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Gut metabolome as influenced by fiber 
digestion–metabolomics in an in vivo and 
in vitro colon simulator derived feces
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Objective

To investigate the impact of polydextrose (PDX), an insolub-
le dietary fiber, in-vivo and in-vitro fecal metabolome using 
NMR-based metabolomics.

Study design

Results

Correlation between the fecal metabolites and the levels of 
Bifidobacterium (R2=0.66) and Bacteroides (R2=0.46) could 
be established in the in-vivo human intervention study. 

Figure 1. The regression coefficient plot to elucidate the relationship between 
NMR metabolite profile (placebo and PDX treated, n =24) and bacterial cell 
number (log10) in the human fecal extract..

Intriguingly, multilevel data analysis enabled us to identify the specific 
inter-individual variations and fiber-induced response in the in-vitro deri-
ved fecal metabolome. 

Metabolic effects of PDX were indicated by the presence of higher le-
vels of butyrate, acetate, propionate, succinate, n-acetyl compound 
and lower levels of amino acids, branched chain amino acid, and tri-
methylamine in the PDX-treated samples.

Increased saccharolytic activity and reduction of proteolytic activities 
in the colon may be associated with a potential health benefit of fiber 
consumption.

Figure 2. Principal Component Analysis from in-vitro derived feces. A) and C) Score plot of 
PDX treated vs control samples. B) and D) Loading profile of corresponding principal compo-
nent. 

Conclusions

A pronounced effect of PDX intake was seen on the NMR profiles of in-
vivo and in-vitro derived feces.

1HNMR based metabolomics and multivariate data analysis is an use-
ful approach to elucidate the metabolic impact of fiber consumption on 
the activity of gut microbiota.


