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Research on optimization of expanded cut tobacco based on

analytic hierarchy process and response surface methodology
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Abstract: The weight of each quality index of the expanded tobac-
co was determined by the analytic hierarchy process., and the
comprehensive quality score was obtained by the comprehensive
evaluation after the data standardization. On the basis of single
factor test, the main factors. such as cold end immersion time.
hot end process gas temperature, hot air speed and steam applica-
tion amount, were selected to study their influence on the com-
prehensive quality score. Finally, the response surface method
was used to optimize the processing conditions of expanded tobac-
co. After optimization, the process conditions are as follows:
Soaking time 42 s, process gas temperature 291 “C, wind speed
38 m/s, steam application 500 kg/h, and the comprehensive
quality score is 1.052.
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Table 2 Response surface design factor and horizontal

coded value
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—1 30 270 36 450
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Table 3 Box-Behnken test design and results

e TR A B C D LR pUR || S A B C D LRGP
1 1 —1 0 0 0.941 16 0 1 —1 0 0.951
2 0 1 0 1 0.969 17 -1 0 0 -1 0.991
3 0 -1 0 1 0.951 18 0 0 -1 —1 1.012
4 1 0 0 1 1.019 19 1 0 1 0 1.008
5 1 1 0 0 0.949 20 0 0 0 0 1.054
6 0 1 0 -1 0.961 21 -1 —1 0 0 0.931
7 -1 1 0 0 0.938 22 0 -1 1 0 0.941
8 1 0 -1 0 1.001 23 0 0 0 0 1.048
9 -1 0 0 1 0.992 24 0 0 —1 1 1.012

10 0 —1 0 -1 0.948 25 0 0 1 -1 1.021
11 0 0 1 1 1.011 26 0 -1 -1 0 0.952
12 1 0 0 —1 1.018 27 0 1 1 0 0.967
13 0 0 0 0 1.046 28 0 0 0 0 1.053
14 0 0 0 0 1.051 29 -1 0 1 0 0.978
15 -1 0 —1 0 0.978
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Table 4 Analysis of variance analysis of tobacco comprehensive quality regression analysis model
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