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After a foam has been generated the bubbles forming part of the structure change with time. Some of them expand and grow while others shrink in a process commonly named coarsening. The origin of this coarsening process is explained by Laplace’s equation which indicates that the internal pressure of small bubbles is higher than that of larger ones. The pressure difference between neighbouring bubbles drives gas diffusion through bubble walls which are permeable to gas molecules to different extent. The redistribution of the gas inside the foam is of great importance because of its direct effects on its stability. However, the analysis of the diffusion process in the whole foam structure is very difficult because of the complexity of the architecture. We measured the permeability of single bubble films stabilized by different proteins (sodium caseinate, β-casein, bovine serum albumin, and β-lactoglobulin) at various concentrations and pH conditions using a variation of the Diminishing Bubble (DB) method. The calculation of the permeability coefficient (K) is based on the measurement of the variation in radius during shrinkage of the bubble formed at the top of the protein solution. Modifications of the original experimental set-up and the mathematical approach developed for the DB method are discussed, together with the results obtained and literature data on measured K values. Results showed slight differences in the shrinking rates of bubbles stabilized by different proteins, concomitant with variations in K. Lowering the pH of the solutions near the isoelectric point of the protein reduces the K value, probably because of crowding of the molecules over the interface. However, high protein concentrations seems not to have a marked influence the value of K. Reduced shrinking rates could have a direct relation with the rheological properties of interfaces, helping bubble stabilization. This method can give important information linked with the coarsening process, and particularly when comparing the performance of different molecules and/or experimental conditions.
