Investigation of pectin-water interactions – A practical approach.
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Pectin-water interactions are crucial for pectin production, transport, storage and application. Pectin is hygroscopic and water can be sorbed to the powder from the environment by gas diffusion during transport and storage. With respect to its use in food production, pectin is well soluble but during dissolution often forms lumps with a powder core and a gel-like surface (“fish-eyes”) which are hardly to dissolve afterwards. Depending on the water content, pectin-water interaction can be seen as a more-step process: (I) adsorption of a water monolayer on the surface, (II) surface swelling and softening of powder particles and partial surface dissolution and (III) complete dissolution in high water surplus. Every step should be examined by a well-fitting method. 
For the characterisation of pectin-water interactions three complementary methods have been used. A simplified short-time sorption method1 at aw around 1 was applied for the first step (typical for water sorption from the air) instead of the time-consuming sorption isotherms. Temperature, sample mass : surface ratio and sample pre-treatment are crucial for this method and have to be exactly standardised. The second and the third step (comparable to fluidization and dissolution) were examined by the capillary sucking method. It allows the prediction of water uptake velocity and dissolution time, gives mainly information about the behaviour of single pectin particles and requires an exact and even sample distribution on the filter plate. Stirring tests, simulating pectin bulk dissolution, have to be performed using defined stirring velocity and device and sample application in order to avoid  extensive “fish-eye” formation. The results of the tested methods are of general importance not only for pectins and their application but also for other comparable food hydrocolloids. 

The modified sorption and the capillary sucking method have been applied for testing the water uptake of different types of demethoxylated pectins. A significant influence of the modification parameters on pectin-water interactions was found. Acid treated pectins showed lower water sorption by gas diffusion but higher water uptake and later dissolution by capillary sucking compared to enzyme demethoxylated pectins. The differences can be explained by the influence of demethoxylation conditions pH and enzyme type on pectin intermolecular interactions. The pH determined the degree of carboxyl group dissociation; undissociated groups formed hydrogen bonds and dissociated groups caused molecule repulsion or bound sodium ions from the pH-stat method. The enzyme type (plant or microbial origin) determined the degree of blockiness which additionally influenced the intermolecular interactions. The resulting conditions were trapped during drying, determined the pectin molecular parameters and powder particle morphology and, thus, pectin-water interactions.
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