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Worldwide, more than 5000 different fermented foods and 
beverages exist, which are part of daily life. Recent advances 
in high-throughput DNA sequencing have resulted in an 
evolution in culture-independent techniques, such as shotgun 
metagenomic sequencing, which allows the detection of the 
complete microbial diversity, including unculturable 
microorganisms. Doing so, several novel insights into the 
microbial diversity and functional potential of microorganisms 
in different (fermented) food ecosystems were obtained. 
 

First, large differences were encountered in the surface 
microbiota between different wild tropical fruits and flowers 
from Northern Argentina. The fruits’ surface microbiota was 
dominated by bacteria, and mainly composed of flower, fruit, 
and/or plant surface inhabitants. A considerable fraction of the 
metagenomic sequence reads remained unidentified, 
suggesting that intrinsic species are still to be sequenced or 
discovered. Second, wooden barrels used during lambic beer 
production were shown to act as an additional inoculation 
source of key microorganisms during fermentation and 
maturation, which contributes to the characteristic stable 
microbial ecosystem. The reconstruction of metagenome-
assembled genomes (MAGs) for Acetobacter lambici and 
Pediococcus damnosus revealed the mechanisms underlying 
their dominance. Third, three lambic-style acidic beer 
production processes carried out in Norway with addition of 
apples during wort cooling confirmed this additional inoculation 
source and showed that the apples’ surface microbiota was not 
involved in the fermentation processes. The four microbial 
phases typical for Belgian lambic beer production processes 
were encountered, although the acidification and maturation 
phases overlapped. Finally, traditional Korean rice vinegar 
production processes at two different producers were highly 
dependent on the use of nuruk, a producer-specific starter 
composed of molds, yeasts, and lactic acid bacteria, which was 
responsible for the simultaneous rice starch saccharification 
and alcoholic fermentation phase. The acetic acid fermentation 
phases were characterized by the presence of several (novel) 
Acetobacter species, while several MAGs were reconstructed. 
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