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UPLC fingerprint of Paeoniae Alba Radix from different regions
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Abstract: Objective To establish a UPLC fingerprint method of Paeoniae Alba Radix, and provide comprehensive evaluation of their
quality in different regions. Methods The UPLC chromatographic column was Acquity UPLC® HSS T3 (100 mm x 2.1 mm, 1.8 pm).
The mobile phase was acetonitrile-0.05% phosphoric acid water with gradient elution. The detection wavelength was 230 nm and
column temperature was 30 ‘C with the flow rate of 0.4 mL/min. Similarity analysis, hierarchical clustering analysis, and principal
component analysis were undertaken to study 23 sets of UPLC fingerprints of Paeoniae Alba Radix. Results A specific UPLC
fingerprint of Paeoniae Alba Radix was established and eight common peaks were designated. The results showed that the qualities of
the 23 sets of Paeoniae Alba Radix were not stable and the samples collected from same region and different regions both had certain
differences. Conclusion UPLC fingerprint is an available and convenient method which can be used to access the quality of Paeoniae
Alba Radix rapidly.
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Table 1 Origins of 23 batches of samples
FEih s Pl i P
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S2 G S14 L
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S8 TR S20 TR
S9 TR S21 2R
S10 L S22 4
S11 TR S23 TR
S12 LI

21 mm, 1.8 um); VNN LN (A) -0.05%WiiE
KW (B), YEBEAE: 0~0.5 min, 7%~14% A;
0.5~3 min, 14% A; 3~5.5 min, 14%~18% A; 5.5~
6 min, 18%~20% A; 6~9 min, 20%~22% A; 9~
9.5 min, 22%~40% A; 9.5~11 min, 40%~50% A;
11~11.5 min, 50%~100% A; 11.5~12 min, 100%
A; 12~12.5 min, 100%~7% A; 12.5~14 min, 7%
A; KrpE K 230 nm; AR 30 C; (ARURE 0.4
mL/min; #EFFE 2 L.
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Fig. 1 Match chromatogram of 23 batches of Paconiae Radix Alba
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Table 2 Fingerprint similarity of Paeoniae Radix Alba
PiS S S22 $3 84 85 S6 ST S8 89 SI0 SII SI2 813 S14 SIS Sl6 S17 SI8 819 S0 S2A 82 $3 R
ST 1.000
S2 0999 1.000
S3 - 0.999 0999 1.000
S4 0998 0998 0998 1.000
S5 0.886 0887 0.885 0.895 1.000
S6 0938 0937 0.938 0944 0.989 1.000
ST 0.898 0899 0.898 0906 0.999 0.993 1.000
S§ 0960 0958 0.961 0960 0.849 0910 0.863 1.000
S9 0371 0374 0369 0388 0.751 0650 0732 0315 1.000
SI0 0216 0219 0215 0234 0.631 0520 0.610 0170 0.976 1.000
SIT 0298 0301 0296 0314 0698 0591 0679 0252 0993 0981 1.000
S12-0993 0992 0994 0992 0.873 0932 0.889 0975 0342 0.191 0275 1.000
SI3 0981 0980 0.980 0982 0913 0954 0.926 0970 0445 0303 0386 0.985 1.000
S14 0990 0989 0.989 0989 0.875 0929 0.891 0973 0358 0.208 0295 0.996 0994 1.000
SIS 0942 0938 0.936 0943 0.848 0878 0.857 0.882 0403 0256 0343 0925 0950 0.946 1.000
SI6 0962 0954 0961 0956 0.846 0902 0861 0950 0333 0.188 0281 0.972 0970 0.972 0.931 1.000
SI7T 0749 0746 0.741 0754 0845 0811 0.844 0679 0.691 0595 0.664 0.723 0816 0.766 0.882 0.767 1.000
SI80.827 0830 0.826 0838 0.983 0954 0.980 0760 0819 0.719 0.768 0.805 0858 0.811 0811 0.772 0.865 1.000
SI9 0436 0439 0435 0453 0.794 0704 0.777 0381 0.991 0970 0976 0410 0507 0.423 0452 0393 0.710 0.860 1.000
§20 0.108 0.110 0.106 0.124 0.545 0423 0522 0.061 0961 0983 0979 0.082 0.198 0.102 0.163 0.091 0.536 0.634 0.932 1.000
S21 0.153 0156 0.149 0.169 0577 0456 0555 0.099 0968 0981 0985 0.124 0246 0.150 0.224 0.135 0.596 0.667 0.940 0996 1.000
§22 0022 0126 0.119 0138 0551 0427 0528 0.067 0.961 0979 0979 0.092 0214 0.118 0.194 0.099 0572 0.645 0.932 0996 0.999 1.000
§23 0206 0209 0203 0222 0.622 0506 0.602 0.155 0979 0984 0993 0.180 0298 0204 0.268 0.188 0.622 0706 0.956 0993 0.998 0.995 1.000
R 08% 089% 0894 0903 0992 0982 0.993 0851 0.736 0.617 0.687 0.883 0931 0893 0.887 0.869 0.897 0.981 0.779 0532 0571 0544 0.615 1.000

