 In vitro digestive tract effects on viscosity of soluble fibres and their ability to modulate glucose diffusion
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Consumption of dietary fibre is associated with a wide range of health benefits. Many of these, such as attenuation in postprandial blood glucose levels, arise due to the viscosity that soluble fibres provide in the upper gastrointestinal tract1. Nevertheless, digestive processes (e.g., secretions of fluids, enzymes, pH changes, salts), have an immense affect on their overall ability to retain viscosity2. In our previous studies, we have shown that after exposing six different fibres to in vitro digestion, the capacity by which they promote and retain viscosity varies. Fibre solutions were prepared at varying concentrations, with and without starch and protein. Initially, they were exposed to a 1 h simulated gastric digestion, with added pepsin. The digesta was then transferred to dialysis tubes where the addition of pancreatin (which included pancreatic α-amylase), simulated bile fluid, and amyloglucosidase allowed for simulated small intestinal digestion to proceed for 3 h. Subsequently, it was shown that xanthan gum was most resistant to the digestive processes that occurred during in vitro digestion.
The aim of this work was to follow up on our earlier studies and to help elucidate the effect(s) digesta viscosity has on glucose release from starch in an in vitro small intestinal simulation. Locust bean gum, guar gum, fenugreek gum, xanthan gum, flaxseed gum, and soy soluble polysaccharide (SSPS) were formulated with sodium caseinate. In the first trial all fibre solutions were prepared with the addition of starch, to allow for the analysis of the effects of viscosity on starch hydrolysis. The second trial was prepared with the addition of glucose, to observe the effects of viscosity on glucose mobility. Rheological investigations showed that the order of increasing viscosity loss during in vitro digestion was xanthan gum (highest viscosity retention), guar gum, flaxseed gum, fenugreek gum, locust bean gum, and SSPS (lowest viscosity retention). Furthermore, a correlation between digesta viscosity and glucose mobility was shown, whereby the most viscous fibres such as xanthan gum, yielded significantly lower glucose concentrations in the dialysate, for solutions prepared with both starch and glucose. Moreover, the rate of diffusion and final concentration of glucose was much higher for the fibre solutions prepared with glucose rather than starch. The results of this study suggest that soluble fibres capable of withstanding reductions in viscosity may be more effective in mediating a postprandial glycaemic response. Furthermore, the viscous effects that these soluble fibres contribute in the upper gastrointestinal tract seem to be related to their ability to lower the efficacy of starch-hydrolyzing enzymes, in addition to reducing glucose diffusion.
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