Can microwave-treated rice flour replace the hydroxy-propyl-methyl-cellulose in gluten-free bread formulation?
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Gluten is the main storage protein in wheat flour and plays an important role on bread dough properties consisting in extensibility, elasticity, resistance, mixing tolerance and gas holding capacity. These dough properties are required to the desirable quality bread. However, the gluten-free (GF) doughs lack the ability to create viscoelastic network and, therefore, are not able to sufficiently retain the gas bubbles produced during fermentation. To solve this problem several strategies have been developed, being the addition of hydrocolloids such as hydroxy-propyl-methyl-cellulose (HPMC) the most common. These gums, because of their high water-binding capacity and their structure-creating behaviour1, leads to an increase in dough elasticity and viscosity, leading to the stabilization of the expanding gas cells, replacing the gluten network and its functionality. During baking, the gas-binding capacity is increased and higher volume can be achieved2.
To meet consumer expectations, products must not only have great appearance, taste and nutritional value, but also to have attributes covered by the term “clean label”. An alternative to reduce the use of gums in gluten-free products, that follows the “clean label” trend, is modifying the GF flours by hydrothermal treatments.
The objective of this study was to evaluate the possibility of reducing the dose of HPMC in GF-breads formulation by the addition of microwave-treated (MWT) rice flour at different doses, without any detriment on their appearance, volume and texture. Therefore, rice flour (with 30% initial moisture content (IMC)( was modified by MW radiation 2450 MHz frequency and a power of 900 W. 8 min of MW treatment time was applied to 100 g of flour in cycles of 20s of radiation combined with downtimes of 40s. A response surface methodology was applied to evaluate the substitution of native flour by MWT rice flour at different substitution levels. Dough hydration and HPMC dose were also included in the optimization study. 

The substitution of native rice flour by 50 or 80% MWT rice flour allowed to reduce by more than half the usual HPMC dose (2%), leading to higher volumes and softer crumbs than their untreated flour counterparts baked with 2% HPMC. Doses of HPMC as low as 0.7% with 80% MWT rice flour still resulted in breads with a good texture and acceptable volume.

This study demonstrates the structuring effect of microwaved-rice flour on GF bread doughs and the enhancement of its baking performance, making it possible to reduce the usual dose of HPMC in the formulation of GF bread in order to obtain cleaner and cheaper GF products.
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