Cellulose derivatives to tailor non-reactive sponge cakes
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The sponge cake is a cereal soft product formed of a typical cellular structure with a relatively simple composition (flour, eggs, sucrose). It is a good candidate for the study of reactions that take place during cooking and affecting the nutritional and sensory quality of the final product. In order to be able to decompose the different reaction pathways (Maillard reaction, caramelization) it is necessary to focus on the specific role of the formulation (composition and process which includes foaming and baking).
The originality of our approach is based on the development of a model product mimetic of a real sponge cake with similar cellular structure, but non-reactive regarding Maillard reaction or caramelization. Reactive ingredients (egg, sucrose, and flour proteins) have been replaced by non-reactive components that can provide equivalent functional properties: a surfactant capacity, a viscosity capacity, and a gelling with temperature increase property. Cellulose derivative (MC and HPMC) were selected as good candidates, to be added to starch and water.
We developed an approach for rational formulation, based on the reproduction of features of the deleted ingredients. Viscosity of the liquid paste measured at high shear-rate was adjusted to 1.36 Pa.s, as in the reference dough, and the foaming capacity was controlled by measuring the volume fraction of included air. The cellular structure formed after baking was then measured and characterized by image analysis. The results show that a mix of MC and HPMC makes it possible to develop a cellular structure mimetic of that one of a sponge cake after baking, but totally white and non-odorant, suggesting that no caramelization or Maillard reaction occurred during the thermal process.
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