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Abstract
Pea protein isolate (PPI) is distinguished by its high protein content, low allergenicity, well-balanced amino acid profile, and minimal environmental footprint [1]. While most studies focus on post-extraction fermentation using LAB cultures, the potential of fermentation-assisted extraction and the role of freeze-drying in modulating flavor and functional properties remain underexplored. This study aimed to evaluate Saccharomyces cerevisiae EC1118 fermentation-assisted extraction method for pea protein isolate (PPI) during freeze drying (FD) and the relationship between volatile profiles, functional properties, and antioxidant capacity of chemically extracted PPI (C-PPI), unfermented PPI (U-PPI), and yeast-fermented PPI (Y-PPI), with (-FD) or without (-Wet) FD effects respectively. After yeast fermentation, the key off-flavor aldehydes (OAV > 1), including hexanal, 2-heptenal, and 1-octen-3-ol was significantly decreased by 81.35%, 69.68%, and 43.45%, respectively. Ehrlich pathway had the significant correlation with 2-phenylethanol, dominated the rosy note of Y-PPI. Correspondingly, sensory evaluation revealed that fermentation decreased grassy and beany sensory intensities by 2.77-fold and 3.29-fold. Contrary to expectations, fermentation slightly decreased water and oil-holding capacities and emulsifying property in Y-PPI-Wet. On the other hand, the FD results obtained from enhanced viscoelasticity and soluble protein content strongly indicated that the proteins formed porous structures, reversed these functional properties. Besides, through the antioxidant capacity, Y-PPI-FD showed the highest ORAC values of 1534.84 μg TE/g protein due to the exposure of peptides through hydrolysis or structural rearrangement. Molecular docking was performed to evaluate the interactions between pea proteins and selected flavor compounds.  
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