Kor. J. Appl. Microbiol. Biotechnol.
Vol. 26, No. 3, 244—249 (1998)

Sashde] AHEE Sage SesEuc vekgo)

Methylobacterium organophilum0| 2|st HjjEtE=2FE]
OXT CHER, OIgsEh MAS ISt HdxX =35

IES - 0|2 - AL - 2EZ% - ZUHS|*
S22 MEDEn), 'SUMINZE) 71eTNATA,

fwl }
2

Optimization of Culture Conditions for Production of a High Viscosity Polysaccharide, Methylan,
by Methylobacterium organophilum from Methanol. Choi, Joon-Ho, Sang-Yong Kim', Deok-Kun
On’, and Jung-Hoe Kim* Department of Biological Sciences, Korea Advanced Institute of Sci-
ence and Technology, Taejon 305-701, Korea, 'Tong Yang Confectionary Co. R&D Center,
Seoul 140-715, Korea, *Department of Food Science and Technology, Woosuk University,
Chonbuk 565-800, Korea— An extracellular polysaccharide, methylan, was produced under the specific
conditions by Methylobacterium organophilum from methanol. The specific growth rate of cells was ap-
proximately constant regardless of C/N ratio and the specific product yield was maximum at a C/N ratio
of 30. Methylan production was suppressed by the deficiency of mineral ions such as Mn™ or Fe™ ion.
The optimal pH for cell growth and methylan production was 7. Whereas the optimal temperature for cell
growth was found to be 37T, that for methylan production was 30C. The methanol concentration
above 4% completely inhibited the cell growth. The initial methanol concentration for the maximal pro-
duction of methylan was 0.5% (v/v) and above this concentration, methylan production was markedly
inhibited. To overcome the substrate toxicity and inhibition for both cell growth and methylan produc-
tion, a fed-bach culture of intermittent feeding within 5 g/l methanol was conducted under the optimal
culture condition. Methylan production of was stimulated by nitrogen limitation and methylan was accu-
mulated up to 8.7 g/l and cell mass also increased up to 12.4 g/l.

Key words: polysaccharide-methylan, methanol, optimization of culture condition, Methylobacterium or-
ganophilum
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Fig. 1. Effect of C/N ratio on specific growth rate and spec-
ific product yield.
Specific growth rate (O) and specific product yield (@).
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Table 1. Effect of nitrogen sources on cell growth and methylan production

Nitrogen source Cell mass Methylan Specific growth Specific product Volumetric
(0.064 g-N/1) )] production (g/1) rate (h) yield (g/g-cell) productivity (g/1-h)
(NH,),S0, 0.977 0.383 0.254 0.404 0.043
NaNO, 0.898 0.221 0.224 0.311 0.023
Urea 0.786 0.112 0.120 0.176 0.013
Casamino acid 0.707 0.280 0.076 0.467 0.003
Corn steep liquor 0.743 0.446 0.109 0.620 0.011
Yeast extract 0.721 0.788 0.072 1.186 0.017
Peptone 0.332 0.379 0.041 1.139 0.009
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Table 2. Effect of mineral on cell growth and methylan pro-
duction
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Control 1.028 0.389 0.261 0.386
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H.BO, 0.997 0.369 0.242 0.370
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Fig. 2. Effect of FeSO, - 7H,0 on specific growth rate and
specific product yield.
Specific growth rate (O) and specific product yield (@)
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Fig. 3. Effect of MnSO, - 4H,0 on specific growth rate and
specific product yield.
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specific product yield.
Specific growth rate (O) and specific product yield (@).

A 7ra) il gk Aatell w2 of gholl ) sbed Al B gt}
(Fig. 4). @AY vAAEEE 37TA Hdlolgl ot
wWidel A2 30TAHA Heogrt.

pH7} A AAbs) vidal gatel wx& F8-& 24}
sloict. Fig. 50014 vrebd 2123 pH 5 o]3lel| A= 4|
AR WEg® A4k 25 A A&)E wskeh 74 A4
Az} vdgr Ak A 224 pH 7 A oljA FA- o)
At pHE 82 AA3HA| 24 ste] wijok3sbd nljofz7]e
= A AAre] & dofulx] ¢k AZH(lag time)e] A A
EA AT, A A= Wdz A 25 sl

HEZS0| ZH &1 HEE L0 0IXl= S&

5

Specific growth rate (h")
Specific product yield (g/g-cell)

0.0 ] 1 ]
4 5 6 7 8 9

Culture pH
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