Preparation of dietary fibre from soybean hulls and its application as fat replacer in low-fat ice cream
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Dietary fibres can be used as fat replacers in ice cream due to their contributions to viscosity and gel-forming ability. In this study, we investigated the effect of agricultural byproduct soybean hull dietary fiber (SHDF) on the physical, rheological, sensory and physiological properties of low-fat ice cream. The structural and functional properties of SHDF before and after modification were characterized. Then the SHDF was added to the low-fat formulation, and its effect on the rheological, structural elements, and sensory properties of the low-fat ice cream was assessed. Finally, the health effects of long-term consumption of SHDF were evaluated using mouse model. The results showed that compared with crude SHDF, modified SHDF possesses desirable fibrous characteristics, leading to a higher water-holding capacity, oil-holding capacity and swelling capacity, which facilitate its homogeneous dispersion in the aqueous phase. The incorporation of SHDF in low-fat ice cream formulations significantly improved the viscosity and solid-like behavior of the ice cream mix. Furthermore, the presence of SHDF was found to effectively reduce the ice content but enhance the melt resistance of the low-fat ice cream. Long-term feeding of SHDF-enriched low-fat ice cream to mice demonstrated its positive effects on body weight regulation, which is related to the ability of SHDF to promote intestinal peristalsis and modulate the intestinal microbiota. These outcomes suggest that SHDF could be a promising fat alternative in the production of low-fat ice cream, offering a healthier option without compromising on texture and quality.
