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B . [HI] VP 7 b R G M5 i TSNA LEETAMR S B LRR, N ZEMEm Rkt %. ikl e T
TG R T AL 37 WS, X TSNA DL AT R & BREATIE, IFATHO . D4R T (1D R LR L E

A, P 5.50%, PREMEEEAREIEACERIC, PN 2.83%, HEEETMEAFAEREZR. (2) MRS EEE
B, P99 11.69 mg/g, HEEHERA, PN 0.75 my/g, EEEGHMIRE S EL NP EEMNK 7.7 5. (3) TSNA &
B THA>BM, . ETME TSNA SFIE 58 20.62. 19.86 ng/g, FEBMHEGEEMN, FHLCH 0.25 pg/g, FEEAGME S =
R 18 £ (4) MR SIIREL & B AR IEMR. MRS E S NNK S EEREIEMK, St TSNA SEE
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WAEBEY R, Tk E R EE T HRA AR, F
WF SRR, 2000—2015 FEREH T M EHGK T
85.2%, BIHE RN FBE T 38.7% . MHELH| & AT 5K
{14 e i) 830 EL S 508 25 i 3 e 11 o K & A

TR AT A% (TSNAD & — 2 5 1 A1 55 6
AR EYR. Hirc kB 8 f TSNA, 4
FHECHEEL, 7l N-IERSSEERE AL (NNND, N-IF
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FEEMAMEEEHR (FDA) AE T i A
MR-, B A AR A 25 A O B 8 20 ) A
REEATEF N AN LTI ARE. #rN
YWAMB T @G, S 2t H—
BERI TN, TR i R AR S T VR BRI
[E A AR — 2ok T H 0 R BT 7T, (B S A
il i 2 R TERD AT 55 7 1 T 3 M A
AWHARTER, KL, B2 7 S S0 S ) b
A T o & BXHE S MR A — K EE
5. AW TSR 1 56 P IR 5 T 3 O LB 6
DAttt D€ e TSNA B JLRTR) & &, AT
MM, FFERI AT RER SR N K di i, A BB REVH R
25 0t 22 A PERIE T SR AR

1 #REFE

L1 4

ARG A RE SR T 2019 8200 T L P E T,
2T BRAS T B 9 B O A4 B2 e HLAAT AR TR 6 4
LT dhe BT SR B dh 40 1 B, B Tt
TGO, SEEEHER NP RASNENR S
o XTI 5 SORSE, AU AR 22 TR & It
B, 120 B, WO—ANEE XTHEES, B3
it A ED — TR, JFid 20 A, oy—4
B, FrARINEEE T 20 COKFEIRAT . FTA WIS i
WEEAEL,

® 1 ARG RBR

Tab.1 List of tested tobacco products

W T |
e EMEEp G RN T

e AT ik REEER SRS A it
HJ M= pgipith NAS Santa Fe Natural TRET
YX PR (BERD 925 R 284 CB R. J. Reynolds RER
- YY ARSARLY IR Sl W JE PM R. J. Reynolds REH
i HH WAL 92 JH 2 NP R. J. Reynolds ER Al
FR 157 re J% 5 7Y KB Farmer’s Tobacco REH
LQ e/ AN R P25 IR 7Y MB Philip Morris USA RAR
HJ-9 Bl YRR AR SS Swisher International, Inc. AR AHEAR
WG g Gl ART AR CY Cheyenne International LA
TS-1 2R A AMA BM John Middleton Co. AL AL
Sp Py)i e AT AAR CY-M Cheyenne International ARJF A
I LU 2R A A YRR AIAL DJ PT Djarum LA
CcC g )i e 2l TL Scandinavian Tobacco ARTATA
Epili HH-7 WAL A 2t TL-S Scandinavian Tobacco Group ARHIA
JH R RS A w] e DM Altadis U.S.A., Inc. AFMA
TS-2 IR A 2 A - NAF Arturo Fuente 2l
HH-8 b B e sp i Faw il AB Alec Bradley Cigar Distributors Inc.  #fiJ{HH-
hh-9 ikl il MF My Father Cigars Inc. Sl
A1) i AR HAR Wil DE Drew Estate iy
TS-3 I ZR il

1.2 WaMERE
1.2.1 Y8R0 TSNA B €
AR AT TSNA I 5 FH 3 [ 1 4 35 K 00 AT 7T

K JEH Ly KTRDC 3 Hr 422 556 = 58 il
HEVIBEAR IR AE B ) CORESTA HEFF J5 33k 47 52
(CORESTA Recommended Method No. 62, 2020). #&
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WHFREL 0.1 g FEMVE TEERUHA, A 0.5 mL 40%
NaOH ¥, =IEFE M IFF L 15 mine FIIA 5 mL
A MEMR (0.4 mg/mL) 1EA AR AT SR, 2
PR 250 rpm 28X 2.5 h, JFFiFfib 1 h, B EIERGL ESF
AERHERE o A0 S - KO F B A 38 (GC / FID)
HEAT R .

