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Characterization of Bactenal Cellulose Productlon by Gluconacetobacter sp. JH232. Yeonghee Ahn,
Jai-Hyo Park!, Sang-Hee Go’ and Hong-Ki Jun’. Department of Environmental Engineering, Dong-A
Umverszty Busan 604-714, Korea, ‘Microbiotech Co., Ltd., 1033 Samgok-ri Musan-eum Jinju city Gyeongnam
Korea, *Division of Biological Sciences, Pusan National University, Pusan 609-735, Korea - Previous study
(J. of Chem. Technol. Biotechnol. 2004, 79, 79-84) showed that bacterial cellulose (BC) produced by a bac-
terial strain JH232 has potential as a source for environmentally friendly ion exchange membranes.
In this study, strain JH232 was investigated for phylogenetic classified and characterized for BC
production. Comparative analysis of 165 tRNA gene revealed that the strain belongs to the genus
Gluconacetobacter. Maximum production of BC was observed when JH232 was cultured in CSL me-
dium (pH 5.5) at 30°C as determined by flask experiment. When batch and fed-batch cultures of JH232
were performed in the fermenter experiment to compare BC productivity of the strain, BC pro-

ductivity of fed-batch culture was 1.56 times higher than that of batch culture.
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Fig. 1. Cellulose production by Gluconacetobacter sp. JH232 in
BSH and CSL media. JH232 was grown in each me-
dium at 30°C for 7 days under the conditions indicated
in the Figure.
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Fig. 2. Effects of initial pH and growth temperature on cellu-
lose production by Gluconacetobacter sp. JH232. The
JH232 was grown at 30°C for 7 days with shaking
culture.
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Fig, 3. Time course of the cellulose production by Gluconacetobacter
sp. JH232 in the (A) static and (B) shaking cultures.
Symbols: ll, residual glucose; @, BC; 4, gluconic acid; &,
final pH.
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(C)
Fig.‘ 4. Different shape of BC pellets produced by Gluconacetobacter sp. JH232 under static culture (A) and shaking culture
(B) using. Erlenmeyer flask. BC shown at the picture (C) was produced while the strain was cultured in the jar

fermenter. The strain Was grownin CSL broth (pH 5.5) at 30°C for 7 days for the experiments. The BC pictures
" were taken after BC was transferred onto Petri dish for the presentation.

Table 1. Effects of volume, surface-area, and depth of me-
dium on cellulose production by Gluconacetobacter

sp. JH232.
Depth (cm) Cellulose (g/1) Final pH
40.7 2 2.50 432
Surface area* 80 14 319 448
(em’) 1093 1 587 458
188.6 0.6 3.60 5.04
30 | 25 0.74 434
Volume™ 60 35 1.53 4.30
(ml) 0 5.2 1.85 4.38
120 6.7 197 4.56

*Constant volume (100 ml) of medium was used for the
experiments.

**Constant surface-area (19.63 cm®) of medium was em-
ployed for the experiments.

Table 2. Kinetic parameters of cellulose production by Glucona-
cetobacter sp. JH232 in batch and fed- batch culture.

Batch culture Fed-batch culture*

Parameters
S=20g/l S=40g/l (S=20g/])
X (cell mass, g/l)  ND* 425 352
P (cellulose, g/l 2.30 3.00 4.69
Final pH ND 485 3.95

*Initial concentration of glucose was 20 g/1 for the fed-batch
culture and the same amount of glucose was additionally
provided on the second day of incubation. Culture con-
ditions: 30°C, initial pH 5.5, 500 rpm, 0.5 vvm, culture vol.
=21

SND, not determined.

Av) BC AAEE 469 g/1o]90m o= EQ%] glucose
£ 5§ 38 ujokolr e BCY %(3.0 g cellulose/1)
Bt} 1568 2 AR YRt
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