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Fig. 1 Contents of alkaloids in cigars from different production areas
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Tab. 1 Variation of alkaloids contents in cigar samples from different production areas

e LRI, /%
Tt X i H ” X X X
SR [ SR ERA ST SEYI, TR b %
FEME 2.47ab 0.19a 0.02b 0.13b 2.80ab 7.17ab
. =N 4.81 0.79 0.02 0.31 5.57 25.42
M .
5 /ME 1.06 0.04 0.01 0.02 1.22 2.07
AR RE /% 47.11 108.69 28.32 72.60 47.45 86.46
THMH 2.05b 0.24a 0.02b 0.11b 2.41b 13.29a
. ISUNE] 4.98 0.56 0.04 0.37 5.50 28.01
M .
/ME 0.66 0.06 0.01 0.02 0.91 2.16
AR R /% 67.94 84.58 57.97 110.95 60.44 85.99
SFEIME 2.12b 0.13a 0.01b 0.09b 2.36b 7.05b
e KAE 3.90 0.47 0.02 0.17 420 27.54
R =
I /IME 0.95 0.04 0.01 0.04 1.05 2.44
ABRRE % 50.91 89.07 27.28 54.86 4738 109.55
FEME 3.61a 0.20a 0.03a 0.25a 4.09a 6.33b
YN 10.02 0.42 0.06 0.57 10.90 18.79
i -
/ME 1.37 0.07 0.01 0.03 1.77 2.59
AR RA 1% 60.05 47.68 57.2 59.29 57.33 71.22
SFRIE 2.69 0.18 0.02 0.16 3.05 7.66
e EON:| 10.02 0.79 0.06 0.57 10.90 28.01
! 7/ ME 0.66 0.04 0.01 0.02 0.91 2.07
AR5 R % 61.30 84.51 53.59 79.81 58.95 92.98

e AP/ NG RO B R 22 3 2% (P<0.05) « R,
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Tab. 2 Variation of alkaloid content in different types of cigar samples
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“EHME 3.75a 0.19a 0.02a 0.22a 4.19a 4770
. IEIN[: 10.02 0.79 0.06 0.57 10.90 15.12
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e/ ME 1.92 0.05 0.01 0.04 2.02 2.07
AR RA 1% 42.61 81.97 45.75 59.59 42.41 67.00
“FIME 1.37b 0.23a 0.01b 0.08b 1.69b 13.35a
" R 2.36 0.56 0.03 0.25 3.20 28.01
HhiAK E
w/IME 0.66 0.04 0.01 0.02 0.73 3.04
AR RAL 1% 29.90 84.35 53.08 84.41 31.43 71.92
FHE 1.63b 0.13a 0.01b 0.08b 1.86b 8.41b
o IZINI] 243 0.47 0.02 0.18 2.70 27.54
PIiE= O
f/ME 1.03 0.06 0.01 0.04 1.30 3.17
AR AL 1% 28.64 84.20 17.85 55.36 24.47 89.17
“FH{E 2.69 0.18 0.02 0.16 3.05 7.66
N T NE 10.02 0.79 0.06 0.57 10.90 28.01
Eoet | o
H/ME 0.66 0.04 0.01 0.02 0.73 2.07
AR % 61.30 84.51 53.59 79.81 58.95 92.98
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Tab. 3 Variation of TSNAs contents in cigar samples from different

production areas ng/g
EES ks,
X NAT NAB NNK TSNAs
M 3.69ab 1.74b  0.18ab 0.34ab  5.95b
. B NAE 1095 423  0.81 1.02 16.74
M
e/ ME 1.02 045 003 003 1.70
AR /% 84.10 6127 125.63 74.66 7231
“FME 6.47a 4.08a 0.3la 0.37ab 11.22a
. e KAE 1195 864 072 097 21.13
mMEM
5 /ME 123 050 004 011 191
AT RE /% 78.64  79.68 82.14 80.85 74.94
SE¥ME S 5.25ab 1.74b 0.13b  0.4la  7.53ab
A 2091 322 039 122 2575
N A
e/ ME 0.66 051 0.03 0.13 146
A AH /% 11925 46.41 7115 67.95 93.30
SFRIME 2.56b 1.43b 0.07b  0.19b 4.25b
B NAE 666 589 021 040 9.82
hE
e/ ME 0.63 021 0.02 006 1.79
B AM /% 60.05 105.55 92.52 5327 57.80
“FME 406 194 015 032 647
N mAKME 2091 864 0.81 122 2575
A

w/IME 0.63 021 002 003 146
AT RZH /% 101.98 89.97 119.73 76.61 86.47

B 3 &1, [ 77 XOFE fh ) NNNL NAT.
NAB K & TSNAs R B EMLTREEM, HE5H %
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NNK J &t TSNAs & &% 7 R 45% UL b, 22
AR EEROR .
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e H KRBT TSNAs &7 (B4,
At A, SHEFE 5 NNN & &40 7 7E 0.63 ng/
g~6.52 pg/g. 0.66 pg/g~11.95 pg/g. 1.02 nug/g~20.91
ng/g Z 18], NAT & & 75 A 7£ 0.21 pg/g~5.89 ng/g.
0.35 pg/g~8.64 pg/g. 0.74 pg/g~4.23 pg/g Z i, ML
TSNAs &5 KE, MidSFES N 1.77 pg/g~10.97 ng/g,
SEYIME 4.98 ng/gs AHACHE N 1.46 pg/g~21.13 png/g,
FEIME 7.69 pg/g: HERA 2.08 ng/g~25.75 pg/g,
FH41H 8.55 pg/g.
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Tab. 4 Variation of TSNAs content in different types of cigar

