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Analysis of Chemical Components in Tobacco Stem and Correlation with
Crotonaldehyde
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Abstract: In order to find out the characteristics of chemical composition of tobacco stem and its relationship with the release of
crotonaldehyde, the main chemical components in tobacco stem of 3 stalk positions (upper, middle and lower) from Chinese main
tobacco growing areas and the release of crotonaldehyde were evaluated with correlation analysis. The results showed that the
contents of starch, total alkaloid and total sugar in stem were lower than that in lamina. The contents of cellulose, potassium and
pectin in stem were higher. The difference of the content of total sugar, starch, potassium, cellulose and hemicellulose among
different growing areas was highly significant. The difference of the contents of the total alkaloid, lignin, pectin and the release of
crotonaldehyde among different stalk positions was significant. The main chemical components in tobacco stem were obviously
different from those in tobacco lamina. Growing area and stalk position were important factors that affect the chemical composition
and release of crotonaldehyde. There was a significant positive correlation between the release of crotonaldehyde and the content of
total sugar. The release of crotonaldehyde was negatively correlated with the contents of potassium and cellulose.
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Table 1 Growing areas and stalk positions of tobacco stem
Growing area Upper Middle Lower
Fujian
Guizhou
Henan
Hunan
Sichuan
Yunnan
1
/ /2
1 cm

6. 7. 8. 9.

Note: 1. Gas flow controller, 2. Mixed valve, 3. Temperature controller, 4.
Thermocouple, 5. Focus infrared oven, 6. Stem sample, 7. Quartz tube, 8.
Trap, 9. Absorption bottle.
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Fig. 1 Diagrammatic sketch of smoking analog device
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Table 2 Main chemical components and release of crotonaldehyde
95%

Index Mean value Coefficient of variation/% Kurtosis 95% confidence interval
Total sugar /% 19.41 30.89 3.11 17.41 21.40
Starch /% 1.01 33.67 -0.168 0.89 1.12

Protein /% 9.69 12.29 -0.19 9.29 10.09
Nicotine /% 0.54 30.27 -0.75 0.48 0.59
Potassium /% 5.18 32.62 -0.61 4.61 5.74
Cellulose /% 22.90 13.52 -0.73 21.87 23.94
Hemicellulose /% 1.85 53.83 -0.69 1.52 2.18
Lignin /% 2.61 22.34 -0.64 242 281
Pectin /% 10.92 8.85 0.36 10.60 11.24
Aldehyde aldehyde /(pg-g') 381.00 13.51 -0.72 364.00 399.00
3
Table 3 Main chemical components and release of crotonaldehyde of different growing areas
Growing area Fujian Guizhou Henan Hunan Sichuan Yunnan Saliency
Total sugar/% 13.8+0.4a 18.4+1.5a 18.0£1.0a 17.2+1.6a 16.1£0.5a 26.4+2.1b 0.000
Starch/% 0.8+0.01b 1.2+0.07¢c 0.5+0.13a 1.1£0.07¢c 1.3+0.04c 1.1£0.07¢ 0.000
Protein/% 7.9+0.2a 10.2+0.6b 10.3+0.3b 9.5+0.3b 10.3+0.1b 9.8+0.4b 0.016
Nicotine/% 0.79+0.04b 0.49+0.07a 0.51+0.05a 0.55+0.08a 0.54+0.06a 0.44+0.03a 0.017
Potassium/% 8.0+0.2d 4.9+0.6b 3.1+0.3a 6.6+0.1c 5.0+0.02b 4.7+0.3b 0.000
Cellulose/% 27.9+0.3d 21.9+0.8b 23.440.5¢ 24.440.6¢ 24.140.5¢ 19.240.4a 0.000
Hemicellulose/% 0.9+0.2a 2.4+0.4b 1.2+0.2a 0.9+0.3a 2.4+0.1b 2.7+0.2b 0.000
Lignin/% 2.5+0.1a 2.8+0.2a 2.7+0.2a 2.6+0.4a 2.2+0.03a 2.7+0.2a 0.300
Pectin/% 10.9+0.2ab 11.5+0.3b 10.6+0.5ab 10+0.6a 10.9+0.1ab 11.3+£0.3b 0.453
353+26.4a 375+16.6ab 428+13.9b 348+14.8a 346+15.6a 401+16.0ab 0.023

Aldehyde aldehyde /(ug-g™)

Note: The different letters of the same line have significant differences at the level of p<0.05, the same below.

p<0.05
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Table 4 Main chemical components and release of
crotonaldehyde of different stalk positions
> >
Index Upper Middle Lower Saliency
< < Total sugar/% 18.741.7a 20.9+1.6a 17.3£1.6a 0.148
Starch/% 0.97+0.09a 1.08+0.09a 0.92+0.1a 0.240
Protein/% 10.2+0.3b 9.1+0.2a  9.9+0.5ab 0.024
Nicotine/% 0.64+0.03¢ 0.52+0.03b 0.36+0.05a 0.001
Potassium/% 4.7£0.5a 5.4+04a 5.6£0.6a 0.280
Cellulose/% 23.5£0.9a 22.4+0.7a 22.8+1.4a 0.516
Hemicellulose/% 2.12+0.3a 1.71+0.2a 1.62+0.3a 0.508
Lignin/% 3.0+£0.14b 2.4+0.12a 2.2+0.14a 0.004
> > Pectin/% 10.5+0.2a 10.7+0.2a 12.1+0.2b 0.001
2.4 416+12.1b 369+11.8a 342+11.5a 0.003
. Aldehyde aldehyde/(ng-g")
5
5
Table 5 Correlation between main chemical components of stems and release of crotonaldehyde
Index Total sugar Starch Protein Nicotine Potassium Cellulose Hemicellulose Lignin Pectin
0.469%* -0.240 0.370* -0.020 -0.650* -0.381* 0.270 0.302 -0.027
Aldehyde aldehyde
* ok p<0.05 p<0.01

Note: *and** respectively indicates that the correlation reached significant (p<0.05) and extremely significant (p<0.01) levels.
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