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Abstract

Effect of carbon sources including agro-industrial byproduct on cell growth and
production of curdlan by Agrobacterium sp. ATCC 31749 was investigated. Maximal
production of curdlan was obtained when the carbon source was sucrose. The
conversion rate of curdlan from 2% (w/v) sucrose was 59%. Glucose, mannose and
maltose were also found to be good carbon sources for production of curdlan. Production
of curdlan increased up to 3% (w/v) glucose as the carbon source and then decrease as
the concentration of glucose increased. The major components of agro-industrial
byproduct (AIB) were glucose, maltose, and maltose, and maltotriose. Agrobacterium sp.
ATCC 31749 utilized up to 25% (v/v) AIB and produced curdlan with 29.8g/1.

Introduction

Agrobacterium sp. ATCC 31749 produced three different types of exopolymers. Major
product is curdlan, which is extracellular, unbranched homo- A2 -(1-3)-glucan, and minor
ones are the water-soluble non curdlan type exopolymer-A and B (WSNCE-A and
B)*", Curdlan is a water-insoluble polysaccharide and can be used in food such as
jelly-like foods, dietary fibers and films”. Curdlan production is associated with the
poststationary phase of a nitrogen depleted aerobic batch culture'”. Curdlan yield from
glucose is usually 50% if the cultivation pH is maintained at 6", The purpose of this
study was to study on production of curdlan by Agrobacterium sp. with agro-industrial

byproduct.

Materials and methods

Microorganism and medium Agrobacterium sp. ATCC 31749 was grown and
maintained on plates containing 2% glucose, 0.5% yeast extract, 1.0% calcium carbonate,
and 1.5% agar:”.

Growth medium The mineral salt medium (MSM) was used for the production of
exopolymers. The MSM contained the following components (g/1): KH.PO, 1.74;
KoHPO4, 0.49; Na:SOs10H20, 3.7: MgCl6H:0, 0.25; FeCls6H:0, 0.024; CaCly2H-0, 0.015;

MnCls4H:0, 0.01; citrate, 0.21; NHCl, 2.1; and 2% (w/v) carbon source’. Carbon source
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autoclaved separately for 20 min at 120°C and added to media under aseptic conditions.
Production of exopolymers Main cultures were incubated for 5 days with inoculation
of high density cell and nitrogen limitation” The culture after 5 days was centrifuged at
12,000 x g for 30 min. The pellet was added to an equivalent volume of 0.5 N sodium
hydroxide at 3°C, the mixture was stirred for 10 min, and then left to stand for 3 hr at
the same temperature. The resulting viscous solution was centrifuged at 12,000 x g for
40 min, and the supernatant was neutralized with 10% acetic acid, repeatedly washed
with water, acetone, and ether.

Analytical methods Dry cells weight (DCW) was determined by direct weighting of
the cell fraction after drying to constant weight at 100 - 105°C. The yield of the curdlan
was determined by the same procedure. Gas chromatographic analysis after methanolysis
of the polysaccharides and subsequent trimethylsilylation was used to determine the
composition of carbohydrates in the exopolymers'. Preparation of samples for GC

g 3 3 9)
analyses was carried out as was described prevxously.’

Results and discussions

Effect of carbon source To establish the optimal carbon source for the production of
curdlan, Agrobacterium sp. ATCC 31749 was cultivated in a medium containing various
carbon sources. Maximal production of curdlan was obtained when carbon source is 2%
(w/v) glucose. The conversion rate of curdlan from 2% sucrose was 59%. Glucose,
maltose, and mannose were also found to be good carbon sources for production of
curdlan (Table 1).

(Table 1) Effect of carbon sources on production of curdlan by Agrobacterium sp.

Carbon Final status

source pH 0D DCWI(g/l) Curdlan(g/l) Yield(Yp/s)
Glucose | 636 188 1.98 10.9 055
Mannose 6.38 162 1.75 94 0.47
Sucrose 6.30 24.1 1.98 118 059
Maltose 6.26 151 2.23 10.0 050
Dextrin 6.56 6.0 1.73 1.4 0.07

1) The concentration of the carbon source was 2% (w/v).

Effect of glucose concentration The effect of glucose on cell growth and production
of curdlan was investigated (Table 2). The production of curdlan increased up tp a
glucose concentration of 3%, and then decreased as the concentration of glucose
increased. It seems that production of curdlan by Agrobacterium sp. ATCC 31749 si

affected by the catabolite repression.
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(Table 2) Effect of glucose on production of curdlan by Agrobacterium sp.

Glucose Final status

(%;w/v) pH OD DCW(g/l) Curdlan(g/l) Yield(Yp/s)
0.5 6.63 10.7 152 27 0.55
1.0 6.58 116 1.62 4.3 0.43
15 6.54 13.2 151 6.9 0.46
2.0 6.45 169 1.63 10.5 0.52
3.0 6.33 154 213 152 0.51
4.0 6.22 13.9 2.84 145 0.36
5.0 6.11 14.0 2.26 134 0.27
T 5.89 13.8 2.25 142 0.19
10.0 9,79 8.4 193 14.4 0.14

The composition of agro-industrial byproduct (AIB). The composition of AIB was
determined by HPLC. The AIB contained the following components (%): glucose, 6;
maltose, 25; maltotriose, 25; maltotetraose, 9; maltopentaose, 12; dextrin, 24; and else 0.6.
AIB was used for the carbon source for the production of curdlan because it has a
relatively high amount of glucose and maltose which was found to be a good carbon
source.

The effect of agro-industrial byproduct (AIB) concentration. The effect of AIB on
production of curdlan was investigated (Table 3). Maximal production of curdlan was
obtained when carbon source is 5% AIB. The conversion rate of curdlan from 2% AIB
was 22%. As AIB concentration increased to 25%(w/v), production of curdlan was
increased to 29.8g/l.

(Table 3) The effect of AIB concentration on curdlan production by Agrobacterium sp.

AIB Final status
(%;w/v) pH OD DCW(g/l) Curdlan(g/l) Yield(Yp/s)

2 6.58 133 223 45 0.22

5 6.51 176 2.83 10.9 0.22

10 6.39 20.7 2.78 19.1 0.19

15 6.32 26.2 293 22.8 0.15

20 6.28 24.7 3.08 24.0 0.12

25 6.28 314 3.48 29.8 0.12

30 6.23 34.6 3.50 26.9 0.09

GC analysis A gas chromatogram of curdlan purified from culture grown in MSM with
AIB showed that the major components were glucose identified by the peak retention
times and the relative peak area for the corresponding @ and £ anomers. It showed
exopolymer produced by Agrobacterium sp. ATCC 31749 with AIB consisted of glucose
such as curdlan (Figure 1).

(Figure 1) Gas chromatogram of trimethylated (TMS) sugar components of curdlan

purified from cultures grown in MSM with AIB as carbon source.
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2) Gas chromatogram of trimethylated (TMS) glucose. Glucose is Glu.

2) <—, Gle-TMS
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