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Abstract

Food-grade nonionic surfactants play a pivotal role in food processing, emulsification, and stabilization systems, with their
performance directly determining product texture characteristics, stability, and flavor profile. This study focuses on emulsification
properties, conducting a systematic analysis from three perspectives: molecular structure, interfacial activity characteristics,
and emulsion stabilization mechanisms. Results demonstrate that the hydrophobic-lipophilic balance (HLB) and critical micelle
concentration (CMC) of surfactants jointly govern emulsion formation and stabilization processes. Hydrophobic chain length,
polar group types, and molecular orientation influence interfacial membrane density and droplet repulsion. The compound system
significantly enhances emulsion efficiency, anti-aggregation capability, and storage stability through synergistic effects. The research
suggests that establishing a standardized emulsification performance evaluation system combined with molecular design optimization
can provide scientific basis and technical support for food formulation development, product quality control, and green emulsifier
development.
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