FREH 224 Acta Tabacaria Sinica  http://ycxb.tobacco.org.cn
doi: 10.16472/j.chinatobacco.2016.437 101

A E5 2 B e I g IR 52 3ot AR P
R LW B HI 2 M

E{ﬁla %@i}ﬂl7 i%;{:\l, %ﬁ 21’ )%”17’5%2, #%%ﬁﬁla S%EZ7 3&)%2

1 9] 1 AR Ml R 25 ] SR e s 2 30 A AT S by MR R A M R L S = A RO R A Oy, T RS 4500025
2 B E AR I EM T, 65100024

O IR R R A S X R i S A T R R, R A R AR B T B I IR ST, A AN AR BT T AN R
AL IR NI 18] B £ /K % 44t T 3RS S48 NOx (Nitrogen oxides) & MIZES. SR KT IR 72 o i H- TR B i U
LA NO A E . AHFEIMICGEEE AT, SR A1 NOx W By UG M2 9 fF . MR E AN 10°CHEm %) 50°C, 4bFL 48 h J5
IR 572 AR ) NO FI NO, IKEEIZHi T . ARG S0°CI 2 h g, RIURTRRIH NOx,  FLFH 35 AbH A ) 1) 2E K NOx ¥R
PR 0. AR R R, SRR E T 18% M 724211 NO I NOx ¥R J¥ 55 /KZ 11.03% 1 12.29% HHEL 25 A%, W
RS IINIE R S5, MR DB ER 5 P 1Y) NOx YR 0 5 BRAIC . AT FUER B, ot B B 2 il o] LA ) s /b O i 2 B R AL 7= 2

AT 0 I GG R R TSNA BT o
KR A IR KR R

SIBARI: £R, KB, LR&, 5 HEERR IS HE M Z AL AR (1], T E R AR, 2017,23 (5)

AN (NOx) & HAR T H W — K&,
LR IE B RS rp 3 AP = R — LA
(NO) . —“HME (NO, F—%Eik & (N,O) ,
HrNO NEE A P AR NOx 3 E 2
FRREIR . TRER AR DU R AR R A S
TR AT . NOX S A b 1) 3 B R
Z—, ST NO MINO, B 1 Al LLE#S 5 AP
P E AR AN 1, O i S IR B AR s AR R
M B AT A (TSNAs) . TSNAs 2 Ml & 4= )
ol 2 S0 A b s 0 2B B AT 78 T S v VIR SR i B0
Yo, LW RORN AR SR o BT SO i U R0 ek o
B 5 NOx VIR R HIE AR A, JE
Z 5 T HE R NOx BRI AT A= sl TSNAsS" ™ i B Ak
% REfE 7= R — B R FE B R e B P2 ) NOx, B B Hiufig
E M - 4t 3 R B TSNAs B9 K e Saito 25 M
Tt 5 UF B A7 76 2 35 2540 T 10 L s AR & NO
SARJE, TSNAs FIIEME I . A58 4 A5 3 1R B 52
T, A FRES FZ M H I TSNAs B R, L3
R S I TSNAs & & B & w, HiniE

HEWHE: FEMWELS2REEHERLEINHE: 110201301022 (JH-03)

FE SRS R Y R . KR R YA
P R (ECS a6 Suw b il i - =R e L Tl
i WARIE, WA A NOX 7= AR B J 5 0 A 5
R A RS B R R M ATE . T IR
DL ek A58 565 JH - NOx T2 ) 520, A il 36 A
B RA T IR BB 1% RS, b 7 AR
Rl R AT IS [) DA R 5 7K AR K R 7 A4 NOx 7
BEMESR, §EE D E ARG R+ TSNAS
(I AL, Dyt 400 1 AR - o 7 v TSNAs JE
JR AT R EAR TR H «

1 RS

L1 gk

BT R A AR TNS6 Ak i A e 100, H &6
13 P ot = N UL DRI B oA U == 8 = A A S iy p 3R SR
IR R K, I VIEOW 2R, fe . B
AR IR S /K F N 13.4%, NO,-N K& =554 1935
ug/g 1201 pg/g.

fEEEN: T R (1985—) , {LFsRA, FENFMERIZAF T, Email: wangj921@163.com
BIHAES: £EE (1963—) , #HdZ, LA, FENFWEALRE A, Email: shihongzhi88@163.com

RS BHA: 2017-01-09; MILLHAREEE: 2017-10-13



102

A [ R 24 Acta Tabacaria Sinica 2017 Vol.23 No.5

1.2 e FH*E
1.2.1 S J0RN R e ot 2 Hh A P B T
FRER A FUI IR R 00 4% 40 g 43 ) 8B A e B LS 3%
BTds (HAR20 em, FED o, HHEET 50C
TR EVRR T, WEAXEE 60%, AF 48h. FA
WFRREE 3AESE, S, SRAMAE T Y
TEFE S B KN 12.3%
1.2.2 W0 1 P A AT B 52
1.2.2.1 Dol B (R A T P s e
Sy MFREC 40 g E I SAE B TR, %
#)5E, BT 10C. 20°C. 30°C. 40°C. 50°C|H i 1H
WA, B MR 60%, AP 48 h 5, HECT
ERA AR B ES SR E B AR E . A b
HEE3ANEL.
1.2.2.2 et (B (1 R S SR T B s e
FRELFE 0 VR 20 5 B W R FE d 8 > (40 g/ A TR
EEZSTERT, %G, BT 50CHEREREF
S AAEFE 2 he 4hy 8h. 16h. 20h. 24 h. 40 h. 48
h 5, SRS ) SR AT IE . AP E
3IANEK.
1.2.2.3 S 7K ZE50F E R AL DT I 52 e
R 5 AN R 4 el Y 100%. 60% Al
30% 1 K,CO, ¥, % 200 mL K & i E T 33 T
Hedsh, fE245CEFEMPALIE 4d 5 1Y, FEIY
IKEZE PR MM . K2R EKE (4.23% M
6.20%) + FEE KR (11.03% 1 12.29%) Fl &
BFKER (18.17% F120.53%) [F) 0 43 5l i E 2 &
R, S EE T 30°C O EE A IR 24
hJG, SECFES ARSI E. B0 R
B3INEG., G, FRBEKETFLED T
0.5%.
1.2.3  WRBAERS B R B AT B 52 e
FRHCE By 40 g 43 9 5 2 g i MR (AC,
Activated carbon) F1 5 g 44Kk — A b (NS, Nano-
silica) F@ES I EfE A TR, HHEET 30C

