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[ Abstract | Objective: A method for rapid qualitative analysis of chemical constituents of Codonopsis
pilosula by HPLC-LTQ-Orbitrap mass spectrometry was established. Mass information for different types of
constituents was preliminarily approached. Method: A Phenomenex Kinetix C;; (2.1 mm x 100 mm, 1.7 pm)
column and a gradient elution of MeCN-H,O (0.01% formic acid) were used for HPLC separation. The
combination of Orbitrap mass analyzer with a linear ion trap was applied for high resolution mass spectrometry and
collision-induced dissociation (CID). Result: HPLC provided high separation efficiency of chemical components
of C. pilosula. Based on the high-resolution mass information and MS/MS fragmentation behaviors of chemical
components, 19 compounds were identified or tentatively characterized. Conclusion: This work provided a good
example for rapid analysis of different types of chemical constituents from C. pilosula. It might be helpful for further
phytochemical studies and quality control of C. pilosula.
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Fig.1 Total ion current chromatogram in negative ion mode for

Codonopsis pilosula
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Table 1 HPLC-HR-MS? data of 19 major compounds from Codonopsis pilosula

No. Iy SLAXE HELE AT R MS/MS #5 i i - e .

/min  SPFIRE SPFE /ppm

1 7.24  423.186 00 423.186 09 -0.2 261.1,221.1,179.1, 161.1 CisHy 0y -3 -4 O I B

2 7.98  423.18591 423.18609 -0.4 261.1,221.1,179.1, 161.1 CisHy 0y R 2-H O Rt

3 8.55 350.196 08 350.19620 -0.3 ( +)250.1,205.1, 161.1 C,yH,sNOS  codonopyrrolidium A

4 9.80 261.133 33 261.133 26 0.3 161.1 CuHyp 06 B-D-H % M O M B AT

5 10.09 425.20129 425.20174 -1.0 263.1, 161.0 CigH3y Oy MEMEIE C BT

6 10.82 677.228 33 677.228 74 -0.6 497.2, 453.2, 261.1 CpHyp0 5% 1

7 1219 395.191 10 395.191 17 -0.2 263.1,161.0 CipHyp 000 BB W 5 7 25 B IE L BT

8 12.33  469.134 03 469.13405 -0.1 325.1,265.1, 235.1 Cy Hy 0, BV RMA

9  12.57 263.148 99 263.148 91 0.3 161.1 Ci,Hy, Og B-D-Hi EjHE IE & B

10 13.91 557.222 11 557.22287 -1.4 467.2,341.1, 323.1 CyHy015  lobetyolinin

11 14.78  469.133 91 469.134 05 -0.3 407.1,367.1,325.1, 163.0, 119.1  C; Hy0,, &3V

12 15.19  187.09709 187.09648 3.2 125.1,97.1 CyH,50, T

13 16.52  395.169 89 395.17004  -0.4 305.1,215.1, 185.1, 179.1,159.1  Cy Hys 04 WS

14 18.66  823.264 28 823.26552 -1.5 497.2,453.2, 261. 1 CisHis Oy 6"-RAMFEEEE S 1

15 19.27 823.264 22 823.26552 -1.6 497.2,453.2,261.1 CisHys Oy 67N F GBS S |

16 19.74 327.216 83 327.216 60 0.3 291.2,229.1,211.1, 171. 1 Cy5H3, 05 9,12 ,13-=¥23£-10,15-1 /\ Bk — s 12

17  21.63  329.232 45 329.232 25 0.6 293.2,229.1,211.1, 171. 1 CygHsy, Oy 9,12,13-=F2 5:-10-+ /\ B4 B2

18 26.04 313.237 37 313.237 33 0.1 295.2,277.2,201.1, 171. 1 Cy3H;, 0, 9,10- 2 312+ )\ R K R

19 28.47  295.227 08 295.226 77 1.0 277.2,195.1, 179. 1, 171.1 C,sH3, 0, 9-F 310, 12-+ )\ Bk — M R
SRS T N 7 iy 678, 11 S, Hp 8 S (¢, =12.33 min) 1 11 5
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Fig.2 MS? spectra of tangshenoside I
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Fig.3 MS? spectra of lobetyolin
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