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Establishment of HPLC Fingerprints of Paeonia tactilora Decoction Pieces and Its Cluster Analysis and
Principal Component Analysis

LIN Xiumin, ZHANG Zhenling, WANG Shengchao, YAN Mengzhen, CHEN Yitian, ZHANG Jiangshan (College
of Pharmacy, Henan University of TCM, Zhengzhou 450046, China)

ABSTRACT OBIJECTIVE: To establish HPLC fingerprints of Paeonia tactilora decoction pieces, and to conduct its cluster
analysis and principal component analysis. METHODS: HPLC method was adopted. The determination was performed on SunFire®
Cs column with mobile phase consisted of acetonitril-0.05% phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min.
The detection wavelength was set at 230 nm, the column temperature was 30 “C, the collection time was 70 min, and sample size
was 15 pL. Using paeoniflorin as reference, HPLC fingerprints of 26 batches P. tactilora decoction pieces from different habitats
and 30 batches by different processed methods were established. The similarity of samples was evaluated by TCM Chromatographic
Fingerprint Similarity Evaluation System (2012 edition) to confirm common peak. Cluster analysis and principal component
analysis were performed by using SPSS 20.0 software. RESULTS: There were 9 common peaks in HPLC fingerprints of 26 batches
of sample from different habitats, the similarity of which was higher than 0.880. Six peaks were identified, including gallic acid,
catechin, albiflorin, paeoniflorin, 1,2, 3,4, 6-pentagalloylglucose and benzoylpaeoniflorin. Cluster analysis showed that 26 batches
of samples were clustered into 2 categories when cosine distance was 15. S1-S21 were clustered into one category; S22-S26 were
clustered into the other category. By principal component analysis, the accumulative contribution rate of two main components was
81.124% . There were 10 common peaks in HPLC fingerprints of 30 batches of sample by different processed methods, the simi-
larity of which was higher than 0.970. Seven peaks were identified, including gallic acid, catechin, aplopaeonoside, albiflorin,
paconiflorin, 1, 2, 3, 4, 6-pentagalloylglucose and benzoylpaeoniflorin. Cluster analysis showed that 30 batches of samples were
clustered into 2 categories when cosine distance was 25. B1-B10 were clustered into one category; C1-C10 and J1-J10 were
clustered into the other category. By principal component analysis, the accumulative contribution rate of four main components was

86.887% . CONCLUSIONS: Established HPLC fingerprint, the results of cluster analysis and principal component analysis can
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Tab 1 Sample information
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Tab 3 Similarity of 26 batches of P. tactilora decoction (SO A by 1A (00 U , 225 58 JRL i LU 402 D4y ) 1
pieces from different habitats B, AT AT (S22) 1A (S16) AKTI H 32857

P T P T TR 245 REGHT DIA AT W I 0 TR B DARRAE 5L Y
s1 0990 s10 0991 s19 0997 BB M DR LA , >R FH SPSS 20.0 B, D2 )% 4 vk
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Tab 4 Relative retention time of common peaks in HPLC fingerprints of 26 batches of P. tactilora decoction pieces
from different habitats
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0210 0212 0208 0211 0211 0211 0211 0209 0210 0210 0210 0213 0211 0211 0212 0210 0208 0216 0210 0210 0211 0211 0217 020 0214 0210 097
0235 0237 0236 0237 0236 0237 0239 0231 0234 0235 0232 0235 0236 0239 0235 0234 0233 0233 0232 0234 0235 0236 0237 0236 0237 0230 095
0744 0.744 0740 0741 0.743 0744 0745 0741 0.744 0745 0742 0.744 0741 0745 0743 0743 0746 0759 0.740 0742 0743 0742 0.735 0744 0741 0742 053
0929 0929 0929 093 0929 093 0929 0929 0929 093 0929 0928 0929 0929 0929 0929 093 0931 0929 0929 0929 0929 0929 0929 0928 0.929  0.06
1 l 1 1 1 1 l l 1 1 1 1 l 1 1 1 1 l l 1 1 1 | l 1 0

