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 Impact of pH on the Structural Properties of Corn Silk Protein and Its Functional Implications for Oleogel Design as a Plant-Based Fat Substitute
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Abstract
Corn silk, an underutilized agricultural by-product, represents a promising yet largely unexplored source of plant proteins. In this study, corn silk protein was extracted via alkaline solubilization-acid precipitation, and its structural and functional properties were systematically modulated through pH adjustment (pH 3-11). Scanning electron microscopy revealed that the natural corn silk protein has a sub-spherical particle structure with uniform size, ranging from 1.50 to 1.60 m. Secondary structure analysis indicated that -sheet and -turn are the dominant structures. Furthermore, Fourier transform infrared spectroscopy and fluorescence spectroscopy showed that at a strongly alkaline pH of 11, the protein structure would be significantly extended, thereby enhancing its flexibility. The exposure of hydrophobic groups is beneficial for regulating interfacial properties such as solubility and emulsifying properties. Therefore, C11 exhibited significantly enhanced solubility (4.12 mg/mL), emulsifying activity index (15.11 m2/g), and emulsifying stability index (214.11 min) compared with native corn silk protein and other groups, thereby enhancing its emulsion stability. Corn silk protein-based oleogels with various water-in-oil volume ratios (W/O, 5/5, 4/6, 3/7, 2/8, 1/9) were prepared using an emulsion-template method (drying method, 40 °C, 24 h). It was found that at a W/O volume ratio of 3/7, corn silk protein formed a relatively uniform protein network, thereby encapsulating and separating the oil phase. This resulted in an oleogel exhibiting a soft-solid form, improved hardness, and the highest oil-holding capacity (98.00%). This study preliminarily verified the feasibility of corn silk protein-based oleogels as a fat substitute. 
 
