Oral Presentation

Understanding of the effect of co-solutes and processing conditions on the structural properties of condensed globular proteins
A Bannikova*, S Savadkoohi, P George and S Kasapis
School of Applied Sciences, RMIT University, Melbourne VIC-3001, Australia
*Current address: Saratov State Agrarian University, Saratov, Russia
Globular proteins have been identified as multifaceted ingredients that have both bioactive properties and structural functionalities. Functional and biological properties of proteins are influenced by environmental stress such as temperature, pressure, pH, processing conditions, and also by the presence of salts, sugars, alcohol etc. So far, research on the subject of effect of processing conditions on the network formation has been carried out on model systems with protein at low levels of solids (< 20%, w/w). However, there has been no fundamental observations on the effect of co-solutes and processing conditions on the molecular properties and vitrification behaviour of condensed globular protein systems (up to 80% w/w). The main objectives of this work were to i) characterise the physicochemical properties of globular proteins and protein/co-solute systems subjected to thermal treatment or high pressure, and ii) monitor changes in the thermomechanical glass transition temperature (Tg) in pressurized protein or protein/co-solutes systems. DSC and small deformation oscillatory measurements show that increasing the level of solids and co-solute in globular protein formulations lead to a formation of stronger network. High pressure treated globular protein systems also show higher strength of the network as compared to the atmospheric counterparts. It was confirmed that co-solute acts as a plasticizer inducing the stability of protein conformation against high temperature. High solid systems of single globular proteins and in the presence of co-solute exhibit comparable network relaxation, i.e. transformation from rubbery to glassy consistency at subzero temperatures recorded rheologically and modelled theoretically. Results of this work have an industrial significance in formulations of “functional foods” such as infant and sports nutrition formulae, health bars, snack foods, breakfast cereals as well as in protein ingredient powders and concentrates.
