New parameters for the examination of the pectin gelation process.
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Pectins are important food ingredients with strong influence on structure and sensory properties of various food products. A detailed knowledge of the gel formation process is crucial for all pectin producing and applying companies. 
The complex pectin gelation process (the transition from liquid to solid) has been extensively studied1,2. Oscillation measurements have been widely used for the examination of the pectin structuring process and the gel point is often defined as cross-over of G´ and G´´. This method is, however, not always sufficient; for instance in case of pre-gelation often no clear gel point can be determined. The objective of this study is it, therefore, to investigate the structuring process of model pectin gels by using additional new gelling parameters. 

Gelling properties of pectins of varying botanical sources and molecular parameters from different manufacturers were investigated. The dynamic rheological parameters storage modulus G´ and loss modulus G´´ as well as tan  = G´´/G´ of pectin-sugar model systems were recorded by oscillation measurements during cooling (temperature sweep). The first derivation of the storage modulus (dG´/ dt), that is known from investigations of pectin gelling kinetics2, could be named also as structure formation velocity and allows the calculation of two new characteristic temperatures of the gelling process. The initial structuring temperature IST is the temperature at which the structure formation velocity was different from 0 for the first time. The critical structuring temperature CST is the extrapolated temperature for a first strong increase of the structure formation velocity. Moreover, from the gelation velocity curve often different structuring phases could be identified. Though all pectin gels were prepared at comparable conditions, the characteristic temperatures and phases differed strongly, depending on botanical source, manufacturing conditions, molecular parameters or gel preparation.
The newly defined parameters IST and CST do not always agree with the “classical” gel-point of the sol – gel transition in pectin-sugar gels. For HMP they are sometimes quite similar but for LMP they can differ considerably in dependence of the structuring mechanisms. Nevertheless, initial structuring temperature IST and critical structuring temperature CST have proved to be valuable complementary parameters and can help to understand the structuring processes and to optimize the production of pectins and pectin containing food products.
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