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Effect of Some Chemical and Physical Factors on Carbon Monoxide in
Mainstream Smoke of Flue-cured Tobacco
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(Research & Development Center, China Tobacco Jiangsu Industrial Co., Ltd., Nanjing 210019, China)

Abstract: Based on data of 14 chemical constituents and 2 physical parameters of 63 flue-cured tobacco samples, effect of 16
factors on CO yield behavior in mainstream smoke was investigated by correlation analysis and factor analysis. The result showed
that wrapped density of rod and smoldering velocity of cigarette rod, crude fiber, nicotine, Cl, total ash and some metal elements such
as K, Ca, Cu, Fe, had significant correlation (at 0.01 level) with CO yield behavior in mainstream. Six components were extracted by
principal component analysis. F1(named fiber-burning component) had positive significant correlation (at 0.01 level) with CO/Tar
and CO/puffs; FS (named chlorine component) has positive significant correlation (at 0.01 level) with CO yield and CO/puffs. F3 and
F6 had positive significant correlation (at 0.05 level) CO/puffs. In conclusion, smoldering velocity of cigarette rod, crude fiber, K and
Cl have strong influences on CO yield behavior in mainstream smoke of flue-cured tobacco.
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Table 1 Correlation coefficients between chemical and physical factors of F.C.V and CO yield in main-smoke
CO/(mg-g7) -0.480%* -0.260% -0.169 -0.221 0.172 0.353%* -0.113 0.334%%
CO/Tar -0.426%* 0.650%* 0.519%* 0.11 -0.450** -0.244 0.145 -0.028
co/ (mg -0.835%* 0.481%* 0.371%* -0.143 -0.368** 0.054 -0.227 0.267*
K Ca Mg Cu Fe Mn Zn
CO/(mg-g7) 0.206 -0.275% 0.374** 0.091 0.272% 0.111 0.003 0.063
CO/Tar 0.413%* 0.397** 0.077 0.113 -0.382%* 0.301* 0.288* 0.028
co/ (mg 0.448%* 0.123 0.292% 0.017 -0.065 0.445%* 0.001 0.092
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Table 3 Rotated component matrix
Fy F, F; Fy Fs Fe
/(mmmin™) 095 -0.05 0.06 -0.13 -0.05 0.06
CO 1% 079 -002 024 -009 003 -0.23
2 K/% 0.74 046 -0.04 030 -0.06 -0.02
/% 0.12 0.83 -0.24 -0.13 -0.20 -0.09
/% 0.01 -0.74 -0.21 0.01 -0.51 0.09
/% -0.11 0.71 -0.14 044 034 -0.12
/% -049 0.66 -042 0.18 0.15 -0.04
Mn/(pg-g™) 030 0.65 -0.08 031 -021 032
Ca/(pggh) 20.18 -0.18 0.85 -0.11 030 -0.11
- - Fe/(ug-g") 0.19 -019 082 -004 -0.09 024
1% 0.38 0.06 0.82 0.07 026 -0.12
Zn/(ug-g) 0.16 0.19 -0.09 0.88 -0.09 0.15
Cul(ugg™) 045 -0.06 0.04 073 005 -0.20
1% -0.03 0.05 0.18 -0.05 0.87 -0.03
4 Mg/% -0.17 -0.01 0.00 -0.04 -0.08 0.89
N(grem™) -045 033 -0.17 -0.18 -0.37 -0.50
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Table 2 Extraction and rotation sums of squared loadings CO/Tar
1% 1% % F3 Fs
F, 410 25.63 25.63 3.11 19.44 19.44 CcO
F, 3.30 20.60 46.22 3.03 18.94 38.39
F; 238 1488 6110 253 1582 54.20 o )
Fy 161 1007 7117 182 1136 65.57 F Fy 3
Fs 1.17 7.33 78.50 1.55 9.70 75.27 CO
Fs 0.86 5.36 83.86 1.37 8.59 83.86
4 Cco
Table 4 Correlation coefficients between components and CO yield in smoke
F1 F2 E; F4 F5 F6
CO/(mg-g" 0235 0.014 0212 0.227 0.491%% 0.219
CO/Tar 0.641** 0.006 0.222 -0.114 -0.101 0.237
CO/ (mg '1) 0.456** -0.196 0.295* 0.151 0.439%* 0.258%*
CO
3 CO
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