In vitro and in vivo digestive tract effects of cereal hydrocolloids related to potential health benefits
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The major cell wall polysaccharides of cereal endosperms (beta glucan and arabinoxylan) can influence human digestive processes. In the small intestine, trapping of bile salt micelles leads to the potential for serum cholesterol reduction; restricted diffusion of enzymes can result in reduced rates of digestion of starch and protein; and increased viscosity may be related to satiety and passage rate effects. In the large intestine, microbial fermentation of polysaccharides is associated with increased regularity, beneficial changes in microbial ecology, and protection against both microbial pathogens and non-infectious disease. 
In vitro, the mechanistic basis for trapping of bile salt micelles and restricted diffusion of enzymes by each of beta glucan and arabinoxylan has been investigated using 13C NMR spectroscopy, time-resolved dialysis,  and Fluorescence Recovery After Photobleaching (FRAP) respectively. NMR results show that both polysaccharides interact at the molecular level with bile salt micelles, but in different ways. FRAP results highlight the importance of polysaccharide aggregation in determining the rate of diffusion of an enzyme-sized probe molecule, and demonstrate that there is no necessary relationship between bulk viscosity and molecular diffusion for these systems. 

In vivo, the potential health benefits of an arabinoxylan-enriched wheat fraction have been studied in a porcine model. Pigs were fed a highly-digestible Western-type diet for 4 weeks, with or without 10% arabinoxylan. Samples were taken from the small intestine, caecum and large intestine under anaesthetic for analysis of residual digesta. Promising effects on health biomarkers such as plasma triglyceride reduction, reduced protein digestion rate and stimulation of beneficial microflora were observed. The presence of arabinoxylan in feeds had a major effect on the rheology of digesta, but water content of digesta in the lower small intestine was unaltered. Greater structuring of digesta in the presence of arabinoxylan was linked with an increase in small intestinal passage rate, suggesting a possible generic mechanism for non-fermentation benefits of structuring hydrocolloids.
