 0.064 0.059 0.112 0.077 0.098 0.062 1.000
S9 0.418 0.295 0.634 0.047 0.054 0.121 0.057 0.083 0.056 1.000
S10 0.274 0.258 0.604 0.035 0.064 0.119 0.064 0.124 0.077 1.000
S11 0.283 0.311 0.578 0.041 0.070 0.112 0.076 0.128 0.094 1.000
S12 0.293 0.307 0.564 0.038 0.067 0.105 0.065 0.159 0.119 1.000
S13 0.320 0.334 0.791 0.037 0.060 0.136 0.056 0.165 0.097 1.000
S14 0.337 0.332 0.632 0.054 0.087 0.181 0.162 0.293 0.108 1.000
S15 0.312 0.290 0.566 0.061 0.081 0.176 0.161 0.298 0.137 1.000
S16 0.307 0.312 0.655 0.055 0.075 0.155 0.145 0.298 0.111 1.000
S17 0.155 0.278 0.598 0.083 0.107 0.389 0.117 0.085 0.262 1.000
S18 0.281 0.466 2.651 0.195 0.136 0.352 0.293 0.576 0.081 1.000
S19 0.184 0.550 1.298 0.089 0.078 0.248 0.108 0.048 0.132 1.000
S20 0.200 0.122 2.968 0.065 0.031 0.226 0.031 0.122 0.046 1.000
S21 0.125 0.241 1.806 0.065 0.087 0.230 0.072 0.066 0.139 1.000
S22 0.230 0.447 2.389 0.114 0.159 0.320 0.064 0.075 0.218 1.000
S23 0.144 0.095 0.110 0.055 0.049 0.303 0.118 0.282 0.034 1.000
RSD/% 26.31 43.30 81.35 62.27 50.62 56.67 67.29 82.68 59.73 0.00
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Fig. 3 Score plot of principal component analysis of 23

batches of Shujin Huoxue products
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