EFFECT OF GUMS IN MICROSTRUCTURE AND RHEOLOGICAL BEHAVIOUR OF THICKENED FOOD MATRICES
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Dysphagia is defined as the difficulty in swallowing. Treatment for dysphagia generally begins with a behavioural intervention: diet modification, where thickened foodstuffs are used to control the flow rates during oral manipulation and swallowing1. The objective of this work is to understand the effect of gums presence in the microstructure and rheological behaviour of thickened food matrices, such as water, apple juice, and tomato juice. Two commercial thickeners with different composition were used: Nutilis® (maltodextrin, modified corn starch, tara gum, xanthan gum and guar gum) and Resource® (modified corn starch). And two different consistencies –nectar and pudding– were studied.
There were higher differences among Nutilis® samples than Resource® samples in zero shear viscosity values and viscoelastic properties; these differences depended on the food matrix used. In general, for the nectar-like consistency, Nutilis® samples showed higher loss tangent values, which corresponded to less structured systems. These results can be related with the microscopic observations, where Nutilis® samples were characterised by the presence of gums interrupting the matrix formed by the swollen starch granules, mainly in thickened apple juice beverages. Resource® samples were observed as uniform dispersions of swollen starch granules, irrespectively of the food matrix employed. These samples were characterised as continuous and compact structures with lower loss tangent values, particularly at pudding-like consistency. In the thickened tomato beverage several structures from the tomato fruit, as fibrovascular tissue, were observed. Tomato juice gave place to more structured samples characterised by a denser matrix, regardless the concentration and type of thickener employed. Differences observed in the behaviour of the thickened beverages at rest disappeared at high shear rates (50 s-1), which correspond to swallowing2. 
In conclusion, the presence of gums in starch based thickeners influences the viscoelastic behaviour of the resulting beverages, providing less firm pastes. Microscopic images showed that this could be attributed to the disruption of the swollen starch granules distribution by the gums, especially at lower concentrations in water and apple juice. These differences decreased when increasing concentration. The concentration of thickeners needs to be adjusted depending on the matrix and on the real consistency of the beverages during swallowing.
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