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Abstract A gecific and snsitivemethod had been developed to rgpidly sparate and detemine 4 to-
bacco-pecific nittosamines(TNAS) ,  including N -nitonomicotine (NNN) ,  4- (N-methylnitrosami-
no) -1- (3-pyridyl) -1-butanone (NNK) , N’-nitoanatabine(NAT) and N -nittoanabasine(NAB) , in
mainstream cigarettes snoke by employing ultra-perfomance liquid chramatography tandem mass
pectometry (UALC - MSM S).  Total particulate matters in mainstrean snokewere trapped by cam-
bridge filter pad under standard snoking condition, extracted by using anmonium acetate buffer as
olvent, cleaned up on ®lid phase extraction (SPE), and then analyzed by URLC - MSM S with
positive electrogray ionization (ESI) under multiple reaction monitoring(MRM ) mode The super-
Dnic extraction time, experimental conditionsof UALC and M Swere al® optimized Under the opti-
mal conditions, the calibration curves shoved good linearity for 4 T9NA s in the concentration ranges
of 0 - 400U g/L with correlation coefficients above 0. 998 The limitsof quantitation (LOQ) were be-
tveen 0. 08 and 0. 150 g/L (S/N =10), and average recoveries ranged fran 72%  104% with RS
Dsof3.8% - 9. 7%. Themethodwas snsitive, rgoid and accurate, and was suitable for the deter-
mination of TSNA s in mainstrean cigarette snoke
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( Agilent ): RM20/CS ( Borgvaldt ); (
); ( G ); ( Gilon ); ( M ettler To-
ledo ): PCX (60mg/3mL, Agela ):; 0.22Uum ( )
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( , ); ( , ); Millipore
(18MQ - an); NNN NNK NAT NAB ( Toronto ,
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1.2
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1.3
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1
2.1
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[M +H] “ L, NNN NNK NAT NAB (m/2) 178.1 208.1 190.1 192. 1
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Tablel Optimized M S paranetersof 4 nitosanines

Analyte Precuror ionm/z Product ionm/z  Fragnent energy U /V  Collision energy U /¢/  Dwell time t/s
N’-nitrOS)nomiwtine(NNN) 178.1 148.1, 120.1 50, 50 5, 12 0.2, 0.2
4-(N-methylnitrosamnino) -1- 208. 1 178.1, 122.1 60, 60 4, 8 0.2, 0.2

(3-pyridyl) -1-butanone(NNK)
N'-nith)anatabine(NAT) 190. 1 160. 1, 106.0 60, 60 4, 10 0.2, 0.2
N'-nitro:nmd)asine(NAB) 192. 1 162.1, 133.0 60, 60 4, 16 0.2, 0.2
500 g/L  NNN NNK NAT NAB
! ’ 4
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Fig. 1 Product-ion mass spectra of NNN, NNK, NAT and NAB
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Table 2 Analytical paranetersof NNN, NNK, NAT, NAB and their RD s and recoveries of in mainstrean snoke sanples

) o, LOQ Original Added Found RD (n=5) Recovery
Sanple L inear equation PIUg LY Pollg L'Y) pallug LY pelug LY s 1% R/%
NNN Y =210.7X +204.7 0.999 5 0.08 0.51 0.50 0.97 6.3 92
NNK Y=135.0X - 129.8 0.998 2 0.15 1.02 1. 00 2.06 5.5 104
NAT Y =220.2X - 183.2 0.999 8 0.10 1.04 1.00 1.93 3.8 89
NAB Y =198.8X - 96.5 0.999 6 0.15 0.32 0.50 0.68 9.7 72

*Y. pesk area; X

mass concentration, M g/L
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2.7 TNASs
6 TNASs , 3 ,
NNN NNK , NAT NAB , NNK 7
3
- 3 NNN NNK NAT NAB
4 Table 3 Contentsof NNN, NNK, NAT and NAB in the
, PCX mainstrean snoke of damestic cigarettes w/ (ng- cig ")
No. NNN NNK NAT NAB
' 1 2.15 6.13 2.24 0.32
: 4 2 4.09 3.77 1. 60 0.65
’ , 3 2.03 5.33 1.92 0.24
4 5.52 10. 47 1.21 0.28
0.08 0.154 g/L, 5 2.95 4.20 0.54 0.20
, TNAS 6 3.26 8.24 0.54 0.35
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