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Determination of Solanesol Content of Flue-Cured Tobacco
Leaves by Near-Infrared Diffuse Reflectance Technology
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Abstract: In order to determinate the content of solanesol in flue-cured tobacco leaves by near-infrared diffuse reflec-
tance technology, the near-infrared quantitative calibration model was established using the method of partial least
squares ( PLS) based on optimizing the spectral data pretreatment method. The cross-validation RMSECV of calibration
model was 0. 108 ,the external-validation RMSEP of calibration model was 0. 0822 ,the average relative deviation was 5.
3% ,which indicated solanesol content can be predicted quickly and accurately according to the established model. The

near-infrared quantitative calibration model was also transferred to other machines by marking transfer method. This a-

chieved rapid detection of solanesol content in different laboratories.
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Table 1  Content distribution of solanesol in calibration and validation set
B R AL I5oN( Fe/IME EHIE
Sample collection Number of samples Max( % ) Min( % ) Mean ( % )
#1E4E Calibration set 193 0.13 1.37
ISIFEE Validation set 50 2.99 0.15 1.27
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Fig. 1 UPLC chromatograms of solanesol
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Table 2 Effect of different pretreatment methods on the correction model of RMSECV

GG A #E 12 FEIEAE Y KIE¥ % T35 2 28 LY UERY Jy 2%
Spectral pretreatment methods R RER RMSEC RMSEP RMSECV
JE 4R Y61 Original spectra 0.98849 0.0927 0.115 0.123(19)
— P58 First derivative 0.99359 0.0692 0.0952 0.132(11)
Zr5 %4 Second derivative 0.99953 0.0188 0.206 0.271(9)
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Table 3 Effect of different spectral range on RMSECV

S WA B 5 i M AR RIER )5 2 Tl 2% 2 X AIE 5 2%
Spectral range AHKRE R RMSEC RMSEP RMSECV
4000-8000 0.99040 0.0847 0.0852 0.122(12)
7508.32-3948. 17 0.98980 0.0873 0.0798 0.124(12)
7550. 07-6637. 66 ,6333. 53-3995. 87 0.98950 0. 0885 0.0841 0.122(12)
7836.02-3893. 62 0.99143 0.0800 0.0819 0.121(13)
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Table 4  Statistics results for calibration models

e A B iR A7 FEES T 2% T 75 25 RN BEY 2%
Spectral range MXEEB R RMSEC RMSEP RMSECV
7836.02-3893.62 0.99302 0.0716 0.0822 0.108(13)
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Fig. 2 Scatter plot of NIR predicted and chemical value
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Fig. 4 Model transfer renderings
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Table 5 Parameters of calibration transfer without standard sample and calibration transfer with standard sample

ik L IEA Y BOEY I 2% TR ¥ 77 2 2 IR T 2
Transfer method HRFER RMSEC RMSEP RMSECV
JeFR%#%#% Calibration transfer without standard sample 0.99165 0.0785 0.15 0.111(13)
A nFEH Calibration transfer with standard sample 0.99195 0.0768 0.114 0.11(13)
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