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Abstract
This study evaluated the effects of raw okara (RO) and fermented okara (FO) on physicochemical, structural and nutritional properties of cupcakes. Fermentation from commercial source altered okara composition, notably increasing soluble dietary fibre with minimal impact on water-oil holding capacities. FO exhibited smaller particle size and more rough, disrupted microstructure than RO. Okara incorporation reduced specific volume (from 2.02 ± 0.25 to 1.49 ± 0.06 cm3/g), producing denser structures, due to impaired air retention and interference of fibre and protein with the batter matrix. Colour analysis showed reduced browning in erythritol-containing samples, while okara addition darkened the cupcake. Texture results indicated increased hardness (from 758.55 ± 39.31 to 1880.17 ± 54.72g) and chewiness (from 145.08 ± 16.22 to 241.41 ± 12.25g), particularly in RO samples whereas FO resulted in a more fragmented and less cohesive crumb structure. In-vitro starch digestion revealed that combining erythritol substitution and okara incorporation significantly lowered glycaemic response by 50%, which was attributed to increased fibre content, enhanced viscosity and structural encapsulation of starch. However, increasing okara levels beyond 5% did not yield further reduction in glycaemic response. Fatty acid analysis suggested reduced lipid digestibility with okara addition. Overall, okara demonstrated potential as a functional ingredient for developing low glycaemic bakery products.  
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