Development of a novel “clean-label” gluten-free bread with flaxseed slurry and sesame cake
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Nowadays, consumers have a holistic approach to food consumption. Specifically, they desire products with ingredients that will enhance their health and wellness but also do not have a negative impact to the environment1. A new trend is currently evolving, known as “clean-label” due to consumers’ propensity to avoid certain ingredients in food products, mainly additives and their awareness on sustainability issues. Gluten-free breads (GFB) are considered products of rather poor nutritional value, due to their composition which includes various types of starches and other additives, especially hydrocolloids in order to mimic the rheological properties of gluten. The aim of the present study was to develop a “clean label” gluten-free bread, with nutritional advantages, which would satisfy consumer’s demand sensorially and nutritionally. Towards this goal, a flaxseed slurry (FS) was used as a natural hydrocolloid preparation to substitute methylcellulose (MC), a commonly used hydrocolloid additive in gluten-free formulations. Gluten-free batters based on a rice flour:corn starch (1:1) flour mixture (FM) were fortified by FS (flaxseeds:water 1:13 w/w) that was prepared by soaking the seeds in water and stirring (85oC x 3h)2; the latter slurry was added to batter, corresponding to levels of 3.0 and 4.5 g flaxseed/100 g FM. GFBs made with 1% MC, instead of the FS, were also prepared as controls. The addition of sesame cake was also tested at 3 and 6% FM levels to further improve the nutritional quality of GFB. Rheometry and back extrusion testing of the batters revealed that the inclusion of FS, with or without sesame cake, significantly increased rheological parameters, such as dynamic and complex viscosities, storage and loss moduli, hardness and consistency of the fortified batters, compared to control sample. The FS containing breads had significantly lower loaf specific volume, compared to sample with MC, while the sesame cake addition further decreased this parameter. However, the specific volume of all fortified breads was largely restored when compared to the GFB without addition of any hydrocolloid. Storage of products at 25ᵒC for 48h increased crumb hardness and led to crumblier textures as shown by decreased values of cohesiveness and chewiness; these changes were more evident for the sample containing FS at the highest level and the sesame cake, at 4.5 and 6% FM, respectively. The crumb hardness of stored breads containing only FS were similar to control, but increased when sesame cake was included in the formulations. Moreover, the substitution of rice flour with FS and sesame cake brought about structural changes of the protein secondary structure in the composite polymeric network, as it was elucidated by the Fourier Transform Infrared (FTIR) spectroscopy, specifically in the Amide III region. The evolution of protein conformational changes during bread storage was also monitored by FTIR spectroscopy. Finally, sensory analysis showed that the addition of flaxseed and sesame cake improved the sensory attributes of the gluten-free bread formulations, by reducing the aroma and flavor of rice, and enhancing the nutty and sesame flavors, leading to higher acceptability scores than control GFB. Overall, the sesame cake and flaxseed seem to be promising ingredients for the development of "clean-label" gluten-free breads, with enhanced quality and nutritional characteristics that could satisfy consumers’ new dietary needs.
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