Evaluation of physicochemical and rheological properties of bread containing beta-glycans from different sources.
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Beta-glucans have gained widespread recognition for their positive effects on human health, prompting their incorporation into functional bakery products to enhance their nutritional profile. The European Food Safety Authority (EFSA) has approved health claims for certain β-glucans1, such as those derived from oats and barley, due to their cholesterol and postprandial glucose-lowering properties. Additionally, yeast-derived β-glucans have recently been approved as novel food ingredients2, expanding their potential applications in food innovation. The aim of the present study was the development of functional breads by the exploitation of wheat flour enriched with b-glucan from two different sources: oats and baker’s yeast (Saccharomyces cerevisiae). For this purpose, wheat breads were formulated, where a preparation containing 34% oat b-glucans was incorporated by replacing 16% of wheat flour (OBG) or a preparation containing 75% baker’s yeast b-glucans by replacing 4,5% of wheat flour (YBG). A control bread (CB) exclusively prepared from refined wheat flour served as a reference sample. Chemical composition and physicochemical properties of dough and breads were evaluated. Sensory evaluation of the three bread samples was conducted by consumer acceptance test.  OBG had significantly higher protein content, mainly attributed to the higher gluten addition needed for the preparation compared to those with yeast β-glucans, and control bread (p<0.05). OBG had a lower available carbohydrate and starch content compared to both YBG and control bread (p<0.05). The total fat and energy content of the three breads were similar. Physicochemical properties varied across samples. OBG bread demonstrated higher moisture content and specific volume compared to YBG and control breads (p<0.05). According to Texture profile analysis, OBG breads had lower values of hardness, cohesiveness, and gumminess, without reaching statistical significance. Scanning Electron Microscopy (SEM) analysis highlighted textural differences: control breads exhibited limited air-holding capacity, while OBG breads showed a more uniform structure with a higher porosity. In contrast, YBG showed heterogeneous textural attributes, having a low and inconsistent air-holding capacity that reflected the differences in porosity of the final product. The rheological properties of the test doughs also differed, with OBG showing higher elasticity and significantly greater values of viscosity compared to YBG and control. Concerning the color of bread crumb, lightness (L*) and a* value was significantly lower in YBG, compared to CB and OBG (p<0.05). The b* parameter was higher in OBG and YBG compared to CB (p<0.05). Sensory analysis of the test breads revealed superior organoleptic characteristics, including appearance texture and chewiness (p<0.05), with overall higher scores across most evaluated parameters compared to YBG and control breads. 
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