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Establishment of HPLC fingerprint of Rebitong Mixture and determination of
paeoniflorin, naringin, baicalin, and asperosaponin VI

QIU Qiong-hua, LI Juan-yong, WEI Qian, MAO Gui-fu
Liuzhou Traditional Chinese Medical Hospital (Liujcouh Si Ywcuengh YihYen), Liuzhou 545001, China

Abstract: Objective To establish the HPLC fingerprint of Rebitong Mixture and to simultaneously determine the contents of
paeoniflorin, naringin, baicalin, and asperosaponin VI in Rebitong Mixture by HPLC method. Methods The fingerprint analysis was
adopted on Agilent 1260 C1s (250 mm =<4.6mm, 5 um) with the mobile phase consisted of acetonitrile - 0.2% phosphoric acid flowing
at 1.0 mL/min in gradient elution manner, and the detection wavelength was set at 212 nm with column temperature 30 C. Similarity
of fingerprints was evaluated, and cluster analysis (CA), principal component analysis (PCA) and orthogonal partial least squares-
discriminant analysis (OPLS-DA) were used to analyze the sample patterns. The contents of paeoniflorin, naringin, baicalin, and
asperosaponin VIin Rebitong Mixture were determined by HPLC method on Agilent 1260 Cis column (250 mm > 4.6 mm, 5 pum).
Acetonitrile - 0.2% phosphoric acid was used as the mobile phase by gradient elution. The detection wavelength were 230 nm for
paeoniflorin, 280 nm for naringin and baicalin, and 260 nm for asperosaponin VI. The flow rate was 1 mL/min, the column temperature
was 30 ‘C, and the injection volume was 10 pL. Results There were 26 common peaks in the fingerprints of 10 batches of Rebitong
Mixture samples, and the similarity was all above 0.99. The 10 batches of samples were divided into 2 categories with chemical pattern
recognition, and four peaks that had a greater impact on the quality of preparations were selected by OPLS-DA analysis. The linearity
of paeoniflorin, naringin, baicalin, and asperosaponin VI was 27.238 — 272.384, 38.207 — 382.066, 77.864 — 778.642, 51.015 —
510.015 pg/mL, and the average recoveries were 95.34%, 103.51%, 103.51%, and 102.68% with RSD values of 0.65%, 1.12%, 0.86%,
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and 2.41%, respectively. Conclusion The method is accurate, reasonable, and reproducible, and can be used for the quality control

and evaluation of Rebitong Mixture.

Key words: Rebitong Mixture; fingerprints; acquaintance evaluation; cluster analysis; paeoniflorin; naringin; baicalin; asperosaponin
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Table 1 Evaluation results of fingerprint similarity of 10 batches of Rebitong Mixture

‘ HiLE
.
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R

S1 1.000 0.997 0.997 0.990 0.980 0.983 0.997 0.989 0.997 0.990 0.996
S2 0.997 1.000 0.999 0.990 0.979 0.982 0.998 0.990 0.998 0.990 0.996
S3 0.997 0.999 1.000 0.990 0.981 0.983 0.999 0.990 1.000 0.989 0.996
S4 0.990 0.990 0.990 1.000 0.993 0.992 0.990 0.999 0.990 0.999 0.998
S5 0.980 0.979 0.981 0.993 1.000 0.997 0.981 0.993 0.981 0.993 0.993
S6 0.983 0.982 0.983 0.992 0.997 1.000 0.982 0.992 0.982 0.992 0.993
S7 0.997 0.998 0.999 0.990 0.981 0.982 1.000 0.990 1.000 0.990 0.996
S8 0.989 0.990 0.990 0.999 0.993 0.992 0.990 1.000 0.990 1.000 0.997
S9 0.997 0.998 1.000 0.990 0.981 0.982 1.000 0.990 1 0.990 0.996
S10 0.990 0.990 0.989 0.999 0.993 0.992 0.990 1.000 0.990 1.000 0.997
R 0.996 0.996 0.996 0.998 0.993 0.993 0.996 0.997 0.996 0.997 1.000
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Table 2 Characteristic peak retention time and relative peak area of 10 batches of Rebitong Mixture

