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NO /mole
. NBPA, NDBA NDELA .,
2 N-
NO /mol
NDM A 74 0. 405 0. 657
NMEA 88 0. 341 0. 799
NDEA 102 0. 294 0. 929
NPYR 100 0. 300 0. 547
N PIP 114 0. 263 0. 795
NBPA 144 0. 208 1. 231
NDBA 158 0. 189 1. 157
NDEA 134 0. 224 2. 494
NNN 177 0. 169 0. 507
NAT 190 0. 158 0. 509
N AB 191 0. 157 0. 633
NNK 207 0. 145 0. 624
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2 ) 9 2.7
. 7 ,
5 o 2
Hs Ls Hs Hi Ls 65%
N 0% 0.18 0.14 0.09 0.75 0.63 0.53 6%  6Ge.
NDEA 757 69.6 71.9 781 80.3 72.3
7 (ng/ )
NPIP  172.8 157.9 165.8 187.9 198.9 1454
NBPA 44 46.7 44.2 475 5L 43,
0 0 0 0 25 % 45 % 65 %
NDBA 824 8.2 787 946 1059 63.9
TPM.mg /ig18.9 12.7 33 68 64 39 80
NDEA 155 129 165 a7
NNN 139 7.5 9. 4 108. 8 83.9 NDM A 60.6 42.4 30 30 2 50 15.3 75
NAT 226 18 9.4  40.6 43.4 46.2 NMEA 21.2 10.8 49 83 61 42 80
N AB NDEA 1.7 10.4 10 88 25 59 50
NNK 6.6 26 199 71 3L0 NPYR 1357 125.7 7 108.8 20 422 69
¢ (ng/ ) NNN 1288 80.8 30 658 49 317 75
1 I 111
NAT 1444 955 34 779 54 458 68
NAB 20.8 153 26 106 49 76 63
NDMA 36.7 333 126 10.4 470.3 410.9
NNK 347 27.6 20 205 41 146 58
NMEA 32 2.3 3.6 41 1345 1371
NDEA 21.9 13.9 6.3 6.9 37.8 41.3
NPYR 96.7 1049 259 17.3 217.4 290.9 8
NNN 583 69.9 135 17.2 320.5 334.6 ’
»3Omm
1 101. 29. 2. 451.2 442,
NAT 96 0.6 29.3 3.6 45 5 — ’
NAB 92 142 2.3 4.3 431  49.4
NNK 21.7 203 6.3 8.4 395 504
8 (ng/ )
24mm % 30mm % 24mm* % 30mm” %
NNN 138. 7 69. 8 50 31.7 77 75.3 45 49. 4 64
NAT 149. 3 95.5 36 45.9 69 9. 3 35 1 50
N AB 2.0 15.3 30 7.6 65 17.6 20 1 31
NN K 36.9 27.6 25 14. 6 60 27.5 25 2 43
346. 9 208. 2 40 99. 8 71 217.2 37 159. 8 54
a 9mm + 6mm + 9mm ,bh 12mm + 6mm + 12mm
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, 1. Ong /m’~ 8. Ong /m’ ,
212 ,
10 TES . )
TES s
) . 11
TSN A TSN A (ng /m3)
100~ 1000 . ’ NPID NBPA NDBA TSNAs {:g/m’) (g /m’)
’ ° 4.7 1.1 2.0 ND 74. 8 Q1
7.9 2.4 3.6 171. 8 Q4
10 ETS ND
0.8 2.8 5.1 0.1 132. 6 32
ETS *g/m’) (ng/m’)
280. 3 NDEA 3.7
10. 3 NDBA 7.2
13.9 NNN 0.2 ° ’ N N
3- 3.6 NNK 0.1

Simultaneous Determination of VNA and TSNA by GC TEA

Moon Soo Rhee

Korea Ginseng & Tobacco Reserach Institute, Taejon, Korea
Abstract

N-nitrosoamine can be easily formed in air, food, beverage, cosmotic, drug, cigarette smoke and many
consumer products, eveninhuman stomach. Many of them have been found to be carcinogenic. In this study,
a method of simultaneus determination of volatile nitrosomine (VN A) and tobacco specific nitrosoamine
(TSN A) in tobacco and tobacco smoke was developed by Gas Chromatography Thermal Enegry Analysis (GC/
TEA). The extraction conditions of nitrosoamine from tobacco and tobacco smoke were introduced in detail.
The mothod of collecting VN A and TSN A both from mainstream smoke and sidestream smoke was discussed.
It was shown that all of the 13 nitrosoamines in tobacco could be separated by GC/TEA on the one baseline.
This GC/TEA method has high sensitivity and accunacy as well as good repeatibility. M eanwhile, the influence
of nitrate and nicotine spiked on the TSN A in main stream smoke was also discussed.

This method can also be applied to determine the VN A and TSN A in human urine and environment tobacco
smoke. Itisfound that there is little difference between smoker s urine and nonsmoker § urine in concentration
of VN A, and the concentration of TSN A is so low that can be ignored in human urine, VN A in indoor air is
about I 8ng/m’ and the concentration of TSN Ais too low to detect. This result suggests that the relationship
between ETS and cancer need to be reconsidered.

Key words: GC TEA method Determination Nitrosoamine VNA TSNA Tobacco Mainstream smoke
Sidestream smoke ETS



