Abstract

This study investigated the characteristics of protein hydrolysate prepared from globular proteins,
namely commercial whey protein concentrate (WPC) and mungbean protein concentrate (MPC)
prepared in the laboratory, by limited hydrolysis using trypsin to increase antioxidant capacity. The
antioxidative protein hydrolysates can inhibit the Maillard browning reactions of protein foods when
used in sterilized protein products and in a protein powder that has undergone an accelerated
transformation process at high temperatures. The ability to inhibit covalent bond formation in
Maillard browning reactions of these protein hydrolysates could be used to enhance the storage

stability of food protein powder.

Besides, the mixing of these protein hydrolysates with carbohydrates of different characteristics in
molecular mass, water solubility, and water absorption before spray-drying could induce the
molecular aligcnments of proteins and peptides differently before dehydration. Subsequently, the
available reactive groups could be designed for specific purposes in a multi-phase delivery model
close to real food systems. Using large carbohydrate molecules as excipients could control the
alignments of proteins and peptides not to favor moisture-induced aggregation via covalent bond
formation during storage, thus retaining the water solubility of protein hydrolysate powder although

the storage time was extended.

This research also found that protein hydrolysate can be used as a carrier of asiatic acid, which is an
amphiphilic compound that forms a large micelle insoluble or reduced cellular uptake when used
alone. Using peptide nanocluster as a carrier of asiatic acid helped control the size of asiatic acid
micelles to below 300 nm and facilitated the diffusion of asiatic acid through the cell membranes of
human cell models. However, microstructural changes of protein-peptide-asiatic aggregates during
digestion were observed when the multi-phase delivery systems were digested under /n vitro
simulated human system due to the digestion of proteins and carbohydrates by intestinal enzymes,
the presence of bile salts, and increased osmotic pressure by small molecules of carbohydrates
under digestion conditions. The fates of peptides-asiatic of submicron size bioavailability need

further investigation in animal models.
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