2 10 HERIRE G FIHHIELE R B R FIAE X E AR

. HE X W T AR e T AR
Y5 tr/min

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10  RSD/%

1 6.155 0201 0173 0201 0173 0.187 0.188 0.197 0161 0.194 0.158 8.79
2 7302 0.016 0.025 0.026 0.025 0.025 0.024 0.026 0.026 0.026 0.026 12.08
3 8199 0.008 0.009 0.010 0.011 0.015 0.013 0.011 0.012 0.010 0.011  17.00
4 13.126  0.024 0.011 0.013 0.008 0.01 0.01 0.012 0.009 0.012 0.009 37.09
5 18.642  0.024 0.027 0.028 0.026 0.023 0.021 0.028 0.025 0.028 0.026 9.55
6 23015 0.015 0.024 0.023 0.022 0.026 0.023 0.022 0021 0.024 0.022 12.80
7 26.785 0.038 0.021 0.022 0.020 0.039 0.033 0.020 0016 0.019 0.016 35.92
8 27.194  0.016 0.02 0.022  0.023 0.023 0.027 0020 0020 0.020 0.020 13.65
9 40.106 0.014 0.028 0.033 0.023 0.039 0.051 0031 0026 0.026 0.025 33.64
10 49.248 0.012 0.014 0.015 0.015 0.011 0.013 0.018 0.014 0.016 0.014 1353
11 50.819 0.230 0.215 0.245 0.261 0.221 0.212 0.248 0.261 0.246 0.263 8.10
12 53.176  0.037 0.039 0.043 0.029 0.042 0.058 0.043 0.028 0.042 0.028 23.73
13 54916 0.046 0.047 0.055 0.044 0.055 0.054 0.055 0.044 0.056 0.045 10.55
14 57.147  0.012 0.016 0.018 0.010 0.010 0.009 0.018 0.011 0.019 0.012 27.12
15 59.847 0.032 0.024 0.025 0.024 0.025 0.024 0.026 0.033 0.026 0.024 12.29
16 65.961 0.01 0.016 0.019 0.016 0.014 0.016 0.014 0.019 0.019 0.018 19.18
17 66.465  0.012 0.015 0.016 0.012 0.012 0.018 0.012 0.012 0.016 0.013 16.93
18 67.663  0.305 0.31 0.343 0.245 0.284 0.253 0.346 0.245 0.345 0.245 14.89
19 70.066 0.014 0.013 0.015 0.011 0.015 0.014 0.014 0.011 0.014 0.01 1411
20 72866  0.211 0.194 0.217 0.325 0.427 0.379 0.218 0.325 0.217 0.325 28.99
21 78779 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000 1.000 0.00
22 81.794  0.117 0.117 0.125 0.143 0.101 0.046 0.128 0.144 0.127 0.144 2452
23 83.864 0.034 0.034 0.040 0.037 0.039 0.038 0.036 0.031 0.036 0.036 7.53
24 86.960 0.165 0.163 0.167 0.148 0.165 0.141 0.168 0.149 0.167 0.148 6.51
25 89.636  0.169 0.179 0.183 0.185 0.178 0.17 0.181 0.185 0.184 0.185 3.29
26 96.396  0.017 0.032 0.039 0.027 0.03 0.032 0.039 0.027 0.039 0.027 22.46
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Fig. 3 Dendrogram of cluster analysis of Rebitong Mixture
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Table 3 Characteristic value and variance contribution rate
of main components of Rebitong Mixture

ERsr  RRAEE TSR BB ST %
1 15.274 58.748 58.748
2 4.921 18.929 77.677
3 3.299 12.690 90.367
4 1112 4.276 94.643
5 0.820 3.152 97.795
6 0.338 1.301 99.096
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Table 4 Principal component factor loading matrix of
Rebitong Mixture

MRS Eal ES 2 ERS3 4
1 0.904 0.390 0.092 —-0.103
2 0.714 —0.649 -0.071 0.224
3 0.885 -0.313 -0.272 0.142
4 0.342 0.899 0.048 -0.224
5 0.643 0.623 0.234 0.258
6 0.833 -0.411 —0.008 0.351
7 0.891 0.400 —0.188 0.077
8 0.894 —0.380 —-0.116 —-0.140
9 0.876 —0.462 0.052 —-0.034
10 0.423 —0.236 0.505 —-0.527
11 0.680 0.188 —0.638 —0.228
12 0.942 —-0.067 0.264 —-0.186
13 0.970 0.017 0.175 0.044
14 -0.079 0.333 0.913 0.155
15 0.567 0.591 —-0.362 -0.216
16 0.323 -0.771 0.011 0.025
17 0.783 -0.220 0.240 —0.265
18 0.646 0.518 0.531 0.151
19 0.915 0.286 0.200 0.183
20 0.775 -0.297 —0.532 0.100
21 0.938 0.205 -0.234 —0.068
22 -0.715 0.418 -0.417 0.342
23 0.963 0.046 —0.092 0.035
24 0.847 0.485 0.016 0.208
25 0.939 0.110 —-0.310 0.029
26 0.543 -0.513 0.617 0.153
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Fig. 4 Principal component analysis score chart of 10

batches of Rebitong Mixture
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Fig. 7 HPLC chromatograms of Rebitong Mixture sample (A), mixed reference substances (B), negative sample without
Paeoniae Radix Rubra (C), negative sample without Aurantii Fructus (D), negative sample without Scutellariae Radix
(E), and negative sample without Dipsaci Radix (F)
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Table 5 Linear relationships of four constituents

5% EVEpEE r £V Fl/(ug-mL™Y)
AjYyE Y=12.654 X—19.074 0.999 9 27.238~272.384
Tt 2 EF Y= 17.180 X—2.785 1.0000 38.207~382.066
T Y=30.460 X+18.737 1.0000 77.864~778.642
NS0 A VI Y=1.825 X—0.939 1.0000 51.015~510.015
36 FREMIAIE 25 mL &, L6 4, MMAATZATH . M. B
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Hitt 5 20210701 #EIH G 6 43, Hl& AL 1.12%. 0.86%. 2.41%.
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Table 6 Results of paeoniflorin, naringin, baicalin, and
asperosaponin VI in Rebitong Mixture (n=3)

Ji R I/ (mg -mL )

S oww maw  msE RV
20181201 0.4578 0.8095 23891 0.767 2
20190601 0.5245 06562 1.9610 1.156 7
20190901 0.5371 06736 1.8052 1.2131
20191101 0.4948 04554 1.8532 0.9215
20200201 1.0780 0.7146 2.4594 1.445 4
20200701 1.2597 0.6496 2.5694 1.4858
20210201 0.5431 05335 1.9263 0.9720
20210701 05607 05994 1.9170 0.956 2
20211001 0.5630 0.6933 1.9610 1.1690
20211101 04075 0.8122 22810 0.714 0

4 g
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