Influence of the addition of -Carrageenan on the rheological behaviour of Egg Yolk dispersions and gels 
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Proteins and polysaccharides are the most important natural biopolymers contributing to microstructure, stability and texture of a wide variety of food products. Non-covalent interactions in protein-polysaccharide complexes and coacervates can be used to design novel food products that may exhibit a wide range of functional properties.
Carrageenans are toxicologically safe polysaccharides often added to a broad range of water and dairy-based products. Egg yolk provides an inexpensive and low calorie of high-quality protein as well as several important nutrients that confer a highly source nutritional value to egg-containing foodstuff.
Protein and polysaccharide content, pH conditions and presence of salts, processing time/temperature or heating and cooling rates are some of the main variables involved in the dynamic process of competition between phase separation and gel formation. The main objectives of this contribution were to analyse the sol to gel transition of egg yolk/-carrageenan (EY/C) aqueous dispersions and the linear viscoelastic behaviour and texture properties of EY/C thermal induced gels, as a function of C concentration and pH. A further objective was to relate these results to the linear viscoelastic behaviour found for thermally untreated EY/C systems and to their corresponding protein/polysaccharide interaction scenario.
Small Amplitude Oscillatory Shear measurements were performed by controlled-strain rheometry using a RS-300 (Haake, Germany) and a AR2000 (TA Instruments, UK). Uniaxial compression tests and Texture Profile Analysis were carried out by means of a TAXT-2 (Stable Micro Systems, Ltd, UK).
The results obtained either from rheological or textural characterization of gels may be explained in terms of an exclusion volume effect between protein and polysaccharide molecules that seems to be more important in absence of net charge at protein surfaces. At pH far from the protein isoelectric point a certain enhancement in the degree of compatibility seems to occur, although an autohydrolysis effect typical of carrageenan macromolecules at low pH may also takes place. In any case, the results obtained also suggest that microstructure of thermally treated EY/C systems seems to be governed by the protein ability to form gels, where hydrophobically driven interactions and subsequent cross linking among protein segments play a dominant role.
