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Identification of quality markers (Q-marker) of Banxia Baizhu Tianma Decoction
based on component difference analysis and multivariate statistical method
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Abstract: Objective To identify the quality markers (Q-marker) for Baizhu Tianma Decoction from different batches based on
multivariate statistical analysis. Methods The fingerprint data of 18 batches of Banxia Baizhu Tianma Decoction were processed
by the Similarity Evaluation System of Chromatographic Fingerprints of Traditional Chinese Medicine (2012A Edition). SPSS 20.0
was used for cluster analysis and principal component analysis (PCA). According to PCA results, cluster analysis was carried out to
screen out the markers that might affect the quality difference of Banxia Baizhu Tianma Decoction and determine its content in the
samples. Results A total of 12 chromatographic peaks were selected as common peaks of fingerprint, and the similarity of 18
batches of samples was greater than 0.900, which indicated that each batch had good consistency. Eighteen batches of samples were
clustered into three groups by cluster analysis. Five marker peaks were screened out from PCA results. Two of them were identified
as gastrodin and naringin. The five marker peaks were further clustered and the results were basically the same as before. There was

a certain correlation between the comprehensive score of principal components and the determination results of gastrodin and
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naringin in 18 batches of samples. Conclusion Through multivariate statistical analysis, the Q-markers that may affect the

difference of Banxia Baizhu Tianma Decoction were better identified, which can lay the foundation for the comprehensive quality

control of Banxia Baizhu Tianma Decoction and its compound preparations, and provide reference for the further study of the

correlation between the different components and pharmacodynamics of Banxia Baizhu Tianma Decoction.
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Table 1 Origin and batch number of Banxia Baizhu Tianma Decoction pieces
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Table 2 Quantitative characteristic peak area of common peaks in effective parts of 18 batches

b U T R
" 1 2 3 4 5 6 7 8 9 10 11 12

sl 60128 02634 09859 47016 40350 24436 823494 10058 13616 28353 0.1839 12782
$2 40070 03455 07859 20884 44187 49238 721809 09013 53472 29666 01815 0.7039
s3 62632 04015 18176 33461 37109 25515  69.1137 09518 27664 18500 0.1300 14044
S4 60910 08815 14744 21464 50829 42300 707713 07962 49902 19935 03450 0.702 1
S5 76926 01428 23907 22363 35127 25193 558088 07152 49843 19631 0.1126 08316
S6 20739 02922 09305 45898 29351 46807 653704 10820 08673 19897 0.817 02208
s7 41513 04037 10762 40233 38175 50540 919551 11950 14561 27604 00885 0.6493
S8 12512 04460 07741 12090 2.5645 17423 333977 04192 25266 11522 01622 08190
) 72628 04655 18698 42474 34717 29288 1013977 13170 2.0289 23118 02697 0.8950
SI0 55698 04427 17332 33465 37225 41340 834603 1.0274 19326 22870 02171 04896
SII 15985 13979 03613 42913 41764 36090 878096 12243 08676 17955 08585 0.7056
SI2 54603 04702 12544 20534 38885 25945 504556 07929 43882 21291 03160 0.1500
SI3 54708 05940 14590 40678 41979 35265 1107387 13155 17631 21867 0.1775 09208
SI4 44128 01679 15012 45028 34632 32567 870107 08520 08561 21821 0.1124 03097
SIS 43773 03886 13339 24662 34419 49850 687699 09429 49278 20911 02099 0.7458
SI6 37473 0350 14589 19719 18202 18857 524213 05853 42773 11467 01094 07740
SI7 57001 02730 09842 35802 32031 42118 1062818 05501 19249 21041 02791 0.6952
SIS 55231 10416 09793 43909 50114 37735 991860 15065 09370 17902 04403 0.1826
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3 18 #HAFmBERIKE
Fig. 3 Cluster tree of substance groups of effective parts in
18 batches
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Table 3 Characteristic value and variance contribution rate

