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Abstract
Deoiled Rice Bran (DRB) is an underused by-product of the solvent extraction industries that has a lot of potential as a long-term source of plant protein. However, the recovery of protein from DRB is difficult because the bran matrix is dense, the protein–fiber interactions are strong, and traditional alkaline extraction methods doesn’t have better efficiency. This study proposes a green extraction strategy utilising an alkaline deep eutectic solvent (DES), specifically potassium carbonate: glycerol (1:7), assisted by aqueous ultrasound treatment to enhance rice bran protein extraction.  The protocol was developed considering the inherent drawbacks like high viscosity and poor cavitation behaviour associated with ultrasound application in alkaline DESs. A two-stage extraction process was established. First, ultrasonic treatment of the DRB sample in water was done. After this, a pure alkali-based deep eutectic solvent (DES) was directly added to the same slurry sample and the extraction process was performed while stirring at 40°C. Three factors were considered using a Box-Behnken Design to determine the optimized extraction condition. Ultrasound amplitude was varied from 40 to 60%, the time of treatment was from 10 to 30 minutes, and the water content was from 25 to 45%. The Extraction performance was evaluated by response variables, they are protein yield (29.5mg/g to 35mg/g), extraction recovery (35% to 50%), and protein purity (65% -75%). To provide more accurate and precise prediction using the modelling approach, optimization results were then analyzed using Response Surface Methodology (RSM) and Artificial Neural Network (ANN). Physiochemical and structural properties of the extracted rice bran protein isolate were also characterized. This research endeavours to develop a reliable method for the extraction of rice bran proteins by establishing an optimized protocol and validating it using both RSM and ANN approaches.
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