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            Abstract
Knowledge of the effect of foods on gut microbiota composition and functionality is expanding. To isolate the effect of single foods and/or single nutrients (i.e., fiber, polyphenols), this protocol describes an in vitro batch fermentation procedure to be carried out after an in vitro gastrointestinal digestion. Therefore, this is an extension of the previous protocol described by Brodkorb et al. (2019) for studying in vitro digestion. The current protocol uses an oligotrophic fermentation medium with peptone and a high concentration of fecal inoculum from human fecal samples both to provide the microbiota and as the main source of nutrients for the bacteria. This protocol is recommended for screening work to be performed when many food samples are to be studied. It has been used successfully to study gut microbiota fermentation of different foodstuffs, giving insights into their functionality, community structure or ability to degrade particular substances, which can contribute to the development of personalized nutrition strategies. The procedure does not require a specific level of expertise. The protocol takes 4–6 h for preparation of fermentation tubes and 20 h for incubation.
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                    Fig. 1: In vitro fermentation process.[image: ]


Fig. 2: Reproducibility assessment.[image: ]


Fig. 3: Microbial functionality affected by specific health conditions.[image: ]


Fig. 4: Differences in gut microbial community structure after fermenting different foods.[image: ]
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              The data shown in Fig. 4 are available from the supporting primary research paper previously published by Pérez-Burillo et al.17. The data presented in Figs. 2 and 3 were generated for this protocol. Source data are provided with this paper.
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