Rheological characterization of ready-to-serve products designed for patients with dysphagia 
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The most widely used alternative to deal with the swallowing difficulties of patients with dysphagia, is the modification of food viscosity. Thickening agents are generally used for this purpose. However, they may be susceptible to changes during handling or processing. The design of ready-for-consumption products could help to minimize the negative effects of consumer manipulation.

In this study, three different products have been designed based on the use of the following thickening agents: carboxymethyl cellulose, modified starch, and xanthan gum. These agents were dissolved in flavoured water and were thermally pasteurized. After the treatment, they were stored at refrigeration conditions and their flow properties related to swallowing, were evaluated over the time at 25°C (Shear thinning behaviour, thixotropy, viscoelasticity and cohesiveness)

Initially, the viscosity of the three products was matched with mildly-thick viscosity level, using the IDDSI flow test1. Although the starch-based product viscosity decreased over the storage period, all the products maintained the IDDSI viscosity level stablished at the beginning.

The study of rheological parameters related to swallowing, showed significant behavioural differences between the products, which reflects the different nature of the selected thickeners. For instance, cohesiveness value, that is related to the formation of a coherent bolus2, showed that xanthan gum and modified starch products were more cohesive than carboxymethyl cellulose product. 

Regarding the storage effect, rheological parameters that exhibited noticeable changes, were the elastic modulus of xanthan gum and modified starch products, that decreased along the storage time, and the viscosity value (shear rate at 1 s-1, 50 s-1 and 100 s-1) of the starch-based product which showed a decrease after two weeks of storage.

The knowledge of rheological properties of thickening agents that are related to safe swallowing, will allow an accurate design of dysphagia products.
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