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and multi-component quantification combined with chemical pattern recognition
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Abstract: Objective Based on the method of HPLC fingerprint, multi-component quantification and chemical pattern recognition,
the quality of Pileostegia tomentella from different producing areas was evaluated to provide basis for further development and
utilization. Methods The HPLC using acetonitrile-0.1% phosphoric acid aqueous solution as mobile phase based on the
wavelength (246 nm, 265 nm and 320 nm) and gradient elution method was developed to evaluate the quality of 14 batches of
Pileostegia tomentella from different producing areas. The combination of chromatographic fingerprints and quality determination of
five active ingredients, as well as chemometrics including hierarchical cluster analysis and principal component analysis, were
further employed for the quality assessment. Results The fingerprint similarity of 14 bathes of Pileostegia tomentella were all
above 0.875. The content rangs of skimming, syringing, sweroside, 7-hydroxycoumarin and 7-hydroxy-8-methoxycoumarin were
1.280 5—9.431 6 mg/g, 0.001 5—0.155 8 mg/g, 0.089 8—1.863 1 mg/g, 0.328 9—3.382 6 mg/g, and 0.073 9—1.112 8 mg/g. A total
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of 12 chromatographic peaks were selected as the common peaks of the fingerprint, 14 batches of Pileostegia tomentella could be divided
into three categories by cluster analysis, and the results of principal component analysis and cluster analysis were basically the same.
principal component analysis was used further evaluate the quality differences of the samples from different producing areas, and it was

found that the medicinal materials from S1, S12 and S14 were of superior quality. Conclusion The quality of Pileostegia tomentella from

different producing areas of Guangxi was different to a certain extent. By combination of fingerpint and content determination, the chemical
pattern recognition method can be used to evaluate the quality of the Pileostegia tomentella comprehensively. The establishment of this
method provide a reference for the quality control and evaluation of Pileostegia tomentella.

Key words: Pileostegia tomentella Hand.-Mazz; fingerprint; principal component analysis; chemical pattern recognition; skimming;

syringing; sweroside; 7-hydroxycoumarin
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Table 1 Information table of 14 batches of Pileostegia
tomentella Hand.

'S KI5 SRR 1]
S1 &FHEARBZ RELWY 2018-11
S2  EFEELLESE 2018-11
S3 & HEKIR 2 B E L 2018-10
S4  AMKE 2019-06
S5 HliEoKER RIS 2019-06
S6  BEEFISFHEME 2019-06
ST M EAT 2 HE N 2019-01
S8 KMEEILZ TH 2019-01
S9  AEMkTEFRIL 2019-06
S10  &FHEERIL 2018-01
S11 RS 2018-10
S12 A EKBHE 2019-01
S13  KREZ A 2018-11
S14 AR A X AR 2018-11
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Fig. 1 HPLC fingerprints of 14 batches of Pileostegia
tomentella
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Fig. 2 Comparison fingerprint of Pileostegia tomentella
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Fig. 3 HPLC chromatogram of mixed reference solution (A) and pileostegia tomentella test solution (B)
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Table 2 Results of contents determination of samples (n=2)

Ji S (mg g7

ST RIT&EH EERE T-FERF G R 7-FRAL-8- WA B R
S1 6.067 5 0.1358 1.001 2 15145 1.0719
S2 3.748 5 0.1558 0.786 3 1.3387 0.7331
S3 4.278 6 0.002 4 0.204 6 0.630 2 0.156 7
S4 3.8977 0.002 4 0.116 1 0.5339 0.150 2
S5 1.2805 0.009 6 0.280 8 0.328 9 0.0739
S6 14191 0.002 1 0.089 8 0.4374 0.088 6
S7 9.4316 0.004 2 1.863 1 1.578 9 0.5613
S8 2.857 8 0.0015 0.186 8 0.7712 0.216 7
S9 29133 0.0017 0.1812 0.763 4 0.1603
S10 6.240 2 0.004 3 0.558 3 2.156 9 0.558 8
S11 1.616 7 0.004 5 0.690 9 0.648 5 0.1396
S12 8.163 0 0.004 4 0.876 9 3.3826 11128
S13 21574 0.005 2 1.2037 0.8517 0.268 9
S14 7.3714 0.003 7 1.109 8 2.408 4 0.9304
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S2. S5. S6. S11. S13. EEE WA 4.

272 FERO M TR VB R AR
() Y Y TR A ool P o o 2 e, T R R TP I T S
BTHE. JH4H. T-REFTEMN 7-71-8-H

T 1.620

1.150

0.685

WE R 0.219
St -0.248
-0.714

-1.180
7-FaAk-8- IR TR

2.550
2.080

TRREEAGR

[EER:d

S1 S2 S7 S10S12S14 S3 S4 S8 S9 S5 S6 S11S13

4 RRAAE

Fig. 4 Cluster analysis tree diagram
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XS TT Z I RTTER RIS 84.136% (R 3) ,
PC1 H1 PC2 2 A3 i sy ] I W V1 J8d Ji& 24 A4 1 B A
AT

R 4 RFHEMHERE A, PCL 5P . &
THE. YA, T-REE G RN 7258 H A
HER S MY RIEMR: PC2 5E T HHHM 7-
FI-8-HEHE TR EIEH K. IRIEANX F=2x Xt
& M, 2o Zx R A EAR R AL 1S PR AL
FEBE, t ARAEAL I RS R A AR . ARE &% &
A TTkR, HE Ay, KA N F=
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Table 3 Eigenvalue and cumulative contribution

ERIr  RFIEE TTRREI% SRTTHR /%
1 3.135 62.695 62.695
2 1.072 21.441 84.136
3 0.581 11.616 95.751
4 0.184 3.683 99.434
5 0.028 0.566 100.000
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Table 4 Load matrix of factors

S ES %
1 2
[T 0.889 -0.296
KTEHH 0.330 0.939
M 0.745 —0.060
T-REFUR 0.891 -0.228
7-FRE-8-RARE T E 0.942 0.215

0.626 95 XF1+0.214 41 X F, 43 %LL PC1 5 PC2 %
SLARR R, B E S ATECRCEE (B B, %
FRAE KRG EHET RN 5.

& 5 [ FH, PC1 Al PC2 nl ke S 20 3 2K,
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S 510
™ S11
) eS12
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< «S14
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Um ¥} ] oS7
. S T »S8
s . 39
-1 N\ s *
-2 0 2 4
PC1(64.1%)

B5 EmRDTFTEHMSE

Fig. 5 Scatter plots of principal component analysis

#z5 ERNMERGEEERIE
Table 5 Principal component values and comprehensive
principal component values

5 F1 F2 F He4
S1 2.00 2.59 1.81 2
S2 0.89 243 1.08 5
S3 -1.25 -0.77 -0.95 8
S4 —-1.45 -0.85 -1.09 11
S5 —2.45 -1.08 =177 14
S6 —2.08 -1.19 -1.56 13
S7 2.16 0.47 1.46 4
S8 -1.36 -0.88 -1.04 9
S9 -1.45 —-0.90 -1.10 12
S10 0.84 0.12 0.55 6
S11 -1.36 -0.97 -1.06 10
S12 291 0.97 2.04 1
S13 -0.55 -0.72 -0.50 7

S14 2.15 0.56 1.47 3
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