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Figure S1. The HCD MS/MS spectra of nicotine from tobacco in positive ion mode.

Figure S2. The HCD MS/MS spectra of nornicotine from tobacco in positive ion mode.

Figure S3. The HCD MS/MS spectra of cotinine from tobacco in positive ion mode.

Figure S4. The HCD MS/MS spectra of proline from tobacco in positive ion mode.

Figure S5. The HCD MS/MS spectra of malic acid from tobacco in negative ion mode.

Figure S6. The HCD MS/MS spectra of salicylic acid from tobacco in negative ion mode.

Figure S7. The HCD MS/MS spectra of esculetin from tobacco in negative ion mode.

Figure S8. The HCD MS/MS spectra of quinic acid from tobacco in negative ion mode.

Figure S9. The HCD MS/MS spectra of nicotyrine from tobacco in positive ion mode.

Figure S10. The HCD MS/MS spectra of nicotine N-oxide from tobacco in positive ion mode.

Table S1. Precursor and product ions of ten tobacco constituents in MS/MS analysis.
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Table S1. Precursor and product ions of ten tobacco constituents in MS/MS analysis.

Components Precursor ions (m/z) Product ions (m/z) References

132.1 1-3

130.1 1, 4

117.1 1, 5
Nicotine 163.1

106.1 3

132.1 3

130.1 6, 7

117.1 7
Nornicotine 149.1

80.1 2, 4, 6, 7

146.1 1, 3

118.1 7Cotinine 177.1
80.0 1-7

70.1 8, 9

Proline 116.1
68.4 8

115.0 10, 11

Malic acid 133.0
70.8 10, 11

93.0 12-15

Salicylic acid 137.0
75.0 16

Esculetin 177.0 133.0 17, 18

173.0 19

115.0 20

109.0 19

93.0 21

Quinic acid 191.1

85.0 19, 21, 22

144.1 3, 7, 23

132.1 3, 7

118.1 3
Nicotyrine 159.2

117.1 23

148.1 3, 7

132.1 2-4, 6, 7

130.1 6, 7
Nicotine N-oxide 179.1

117.1 2



References

1. M. X. Li, Q. Wang, J. Zhu, L. Ren, L. Yong and X. L. Zou, Determination of nicotine and 

cotinine in urine by hydrophilic interaction chromatography-tandem mass spectrometry, Chin. 

J. Chromatogr., 2017, 35, 826-831, DOI: 10.3724/SP.J.1123.2017.05019.

2. J. Mao, J. Q. Lu, Y. Xu, G. F. Hong, B. B. Lu, S. H. Sun, Y. L. Zong and J. X. Zhang, 

Simultaneous Determination of Nicotine and its Metabolites in Rat Brain Using Microdialysis 

Coupled with Ultra-Performance Liquid Chromatography-Tandem Mass Spectrometry, Tob. 

Sci. Technol., 2014, 37-41.

3. T. J. Smyth, V. N. Ramachandran, A. McGuigan, J. Hopps and W. F. Smyth, Characterisation 

of nicotine and related compounds using electrospray ionisation with ion trap mass spectrometry 

and with quadrupole time-of-flight mass spectrometry and their detection by liquid 

chromatography/electrospray ionisation mass spectrometry, Rapid Commun. Mass. Spectr., 

2007, 21, 557-566, DOI: 10.1002/rcm.2871. 

4. W. H. Zhou, Y. Wang, L. Yu, Y. M. Jin and S. J. Zheng, A Rapid LC-MS/MS Method for 

Determination of Nicotine and Its 9 Metabolites in Urine, Acta Chim. Sinica, 2011, 69, 803-

809.

5. J. Li, M. J. Liang, X. Liu, J. Wang, H. T. Huang, Y. Xu, X. M. Li, G. Y. Yang, W. S. Kong and 

Y. K. Yang, Rapid Determination of Nicotine and Cotinine in Urine of Smokers by UHPLC-

MS/MS, Phys. Test. Chem. Anal. Part B , 2019, 55, 1287-1291, DOI: 10.11973/lhiy-

hx201911008.

6. Z. Fan, H. M. Liu, F. W. Xie, Q. L. Xia and S. Wang, Determination of Nicotine and its 

Metabolites in Urine of Initiative and Passive Smokers by LC-MS/MS, Tob. Sci. Technol., 2008, 

9, 39-44.

7. A. R. Khattab, A.-R. S. Ibrahim, S. M. Ibrahim, K. A. Abou El-Seoud, W. E. Soliman and F. K. 

El-Fiky, LC–MS/MS based-comparative study of (S)-nicotine metabolism by microorganisms, 

mushroom and plant cultures: Parallels to its mammalian metabolic fate, Bull. Fac. Pharm. 

Cairo Univ., 2015, 53, 93-99, DOI: 10.1016/j.bfopcu.2015.04.002.

8. J. Zhang, Y. H. Ge, H. Yang, W. J. Zhu, Z. M. Xiang and Z. L. Geng, Simultaneous 

determination of sixteen free amino acids and six Amadori products in tobacco by LC-MS/MS, 

Tob. Sci. Technol., 2017, 50, 58-65, DOI: 10.16135/i.issn1002-0861.2017.0076.

9. H. Y. Song, J. S. Xia, G. J. Ji, Z. T. Ren, X. L. Zhang, F. Liu and L. Chen, Determination of 9 

amino acid endogenous substances in morning urine of depression patients by LCMS/MS, 

China Pharm., 2020, 31, 91-98, DOI: 10.6039/i.issn.1001-0408.2020.01.16.

