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Identification of the Volatile Components in Tobacco by Gas Chro-
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Abstract The volatile components in tobacco leaves were extracted by simultaneous distillation and ex-
traction (SDE), and analyzed by gas chromatography-mass spectrometry (GC-MS). The volatile components
in tobacco leaves were identified by library searching and spectral matching combined with retention index.
Ion trap tandem mass spectrometry was introduced to identify some components which had tiny difference
of library matching, low concentration, and complex matrix. 144 components were identified by library
searching, spectral matching and ion trap tandem mass spectrometry in this paper. And 104 volatile compo-
nents have been reported, 9 of them were identified by ion trap tandem mass spectrometry, the other 40
components have not been reported in the literature. So ion trap tandem mass spectrometry is the precise and
reliable method to identify some unknown components, and is suitable for separation and identification of
complex system.
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Figure 1 The total ion chromatogram of the volatile components in cut tobacco
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Figure 2A  The mass spectrum of component 1
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Figure 2B The standard mass spectrum of nicotine
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Figure 2C Fragmentation mechanisms of nicotine
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Table 1 Volatile components in tobacco leaves
PR B I [ CAS 5 B4 53 T (HiH )
5.037¢ 106-42-3 p-xylene CgHyo
5.240¢ 930-60-9 4-Cyclopenten-1,3-dione CsH40,
5.407° 25414-22-6 2-Methoxyfurane CsHqO,
5.488¢ 629-20-9 1,3,5,7-Cyclooctatetraene CgHg
5.507¢ 108-38-3 m-Xylene /@\
CsHio ( )
5.579¢ 1120-72-5 2-Methyl-cyclopentanon CeH,00
5.701° 15877-57-3 3-Methyl-1-pentanal C¢H,,0
5.817¢ 1192-62-7 Ethanone, 1-(2-furanyl)- CsHsO,
6.146° 3760-54-1 1-Formylpyrrolidine CsHgNO
6.328° 104-93-8 4-Methylanisole CgH,,0
6.478 3208-16-0 2-Ethylfuran CeHgO
6.724¢ 3857-25-8 (5-Methyl-2-furylL)methanol CeHg0,
6.775¢ 110-86-1 Azabenzene CsHsN
6.796 ¢ 928-68-7 2-Heptanone, 6-methyl- CgH;4O
6.879° 103-65-1 N-Propylbenzene CoHy,
7.038¢ 620-02-0 2-Furancarboxaldehyde, 5-methyl- C¢HcO,
7.054° 526-73-8 1,2,3-Trimethylbenzene CoHy,
(0]
7.138¢ 611-73-4 Benzoylformic acid wOH
O
CsHeOs5  ( )
7.350¢ 22122-36-7 3-Methyl-2(5H)-Fuaranone CsHgO,
7.365¢ 108-95-2 Phenol CeHeO
(0]
7.572°¢ 110-93-0 6-Methyl-5-hepten-2-one )K/\)\
CsH140 ( )
7.676¢ 22607-16-5 1,5-Heptadiene-3,4-diol, 2,5-dimethyl- CyH,60,
7.733¢ 3777-69--3 2-Pentylfuran CoH,,0
7.908¢ 98-86-2 Acetophenone CsHgO
8.144¢ 500-22-1 3-Pyridinecarboxaldehyde CeHsNO
8.200° 24524-58-1 Bicyclo[3.1.0]hexane,6-isopropylidene CoHyy
8.252¢ 1003-29-8 2-Pyridinecarboxaldehyde CsHsNO
8.332¢ 4313-03-5 2,4-Heptadienal, (E,E)- C,;H,,0
8.459 100-44-7 Benzyl chloride C,H,Cl1
8.619° 62458-20-2 4,5-Bismethylene-1,3-dioxolan-2-one CsH404
8.705¢ 104-76-7 2-Ethylhexanol CgH,50
8.784° 766-90-5 Cis-beta-methylstyrene CoHyo
8.869° 32936-74-6 3-cyclobutene-1,2-dione C4H,0,
8.953¢ 100-51-6 Benzyl alcohol C,HgO
9.166“ 2051-49-2 Hexanoic acid, anhydride C,H»0;
9.263¢ 122-78-1 Benzeneacetaldehyde CgHgO
9.458 “ 2082-59-9 Anhydrlde C10H1803
9.547¢ 42739-26-4 Sorbic Acid Vinyl Ester CgH (0,
9.672¢ 1072-83-9 Ethanone, 1-(1H-pyrrol-2-yl)- CsH,NO
9.910¢ 63169-61-9 2-Methylpentanoic anhydride C,H»,04
9.991¢ 104-87-0 p-Tolualdehyde CgHgO