it 2 WIS E(E FRECE 7 FE A
=08 J7 ZE TR /%% SR FETRE/% A J7 ZE TR /Y% KT Z TR/ %
1 4243 35.361 35.361 4243 35.361 35.361
2 2588 21.567 56.927 2.588 21.567 56.927
3 1.628 13.564 70.491 1.628 13.564 70.491
4 1414 11.780 82.271 1.414 11.780 82.271
5 0877 7310 89.581
6 0411 3.425 93.006
7 0364 3.032 96.038
8 0212 1.769 97.806
9 0.147 1.225 99.031
10 0071 0.594 99.626
11 0.039 0.325 99.951
12 0.006 0.049 100.000
oy
T4 WEETFHEERE
4 Table 4 Component matrix
m o 31 B %ax 1 2 3 4
§ N 1 ~0.004 0.330 0.160 0.229
2 0.155 ~0.190 0.245 0.270
1 3 ~0.095 0.276 0.042 0.218
o 4 0.183 0.090  —0.329 0.052
123 456 7 8 91011 12 5 0.158 0.079 0.379 0.053
FA 8
6 0.127 0.036 0.154 ~0.488
B4 AHETFEAE 7 0.186 0.151 ~0.111 0.043
Fig. 4 Macadam figure of common factors 8 0.198 0.079 ~0.020 0.097
PR AL R IR VA e B AT R KK, RH 9 ~0.146 0.050 0442 —0.092
dH Al gt vt A R B AR VR I B, PCA 10 0.105 0.230 0.081 -0.329
Ja R E, WK 6. 4R E/R, S1~S7. S9. 11 0139  —0.217 0.189 0.246
S10. S12~S15. S17 E N 1 355 S8 S16 HME 12 —0.052 0.136  —0.039 0.321
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Fig. 5 Spatial map of rotating principal component
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Fig. 6 Cluster dendrogram of 18 batches after principal

component analysis

1B o5 R B S R REAE A 2 AN B A AL B 1S
BT EWMEEEHAL, AR E RO LA B TR 18
HEFES M E R 150 R B8 ME, R 5. 46
B R EIR, SI18. S13. S11 fEFTHKEM 2%
HEROLTRT 3 %, RIZ 3 A ZM TR RLT
X B FE SR g AR M g 20 4. 5. 7. 8 [IIE
TAE SRR, S8 S16. S5 AT FE LA

x5 ERNES. GEHROHF

Table 5 Rank of principal component scores and comprehensive scores

FFs TR 11353 FRI 2 1353 Tk 31557 TR 4135 ZaEfY 4
S1 0.723 3 1.5418 —1.099 3 0.5623 1.1552 6
S2 —-0.034 0 0.3196 1.9302 —2.308 4 0.117 8 9
S3 -1.1757 1.3459 -0.2551 1.7315 -0.2322 12
S4 0.041 6 —0.008 1 29170 0.364 8 0.709 2 7
S5 —2.8953 1.956 6 0.958 4 0.9053 -1.3825 16
S6 0.689 6 -1.2818 -1.8332 —1.8245 —0.626 3 13
S7 1.590 6 0.885 6 —0.669 5 -1.713 5 1.3493 5
S8 -3.502 8 -3.2609 —-0.763 7 03715 —4.5742 18
S9 0.982 6 1.9771 —0.623 6 1.348 2 1.802 3 4
S10 0.436 5 0.849 2 —0.046 4 —0.359 2 0.673 8 8
S11 3.5935 —3.696 8 0.407 5 1.460 4 1.956 8 3
S12 -1.262 4 —0.766 3 1.4405 -0.2526 -1.1810 15
S13 1.668 7 1.274 6 —0.4375 0.7279 2.0470 2
S14 0.188 5 0.528 7 -1.723 6 —0.686 4 —0.089 5 11
S15 —-0.761 8 0.039 3 1.068 3 —1.166 6 -0.6317 14
S16 -39179 —-1.1800 —1.026 2 0.579 6 —4.083 9 17
S17 0.150 8 0.2373 —0.764 9 —0.628 9 —0.034 4 10
S18 34842 —0.761 7 0.5211 0.888 6 3.024 6 1
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*6 FEAARXRIHRESENELER (n=3)
Table 6
Decoction (n = 3)

Determination of Banxia Baizhu Tianma

RIS il B/ ST Y
}_‘%‘% -1 -1 -1

(mgg ) (mg-g ) (mg-g )
S1 2.84 38.81 41.66
S2 3.73 34.02 37.75
S3 433 32.58 36.91
S4 9.51 33.36 42.86
S5 1.54 2631 27.84
S6 3.15 30.81 33.96
S7 435 43.34 47.70
S8 4.81 15.74 20.55
S9 5.02 47.79 52.81
S10 4.77 39.34 44.11
S11 15.07 41.39 56.46
S12 5.07 23.78 28.85
S13 6.41 52.20 58.60
S14 1.81 41.01 42.82
S15 4.19 32.41 36.60
S16 1.46 24.71 26.16
S17 2.94 50.10 53.04
S18 11.23 46.75 57.98
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Fig. 7 Comparison of main component comprehensive

scores and determination results of two components
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