Storage stability of low fat starch-based dairy desserts with inulin: Viscoelasticity and particle size distribution
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Abstract
Inulin is a prebiotic oligosaccharide that is found in a variety of vegetables, cereals and fruits. Its structuring properties make it interesting as a low fat food product ingredient. Both nutritional and technological properties may vary depending on the average length of inulin chains. This study focused on the variation of viscoelasticity and particle size distribution during low temperature storage of low fat dairy desserts when adding inulin with different length chain. Samples with fixed amounts of starch (3.75%), sugar (6%) and skimmed milk (80%) were prepared varying inulin content (0 and 7.5% w/w) and the type of inulin: i) long chain, ii) short chain and  iii) the mixture of both inulins (1:1). Samples were stored at 5 ± 1 ºC and measurements were done after 24, 48, 72, 144 and 168 hours. Small amplitude oscillatory shear (SAOS) tests were performed in stress controlled rheometer (RS1®, Haake) to obtain mechanical spectra of samples and particle size distribution was measured using a Laser Diffraction Particle Size Analyzer (Mastersizer®, Malvern Instruments). Variation of viscoelastic properties during storage highly depended on the type of inulin. For samples containing long chain inulin, viscoelastic parameters showed important changes that indicated an increase in the structure strength during storage time. Nevertheless, no differences in the viscoelastic properties of short chain inulin samples were observed during storage. Regarding particle size distribution, samples without inulin and containing short chain inulin shown a mono-modal distribution (11.482 – 79.433 m), which remained constant over time. However, desserts containing long chain inulin showed a bimodal distribution, the same population mentioned above accompanied of a new small population, located at lower particle size (0.479 – 8.710 m), that increased during storage time. These results indicate that the changes in rheological properties of samples containing long chain inulin during storage can be due to the formation of inulin crystals.
