Exploring the physicochemical attributes of a low-fat yogurt-type product after the incorporation of bacterial cellulose 
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Bacterial cellulose (BC) is a fibrous nanomaterial, produced mainly by bacteria of the genus Komagataeibacter as an exopolysaccharide and has gained a lot of attention due to its structural, physicochemical, and mechanical properties1. BC has been characterized as “generally recognized as safe” (GRAS) and is investigated as a food ingredient with several applications, such as fat replacement, emulsification, emulsion stabilization, and immobilization of probiotics2. This study aimed to determine the effect of BC on the overall quality of a yogurt-type product. BC was added to yogurt preparations at concentrations ranging from 0.1% to 2.0% w/w. The same concentrations of microcrystalline cellulose (MCC) were also studied for comparison reasons. A control sample was prepared containing only the starter culture, consisting of Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus. Viscoelastic properties of the produced yogurts, i.e., G’ (storage modulus), G’’ (loss modulus) and tanδ = G’’/G’, as well as the acidification kinetics and water holding capacity (WHC) of the final products were assessed. Results showed that the addition of BC, even at 0.5% w/w, increased G’4oC compared to the control. Instead, the addition of MCC up to 2% w/w, gave similar G’4oC values with the control formulation. The effect of BC and MCC incorporation on WHC of the fortified yogurts was determined as centrifuge drip3. At low levels of relative centrifugal force (500 g), higher WHC was observed in the samples containing MCC (>1.0% w/w) or BC (>0.5% w/w) in comparison to the control. With increasing centrifugal force there was an increase in the extent of syneresis for all samples tested. A high cellulose content in the fortified yogurts seems to enhance the WHC, probably due to the absorption of the released whey by MCC or BC. In conclusion, BC can be successfully incorporated into low-fat yogurt-type products as an alternative source of dietary fiber, aiming at the development of novel dairy-based functional foods with enhanced physicochemical attributes.
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