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An experiment was performed to compare the influence of indigestible carbohydrate (CHO) fermentation on intestinal microbiota composition in vivo and using an in vitro model of the pig gastro-intestinal tract.  Three inulin and cellulose based semi purified-diets (5 % of inulin, 5 % of cellulose and 2.5 % of inuline + 2.5 % of cellulose) were fed to 3 groups of 4 piglets (about 25 kg).  TiO2 (0.5 %) was added as indigestible marker. After 3 weeks of adaptation to the diets, the pigs were slaughtered and digesta was sampled from the jejunum, ileum, caecum and 3 parts of the colon to measure pH and further bacterial DNA extraction. One week before slaughter, an in vitro gas fermentation test was performed in duplicate runs on inulin, cellulose and the mixture of inulin and cellulose using fresh faeces of the experimental pigs as bacterial inoculum.  The gas production kinetics were measured until 72 h and modelled and fermentation broth samples were taken after 5, 8, 12, 24 and 72 h of fermentation for further microbiota characterisation. Total bacterial DNA was extracted from the in vivo and in vitro samples and q-PCR was performed to quantify total bacteria and genus used to measure the prebiotic index of CHO: Lactobacilli, Bifidobacteria, Bacteroides, Clostridium Cluster I and Bacteroides.  DNA quantification in the extracts showed that the evolution was similar in both systems. In vivo, DNA concentration  increased along the digestive tract until the second part of the colon and then decreased, while in the in vitro system, DNA increased until 12 to 24h of fermentation and then decreased (P<0.05) This evolution was correlated to the fermentation kinetic of each CHO. In both models, inulin increased Bifidobacteria population. This increase was mainly located in the ileum in the digestive tract while in vitro, it was observed over all the duration of the fermentation. Clostridium cluster I populations increased in vitro and in vivo but the diet didn’t influence this increase (P > 0.05).  The diet did not influence the Bacteroides population (P>0.05), except at the end of the colon where a higher level of Bacteroides was observed in the inulin diet. Consistently with in vivo results, inulin increased the Bacteroides population during the 72 h fermentation as compared to cellulose. Finally, the influence of the diets on Lactobacilli populations in both systems were not consistent.  This can be ascribed to differences in pH between both systems.  In vivo, pH varied between 6.81 and 5.75 depending on the diet and the portion of the GIT, while in vitro, the carbonate buffer doesn’t allow the pH to drop below 6.7, reducing the competitive advantage of fast lactate production by Lactobacilli during the first hours of fermentation.  Further developments of the in vitro method will need to tackle this buffering issue to allow proper highlight of prebiotic function of indigestible CHO.
