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Chemometric Analysis on the GC Fingerprint Data of the Root of Bupleurum chinense DC

WANG Qishuai, XIAO Gongsheng, YANG Yun*, HAO Pengfei(College of Pharmacy, Henan University of
Traditional Chinese Medicine, Zhengzhou 450008, China)

ABSTRACT: OBJECTIVE To study the gas chromatographic fingerprint of the volatile constituents from the root of
Bupleurum chinense DC. and obtain the characteristic data based on chemometric analysis. METHODS = Samples of B.chinense
DC. from different habitats were determined by Aglient 7890A GC system with HP-5 capillary column (30 mx0.25 mm, 0.25
pm). Nitrogen was used as carrier gas and flow rate was 1.03 mL-min™', FID temperature was 280 °C. The methods of similarity,
cluster analysis and principal component analysis were used to process the data from which was obtained gas chromatographic
fingerprint. The assisted computational tool was “Chromafinger” solution software. RESULTS The common pattern of GC
fingerprint was established. Twenty-eight co-possessing peaks were selected as the fingerprint peaks of B.chinense DC.. Samples
were divided into three categories based on the analysis of chemometrics. CONCLUSION  The results show that chemometrics
is suitable for the analysis of fingerprint data, which can provide a basis for quantitative research. Chemometric analysis
contributes to research the quality evaluation for B. chinense DC..

KEY WORDS: Bupleurum chinense DC.; GC fingerprint; chemometrics; principal component analysis
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Tab 1 Sample source and number

R TRE et A K7 AR AR
S1 [ 75 7w LiigaE 20
S2 u i b Bk 14
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Fig1l The common pattern of GC fingerprint
A—the profile curve of common pattern; B—the Gaussian curve of common pattern
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Tab 2 The results of similarity of B.chinense DC. among different habitats
FER O~ S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12
AHACLEE 0.963 0.375 0.910 0.864 0.454 0.908 0.956 0.908 0.954 0.327 0.806 0.821
2 [A) ffy 16 68 24 30 63 25 17 25 17 71 36 35
o E DA 255 2010 4F 12 H 55 27 555 12 Chin JMAP, 2010 December, Vol.27 No.12 -1099 -



FHALRE &5 LW : %5k S1, S3, S6, S7,
S8, SO [HIAf AL f sy o R ITIX 6 N SE A
FE AR TR 45 R T S A 4 43 A R T L AT A A
(R ARABLPE S AEORT 2 B g Al R i B A e . M

Norm.
1000 p2

500
0

-500

1000 F

FHEEME, FEAh S2, S5, S10 FRIAHALFE AR AR
(<0.500), KWK 3 A>SEHIHE ah b P & 1K 4% K A
1o SIS R AT BRI = 5 . AR
Ffdh S10 95 SRS BB L LK 3.

pl5 ;18
\

5 10 15 20 25

30 35 40 45 50

t/min

3 HEAHBKA (L) EHE SI0(T 3340 0 3 40 E 4 1% b

Fig3 Comparison map between common pattern (superior) and the fingerprint of S10 (inferior).
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Tab 3  The classifications of clustering analysis and
principal component analysis for samples
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Tab 4 The co-possessing peaks of GC fingerprint and the result of principal component analysis

- AR A 4T
LR B I8 7] /min AFGS Ve T AR PCI PC2 PC3 PC10
Pl 5.59 04125 -0.153 6 0.400 2 —0.0063 0.2370
P2 7.99 1.6227 ~0.570 6 0.060 0 02319 0.047 7
p3® 11.05 1.000 0 -0.2230 02265 0.608 4 —0.042 5
P4 12.05 0.0573 —0.0113 0.104 0 —0.049 2 —0.253 6
P5 12.72 0.077 8 -0.019 7 0.0333 -0.0120 0.063 8
P6 13.41 0.070 2 -0.003 0 0.040 5 —0.004 8 -0.063 8
P7 13.86 0.420 1 -0.172 6 0.078 2 0.159 1 -0.007 3
P8 14.21 0.299 9 -0.102 7 0.1238 -0.176 5 0.246 8
P9 15.89 0.154 8 —0.048 7 0.0332 —0.013 4 0.148 2
P10 16.36 0.076 3 —0.0219 0.0199 -0.017 8 0.077 0
P11 17.12 0.1147 -0.050 3 0.114 8 0.049 8 —0.167 6
P12 19.18 0.132 7 -0.072 2 -0.1355 0.136 3 —0.048 5
P13 23.02 0.248 1 -0.074 7 0.023 6 ~0.028 6 0.405 9
P14 24.04 0.165 7 0.0175 0.066 8 0.169 8 —-0.224 8
P15 24.96 0.513 4 0.114 0 0.387 4 0.4410 ~0.147 5
P16 25.74 0.123 0 —0.039 7 -0.029 3 0.0015 —0.134 1
P17 26.37 0.065 5 -0.008 3 0.007 1 ~0.026 0 -0.043 5
P18 2791 0.298 9 0.071 0 0.429 4 0.152 0 02121
P19 28.21 0.116 2 0.160 1 0.438 1 -0.0190 —0.053 2
P20 28.77 0.110 1 ~0.0192 0.005 2 —0.007 1 ~0.341 8
P21 29.77 0.1156 —0.082 1 0.091 0 03657 -0.3419
P22 31.02 0.090 2 -0.018 4 0.085 7 ~0.065 9 0.1949
P23 33.17 0.1156 -0.014 0 0.168 8 0.032 4 0.102 1
P24 34.13 0.087 7 -0.024 5 0.092 8 —-0.071 1 0.154 6
P25 38.55 0.080 1 -0.0817 0.229 8 -0.2262 -0.149 6
P26 42.83 0.240 5 0.688 8 0.076 2 —0.149 0 0.1255
P27 4551 0.103 5 0.093 6 0.019 4 ~0.020 3 —0.065 3
P28 47.22 0.106 2 0.0199 0.269 9 0.090 8 —0.307 9
BBy % - - 61.21% 74.39% 83.25% 99.70%

T TR I AN T A 0 R B UL SR AR T 2

Note: The result of PCA is consisted of component score coefficient matrix and the accumulate mean square
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Fig 5 Scatter plot of PCA on two principal components for
12 batches of samples
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