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Rapid analysis on chemical constituents in roots of Codonopsis tangshen by UPLC
coupled with Q-Exactive quadrupole-orbitrap mass spectrometry
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Abstract: Objective The chemical constituents from the roots of Codonopsis tangshen were isolated and identified using ultra-high
performance liquid chromatography coupled with Q-Exactive quadrupole-orbitrap MS spectrometry in positive and negative ion
modes. Methods The 50% methanol extract from the roots of C. tangshen was isolated on an Acquity UPLC BEH Cg column (100
mm % 2.1 mm, 1.7 um). The mobile phase was acetonitrile and water containing 0.1% formic acid by gradient elution. The constituents
in the roots of C. tangshen were rapidly isolated and identified by HRMS in the positive and negative ion mode using both full scan and
two stage threshold-triggered mass modes. Results A total of 36 compounds from the roots of C. fangshen were identified, including
7 alkaloids, 7 phenylpropanoids, 3 polyacetylenes, 6 hexanol glycosides and hexylene glycosides, 8 organic acids, 3 amino acids, 1
nucleoside, and 1 sesquiterpenoid. Among them, nine compounds were unambiguously identified comparing with the reference
standards. Nineteen chemical components were reported in this plant for the first time. One of them is potential new compound.

Conclusion Chemical components in the roots of C. tangshen were isolated and identified rapidly with UPLC-Q-Exactive
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quadrupole-orbitrap MS technology to provide the theory basis for the study on the quality control and pharmacodynamic material.

Key words: Codonopsis tangshen Olive.; UPLC-Q-Exactive quadrupole-orbitrap MS; alkaloid; phenylpropanoid; polyacetylene
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Fig. 1 Total ion chromatograms in negative ion (A) and
positive ion (B) mode for extract from roots of C. tangshen

# 1 UPLC-Q-Exactive URAT-53 RIAHIBEM S N PREM I RSP UER D HWEES T
Table 1 Identification of chemical constituents from roots of C. fangshen by UPLC-quadrupole-orbitrap MS

IS f/min  HEPFET (ﬁi) AFR WHRET WwEH eS|
¥ 133 182081 1[M+H]" 0.111 CoH;NO; 165054 4 [M+H—NH;]", 147.043 8 [M+H— #Esaim!" a
NH;—H,0]", 136.075 5 [M+H—HCOOH]"
2% 144 1170182 [M—H] -0300 C,HO,  99.0076[M—H—H,0],73.0282 [M—H—CO,] xR b
3 146 268.1037[M-+H]" -1.009 C;oH;3NsOs 136.061 6 [M-+H—CsHgO4] o) ¢
4" 277 1660862[M+H]" -0272 CoH;NO, 149.059 5 [M+H—NH;]", 131.049 0 [M+H— B! a
NH;—H,0]", 120.080 8 [M+H—HCOOH]"
5% 338  416.1914[M+H]" —0379 CioHyxNOy 254.138 4 [M-+H—C¢H,40s]", 236.108 6 [M-+H— codonopiloside A!"” d
CH100s—H,0]", 218.118 4 [M+H—CgH;o05—
2H,0]", 205.085 9 [M+H—C¢H,,05s—H,0—
NH,CH;]*, 187.075 4 [M-+H — CgH,,05—
2H,0 — NH,CH;] *, 161.060 4 [M+H —
C¢H,00s—H,0—C;H,NOT"
6% 353 153.0184[M—H] 1469 CHO,  109.0283 [M—H—CO,] JF LR b
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7 3.55 254138 5[M+H]" —0.766 Cy3HigNO, 236.128 3 [M+H—H,0]", 218.118 5 [M+H— codonopsinol B['*
2H,0]", 205.085 9 [M+H—H,0—NH,CH;] ",
187.075 6 [M + H — 2H,0 — NH,CH;] ",
161.059 7 [M+H—H,0—C;H,NO]*
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161.059 4 [M—H,0—C,H;;NO]"
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13 992 163.0392[M—H] 1898 CoH;0;  119.0490 [M—H—CO,] & ERM
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:ﬁ:[5,7]
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2C6H,40s]”
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H,0—NH(CH),]", 161.059 4 [M—CsH,0+H—
H,0—C,H,;;NO]"
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H—H,0—CH,0]", 205.085 8 [M—CsH;0+H—
H,0—NH(CH),]", 161.039 4 [M—CsH;0+H—
H,0—C,H,;NO]"
24" 1502 350.1958[M]" —1.141 CigHpNOs 268.154 5 [M—CsH,0+H]", 250.143 1 [M— codonopyrrolidium A 5
CsH,0+H—H,0]", 205.085 9 [M—CsH,0+  #ik