TSNA W& 77 5 41 CORESTA HEFE 7 ¥2:
(CORESTA Recommended Method No. 72,2017). #E
TAREL 0.5 g A i B T BEm A, MA 10 mL TSNA %=
B (100 mM Z 4% A1 100 uL 2000 ng/mL Az
(NNN-d4, NAT-d4, NAB-d4, NNK-d4), % % H 1 h,
H 0.22 pm JEWERLJE S5 F UPLC-MS/MS & Gkl .

SRR 2% 4 23 2 7= ML ) o R B2 AL T e 5855,
HET RN WIEFELER (PNC) = [FIHm & &/ (R
Bl B B+ PR A 2D 1< 100%

1.2.2  FHIRE 5 AN L #h 00

T TR 555 A 8 6 0 7 70 1 B4 52 K% KTRDC
SR SIS 5K, 2% CORESTA [0k &
TTPA-114-CTR H [ & ¥ 43572 (Ton Chromatography)
D5 R A i rp (RS TR B R0 T R R k7
1.3 HiEkE

F Excel X R 46504 04T FREA AL BRI AR ],
SPSS X ¥ ¥ #E 4T Kruskal-Wallis 1E 7 20 A7 46 %6,
Duncan’s Jj % 7781 J¢ Pearson <5347 .

2 ZERE55H

21 HEARERMEES S TSNA KEBEYNE
ZR

2.1.1 Wbk, REEREL. WAHERER I 4h R

AR E AR (K 2) RN, AEFTIREUN 37 A
FEfb A, AR A RV 0.56~2.64 (R
KRR, HEES ARSI S ERIK, HS
AR = SRR A A B 22 5, AR e i 2
B2 A ZERAEE . B EAYS EEET5 e
A, HRGIREAT LS S B . (BT R
A AR, R A, TR AR AR T
bb ik 91.97%.

4 MFEART RS BEE, HESRARE, H
TR R AT BB E R . FEEF AR R L
RN, P 5.50%, 17 A ML A IR 10 2
N, PN 2.83%, HEHE. EETFEARBSAEE
BEER,

L ETRFEARN AR R R,
5 30.19%+ 30.04%; . EEMS YA 7 25
WA 4.41% 10.62%, Ut BH S AL AR [A]E AR D0 &
ER KT B,

P FEAR AR 25 & B 40 T 8K KF, P3N
13.02 ng/g, HA S REEIE 101.54 %, AFIZEBIEE S,
[ ZREK. WHRS S ER AN EXRET M, Fi
Bk 22.55 ng/g, HA5H R/ WERB AL R E 2 7
HxREFEE, P 9.91 ng/g; WK & =HAK
N E B, SFECN 6.66 ug/g, BEAR T35 E HI0H

IR #h & B AR AR B s, b R E Tl s,
15 11.69 mg/g; H Gt EFH i, P38 84 8.87 mg/g;
EEBM TSN 574 mgg, 5EESHEEATL
THIREE T ZE 35 . AHIRER S R IR b E M,
SEBIR 0.75 mg/g, 5 HAMSEBYMR SREAAAAE B 72
Ro REBMHHIR S ®L AT EBMP 7.7 £5.

