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Analysis of Aromatic Amine in Cigarette Mainstream Smoke by
Solid-Phase Extraction and GC/MS

HOU Hong-wei, TANG Gang-ling, HU Qing-yuan, PANG Yong-qiang, BIAN Zhao-yang
(China National Tobacco Quality Supervision & Test Center ,

Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou 450001, China)

Abstract: D-1-Naphthylamine as internal standard, four aromatic amines (1-naphthylamine,
2-naphthylamine, 3-aninobiphenyl, 4-aninobiphenyl) in cigarette mainstream smoke were
analyzed by GC/MS, through hydrochloric acid ultrasound, methylene dichloride and n-
hexane extraction, trimethylamine hydrochloride and pentafluoropropionic anhydride deri-
vation, solid-phase extraction wash and purification process. The RSDs of four aromatic a-
mines are less than 5%, and the recovery are 89. 8%-106. 0%. The limits of detection of
four aromatic amines are 0. 03-0. 07 ng/cig. The method is accuracy, reproducibility and
suits for analysis of four aromatic amines.
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Fig. 2 Experiment plans of four aromatic amines of KY1RSF and KY2R4F in cigarette mainstream smoke
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Table 1 Regression equations, coefficient and the detection limits of four aromatic amines
/ng /(ng/ )
1- 38.412~576.18 y = 0.002 5x — 0.018 7 0.999 8 0. 04
2- 37.316~559. 74 y = 0.002 3x + 0.012 5 0.982 3 0.03
3- 9.408~141.12 y = 0.003 1x — 0.036 2 0.997 6 0.07
4- 7.84~117.6 y = 0.003 1x — 0.029 6 0.991 4 0.07

s 4
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Table 2 Recovery rates of four aromatic amines

/(ng/ /(ng/ ) /(ng/ ) /%
1- 4.3 4.8 8.92 96. 3
2- 2.72 4. 66 6.98 91.4
1R5F
3- 1. 27 1.17 2.51 106
4- 1.02 0.98 1.9 89. 8
: 1- 10. 55 9.6 20. 68 105.5
2- 7.91 9.329 16. 95 96.9
2RAF
3- 2.18 2.35 4.56 101. 3
4- 1.76 1.96 3.62 94.9
1- 3.76 4.8 8. 47 98.1
2- 1.94 4. 66 6.58 99.6
1IR5F
3- 1.72 1.17 2.76 88.9
4- 1. 38 0. 98 2.43 107.1
? 1- 8. 64 9.6 18. 11 98. 6
2- 8.48 9.329 18.3 105. 3
2R4F
3- 2.94 2.35 5. 34 102. 1
4- 2.52 1.96 4. 37 94. 4
2.3 2.4 4
3 s
5 1R5F 4
5%, 3. 1 3 4
, - - 1. 80~6. 88
3 2 3 4
N s 1.21~5.37 o 2R4F
o 4 4,
1 3 4
0.52~3.81 3 2 3
4
0.87~3.94 o
3 1R5F 4

Table 3 The result of four aromatic amines contents in KY1RSF cigarette mainstream smoke

1 2
1- 2- 3- 4- 1- 2- 3- s
/(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ )
1 4.25 2.78 1. 29 1. 07 3.67 1.78 1.71 1.4
2 4.27 2.95 1.34 1. 06 3. 64 1.98 1.75 1.31
3 4.13 2.57 1.23 1.01 3.92 1. 86 1.72 1. 39
x 4.22 2.77 1.29 1. 05 3.74 1. 87 1.73 1. 37
N 0.08 0.19 0. 06 0.03 0.15 0. 10 0.02 0. 05

RSD% 1. 80 6. 88 4.28 3.07 4.11 5.37 1.21 3.61
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Table 4 The result of four aromatic amines contents in KY2R4F cigarette mainstream smoke

1 2
1- 2- 3- 4- 1- 2- 3- 4-
/(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ ) /(ng/ )
1 10. 75 8.15 2.24 1. 85 8.74 6. 24 2.6 2.11
2 11.19 8. 17 2.22 1.78 8.79 6.18 2.51 2.03
3 11. 23 8.71 2.24 1. 87 8. 89 6.31 2.48 1.95
x 11.06 8. 34 2.23 1.83 8.81 6.24 2.53 2.03
s 0.27 0.32 0.01 0. 05 0.08 0.07 0. 06 0.08
RSD% 2.41 3. 81 0.52 2.58 0. 87 1.04 2.47 3.94
1 IR5F . 1- . , 4
4 45% . 2-
30% .3- 14% . 4- 11%; ,
2R4F L 1- 46% . 2- -1- .
36% . 3- 10% . 4- 8% . 4 .
2 IR5F L 1- 43% . 2- (GO).
21% .3- 20% . 4- (HPLCO), - (GC/MS)
16%; 2R4F . 1- 45% . 2- ,
32% .3- 13% .4~ 10%, ,
o , 1 , 2 , N
5% 1- L 2- . .
. 3 4-
o 1 2 , 3
, -1- .
. » L L IRSF (IR5F \2R4F)
2R4F 4 i . i
2006 CORESTA )
13 L , GC/MS
. - - 1- \2- \3- - .
1 B} ,
° 4 .
4 , 4 5%,
o 89.8%~106.0% . 0.03~
’ 0.07 ng/ o .
( . . :
N [1] MASUDA Y, HOFFMANN D. Determination of
, ° s 1-naphthylamine and 2-naphthylamine in cigarette

s smoke [J]. Anal Chem, 1969, 41. 650-652.
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