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Abstract: Acetic acid bacteria are Gram-negative, obligate aerobic bacteria that have the ability to incom-
pletely oxidize alcohols or sugars to organic acids as end products. The taxonomy of acetic acid bacteria has
undergone many changes in the last 30 years. The early classification systems for these bacteria were based
on morphological and biochemical characteristics. Today, the acetic acid bacteria are classified as the con-
sensus result of a polyphasic analysis, combining phenotypic, chemotaxonomic and genotypic data. This
paper reviewed the polyphasic taxonomy of acetic acid bacteria, mainly introduced the current classification
of acetic acid bacteria, then discussed the application of phenotypic, chemotaxonomic and genotypic method

in the taxonomy of acetic acid bacteria.
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Table 1 Differential characteristics of the genera of the Acetobacteraceae

Genera
Characteristic 1 2 3 4 5 6 7 3 9 10
+ + 3 3 = + + fi= + /—
Production of acetic acid v(wio) v
- CO, HO _ + + + W w w - - W
Oxidation of Acetate to CO, and H,O
L €O H:0 - + + v(—/w) W W W w — =+
Oxidation of Lactacte to CO, and H,O
0,
0'354’ L 4 4 s s - 4 4 - + nd
Growth in the presence of 0.35% acetic acid
0,
1% K.NO3 B B _ " _ _ " nd _ nd
Growth in the presence of 1% KNO;
Production of keto-D-gluconic acid from D-glucose:
e . . . v = v - - - nd nd nd nd
2,5-diketo-D-gluconic acid
) i aci T v v - + + nd + + nd
5-keto-D-gluconic acid
. @ a L v v - + + nd 4 < nd
2-keto-D-gluconic acid
. + v A - A + + - w —
Production of hydoxyacetone from glycerol
( ) - v - + = = — = — F
Growth on methanol as carbon source
. . = v - S = + = = nd
Production of water soluble brown pigment (s)
D- . 7 v — v nd - — nd nd nd nd
Production of y-pyrones from D-glucose
D- . iy 4 — — nd  v(+/w) v nd nd nd nd
Production of y-pyrones from D-fructose
Acid production from:
L-
. - A v P P F F F F nd
L-arabinose
D-
. + - - v + v nd - w nd
D-arabinose
D-
ar v v arF ar ar v ar ar -
D-xylose
L- - - - - v = = = w nd
L-rhamnose
D-
+ v + + + + + + + w
D-glucose
D-
+ v 3 3 + + + + + nd
D-galactose
D-
4 v v + 4 4 4 4 4 nd
D-mannose
D-
+ = + - + = v v + nd
D-fructose
L- + - v nd + - nd - - nd
L-sorbose
. + - - v 4 + nd A + nd
Melibiose
1 - - - + v nd + + -
Sucrose
. - - - - - i nd - i nd
Raffinose
D-
. + - v - v - = + w =
D-mannitol
. i - - - v - + _ + -
D-sorbitol
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| g%
Genera
Characteristic 1 2 3 4 5 6 7 8 9 10
Dulcitol - : - - v - v - W -
+ = + + + + + - + /—
Glycerol v(w/-)
+ + + + - + + = + +
Ethanol
- - v - - - nd — nd nd
Production of cellulose
% D-
S D = v v + + - nd + + nd
Growth in the presence of 30% D-glucose
NOIill:nOt Non- Non- Non-  Non- Non- nd Non- Non- Non-
Motility (Mostly) motile  motile motile motile motile motile motile motile
Peri- Peri- Peri- Peri-
Flagellation Folla tric-hous tric-hous Holla tric-hous = tric-hous = = =

Q10 Q9 QI0 Q10 QI0 Q0 Q0 Q0 QI0 nd

Major ubiquinone
G+C (mol%)
G+C content (mol%)

: 1: Gluconobacter ; 2: Acetobacter ; 3: Gluconacetobacter ; 4: Acidomonas ; 5: Asaia ; 6: Kozakia ; 7: Swaminathania ;

54~64  52~64  56~67 62~63 59~61 56~57 57~60 52~53 63.1 59

8: Saccharibacter ; 9: Neoasaia ; 10: Granulibacter ; +: 5= LW DV ;nd:

Note: 1: Gluconobacter; 2: Acetobacter; 3: Gluconacetobacter; 4: Acidomonas; 5: Asaia; 6: Kozakia; 7: Swaminathania; 8: Saccharibacter;
9: Neoasaia; 10: Granulibacter; +: Positive; —: Negative; w: Weak positive; v: Variable; nd: Not determined.
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16S rRNA 23S rRNA , ITS Gluconacetobacter oboediens Gluconacetobacter
PCR-RFLP 16S rDNA PCR-RFLP intermedius DNA ,
, ( 63%  85%,
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