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UHPLC-Q-TOF/MS in rapid separation and identification of chemical components in Veratrum nigrum L.
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[Abstract] Objective To identify the chemical components in traditional Chinese herbal medicine Veratrum nigrum L.
using ultra-performance liquid chromatography/electrospray ionization quadrupole time-of-flight tandem mass spectrometry
(UHPLC-Q-TOF/MS). Methods

identification of the chemical components in Veratrum nigrum L. , with a mobile phase using 0. 1% formic acid aqueous solvent

Thirty-

An Agilent Eclipse Plus C;s (2. 1 mm X 100 mm, 1. 8 pm) was used for isolation and

(A) and ACN (B) for gradient elution. The data were collected by the positive ion mode using ESI ion source. Results
two chemical compounds were identified from Veratrum nigrum 1.. The chemical structures of three pairs of steroidal alkaloid
isomers were deduced by comparing their fragment ions. Conclusion Chromatographic characters of 32 chemical compounds in
Veratrum nigrum L. can be achieved in single run by UHPLC-Q-TOF/MS, which paves a way for further studying the
metabolism and action mechanism of Veratrum nigrum 1.
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Total ion chromatogram from UHPLC-Q-TOF/MS of alkaloids in Veratrum nigrum L.
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Tab 1 Q-TOF/MS analysis result for chemical contents in Veratrum nigrum L. (positive ions)

No. Rete:;iﬁinntime Name Formula M-+X Exrlr)le/czted Expc;:r/r;cntal Error
1 3. 060 Protoverine Car HizNOyg M+H 526.301 6 526.301 0 —0.70
2 3.126 Germine C27 HizNOg M+H 510. 306 7 510.305 7 —0. 64
3 3.576 Zygadenine Co7 HisNO7 M-+ H 494,311 8 494,311 0 —1.50
4 4.001 Verdine Co7 Hit NO;s M-+H 460. 306 3 460. 305 9 —2.46
5 5.170 Germinalinine C39 HsoNOy3 M-+H 750. 406 5 750.406 3 —0.51
6 5.759 - Car H3o NOy M+H 442,295 7 442,296 7 —2.77
7 5.930 Pseudojervine C33 Hig NOg M-+ H 588.353 6 588.354 7 —2.74
8 6.184 Veratrosine C33 Hig NO7 M-+H 572.358 7 572.357 8 —3.80
9 6.789 3-Veratroylgermine Cs6 H51 NOy, M+H 674.354 0 674.353 3 —0.82

10 7.100 Veratroylzygadenine Cs6 H51 NOqo M+H 658.359 1 658.358 2 —3.03

11 7.198 Veralosidine C27 HisNO; M-+H 414.337 2 414,336 7 —1.97

12 7.427 Germidine Cs4 H53NO1o M+H 636.374 8 636.373 5 —3.58

13 7.525 Zygacine C30 Hiz NOg M-+H 550. 338 0 550.336 4 —0. 84

14 7.950 Veralosine C35 Hs5 NOg M+H 618.400 6 618.400 4 —1.89

15 7.999 - Cz9 His NOy M-+H 472.342 7 472.343 0 —0.78

16 8.285 - Cs5 H51 NOg M-+H 614. 369 3 614.370 3 —1.34

17 8. 694 Jervine C27 H39 NO; M-+H 426.300 8 426.301 3 —4.63

18 9. 144 Stenophylline A Css Hs1 NOny M-+H 674,354 0 674,352 6 —0.27

19 9.414 Veratramine C27 H39 NO» M-+ H 410. 305 9 410. 306 8 —4.61

20 10. 166 Isorubijervine Co7 HisNO; M-+H 414.337 2 414.337 7 —2.15

21 10. 517 Veralomine Ci3 Hs3 NOs M-+H 560. 395 1 560.395 3 —0.79

22 11.319 Veratridine Cs6 Hs1 NOyy M+H 674.354 0 674.353 3 —1.32

23 12. 439 Cyclopamine Co7 Hit NO, M-+H 412.321 6 412.321 6 —1.98

24 12.578 Cevadine Cs2 Hig NOy M+H 592. 348 6 592. 348 4 —0.47

25 12.807 Angeloylzygadenine Cs2 Higy NOg M+H 576.353 6 576.353 3 —3.81

26 13.248 Rubijervine Cor HisNO; M+H 414. 337 2 414,337 4 —1.46

27 13. 633 Veralobine Cor HitNO2 M-+H 412.321 6 412.321 2 —0.60

28 14.042 7-Deacetylprotoveratrine A C39Hgi NOy3 M-+ Na 774.404 1 774.407 0 —4.42

29 14. 164 (+) Verbenzoamine Cy1 Hs9NOy, M+H 758. 411 6 758.409 7 —0.61

30 14. 328 Muldamine Cz9 HizNO; M+H 458.363 4 458.362 6 —2.25

31 14. 393 Verazine Cz7 HisNO M-+H 398.342 3 398.342 1 —2.09

32 14.598 (-+) Verussurine Ci3 Hs1 NOg3 M+H 800.422 1 800. 420 6 —2.23

33 14. 679 Maackinine Cs9 Hs7NOyy M-+H 716.401 0 716.399 5 —1.30

34 14. 720 Germanitrine C39 H50 NO1; M-+H 718.416 6 718.415 5 —0. 64

35 14. 737 Protoveratrine A Cs41 Hgs NOyy M+ Na 816.414 6 816.416 7 —4., 47
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Fig 5 Chemical structure of 3 compounds with m/z of 414
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