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Lipid oxidation in food emulsions is one of the major concerns in terms of shelf-life reduction due to loss of nutritional quality and sensory deterioration. In oil-in-water type of emulsions, where proteins are used as emulsifiers, oil droplets are covered by an interfacial membrane of surface-active molecules. Thus protein and lipid oxidation may advance in an interdependent relationship where proteins may react with free radicals, lipid oxidation-derived hydroperoxides and aldehydes. In addition, enzymatic pathway of oxidative reactions has a remarkable influence on the progress of lipid oxidation.
In the current study water-soluble proteins from the flours of untreated, heat-treated and microwave-treated faba beans were extracted and utilized in preparation of 10% oil-in-water emulsions with 3% protein, employing a high pressure microfluidizer. Lipoxygenase activity in untreated and treated samples were measured in terms of hydroperoxide formation. The progress of lipid oxidation and oxidation of proteins at interfacial layer and continuous phase was investigated while the effects of native faba bean lipoxygenase were monitored. Soy protein-stabilized emulsions were prepared in order to compare with the course of oxidation in faba bean protein emulsions. Samples were kept at 37 °C for 7 days and oxidation was tracked through conjugated diene hydroperoxide formation and detection of secondary lipid oxidation products via SPME-GC-MS. Tryptophan fluorescence was examined in adsorbed and unadsorbed proteins. 
Highest diversity and amount of volatiles were found in a rapidly advancing oxidation process in untreated samples followed by microwave and heat-treated samples. Lipoxygenase was the leading factor in lipid aldehyde formation while ketone formation was prevalent in soy protein emulsion. Protein oxidation in continuous and cream layer was more evident in untreated faba bean and soy protein emulsions where lipid oxidation was more advanced as compared to treated faba bean protein-stabilized emulsions.


