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Quality evaluation of Codonopsis pilosula from different origins and Xinjiang
introduced cultivation by fingerprint and chemometrics

, DUAN Yan-Yan', YELIXIATI Da-Na-Bie-Ke'
ZHU Jun"

(1. Xinjiang Institute of Materia Medica, Xinjiang Key Laboratory of Chinese Materia Medica and Ethnic Materia Medica,
Xinjiang Key Laboratory of Traditional Chinese Medicine Resources Research and Development, Urumgi 830010, China;
2. Xinjiang Huashidan Pharmaceutical Research Co., Ltd., Urumgi 830011, China)

ABSTRACT: Objective To establish a method for the system assessment of quality differences of Codonopsis
pilosula introduced and cultivated in Xinjiang from the main production areas such as Inner Mongolia, Gansu and
Shanxi by high performance liquid chromatography (HPLC) fingerprint combined with chemometrics. Methods An
InertSustain Cg chromatographic column (250 mmx4.6 mm, 5 um) was adopted. Gradient elution was performed using
acetonitrile (A)-0.1% phosphoric acid solution (B) as the mobile phase at a flow rate of 1.0 mL/min. The detection
wavelengths were set at 220 nm for tangshenoside I and atractylenolide IIT and 210 nm for lobetyolinning and lobetyolin.
The column temperature was 25 °C and the injection volume was 10 pL. Methodological validation was carried out.
Fingerprints were established for similarity evaluation. Hierarchical cluster analysis (HCA), principal component
analysis (PCA) and orthogonal partial least-squares discriminant analysis (OPLS-DA) were applied to investigate the
quality differences among samples from different producing areas and with different cultivation modes. Results The
4 kinds of components exhibited favorable linear relationships within their respective concentration ranges (r*= 0.999).
The average spike recoveries ranged from 94.74% to 97.60%, with all relative standard deviation (RSD) values below
3.5%. Significant differences were observed in the content of the 4 kinds of components among 18 batches of
Codonopsis pilosula samples. Obvious discrepancies in chemical composition existed between samples from traditional
major producing areas and Xinjiang-introduced cultivated Codonopsis pilosula. The fingerprint similarity values ranged
from 0.910 to 0.996, and a total of 16 common peaks were calibrated. HCA and PCA could completely distinguish
Xinjiang-introduced cultivated samples from those of traditional major producing areas. Tangshenoside I and lobetyolin
were screened as core quality differential markers via OPLS-DA. The maximum tangshenoside I content in
Xinjiang-introduced samples reached 0.940 mg/g, which was 3.0 times the average value of samples from traditional
major producing areas. Conclusion The established HPLC method is accurate and reliable. Combined with
chemometrics, it can quickly distinguish Codonopsis pilosula from different origins, which is suitable for its quality
safety detection and origin identification, and provides a scientific basis for the development and quality control of
Xinjiang introduced Codonopsis pilosula.

KEY WORDS: Codonopsis pilosula; medicinal and edible; high performance liquid chromatography fingerprint;

chemometrics; Xinjiang introduced cultivation; origin difference; quality evaluation
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Table 1 Sample from different origins
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Table 2 Inspection results of linear relationship of 4 kinds of active components in Codonopsis pilosula
% Bl )= RERBY LN E/(ug/mL) LODs/(jug/mL) LOQs/(ug/mL)
WEH1 Y=24.405%-685.01 0.9993 20~198 0.05 0.12
WS T Y=49.954X-323.92 0.9992 6~120 0.21 0.58
WS PAT Y=51.502X-1329.2 0.9991 20~200 0.03 0.11
FAR A g 1T Y=23.087X-126.64 0.9993 5~54 0.07 0.26
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HPLC chromatograms of 4 kinds of active components in Codonopsis pilosula
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Fig.2 HPLC overlay fingerprints of 18 batches of Codonopsis pilosula
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Table 3 Similarity evaluation results of fingerprints of
Codonopsis pilosula samples

B S | R e 2 (S10~S18) 56 S 1 1% it il 7 T 48 327 X, i AL i AL
Forp SIS FEAh &5 509 (0.940 mg/g), ARG 3" X V- {H S1 0.994 S10 0-910
(0.31 mg/g)iFy 3.0 f%; HBAMFIRE M (I S10)3E SHAF O ht 52 0572 S 0938
#:(0.01 mg/g)m]o S3 0.991 S12 0.935
S4 0.967 S13 0.994
24 WEHEESH S5 0.991 S14 0.964
241 REIH 86 0.970 sis 0.939
HCA 5L R(E 3A), SFHIKEIESZ N 15 i, 57 0.961 516 0.996
18 HEREALATHLR > W RZE: 55 T 2B AL5E 327 IXHE A S8 0.967 S17 0.993
(S1~89), 45 11 2K ApHsls | FEE S (S10~S18); 45 11 25mT it 89 0.968 S18 0.995
FT4 HEHR4MEERSHE 2 (mg/g, n=3)
Table 4 Content of 4 kinds of active components in Codonopsis pilosula samples (mg/g, n=3)
M5 WESH1 SR T WS FIAR A B 1T
S1 0.220+0.001 0.070+0.000 0.120+0.001 0.048+0.002
S2 0.240+0.001 0.080+0.000 0.100+0.001 0.052+0.003
S3 0.230+0.001 0.060+0.000 0.100+0.001 0.038+0.002
S4 0.210+0.001 0.090+0.000 0.100+0.001 0.038+0.001
S5 0.250+0.001 0.070+0.000 0.120+0.001 0.039+0.003
S6 0.200+0.001 0.060+0.000 0.080+0.001 0.039+0.002
S7 0.240+0.001 0.050+0.000 0.110+0.001 0.039+0.002
S8 0.600+0.002 0.050+0.000 0.210+0.001 0.039+0.002
S9 0.410+0.001 0.090+0.001 0.070+0.001 0.039+0.003
S10 0.260+0.001 0.020+0.000 0.010+0.001 0.041+0.002
S11 0.850+0.003 0.060+0.000 0.350+0.002 0.039+0.003
S12 0.770+0.002 0.040+0.000 0.250+0.001 0.038+0.002
S13 0.440+0.001 0.040+0.000 0.240+0.001 0.038+0.002
S14 0.720+0.002 0.020+0.000 0.210+0.001 0.062+0.001
S15 0.940+0.003 0.030+0.000 0.290+0.002 0.053+0.003
S16 0.720+0.002 0.030+0.000 0.220+0.001 0.049+0.002
S17 0.210+0.001 0.040+0.000 0.100+0.001 0.051+0.002
S18 0.650+0.002 0.050+0.000 0.250+0.001 0.056+0.003
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A3 AT T A5 4 B R 22 M0 XS, T R e 51 R R B AR S
(S10~S18) M| F= B 434 A7 M X3, S B M R 47 (4 43 5 7
P LI T BRIV RIGE R AR 4 T RIES;
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Fig.3 HCA and PCA of HPLC fingerprints of 18 batches of Codonopsis pilosula
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Fig.4 OPLS-DA score plot (A) and VIP plot (B) of 18 batches of Codonopsis pilosula
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