Hydrothermal treatments assisted by emerging technologies: an effective alternative to obtain gluten-free ingredients with improved properties
F Ronda1, M Villanueva1, PA Caballero1, JM Muñoz2, AJ Vela1, A Vicente1, G Náthia-Neves1, W Abebe1, CS Calix-Rivera1 and RR Mauro1 
1 PROCEREALtech, Department of Agriculture and Forestry Engineering, Food Technology, University of Valladolid, Spain
2 Department of Electricity and Electronics, University of Valladolid, Valladolid, Spain
In the food industry, physical modifications have been applied to flours and starches to improve their properties and expand their range of application. Physical methods are considered safe and effective; among them, heat-moisture treatment (HMT) and annealing (ANN) are two of the most widely used. The use of novel technologies to assist hydrothermal treatments, such as microwave radiation (HMT-MW) and ultrasound energy (ANN-US), are promising alternatives for being more effective, faster and cheaper than traditional methods. These processes modify the molecular structure and conformation of the main biopolymers responsible for the functional properties of gluten-free (GF) flours, mainly the starch structure and the state of aggregation and solubility of proteins. HMT-MW and ANN-US have been applied to starch/flours from non-gluten cereals, pseudocereals and tubers, and even to GF grains to modify starch structure and physicochemical properties1,2,3.
The application of these emerging technologies (MW and US) modulate the techno-functional properties of starch/flours, showing higher swelling power and water solubility, and superior capacity to form more resistant and consistent gels. In general, lower peak, setback and breakdown viscosities, and higher pasting temperatures have been observed after treatments.
The molecular modifications generated in the treated grains/flours are an effective way to modulate their performance in the production of better structured bread doughs, with adequate viscoelastic characteristics suitable for retaining the gas of fermentation and, ultimately, achieving well-developed and better quality GF breads4. 
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