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Abstract Codonopsis lanceolata (Deoduk) was grown in East
Asia, including Korea, China, Japan, and Russia, and the roots of
C. lanceolata have been used as functional foods and traditional
medicine to treat symptoms of cough, bronchitis, asthma,
tuberculosis, and dyspepsia. The phytochemicals of C. lanceolata
have been reported such as phenylpropanoids, polyacetylenes,
saponins, and flavonoids that are involved in pharmacological
effects such as anti-obesity, anti-inflammation, anti-tumor, anti-
oxidant, and anti-microbial activities. Selecting marker substances
of the main producing area by MS-based metabolomics analysis is
important to ensure the beneficial effect of C. lanceolata without
side-effects because differences in cultivated areas of plants were
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related not only to the safety of medicinal plants but also to
changes in chemical composition and biological efficacy. In our
present study, ultra-performance liquid chromatography quadrupole
time-of-flight mass spectrometry combined with multivariate
statistical analysis was applied to recognize the main producing
area of C. lanceolata in South Korea. As a result of Principal
Component Analysis and loading plot analysis of three groups,
Inje (Kangwon-do), Hoengseong (Kangwon-do), and Muju
(Jeonlabuk-do), several secondary metabolites of C. lanceolata
including tangshenoside I, lancemaside A, and lancemaside G,
were suggested as potential marker substances to distinguish the
place of main producing area of C. lanceolata.

Keywords Codonopsis lanceolata - Lancemaside - Metabolomics
- Principal Component Analysis - Tangshenoside 1 - Ultra-
performance liquid chromatography quadrupole time-of-flight
mass spectrometry
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Fig. 1 UPLC-QTOF-MS chromatograms of metabolites from Codonopsis lanceolata from main producing area of Korean
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Table 1 The metabolites of Codonopsis lancelolata detected by UPLC-QTOF-MS

No. RT Identification De‘tected Cal(':ulated A(}duct Error Fragment Molecular
(min) ion ion ion (ppm) ion formula
1 3.18 caffeoylquinic acid 353.0882 353.0878 [M-H]" 0.9 191 Ci6H,309
2 327 tangshenoside II 417.1401 417.1402 [M+FA]" -0.2 209, 293 C17H2404
3 3.58 unknown 366.1194 366.1194 [M-H]- -0.1 204 Cy7H,NOg
4 431 tangshenoside I* 677.2295 677.2298 [M-H]- -0.4 261,323,497 CyH,045
5 4.66 (E)-2-hexenyl-a-L-arabinopyranosyl-(1—2)-f-D-glucopyranoside* 393.1769 393.1766 [M+FA]" 0.8 261 C17H;30010
6 5.15 lobetyolin 441.1752 4411766 [M-H] -33 179, 215 CyHpsOs
7 599 lancemaside B 1351.6182 1351.6176 [M-H]- 0.4 647,1205  Cg3HioOs:
8 7.48 lancemaside G 1205.5599 1205.5597 [M-H]" 0.2 629,1087  Cs7HggOy7
9 790 lancemaside A 1189.5652 1189.5647 [M-H]- 04 647,1057  Cs7HggOn6

*Identified by comparison with reference standard
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