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Determination of Tobacco-Specific Nitrosamlnes (TSNAS) in Tobacco
Essence and Flavor Using Liquid Chromatography Tandem Mass

Spectrometry

DENG Qi-xin, HUANG Chao-zhang, ZHANG Jian-ping, CAl Guo-hua, WU Qing-hui, HUANG Hua-fa, XU
Han-chun, LIU Ze-chun, XIE Wei
(Technology Center of China Tobacco Fujian Industrial Co., Ltd., Xiamen 361022, China)

Abstract: Four tobacco-specific nitrosamines (TSNAs); including (R,S)-N-Nitrosoanabasine (NAB), (R,S)-N-Nitrosoanatabine (NAT),
4-(MethyInitrosoamino)-1-(3-pyridiny [)-1-butanone (NNK), and rac N’-Nitrasonornicotine (NNN) in tobacco essence and flavor were
determined by liquid chromatography tandem mass spedrometry (LC-MSMS). Sample were dissolved and extracted with 0.1 mol/L
ammonium acetate methanol-water solution. The compounds were separated by gradient elution on C18 column and detected in positive ion
mode using multiple reactions monitoring with a triple-quadruple M S of electrospray ionization. The results showed that the limits of detection
(S/N= 3) and limits of quantity (S/N= 10) of four TSNAs were in the range of 0.4~1.6 ng/g and 1.4~4.8 ng/g, respectively. The linear correlation
coefficients were above 0.9995 within 1~50 ng/L, and the recovery rates were between 93.5%to 105.9% in high, mediumand low spiked levels.
Therelative standard deviation (RSD) of six reped tests was below 5% (1.8~4.7%). Eight tobacco essence and flavor samp les were evaluated by
the method, and three samples were detected TSNAs. The method is of good efficiency, sensitivity and selectivity, and can be successfully
app lied to determine the TSN As invarieties of tobacco essence and flavor.
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Table 1 MS parameters of TSNAs
& &HT A €M BT
/(m/z) N /(m/z) N
NAB 192.1/162.2 15 192:1/133.1 30
NAT 190.2/160.2 14 190.2/106.1 23
NNK 208.2/122.2 20 208.2/148.1 18
NNN 178.2/148.2 14 178.2/120.1 25
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NAB-d4  196.2/166.2 16 196.2/137.2 32
NAT-d4 -~ 194.1/164.2 15 194.1/110.1 25
NNK-d4. 212.2/126.1 21 212.2/110.1 35

NNN-d4 182.1/152.2 15 182.1/124.1 26
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Fig.1 The chromatogram of standard solution
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Fig.2 The chromatogram of real sample
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Table 2 The retention time, calibration curves, correlation coefficient and LOD-LOQ of TSNAs

et BT a w2 O Y Ay
NAB 2.99 NAB-d4  Y=0.0786X+0.0115 0.9996 1.2 3.6
NAT 2.93 NAT-d4 Y=0.233X+0.118 0.9998 0.6 1.8
NNK 2.76 NNK-d4. -~ Y=0.0746X-+0.0143 0.9997 0.4 1.4
NNN 2.66 NNN-d4  Y=0.0898X+0.019 0.9995 1.6 48
R"3 HENEWNENBER
Table 3 The recovery rate and precision of the method
yen Hasg e E i {a RSD T34 =R E e
I(ng/g) I(ng/g) I(nglg) % RSD/% 1% %
235 10 32.6 35 97.3
NAB 235 20 417 24 29 95.9 95.6
235 40 59.4 2.8 935
542 20 72.9 4.1 98.2
NAT 54.2 50 98.5 3.3 3.3 94.5 96.0
54.2 100 146.8 2.6 95.2
46.2 20 62.1 29 93.8
NNK 46.2 50 95.2 2.1 23 99.0 96.0
46.2 100 139.4 18 95.3
37.9 20 61.3 4.3 105.9
NNN 37.9 40 80.3 4.7 4.4 103.1 104.6
37.9 80 123.6 4.2 104.8
26 SLIRE DA M ASHIE 58 L T30 Al g 1 84 i 5
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Table 4 Test results of sample (ng/g)

e 1 2 3 4 5 6 7 8

NAB 235 159 ND 1045 ND ND ND ND

NAT 542 268 ND 2463 ND ND ND ND

NNK 46.2 247 ND 2337 ND ND ND ND

NNN 379 206 ND 1478 ND ND ND ND
3 g
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