No. 5 R W IR R GG T g Mo A e ep R 1 Ry 653
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10.020¢ 95-71-6 1,4-Benzenediol, 2-methyl- C,H;0,

10.117¢ 3212-68-8 2,4-Dimethyl-1-penten-3-one C; H;,0

10.404¢ 102-27-2 N-Ethyl-3-methylaniline SN /©\
CoHi3N ( H )

10.697¢ 78-70-6 1,6-Octadien-3-ol, 3,7-dimethyl- CyoH;30

10.805° 6004-38-2 4,7-Methano-1H-indene, octahydro- CioHis

11.035¢ 350-03-8 Ethanone, 1-(3-pyridinyl)- C;H,NO

11.145¢ 60-12-8 Phenylethyl Alcohol CgH;00

11.294° 38484-59-2 Furan, tetrahydro-2,5-dimethyl-, trans- C¢H;,0

11.335° 1192-58-1 N-Methylpyrrole-2-carboxaldehyde CsH,NO

11.873¢ 57283-79-1 (R,S)-5-Ethyl-6-methyl-3E-hepten-2-one CioH;50

12.054¢ 1125-21-9 2,6,6-Trimethyl-2-cyclohexene-1,4-dione CoH;,0,

12.102° 75156-66-0 9-Methylene-tricyclo[4.2.1.1(2,5)]decane C1Hyg

12.226 17587-33-6  2,6-Nonadienal, (E,E)- CoH 4,0

12.304¢ 577-16-2 2'-Methylacetophenone CoH,,0O

12.519¢ 100-51-6 Benzyl alcohol C;Hz0O

12.571¢ 13679-56-6 2-Butanone, 4-(5-methyl-2-furanyl)- CoH;,0,

12.814¢ 877-65-6 Benzenemethanol, 4-(1,1-dimethylethyl)- C1H;c,0

12.893¢ 5323-87-5 3-Ethoxy-2-cyclohexen-1-one Q\ A~
CsHpp0, (O ")

13.034¢ 1604-34-8 6,10-Dimethyl-2-undecanone C3Hy60

13.238¢ 619-55-6 p-Tolylamide CgHyNO

13.422¢ 106-48-9 4-Chlorophenol C¢H;sClO

13.472¢ 29812-79-1 Hydroxylamine, O-decyl- C,oH;3NO

13.487¢ 98-55-5 3-Cyclohexene-1-methanol, 7,n-4-trimethyl- CoH;50

13.637¢ 116-26-7 1,3-Cyclohexadiene-1-carboxaldehyde, 2,6,6-trimethyl- CoH 40

13.747¢ 460-01-5 2,6-Dimethyl-1,3,5,7-octatetraene, E,E- CioHi4

14.001° 529-20-4 2-Methylbenzaldehyde CgHgO

14.429¢ 20189-42-8  3-Ethyl-4-methyl-pyrrole-2,5-dione C,HgNO,

14.900° 106-25-2 (27)-3,7-Dimethyl-2,6-octadien-1-ol (Nerol) CyoH;30

15.680° 104-55-2 3-Phenylpropenal (Cinnamaldehyde) CoHgO

15.743 ¢ 65901-90-8  3-Methyl-4-methylamino-1,2,4-triazole-5-thiol C4HgN,S

16.213¢ 120-72-9 Indole CgHN

(0] OH

16.337°¢ 490-03-9 2-Hydroxy-6-(isopropyl)-3-methylcyclohex-2-en-1-one > 2 §
CioH 1602 ( )

