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Introduction

Understanding Kombucha fermentations: dynamic follow-up of a lab scale fermentation Biofilm Bacteria Yeasts

day biofilm sample:

Sample preparation for SEM: biofilm samples were treated with a cacodylate & 2.5% glutaraldehyde fixation solution then dehydrated using an ethanol bath before coating with a thin layer of metal.

Complex network between bacteria and yeast:

- 

yeast

•

  in clusters bacterial biofilm network surrounds yeasts biofilm densifies over time Biofilm potentially linked to their symbiotic relationship +2.5 log CFU/ml AAB counts +1 log CFU/ml yeast counts Population stable for LAB All 3 microbial groups well implanted in biofilm +2 log CFU/g in AAB counts AAB dominate in biofilms -biofilm formation at a rate of 0.34g/d for 7d then 0.15g/d up to 27d -rapid decrease in pH -rapid decrease in density ethanol production (<1%) -metabolite production Sample preparation: cells fixed with 1:1 PBS 1X:ice-cold ethanol 96% before hybridization with specific yeast and AAB/LAB FISH probes, in green and red, respectively, blue represents biofilm autofluorescence. Microbial species involved in Kombucha fermentations produce a specific metabolome over time • Clear symbiotic relationship between the different microbial groups exists • Acetic acid bacteria actively participate to biofilm formation which surrounds other bacteria yeast over time Volatile metabolites determined by GC-MS (headspace) Organic acids determined by QTOF LC-MS and enzymatic kits
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 1456 Figure 1: Different factors impacting Kombucha fermentation
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 8 Figure 8: Principal component analysis on volatile metabolites during the lab scale kombucha fermentation
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 3 Figure 3: Microbial counts in biofilm samples during fermentation
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 2 Figure 2: Microbial counts in tea samples during fermentation
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