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The positive image that consumers have on low-calorie food products is undeniable. This is one of the reasons why aeration is widely used in the food industry. Within the last decade several techniques to create monodispersed emulsions have been developed. Among these approaches we can account for shear rupturing techniques, drop breakage in co-flowing stream systems and several microfluidic devices. Gas microbubble monodispersion research has been less intensive and similar approaches can be implemented.
The objective of this research was to develop a simple microfluidic device to set up the basis to generate an aerated food gel with controlled monodispersed gas microbubbles.
The microfluidic system consisted of a microbubble generator device (MGD), which was fit at the base of a glass cell, filled with a food grade gelatine solution. The MGD was used to contact a gelatine solution stream (equal to the one filling the glass cell) with an air stream, in order to obtain a flowing mix. The mix was then forced through a small orifice (Do=100m), leaving the device, allowing it to flow freely upwards through the gelatine solution filling the cell. Two CCD video cameras were used to record bubble flow through the solution, from a lateral position and from the top of the glass cell. In addition, the MGD was placed on a stereomicroscope stage in order to measure bubble size diameter (Db) leaving the orifice Do when varying the flow ratio between air and liquid. Bubbles were characterized by image analysis.

Results showed that when only air was pass through the MGD bubble diameter were larger than 500m, much larger than Do. However, when bubbles were dispersed into a gelatine solution within the MGD, bubble diameters were much smaller. It was determined that when the gas factor, defined as Gas flow / Liquid flow, was approximately equal to 0.1, bubble diameter Db achieved values smaller than Do (≈ 0,8Do). Different patterns were determined when varying the different conditions allowing several drop sizes to be produced.
