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Hyperspectral Imaging for Non-destructive Determination and Visualization of Moisture and Carotenoid

Contents in Carrot Slices during Drying
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(1. College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China;
2. Center of Agricultural Products Quality and Safety of Yunnan Province, Kunming 650225, China)

Abstract: In this experiment, hyperspectral images in different wavelength ranges were acquired for carrot slice samples
during hot air drying. Subsequently, using multivariate statistical analysis combined with chemometrics, a predictive model
for the non-destructive determination of moisture content (MC) and carotenoid content (CC) in samples was developed
separately based on partial least squares (PLS) and support vector machine (SVM) algorithm. The results showed that
the SVM models developed using multiplicative scatter correction (MSC) in the 400—1 000 nm had the best prediction
performance for both MC and CC with coefficient of determination for prediction (Rp) of 0.984 and 0.911, and root mean
square error for prediction (RMSEP) of 0.380 g/g and 34.836 mg/100 g, respectively. The optimal models with the feature
wavelengths selected by successive projections algorithm showed R; of 0.962 and 0.898 and RMSEP of 0.612 g/g and
37.544 mg/100 g for MC and CC, respectively. The residual predictive deviation (RPD) in the new models was over 3,
indicating good accuracy and stability. Moreover, the spatial distribution of moisture and carotenoid during the drying
process were generated and visualized as pseudo-color images. The results indicated that the hyperspectral imaging could
be used to effectively predict the MC and CC in carrot slices, demonstrating the potential of hyperspectral imaging as an
analytical tool in quality control of carrot slices during drying.
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Fig. 1  Changes in contents of moisture (a) and carotenoids (b) in

carrot slices during hot air drying
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Fig.2  Relative reflectivity of carrot slices in the wavelength range of
400-1 000 nm and 1 000-2 200 nm during hot air drying
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Fig.4  Visualization of moisture content with SVM prediction model

based on full wavelength range from 400 to 1 000 nm
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