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Study on relationship between HCN yields and nitrogen components of
flue-cured tobacco leaf based on MINE algorithm

Xue Baoyan', Guo Dongfeng®’, Shao Fuwen', Liu Yanhong', Guo Jian', Pei Zhouyang®

(1. Anhui Provincial Corporation of China National Tobacco Corporation, Hefei 230022, China; 2. Technology Center of
Anhui Cigarette Industrial Company Co., Ltd., Hefei 230088, China; 3. Anhui Wannan Tobacco Company Co., Ltd.,
Xuancheng, Anhui 242000, China)

Abstract: To explore the relationship between HCN yields in smoke stream and main nitrogen compounds in flue-cured
tobacco leaf, 60 samples were selected from main tobacco-planting areas in China. The new machine learning algorithm
named MINE (maximal information-based nonparametric exploration) was used to study the relationship between the
HCN and the main nitrogen compounds. The results showed that HCN yields in smoke stream exhibited close
relationship with nitrogen compounds, the relationship strength (MIC) with protein, nicotine and total content of amino
acid reached 0.396 7,0.403 4 and 0.352 1, respectively; and the MIC with cysteine, glutamic acid and arginine reached
0.388 7,0.326 3 and 0.353 7, respectively; indicating these nitrogen compounds significantly influence the HCN yields in

smoke stream.
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Table 1 Statistical description for HCN yields and contents of nitrogen compositions of flue-cured tobacco leaf

/%

154.000 0 316.000 0 214.094 3 35.170 1 0.739 4 0.5657 16.43
0.004 8 0.068 2 0.0309 0.0161 0.434 3 —0.264 3 52.10
3.7400 6.490 0 5.1025 0.6184 02430 03174 12.12
1.1400 2.0900 1.560 2 0.229 3 0.443 5 —0.3907 14.70
1.1300 3.9400 2.2609 0.7620 0.402 1 -0.891 1 33.70
0.066 8 0.6252 0.205 3 0.1149 1.386 9 2.3841 55.99
0.1335 0.3829 02331 0.0713 0.5593 -0.942 4 30.60
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0.000 0 0.016 5 0.005 8 0.003 8 1.0713 0.9347 65.14
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Fig.1 Scatterplot matrix between HCN and main nitrogen compositions
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Fig.2 Scatterplot matrix between HCN and amino acids in flue-cured tobacco
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Table 2 Extracted information for the relationship between
HCN and nitrogen compositions based on MINE 700~1 000 °C
algorithm
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