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Abstract
Mayonnaise is one of the most widely consumed condiments, with egg yolk serving as the primary emulsifier. 
worldwide. However, conventional egg yolk-based mayonnaise faces growing nutritional, safety, and sustainability concerns [1]. This study developed a plant-based mayonnaise alternative utilizing oat protein nanofibrils (OatNFs) as Pickering stabilizers for high internal phase emulsions (HIPEs). The purified OG was firstly processed into protein nanofibrils through acidic heat treatment (pH 2, 90 °C, 16 h), with the successful formation of β-sheet-rich structures confirmed by ThT fluorescence, SDS-PAGE, FTIR, CD spectroscopy, and AFM imaging [2]. Subsequently, OatNFs-stabilized HIPEs were fabricated using high-shear homogenization across varying oil volume fractions (Φ= 0.5 to 0.8), with comprehensive characterizations identifying Φ = 0.70 as the optimal formulation. At this fraction, the emulsion exhibited the highest emulsifying activity, low polydispersity (~0.41), and strong electrostatic stability (+27.3 mV), alongside gel-like viscoelastic behavior mimicking conventional mayonnaise. CLSM imaging also revealed a highly homogeneous emulsion morphology, underscoring the mechanical robustness of the OatNFs interfacial networks. In short, these findings establish OatNFs as a promising clean-label, hypoallergenic, and sustainable Pickering stabilizer for plant-based food applications. 
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