Passive microrheology – A powerful tool for the analysis of low-fat formulations stabilised by hydrocolloids
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Passive microrheology based on Diffusing Wave Spectroscopy (1,2) is a new innovative technique for the study of the viscoelastic properties and the gel point transition of polymers and hydrogels. Passive microrheology consists of using micron sized particles to measure the local deformation of a sample resulting from the thermal energy, that is to say the Brownian motion.

DWS is an extension of the DLS technique to opaque media. The determination of the Mean Square Displacement (MSD) curve enables the characterization of the viscoelastic properties of a sample. The technique allows to measure particles displacement, which is directly related to the sample’s viscosity and elasticity.

This work will introduce the technique and the use of passive microrheology in several food applications. The focus will be on fat-reduced formulations, such as low-fat mayonnaise. The reduction of the oil volume fraction induces several problems in terms of organoleptic properties, stability and costs. The viscoelastic properties of such formulations are of outmost interest as they impact directly the taste and the textural properties, but also their stability. Indirectly the choice of the hydrocolloids can increase the productions costs. 
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