Effect of soluble fibre inclusion on starch hydrolysis and glucose mobility during simulated small intestinal digestion
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Type II diabetes (T2D) is a disease that afflicts millions of people annually. Subsequently, researchers are exploring potential dietary strategies that can be used to help improve the lifestyle of individuals diagnosed with T2D. Consumption of soluble fibre is one such strategy, which has been studied extensively for its ability to reduce postprandial glycemia, both in human and animal studies1, 2. The exact mechanism by which it is able to lower plasma glucose levels remains unclear; however, researchers speculate it is due to the increase in digesta viscosity that arises from the consumption of fibre-rich foods3. Recently, we have reported on the ability of different soluble fibres to retain solution viscosity after passing through a 2-stage in vitro digestion model4. The aim of the present study is to follow up on our earlier work and to analyse the rheological properties of guar gum-, xanthan gum-, soluble flaxseed gum-, and soy soluble polysaccharide (SSPS)-starch fortified solutions during 3-stage in vitro digestion (mimicking the salivary, gastric and small intestinal steps). Moreover, biomarkers of starch hydrolysis will be examined by looking at the effect(s) that fibre inclusion may have on reducing sugar concentrations inside the simulated digesta. Lastly, a dialysis system will be incorporated into the study to analyse for effects of fibre-induced viscosity on glucose diffusion.  
Rheological investigations revealed that all solutions exhibited viscoelastic behaviour. Shear-thinning behaviour was evident throughout all 3 stages of in vitro digestion, with the exception of SSPS and flax solutions, which showed Newtonian-like behaviour at the end of the simulated intestinal step (n value from the Power Law model was greater than 0.9). Analysis of the small intestinal digesta demonstrated an inverse relationship between the viscosity of the solution and the amount of reducing sugars released, where the most viscous formulation (xanthan gum) led to the greatest suppression of starch hydrolysis. This was also evident when measuring glucose diffusion, where the glucose concentrations in the dialysate were significantly lower for solutions containing a viscous polysaccharide. The findings of our current work suggest a multi-faceted effect of soluble fibres in retarding glucose levels, by affecting both the hydrolysis of starch (luminal digestion) as well as the diffusion of hydrolysis products. 
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