Prebiotic low–fat custards with short and long-chain inulin blends. Rheological and sensory properties.
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Abstract
The main objective of this work was to determine whether or not inulin blends and carrageenan addition to low-fat custard could emulate the rheology, consistency and creaminess of full-fat custard. The effect of addition of long-chain inulin (TEX) and short-chain inulin (CLR) combined in different proportions (25:75, 50:50, and 75:25) to low-fat custards elaborated either without or with lambda carrageenan (0.01%) was studied. Rheological measurements were carried out at 10 ±1ºC in a controlled stress rheometer (RheoStress 1, Karslruhe, Germany) using a parallel-plates sensor system (6 cm diameter and 1mm gap). Flow behaviour was measured by recording shear stress values when shearing the samples at linearly increasing shear rates from 1 to 200 s-1 through 60 s and down in reverse sequence for the same time. To quantify the time dependence of the flow, the thixotropic area was calculated. Flow properties were determined by fitting ascending he ascending flow curve to the Ostwald - de Waele model. Viscoelastic properties were measured using small amplitude oscillatory shear tests. Frequency sweeps were performed over the range f = 0.01-10 Hz and the values of the storage modulus (G’), the loss modulus (G’’), the loss tangent angle (tan ) as a function of frequency, were obtained. In order to compare the rheological properties of the different low-fat samples with those of the control full-fat sample, the variability in all rheological parameters was studied by a PCA. The effect of replacing fat with inulin and carrageenan on sensory characteristics was evaluated by comparing selected formulations of low-fat custard with the control full-fat sample using paired comparison tests. Results showed that the effect of the inulin blends on the rheological properties of low-fat custards depended on the presence of carrageenan. Slight variations were observed when inulin blends were added to custards without carrageenan whereas in samples with carrageenan, there was an important increase in thixotropy, consistency and elasticity. Addition of inulin blends to low-fat samples did not manage to fully emulate the rheological behaviour of full-fat custard. However, the low-fat sample with the inulin blend 50:50 TEX:CLR added was perceived to have the same creaminess and thickness as the full-fat sample. The use of this blend combined with carrageenan gave thicker, creamier custard, which was preferred over the full-fat custard.
