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Quality evaluation of Rabdosiae Rubescentis Herba from different areas by
HPLC-PDA fingerprint combined with principle component analysis
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Abstract: Objective To establish HPLC-PDA fingerprint for study on Rabdosiae Rubescentis Herba (RRH) from different areas and to
scientifically evaluate and effectively control the quality of RRH from different areas by HPLC fingerprint combined with principal
component analysis (PCA). Methods The fingerprint of RRH was established by HPLC-PDA and PCA and semblance analysis methods
were applied to treating the experimental data in order to fine the similarity and difference among 18 batches of RRH from four different
areas. The chromatographic procedure was carried out with Diamonsil™ C;g (250 mm x 4.6 mm, 5 pm) as an analytic column and a mixture
consisting of acetonitrile-0.05% phosphoric acid in gradient as mobile phase, and the temperature of column was 30 ‘C. The detection
wavelength was set at 238 nm and the flow rate was 0.8 mL/min. Results The common mode of HPLC characteristic chromatographic
profile was set up with 19 common peaks, and four of them were identified as oridonin, ponicidin, lasiodonin, and rosmarinic acid. The
similarities of 18 batches of RRH were between 0.421— 0.984. The result of PCA showed that the accumulative contribution rate of the first
three factors was up to 87.3%, which were chosen to comprehensively evaluate the quality of RRH. Conclusion The application of HPLC
combined with PCA could quickly and objectively evaluate the quality difference of RRH in different batches.
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Table 1 Sources of RRH samples
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Table 2 Gradient elution process of flow phase
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0 5 95

10 15 85

40 20 80

65 30 70

80 35 65

95 60 40
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Table 3 Relative retention times of common peaks

AR O B I 1)

S1 S2 S3 S4 S5 S6 S7 S8

S10 S11  S12 S13  S14  S15 S16 S17 S18

O© 00 9 O L A W N =

e e e e e e
O 0 9 N W bk W N~ O

0.193 0.193 0.193 0.193 0.193 0.193 0.192 0.193 0.193
0.214 0.214 0.214 0.214 0.214 0.214 0.214 0.213 0.214
0.312 0.312 0.312 0.312 0.312 0.313 0.312 0.311 0.312
0.463 0.463 0.463 0.463 0.463 0.464 0.463 0.462 0.463
0.512 0.512 0.512 0.512 0.512 0.511 0.512 0.512 0.512
0.591 0.591 0.591 0.591 0.591 0.591 0.591 0.591 0.592
0.617 0.617 0.617 0.617 0.616 0.618 0.617 0.617 0.616
0.692 0.692 0.692 0.691 0.691 0.692 0.692 0.692 0.692
0.814 0.814 0.814 0.814 0.814 0.814 0.811 0.814 0.814
0.873 0.873 0.873 0.873 0.873 0.873 0.872 0.873 0.873
0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921
0.971 0.971 0.971 0.971 0.971 0.972 0.971 0.972 0.971
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.418 1.418 1.418 1.418 1.418 1.416 1.415 1.418 1.418
1.789 1.789 1.789 1.789 1.789 1.787 1.789 1.789 1.789
1.912 1912 1912 1912 1912 1911 1.912 1.912 1912
2.152 2.152 2.152 2.152 2.152 2.153 2.151 2.152 2.152
2.614 2.614 2.614 2.614 2.613 2.614 2.614 2.615 2.614
2.873 2.873 2.873 2.873 2.873 2.873 2.873 2.871 2.873

0.193 0.194 0.193 0.193 0.192 0.193 0.193 0.193 0.193
0.216 0.214 0.214 0.214 0.215 0.214 0.214 0.214 0.214
0.312 0312 0.312 0.312 0.313 0.312 0.312 0.312 0.312
0.461 0.463 0.463 0.463 0.463 0.463 0.463 0.463 0.463
0.512 0.512 0.511 0.512 0.512 0.512 0.512 0.512 0.512
0.591 0.591 0.590 0.591 0.591 0.591 0.591 0.591 0.591
0.617 0.617 0.617 0.617 0.617 0.617 0.617 0.617 0.617
0.692 0.692 0.691 0.692 0.692 0.692 0.692 0.692 0.692
0.813 0.814 0.813 0.814 0.814 0.814 0.814 0.814 0.814
0.873 0.874 0.873 0.873 0.873 0.873 0.873 0.873 0.873
0.921 0.922 0.921 0.920 0.920 0.921 0.921 0.921 0.921
0.971 0.971 0.971 0.971 0.970 0.971 0.971 0.971 0.971
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.418 1.418 1.418 1.418 1.417 1.418 1.418 1.418 1.418
1.788 1.789 1.789 1.788 1.789 1.789 1.789 1.789 1.789
1.912 1912 1912 1911 1911 1912 1912 1.912 1912
2.152 2.152 2.152 2.152 2.151 2.152 2.152 2.152 2.152
2.614 2.614 2.614 2.614 2.614 2.614 2.614 2.614 2.614
2.873 2.873 2.873 2.872 2.873 2.873 2.873 2.873 2.873
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Table 4 Relative areas of common peaks