R2 PEISBEEES REYRE. HERE. THRRSE

Tab.2 Alkaloid, nitrate and nitrite contents of some Chinese and American tobacco products

YR % W R 44 He %
eSS g A M Tgﬁ W BA Emfﬂ T%T
WAL e g O B el (PR (ke

SEIMH 1.87a 0.06a 0.0la 0.10a 2.03a 283¢c 91.85 2.68 0.58 4.89 0.75¢ 6.66b

Z% R 0.09 0.00 0.00 0.01 0.09 0.12 0.34 0.11 0.02 0.24 043 0.18
B2 H/Y%  4.59 4.34 481 5.47 441 4.17 0.37 3.98 3.94 4.99 57.66 2.70
SEIME 1.76a 0.06a 0.01b 0.07a 191a 3.50bc 92.31 3.35 0.51 3.84 5.74b 7.02b

Z% i 0.19 0.01 0.00 0.01 0.20 0.41 0.51 0.39 0.02 0.15 3.32 0.34
B2 H/Y% 1073 1448 1290 11.24 10.62 11.64 0.55 11.53 3.19 3.92 57.78 4.78




JE 5 PSR R 5 TSNA LRI 1 & s RIOE R 45
Bk 2
A% R AR E 2 %

ES \ W Rk B e T TR ey ey
WL g g R BRI G gy (MER) (R

SESE 1.65a 0.08a  0.0lc 0.05a 1.79a 4.74ab 91.84  4.58 056 302 887ab 991b

;g;g) inli% 0.5  0.04 0 0.03  0.54 194 172 1.89 0.15  0.96 4.89 2.71
AR EK% 3068 4538 3371 4727 30.19 4092  1.87 4123 2592 318 5516 2736
SEHE 1.22b 0.07a 0.01d 0.03b  1.33b  55a 9198 534 045 223 11.69a 22.55a

ﬁ%ﬁi FfEZ 036 0.03 0 0.01 0.4 1.51 1.78 145 0.11 0.51 3.91 19.4
BRAK/% 298 4255 5346 4137 3004 2744 194 2719 2544 2307 3341  86.02

Sy E 156 007 001 006 1.70 447 9197 432 052 320 7.94 13.02

(T;’;a)] FRfEZ 045 003 000 003 048 174 147 171 0.12 1.13 5.47 13.22
BRAK/% 28.69 41.07 3885 5209 2849 3899  1.60 3956 2325 3524 6889  101.54

2.12 TSNA M5E 45 5%

SIHTINE S R R, 37 MRS, B TSNA K
8h 78.78 ng/g, f/IME AN 0.2 pg/g( FhHdE & EorR),
4 I 5 TSNA &N F. 2T
>EEGW>PEEBMH, f. ESHS T ESREE
TSNA S EFELEER. 5 TSNA SEFHE KK
A E S AAEAS, AE T 20.62 ng/g; IR AEES
ke, FHIME N 19.86 pglg: B TSNA FME /N
(A b RS, U 0.25 png/g, TS5 E MR A
&L TSNA ~FIME L8 T E B AR 18 5.

P B, H ES 8 TSNA 25 R
Ham/h, N24.33%, . ELHHH TSNA G EL R R
S BIEIE 101.89%. 99.9%, it B AN S i A A
TSNA FRZERE, @R TEBMEARRZESR,

M TSNA H55KE, F. EHBMFEAF, NAT 1E
& TSNA o B KB, P58 47.02%F1
40.94%, HH E A0S 4 E 5 NAT & & 022 5 2
#: NNN NS ZFEZRSr, 08 32.35%. 37.84%.
M. EEMFEA R TSNA H1, NNN (5, 705
N 53.87%- 59.05%.

R 3 REITEERME TSNA FE

Tab.3 TSNA content of some Chinese and American tobacco products

TSNA & &/ (ng/g)

