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Detection of Tar and Nicotine in Mainstream Smoke of
Reconstituted Tobacco Based on Near-infrared Spectroscopy
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Abstract:In order to establish rapid detection method of tar and nicotine content in mainstream smoke of reconstituted
tobacco , near-infrared spectroscopies of 204 samples were collected and the near infrared prediction model was estab-
lished. By using the leave-one-out cross validation method for modeling. The results showed that sample correlation coef-
ficient(R) of tar and nicotine was 0.94 and 0.95and the mean square error( RMSECV ) was 0. 55 and 0. 023 respective-
ly, near-infrared spectroscopy was compared with the conventional standard testing methods, the best prediction model

was thus determined. The results showed that near-infrared spectrum technology can more accurately determine the re-

lease quantity of tar and nicotine in mainstream smoke of tobacco slice.
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Table 1  Comparison of related parameters of tar and nicotine in mainstream smoke of reconstituted tobacco
JH A% Nicotine HEIH Tar
R SEC% SEP% R SEC% SEP%
First derivative + SG 0.8712 3.2137 4.3378 0. 8544 4.1375 4.5535
First derivative + Norris 0.9398 1.4216 1.8945 0.9301 1.4427 1.4687
Second derivative + SG 0.8933 4.0102 4.7463 0.8824 4.1231 4.5521
Second derivative + Norris 0.9441 1.4378 1.6312 0.9379 1.4654 1.4741
Second derivative + MSC + Norris 0.9532 1.1026 1.2654 0.9423 1.1533 1.2322
Second derivative + SNV + Norris 0.9493 1.2175 1.5917 0.9264 1.1974 1.2331
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Fig. 2 Pretreatment spectrum of tobacco samples
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Table 2 Data index of the NIR correction models

- s ST T s T ZE S—
o ¥ BE R B HMSEC EBERE  pvscy G
Models PLS R Intersect R Prediction range(mg/g)
JiH B, Nicotine 9 0.9568 0.0215 0.9489 0.0231 0.12~0.48
£E3Hl Tar 10 0.9435 0.5131 0.9376 0.5477 4.10 ~8.05
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Table 3  Model external test comparison of the predicted values and the standard values
8 Nicotine (mg/g) FEh Tar(mg/g)
FEf 5 : ;
’ deviation (% ) * e deviation (% )
1 0.15 0.16 6.67 6.05 5.92 2.15
2 0.14 0.13 7.14 5.43 5.21 4.05
3 0.24 0.25 4.17 6.47 6.73 4.02
4 0.36 0.37 2.78 4.53 4.19 7.51
5 0.41 0.39 4.88 5.34 5.56 4.12
6 0.36 0.36 0.00 7.08 6.84 3.39
7 0.27 0.25 7.41 4.65 4.32 7.10
8 0.26 0.26 0.00 5.66 5.87 3.71
9 0.17 0.16 5.88 5.47 5.64 3.11
10 0.38 0.37 2.63 5.38 5.26 2.23
11 0.35 0.38 8.57 6.21 6.01 3.22
12 0.22 0.21 4.55 6.78 6.24 7.96
13 0.19 0.17 10.53 7.31 7.22 1.23
14 0.34 0.34 0.00 4.75 4.39 7.58
15 0.31 0.31 0.00 4.62 4.27 7.58
16 0.44 0.42 4.55 5.81 5.9 3.10
17 0.23 0.22 4.35 6.03 6.42 6.47
18 0.33 0.34 3.03 6.43 6.18 3.89
19 0.21 0.23 9.52 5.58 5.31 4.84
20 0.24 0.24 0.00 5.32 5.24 1.50
21 0.29 0.28 3.45 6.37 6.87 7.85
22 0.18 0.18 0.00 6.24 6.51 4.33
SEX{E Average 4.10 4.59
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