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Abstract: In order to solve the problems of limited function of single plant protein (poor solubility/emulsibility of mung bean protein) and
high cost of animal protein, this study constructed a mung bean-lactose milk double protein nanocomposite system. In order to investigate the
structure and functional characteristics of mung bean protein, whey protein and their composite nanoparticles. In this study, mung bean and
whey double protein composite nanoparticles were prepared by pH cycle method with different proportions. The nanoparticles were
systematically characterized for their microstructure, particle size distribution, zeta potential, fluorescence spectra, FTIR spectra, and emulsifying
properties. Results showed that the composite nanoparticles exhibited a uniform size distribution (110~200 nm), whereas the raw protein
materials were at the micrometer scale. As the proportion of WPI increased, significant reductions were observed in surface hydrophobicity, zeta
potential (increasing from -32.82 to -24.13 mV), and fluorescence intensity. FTIR analysis verified that no new chemical bonds formed during
nanoparticle preparation. The inclusion of WPI enhanced the emulsification activity of the dual-protein nanoparticles from 3.22~3.56 m3y ™ in to
4.85 m3y, while emulsification stability markedly improved from 30.81%~59.41% to 89.68%. These findings demonstrate that MBP-WPI
composite nanoparticles prepared via pH-shifting possess homogeneous particle size, stable structure, and significantly improved emulsifying
properties. This study establishes a theoretical foundation for applying dual-protein systems in food delivery applications.
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AR FLAEEE % F2%41%
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E2 0.65 4.90
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Fig.1 The particle size distribution map of protein nanoparticles
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Fig.4 Potential value and surface hydrophobicity of protein nanoparticles
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Table 2 Changes in the secondary structure content of the protein nanoparticles

e PHELEW -3 2 2% PEASER RANEHEE%

L-N 47.6940.21° 25.9140.20° 17.2320.24f 9.1740.18°

R-N 56.3140.18" 24.9940.21° 0.6210.19" 18.2140.21°
LR-N3  47.6910.24° 18.9920.22¢ 18.4420.18 14.880.23°
LR-N4  43.6620.19° 21.7140.23" 21.0440.17° 13.6020.22°
LR-N5  32.7140.23¢ 35.0549.21° 12.8440.20° 19.4020.21°
LR-N6  43.4740.18" 26.009.19° 21.3140.21° 9.2240.19°
LR-N7  44.1030.17° 21.9840.19° 21.4740.22% 12.4620.21f
LR-N8  454740.19° 22.6440.18" 17.6740.19° 14.2240.17¢
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Fig.7 Emulsifying activity and emulsification stability of protein nanoparticles
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