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Fava bean protein isolate (FBPI) is a promising alternative protein source due to its high 
nutritional value and environmental sustainability. However, its limited solubility and functional 
properties restrict its broader use in food applications. This study explored the effect of low-
intensity ultrasonication (LIUS) at 4% and 6% amplitude for (1–15 minutes) on the functional and 
structural characteristics of FBPI. The functional and structural differences were compared with 
other plant protein isolates, including pea, soy, and rice. Ultrasonication significantly improved 
FBPI solubility from 40% (control) to 92 %, especially at (3–5 minutes). Particle size was 
reduced, and more uniform dispersions were observed, indicating disaggregation of protein 
clusters. Emulsion stability index (ESI) increased from (19.5±0.62 to 39.1±18) minutes, while 
emulsifying activity index (EAI) remained unchanged. Surface hydrophobicity (Ho) increased 
markedly, suggesting partial unfolding and exposure of hydrophobic residues. Structural 
analysis using FTIR and microfluidic modulation spectroscopy technology showed a high beta 
sheet content in the native state of fava bean protein and an increase in β-sheets of all proteins 
on ultrasonication, indicating conformational changes. Intrinsic fluorescence intensity changed 
after sonication, confirming tertiary structure disruption. 
 

 


