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Non-reactive sponge cake formulated with starch and cellulose derivatives: effect of process to design various cellular crumb structures

o

  of nutritional and organoleptic quality of cereal products by determining the different pathways of Maillard and caramelization reactions Strategy : 1 rst step • Development of a realistic non-reactive model sponge cake (solid + cellular structure) replacing the reactive species by non-reactive one having the same functional properties • Check of the model sponge cake non-reactivity 2 nd step • Introduction of reactant species one by one (glucose, fructose, amino acids,…) • Exploration of the range of cellular structure variations playing on composition • Development of a realistic non-reactive model sponge cake (solid + cellular structure) replacing the reactive species by non-reactive one having the same functional properties • Check of the model sponge cake non-reactivity 2 nd step • Introduction of reactant species one by one (glucose, fructose, amino acids,…) • Exploration of the range of cellular structure variations playing on composition • Development of a realistic non-reactive model sponge cake (solid + cellular structure) replacing the reactive species by non-reactive one having the same functional properties • Check of the model sponge cake non-reactivity 2 nd step • Introduction of reactant species one by one (glucose, fructose, amino acids,…) • Exploration of the range of cellular structure variations playing on composition and process parameters 1. Functional properties of cellulose derivatives and their effects on the model sponge cake cellular structure through s, 2 ºC/min ; γ 0 HPMC+MC = 3%; γ 0 HPMC+MC+starch = 0.2% HPMC or MC solutions ( ) (HPMC or MC) + starch batter ( ) Governs the air incorporation in batter and in sponge cake o Increases the gelation temperature (hinders the MC gel formation) • Starch o Decreases the gelation temperature ( [MC] by small absorbtion of water even in native form) o Absorbs a lot of water at the gelatinization temperature ( [HPMC] and [MC] all around) o Plays a major role in the air loss during bater formation and on bubble size 1=> quick bubble coalescence and air loss Further mixing => decrease of bubble size without air incorporation

General conclusion

A lovely model sponge cake was designed NON-reactive=> 

A model sponge cake useful for further understanding

Water repartition evolution during the process -Starch contribution Solid foam texture : link between structure and mechanical properties. Evolution of starch, variety of starch swelling, contribution of damaged starch,…