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Abstract: To overcome the insufficient nutritional density of plant-based protein emulsions owing to their low protein con-
tent, this study utilized fresh walnuts as raw material to develop a high-protein fresh walnut emulsion (FWE). The effects of

monoglycerides and diglycerides (MG/DG) on emulsion stability and structural properties were systematically investigated.
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Multidimensional analyses, including rheological properties, interfacial tension, and microstructural characterization

revealed that MG/DG formed a dense interfacial film at the oil-water interface through hydrogen bonding and hydrophobic
interactions, thereby significantly enhancing FWE stability. After adding 0.5% MG/DG, the emulsion exhibited the smallest
particle size and lowest interfacial tension, while rheological data indicated optimal network structure strength and stability.

However, excessive MG/DG addition (0.6%) induced over-aggregation of MG/DG molecules, which competed for interfa-

cial adsorption and consequently compromised the integrity of the interfacial film. This study elucidates the stabilization

mechanism of MG/DG in high-protein plant-based milk bases from interfacial and rheological perspectives, providing a the-

oretical basis for developing FWE bases.
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Table 3 Cross model fitting of FWE under different

MG/DG concentrations
MG/DG(%)  ny(Pa‘s) A(s) m 7,,(Pas) R
0 0.2353 10.7672 1.2253 0.0126 0.9953
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0.3 0.0730 0.1158 1.2062 0.0159 0.9958
0.4 0.2145 0.5757 0.9983 0.0189 0.9979
0.5 0.3517 1.6667 0.7701 0.0134 0.9997
0.6 1.3454 11.1634 1.9821 0.0191 0.9925
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Table 4 Relative sedimentation rate of FWE calculated based
on Stokes law
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0.3 1965.07+162.27*
0.4 155.01425.91
0.5 54.22+0.42°
0.6 28.21+0.76°
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