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EFFECT OF IRRADIATION ON TSNAs IN CIGARETTE

FENG Min ZHU Jia-ting YANG Ping WANG De-ning GU Gui-qiang
(Institute for Application of Atomic Energy, Jiangsu Academy of Agricultural Sciences Nanjing , Nanjing, Jiangsu 210014 )

Abstract; Three brands of cigarette were used as experimental materials to investigate effect of irradiation on TSNAs by
detecting their contents of NNN, NNK, NAT and NAB by method of LC-MS/MS after irradiated by different doses from
0 to 30kGy. Results showed that TSNAs detected from tobacco and mainstream smoke of three brands of cigarette
irradiated by y-rays were less than those in control, but there was no significant linear relationship between TSNAs and
irradiation dose. Degradations of NNN, NNK, NAT and NAB caused by irradiation were different even treated with the
same irradiation dose. In addition, for NNN, NNK, NAT or NAB, variations of their contents were also different
according to different irradiation dosages. Degeneration rates of TSNAs in tobacco and mainstream smoke of cigarette2
reached more than 88% , the highest degradation rates of TSNAs were found similar in tobacco and mainstream smoke of
virginia type, however those in blended type were greatly different. The effects of irradiation on TSNAs in cigarettes and
TSNAs standards were so different from TSNAs single product.
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Table 1 MRM parameters of TSNAs
vigie| ERETinaL] REEr ERET B EE A ) ALV Tl g
analytes run time( min) parent ion (m/z) quantitative ion (m/z) vdwell time( cycles/s) fragmentor (v) impact energy (v)
148
NNN 2.5~3.5 178 200 50 5
119
122
NNK 3.5~4.4 208 200 60 4
134
160
NAT 6.0~7.0 190 200 60 5
106
162
NAB 7.2~8.4 192 200 60 5
133
]2 TSNAs HIRAE # £& K 40 I BR
Table 2 Standard curve and limit of detection( LOD)of TSNAs
I3 I w1575 % R Feri FR [l g =
analytes concentration (ng/ml) regression equation limit of detection (ng/37) recovery( % )
NNN y=0.0028x - 0.1092 0. 9995 0.76 95.7
NNK 10 - 1000 y=0.0016x + 0.009 0. 9999 0.58 97.6
NAT y =0.0049x - 0. 1527 0.9991 0.33 99.2
NAB y=0.001x + 0.006 0. 9999 0. 81 99.5

TE A R LUE R LN T4 T 3 IR,

Note: The limit of detection of this method was signal to noise ratio of 3.
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Fig.2 Degradation of TSNAs standards by irradiation
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Table 3  Contents of TSNAs in mainsiream smoke of cigarettes irradiated by different doses

= |5 SHTH) analytes (ng/cigarette ) T 1%k WA
brand dose(kGy) NNN NNK NAT NAB puff number tar( mg/ cigarette )
298.99 134.39 N.D N.D 8. 47 16.24
. 307.98 116. 19 N.D N.D 8.58 16. 86
B 1
. 10 280. 37 114.70 N.D N.D 8.54 16. 48
cigarettel
20 288. 08 110. 46 N.D N.D 8.50 16. 35
30 290. 37 111.12 N.D N.D 8.53 16.73
27.41 12.98 72.81 16. 88 7.09 7.94
Yl 2 6.39 1.70 3.74 3.04 7.02 7.69
. g 10 8.51 2.23 5.86 11.21 7.00 8.01
cigarette2
20 8.42 2.10 11.13 17.41 7.02 7.60
30 9.07 N.D 7.34 18. 67 7.02 7.67
0 17.97 6.79 16. 16 29.95 7.75 15. 48
Y3 16.24 0.43 7. 68 31.38 7.77 15.55
. 10 16. 30 3.93 3.82 20. 16 7.67 15. 54
cigarette3
20 14.25 1. 40 7.44 29.29 7.72 15.25
30 14. 82 0.56 10.29 22.79 7. 64 15.02

TE:N. D FoR R TRIMIR, TR,

Note: N. D means theresult is under the detection limit.

MFE 3 ATLUE B 1 AR NAT Al F4 TEFBEREELTH TSNA S8
NAB F 8K TR MBR 00 1 das H A9 2081 4 ( NNN Table 4  Contents of TSNAs in tobacco of cigarettes
T NNK) 1375 2 B S g 800 2 Fg Al 3 A oA g 40 B irradiated by different doses
YIRS, BT TSNAs B R A 2 B 78 3 AP 3= (pg/ cigarette)
TS PRS2 B0 1 NNN 9 f 2 7E 57 B T N il dose(kGy)
R 5kGy BB R T CKOH g 5, LA 7] 5 #0401 % AR brand —analytes 5 10 20 30
H A i NNK 19 & i S B T CK i &t 48 NNN 0.350 0.334 0.701 0.477  0.225
RS2 RO TOIRERCE AR 0 B2 0 4 BT Dl i ome oae 0ars 0061 o0
YIHEF & A SkGy BRI AT I8 2R & R A%, {H NNN NAB  0.132  0.206 0.073 0.017 0.014
NNK J NAT {5 i 76 58 W 0 4k i SkGy J5 25 (b R | NNN  0.031 0.029 0.027 0.030 0.016
T NAB AR R B B A R e 0 T 0 D L
HEGA iR 3 30kGy B HAS &5 T CK il & & B0 3 NAB N.D  N.D N.D 0.041 0.014
1 NNK 5% NAB (R0 5400 2 AR L, NAT % NNN  0.028 0.027 0.026 0.023  0.028
i AR EE D 10K Gy Hef 38 31 8 , ) e 459 D1 5 c;ift; ET; 0].\1.14]1)6 01.\1.1]1)1 0%19)7 01.\1(.)34 0%16)8
WA M, B L CK g & i, NNN A REfi 5 NAB N.D N.D N.D 0.013 0.023
SRR, MK 3 WA LUE I IR 2 ER 1500 —e— B4 1 cigarete]
JCR TSNA B R AR 3R, 3 0 45 10 2 0 A 5 100 S
TSNAs 1B % %43 5 7 10kGy . 5kGy 1 10kGy i 5 5 ol
9,74 8. 84% \88. 57% H1 37. 61% , Fiefifk < 5 A% 5 % 2
FEEA/ N ER B AT ] L IR PER CHE 2"
2.4 ERIBIEELE TSNAs 2 BB Toawof o me

N 4 7R 8 BT 3 Bl M A 22 P 45 Bl TSNAs L e
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{HAARSE AR [R] . 3 PP S A 00 22 th B3 R ) NNK,
10kGy LA F 701 48 R B 25 0 2 A1 40 3 1 NAB 133 Bl 4 GRBEXT 3 FhB M AE 22 TSNAs B8 151

Fig.4 Effect of irradiation on TSNAs in tobacco of three
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