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Table 1 Mathematical statistics results for calibration models of tar nicotine and carbon monoxide
mg
Model name Number of samples (JOITC,la,UOHCO Factor RMSEC RMSECV Predicted range
efficient
Tar 208 0.9922 16 0.1570 0.3392 11.0~15.0
Nicotine 191 0.9828 16 0.0158 0.0329 1.15~1.45
CO 136 0.9734 10 0.2230 0.3478 13.0~17.5
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Fig.4 Actual value versus calculated value of tar a and changes of RMSECV with factor
number b
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3.3

t- SPSS 10. 0 for windows
0.05

2 PLS-FT-NIR n=8 mg/
Table 2 Comparison results of partial least squares-Fourier transform-near infrared PLS-FT-NIR method and standard methods
n =8 mg per cigarette

Tar Nicotine CO
No. S:;:(;:f;jiid PI SLLN IR l)e\:;tion s:\ﬁﬁgr:jiid Pl b:nz[g NIR I)e\:‘agtion stgzgl:jiid Pl S:;LN IR l)evrinagtion
mg mg mg

1 9.53 9.68 0.15 1.22 1.19 -0.03 13.61 13. 64 0.03
2 11.43 11.32 -0.11 1.23 1.25 0.02 13.82 14.12 0.30
3 11.94 11.91 -0.03 1.29 1.25 -0.04 14.38 14.32 -0.06
4 12.36 12.43 0.07 1.30 1.33 0.03 14.87 15.19 0.32
5 12.89 12.79 -0.10 1.31 1.28 -0.03 15.04 14.85 -0.19
6 13.10 13.10 0.00 1.37 1.37 0.00 15.16 15.26 0.10
7 14.05 14.24 0.19 1.40 1.42 0.02 15.88 15.54 -0.34
8 14. 68 14.50 -0.18 1.44 1.42 -0.02 16.09 15.99 -0.10
3 n=6

Table 3  The precision test n =6

Composition Mean (Sltt:\llllla(lit?;(ril Rela_tiv_e standard Composition Mean dstleirllgt?g(rll Rela_tivg stanedard
mg me deviation % mg me deviation %
Tar 13.27 0.0259 0.20 Nicotine 1.41 0.0024 0.17
CO 14.92 0.0320 0.21
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Simultaneous Determination of Tar Nicotine and Carbon Monoxide in
Smoking by Partial Least Squares and Fourier Transform
Near Infrared Transmission Spectrometry
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Abstract The contents of tar nicotine and carbon monoxide in smoking is the standard of quality for coming
into the market. Determination of these contents plays an important role in their quality control. The calibra-
tion models were established for determination of tar nicotine and carbon monoxide by partial least squares and
Fourier transform near infrared transmittance spectrometry of 220 representative extractions from total particu-
late matter of smoking. Spectral data preprocessing and outliers diagnostics were also discussed. Correlation
coefficients of the models were 0.9922 0.9828 and 0.9734 and the root mean square error of cross valida-
tion RMSECV were 0.3392 0.0329 and 0.3478 in the predicted range of 11.0 ~15.0 mg 1.15 ~1.45 mg
and 13.0 ~17.5 mg for tar nicotine and carbon monoxide respectively. By statistical significance test the
results of determination were compared with those of standard methods with no significant difference at 0. 05
level. The method has been applied to simultaneous determination of tar nicotine and carbon monoxide in
smoking with satisfactory results.

Keywords Partial least squares method Fourier transform near infrared transmission spectrometry tar

nicotine carbon monoxide
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