16.671° 7786-61-0 4-Hydroxy-3-methoxystyrene CoH 00,

16.741° 6421-88-1 2-(4-Aminophenoxy)ethanol CgH NO,

16.913 ¢ 475-03-6 Naphthalene, 1,2,3,4-tetrahydro-1,1,6-trimethyl- Ci3Hyg

17.762¢ 54-11-5 Pyridine,3-(1-methyl-2-pyrrolidinyl)-,(S)-(Nicotine) CioH14N,

18.015¢ 31499-72-6 4-(2,2,6-Tr1methyl-5-cyclohexen- 1-yl)-2-butanone C1sHnO

(Dihydo-alpha-ionone)
18.358° 259-79-0 Biphenylene C1oHg
E)-1-(2,6,6-trimethyl-1,3-cycloh ien-1-yl)-2- -1-
18,756 23726.93-4 (E)-1-(2,6,6-trimethyl-1,3-cyclohexadien-1-yl)-2-buten-1-one CpiH 0
(beta-damascenone)
19.197¢ 30364-38-6 1,1,6-Trimethyl-1,2-dihydro-naphthalene Ci3Hyg
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19.285° 563-16-6 3,3-Dimethylhexane CgHig
19.332° 5732-00-3 2-(1,3-Butadienyl)mesitylene Ci3Hye
19.511¢ 38818-55-2  4,7,9-Megastigmatrien-3-one (Megastigmatrienone) C;3H;50
19.525¢ 626-43-7 3,5-Dichloroaniline C¢HsCILN
19.747¢ 63435-25-6  Benzene, 2-(2-butenyl)-1,3,5-trimethyl- Ci3Hyg
20.354¢ 532-12-7 Pyridine, 3-(3,4-dihydro-2H-pyrrol-5-yl)- CoH N,
20.507¢ 14901-07-6 3-Buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- C3H,00
20.986 ¢ 3796-70-1 (5E)-6,10-Dimethyl-5,9-undecadien-2-one (Geranylacetone) C3H0
21.196° 42775-77-9  Naphthalene, 1,2,3,4-tetrahydro-6-propyl- Ci3Hyg
21.524° 585-74-0 3'-Methylacetophenone CoH,00
2,4,4-Trimethyl-3-[(1E)-3-oxo0-1-butenyl]-2,5-cyclohexadien-
21.862° 77503-87-8 1iéne(2,3-de}i/ydro[-(4-o)xo-nionone) e CisHi60,
22.290¢ 487-19-4 1-Methyl-2-(3-pyridyl)pyrrole (B-nicotyrine) CyoH1oN,
22.361¢ 23267-57-4 4-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]hept-1-yl)-3-buten-2-one C3H,00,
22.493¢ 56052-61-0 4-(2,6,6-Trimethyl-2-cyclohexen-1-ylidene)-2-butanone C3H,,0
=N
22.626° 4363-93-3 4-Quinolinecarboxaldehyde 5\:@
CiHNO (0= )
22.644° 82391-05-7 4,4,5,8-Tetramethylchroman-2-ol C3H,00,
23.116° 19687-22-0 2,4,6-Tris(1,1-dimethylethyl)-4-methylcyclohexa-2,5-dien-1-one C,9H3,0
23.238¢ 69855-48-7 1-Methyl-4-(methylsulfonyl)bicyclo[2.2.2]octane C1oH150,S
23.846¢ 57878-30-5 5-Hydroxy-3-methyl-1-indanone CioH 00,
24.315¢ 17092-92-1 (2,6,6-Trimethyl-2-hydroxycyclohexylidene)acetic acid lactone C1H,60,
24.405 581-50-0 2,3"-Dipyridyl . N\ /
CyoHsN, (N )
24.767¢ 5835-18-7 1,3,7,7-Tetramethyl-9-oxo-2-oxabicyclo[4.4.0]decane C3H»,0,
CHO OH
24.918° N*: 284404 1-Hydroxy-1,2,3,4-tetrahydronaphthalene-8-carboxaldehyde
Ci1H120, ( )
26.196¢ 38818-55-2  4,7,9-Megastigmatrien-3-one (Megastigmatrienone) Cy3H;50
26.561° 102488-09-5 (2E)-1-(3-Hydroxy-2,6,6-trimethyl-1-cyclohexen-1-yl)-2- C13Hy0,
buten-1-one (3-hydroxy-ndamascone)
26.826° 55591-08-7 1-Naphthalenol, 1,2,3,4-tetrahydro-2,5,8-trimethyl-
