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# | BIRAME TARIEERIA TSNAS RRSER BN

Tab.1 Changes of TSNAs and nitrate nitrogen contents in tobacco leaves

1

with different nitrogen applying amount under high temperature treatment ugg
it AR /kg-hm™ FeE kg-hm® HEENE /'C NOyN NNN NAT NAB NNK TSNA 5
120 2085 10 13312 0.1991 04917  0.0097  0.0689 0.7694
45 13286 02475  0.6022  0.0197  0.0826 0.9520
Hhn & 2.6 0.0484  0.1105  0.0100  0.0137 0.1826**
180 2580 10 2000.8  0.5456  0.6922  0.0131  0.0793 13302
45 19845  1.6495 13476  0.0236  0.1147 3.1354
e hn i -16.3 1.1039  0.6554  0.0105  0.0354 1.8052%*
240 3279 10 22772 0.5516  0.6137  0.0136  0.0739 1.2528
45 22532 22358 15256  0.0296  0.1568 3.9478
8= -24.0 1.6842 09119  0.0160  0.0829 2.6950%*
300 3573 10 31844  0.6294 07372 0.0142  0.0843 1.4651
45 3098.6 27302 23255  0.0443  0.2041 5.3041
B -85.8 2.1008  1.5883  0.0301  0.1198 3.8390%*
E: tREG: *: P<0. 05; **: P<0. 0l
R 2 HIEAETAMEFEEEE S TSNAs RIEESHRSENEN
Tab.2 Changes of TSNAs and nitrate nitrogen contents in lamina and
midrib of burley and flue-cured tobacco under high temperature treatment pg-g”
FF i TR /1 °C NO,-N NNN NAT NAB NNK TSNA M
1 R A 10 13750.4 5.414 2.293 0.040 0.225 7.972
45 12143.1 11.162 3.956 0.064 0.428 15.609
e hn -1607.3 5.748 1.663 0.024 0.203 7.637%*
1 AR A e 10 3332.6 1.784 0.482 0.025 0.068 2.358
45 2576.7 2.946 1.674 0.081 0.173 4.873
i -755.9 1.162 1.192 0.056 0.105 2.515%*
J6 JH AR 10 2008.2 0.122 0.044 0.001 0.009 0.176
45 1854.4 0.243 0.528 0.010 0.040 0.822
8 -153.8 0.121 0.484 0.009 0.031 0.646%*
928 O A 10 64.1 0.054 0.070 0.001 0.022 0.148
45 422 0.092 0.127 0.005 0.039 0.263
G hn -21.9 0.038 0.057 0.004 0.017 0.115%*
VE: tH%: *: P<0. 05; **: P<0. Ol
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Fig. 1 Effect of adding nitrate to flue-cured tobacco on nitric nitrogen and TSNA content under high-temperature treatment
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Effect of nitrate nitrogen level in tobacco leaves
on TSNAs formation during high temperature storage

SUN Wenshu', WANG Jun', ZHOU Jun’, MA Yanjun®, BAI Ruoshi’, YANG Huijuan', XU Dongya', JIAO Zheheng', SHI Hongzhi'
1 National Tobacco Cultivation & Physiology & Biochemistry Research Center, Tobacco Cultivation Key Laboratory of
China Tobacco, Zhengzhou 450002, China;

2 Beijing Cigarette Factory, Beijing 100024, China

Abstract: Field experiment was conducted to determine the effect of nitrate nitrogen content on TSNAs formation during high temperature
storage. Different concentration of nitrate was applied in tobacco growing season. Leaf samples from lamina and midrib of both burley and
flue-cured tobacco were collected. Lab experiment was conducted in a temperature-controlled chamber at 45°C and 10°C for 15d. Nitrate
nitrogen and TSNA contents of all samples were determined. Results indicated that nitrate nitrogen content increased with the increment
of nitrogen fertilizer. Content of nitrate nitrogen and TNSA had a low correlation in newly cured tobacco. However, after high temperature
storage for 15d, the correlation significantly increased. Nitrate nitrogen content and TSNAs increment during high temperature storage
showed a significant positive correlation. Nitrate nitrogen content in midrib was much higher than that in lamina in both burley and flue-
cured tobacco. After high temperature storage for 15d, TSNAs increment in midrib was significantly higher than that in lamina. With
the increase of nitrate applied to flue-cured tobacco leaves, nitrate nitrogen and TSNA content after high temperature storage increased
significantly. These results indicated that nitrate nitrogen content was closely related to the formation of TSNAs during high temperature
storage. Therefore, reduction of leaf nitrate content through agronomic measures is effective in reducing TSNA formation during storage.
Keywords: tobacco; nitrate nitrogen; tobacco-specific nitrosamines; high temperature; storage

Citation: SUN Wenshu, WANG Jun, ZHOU Jun, et al. Effect of nitrate nitrogen level in tobacco leaves on TSNAs formation during high
temperature storage [J]. Acta Tabacaria Sinica, 2015,21 (2)

OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO0

O EXRIBHERE

AR mA B R EE A T AR SR X R

CE#Y s R MM Tz #: HERG ANVEM: BRI B

CHUAE T 07 R AR Y R 2 M B 2 B /] S MR R 5 A B A AT S0 ey / R REAT DR B T S0 3 g s 2 /] R ER M A ] s 1Y
NI BRI A FE T A w15 b T AT BR ST AR R T M AR A =]

U ZEY W 73R E 4 A g iEF=1x 33 4y G BEgf S B3R R &, FFCASEE . SR gEre SO st IR, WE T 0 R A
(TS-NA). AV FIRS IR £ & & , LAB/R TSNA SR 5T ARG R S5RRW , )R M Rz 8 =) EE TSNA & 5K
PRI, 4305 38 ER R A 2, AR PR IX (8] NNN AL TSNA 8 2 780K NNK. NAT FI NAB 7 & 2 AR BN IRk
A S B AR P T v A de ] P — 7 [XNNIN AL TSNA 2 5265 e 1) S 2 J5 I, B 5 TSNA 5 5 (1938 i NININBIT o B3 K.
I B B MR LR 5 NNN FILEL TSNA 5 &2 2R FIEMH KK R, NNK. NAT. NAB SR 5K S EEREIE
FADG, Tl — 7= X AN [RL AR R, NINKC 2 2 S 8 h 2 2 S 38 0 AR DG o TR () LU vl SRR 1 5 RSB 3 5 MR fb 3R 4 v
R FHO TS-NA FEFA il FEEH.

fE CPEMEEZEAR) 2012 4 05 1





