Pickering O/W emulsions stabilized by chitosan and proteins from shrimp (Pandalus borealis) side-streams.
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Global shrimp production is expected to reach 7.28 million tons by 2025 and in the processing of shrimp, byproducts containing head and shell account for around 50-60% of the whole shrimp1. Even though shrimp byproducts have shown interesting bioactive components, such as chitin, proteins/enzymes, pigments, and lipids, most of these byproducts are discarded, causing a high environmental footprint. Optimized recovery of bioactive components from shrimp not only impacts the shrimp processing economy but also reduce the environmental pollution2. Herein we aimed to extract valuable components from shrimp side streams, such as chitin and proteins in order to explore their colloidal properties. An optimized method of protein hydrolysis was applied using Trypsin 0.5% (E/S). A protein content of 85-91% (dry weight) and a degree of hydrolysis of 19.1% was obtained. Chitosan was obtained with a 70-80% degree of deacetylation; data was found by Fourier Transformed Infra-Red Spectrophotometry (FTIR). Nanocomplexes of chitosan and peptides at ratios of 1:1,1:2,1:3,2:1,3:1 was formed, and their emulsifying properties were evaluated. Samples were characterized by Differential Scanning calorimetry (DSC), Fast Protein Liquid Chromatography (FPLC) and Size Exclusion Chromatography Coupled to Multi-Angle light Scattering (SEC-MALS). Then, nanocomplex features as zeta potential and size were evaluated. The emulsion stability was verified by Turbiscan (TSI value), and the interfacial properties and the viscoelastic behavior were studied by double wall ring rheology as well as static and dynamic pendant drop technique. Emulsion stability was significantly improved when chitosan was used in combination with protein at 0.5% concentration, values of TSI below 3 were registered. A TSI value of 0.7 was registered for chitosan/protein 1:1 0.5% sample after 96 hours of analysis. Confocal Laser Scanning Microscopy (CLSM) investigated the role of proteins and chitosan nanocomplexes and how they were organized on the interface. The study highlighted the potential emulsifying property of shrimp side-stream hydrolyzed proteins and chitosan and how their association at different ratio and concentration can be a good strategy to provide alternative emulsifiers.
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