H—H,0—NH(CH,),]"
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25 1530 557.2251[M—H] 4114 CyHy0p3  233.118 2 [M—H—C,Hy0010] , 215.107 2 [M—  lobetyolinin!' g
H—CH0,0—H,0]

26 1537 469.136 0 [M—H]™  4.130 CyHyOp  325.093 3 [M—H—CgHO4]', 163.039 | [M—H— %&1 vi+39 f
CeHs04 — CeHo0s]7, 119.049 0 [M —H —
CeHgO4— CsHy905s—CO,]

277 1539 187.0970[M—H] 2857 CoHiOs  169.086 1 [M—H—H,0[, 125.096 0 [M—H— Tt b
H,0—CO,]

28% 1746 395.1720[M—H]" 4949 CypHpOg  233.117 7 [M—H—CgH,e0s], 215.106 9 [M—H— 3554y g
CeH100s—H,0]

29 1779 8232692 [M—H]  4.579 CyHyOs  497.167 6 [M—H—CysH s05], 453.227 0 [M— 6"-RAXNFEES
H—CsH;s05—CO,], 325.092 0 [M—H— 149
Co3H300p], 163.039 1 [M—H—CyHy0p—
CeH1g0s]™, 119.048 9 [M—H— Cy3Hs00p,—
CeH1005—CO,]

30 1853 8232694 [M—H] 4725 CyHyOn 497.167 3 [M—H—CsH s05] 7, 453.227 1 [M— 6"-IRANEEB* S f
H—CsH;s05—CO,], 325.092 5 M—H— {148
Co3Hyo01] ", 163.039 1 [M—H—CyHs0pn—
CeHyo0s], 119.049 1 [M—H—CyH30p,—
CsH1905s—CO,]

31Y 1902 235.0328[M+H]" -0259 C,Hi0;  217.122 2 [M+H—H,0]", 199.111 7 [M+H— %% =@l g
2H,0]"

320 2091 3272184 [M—H] 5744 C;gHypOs  229.144 4 [M—H—CeH,OT, 211.133 6 [M—H— 9,12,13- = ¥ #-10,15- b
CeH10—H,0] + )\ A )

33" 2161 3292338[M—H] 4706 C;gHyOs  229.144 4 IM—H—CHpO[, 211.133 6 [M—H— 9,12,13-=##-10-+/)\ b
CeH,0—H,0] BRI

34" 2424 249.148 2 [M-+H]" -1.068 CjsHy0;  231.137 7 [M+H—H,0]", 203.142 9 [M+H— HARAHE M h
H,0—CO0]"

357 2565 3132390 [M—H] 5536 C;gHyuO4 2011127 [M—H—CsHyl 9,10- ~#3-12-+ )\ B b

%—@?[5]
367 2784 2952280[M—H] 4467 C;Hy,0; 2772175 [M—H—H,0] 9,10-F4&-12-+ )\BJs b

251.239 2 [M—H—CO,] fipt4

CEVHE A2 B S P2 SRR BERT A o
i i

b-AHER 1 AW e-CREHROBIEH RNR g-Zh

"Compositions reported from roots of C. tangshen for the first time; *compositions identified by comparing with reference standards; a-amino acid

b-organic acid c-nucleoside d-alkaloid e-hexanol glycoside and hexylene glycoside f-phenylpropanoid g-polyacetylene h-sesquiterpenoid
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Fig. 2 MS fragmentation pathway of codonopiloside A
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