Oleosomes: natural oil droplets for dairy alternatives studied by tribology
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Oleosomes (a.k.a. lipid droplets or oil bodies) are omnipresent natural oil droplets in plant seeds. In this work, we extracted these oleosomes from rapeseeds and studied their lubricating behaviour by tribology. Proper lubrication (i.e. friction reduction) during oral processing is crucial in the sensory perception of food products, especially dairy alternatives. We have studied the friction-reducing properties of oleosomes by using an Anton Paar Tribocell setup. In addition, we created full-fat and skimmed dairy alternative model systems by creating oleosome-whey protein and oleosome-pea protein mixtures. The tribological properties of these systems were evaluated and compared to pure pea protein emulsion droplets. The aim of this work is to show the potential of oleosomes as a substitute for milk fat globules in dairy alternatives.
We discovered that oleosomes can reduce friction by a mechanism called ball bearing (i.e. rolling). Oleosomes seem to remain largely intact after the analysis, which can be related to their special membrane containing proteins and phospholipids. In a mixture with proteins (at neutral pH), the proteins can dominate the lubricating properties in a skimmed dairy alternative system, while the oleosomes dominate the full-fat system. At an acidic pH of 4, the oleosomes possess a great feature, as the droplets remain single droplets, while pea protein emulsions flocculate. This gives oleosomes significantly better lubricating properties.

In summary, oleosomes have excellent lubricating properties and possess the potential to substitute fat globules and even plant protein-stabilised oil droplets in dairy alternatives.
Oral presentation preferred.
