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ABSTRACT

An obligatory methanotroph Methylosinus trichosporium OB3b was cultivated for the production of
poly-g-hydroxybutyric acid(PHB) in shake-flask using liquefied natural gas(LNG) as the sole source
of carbon and energy. The maximal specific growth rate decreased by 40% using LNG compared with
that obtained with pure methane. This is attributed to the inhibition by ethane and propane present n
the LNG as impurities. For the production of PHB, two-stage culture separating the production stage
from the growth stage was carried out. PHB accumulation was cbserved after switching nutrient-suffi-
cient to nutrient-limited condition of non-carboneous component(NO, , PO, , K*, Na', Fe’", or Mg*' ).
The limitation of K- or Mg resulted in relatively high PHB content, but the highest content was ob-
tained by nitrate limitation. The optimal pH and temperature for PHB accumulation was 7.0 and 30°C.
Under the optimal condition the maximal PHB content was about 45% after 4-day cultivation.
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Table 1. Composition and concentration of stock
solutions for modified Higgins nitrate
minimal salt medium.’

o/l

1. 100 X salt solution”
NaNO; [or (NH)SO4] 85 [658]
K350, 17
MgSO.-7THLO 37
CaCly*2HO 0.7

2. 100X Phosphate buffer solutio”
KH-PO, 53
Na:HPO. 86
Adjust solution to pH 7.0

3. 500 X Trace metals solution”
ZnSO4+THO 0.287
MnSO4-7THLO 0.223
HiBO:s 0.062
NaMoO:2HO . 0.048
CoCly*6HO 0.048
KI 0.083
CuSO¢5HLO 0.25

Iml of 1mM H.SO, per liter of trace metals

4, 500 X I'ron solution
FeSO. 7THLO 224
Sml of 1mM Ha50. per 109ml of iron

“Culture medium was made up as follows: Appropriate
aliquots of concentrated solutions 1-3 were added to the
desired volume of double distilled water and the com-
bined diluted mixture was sterilized by passage through a
0.22/4n membrane filter. Separate and filter—sterile iron
solution 4 was added aseptically to this mixture.

® Fach stock solution was stored at 4°C after sterilization,
except for the phosphate buffer which was stored at

room temperature.

Table 2. Typical composition of liquefied natural
gas(LNG) used in the present study.

Component Percentage Component Percentage
(v/v) (v/v)
Methane 88.99% n-Butane 0.24%
Echane 8.64% i-Pentane 0.02%
Propane 1.81% n-Pentane 001%
i-Butane 0.25% Nitrogen 0.04%
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Fig. 1. Schematic diagram of culture flask : a. tef-
lon-sealed cap, b. culture medium(30ml),
¢. llmm side-arm, d. open-top-closure cap,
e. silicon rubber septum.
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Fig. 2. Effect of inhibitors(mainly, ethane and
propane) on maximum specific growth
rate of M. trichosporium OB3b. Inhibition
constant(competitive) was estimated to be
0.12%(v/v).
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Fig. 3. Effect of copper on cell growth and PHB
accumulation with pure methane as car-
bon source.
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Fig. 4. Effect of type of nitrogen source on cell
growth and PHB accumulation with LNG
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Fig. 5. Effect of the elimination of phosphate, so-
dium, potassium, ferrous, trace elements,
magnesium or calcium on cell growth and
PHB accumulation. For the medium com-
position, see Table 1.
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