1322 1322 1323 1318 1322 1319 1320 1319 1322 1322 1321 1322 1321 1320 132 1322 1321 1317 1321 1321 1320 1319 132 1321 1321 132 0l
1418 1419 1422 1407 1419 1411 1419 1410 1420 1421 1415 1421 1417 1418 1415 1419 1419 1412 1418 1418 1417 1416 1417 1418 1419 1402 025
1594 1594 1595 1590 1593 1590 1593 1591 1595 1.594 1593 1594 1592 1593 1591 1595 1597 1588 1593 1592 1593 1591 1590 1592 1592 1595 012
2841 2841 2855 2843 2846 2843 2846 2849 2843 2843 2848 2843 2848 2844 2845 2845 2847 2827 2850 2.848 2851 2848 2836 2.843 2845 2849 (.18
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Tab 5 Relative peak area of common peaks in HPLC fingerprints of 26 batches of P. tactilora decoction pieces
from different habitats

BS sl 02 Sy s 85 s6 ST S8 s9 SI0 S SI2 SI3 o Sl4 SIS Sl6 SI7T SIS S90S S22 SB S S5 S RSD,%
0.008 0012 0.009 0.011 0.013 0.010 0012 0009 0.009 0010 0.007 0.013 0.010 0.011 0010 0.009 0.009 0.009 0010 0011 0.011 0.019 0017 0019 0019 0018 3027
0.039 0053 0.048 0.053 0.050 0.055 0.048 0.060 0.040 0.040 0052 0.046 0.048 0.048 0.048 0050 0.036 0.004 0055 0.045 0.053 0.062 0077 009 0056 0.068 29.68
0.042 0066 0.079 0.036 0.086 0.043 0.006 0085 0.044 0062 0078 0.032 0.056 0.032 0030 0070 0.068 0.098 0.039 0.108 0.058 0208 0.5 0.128 0.153 0.118  56.39
0155 0163 0.158 0.153 0.196 0.154 0216 0284 0.157 0.164 0166 0.168 0.171 0.191 0.145 0256 0151 0360 0204 0323 0240 0954 0794 0631 0393 0600 7445
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0

0016 0020 0.023 0.021 0.023 0018 0022 0019 0021 0021 0023 0023 0.021 0.026 0026 0021 0019 0021 0023 0022 0.024 0017 0019 0025 0023 0025 1227
0132 0156 0.165 0.178 0.187 0.76 0.198 0.182 0.147 0.145 0.165 0.197 0.185 0207 0.9 0210 0.144 0232 0200 0238 0261 0323 0282 0384 0331 0371 3249
00120012 0.018 0.013 0.018 0011 0015 0019 0010 0007 0017 0.017 0.018 0.019 0019 0020 0037 0025 0019 0021 0.026 0.040 0.040 0045 0034 0048 5057
0.043 0028 0.034 0028 0.036 0.045 0033 0034 0026 0025 0025 0.028 0.029 0.02 0026 0086 0026 008 0075 009 0075 0.076 0063 0070 0052 0050  48.86
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Fig 4 Mirror image contrast of P. tactilora decoction

pieces from different habitats
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Fig 5 Dendrogram of cluster analysis of 26 batches of

P. tactilora decoction pieces from different habi-
tats
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Tab 6 Eigen value and variance contribution rate

ERA T HHIE(E JTETHE, % AP, %
1 6.002 66.686 66.686
2 1299 14438 8114

RT EBRSEFEEEEABEXEH
Tab 7 Coefficient between principal component fac-

tor and variable

s RN B0 I SR %) <5 N .7\ LR
I 0.933 =045 6 0.706 0.663

2 0714 0.079 1 0.984 0018

3 0.862 -030 8 0.907 0243

4 0.804 —0.554 9 0.639 -0011

5 0731 0617
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Tab 8 Scores of principal component factors of 26
batches of P tactilora decoction pieces from

