Effect of pH and polysaccharide concentration on the gelation behaviour of Egg Yolk/-Carrageenan dispersions
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The interaction between proteins and polysaccharides, which lead to extremely complex and interesting phenomena in various systems, impart an important effect on the macroscopic properties of food products such as flow, stability, texture and mouth feel1. The major non-covalent interactions between proteins and polysaccharides are: electrostatic interactions, steric exclusion, hydrophobic interactions and hydrogen bonding. The relative importance of these interactions in a particular system depends on the molecules involved, the composition of the aqueous mixture and the environmental conditions. Knowledge of the origin and nature of the interactions involved and the relative importance of these interactions in a particular system can often be used to engineer novel structures and physicochemical properties in food systems. Furthermore, by modulating these parameters it is possible to control the interactions between the biopolymers and therefore create microstructures that provided novel textural and sensory properties to food systems2.
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 microstructure properties of EY/C thermal induced gels, as a function of C concentration and pH. Microstructure of gels was also evaluated.

Small Amplitude Oscillatory Shear (SAOS) measurements were performed by a controlled-strain rheometer Haake RS-300 (Thermo Scientific, Germany), and the analysis of the sol to gel transition of EY/C dispersions were carried out by monitoring linear viscoelastic properties during a thermal cycle performed at constant heating rate and frequency. In order to evaluate the relative importance of the interactions involved, measurements of the zeta potential of the systems at different pH values and C content were performed using a Zetasizer 2000 (Malvern Instruments, U.K.). Scanning Electron Microscopy (SEM) was carried out by means of a Philips XL-30 microscope. 

The results obtained suggest occurrence of a positive synergy between both biopolymers whose magnitude depends on pH and 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.
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