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ABSTRACT

The environmental and physiological factors affecting the production of exopolysaccharide
(Methylan) and poly-#-hydroxybutyrate(PHB) by Methylobacterium organophilum were investigated.
The maximum PHB content was obtained at 38°C whereas maximum polysaccharide concentration was
3.54g/¢ at 30°C. Optimum pH was pH 7-8 for PHB production and pH 6-7 for polysaccharide produc-
tion, respectively. Under the condition of Mo**, Mg’* or Mn?* limitation with nitrogenlimitation, the
PHB accumulation was increased, whereas the polysaccharide production was decreased as compared
with that of solenitrogenlimitation. Under the condition of sole K* limitation, cell growth was signifi-
cantly inhibited and no polysaccharide was produced. However, the PHB content was as high as 60%
of dry cell weight. Effect of C/N ratios (methanol/ammonium) in the feeding solution was examined
for the simultaneous production of polysaccharide and PHB. The higher ratio of C/N showed the lower
cell growth, higher content of PHB in cells, and higher yield of polysaccharide.
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Table 1. Effect of cultivation temperature on fermentation parameters under nitrogenlimitation.

Parameter X PHB PS PHB/X PS/X I Yys Yornd Yigs
Temp(C) g/0) /) &/t) % (%) (hr) (&/s) (&/e) (&/g)
26 3112 0983 2978 31 9% 0.171 0.134 0057 0.119

30 3450 0879 3535 26 102 0.263 0.159 0054 0.163

34 3441 1253 3,460 36 100 0275 0.141 0.068 0.131

38 3,560 1343 0600 37 17 0.273 0.162 0082 0.027

pH was controlled at 7.0
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Fig. 1. Effect of cultivation temperature on cell
growth (DCW), polysaccharide(PS) and
PHB production. 26°C(L]), 30C(@), 34C
(W) and 38°C(O) at pH 70.
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Table 2. Effect of cultivation pH on fermentation parameters under nitrogen limitation.

Parameter X PHB PS PHB/X PS/X H Yxs YouS Yiss
pH @/l) &) g/0) % (%) () (8/s) (&/) (&/s)
5 0076 0.004 0.000 6 0.000 0014
6 3160 0975 3.150 31 100 0.242 0.141 0.044 0.141
7 3.450 1.103 3.535 31 102 0.263 0.159 0054 0.163
8 3380 1.190 2,680 35 79 0.155 0.154 0054 0122
Temperature was fixed at 30C
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Fig. 2. Effect of cultivation pH on cell growth
(DCW), polysaccharide(PS) and PHB pro-
duction. pH 5(H), pH 6(C), pH /(@) and
pH 8(C)) at 30°C.
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ratio of 7.8(@), 10(0), 20(M) and 30([]),
only methanol(a) at pH 7.0 and 30°C.
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Table 3. Effect of metal ion deficiency under NH," limitation on fermentation parameters.

Parameter X PHB PS PHB/X PS/X U Ys Yons Yiss

timitation
comp. &/0) &/t) &/4) %) (%) (br") (g/g) (&/g) (g/g)
Control 3450 1173 3535 34 102 0263 0.159 0.054 0.163
Mo** 3310 1658 3.100 50 94 0.241 0.155 0078 0.146

Fe** 2559 0872 2241 34 88 0215 0.130 0.045 0.114

Mn** 3.153 1215 2711 39 86 0.240 0.138 0053 0.119
Mg** 3690 1956 2025 53 55 0.266

only K™ 0730 0435 0.000 60 0 0.203 0.045 0027 0

* Only K™ was deficient in the presence of sufficient amount of nitrogen source

Table 4. Effect of feeding of C/N ratio in the medium on fermentation parameters.

Parameter X PHB PS PHB/X PS/X 1 Yys Yuns Yigs
C/N ratio

(mol/mol)\  (g/f) /) /) %) %) (e (g/g) (&/s) (&/g)

only MeOH | 1920 0858 2198 45 110 0.269 0.118 0053 0.134

78 3763 6849 05 18 10 0.266 0.280 0051 0.004

10 19.86 1924 2990 10 15 0.268 0.244 0028 0.039

20 8812 2813 6.133 32 90 0.267 0.197 0070 0.177

30 4242 1935 3638 45 85 0.267 0.172 0.086 0.132
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