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Complex coacervation is an emerging technique for probiotic encapsulation, which is simple to operate and suitable for industrial production 1. Previous research for complex coacervation is mainly based on protein/polysaccharide matrix 2. Within our knowledge, this is the first study to use protein/protein coacervate to encapsulate probiotics. Probiotic protection of the two kinds of coacervates, protein/protein and protein/polysaccharide, was compared and the protection mechanism was elucidated. In this work, matrixes of type-A gelatin/sodium caseinate (GE/Cas) and type-A gelatin/gum arabic (GE/GA) coacervated at neutral pH were designed based on the alkaline isoelectric point of GE. The influence of pH and GE/Cas ratio on the formation of water-in-water emulsion were investigated. Microscopy and probiotic distribution in GE/Cas coacervate was characterized. To compare probiotic protection of GE/Cas and GE/GA coacervates, probiotic microcapsules of GE and Cas were prepared as the control of coacervate samples. Physical properties (morphology, water content, dynamic vapor sorption and dispersibility) of four microcapsules, and their cell viability treated with spray drying, ambient storage, in vitro digestion and heating were characterized. Survivals of coacervating microcapsules (GE/Cas and GE/GA) during ambient storage, simulated digestion and heat treatment were higher than those of the corresponding control (GE and Cas), which confirmed the cell protectiont by coacervate. The cell viability of the GE/Cas microcapsule treated with simulated gastric juice, intestinal juice and heating was higher than those of GE/GA by log2.06, log0.47, log1.58, respectively. And the cell inactivation constants of GE/Cas were lower than those of GE/GA in amibient storage experiment. Therefore, the cell protection by protein/protein coacervates was significantly better than that of protein/polysaccharide coacervate. The experiments of dynamic vapor sorption, particle dispersibility and contact angle showed that GE/Cas microcapsule had a lower vapor sorption rate, was more stable in aqueous solution and a lower wettability. In this study, one protein/protein microcapsule prepared by complex coacervation has been established with good protection on probiotics during spray drying, ambient storage, digestion and heat treatment. 
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