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Development of a stable emulsion system from Fusarium venenatum TB01 mycelium protein for sustainable protein beverage applications
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Abstract
The growing demand for sustainable protein sources has driven interest in fungal mycelium. Fusarium venenatum TB01, a filamentous fungus, produces a mycelium rich in both protein and cell wall polysaccharide. However, the emulsion stability of mycelium-based systems remains poorly understood, limiting their application in beverage formulations. This study aimed to elucidate the emulsifying potential of the major protein component and to characterize the role of the cell wall polysaccharide in emulsion formation. Osborne fractionation of TB01 mycelium revealed glutelin as the predominant fraction (63.48%), which exhibited the highest emulsifying activity index (759 m2/g) among albumin, globulin, prolamin, and glutelin 1. Based on this finding, the total mycelium protein (isolated protein) was extracted using alkaline solubilization and isoelectric precipitation. Comparative emulsifying property analysis showed that the isolated protein significantly outperformed both soy protein isolate and whey protein concentrate in terms of emulsifying activity index and emulsion stability index, indicating its superior interfacial activity. To investigate the contribution of the cell wall polysaccharide, the chitin‑glucan complex was isolated via enzymatic hydrolysis, ultrasonication, and high‑pressure homogenization. Chemical composition analysis confirmed the presence of glucosamine and glucose as characteristic constituents. The isolated polysaccharide was subsequently used to prepare oil‑in‑water emulsions, and its stabilizing ability was evaluated. The polysaccharide alone exhibited moderate emulsion‑forming capacity, but the emulsions remained prone to phase separation over time. These results demonstrated that while the glutelin‑rich protein possessed excellent emulsifying properties, the cell wall polysaccharide alone could not provide long‑term emulsion stability. The findings established a fundamental understanding of the roles of the two major mycelium components and provided a basis for further strategies, such as protein‑polysaccharide recombination, to develop stable, clean‑label sustainable protein beverages from Fusarium venenatum TB01.
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