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Interfacial behavior and gastrointestinal delivery of lutein ester in oil-in-water emulsions stabilized by cricket protein
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Abstract
Cricket protein (CRP) has emerged as a potential sustainable emulsifier, yet its delivery performance and interfacial behavior in comparison to traditional dairy proteins remain unclear [1-3]. This study assessed CRP extracted by alkaline solubilization-isoelectric precipitation as an emulsifier for the delivery of lutein ester (LE) and compared it to casein. Compared to casein, CRP exhibited higher surface hydrophobicity, but it decreased interfacial tension more slowly, indicating strong amphiphilicity with limited conformational change at the oil-water interface. Increasing the CRP concentration (1-3%, w/w) led to progressively smaller droplet sizes, narrower size distributions, and higher absolute ζ-potential values, resulting in emulsion stability comparable to that of 3% casein. When concentrations ≥ 2%, CRP-stabilized emulsions demonstrated strong resistance to centrifugal, thermal, pH, and ionic stresses. The photochemical and oxidative stability of lutein ester (LE) was significantly enhanced by CRP-based emulsions. Furthermore, a CRP concentration-dependent increase in LE bioaccessibility (10-33%) was shown by INFOGEST digestion, which was comparable to that obtained with casein-based emulsions (38%). Further evidence for improved gastrointestinal transit of LE from CRP emulsions came from in vivo fluorescence imaging. Overall, these findings emphasize the potential application of cricket protein in bioactive delivery systems by showing that it can create efficient interfacial structures for stabilizing emulsions and regulating the gastrointestinal distribution of lipophilic bioactives.. 
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