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Abstract: The bitter compounds in cigarette smoke have non-volatility, diversity and

low-abundance. Sensory-oriented separation followed with liquid chromatography cou-
pled with high resolution mass spectrometry (LC-HRMS) was proved as a feasible solu-
tion for exploring unknown bitter compounds. In this research, water-soluble particu-
late of cigarette smoke was separated by gel chromatography into several fractions,

Then the

Sixty-five com-

which were tasted by six experienced reviewers to orient the bitter fractions.
bitter fractions were combined to obtain bitter-characteristic component.,
pounds existing both in this component and in any bitter fraction were preliminarily
found with Q-Exactive, a LC-HRMS instrument, using retention time and accurate
molecular weight as filter. Sixteen structural formulas of these compounds were con-
firmed with LC-MS/MS, using retention time and secondary mass spectra of supposed
standard substances as references. Finally the proved standard compounds were dis-
solved in water and tasted by six experienced reviewers. The result shows that ten bitter
compounds in bitter-characteristic component were confirmed by more than half of
myosmine, cotinine, 2-n-butylimidazole,

them, which are anatabine, nornicotine,

2-isopropylimidazole, nicotinamide, N-methylnicotinamide, N-ethylnicotinamide and

3-ethyl-4-methyl-3-pyrrolin-2-one. This method is helpful to identify the key bitter

ingredients of cigarette smoke, directionally design cigarette products so as to improve

FNCHT(5 85 42 940 3 7 i

the sensory comfort.
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chromatography coupled with high resolution mass spectrometry (LLC
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Table 1 Taste of gel chromatography fractions
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Table 2 Qualification analysis of bitter component with HRMS and retention time
[M+H]"&Gn/2) 14 B3 15 ] / min
75 — - 53 F X RIS Y - —
SR FRS(E R FR A it
1 96. 0445 96. 0444 Cs H; NO 3-FR L g 2. 60 2.56
2 110. 0599 110. 0600 CsH;NO 2-H HJe-5- 5 FL i g 2. 68 2. 65
3 111.0916 111.0917 CsHio Ny 2- 55 TN Ak K me 3. 40 3. 60
4 113. 0711 113. 0709 Cs HgN, O 437 F k-5 R b e 3.71 3.73
5 123. 0553 123. 0553 CsHgN, O S0 Tk Jre 2. 68 2. 74
6 125.1073 125.1073 CsHi2 Ny 271 Fik ik s 3.61 3.47
7 126.0913 126.0916 C; Hiy NO 3-Z, He-4-F H-3- Sk % -2- i 2. 48 2. 50
8 132. 0807 132. 0808 CoHyN 2- F 5k | 5.38 5.26
9 137. 0707 137.0709 C; HgN, O IN-FY G 0 T 2.73 2. 74
10 147. 0915 147. 0917 CoHig N, Pl 3.06 3. 04
11 148. 0755 148. 0757 CyHgNO 5-F3 Hk-2- F L ng| 2.47 2.25
12 149. 1069 149.1073 CyHiz Ny ¥4 AR Bk 5.24 5.24
13 151. 0866 151. 0866 CgH1o N O N-2 5 0 e i 2.78 2. 65
14 161.1072 161.1073 CioH12 N, BT B 4.88 4. 88
15 163. 1226 163. 1230 CioHii Ny HE T 5.39 5.40
16 177.1020 177.1022 CioH12N, O ET 2.93 3.00
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Table 3 Quantitative results of identified compounds in bitter component
o LAELH/ *ﬁ%:??zﬂt FE R/ R e i/ %
(pg/LD R? (pg/L) (mg/L)
3-FR It 4~150 0.9991 20 1 2.0
2- TP BL-5-F2 Sk g 4~150 0.9996 70 10 0.70
2- 5 TN JL ke 10~150 0. 9924 58 100 0. 058
4-¥5 R -5 L R 4~150 0. 9966 38 100 0.038
S0 P 10~200 0.9993 75 100 0. 075
2- T Jie Ik s 4~150 0.9963 14 100 0.014
3- & K- HY Jk-3- = M - 2- i) 4~300 0. 9973 41 10 0.41
2- FiT e i1 10~400 0.9997 82 10 0.82
N-Z Lt e 4~200 0. 9988 42 100 0. 042
E3 L] 4~400 0. 9986 17 10 0.17
534 F-2- F 3k ng 10~300 0.9928 25 1 2.5
I S0 4~400 0. 9993 96 100 0. 096
N-HF 5 08 1 4~200 0. 9979 53 100 0. 053
ST HE 10~400 0. 9994 138 100 0. 14
J0H 10~400 0. 9987 44 1 4.4
k-5 4~400 0. 9994 52 10 0.52
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