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Abstract
For cell-cultured meat to develop texture resembling that of conventional meat, it is important to mimic the hierarchical fibrous organization of native muscle tissue. Scaffolds provide structural cues that support cell alignment during proliferation and subsequently facilitate fibrous tissue formation during differentiation. In this study, chitosan–wheat protein scaffolds were fabricated through complexation, followed by precipitation at the isoelectric point of chitosan (pH 10) and freeze-solidification. Bovine satellite cells were seeded at 50,000 live cells per scaffold. PrestoBlue analysis showed increased cell numbers over time, with a doubling time of 34.7 h from Day 3 to Day 8, comparable to that observed in 2D culture. The enhanced proliferation and cell spreading were associated with improved scaffold mechanical integrity and changes in surface charge. This presentation will focus on three main aspects. First, whether gliadin-associated cytotoxicity has affected bovine satellite cell behavior and whether wheat gluten fractionation is needed. Second, how wheat proteins have supported cell proliferation, either through direct receptor-mediated interactions or indirectly through serum protein adsorption. Third, how directional freezing has contributed to scaffold architecture. Overall, this work supports the rational development of scalable scaffold systems for cultivated beef production.
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