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Analysis of Chemical Components in Tobacco Flavors Using
Stir Bar Sorptive Extraction and Thermal Desorption
Coupled with Gas Chromatography-Mass Spectrometry
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Abstract A novel method for the analysis of chemical components in tobacco flavors was es-
tablished using stir bar sorptive extraction SBSE and thermal desorption coupled with gas
chromatography-mass spectrometry GC-MS . The different parameters affecting the extrac-
tion of the analytes from the samples to the poly dimethylsiloxane PDMS coated stir bars
and the conditions affected thermal desorption were investigated. The optimized extraction
conditions were that the sample was extracted with a stir bar 10 mm length and 0.5 mm thick-
ness at 1100 r/min for 1 h at ambient temperature. Desorption was carried out from 20 C
ramped to 250 C at 60 C/min and hold for 2 min under a helium flow of 50 mL/min in the
splitless mode while maintained the cryofocusing temperature of - 100 C in a CIS-4 injector of
the GC-MS system. Finally the CIS-4 injector was raised to a temperature of 280 C and the an-
alytes were separated by GC and detected by MS using full scan mode m/z 35 —400 . Under
the described conditions about 30 components were identified from the tobacco flavors and
the major components included esters ketones aldehydes etc. The average relative standard
deviation RSD of peak areas of 30 components for 6 determinations was less than 10%. The
good repeatability made SBSE a powerful tool for the routine quality control analysis of chemi-
cal components in tobacco flavors.
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Table 1 Factor-level of the orthogonal test
Gerstel 4 mm i. d. x 178 Level ING: B/min /T
mm  Gerstel Twister 0.5 mm 10 mm 1 200 2 -50
Agilent 6890N Agilent 2 250 4 =75
3 280 6 - 100

5973N
HP-35MS

Supelco
0.25 mm i.d. x30 m

A desorption temperature B desorption time C cryofo-
cusing temperature.
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Table 2 Project-results of the orthogonal test E \\\\‘
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Test No. A/ B/min e/ o 6 00LL008 . ‘ ‘ .
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wiiNacij/ 7o
2 200 4 =75 864790463
3 200 6 -100 710189000 1 NaCl
Fig.1 Effect of NaCl content on the total
4 250 2 =75 867778973
peak area of 30 components extracted
5 250 4 -100 965181885
6 250 6 -50 684984689
2.2.2
7 280 2 -100 1004611888
8 280 4 -50 697134409
9 280 6 -175 705210880
K, 2340674679 2638086077 2147814314
K, 2517945547 2527106757 2437780316
K, 2406957177 2100384569 2679982773 051248 16h
k, 780224893 879362026 715938105 30
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NaCl RSD 10% 12 RSD



604- 24

15%
2.4
3 TIC 3 3
6000000 - 28
| 8
7
g L
g 4000000
-
2 L
=
=)
< L
2000000 |- 9
[ 12 345
O " e e N
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.0C
fr/min
3
Fig.3 Total ion current chromatogram of a real sample of tobacco flavors
3
Table 3 Chemical components in a real sample of tobacco flavors and their relative peak areas
Peak Iy in Fig.3/ Similarity/ Relative
Compound .
No. min % peak area
1 6.11 benzaldehyde 82 0.096
2 6.27 pyrazine trimethyl 80 0. 065
3 7.25 nonanal 87 0.770
4 7.60 hexanoic acid 2-methylpropyl ester 2- 83 0.065
5 7.96 hexanethioic acid S-heptyl ester -S- 81 0.150
6 8.68 hexanoic acid 2-methybutyl ester -2- 84 20.435
7 8.91 isopentyl hexanoate 82 60. 185
8 9.05 hexanoic acid pentyl ester 80 37.656
9 9.32 methyl salicylate 94 1.279
10 9.5 nonanoic acid 83 0.260
11 9.61 pentanoic acid 4-methyl pentyl ester 4- 82 0.208
12 9.77 bornyl acetate 85 0.686
13 9.89 isobornyl acetate 91 0.478
14 13.15 phenol 2 4-bis 1 1-dimethylethyl 2 4- 1 1- 90 0.250
15 13.29 vanillin 97 8.122
16 13.52 2-propenoic acid 3-phenyl- ethyl ester 3- -2- 98 2.247
17 13.59 1 6 10-dodecatrien-3-ol 3 7 11-trimethyl 3 7 11- -1 6 10- -3- 81 0.356
18 13. 96 pentanoic acid 2 2 4-trimethyl-3-carboxyisopropyl isobutyl ester 30 1.411
22 4- -3-
19 14.44 2H-1-benzopyran-2-one 94 43.127
20 14.88 megastigmatrienone -1? 96 4.673
21 15.20 megastigmatrienone 2 98 14.246
ethanone 1- 5- 2-furanylmethyl -2-furanyl
22 15.32 83 5.978
1- 5- 2- 2-
naphthalene 1 2 3 4 4a 5 6 8a-octahydro- 7-methyl-4-methylene-1- 1-methylethyl
23 15.45 85 0.901
12344a5 6 8a- -7- -4- -1- 1-
benzoic acid 2-hydroxy-4-methoxy-6-methyl methyl ester
24 15.71 96 1.414
2- -4- -6-
25 15.88 3-butene-2-one 1- 2 3 6-trimethylphenyl 1- 2 3 6- -3- -2- 81 0.718
26 16.01 megastigmatrienone -3 96 2.463
27 16.22 megastigmatrienone -4 99 9.498
28 19.67 benzyl benzoate 97 78.530
29 26.06 benzyl cinnamate 929 5.230
30 31.66 cinnamyl cinnamate 91 2. 146

1 Ratios of peak areas of compounds to internal standard. 2 Isomers were marked 1 2 3 and 4 based on the retention time.
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