samples ug/g

:{?E . TSNAs
KA NNN NAT NAB NNK TSNAs
P A(pg/g) 2.83b  1.79a  0.11a  0.25b  4.98a
L. WK uge) 652 589 050 058 10.97
e B/ME Ang/g) 063 021 002 006 1.77
BRRB /% 5706 7342 84.10 4671 5431
FIME A(ng/g) 491ab 236a  0.20a  0.21b  7.69a
o BOKfE Apglg) 1195 864 081 045 2113
e /M f(ug/g) 066 035 0.02  0.03 146
BRAK /% 9524 12332 13578 66.03 98.72
THME /(ug/g) 596a 1.86a 0.17a 0.56a 8.55a
. WOKfE Ang/g) 2091 423 073 122 2575
e /ME M(ug/g) 1.02 074 0.02 008  2.08
BRZH /% 10747 52.63 109.77 62.48 86.21
FHIME A(ng/lg) 406 194 015 032 647
N KM A(ng/g) 2091 864 081 122 2575
i B/MA A(ug/g) 0.63 021 0.02 003  1.46
BRAK /% 101.98 89.97 119.73 76.61 86.47
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Tab. 5 Correlation coefficient between TSNAs and alkaloid of different cigar samples

EpiibaeS TSNA S e A ABA Ak 1 M SEM SRR
NNN 0.17 0.38* 0.17 0.03 0.17 0.30
NAT 0.26 0.37* 0.19 0.42% 0.28 0.16
JEBAEAL 2 (<5%) NAB -0.03 0.05 -0.09 0.01 0.01 0.04
NNK -0.04 -0.10 -0.09 -0.10 -0.04 -0.07
TSNAs 0.22 0.39* 0.18 0.21 0.23 0.25
NNN -0.30 0.44* -0.35 -0.43% 0.24 0.96%*
NAT -0.04 0.36 -0.05 -0.16 0.01 0.49%*
JEEE AL (>5%) NAB -0.23 0.36 -0.31 -0.36 -0.19 0.61%*
NNK -0.28 0.30 -0.30 -0.40% -0.24 0.54%*
TSNAs -0.28 0.45% -0.32 -0.42% 0.27 0.90%*
NNN -0.30% 0.55%* -0.25 -0.33% -0.25 0.81%*
NAT -0.04 0.48%* -0.06 -0.01 0.01 0.54%%
i NAB -0.27 0.29% -0.19 0.30% -0.24 0.55%%
NNK -0.25 -0.05 -0.14 -0.18 -0.18 0.15
TSNAs -0.25 0.56%* -0.21 -0.20 0.20 0.79%*

TE: *F RREEKT (5%) , ** FRWEEKTE (1%) .

Note: "*' indicated the significant level (5%)."**" indicated the extremely significant level (1%).
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Analysis on TSNAs and alkaloid contents in different types of cigar tobacco from different
regions at home and abroad

SUN Yuqi1, ZHAO Yuanyuanl, ZHOU Di', ZHONG Qiuv’, WANG Jun’, ZHOU Jun’, ZENG Dailong4,
QIN Yanging®, LIU De shui’, YANG Xingyou®, LI Jingjing', CHEN Yong’, SHI Hongzhi"'
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3 Beijing Cigarette Factory of Shanghai Tobacco Group, Beijing 100024, China;
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Abstract: To clarify the correlation of composition and content of alkaloids and contents of tobacco-specific nitrosamines (TSNAs) in
cigar tobacco leaves from different regions at home and abroad, 55 tobacco samples of different types (filler, wrapper and binder) and
from different regions were collected and analyzed. The results indicated that the variability of alkaloids content in samples of different
regions was relatively large, the nicotine content was 0.66%~10.02%, the nornicotine content was 0.04%~0.79%, and the nicotine
conversion rate was 2.07%~28.01%. Except for the relative higher alkaloids content in samples from domestic regions, the alkaloids
contents of samples from other producing areas showed no significant difference. The total alkaloids content in the filler was higher
than that of wrapper and binder. The conversion of nicotine to nornicotine in tobacco samples of different types and from different
regions was prominent. The TSNAs contents in cigar samples from different regions ranged from 1.46 pg/g to 25.75 pg/g. Moreover,
the NNN content was the highest (0.63 pg/g ~20.91 pg/g) and showed great variability. The TSNAs contents in cigar samples from
different regions ranged from 1.46 pg/g to 25.75 pg/g. Moreover, the NNN content was the highest (0.63 pg/g~20.91 pg/g) and showed
great variability. Correlation analysis showed that the higher conversion rate of nicotine in cigar leaves was the main reason for the
higher contents of total TSNAs and NNN in filler, wrapper and binder. Correlation analysis showed that the higher conversion rate of
nicotine in cigar leaves was the main reason for the higher contents of total TSNAs and NNN in filler, wrapper and binder. The varietal
improvement of nicotine conversion traits and the optimization of alkaloid composition are important approaches to produce high
quality Chinese cigar tobacco with low toxicity.

Keywords: cigar tobacco; tobacco-specific nitrosamines; alkaloid; nicotine conversion
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