Stability evaluation of highly concentrated emulsions using Diffusing Wave Spectroscopy (DWS)
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Stability analysis in food products can be complicated due to high concentration, heterogeneity, or the semi-solid or solid character. 

A common test for such products is based on thermal cycles, which implies periodic stress over long period and visual observation after a defined period of cycles. These alterations can be exudation, phase separation, crystal formation, etc. However, tests are time consuming and highly subjective. 

We propose a new way to analyze highly concentrated, solid or paste-like materials using Diffusing Wave Spectroscopy (DWS) [1,2,3]. This innovative and highly sensitive technique provides information about the microstructure evolution during thermal processing by analyzing the backscattered light. 

In this work we analyzed highly stable emulsions (several months) Rheolaser Crystal. This instrument uses Diffusing Wave Spectroscopy combined with a precise control and measurement of the temperature. A series of thermal cycles between 4°C and 40°C were applied on the sample. The evolution of the backscattered light gives information about the microstructure evolution of the emulsions. The high sensitivity of the technique allows to measure small variations in the microstructure (related to the droplet size or the droplet network). The results allowed a ranking of emulsion stability, which was in coherence with long term (several weeks/months) measurements. 
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