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Within the EU-FP7 project “Novel Processing Technology for Manufacturing Low-fat Mozzarella-type Cheese with Superior Performance in Ready Meals” we have worked to develop an innovative coating process for improving the meltdown of the low-fat cheese after it is shredded and placed on the meal in preparation.
An important part of this work has been to produce a stable coating emulsion, using only dairy ingredients. Initially, an emulsion of oil in water was formulated, stabilized by sodium caseinate. However, this emulsion suffered from an unacceptable level of coalescence, limiting the shelf life. Three approaches were attempted to reduce this instability. The traditional approach was to add stabilizers (gums) to the aqueous phase, in order to increase the viscosity of the continuous phase, and thereby limit the droplet “collisions” leading to coalescence. Several formulations were studied, and we could indeed demonstrate the efficacy of certain gums, even at low concentrations.
The second approach was to add a relatively low amount of low-melting oil to the oil phase. This could act as a “solvent” to keep the molecules of high-melting fat dissolved, limiting the creation of large crystals, which would otherwise protrude out of the droplet, causing coalescence. We could indeed show an improved stability of formulations where small amounts of olive oil were added. 
The third, and more novel approach has been to subject the emulsion briefly to High Intensity Ultrasound (HIU). It is well known that this would disrupt the emulsion droplets, lead to smaller droplets and therefore result in a more stable emulsion. Ultrasound is, however, not commonly used in food production, despite its advantages over pressure homogenization (ease of use, low energy input, shorter processing time, etc.). Our studies indicate that even a brief exposure to HIU leads to a significant improvement of the emulsion stability. This improvement is partially due to a reduced emulsion droplet size, but other factors apparently play a role as well.  Preliminary results also suggest that the microbiological stability of such emulsions is improved.



