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ABSTRACT

The production of extracellular polysaccharide by Methylomonas mucosa (NRRL B-5696) was investi-
gated. The microorganism uses methanol as the carbon source for their growth and produces exopoly-
saccharides. The productivity of exopolysaccharides was investigated under various culture modes :
batch, fed-batch and continuous culture. In flask culture the growth of cell mass and the production of
polysaccharide were inhibited at above 1% (v/v) methanol. At 1%(v/v) methanol maximum specific
growth rate was obtained. As C/N ratio (g methanol/g ammonium sulfate) increased, polysaccharide
production increased and cell mass decreased. Magnesium jon was also found to be essential for the poly-
saccharide production. In batch culture the production of polysaccharides was more affected by the spe-
cific growth rate than the cell concentration. In fed—batch culture the concentration of polysaccharide
was 4 times higher than that of batch culture, but the yield was lower. The productivity of fed-batch
with continuous feeding was higher than that of batch or fed-batch with intermittent feeding. This is due
1o no methanol limitation or inhibition that used to occurr in fed-batch culture with intermittent feeding.
In continuous culture pure oxygen was supplied to avoid the oxygen limitation. As the dilution rate in-

creased up to 0.21 h~?, the yield and productivity increased. The solution viscosity of the produced poly-

saccharide obtained from above increased exponentially with the concentration of polysaccharide.
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(NRRL B-5696) 4] NRRLel|4] Hopuke Ao|c}.
59 FA4E 918 1.5% agars} Eg% Al Ao
A el @ i Achelorstgon] nake 9js)
SAzst -4°C o] YEAl| nastel AMgstein).
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21] 7] pHE 7.00)9]c}.

Table 1. Media composition for culture of M. mu-

cosa.

Components Maintenance Inoculum Production
KHzPO, 375 25 2.5
NaHPO; * 12H,0 2.5 1.0 1.0
(NH)S0, 20 1.0 10
MgSO; * 7H:0 04 04 1.0
NaNOQO; 0.25 0.25 0.25
CaCl, 0.16 0.16 0.16
FeSO, * 7H:O 0.01 0.01 0.01
ZnSO, * TH,O 0.005 0.005 0.005
Methanol, %(v/v) 3 15 1

All the units are g/L.
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Fig. 2. Growth curve with various initial methanol

concentrations. (Methanol comcentration;

W:04%, +:1.0%, *:14%, [(1:20%, X :30%).
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Fig. 3. Growth curve with various initial C/N ra-
tios. (C/N ratio; [1:250,*:16.7, +:12.5, R
:100).
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Fig. 5. Growth curve with various initial MgSO; -
THO concentrations. (MgSO, - THO con-
centration; M:1.0g/¢, +:20g/¢, *30g/¢, O
:40g/0).
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Fig. 8. Profiles of cell growth (+), methanol (M)
and polysaccharide concentration (*) dur-
ing fed-batch culture with intermittent
feeding,
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Fig. 10. Results of continuous culture with vari-
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tivity, [J: product yield).
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Table 2. Yield and productivity of M. mucosa on
various culture modes.

Culture type  Yield' Productivity? Cell® Polyscaahride®

Bartch 0.29 0.11 1.8 23
Fed—batch
intermettent  0.10 0.03 40 5.2
continuous 0.13 0.14 43 8.4
Continuous 0.24 0.36 1.9 1.7

1. (g polysaccharide produced/g methanol consumed)
2. (g polysaccharide/L/h)
3. (g/L)
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