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External stress leads to structure disruption of exopolysaccharides from lactic acid bacteria
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The manufacture of exopolysaccharide (EPS) producing starter cultures such as Streptococcus thermophilus is a challenging task. Some strains liberate viscosity enhancing EPS into the medium (denoted as free EPS, fEPS), which impede subsequent cell separation. Shearing of the fermented medium was found to decrease its viscosity and to improve separability. It was assumed that the viscosity reduction was mainly caused by shear-induced partial break-down of the EPS1. Using such starters for fermented milk usually result in reduced syneresis and improved texture of the products, but technofunctional properties of in situ produced EPS are highly strain-dependent. Much effort is therefore spent on structure elucidation of highly purified EPS, but the necessary isolation steps may alter chemical or physical properties of the EPS2. The aim of this study was to analyse the impact of different stresses usually applied during isolation on structural and macromolecular properties of EPS. 

The study comprises commercial dextrans as model EPS and viscosity enhancing fEPS from cultivations of S. thermophilus. Aqueous solutions were subjected to the following types of stress: (a) mechanical, by shearing with Ultra-Turrax, Microfluidizer and cell disruptor system; (b) thermal, by heat treatment up to 90 °C; (c) chemical, by pH adjustment with acids; and (d) acoustic, by sonication with ultrasonic disintegrator. Molecular mass of the EPS and solution viscosity were determined before and after each treatment.

Treatment with a Microfluidizer, a cell disruptor system and sonication resulted in the breakdown of covalent bonds as indicated by a lower molecular mass, which approached a certain minimum with increasing energy input. Similar results were found for the viscosity of the corresponding aqueous solutions. NMR experiments, however, revealed no preferred breaking points in the EPS molecules such as, for example, the side chains. A more gentle shear treatment with an Ultra-Turrax and heat treatment at neutral pH did not affect the macromolecular properties of dextran, whereas heating at low pH reduced molecular mass considerably. In on-going experiments, gelation and gel stiffness of chemically acidified model milks with sheared or unsheared EPS are compared. First results indicate a lower gel stiffness in case of sheared fEPS compared to untreated fEPS.
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