E R T VR S P AL EE 48 h,  Fh E T B 1 SR AT
WS o W B AERMEE 773 B T 100 °C B4R i 16 30
mine PAANES IR BEAL R BT R A0 B 4> b B
WE3IANEL, GG, MRS KEDH 13.4% K
#) 12.8%.
1.3 @EUHSE (NOx) RIE

PRESARRIBC E: K H Dynamic Gas Calibrator (/]
AP IEL) (Model 146i; Thermo Scientific,
U.S.A. EPA) FL R E R AR NO Uik (N, {97 4
SR 69.8X10° mol/mol; A [E 11 &Rl ST /
B S A v AP 78 o0 ) T BRI (1 X 10°)
) NOx &AL i NOx &8 1E A%

Mg T7id: ARG, B E ST 5
#, JE ¥ B 7 % [GAST, DOA-P504-BN; GAST
Manufacturing, A Unit of Idex Corporation, (MICH)
USA] LT REAN KR BESE T, 4255,
o4 4R A48, ff H NO-NO,-NOx 43 #T {X (Model
421; Thermo Scientific, U.S.A. EPA; Reference
method RFNA-1289 -074) | A4 % &6 1) Jit B AT
e ",
14 HEAbIE

iz il Excel 2007 SPSS 20.0 % {1 X ¥ 4% it 47 )7
Zor iy R s DA R e AR L T RS, R
Origin 8.5 ¥ kAT K.

2 HR59W

2.1 JEIEFNE A ET R P R R R

Vo H5 MR U 2y 0 O B R A, BT
50°CAbFE 48 h Ji5 M sE AL LR 1. &l
AbER S, PR 2R R A I ARUE ALY LA NO A E,
NO, WK FEEBAR . A3 48 h Ja, 1 0 R4 1 A
PR BRI E S, e T AR
NO FINOx ¥ & #2515 198 M v (19K B2 (P<0.01)
259 1%, XulRes AMEFE B NO,-N &8 A
FEUIMR AR

R | TREIAER LB RE LT R AR

Tab.1 Effect of tobacco types on the formation of nitrogen oxides in tobacco leaves under 50° C for 48 h

i it

BAMIIIKRE /<107

Concentration of nitrogen oxides

Tobacco types
typ NO

NO, NOx

FEIR CRE 100D
FRIAH (TNS6)

(0.35+0.03) Bb
(3.2840.06) Aa

(0.016+0.008) a
(0.04140.009) a

(0.37+0.02) Bb
(3.3240.07) Aa
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Fig.1 Effect of temperature on the formation of nitrogen oxides in
burley tobacco leaves
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Fig.2 Effect of storage time on the formation of nitrogen oxides in
burley tobacco leaves under 50° C
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Tab.2 Effect of moisture content on the formation of nitrogen oxides in burley tobacco under 30° C for 24 h
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Fig.3 Effect of indirect addition of absorption material and tobacco
on nitrogen oxides formation in a closed system from burley
tobacco
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Effect of storage environment on nitrogen oxides formation in leaves of tobacco of different
types

WANG Jun', ZHANG Mengyue', SHI Hongzhi', JIN Tong', ZHOU Jun’, YANG Huijuan', BAI Ruoshi’, ZHANG Chen’
1 National Tobacco Cultivation & Physiology & Biochemistry Research Center, Henan Agricultural University/Key
Laboratory of Tobacco Cultivation / Tobacco Harm Reduction Research Center, Zhengzhou 450002, China;

2 Beijing Cigarette Factory, Shanghai Tobacco Group, Beijing 100024, China

Abstract: In order to study the effect of storage environment on nitrogen oxides (NOx) formation from tobacco leaves, content of NOx in
airtight environment set up by vacuum desiccator was measured for different tobacco types, storage temperatures and duration at different
moisture contents. Results showed that NO accounted for more than 90% of the NOx produced from tobacco leaves during storage. NOx
concentration from burley tobacco leaves was almost 9 times higher than that from flue-cured tobacco under same storage conditions. As
storage temperature increased from 10° C to 50° C, the concentration of NO and NO, produced from burley tobacco increased gradually
48h after treatment. NOx could be produced in burley tobacco samples in a short period of time (2h) under 50 ‘C , and increased with
increase of storage time. Under the same storage temperature, NO and NOx concentrations of tobacco leaves with moisture content higher
than 18% were significantly lower than samples with moisture content of 11.03% and 12.29%. Presence of activated carbon in storage
containers effectively reduced the concentration of NOx. It was concluded that proper control of storage environment is an effective way to
reduce TSNA formation in tobacco leaves by inhibiting and reducing production of NOx from tobacco itself.

Keywords: tobacco leaf; storage temperature; tobacco moisture content; nitrogen oxides
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