Comparison of molecular parameters, material properties and gelling behaviour of commercial citrus pectins. 
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The industrial production of pectins for application as gelling and thickening agents in the food industry has a long tradition and the main processing steps (extraction, precipitation and possibly modification, drying) are well-known. Nevertheless, there can be variations between pectins from diverse companies because of specific processing parameters. Therefore, citrus pectins from three pectin companies were compared with respect to their molecular and material properties and their gelling behaviour which relevant for practical applications. 
In a first step, a general screening was made by thermal analysis. It is known from previous experiments with model pectins, prepared in laboratory scale, that molecular parameters as well as preparation conditions can considerably influence their thermal degradation1,2 . It was found that similar pectins from various companies behaved differently, probably because of variations in the processing parameters. Pectins from one company with slightly varying molecular parameters, however, showed rather similar degradation profiles. Thermal analysis could be used as a kind of “fingerprint” for identification of the pectins´ origin. 

The second step were more detailed comparisons of (I) three high-methoxylated (HMP) and (II) two low-methoxylated pectins (LMP) with similar DM but from different companies. In both groups were found considerable variations of intrinsic viscosity (molecular weight), colour, characteristic thermal degradation temperatures and degradation time (homogeneity). Gelling properties such as gel point and end level of storage modulus G´ differed strongly, too. 
The third step was a statistical analysis of the properties of all tested pectins for significant interdependencies of molecular parameters, material properties and gelling behaviour. The tests were made for all pectins together as well as separately for the groups of high-methoxylated (HMP) and low-methoxylated (LMP) pectins, respectively. Moreover, the properties of eight pectins of varying DM from one company were related. The tests considering all pectins showed a highly significant decrease in intrinsic viscosity (molecular weight) with decreasing DM. This can be seen as an indicator of pectin depolymerisation during demethoxylation, independent on the producer. Moreover, the gel point depended on DM, intrinsic viscosity and galacturonan content. Separate tests of HMP and LMP revealed that the DM had a highly significant influence on the gelation properties. Relating only pectins from one company, a highly significant correlation of thermal degradation properties with DM was found, as reported before for model pectins1. Moreover, there was found a highly significant interrelation between thermal analysis parameters and gelling properties of these pectins. 
It can be concluded that, though the DM was the key parameter for any other tested pectin property, the processing parameters in the pectin companies have a considerable influence on the single pectin properties as well as on their correlations.
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