THERMOMECHANICAL BEHAVIOR OF A SOLID FOAM WITH PHASE CHANGE; APPLICATION TO CHILLING AND FREEZING OF A BREAD CRUMB.
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“Industrial” frozen bread is most of the time made out of dough that is frozen or is made from bread that is partially baked and frozen in industrial conditions. Frozen partially baked bread (PBB) is gaining market share every year because of its convenience; indeed, the end user needs only an oven to thaw and make the final baking of the product. One of the major quality problems of PBB is crust flaking. Previous studies have shown that even though a lack of humidity was responsible for the crust flaking problem, it appeared that some important mechanical deformations during partial baking and during final baking were mainly responsible of the problem [1-3]. 

The changes in physical properties of partially-baked bread were investigated using thermoanalytical techniques (differential scanning calorimetric and dynamical-mechanical thermal analysis). The changes in the amount of non-freezable water, starch retrogradation, temperature of glass transition, shrinking degree and bread quality on part-baked bread during frozen storage were studied. The amount of non-freezable water and of amylopectin retrogradation in breadcrumb increased as consequence of part-baked bread freezing and thawing. DMTA analysis permitted us to determine the pattern of breadcrumb shrinking during their freezing process. It appeared that crumb contraction during refrigeration was associated to amylose recrystallisation. Staled bread exhibit much different contraction behavior and were more sensitive to water-ice transition. Tg of breadcrumb was determined by modulated DSC; it appeared at temperatures slightly lower than the ice-melting transition or to the melting of ice crystals and corresponded to a stop of crumb contraction. 
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