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Oxidative fermentation with acetic acid bacteria

Acetic acid bacteria (AAB) are known to oxidize various compounds strongly such as
alcohols, sugars, and sugar alcohols and support important industries of oxidative
fermentation. AAB are characteristic in catalyzing incomplete substrate oxidation
accompanying accumulation of the corresponding oxidation products in huge amounts in
the growth medium. Most of the reactions are catalyzed by various kinds of
membrane-bound dehydrogenases localized on the outer surface of the cytoplasmic
membrane. From the nature of the coenzyme concerned, such the membrane-bound
enzymes are divided into quinoproteins and flavoproteins that have pyrroloquinoline
quinone (PQQ) and covalently bound flavin adenine dinucleotide (FAD), respectively.
Production of vinegar, gluconate, sorbose, dihydroxyacetone, and others by AAB is a
typical and the most classic example of microbial biotransformation. In addition to
alcoholic yeast and lactic acid bacteria, AAB have been familiar to our living since time
immemorial. Most of them are non-pathogenic and even edible microorganisms.

A higher interest to AAB can be exemplified with our traditional rice vinegar that is
indispensable to sushi preparation and used as important food preservatives, distinct
from dried foods or highly salted foods stuff. Direct drinking is also recommendable
from the viewpoint of health benefit. Any local cereals and over ripen fruits with a least
economic value, are acceptable resources for vinegar production. In addition to vinegar,
utilization of most agricultural wastes for the production of gluconate, sorbose, and
others by oxidative fermentation is acceptable without any technical problems.

Several oxidation products only available by AAB can be indicated as important
precursors for the syntheses of medicines such as vitamin C, Miglitol, and Tamiflu.
Various kinds of strong enzyme activity accommodated in the cytoplasmic membrane of
AAB can be available as sensitive biosensors monitoring sweetness of fruits in
horticulture, process control in alcohol factory, and monitoring blood glucose or neutral
fat in preventive medicine. AAB can be used as a potent biological qualifier for cereal
flour and soybean meals by eliminating or reducing off flavors caused by higher
aldehydes. Since aldehyde oxidation by AAB is strong and the related enzyme is highly
heat stable, off flavors in wheat dough, soybean meals and mayonnaise are readily
reduced, as has already been in practical food processing.

Koji molding technology

According to our traditional koji technology, fungal growth on rice grains, similar koji
preparations have been seen as wheat bran koji for esterase production and plant fiber
refining. A specified hydrolase formation and release of novel aglycons can be expected
by koji technology. (1) Koji molding on fish powder produces amine oxidase, by which a
freshness meter for fishery products has been in practical use to prevent people from
scombroid poisoning. (2) Koji molding on plant resources containing polyphenols leads
to tannase allowing polyphenol production. (3) Koji molding on coffee pulp forms
chlorogenic acid hydrolase and yields quinic acid and caffeic acid.
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