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and their Cultural Characteristics
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Abstract — A screening was performed to isolate exoploysaccharide-producing microorganisms,
which synthesized specific exopolysaccharide for the substitutive of commercial polysaccharides,
from natural sources. Soil bacterium, one of 378 mucoid isolates, was finally selected as potential
producer of polysaccharides which made the culture broth very viscous and thus examined in
detail for optimal medium composition. Isolated strain was identified as Xanthomonas sp. EPS-
1 from the results of morphological and biochemical characteristics. The composition of optimal
medium for exopolysaccharide production was as follows: 50 g sucrose, 1.5 g peptone, 2 g KH,PO,,
2 g MgS0,-7H.0, 3 g NaCl, 0.05 g CaCO, 0.07 g FeS0O,-7H,O and 0.05 g MnSO,-7H,0 in 1
liter of distilled water. From the experiments of temperature and pH dependence, the optimal
conditions for exopolysaccharide biosynthesis seemed to be 30T and 8.0, respectively. About 14.9
gram of maximum exopolysaccharide per liter was obtained at the initial pH 8.0, 30C and 250
rpm in a flask culture. The exopolysaccharide EPS-1 had such potential as an emulsifying agent
and a gelling agent in comparision with commercial exopolysaccharide.
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Fig. 1. Electron micrograph of the isolated strain, EPS-

1.
Bar represents 0.1 um.
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Table 1. General characteristics of the isolated strain
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Characteristics Results
Morphology Rod
Cell size 04X0.8~1.0 pum
Motility +

Gram staining —
Voges-Proskauer test -
Indole test —
Oxidase test +
Catalase test +
Growth anaerobically —
Yellow colonies on YDC agar +
Growth on MS agar —
Mucoid growth +
Growth at 37¢C +

40C —
Growth at 3% NaC(l t

4% NaCl -
Protein digestion —
Hydrolysis of starch +
Hydrolysis of casein —

YDC: Yeast extract-Dextrose-Calcium carbonate
MS: Miller-Schroth
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Table 2. Fermentation test of various carbohydrates by
the isolated strain

Acid

Fermentation .
production

Carbohydrates

Glucose
Sucrose
Mannose
(Galactose
Raffinose
Lactose
Maltose
Arahmose
Manntol
Dextrin
Soluble starch
Glyceroi
Sorbitol
Xylose

Casein

Acetic acid — —
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Table 3. Effect of C/N ratio on the exopolysaccharide
production by Xanthomonas sp. EPS-1

Peptone C/N EPS' DCW? Productivity® Final
conc. ratio  (g/ly  (g/l) pH
(/)

0.5 100 4.0 1.9 2.10 6.7
1.0 50 04 2.0 4.70 6.7
1.5 33 115 2.2 0.23 6.4
2.0 20 8.0 2.3 3.48 6.2
3.0 17 6.2 2.5 2.48 6.2
5.0 10 3.1 2.9 1.07 6.2
10.0 5 1.3 2.9 0.45 5.9
30.0 2 0 3.0 — 6.3

'Exopolysaccharide, *Dry cell weight, *Productivity=
EPS/DCW
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Table 4. Composition of optimal medium for the pro-
duction of exopolysaccharide by Xanthomonas sp. EPS-
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Table 5. Solubility of the exopolysaccharide EPS-1 in
various solvents

1

Component Concentration (g/{)
Sucrose 50.0
Peptone 15
KH,PO, 2.0
MgSO0;,-7H,0 2.0

NaCl 3.0

CaCOs 0.05
FeSO,-7H,G 0.07
MnSO,-7H,0O 0.05

Dry cell weight {g/l)

Exopolysaccharide (g/l), pH

W | -l A A I | i
10 20 30 40 50 60 70 80 90 100

Culture tmme (hrs)

Fig. 2. Growth curve and exopolysaccharide production
of Xanthomonas sp. EPS-1 cultured at 30°C for 100
hrs with the shaking.
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Solvents Properties

H,O + {(Strong pasty)
Formaldehyde +  (Strong pasty)
Benzene —

Acetone -

Chloroform -

Ethylether —

Ethanol —

.Methanol —

Formic acid + (Watery)

5 N-NaOH + (Slightly pasty)
5 N-HCI + (Shghtly pasty)

+: Soluble, —: Insoluble

Table 6. Effect of salts on gel formation of the exopol-
ysaccharide EPS-1 solution with added salts

Viscosity {cp)

Salts (0.02%)

(.73 1.83 3.67
Control 259 162 106
Na(l 333 163 105
Na,B;0: 249 151 100
KCl 263 160 104
MgCl, 362 183 113
MgSQ0, 420 240 150
CaCl, 392 187 114
BaCl, 414 237 146
FeSO, 491 243 160
CuSO, 386 220 143
ZnCL 244 125 82
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Table 7. Emulsion formation test of the exopolysaccharide EPS-1 and some other polysaccharide corn oil (olive

oil)
bol b - Emulsion stability (hrs}

OSACCHATIEES 1 12 9 120 144 168
EPS-1 ++{+ +) ++(++) + +{+) ++(—) +(—) +(—)
Xanthan ggm - t-+(+ +) + +{(+ +) + +(+) + +(—) +{(—) +(—)
Guar gum ++(++) —{(—) —{—) (=) — (=} —(—)
Sodium alginate — () —(—) —{(—) —(—) —(=) ={—)
Arabic gum —(—) () =(—) —(—) —{(—) —(—)
Locust bean gum —(—) —(—) —{(—) —(—) — () —(—)

+ +: Complete emulsion, +: Partially separated emulsion, —:
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