Review on the structural image analysis of food foams and aerated food products
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Over the last years the quantitative analysis of food microstructure has become an important tool for accessing different features that determine the quality of products during processing and/or storage. This is of particular interest for aerated foods such as ice cream, whipped cream, bread, mousses, cakes, wafers, biscuits, etc., where the propeties and value of these products rely mainly on their cellular structure.  Although some simple techniques, such as foaminess and foam stability, are routinely used in the analysis of foams and aerated food products, there is a need to obtain specific and quantitative data on internal structure that can be related the mechanical/rheological properties of the systems. Image analysis techniques have proved to be reliable methods for the characterization of food structures. In this document we present a review on the developments that has been carried out by the scientific community on the evaluation of foams and other aerated food products based on image analysis methods. Several imaging techniques, such as scanning and transmission electron microscopy, confocal laser scanning microscopy, and optical microscopy have been used to assess the structure of foams. Image processing has been used to detect individual bubbles and measure average diameters, bubble size distributions, open and closed porosities, bubble connectivity, among other relevant features. Also stereological techniques and X-ray micro-computed tomography have been applied to obtain 3-D information of the foamed structures. Modern imaging and computing technologies are becoming important tools for the researchers and scientists working with food structures, and are making possible the quantification of foam and cell structures. This presentation will revise and compare the different techniques used to view and quantity the structure of foamed products.
