Potential of exopolysaccharides from lactic acid bacteria for the stabilisation of emulsions
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For the stabilisation of emulsions thickeners from different sources, e.g. plants, algae or microorganisms, are usually added. Similar effects might be achieved by extracellular heteropolysaccharides (EPS) from lactic acid bacteria as it is already acknowledged for in situ EPS in fermented dairy products1. Here, the impact on product texture depends on the strain specific characteristics of the EPS. Generally, so-called free EPS that are secreted into the medium differ in their degree of ropiness they induce in the product. In this work, EPS from two different Streptococcus thermophilus were isolated from their fermentation broth and used in non-fermented model emulsions to study their stabilising potential.

The EPS (1 non-ropy, 1 ropy) were isolated from 5 L bioreactor broths by membrane filtration. For O/W model emulsions, canola oil was added to 10 g/kg aqueous solutions of EPS isolates or commercially available xanthan or dextran at a volume fraction of 52% and homogenised by an Ultra-Turrax® at 21500/min for 90 s using Tween® 80 as emulsifier. The emulsion stability was investigated with an analytical photo-centrifuge LUMiSizer® at 1200 g and 25 °C for 20 min. Sedimentation analysis was supported by determination of the droplet size distribution by laser diffraction, apparent viscosity with an AR-G2 rheometer and microstructure by light and confocal laser scanning microscopy.

Ropy EPS isolates reduced creaming velocity (6 µm/s) compared to emulsions stabilised with non-ropy EPS and xanthan (33 - 48 µm/s). For these emulsions, apparent viscosity and sauter mean diameter varied between 0.2 - 0.4 Pa·s and 2 - 3 µm, respectively. The use of dextran significantly reduced the viscosity (0.05 Pa·s) and increased the sauter mean diameter (5 µm). The results give a strong indication of the high potential of ropy EPS isolates from S. thermophilus for stabilising emulsions. 
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