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Black tea is one of the most consumed beverages and accounts for a significant part of 
polyphenol intake in the world population. Black tea polyphenols mainly (60-70%) exist as high-
molecular weight species such as theaflavins and thearubigins that are poorly absorbed in the 
upper digestive tract and predominantly persist to the colon. There they can undergo massive 
bioconversions by the resident colonic microbiota, but can in their turn also modulate gut 
microbial diversity. Both polyphenol bioconversion products as well as shifts in gut microbial 
diversity can impact on the human host. These strong and symbiotic interactions between the gut 
microbiome and the human host have led to the recognition of humans as superorganisms. Due 
to practical and ethical constraints one can mostly not get a direct experimental view on dietary 
induced events in the colon microbiota. Hence, besides performing controlled human 
intervention studies, we also made extensive use of validated vitro gut models. In order to study 
the complex interactions between dietary polyphenols and the human superorganism we 
developed and implemented a suite of measurement technologies and modelling tools. The in 
vitro impact of black tea polyphenols on the composition of the colonic microbiota can now well 
be assessed by microbiomics technologies. In order to capture the large chemical diversity of 
polyphenol bioconversions in the superorganism we implemented platforms for targeted and 
untargeted profiling and for de novo identification of hitherto unidentified metabolites. 
Nutrikinetic modeling of longitudinally acquired metabolic profiles has been proven critical for 
defining nutritional phenotypes related to gut microbial bioconversion capacity and establishing 
relations between gut microbial functionality and circulating metabolites. Bottom-up as well as 
top-down approaches now need to be pursued to link gut microbial diversity to functionality in 
nutritional phenotypes and ultimately to bioactivity of polyphenols. This will pave the way for 
personalization of nutrition based on gut microbial functionality of individuals or populations.  

 


