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Prediction of Ginger Moisture Content using
Visual Near-infrared Spectroscopy
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Abstract: Near-infrared reflectance spectroscopy has advantages of rapid determination non — destruc—
tion and convenient. In this work visible-near infrared spectrum was used to establish the prediction model
for ginger moisture content. Visual Near-infrared spectroscopy ( Vis-NIRS) combined with partial least squares
( PLS) was used for the prediction of moisture content in the ginger. The spectra of 308 ginger samples were
collected with a wavelength range of 350 ~1 800 nm. First derivative FD second derivative SD = standard nor—
mal variate SNV and multiplicative scattering correction MSC were adopted for the acquisition of Vis-NIR spec—
tra. In the three bands with ranges of 430 ~1 000 nm 1 000 ~1 800 nm and 430 ~1 800 nm the PLS model
were established respectively. This study shows that the PLS model established in the range of 430 ~
1 800 nm using first derivative spectra pretreatment method was the optimal. The validation group of the
correlation coefficient and that of the forecasting group were 0. 975 1 and 0. 959 7 respectively. The results
showed that Visual Near-infrared spectroscopy ( Vis-NIRS) can detect the moisture content of ginger accurately

and rapidly.
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Tab.1 Tatistical results of ginger moisture content
1% 1% /% 1%
Sample number Average Maximum Minimum  Standard deviation
Calibration set 209 67.40 93. 66 2.27 29.76
Prediction set 99 70. 00 93.56 6.14 27.40
Total 308 68.24 93. 66 2.27 29.00
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Fig.3 Pretreatment of ginger of spectra use four kinds of spectral pretreatment method
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Tab.2 The recognition results of PLS models using different preprocessing method and spectral range

/nm (209 ) (99 )

Spectral Pretreatment Main Calibration set Prediction set
region method factors R.. RMSEC R.. RMSEP
430 ~1 000 MSC 4 0.949 5 6.6710 0.9513 6.017 3
SNV 4 0.946 4 6.870 0 0.9518 5.987 6
FD 3 0.954 3 6.348 5 0.950 1 6.052 7
SD 12 0.965 1 5.543 8 0.8475 10.645 0
1 000 ~ 1 800 MSC 3 0.964 8 5.568 4 0.948 3 6.198 4
SNV 3 0.963 6 5.664 4 0.9550 5.788 6
FD 4 0.969 3 5.194 4 0.9518 5.9850
SD 4 0.9422 7.1353 0.878 2 9.513 8
430 ~1 800 MSC 3 0.974 5 4.744 5 0.9559 5.772 9
SNV 3 0.964 3 5.607 4 0.957 6 5.613 8
FD 4 0.975 1 4.682 6 0.959 7 5.472 0
SD 8 0.969 0 5.228 0 0.8811 9.399 6
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