10. X. X. Liu, H. Zhang, Z. F. Zhang and X. F. Wang, LC-MS Determination of organic acids in 

fruits and vegetables, Food Ind., 2016, 37, 283-287.

11. S. Q. Huang, X. X. Liu, H. Zhang, Z. F. Zhang and X. F. Wang, Determination of six kinds on 

organic acids in fruits and vegetables by LC-MS method, Food Sci. Technol., 2016, 41, 275-

279, DOI: 10.13684/i.cnki.spkj.2016.01.054.

https://doi.org/10.1002/rcm.2871
https://doi.org/10.1016/j.bfopcu.2015.04.002


12. S. K. Bae, K. A. Seo, E. J. Jung, H.-S. Kim, C.-W. Yeo, J.-H. Shon, K.-M. Park, K.-H. Liu and 

J.-G. Shin, Determination of acetylsalicylic acid and its major metabolite, salicylic acid, in 

human plasma using liquid chromatography–tandem mass spectrometry: application to 

pharmacokinetic study of Astrix® in Korean healthy volunteers, Biomed. Chromatogr., 2008, 

22, 590-595, DOI: 10.1002/bmc.973.

13. O. Gonzalez, G. Iriarte, E. Rico, N. Ferreirós, M. I. Maguregui, R. M. Alonso and R. M. 

Jiménez, LC–MS/MS method for the determination of several drugs used in combined 

cardiovascular therapy in human plasma, J. Chromatogr. B, 2010, 878, 2685-2692, DOI: 

10.1016/j.jchromb.2010.07.026.

14. X. Xu, L. Koetzner, J. Boulet, H. Maselli, J. Beyenhof and G. Grover, Rapid and sensitive 

determination of acetylsalicylic acid and salicylic acid in plasma using liquid chromatography–

tandem mass spectrometry: application to pharmacokinetic study, Biomed. Chromatogr., 2009, 

23, 973-979, DOI: 10.1002/bmc.1209.

15. S. Croubels, A. Maes, K. Baert and P. De Backer, Quantitative determination of salicylic acid 

and metabolites in animal tissues by liquid chromatography–tandem mass spectrometry, Anal. 

Chim. Acta, 2005, 529, 179-187, DOI: 10.1016/j.aca.2004.08.020.

16. X. M. Liu, P. Zhao, J. L. Xu, Q. J. Luo, X. J. Wang, H. M. Chen and X. J. Yan, LC-MS LC-

MS simultaneous determination of nine phytohormones in macroalgaes, Chin. J. Pharm. Anal., 

2012, 32, 1747-1752, DOI: 10.16155/j.0254-1793.2012.10.007.

17. E.-S. Yun, S.-K. Park, B.-S. Kim, Y.-Z. Chae, S.-M. Cho, H. Yi, H.-J. Cho and H.-C. Shin, 

Determination of the esculetin contents of medicinal plants by liquid chromatography–tandem 

mass spectrometry, Biomed. Chromatogr., 2012, 26, 1247-1251, DOI: 10.1002/bmc.2686.

18. Y.-y. Li, Y.-y. Song, C.-h. Liu, X.-t. Huang, X. Zheng, N. Li, M.-l. Xu, S.-q. Mi and N.-s. 

Wang, Simultaneous determination of esculin and its metabolite esculetin in rat plasma by LC–

ESI-MS/MS and its application in pharmacokinetic study, J. Chromatogr. B, 2012, 907, 27-33, 

DOI: 10.1016/j.jchromb.2012.08.027.

19. Y. Z. Wang, Q. Z. Luo and J. B. Luo, Determination of quinic acid in Shuanhuanglian powder 

by high performance liquid chromatography-electrospray tandem quadrupole mass 

spectrometry, J. South. Med. Univ., 2010, 30, 401-402.

20. D. Wang, T. Cai, Z. J. Wu and X. H. Jiang, LC-ESI-MS/MS analysis of chemical constituents 

in Yinhuang Qingfei capsule, Chin. Meas. Test, 2016, 42, 36-40, DOI: 10.11857/j.issn.1674-

5124.2016.03.009.

21. T. G. Zhang, Q. X. Deng, Y. Lin, P. C. Zhou, D. F. Zhang, J. S. Liu, Z. C. Liu and H. C. Xu, 

Simultaneous determination of inositol and quinic acid in tobacco with liquid chromatography 

tandem mass spectrometry, Chin. Meas. Test, 2019, 45, 61-65, DOI: 10.11857/j.issn1674-

5124.201810096.

22. Y. Liu, N. Zhang, S. P. Shi, Q. Q. Song, J. Li, Y. L. Song and P. F. Tu, Simultaneous 

determination of 14 organic acids in Shenfu injection by hydrophilic interaction 

https://doi.org/10.1002/bmc.973
https://doi.org/10.1016/j.jchromb.2010.07.026
https://doi.org/10.1002/bmc.1209
https://doi.org/10.1016/j.aca.2004.08.020
https://doi.org/10.1002/bmc.2686
https://doi.org/10.1016/j.jchromb.2012.08.027


chromatography-tandem mass spectrometry, Chin. J. Chin. Mater. Med., 2016, 41, 3342-3348, 

DOI: 10.4268/cjcmm20161806.

23. Y. Li, T. Pang, J. Shi, X. Lu, J. Deng and Q. Lin, Simultaneous Determination of Alkaloids 

and Their Related Tobacco-Specific Nitrosamines in Tobacco Leaves Using LC–MS-MS, J. 

Chromatogr. Sci., 2015, 53, 1730-1736, DOI: 10.1093/chromsci/bmv082.


