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Table 1. Effect of the sources and concentrations of nitrogen on
the production of EPS*

Nitrogen Conc EPS Cell dry wt Product
sources (%) (g/L) (/L) yield"
(NH,),S0, 0.04 1.3 0.03
NaNO; 0.06 2.7 0.02
NH.H,PO, 0.212 0.05 33 0.02
NH,CI 0.05 1.8 0.03
Urea 0.04 2.5 0.02
(NH,),S0, 0.4 0.1 4.0
NaNO; 0.5 0.7 0.7
NH.H.PO, 0.064 0.4 1.1 0.4
NH.CI 0.4 0.6 0.7
Urea 0.3 0.5 0.6

“The medium contained 0.5% (w/v) methanol. Data are the mean
values of three experiments.
"EPS produced per cell dry weight.
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Table 2. Effect of C/N molar ratios on the production of EPS
under the constant ammonium sulfate and methanol concentra-
tions"

Growth C/N molar  EPS Cell dry wt  Product
condition ratio (g/L) (gL) yield"
Constant 1.0 0.01 0.14 0.07
(NH,).SO, 1.3 0.01 0.20 0.05
conen 2.1 0.02 0.30 0.07
(15 mM) 2.6 0.03 0.30 0.10
34 0.10 0.38 0.26
5.2 0.18 0.35 0.51
10.4 0.20 0.46 0.43
31.2 0.18 0.44 0.41
Constant 1.0 0.31 1.20 0.26
methanol 1.3 0.33 1.18 0.28
concn 2.1 0.31 1.11 0.28
(156 mM) 2.6 0.31 1.05 0.30
34 0.32 0.89 0.36
5.2 0.39 0.10 3.90
10.4 0.21 0.09 233
312 0.17 0.08 2.13

‘Cells were cultivated under the constant concentration of ni-
trogen or carbon. Data are the mean values of three tests.
"EPS produced per cell dry weight.
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Fig. 1. Liquid chromatogram of acid-hydrolyzed EPS. Liquid
chromatography of the acid-hydrolyzed EPSae was performed us-
ing Bondapak-amine column (3.9 cm, i.d. X 30 cm) under the con-
ditions described in Methods. Symbols: Solvent front (a), man-
nose (b), and glucose (c).
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Fig. 2. IR spectrum of EPS. The spectrum was obtained using a
pellet of EPSae and an IR spectrophotometer.

EPSQ| IR AHEZ

AAE EPSac 3,400 cm ' H-FellA] thbEe] 2axql
O-H stretching = peak S el ol z, 2,800-2,900 cm ™ 'ol]
4] C-H stretching §4+ peakZ Jeh2l2m, 1,600 cm !
|4 C=07] E52 &5 peakd “eh&= g1, 1,000-
1,100 cm 'olA C-07] 582 &4 peak® et} (Fig.
2). 3} o] EPSE RE olA] My o2 el 1,000
em "9} 1,200 cm ™! BZol A e] F4 peake} amino group?]
ZAE el e 1,610-1,650 cm el 419 peak e 3 Aisbedc).

EPSQ| £X|2¢

EFEResEE ALEE ohoFdt =719 dextran(10,000,
70,000, 500,000, 2,000,000)Sigma Chemical Co.)3} Sepharose
6B column(1.6X 124 cm)& Al-4-3}o] Andrews(1)2] Hb o
% EPSac®] Fxl#k& £A3 Azt oF 25x10°-3.5x10°2
294

EPSS| HAM

Methylovorus' sp. SS19] M| 2.9] t}}F 145

Fig. 4. Scanning clectron micrographs of EPS. The lyophilized
EPSbe (A) and EPSae (B) were coated with gold in ion coater
and subjected to scanning electron microscopy. The bar represents
50 um.
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Fig. 3. Effect of various factors on the viscosity of EPS. The viscosities of EPSbe (~ O -) and EPSae (— ® —) were determined under
various conditions as described below. (A) Effect of EPS concentration. The viscosities of different concentrations of EPSbe, EPSae and
xantham gum (- A - ) were determined at 25°C and pH 7.0. (B) Effect of NaCl concentration. The viscosities of 0.25% EPSbe and 0.5%
EPSae were determined under various concentrations of NaCl at 25°C and pH 7.0. (C) Effect of pH. The viscosities of 0.25% EPSbe and
0.5% EPSae were determined at 25°C. (D) Effect of temperature. The viscosities of 0.5% EPSbe and 0.5% EPSae were measured at pH 7.0.
(E) Effect of shear rate. The viscosities of 0.5% EPSbe and 0.5% EPSae under different shear rates were determined at 25°C and pH 7.0.
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ABSTRACT : An Extracellular Polysaccharide Produced by Methylovorus sp. Strain SS1 Growing on

Methanol

Won H. Choo, Taeksun Song, and Young M. Kim* (Molecular Microbiology Laboratory, De-
partment of Biology, and Bioproducts Research Center, Yonsei University, Seoul 120-749, Korea)

Methylovorus sp. starin SS1, a restricted facultative methylotrophic bacterium, growing on methanol was found
to produce small amount of extracellular polysaccharide (EPS) under the optimal growth conditions, while it pro-
duced large amount of the polysaccharide under nitrogen limitation. The optimal ratio of carbon to nitrogen for
EPS production were found to be 5.2. The optimal temperature and pH for EPS production were 30°C and 6.5,
respectively. The EPS consisted of carbohydrate, protein and small amount pyruvic acid. The reducing sugars in
the EPS consisted mainly of glucose and a small amount of mannose. The EPS treated with ethanol (EPSae) was
found to have several properties different from those of the EPS which was not treated with ethanol (EPSbe); the
EPSae contained no pyruvic acid. It also contained less protein and showed much lower viscosity than the
EPSbe. The viscosity of EPSbe was very sensitive to NaCl and decreased sharply upon exposure of the po-
lysaccharide to even 0.5% (w/v) NaCl solution. The viscosity, however, was increased irreversibly upon exposure
of the saccharide to high temperature. The molecular weight of EPS was estimated to be 2.5X10° to 3.5X10° us-
ing Sepharose 6B column chromatography. Scanning clectron microscopy revealed that the lyophilized EPSbe
and EPSae have a structure of thread-like fibers and a mesh-like structure resembling bee-hive, respectively.