& 5 TSNA B4 He/%

et i f
NNN NAT NAB  NNK TSNAs NNN NAT NAB NNK
SEHME 0.08 0.12b 0.00 0.05 0.25b 32.35 47.02 0.73 19.82
FEEE (6) FrifE 2 0.02 0.04 0.00 0.01 0.06 2.70 4.60 0.52 3.94
5 R % 23.17 2995  89.44  26.17 24.33 8.36 9.79 70.99 19.89
A 1.75 1.82ab  0.10 0.80 4.47 ab 37.84 40.94 2.05 19.17
EEBM (6) bRk 2= 0.84 0.76 0.05 0.55 1.86 8.33 2.59 0.50 9.48
AR R A Y% 48.22 4150  51.07 6895 41.54 22.02 6.32 24.53 49.45
S 11.95 5.69a 0.54 245 20.62 a 53.87 30.96 2.68 12.49
R EF (13D i 14.11 5.24 0.5 2.28 21.01 11.8 8.93 0.76 5.08
A R Ye 118.06  92.09 9333 92.9 101.89 21.9 28.82 28.35 40.71
FEIMAE 10.72  4.28ab 0.5 436 19.86 a 59.05 22.49 1.91 16.56
EEETH 12 PR % 10.77 43 0.73 6.59 19.84 11.61 4.57 0.69 12.89
B2 2% 100.53 10038 146.78  151.07 99.9 19.67 20.31 35.78 77.85
SEHME 9.13 4.05 0.47 3.21 16.34 48.55 30.47 3.20 18.72
Total (37) FrifE 2 11.65 4.52 0.57 436 19.10 14.66 10.99 0.94 9.38
Ay 2 B Y% 127.54  111.53  120.84 135.69 116.91 30.19 36.08 29.32 50.10
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2.2 PEMEFGH TSNA 5SEHFMEYBEIX S
iz H SPSS Xt & — N4 & W BT A {E 4T
Kruskal-Wallis #556, &5 RE WA AT E ESDS
Hio FH4TEE 37 ANFEASI TSNA L AE Y086 A A R Eh A6 11
54T Pearson AT, AHRREWIE 4. 7T LLE
i, B NNK 2, BB 5 HAR 3 FF TSNA DL S TSNA
BIRIEMIRKR; WIEFAL R S5 HTE TSNA 52 1EAH

KRR, HEREHEEWEE FHK. MRS NNK
BEREFEIEHX, S5HA TSNA 2R EFE EML. Wil
R Eh 5 TSNA JERAFTE IEA GG R, Hehl/2 5 NAB.
NNK FlE TSNA (AR S . BT 5
TSNA ¥R EZEAAHIC. deAl, BB ER AN AR 45
E5RBE TR AR AR DR R AR R U SR R

R4 37 EER TSNA T, HEREMNEXRY

Tab.4 Correlation coefficient between TSNA content and contents of alkaloid and nitrate in 37 samples

TR LGl (%N 42 S 17 S N o //L 7 S [t 2 S NO;-N NO,-N
NNN -0.022 0.299 -0.147 -0.516%* -0.035 0.238 0.421** 0.318
NAT -0.086 0.181 -0.187 -0.516%* -0.102 0.175 0.0.416** 0.310
NAB -0.161 0.058 -0.213 -0.517** -0.179 0.121 0.387** 0.430%*
NNK -0.274 -0.109 -0.187 -0.476** -0.291 0.019 0.353* 0.809**
TSNAs -0.101 0.202 -0.183 -0.561%* -0.117 0.194 0.447%* 0.465%*
NOs-N -0.464** 0.306 -0.533%* -0.730%* -0.460%* 0.572%* 0.490%**
NO,-N -0.476** -0.123 -0.368 -0.499%* -0.481%* 0.170 0.490**

W HRORTE 0.05 KV LEEMIR, **FTIRTE 0.01 K LEFEMK. T

Note: * indicates a significant correlation at the 0.05 level, ** indicates a significant correlation at the 0.01 level.Same below.

H1 T 37 AR i SR ) 22 S AR, ATt 20
XA [RI SR I AR B ] i 2EAT 0 AR SC 0 A (R 5D o
FEME TSNA SAEVNIAN LR R LR E
5 o o A B AR S TSNA 2 IEHIER R,
HAEREANS NNK AR IR Mt

5 NNN. NAT FliE TSNA ¥ & 47R5%, EMHEEMER
B3, MRS TSNA 2IEMH, TARHEEA -5
TSNA RFAHKK R M3 EEMWAEDmEA, BRI
WAk, JULF A AR S TSNA B MK R

x5 FEILEERE 7 TSNA Y. MEEAEXRER

Tab.5 Correlation coefficient between TSNA content and the contents of alkaloid and nitrate content in tobacco products

B PR BORWRBN O BUBEGR SEWIE Bk NOsN NO,-N
NNN 0.761 0.533 0.325 0.102 0.746 -0.270 0.733 -0.300
NAT 0.704 0.662 0.189 0.291 0.709 -0.072 0.515 -0.236
i 6% NAB 0.552 0.648 0.177 0.319 0.567 0.097 0.576 -0.267
NNK 0.607 0.722 0.968%* 0.793 0.651 0.039 0.596 0.041
TSNAs 0.785 0.709 0.414 0.369 0.793 -0.122 0.665 -0.236
NNN -0.460 0.491 -0.562 -0.151 -0.416 0.914* 0.395 0.499
NAT -0.614 0.238 -0.702 -0.340 -0.580 0.726 0.444 0.614
EEBIHC6) NAB -0.626 0.068 -0.725 -0.405 -0.601 0.514 0.523 0.680
NNK -0.776 -0.672 -0.784 -0.848* -0.791 -0.220 0.192 0.799
TSNAs -0.707 0.122 -0.794 -0.470 -0.677 0.660 0.432 0.732




