Temperature influences on network formation of low DE maltodextrin gels
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A novel combination of DSC, NMR, and fracture mechanics were used to study the temperature dependant aggregation structures of maltodextrin. To explain differences in bulk material properties formed at different temperatures, the microstructure was examined with proton NMR to probe the water distribution of the network and DSC to compare enthalpy and entropy of aggregation. Molecular ordering was shown to be temperature dependent by a shifting in spontaneity of aggregation through entropic and enthalpic contributions.
Maltodextrin has been widely studied in mixed hydrocolloid gels for texture control and novel fat-like properties1. Most frequently it has been used with gelatin for application in reduced fat and fat-free food products such as margarine spreads. Previous experiments have focused on gelation kinetics and not examined the resulting network of maltodextrin, although network development of maltodextrins have been shown to develop up to twelve days2. In this study, gelation of a potato maltodextrin (DE 2) was examined over a range of temperatures to understand the behaviour within mixed-gel systems. Maltodextrin was dispersed at 95° C and held at temperatures between 5 °C and 60 °C for 4 days. Bulk properties and the underlying microstructure were analysed using fracture strength, proton relaxation rates (NMR), and DSC. Importantly, all analysis was completed at identical temperatures, so results are a true reflection of the underlying structure differences formed at the gelling temperatures. Holding at lower temperatures led to a greater gel strength with a brittle and crumbly texture. Analysis of the microstructure showed that gelation at 10 °C versus 60° C produced a greater number of aggregates (enthalpy 15 J/g to 3.4 J/g) and structuring of a higher entropy (45 mJ/g·K to 10 mJ/g·K). Hence, temperature was suggested to impact both the amount of aggregates and the mechanism of ordering. A thermal hysteresis with signs of structure corresponding to both holding temperatures was also measured. Elevated temperature are hypothesized to decrease the amount of smaller molecular weight chains participating in aggregating by shifting from the helix to coil form. 
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