HET U T A

i

Jn

S1

S2 S3

S4 S5

S6 S7 S8

S9

S10 S11  S12 S13  S14 S15 S16  S17 SI8

0NN N AW~

I e T R O e e T T S =
O 0 NN L bW~ OO

0.003 0.0913 0.093
0.102 0.114 0.014
0.113 0.112 0.112
0.463 0.363 0.163
0.512 0.212 0.112
0.591 0.191 0.191
0.617 0.117 0.097
0.692 0.192 0.092
0.512 0.414 0.117
0.973 0.813 0.173
0.412 0.321 0.221
0.315 0471 0.171
1.000 1.000 1.000
0.418 0.318 0.418
0.089 0.189 0.289
0.112 0.012 0.112
0.152 0.152 0.156
0.614 0.418 0314
0.273 0.173 0.179

0.037 0.027
0.138 0.187
0.113 0.115
0.147 0.205
0.117 0.124
0.097 0.114
0.067 0.121
0.397 0.127
0.178 0.187
0.213 0.152
0.237 0.214
0.217 0.189
1.000 1.000
0.311 0.354
0.151 0.121
0.078 0.157
0.148 0.156
0.267 0.357
0.178 0.172

0.178 0.113 0.197
0.128 0.116 0.146
0.116 0.124 0.167
0.467 0.187 0.497
0.564 0.567 0.515
0.568 0.578 0.515
0.676 0.655 0.621
0.615 0.615 0.637
0.567 0.814 0.810
0.911 0.811 0.970
0.557 0.221 0.735
0.335 0.354 0.411
1.000 1.000 1.000
0.428 0.418 0.413
0.211 0.168 0.189
0.134 0.115 0.124
0.124 0.111 0.127
0.656 0.687 0.624
0.211 0.446 0.215

0.141
0.224
0.193
0.487
0.487
0.414
0.597
0.591
0.787
0911
0.411
0.415
1.000
0.416
0.123
0.157
0.134
0.687
0.211

0.121 0.114 0.102 0.121 0.094 0.081 0.092 0.393 0.111
0.287 0.204 0.215 0.116 0.415 0.119 0.113 0.118 0.187
0.121 0.124 0.131 0.478 0.119 0.118 0.114 0.511 0.156
0.461 0.420 0.311 0.563 0.261 0.267 0.365 0.061 0.466
0.564 0.527 0.415 0.478 0.311 0.311 0.210 0.418 0.515
0.511 0.5271 0.411 0.502 0.278 0.397 0.298 0.193 0.493
0.621 0.567 0.415 0.424 0.314 0.211 0.219 0.116 0.112
0.654 0.611 0.527 0.514 0.493 0.592 0.496 0.161 0.781
0.464 0.457 0.415 0.611 0.716 0.215 0.211 0.119 0.911
0.514 0.857 0.887 0.372 0.319 0.278 0.276 3.412 0.178
0.424 0.465 0.413 0.321 0.297 0.227 0.228 0.521 0.911
0.217 0311 0.361 0.127 0.176 0.179 0.278 0.377 0.976
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.387 0.415 0.311 0.217 0.218 0.115 0.116 0.317 0.675
0.189 0.182 0.217 0.182 0.188 0.186 0.283 0.787 0.760
0.127 0.112 0.116 0.118 0.119 0.011 0.113 0.412 1.912
0.115 0.121 0.154 0.158 0.118 0.116 0.151 0.118 2.152
0.524 0.243 0.314 0.617 0.511 0.116 0.114 0.114 2.614
0.247 0.273 0.172 0.178 0.158 0.112 0.818 0.078 0.443
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Fig. 1 HPLC fingerprint of RRH reference atlas (A) and

mixed reference substance (B)
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Table S Similarity of 18 batches of RRH samples

B 5 FHUE B S FHUE
S1 0.978 S10 0.882
S2 0.964 S11 0.978
83 0.718 S12 0.984
S4 0.728 S13 0.978
85 0.712 S14 0.978
S6 0.954 S15 0.979
S7 0.959 S16 0.511
S8 0.873 S17 0.427
S9 0.878 18 0.421
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Fig.2 Overlapped chromatogram of RRH from different areas
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Fig. 3 Score chart of RRH from different areas
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