JE PR 95 b RRH R 5 TSNA K H iy i) & s Ak & 47
@k s
il BEAEBR KRR BTERR  MAEMEL FiE NOsN NO,-N
NNN 0.165 0.364 -0.132 -0.539 0.152 0.181 0.103 0.564*
NAT 0.023 0.214 -0.244 -0.558% 0.009 0.140 0.054 0.634*
EP:E‘?E NAB -0.073 0.122 -0.283 -0.632* -0.092 0.137 0.241 0.620*
NNK -0.013 0.124 -0.140 -0.589* -0.033 0.156 0.164 0.405
TSNAs 0.113 0314 0.172 -0.580* 0.099 0.177 0.106 0.596*
NNN 0.205 -0.039 0.223 -0.173 0.180 -0.264 -0.378 0.320
NAT 0.123 -0.181 0.154 -0.260 0.091 -0.380 -0.297 0.357
%:{% NAB 0.039 0215 0.062 -0.372 0.007 -0.362 -0.348 0.428
NNK -0.165 -0.385 0.119 -0.385 -0.192 -0.504 0.265 0.8317*
TSNAs 0.085 -0.196 0.196 -0.292 0.054 -0.406 -0.195 0.543

AL, 55 B S M IR LR 5B NNK 4ME
JrA TSNA ¥R IEAR KR, Hi5 NNN &%
EFZE (B 1. iSRS WANRRY S5 TSNA & & 2 1EH
KKAR. HETH TSNA Fr NNN 4k, Bk F5HH
B S B 3 A7 ¢ TSNA R NNK A S5 il th &
BEREEEEMEL: WEELRDEHERESES
TSNA ik ERIEMHKKR. MEES T, Wi
3 KAHIREE 5 TSNA BEAR 2 MGG R, MHIMEA
B, WAL S NNK S I AR R 2 AR e

3

°
25 o
y=1.7291x - 42988

R?=10.8352

[a]

NNN/ (ng/gl)
=
= L
[

e
in

0 2 4 6
HWEHELE (PNC) /%
| XEEMEREZALES NNN SEHHERXFR
Fig.1 Correlation between PNC and NNN content in American
cigarettes

23 FRERERE R E R AL
IZ M SPSS FFAN[F] R Hudha 70 AIREAT T3 22 ) LA
BT, RIS F T ST DA K ] ) T 0 S e

I REBAFERE R, LA SRS [ ) 2 ) A
PEEAE, BEERSR (P k6. ARIKE (F
A/ (1) TSNA KL ATARYIA 35 B3 Bt w35 22 7
(B3 P<0.05, tREFH P<0.01), AS[E] G HH
mn ] TSNA KHATEY S EEZRARE, HEME
] 91 P DR 2% TR) A2 AE BAR B T Be PR /N RLE, TSNA
KA S B SR R (HHAED A&
BRKR.

* 6 AEEZREMLREBESELER
Tab.6 P values of effect tests between different factors
SR TR

5> TSNAs NNN NAT JH% WG A%

NO;N NO,N

KM (F

0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.03

D)
& 51

. ) 92 0. : .1 ) .1
D 0.78 0.96 0.92 0.07 0.06 0.19 0.06 0.13
KEEH 069 071 030 0.26 028 093 0.19 0.15

3 e

H ] = A I SR S R A, Pt 1
H 7 Rk T HBAGH TSNA &8, 125 E & WA 7
HA R LG B E T, U L s A R A e
VAR EEAE R E DR N K254 TSNA, &
W e 45 F B R E EE WS TSNA 208 E T 18
%, M. FEHHFEA T TSNA 551294 [EH 45 1
(1) 82.5 fi5 il 79.4 fi%; o TSNA 255 RE 0 HliA
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101.89%7%11 99.9%, i KT . EHM. Xrlge&H T
JIT I A AR I SR 22 SR 50K, A [ it P ) 5 555 AR E SO
AL BE DDA R HIE T E WA AR, X FEA K
TSNA S &= AR . il A R i Fh S
SN TSNA R H AT & 2T, 4558 KH
ANTE] dt R TR PR AE & . RS 1L 2R DL TSNA (1)
TRSHRMGEREER.

