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Assessment of the Suitability of a Range of Gluten-Free Cereals for their Potential use in Gluten-Free Bread
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The characterisation and fundamental assessment of brown rice flour (BRF), corn flour (CF), tef flour (TF), buckwheat (BW), sorghum (S) and oat flour (OF) and their potential use in gluten-free (GF) bread systems were evaluated. Chemical analysis such as moisture, protein, amylose/amylopectin, β-glucan and arabinoxylan determinations were carried out. Fundamental Rheology (oscillation, frequency tests) and apparent viscosities (rapid visco analyser) on the batters and standard-baking tests were performed. Scanning Electron Microscopy (SEM) as well as Confocal Laser-Scanning Microscopy (CLSM) were used to characterise the structure of the cereals as well as the resulting breads. Results showed differences between the properties of the cereal grains. Similar protein levels were found for TF and OF whereas BW and CF contained the highest and lowest levels respectively. TF, OF and S contained the highest level of arabinoxylans. OF and S were similar in structure (SEM) as they contained high levels of β-glucan and exhibited similar elastic properties. Significantly higher elastic and complex modulus values were found for the OF and S GF bread batters (P<0.05). BW also exhibited significantly high elastic properties (P<0.05), hence producing large aggregated protein networks (CLSM). CF further contained a protein network (CLSM). Baking tests revealed that the BRF, TF and BW breads yielded the highest loaf volumes (P<0.05), lower bake loss and crumb hardness values (P<0.05). From the results obtained in the current study, it can be concluded all the grains are suitable for use in GF bread production. However, the levels incorporated and the chemical characteristics of the different starch sources need to be taken in account.
