Kor. 1. Appl. Microbiol. Biotechnol.
Vol. 28, No. 3, 134-138 (2000)

Microbial Cellulose &M Ze| 22| 2 SH

Isolation and Identification of Cellulose-Producing Bacteria. Son, Hong-Joo*, O-Mi Lee, Yong-Gyun Kim, and
Sang-Joon Lee!. Department of Biotechnology, Miryang National University, Mirvang 627-702, Korea,
'Department of Microbiology, Pusan National University, Pusan 609-735, Korea — Extensive screening for cellu-
lose-producing bacteria was done using differential media. Fifty seven strains were isolated totally from the fruits
and the vinegar, respectively; the isolate A9 strain from apples was selecled and examined to determine its taxonormn-
ical characteristics. The bacterium was identified as the genus Acetobacter sp. based on morphological, cultural and
biochemical properties. A9 strain produced acetic acid from ethanol and decomposed acetic acid to CO, and H>0.
They produced dihydroxyacetone from glycerol but did not produce y-pyrone from glucose and fructose. When A9
strain was culfivated statically in Hestrin and Schramm liquid medium(HS medium). thick cellulose pellicle was
formed. Higher cellulose production was obtained in the shaken culture using HS medium at 100 rpm.
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Table 1. Morphological and cultural characteristics of the A9
strain

Characterislics A9 strain
Morphological characteristics
Gram slain negative
Cell shape short rod
Cell size{um) 03-04x0.7-0.8
Motility negative
Spore [ormation negative

Culrural charvacteristics
entue, eiveular

Colony shape convex to flat

Colony color palc white
Colony surface stmooth to rough
Colony opacity opaque
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Table 2. Comparison of characteristics of A9 strain with those
of Acetobacter and Glucenobacter

A% Aceto- Glucono-

Characteristic .
- SHCs strain  bacter”  hacter”

Overoxidation of ethanol + + -
Ketogenesis from glycerol + + +
Oxudation of acetate to COy and H,O + + -
Oxidation of lactate to CO; and H.O + -+ -
Cellulose formation -+ + -
H;S formation - - -
Brown pigmentation on GYC agar - s -
¥-Pyroue from 3% glucose - D D
Fig. 1. CaCO;-cthano] test for ethanol oxidation. ¥ -Pyrone from 5% fructose - N *
A, four day's incubation; B, eight day's incubation-nate irisation : Data taken from reference 1 and 11.
around colony. D: Dufferent reaction in different taxa(specics of a genus).
Table 3. Characteristics that differentiate several species of the genus Acefobacier and the AY strain
Characteristics Ay A A LA e A A. " A'. LA
sirain aceti digzotrophicus hansenii Nguefactens methanolicus”  pastewrianus  xylnum
Formation ol
Water-soluble brown B ) ) ) n ) ) )
pigments on GYC
v -Pyrone from glucose - - + - d - - -
v -pyrone from fructose - - + - + - - -
Ketogenesis from glycerol + + d - + weak - +
Growth on carbon source :
ethanol - + + - + weak d -
methanol - - - - - + - -
duleital - - - d - - - -
xylitol - - ND - - NI - ND
raffinose - - ND - - ND - ND
Acid from carbon somce :
fructose -+ - NI - - ND - ND
glucose -+ - ND + -+ ND + ND
inosito] - - ND - - ND - ND
manitol - - ND - - ND - ND
sorbitol - - ND - - ND - ND
N, fixation - - + - - - - -
Growth on 10% ethanol - - - - - - d -

*: Data from reference 1, 5, 10 and 11,
d - 16~84% strains positive.
ND - Not determined.



Table 4. Physiological and biochcemical characteristics of Aceto-
bacter xylinum and the A strain

Characteristics A stram Acerz‘o‘bacter
xvlinum

Gelatin liquefaction -

Calalase + +
Cytochrome oxidase - ND
Cradation/fermentation oxidation ND
Indole production - -
Arginine dihydrolase - -
Lysine decarboxylase - -
Omnithine decarboxylase - -
H:8 preduction - -
Urease production + -
Nitrate reduction - ND
Voges-Proskauer reaction - -
Melhyl red reaction - ND

Citrate utilization
ND : Not determined.

Fig. 2. Shape of the bacterial cellulose produced by Acefo-
bacter sp. A9 from (A) static cullure and (B) shaking culture.
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