different habitats
E FHAAF 1 FRAAT2 B9 FRAETI FRGHAF2
S1 —2.228 —0.176 Sl4 —0.849 1.024
2 —1455 0.187 SIS —0.944 1173
$3 —0.144 1.038 S16 1.240 0.781
S4 —1.121 0.758 S17 —3355 —1.576
S5 —1.211 —(.164 SI8 0.64 —0.136
S6 —1.851 0.006 S19 0.280 1.079
7 —1.168 0.029 20 0.567 —0.247
S8 0.115 0.095 S21 1.306 0.933
9 —2316 0.250 S22 1151 —3435
S10 —2344 0.018 \VA] 1439 —2517
St —0.504 0.974 S24 2311 —1472
S12 —1.401 0.443 §25 8.072 1.210
S13 —1.605 0.059 26 5376 —0.335
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Fig 6 HPLC superimposed fingerprint of 30 batches
of P. tactilora decoetion pieces by different pro-
cessed methods
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Fig 7 HPLC control fingerprint of 30 batches of P

tactilora decoetion pieces by different processed

methods
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Tab 9 Similarity of 30 batches of P. tactilora decoetion

pieces by different processed methods
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Tab 10 Relative retention time of common peaks in HPLC fingerprints of 30 batches of P. tactilora decoction pie-

ces by different processed methods

Jio

Bl B2 B3 B4 BS B6 BT B§ BY BIO CI C2 C3 C4 C5 C6 CT CG8 €9 COJI 2 3 4 5 J6 J7 B ]9 JI0 RSD,%
0345 0346 0346 0346 0346 0345 0346 0346 0346 0349 0346 0346 0346 0346 0345 0346 0346 0347 0347 0347 0347 0347 0347 0347 0347 0347 0347 0347 0348 0348 025
0724 0725 0725 0725 0725 0724 0725 0724 0725 0.729 0.725 0.726 0.726 0.726 0.722 0.726 0.726 0.726 0.726 0.726 0.726 0.727 0727 0726 0726 0.727 0726 0727 0727 0727 0.17
0863 0863 0863 0.862 0.863 0.863 0.863 0.862 0.863 0.864 0.862 0.863 0.864 0.864 0.860 0.863 0.863 0.863 0.863 0.863 0.863 0.863 0.863 0.863 0.863 0.863 0863 0863 0863 0863 0.7
0909 0910 0910 0909 0910 0909 0910 0909 0910 0.910 0.908 0.909 0.909 0.909 0.907 0.909 0.908 0.909 0.909 0.909 0.909 0.909 0.909 0.909 0.909 0.909 0.909 0909 0909 0909 (.07
(AN TS S S S S S S N N A A S D NS AN A NS A AN A AN AN AN SRS SRS SRS SUS SNS SR
1,188 1188 1.188 1188 1.188 1.188 1.188 1.188 1.188 1.184 L.I81 LI81 1181 L.I81 L.I81 1181 1181 1.182 L.I81 LI81 1181 1.182 1182 1.182 1181 L.I181 L1180 LI81 1181 L1181 027
1430 1431 1431 1431 1431 1432 1430 1431 1431 1434 1435 1435 1435 1434 1441 1437 1435 1435 1434 1435 1434 1434 1435 1434 1434 1434 1434 1435 1434 1434 016
1593 1591 1592 1594 1592 1.593 1.590 1.594 1.592 1610 L611 1610 1610 1609 1624 L614 1611 1610 1609 1612 1610 1610 1610 1612 1612 1611 1612 1613 1612 1612 059
1857 1858 1.858 1.857 1.857 1.857 1,857 1.857 1.857 1.838 1.837 1.837 1.837 1836 1839 1837 1836 1838 1836 1837 1837 1838 1838 1838 1838 1837 1837 1837 1837 1837 051
3461 3464 3467 3463 3465 3464 3466 3464 3468 3450 3451 3450 3455 3450 3431 3435 3448 3453 3453 3450 3454 3455 3457 3456 3454 3454 3451 3449 3452 3454 024
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Tab 11 Relative peak area of common peaks in HPLC fingerprints of 30 batches of P. tactilora decoction pieces by
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different processed methods
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Bl B B3 B4 B5 B6 B7 B B9 B0 Cl (2 C3 G4 C5 C6 CT C8 9 CO gl P2 B @ S5 6 7 8 9 JI0 RSD.Y%
0.048 0.051 0.065 0.051 0.052 0.062 0.06 0.046 0.052 0.008 0.044 0.044 0.064 0.05 0.039 0.044 0.035 0.039 0.053 0.045 0.059 0.062 0062 0072 0059 0056 0051 0.052 005 0055 2302
0.033 0.033 0.032 0.03 0.029 0.03 0.029 0.024 0.027 0.017 0.033 0.035 0.034 0.031 0.033 0.029 0.03 0.034 0.03 0.029 0.03 0.026 0.029 0.019 0.031 0.034 0.028 0.033 0.03] 0.03 1341
0.012 0.015 0.014 0.012 0.013 0.018 0.018 0.016 0.018 0.148 0041 0.041 0.008 0.008 0.064 007 0.07 0074 0.024 002 0054 0048 005 005 0047 0035 0033 0032 003 0037 7734
0.139 0.151 0.142 0.14 0.14 0.158 0.157 0.145 0.159 0.148 0.173 0.185 0.18 0171 0.163 0168 0.6 0172 0177 0173 0.I81 0475 0172 0171 0173 0177 0179 0188 0171 0172 867
(S TS S S S NS S S S KNS KNS KNS KNS NN KNS SN AN (NS KNS NS KNS SRS NS KNS NN KNS SRS SN B SR

