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Characteristics of acetic acid bacteria involved in the production of vinegar 
 

Kenji TAYAMA 
 

Summary 
Vinegar, considered to be the oldest fermented seasoning in human history, is indispensable 

not only in Japanese cuisine, but also in Western and Chinese cuisine.  The characteristic main 
component of vinegar is acetic acid, which is made from ethanol by fermentation.  Vinegar is 
produced by acetic acid bacteria that had the ability to oxidize ethanol using molecular oxygen 
and convert it to acetic acid.  Much of the research has been carried out in Japanese research 
institutes (universities and companies). Entering the 21st century, whole-genome analyses have 
been carried out on many acetic acid bacteria.  Acetic acid bacteria, which forms a pellicle on 
the surface of the mash and produce acetic acid, is identified as Acetobacter pasteurianus.  On 
the other hand, acetic acid bacteria used in the method of high-speed fermentation in submerged 
culture using a fermenter is identified as Komagataeibacter xylinus or K. europaeus.  Acetic 
acid makes the medium strongly acidic, which inhibits the growth of many bacteria.  In addition, 
undissociated acetic acid molecules can kill bacteria through lowering the intracellular pH and 
disrupting the cytoplasmic membrane.  Some special acetic acid bacteria capable of high-acidity 
fermentation used in the production of white vinegar require acetic acid to grow.  The acetic acid 
tolerance of acetic acid bacteria in 16% acetic acid is not simple, and there are many mechanisms. 
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