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Abstract: Rice milling is a critical processing operation that links the utilization of paddy resources with the quality of commercial rice
and the nutritional value of the human diet. The central objective of moderate milling is to coordinately regulate bran layer removal, kernel
breakage, nutrient retention, storage stability, and processing energy consumption while meeting national standards and ensuring market
acceptability. Based on a clarification of the concepts of moderate milling, milling precision, and degree of milling (DOM), this review examines
advances in rice-milling equipment and process-control technologies. The mechanisms underlying bran layer removal, endosperm damage,
non-uniform milling, and broken-rice formation are systematically discussed. The effects of milling precision on eating quality, nutritional and
health value, food safety risks, and storage quality are also summarized. In addition, recent progress in the application of machine vision,
near-infrared spectroscopy, hyperspectral imaging, artificial intelligence, and closed-loop control to moderate rice milling is reviewed. Focusing
on the major challenges associated with the industrial application of moderately milled rice, including the limited scope of current evaluation
standards, insufficient consumer acceptance, and the disconnection between online detection and process regulation, this review proposes several
future directions. These include establishing an integrated “mechanism—process—quality” evaluation framework, promoting flexible milling
equipment and digital process control, and strengthening product validation under real-world consumption scenarios. This review is expected to
provide a technical reference for reducing grain loss, improving processing efficiency, and developing healthier rice products.
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Table 1 Main research directions and representative references on moderate rice milling
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Fig.1 Schematic diagram of whole grain rice milling
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Fig.2 Morphological and structural characteristics of rice at different processing stages
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Fig.3 Computer Vision Workflow Diagram for Rice Quality Assessment
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