0.008 0.011 0.004 0.009 0.009 0.009 0.01 0.008 0.011 0.016 0.037 0.038 0.021 0.02 0.052 0.039 004 0058 0018 001§ 0017 001§ 0017 001§ 0018 0016 0.009 0018 0018 0018  66.69
0.027 0.028 0.028 0.029 0.029 0.027 0.028 0.027 0.026 0.197 0.028 0.027 0.028 0.027 0.025 0.026 0.025 0.028 0.027 0.026 0.027 0.026 0.027 0.028 0.032 0028 0027 0032 0031 0029  92.89
0.234 0.258 0.032 0.246 0.256 0.281 0.284 0.255 0.266 0.043 0.282 0315 0.304 0317 03 0.229 0.096 0.269 0312 0.305 049 0.268 0272 0306 0257 0239 0.1 0243 024 0259 3063
0.027 0.026 0.061 0.028 0.029 0.029 0.031 0.03 0.031 0.029 0.035 0.033 0.046 0.045 0.023 0.025 0.019 0019 0.045 0.045 0.043 0.044 0.045 0.056 0051 0042 0038 0.042 004 0041 2876
0.026 0.026 0.027 0.026 0.025 0.029 0.029 0.028 0.029 0.006 0.034 0.033 0.034 0.032 0.032 0.031 0.031 0.032 0.029 0.029 0.034 003 003 0029 0031 0034 0033 0033 0032 0032 1758
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Fig 8 Mirror image contrast of P. tactilora decoction
pieces by different processed methods
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Fig 9 Dendrogram of cluster analysis of 30 batches of
P. tactilora decoction pieces by different pro-
cessed methods
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Tab 12 Eigen value and variance contribution rate

FHARF FHEE TETTE % ZRETIE, %
| 3.899 38.988 38.988

2 2.105 21.052 60.041

3 1.365 13.654 73.69%4

4 1319 13.193 86.887

3 itit
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15-0.05 % W R /K ¥ VA Tt SR EA 76 B R, 45 oy
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Tab 13 Coefficient between the principal component

and the variable

] ERHA 1 ERIH 2 ERGH 3 ERI4
I 0.798 —0476 =009 017
2 0575 0243 0.693 =097
3 —0845 0.354 =003 0303
4 0.289 0.441 0212 0.764
5 —0.206 -0318 0871 =0.127
6 —0.081 0.929 0.098 0.055
7 —0.909 —0132 0.199 0227
8 0.590 0315 =030 =0.110
9 034 =050 0.067 0710
10 0891 034 —0.003 0.068

F14 30#tARMEHFEBNRFHERSEFES
Tab 14 Scores of principal component factors of 30

batches of P. tactilora decoction pieces by dif-

ferent processed methods
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