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Obesity is associated with serious health risks including type 2 diabetes and cardiovascular disease, and greater risk for severe illness during the COVID-19 pandemic1, 2. About 42.4% of U.S. adults and 13% adults worldwide were obese between 2017 and 20183. Overeating, one of the leading causes for obesity, is reflected by failure of mechanisms inducing satiety signals4, 5. High viscosity foods have been reported to increase the sense of satiety during meal consumption by delaying gastric emptying6. Recent studies show that proanthocyanidins, a class of polyphenols, are shown to be capable of interacting with gluten protein (prolamins) in wheat, barley and rye to increase batter viscosity7. Pigmented rice is a good source of polyphenols, particularly anthocyanins8. Parboiling is a three-step hydrothermal process consisting of soaking, steaming and drying of rice to increase head rice yield and retain nutrients9. Parboiling influences rice functional properties via starch gelatinization and protein denaturation, but its effects on protein-polyphenol interactions are unknown10. The objective of this study was to investigate the rheological properties of pigmented (HB-1) and non-pigmented (Neches) waxy rice in neutral (water) and acidic (0.1 N HCl) environments as affected by soaking at room temperature or 5°C below onset gelatinization temperature (To) and steaming. Pasting properties of starch, whole grain and milled rice were determined before and after soaking using a Rapid ViscoAnalyser. Oscillatory frequency sweep was performed to investigate rheological properties of parboiled whole grain and milled waxy rice flours in neutral and acidic environments at 37°C to simulate human gastric condition. Whole grain rice and starch of the rice varieties Neches and HB-1 shared similar pasting viscosities, whereas milled HB-1 displayed a higher peak viscosity than its derived starch. Soaking at 5°C<To increased pasting viscosities of whole grain and milled Neches and whole grain HB-1, but decreased pasting viscosities of milled HB-1. When soaked at 5°C<To, parboiled whole grain and milled HB-1 showed restricted swelling in a neutral environment, but displayed enhanced viscoelastic properties in an acidic environment. The results provide evidence for the presence of inherent crosslinks between polyphenols and proteins in pigmented rice. These crosslinks may be strengthened from protein denaturation during parboiling but disrupted when exposed to acid to allow for increased starch swelling. Protein-polyphenol interactions may help develop functional foods with improved rheological properties for enhanced satiety that may reduce dietary caloric intake.
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