R-%J BFR Q0
R-control fingerprint
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253 LR AT H SPSS 13.0 A4S AL
AT WG T R A TARHEAL AL BES , X 23 HEEATRE
TGV A3 (1 8 AN WEREAT 3 1oy o #r, Kk
FHOCHE BRI RF A S 0 22, W3k 3. W 3 AN
() BRTT 2 oTk R IA R 88.213%, KT 85%, nlft
ARG 8 ML WERGTME S, WukE
91y 20 3B nEAN E s 1. 2 A3,
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Table 3 Eigen value and total variance of principal component

Er  RIERME ek % BB TR %
1 3.399 42.493 42.493
2 2.429 30.365 72.858
3 1.228 15.356 88.213
4 0.409 5.116 93.329
5 0.274 3.423 96.752
6 0.210 2.629 99.381
7 0.031 0.391 99.772
8 0.018 0.228 100.000

A2 B3 AT R B S e T % AR R S 4 TR DR
KANFWER 7o i3 4 a7 0L, 8 ANREXS FE s 1
B ROEAR DG, Jor DAL 4. 8 F 3 0 LM DTk i
Ky AT 1L 6 F1 7 5F Ry 2 sk ik
5 R0 2 X AResr 3 Mok ok, HILAWE 5 5K
oy 3 BAAH

X R A B AT ATV, S
L PERY.  ¥,=0.084 X;+0.346 X,+0.453 X5+0.520
X,40.336 X540.079 Xg+0.202 X71+0.488 Xg; Vo=
0.560 X;—0.277 X,—0277 X;—0.022 X;,—0.004 X5+
0.519 X5+0.505 X7+0.090 Xg:  ¥3=0.255 X;+0.535 X,+
0.231 X;—0.012 X;,—0.597 X5+0.387 Xs—0.235 X7—
0.180 Xg; Y=0.278 X;+0.165 X,+0.163 X3+0.241
X;+0.056 X5+0.284 X;+0.230 X740.235 Xzo JLrf,
Vi~ You Y3 EROREE 1. 20 3RS, YARE

F4 WS HEIER

Table 4 Component matrix

oAy L)
1 2 3
1 0.155 0.873 0.283
2 0.638 —-0.431 0.593
3 0.835 —0.432 0.256
4 0.959 —0.034 —-0.013
5 0.619 —0.007 —0.662
6 0.146 0.809 0.429
7 0.372 0.787 —0.260
8 0.899 0.141 —0.200

455 3N BRI SRS TR, Xi~Xs 703K
718 8 AN LA e U [T AR (1 B A A B804

B SFEABIAN RRALS, 1525 Ik
AW ERIF, WA 5 FLRERIE 1. 20 3
F R =R, WA 4.

K 4 FRESh S1~S4.S12~815. S18 /3 A ikt
WU B2 2380 AT R0 2 RV (AT iR 3 ok 2
Ur; S5~S11. S19~S23 FEf A, Uil s
LU AATRNL 2R AT B s T S16 AT S172
S A WL FATRE it o3 A 7 B R AT

x5 HAERSES
Table 5 PCA score of samples

FE i Y Y, Y; Y
1 1.46 1.28 -1.12 0.95
2 2.04 2.09 —1.28 1.48
3 1.38 1.42 —1.11 0.96
4 1.11 2.04 —0.73 1.11
5 —1.42 -0.63 —0.37 -0.97
6 —1.54 —0.55 —0.50 —1.02
7 —1.42 —0.70 —0.52 —1.02
8 —1.67 -1.97 -1.33 -1.72
9 —1.54 -0.02 0.64 —0.64
10 —2.07 0.82 1.54 —0.45
11 -1.90 -1.52 0.27 -1.39
12 —0.14 —0.60 —1.45 —0.52
13 0.44 -0.97 -0.92 —0.28
14 0.47 —0.80 —1.54 —0.32
15 1.50 —0.46 -0.09 0.55
16 3.03 -3.95 1.13 0.30
17 5.21 —0.42 2.02 2.72
18 041 2.80 0.23 1.20
19 -1.56 2.52 1.69 0.41
20 -1.63 —0.34 1.10 -0.71
21 —0.59 —0.37 0.80 -0.27
22 —0.63 0.82 1.24 0.19
23 —0.93 —0.48 0.31 -0.56
/\
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Fig. 4 PCA score figure
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