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Abstract A method was established to analyze neutral chemical constituents in tobacco accu-
rately by comprehensive two-dimensional gas chromatography and time-of-flight mass spec-
trometry GC x GC-TOFMS . A DB-Petro column 50 m x200 pum x0.5 pm was chosen as
the column for the first dimension and a DB-1701 column 2.3 m x 100 pm x0.1 pm was
chosen as the column for the second dimension. The modulation period was set at 8 s and the
column pressure was 550 kPa. The initial temperatures of the two columns were set at 80 C
and 85 C respectively and then increased with temperature programming. The contents of the
neutral chemical constituents in different positions of tobacco leaves product regions and vari-
eties of tobacco were compared. The results showed that the total contents of the 24 neutral
fractions in the middle leaves was the most then in the upper leaves and the least in the lower
leaves. These contents in the flue-cured tobacco produced by Brazil was the highest followed
by Zimbabwe Yunyan85 Zhongyanl0l NC89 and K326. In four kinds of tobacco the total
contents of the 24 neutral fractions in Oriental tobacco was the highest followed by Burly to-
bacco Flue-cured tobacco and Maryland tobacco.
Key words comprehensive two-dimensional gas chromatography and time-of-flight mass spec-
trometry GC x GC-TOFMS  simultaneous distillation extraction neutral chemi-

cal constituents tobacco

2006-03-30
Tel 0592 6536113 Fax 0592 6536111 E-mail deardeer@ 126. com.
Tel 0371 67672230 E-mail mingyuezhao2004@ sina. com.
No. 110200302028 .



31

150 ~ 250
1
2 GC +
GC GC x GC
3
¢ GC x GC
5 67 8
9 10 11 12
Dalliige
1 - GC x
GC-TOFMS 2003
14
1 000 139 150
S/N =100 2004 3
377
155 104
56 2004 10
7 3 044 8
GC x GC/TOFMS
1
1.1
- GC x GC-
TOFMS Pegasus 4D LECO
N-SDE
RE52-99
TEDIA
1.2
2002
12 6
85 K326 101 NC89 C,F 4

L20J CL1
85 B,F
C,F X,F
2-furaldehyde furfuralcohol

benzaldehyde 5- 5-methyl-fur-

fural 6- -5- -2- 6-methyl-5-hepten-2-
one benzyl alcohol linalool
phenylethyl alcohol isophor-

one 4-oxoisophorone

DL-menthone B-citronellol  D-

carvone 3-phenyl-2-propen-1-ol g-
B-damascenone (- B- 2H -
damascenone - B-ionone
DL-menthol phytol acetic
acid 2-phenylethyl ester 20
TEDIA Company Inc. 97%
1.3
40 C
2h 40
25 g 1000 mL
350 mL
100 mL CH,Cl, 60
mL
2.5h CH,Cl,
250 mL 25 mL 5%
NaOH 3 25 mL 5% HCI
3 15 mL NaCl
10 mL  CH,CI,
100 mL 14 g
48 C
10 wL 1.0 mL

1.4 GC xGC-TOFMS
1.4.1 GCxGC

D1 DB-Petro 50
m x200 pm x0.5 pm D2 DB-
1701 2.3 mx100 pm x0.1 pm J&W

Scientific D1 80 C

2 C/mi 1 C/mi
M,230 © "M.270 € 20

2 C/min

0. 2 min

min D2 85 C 0.2 min 235 C

1 C/min

— > 275 T 20 min



32.

25

99.999 9%
D1 10
T D2 D1 5C 8 s
1.6 s 2.4s
550 kPa 1 pL
30:1 100 Hz
270 C
1.4.2 TOFMS
4 min m/z 35 ~
500 200 spectra/s 1600 V
70 eV Mass defect -66
200 C
TIC 6 6
2
25
GC x GC-TOFMS SIM
19
6
magastigmatrienone limo-
nene dihydroactinidiolide
E -geranyl acetone
solanone neophytadiene
1 100%
12
2.1 85 25
1
85
2.2 25

1 85
Table 1 Contents of 25 neutral constituents of different
positions in tobacco Yunyan85 ng’g
Neutral constituent Upper Middle Lower
leaves B,F leaves C;F leaves X,F
2-Furaldehyde 9.075 14.491 13.28
Furfuralcohol 3.548 4.328 2.101
5-Methyl-furfural 0.344 0.455 0.247
6-Methyl-5-hepten-2-one 0.373 0.474 0.523
Benzyl alcohol 26.021 19.303 15.625
Linalool 0. 645 0.708 0.755
Phenylethyl alcohol 5.267 4.345 4.109
Isophorone 0.254 0.269 0.235
4-Oxoisophorone 0.436 0.452 0.449
DL-Menthone 0.158 0.209 0.152
B-Citronellol 0.079 0.179 0.069
Carvone 0.066 0.076 0.121
3-Phenyl-2-propen-1-ol 0.136 0.136 0.132
B-Damascenone 7.281 9.898 9.886
B- 2H -Damascenone 0.778 0.974 0.558
B-Tonone 0. 654 0.566 0.564
DL-Menthol 0.188 0.117 0.123
Benzaldehyde 0.387 0.706 1.162
Phytol 6.957 9.923 6.254
Magastigmatrienone 23.074 20.513 20.087
Limonene 0. 147 0.149 0.325
Dihydroactinidiolide 3.525 2.591 2.421
E -Geranyl acetone 2.275 2.454 4.719
Solanone 29.499 40.776 31.974
Neophytadiene 380.551 342.836 412.173
Total except
neophytadiene 121.166 134.092 115.872
2
85 101 NC89 K326
85 101
2.3
4
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Table 2 Comparison of the content of neutral constituents in different kinds of flue-cured tobacco neg’g
Flue-cured tobaccos and their product regions
Neutral constituent Yunyan85 Zhongyanl01 K326 NC89 Flue-cured Flue-cured

