Structure of bubble containing chocolates formed under vacuum and positive pressure
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Bubble inclusion into chocolate has been practised since 1935. The science underpinning the process has, however, not been fully understood. This paper discusses the structure of chocolate dispersions formed by: 1.applying vacuum, 2.gas injection under positive pressure and 3.employing a combination of both vacuum and positive pressure in succession. More specifically, the work also throws light on how the dispersion quality is influenced by: a) pressure and b) changing the chemical nature of the gas used.

The study on the application of vacuum established that the structure was significantly influenced by vacuum level, since the reduction in gas solubility with pressure released the bubbles formed. Highest gas hold-up values and largest bubble diameters were observed when the vacuum level applied was high (Pressure = 0.01 bar). Based on the data obtained by applying different chamber pressures, a model was developed to describe the chocolate expansion under vacuum.

The effect of gas desorption on structure development was further investigated by sparging four different gases - N2, Ar, CO2 and N2O - under positive pressure. The results indicated that the structure formed depended strongly on the solubility of the gas in chocolate. Gases having high solubility (CO2 and N2O) released greater volumes of gas on depressurisation, and formed “macro-aerated chocolates”, whereas the less soluble gases,  N2 and Ar, formed  micro-aerated structures. 

Finally, the understanding gained from the above study was used to develop an ultra-low density chocolate by combining gas injection under positive pressure followed by release to atmospheric pressure and subsequent application of vacuum. This allowed the net gas solubility to be lowered by a factor of 300 and resulted in hold up values well in excess of 80%, higher than all earlier reports. Furthermore, the structures formed after setting were not only stable but could also be moulded into shapes. 

