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ABSTRACT : This study was carried out to analyze chemical components in burley tobacco
using near infrared spectroscopy(NIRS). Samples were collected in ’96 and ’97 crop year.
Calibration equations were developed by modified partial least square. The standard error
performance(SEP) of ’96 crop year samples between NIRS and standard laboratory analysis were
0.25% for nicotine, 0.18% for total nitrogen, 0.59% for crude ash, 0.32% for ether extracts,
and 0.14% for chlorine, respectively. The analytical results of 97 crop year samples were similar
to those of 96 crop year samples. The analytical result of ’97 crop year samples analyzed by
’96 calibration equation was more inaccurate than that of 96 crop year samples. The SEP of
’96 or 97 crop year samples applying calibration equation derived from ’96 plus 97 crop year
samples was similar to that of 96 or ’97 crop year samples analyzed by ’96 or 97 calibration
equation, respectively. The SEP of 97 crop year samples analyzed by calibration equation
derived from 96 plus ’97 crop year samples was more accurate than that of ’97 crop year
samples analyzed by ’96 calibration equation. To improve the analytical inaccuracy caused by
the difference of crop year between calibration and prediction samples, we need to include the
prediction sample spectra which were different from calibration sample spectra in recalibration
sample spectra, and then develop recalibration equation. The NIRS can apply to analyze burley
leaf tobacco, leaf process or tobacco manufacturing process which were required the rapid
analytical result.
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Table 1. The calibration and prediction statistics for burley tobacco derived from the samples of 96 crop

year
Component Mean" SEC? R Mean SEP” Bias Slope R
(%) (%) (%) (%) (%)

------- Calibration -~------  =----=---=---= Prediction ~—--------——-----
Nicotine 2.45 0.19 0.99 2.68 0.25 0.05 1.00 0.98
Total nitrogen 4.26 0.14 0.95 4,32 0.18 0.03 0.97 0.92
Crude ash 20.30 0.64 0.98 20.10 0.59 0.05 1.02 0.99
Ether extracts 6.10 0.36 0.95 6.07 0.32 -0.01 1.02 0.96
Chlorine 1.03 0.13 0.93 1.06 0.14 -0.01 0.99 0.93

1) mean of standard laboratory analytical result
3) standard error of performance
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Table 2. The calibration and prediction statistics for burley tobacco derived from the samples of '97

crop year
Component Mean"  SEC” R’ Mean SEP” Bias Slope R?
(%) (%) (%) (%) (%)

------ Calibration ———--- ~——==——=——e——=- Prediction ~-------—-----
Nicotine 1.97 0.23 0.98 2.14 0.19 -0.01 0.99 0.98
Total nitrogen 4.50 0.12 0.99 4.57 0.13 0.01 1.02 0.98
Crude ash 20.95 0.53 0.99 20.52 0.51 0.08 1.01 0.99
Ether extracts 6.50 0.53 0.87 6.67 0.54 -0.01 1.04 0.90
Chiorine 0.67 0.12 0.89 0.65 0.10 0.00 1.01 0.92

1) mean of standard laboratory analytical result
3) standard error of performance

2) standard error of calibration
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Table 3. NIR prediction statistics for burley
tobacco produced in '97 crop year applying
calibration equa tion derived from the samples of
'96 crop year

Mean" SEP” Bias

% (%) (%)
Nicotine 204 066 -045 082 095
Total nitrogen 451 033 016 115 093
Crude ash 208 L5 021 08 09
Ether extracts 661 068 -023 091 085

Chlorine 068 021 -010 093 077

Component Slope R

1) mean of standard laboratory analytical result
2} standard error of performance
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Fig. 1. The comparison of principal component
scores derived from NIR spectrum between '96
and 97 burley tobacco.
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Table 4. The calibration statistics for burley
tobacco derived from the samples of ‘96 plus '97
crop year

Component Mean"  SEC” R*
(%) (%)

Nicotine 2.33 0.24 0.98

Total nitrogen 441 0.17 0.96

Crude ash 20.51 0.55 0.99

Ether extracts 6.34 0.48 0.91

Chlorine 0.83 0.11 0.94

1) mean of standard laboratory analytical result
2) standard error of calibration
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Table 5. NIR prediction statistics for burley tobacco produced in '96 and ‘97 crop year applying
calibration equation derived from the samples of '96 plus '97 crop year

Component Mean” SEP’  Bias Slope R° Mean” SEP”’ Bias Slope R
(%) (%) (%) (%) (%) (%)
————————— '96 crop year ———------ -=~==-=-="97 crop year ——————--
Nicotine 2.77 0.30 0.06 1.00 098  2.00 032 -0.05 0.91 0.97
Total nitrogen 4.25 0.20 -0.04 088 091 4.54 0.19 0.05 1.02 0.96
Crude ash 20.13 067 -0.12 1.05 0.98 20.68 0.63 0.00 0.98 0.98
Ether extracts 6.04 036 -0.07 1.02 095 6.39 059 -0.05 0.99 0.86
Chlorine 1.04 0.15 0.00 .01 092 068 0.12 0.02 0.99 0.89

1) mean of standard laboratory analytical result
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