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Effect of High-Pressure Treatment on Oat Batters
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The interest in oats as an ingredient for human nutrition has recently grown, because of its nutritional properties, e.g. high amounts of proteins, vitamins, antioxidants, phenolic compounds and minerals. Furthermore, oat is an excellent source of dietary fibre, in particular of β-glucan. However, the application of oat flour in bread making is challenging, because oat proteins do not possess the unique visco-elastic properties of wheat gluten. Several technological processes have recently been investigated to improve the bread making potential of non-gluten containing flours. In this study, high-pressure (HP) treatment of oat batters was investigated as a tool to improve the bread making performances of oat flour. The visco-elastic properties of oat batters treated at room temperature at 200, 300, 350, 400 or 500 MPa were investigated and compared to those of a non HP-treated batter (control). Changes were investigated using rheology, differential scanning calorimetry (DSC), protein solubility and microscopy. Rheological studies showed that the elasticity of oat batters increased with increasing pressure. DSC thermograms of HP-treated oat batters were characterised by lower peak enthalpies, indicating starch gelatinisation due to the HP treatment. The amount of water- and salt-soluble proteins as well as insoluble proteins decreased significantly upon HP-treatment, and the highest reduction was observed when 500 MPa were applied. The reduced solubility of proteins in HP-treated oat batters might be due to aggregation of proteins and/or disulfide bond rearrangements. Overall, the increased elasticity of HP-treated oat batters and pre-gelatinization of starch could favourably affect the gas holding capacity of the batters, thus increasing their performances during bread making.