AR T, 35 B S T A R
FEAR A ) T2 2 5 SRR AR s O 3R
5 0m, BRI UEH, H gz R,
W BF 3 [ 35 A5t 7= b A AT B AR ™ P R ) 48 O
BTN, A TSNA (AR R A R &1k, BRI
BEAMRRE AL, 38 AT RE 5 2 Al A 7 R T ) Sk
R K. T~ R 2 MOk ik, BT
TN R I P RS A 22 5 73 B 2 77 AR SR PR s )
SRR, ANFERIREREERE T, A
TSNA & &R bIEA T 294.96%, fAIEWNEEER.
DRI, X655 70 2 I 2 A R R BRVF AT FE — e R L%
A F R & &

IR & SO AE IR #h & AR AT & LR JiAE: 36
S > B, >, Kb E S
&A%, REIMS ERE. EEGREMEREES
BANTEBIME 7.7 . O AT Nk,
KT P T 25 2 2 HD R B AN IR h S TV AN
PR 28 B sk AT P,

X 37 Gy MBS AR ) TSNA R H AR 4idk 47 41
Kortlr, R BRI K5 TSNA TASFE Sh 1
JEBRL A2 AR 2 EAR G, TAHIR #h5 NAB. NNK
FE TSNA B E IEARC. DR S 4 8 it
ITAEIR AT, 45 B o B 5 0 P B R B S NNK
IR TEAH G R R 36 BB M BB L L2 5 NNN
BRFEIEMIG, 52k 2 E 520000 5 R H )
TSNA SRTEYIIR T R —5 MAEE i 7 b
GEOCRE, TS| H TSNA & & 5 AT
HIR 31 5¢ R, 11 AR W B (R A A4 R
FAARTR S TSNA [IARSEEH IEA R E, X522 pTHIw
FAFAR, AIeRH TARRFEARREAE R, [ NHE
L] ot IR R 22 B IS 2R R SO P L 2 A R IR A
G, AR X 4 SR B E R

4 &g

gi bk, TR EIEEEE T B AR

77 il TSNA 5 B A e, S35 4 A iR AR i R )
Az, RS AT AR R i DA S A
XA R B LR, (BRERE RIS
JO7FEAR o Qi £ A 7 r T A XU C A 22 4
AR A A A b T s ) — KPR A
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The correlation between TSNAs content and their precursors content in some tobacco products
on Chinese and the United States’ markets
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Abstract: [Backgrounds] A preliminary understanding of the relationship of TSNAs content and their precursors content in some tobacco
products sold in China and the United States will provide references for cigar safety research. [Methods] A total of 37 tobacco products,
including cigarettes and cigars on the market in China and the United States were collected, and the contents of TSNAs and their precursors
were determined and analyzed. [Results] (1) The nicotine conversion rate of American cigars is the highest, with an average of 5.50%; in
contrast, the nicotine conversion rate of Chinese cigarette samples is the lowest, with an average of 2.83%, indicating a very significant
difference. (2) The nitrate content of American cigars is the highest, with an average of 11.69 mg/g, while that of Chinese cigarettes is the
lowest, with an average of 0.75 mg/g. The nitrate content of American cigarettes is about 7.7 times of that of Chinese cigarettes. (3) TSNA
content of cigars is greater than cigarettes, the average amount of total TSNA of American and Chinese cigars are 20.62 and 19.86 ng/g,
respectively; Chinese cigarettes have the lowest TSNA content, which is only 0.25 pg/g, and American cigarettes contain approximately 18
times that of Chinese cigarettes. (4) Nicotine conversion rate and nitrate content have a very significant positive correlation. Nitrate content
has a significant positive correlation with NNK content, and a very significant positive correlation with other TSNAs content. The
correlation between nitrite content and the contents of NAB, NNK and total TSNAs is extremely significant. Anatabine content has a very
significant negative correlation with all TSNAs contents. [Conclusion] The contents of nitrate, nitrite and PNC has a strong correlation
with the content of TSNA, and the safety of cigar tobacco products still needs to be improved.
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