Ci3Hi50 ( OH )
27.023° 29812-79-1 Hydroxylamine, O-decyl- C,oH;3NO
27.522¢ 3031-15-0 1,2,3,4-Tetramethylnaphthalene Ci4Hjs
27.600° 102488-09-5 (2E)-1-(3-Hydroxy-2,6,6-trimethyl-1-cyclohexen-1-yl)-2- CrsHnOs
buten-1-one (3-hydroxy-ndamascone)
27.841¢ 8013-90-9 4-(2,6,6-Trimethyl-2(1)-cyclohexen-1-yl)-3-buten-2-one (Ionone) Ci3H0
28.163¢ 38818-55-2 4,7,9-Megastigmatrien-3-one (megastigmatrienone) C3H;50
28.262° 93-07-2 3,4-Dimethoxybenzoic acid CoH,(04
28.872° 148-97-0 N-Nitroso-N-phenylhydroxylamine CsHgN,O,
29.124° 22868-60-6  Furan-2-carboxaldehyde, 5-(1-piperidyl)- CyoH13NO,
29.407¢ 3031-15-0 1,2,3,4-Tetramethylnaphthalene Ci4Hjs
30.184° 5732-00-3 2-(1,3-Butadienyl)mesitylene CHy
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30.806¢ 3031-15-0 1,2,3,4-Tetramethylnaphthalene Ci4Hy6
32.202° 2765-11-9 Pentadecanal Cy5H300
33.995° 84944-48-9  3,3,4,5,7-Pentamethylindan-1,2-dione Ci4H;60,
34.054¢ 1620-98-0 3,5-Di-tert-butyl-4-hydroxybenzaldehyde C5H,,0,
34226 20490-42-0 1,4-Naphthalenedione, 2,3,6-trimethyl- C3H,,0,
35.203¢ 85-01-8 Phenanthrene C4Hyp
35.343°% 1196-72-1 2-Ureidophenol C;HgN,O,
35.560° 32623-17-9 4-Pentenoicacid,4-(4-methylphenyl)-,ethyl ester Ci4H 50,
35.706° 4676-39-5 3,4-Methylenedioxyphenyl acetone Ci0H100;
36.103 54878-25-0 (2R,6R)-.6, 10-dimethyl-2-prop-1-en-2-yl-spiro[4.5]dec-9-en-8-one C1sHpO
(Solavetivone)
37.453°% N*:140056 Cadala-1(10),3,8-triene
CisHn ( )
37.647¢ 504-96-1 7,11,15-trimethyl-3-methylidene-hexadec-1-ene (Neophytadiene) CyoHag
38.493¢ 84-69-5 Diisobutyl phthalate C6H»04
39.899° 629-92-5  Nonadecane CoHyo
40.701¢ 112-39-0 Methyl hexadecanoate C,7H3,0,
41.541° 84-74-2 Dibutyl phthalate Ci6H2,04
4aS,(+)]-1,2,3,4,4a,4b0,5,6,7,8,10,10aa-Dodecahydro-4af3,73-
42.397° 26549-04-2 Elime’t(hyl)-]l -ryne’tl,lyblen!eﬂ(;-\:ir;yip,her;anthrene ’ B’B Cuoflg
42.795¢ 7220-78-2 12-Isopropyl-1,5,9-trimethyl-4,8,13-cyclotetradecatriene-1,3-diol C,oH340,
43.920¢ 1898-13-1 (18,2E,7E,11E)-2,4(18),7,11-Cembratraecne (Cembrene) C,oHs,
44297 465-39-4 14,1 ?-beta-epony-S-beta—hydroxy-S—beta—bufa-20,22-dienolide CooHasO,s
(Resibufogenin)
44377 57988-82-6  Bicyclo[3.1.1]hept-2-ene, 2,2'-(1,2-ethanediyl)bis[6,6-dimethyl]- CyoHsp
44.552¢ 7220-78-2 12-Isopropyl-1,5,9-trimethyl-4,8,13-cyclotetradecatriene-1,3-diol CyoH340,
45.209¢ 301-00-8 Methyl linolenate C9H3,0,
51.285° 119-47-1 2,2'-Methylenebis(6-tert-butyl-4-methylphenol) C,3H3,0,
52.760° 56862-62-5 10-Methylnonadecane CyoHyo
53.318° 27554-26-3 1,2-Benzenedicarboxylic acid diisooctyl ester (Diisooctyl phthalate) ~ CyH330,
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