Neixiang Xiangxian Luxian Queshan Zimbabwe Brazil
2-Furaldehyde 19.22 11.085 13.567 11.576 16.225 16.367
Furfuralcohol 5.34 3.155 4.079 1.509 7.789 7.013
5-Methyl-furfural 0.555 0.33 0.604 0.609 1.027 1.111
6-Methyl-5-hepten-2-one 0.457 0.52 0.399 0.541 0.396 0.387
Benzyl alcohol 10.412 15.228 12.479 9.086 10.3 12.544
Linalool 0.621 0.622 0.569 0.694 0.753 0.842
Phenylethyl alcohol 5.305 6.423 3.13 2.986 5.992 5.914
Isophorone 0.238 0.239 0.222 0.204 0.256 0.255
4-Oxoisophorone 0.394 0.509 0.355 0.348 0.449 0.447
DL-Menthone 0.225 0.211 0.197 0.233 0.22 0. 185
B-Citronellol 0.105 0.08 0.057 0.097 0.095 0.096

Carvone 0.048 2.19 0.06 0.058 0.055 0.05
3-Phenyl-2-propen-1-ol 0. 144 0.134 0.135 0.135 0.142 0.133
B-Damascenone 10.97 7.34 8.363 12.182 10.981 12.052
B- 2H -Damascenone 1.348 0.639 0.73 0.771 1.843 0.377
B-Ionone 0.719 0.486 0.464 0.636 0.809 0.941
DL-Menthol 0.121 0.117 0.133 0.119 0.344 0.158
Benzaldehyde 0.456 1.391 0.759 1.05 0.022 0.616
Phytol 16.209 15.691 6.665 16.326 14.327 17.172
Magastigmatrienone 15.662 12.065 16.98 12.519 25.728 24.863
Limonene 0.107 0.401 0.131 0.205 0.126 0.016
Dihydroactinidiolide 9.089 0.128 5.375 6.976 2.981 3.344
E -Geranyl acetone 2.678 5.669 2.291 4.101 2.757 2.332

Solanone 28.226 25.986 24.509 25.9 28.127 36.29
Neophytadiene 426.481 293.159 295.128 419.454 355.711 370.612
Total except neophytadiene 128. 649 110. 641 102.253 108. 862 131.743 143.505

3
Table 3 Comparison of the contents of neutral constituents in four kinds of tobacco neg’/g

Neutral constituent

Tobaccos and their product regions

Flue-cured tobacco

Yunnan Province

Maryland tobacco
Hubei Province

Burly tobacco

Hunan Province

Oriental tobacco

Hubei Province

2-Furaldehyde 14.491 2.233 3.675 12.921
Furfuralcohol 4.328 3.176 5.412 7.886
5-Methyl-furfural 0.455 1.099 0.128 0.196
6-Methyl-5-hepten-2-one 0.474 0. 885 0.746 1.503
Benzyl alcohol 19.303 15.947 9.958 20.999
Linalool 0.728 0.198 0.679 1.002
Phenylethyl alcohol 4.348 13.831 12.541 7.357
Isophorone 0.270 0.479 0.577 0.358
4-Oxoisophorone 0.452 1.578 1.279 1.055
DL-Menthone 0.219 0.212 0.19 0.174
B-Citronellol 0.182 0.132 0.153 0.238
Carvone 0.078 0.095 0.054 0.107
3-Phenyl-2-propen-1-ol 0.134 0.147 0.135 0.197
B-Damascenone 9.898 7 10.052 15. 664
B- 2H -Damascenone 0.976 0.695 1.246 1.446
B-Ionone 0.586 1.115 1.542 1.188
DL-Menthol 0.127 0.47 0.166 0.711
Benzaldehyde 0.712 0.858 0.17 2.06
Phytol 9.944 14.275 15.338 13.282
Magastigmatrienone 20.418 17.145 47.785 23.716
Limonene 0.149 0.679 0.423 0.876
Dihydroactinidiolide 4.652 8.075 1.56 6.51
E -Geranyl acetone 2.516 7.607 4.487 6.391
Solanone 40.726 26.378 27.62 27.265
Neophytadiene 376.2 493.767 469.094 204. 042
Total except neophytadiene 136. 166 124.311 145.916 153.102
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