Oat protein enriched by-products support structure formation in yoghurt
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Due to its poor baking properties, oat is mainly processed in cereal products like oat flakes or muesli or serves as raw material for functional ingredients like ß-glucan. During ß-glucan production, a protein-rich fraction remains as a by-product. Functionalization of this protein-rich oat-fraction and its use as a qualitative food ingredient would improve the sustainability and the added value of oat processing. Furthermore, fortification of food with functional ingredients is a promising way to increase the nutritional value and to improve public health. In this context, the combination of milk products, for example yoghurt, with cereals seems to be advantageous. Because of a synergistic effect of milk protein and oat protein, the biological value of the product is improved. 
In the present study, oat protein-enriched cow milk yoghurt was produced. The main focus was on the analysis of the physical properties with importance for sensory perception and, thus consumer acceptance. Cow’s milk yoghurt following a traditional recipe with addition of skim milk powder (SMP) served as a benchmark. Oat protein was incorporated using two preparations: oat protein concentrate (OPC) and oat protein isolate (OPI). OPC contained approximately 43 % protein and 33 % starch. OPI contained approximately 90 % protein and less than 1 % starch. Thus, it was possible to analyse the role of starch and protein in fermentation and properties of oat protein enriched yoghurt. Yoghurt´s dry mass is varied at three levels: 12.3, 13.8 and 15.3 %. Fermentation of yoghurt enriched with SMP, OPC or OPI was monitored via pH-value, formation of lactic acid as well as by rheological measurements. In addition, texture analysis and measurement of syneresis were performed. 
Rheological measurements showed that yoghurt fortified with SMP, OPI and OPC may be considered as a true gel. The storage modulus G’, which describes the solid-like elastic properties of a system, is always above the loss modulus G’’, the parameter for the liquid-like or viscous behavior. In addition, their ratio is nearly constant and independent from the oscillation frequency. The storage modulus G’ was highest for SMP followed by OPC and OPI. Looking at the course of structure development over time, structure developed in the order OPC>SMP>OPI. No significant differences have been observed for the lactic acid content at the end of fermentation. The yoghurt containing SMP showed the highest strength in textural analysis but also a very high rate of syneresis (15.3±1.5 % at 15.3 % SMP compared to 4.5±1.6 % for 15.3 % OPC). This difference must be attributed to the starch, which is present in OPC. The compatibility of oat protein in the form of OPI with milk proteins seems to be low. Strong sedimentation took place and high syneresis was observed for all levels of dry mass (22.7±2.5 % at 12.3 % OPI and 21.1±2.5 % at 15.3 % OPI). 

Results give a deeper insight into the structure development of yoghurt fortified with cereal components. The enrichment with oat protein concentrate may result in a product, which combines nutritional benefits with the sustainable use of the by-product of oat processing as well as improved product quality with respect to syneresis. 
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