Hydrocolloids as gelling agents
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Hydrocolloids are widely used in the Food Industry because of their ability to control the rheological properties of food systems and to stabilise emulsions and dispersions. A number of hydrocolloids have the ability to form gels 1. The gels are referred to as ‘physical gels’ since they are formed by association of the polymer chains through, for example, hydrogen bonding, hydrophobic association or ion- mediated crosslinking. Intermolecular association of the polymer chains gives rise to the formation of junction zones and their lifetime will depend on the number of polymer segments that are involved. Certain helix forming bioploymers, for example, agarose, carrageenan, gellan gum and gelatin, form strong gels on cooling. These polymers adopt a disordered conformation at high temperatures but on cooling undergo a conformational change and stiff ordered helices are formed which self associate to form a gel. The process is thermally reversible and hence the gels melt on heating. The melting temperature is often higher than the gelation temperature since melting only occurs after disaggregation of the helices. In contrast, methylcellulose and hydroxypropylmethyl cellulose form thermoreversible gels on heating. It has been argued that gelation is a consequence of junction zone formation through hydrophobic bonding followed by phase separation. Globular proteins are able to form thermally irreversible gels on heating as a consequence of molecular unfolding. This process leads to the exposure of hydrophobic regions within their internal structure which then undergo intermolecular association giving rise to network formation. Other biopolymers, such as alginate and pectin form strong gels through cation mediated crosslinking. The cations, e.g. calcium ions, are able to bind specifically to the polymer chains and induce intermolecular crosslinking. The junction zones formed are strong and the gels tend to be thermally irreversible. 
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