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Carbohydrates entering the complex microbial ecosystem resident in the human gut can be
fermented to different degrees by the bacterial species present. Whilst insoluble
carbohydrates may be fermented to a low degree, they may still be classed dietary fibres.
More extensively fermented carbohydrates frequently display a selectivity towards particular
microbial groups; if the end result of this process is an improvement in host health, then we
would consider those carbohydrates to be prebiotics.

It is a complex task to identify the structural basis of the fermentation selectivity underlying a
prebiotic effect. Individuals vary in terms of the diversity of their gut microbiome and in the
response of this microbiome to any given carbohydrate. The task is further complicated by the
use of varying microbiology techniques across studies.

Some generic understanding can be identified: It is clear that low molecular weight
carbohydrates of a wide range of structure are very readily metabolised by bifidobacteria and
are frequently seen to select for this genus in in vitro studies.. This selectivity is explained by
the widespread presence of exo-glycosidase and sugar transport system genes in
bifidobacterial genomes. Metabolism of higher molecular weight carbohydrates is dependant
of organisms possessing the relevant polysaccharide utilisation genes like the bacteroides,
rendering them highly adept at polysaccharide metabolism.

To understand the fate of any given carbohydrate in the gut microbiome, however, the
presence of cross-feeding networks must be taken into account. We know of some such cross
feeding networks likely to operate in the gut but there is much to learn.

ILSI Europe has commissioned an expert group to produce an authoritative view of the state
of the art in terms of our understanding of structure function relationships in fermented
carbohydrates. This presentation will highlight our current understanding of structure function
relationships and point to the gaps in knowledge and the questions that arise in this area.
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