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Determination of blending uniformity of cut tobacco based on

near infrared spectroscopy
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Abstract: In order to establish rapid evaluation method of
tobacco, cut stem and reconstituted tobacco, multiply ratios of

sugars to alkali by potassium was selected as blending homogene-
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ity evaluation index sign. Based on tobacco (500), cut stem
(500), reconstituted tobacco (250) and the formula of tobacco
production line (30) of the near-infrared spectral information and
blending evenness index data. the pattern recognition model and
the marker correction model of evenness index data of tobacco,
cut stem and reconstituted tobacco were built. The results
showed as follows. @ The overall information of near-infrared
spectra of the three tobacco samples were differences. @ The av-
erage blending-uniformity indexes of tobacco, cut stem and re-
constituted tobacco were 20.64 %, 273.81% and 30.40% respec-
tively. The blending-uniformity indexes of stem samples were
greater than that of tobacco samples and stem samples in both
value and fluctuation range. @& When take the blending-
uniformity index equal to 50 as the classification threshold, the
PCA-MD of the three tobacco samples presented a good classifica-
tion effect. @ the results of internal parameters and external vali-
dation based on the model showed that, when the blending uni-
formity index equal to 50 was used as the classification threshold,
the near-infrared correction model of the three kinds of tobacco
blending-uniformity index before and after the study of blending
presents better stability and accuracy.

Keywords: uniformity of tobacco formula; near infrared
spectrum; tobacco; cut stem; reconstituted tobacco; calibration

model;discriminative model
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Figure 1 Near infrared spectrum of tobacco sample
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Figure 3

tobacco leaf silk samples
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Figure 4 Near-infrared spectrum of tobacco product
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Table 1 Parameter results of different principal components of PLS-DA qualitative model
o fRRERE it RERE AR B SUA sk
ESY % ) ) FEAE(E ) ) .
(R%2X) R?X (cum) Q) Q% (cum)
1 0.278 0 0.278 278.0 0.501 0.501 e
2 0.163 0 0.441 162.0 0.739 0.870 nF
3 0.101 0 0.542 101.0 0.353 0.916 BE
4 0.052 5 0.595 52.5 0.326 0.943 e
5 0.021 5 0.616 21.5 0.350 0.963 B
6 0.014 6 0.631 14.6 0.242 0.972 NTE
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Figure 5 Score of compound 1 and 2 of three different

tobaccos NIR PLS-DA recognition model (in-

cluding external validation set)
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Figure 6 Score of compound 1, 2 and 3 of three different
tobaccos NIR PLS-DA recognition model (in-

cluding external validation set)
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Table 2 Descriptive statistical analysis results of 4 dif-

ferent types of tobacco blending uniformity in-
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T 0 2 205 30.40 6.40  7.78~42.43
LR T M 22 30 32.99 17.20  19.12~78.59
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Figure 7 Distribution of uniformity evaluation indexes

of 4 different types of cut tobacco
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Table 3 Parameters of tobacco blending uniformity index NIR model of tobacco blending in two different ranges
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AP F 65 (K500 0.965 2 14
WS PEPEM 8 AR (>50) 0,964 5 10

2.30 2.69 5.50~49.14

35.60 39.60 57.92~739.82
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Table 4 External validation results of tobacco blending
uniformity index NIR models in two
different ranges
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Figure 9 Actual value versus calculated value of blending
uniformity evaluation index of cut tobacco,

stem tobacco and reconstituted tobacco (<Z50)

759

Calculated/%

S
Actual/%

H10 M2 LG mer L5044 %
FN AR B LR B (>50)
Figure 10 Actual value versus calculated value of

blending uniformity evaluation index of cut
tobacco, stem tobacco and reconstituted to-

bacco (>50)
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