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Study on rapid determination of tobacco blending uniformity

by Near Infrared Spectroscopy
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Abstract; Based on the principal component analysis, we estab-
lished F score statistics to reflect comprehensive information a-
bout main chemical composition and their ratio and used F score
as the characteristic value to characterize the homogeneity of for-
mula tobacco. We detected the near-infrared spectral of tobacco
samples with different formula tobacco and founded the near-in-
frared spectral model of F score by using the partial least square
method based on the range of 4 281.2 ~4 485.6,5 542.4 ~

6 024.5,6 043.8~7 135.3 cm ™! spectroscopy pretreated by mul-

EWmB:- MMNBLTULY KT LATESIHE (%5
2016BSJJ020) ;7 /g HH M Tl A BRFFAT AR H (G
5 :ZN2015036)
VEZ B 25 B0 4 N 3 Tl K 24wl 20 8% i+,
BEES: TAR963—) 5 N Tk K¥FZ4Z w1,
E-mail; wjim163@163.com
Y75 B #:2018-12-27

tiplicative signal correction and first-order derivative and Savitzkyt-
Golay smoothing. The determinant coefficient of F score model was
0.996, and RMSECV was 0.269. The model was found to have good
prediction performance and high prediction accuracy. The F statistics
score of tobacco samples could be predicted quickly by NIR, and this
provided a rapid and efficient monitoring method of tobacco blending
uniformity and a technical guidance to the regulation and control of
cigarette homogenization production.
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Table 1 Principal component analysis results of conventional chemical constituents
L WA FHAE (H FEHF-J5 il
FRAEAR  r2EsimkaR/ Y BREBUF TR/ RREAR rzEsiikR/ % BB ESEE/ %
1 4.869 69.556 69.556 4.869 69.556 69.556
2 0.902 12.885 82.441 0.902 12.885 82.441
3 0.721 10.295 92.736
4 0.250 3.576 96.312
5 0.236 3.369 99.680
6 0.013 0.180 99.860
7 0.010 0.140 100.000
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Table 3 Mean and L.SD multiple comparisons results of every chemical component of different tobacco constituents
A " ; . R o . ) .
L S ) 8 ¥ & IR i 4 B 1L [ F 1341
60/40  2.6040.21' 12.6040.62¢ 9.67+1.32% 3.77+0.24% 1.74+0.12¢ 4.87+0.58° 2.18+0.22# 1.3140.47¢
62/38  2.6640.23M 12.2240.51%¢  9.264+1.05% 3.714+0.21% 1.6440.07*>  4.6240.47>  2.2640.17' 1.042£0.20%
64/36  2.73+0.21¢"  11.40+1.08<  8,67+1.80%¢ 3,5240.22%1  1.6040.09"  4.22+0.69>¢ 2.2140.21' 0.8440.43"
66/34  2.7840.208"  12,3140.29*>  9.13+£1.39% 3.58+0.16% 1.61+0.11%  4.4540.37%  2.24+0.18 0.9840.33
68/32  2.8240.19%  11,6740.36>d  8.81+£1.47%¢  3,5640.33%¢ 1.53+0.07¢  4.1540.21%¢  2,33+0.14°f 0.69740,44bd
70/30  2.91+0.21¢h  11,5740.36%d  8,49+1.28de 3,5140,2671  1,4940.10%  4,00+0.39%% 2.3740,15% 0.5440,34¢
72/28  2.98+0.174f  11,36+0.74%  8,08+1.17 el 3,5340,23%«d  1,4340.08%" 3,83+0.35%  2.4640.15% 0.2940.23%
74/26  3.05+0.2240  10.73+0.67%"  7,58+1.22¢dfe 35240.18%1  1,3940.11¢  3.54+0.38  2.5440.18% —0.01+0.29¢
76/24  3.14+0.19¢  11,02+0.33%fkh 7,31+0.93d/h 3,6140.31 1.35+0.09%  3.5240.27¢  2.68+0.13«¢ —0.2140.26
78/22  3.184+0.20% 11.18+0.55%  7,7040,98fs  3,63+0.23% 1.2940.07¢  3.53+0.33¢  2.824+0.14>c —0.30+0.41""
80/20  3.2340.18 10.1240.817 6.89+1.02%"  3,5240.28%  1,2340.05"  3.14+0.36%  2.8740.24> —0.64+0.39"
82/18  3.387+0.25"  10.3740.4588  7,1540,58¢<%> 3.43+0.24>d  1,1940.08"  3.09+0.35%  2.8840.23> —0.6640.26"
84/16  3.3940.20%¢  10.7441.07¢%"  6,9240.47%h  3,2440.274% 1.14+0.06% 3.1740.32%  2.8540.28* —0.58+0,298"
86/14  3.524+0.25®>  10.3240.56"  6.62+£0.348"  3,2740.21 1.0740.05%  2.9540.35# 3.0740.26> —0.97+0.327k
88/12  3.56+0.22% 9.79+1.01 6.5740.34%" 3.1940.24¢ 1.0540.08%  2.7740.41# 3.0540.36® —1.05240.25
90/10  3.6540.21* 10.314£0.41M  6,1940.80" 3.1940.19¢ 0.9840.03% 2.8340.25# 3.2640.25°  —1.264£0.24k
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Table 4 External test results of F score statistics

F: i SEPRAE T 2%
1 0.107 0.340 0.233
2 —0.955 —1.043 —0.087
3 —0.374 —0.391 —0.016
4 —1.097 —1.090 0.007
5 1.378 0.906 —0.470
6 0.086 0.118 0.032
7 —0.458 —0.484 —0.026
8 0.657 0.747 0.090
9 0.342 0.673 0.332

10 —1.038 —0.988 0.051
11 0.341 0.156 —0.185
12 —0.833 —0.735 0.098
13 1.322 0.870 —0.452
14 0.964 1.064 0.100
15 0.054 —0.023 —0.078
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