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Abstract

Bubbles are an important aspect of the structure of many types of bread and cake.  They are created during mixing of the dough or batter, and changes in the structure occur during subsequent processing.  X-ray computed tomography has been used to make non-destructive measurements of structural changes during baking.  Full-scale bread and cakes were baked in a purpose-built oven placed inside a whole-body scanner.  Cross-sectional images with a resolution of <1mm were taken at intervals of 1 minute throughout baking, enabling dynamic processes to be studied.

For bread, an increase in expansion rate initially occurred near to the surface and moved inwards as heat propagated from the surface to the centre of the loaf, accompanied by compression of the outer regions of the dough against the pan walls.  Structural changes during baking were compared for doughs with differing gas retention.  Processes of crust formation were also studied and a mechanism was identified for differences in the crust structure of lidded and unlidded loaves.

Several classes of structure formation were identified in cakes.  High ratio yellow cakes showed convection in the early stages of baking, accompanied by rising of large bubbles to the surface.  For muffins, bubbles grew at a boundary between distinct regions of high and low density, resulting in long vertical holes.  For sponge cakes baked in a shallow tin, the structure set rapidly with minimal growth of bubbles and no convection.  A mechanism is proposed to explain the formation of each type of structure.

For high ratio cakes, a region of local expansion was observed at an isotherm corresponding to the starch gelatinisation temperature.  The internal pressure of the cake decreased suddenly as this temperature was attained and it is proposed that this corresponds to a foam to sponge transition.  The effect was observed for cakes made with either heat-treated or untreated flours, suggesting that collapse of the latter during cooling is caused by poor structural integrity and not by a lack of pressure equalisation.

