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Abstract: The moisture content of rice during oral processing is a critical factor significantly affecting its
sensory quality. This study employed hyperspectral imaging (HSI) technology to investigate the dynamic

changes and distribution patterns of moisture content within rice boluses during mastication. Reflectance
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spectra of rice boluses at different mastication stages were collected, and a partial least squares regression
(PLSR) model was developed to predict the moisture content. The optimal prediction was achieved by
combining PLSR with Gaussian filtering (GF), which yielded a coefficient of determination (Rp,) of
0.890 1 and a root mean square error of prediction (RMSEP) of 0. 018 4. Moisture distribution maps cor-
responding to various mastication stages were generated based on the model. Results indicated that, dur-
ing oral processing, water distribution within the rice bolus transitioned from an unordered state to a more
uniform pattern under the influence of saliva infiltration and enzymatic hydrolysis. The water dynamic dis-
tribution and taste characteristics of different rice varieties were significantly different. This study demon-
strates that HSI technology provides a valuable tool for monitoring and elucidating the changes in food par-
ticle composition during oral processing, offering new insights for scientific evaluation of rice.

Key words: cooked rice; hyperspectral; oral processing; moisture content; visualizing distribution
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