Mimicking the melting profile of adipose tissue through a controlled coalescence in dense emulsions
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The adipose tissue is a densely packed system of fat cells around and in between muscle tissue. In meat products this adipose tissue is responsible for the flavour and the perceived juiciness of meat. Mimicking these properties is essential to create meat analogues with good sensory quality. We could mimic the structure and mechanical properties of adipose tissue at elevated temperatures by binding oil droplets with pea proteins. However, the challenge is to mimic the system hardness at ambient temperatures and melting behaviour during heating. When liquid oil was used in the oil droplets, no melting profile was observed, while when crystalline fat was used, we could represent the animals fat melting profile, as measured with rheology. Using laser diffraction and confocal microscopy, it was found that after a heating-cooling-heating circle, fat crystals protrude from the oil droplet interface, bridging neighbouring droplets and leading to droplet coalescence, which is responsible for the decrease of viscoelasticity (melting). By changing the crystalline fat content we could influence the extent of coalescence either by reducing the crystal protrusion into the continuous phase or by modulating the cluster size of aggregated crystal droplets. Controlling this coalescence rate of the oil droplets in dense emulsions yields melting profiles similar to those of animal fat, which can be the key to creating accurate adipose tissue mimics.
