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Fig. 1 Pathway of methanol synthesis from carbon dioxide
reduction by methanotrophic bacteria
FateDH : formate dehydrogenase; FaldDH: formaldehyde
dehydrogenase; MDH : methanol dehydrogenase;
MMO: Methane monooxygenase
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Fig. 2 Time course of methanol bilsynthesis catalyzed by cell
suspensions of M. trichosporium IMV 3011
M. trichosporium IMV 3011 cells were obtained from routine
fermentation conditions for 96 h.
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Fig. 3 Repetitive batch synthesis of methanol from
carbon dioxide with M. trichosporium IMV 3011
M. trichosporium IMV 3011 cells were obtained
from routine fermentation conditions for 96 h.
Cell concentration: 3.0 mg dry cell wt/mL
MMO {772 DR 25 AR T 1 52 30 4 1 4 10
N TAER V) PHB g LR 3 i, i N 2
FS) 25t 2 sz BRG] B AT 7 35 0 B B
e BRI S0 R R R B B A R
(-4 il 3 2o £ 5 77 2 R I KOS AT NHL CL 99 1
ke SEBL. WNE 4R, TR U B S 0.002 o/ LAk

40 0.002 g/L CuSO45H20 2.0
é 30k 1.6 _
= 2
g )
‘g 1.2 »

<
< -

& 20 E
o <083
10r —e— PHB content =04

—=—Cellmass
1 1 1 0
0 0.2 0.4 0.6 0.8
NH4Cl (g/L)

P 4 R AR R PHB FR R 520

Fig. 4 The effect of nitrogen concentration on growth and PHB accumulation

Cultivation time: 168 h
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Fig. 6 Growth and PHB accumulation of M. trichosporium
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Table 1 The depletion of PHB level and the methanol synthesis ability of resting cells during repetitive batch synthesis of methanol

Cells containing 7.5% of PHB

Cells containing 41.0% of PHB

Methanol accumulated

Batch Residual PHB

in cell (%) (pmol/mg dry cell weight)

Methanol accumulated

Residual PHB

in cell (%) (pmol/mg dry cell weight)

1 4.1 0.0034
2 2.3 0.0018
3 < 1.0 0. 0009
4 < 1.0 0. 0003

36.6 0.0036
33.2 0.0030
29.8 0.0030
27.0 0.0027
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Table 2 The PHB contents and the corresponding total methanol production capacities

Culturing time at 30°C PHB in cell Total methanol production capacity
(h) (%) (umol/mg dry cell wt)
96 21.5 0.016 = 0.002
120 32.2 0.022 + 0.001
144 38.6 0.031 = 0.001
168 41.0 0.026 = 0.002
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Methanol Production from CO, by Resting Cells
of Methylosinus trichosporium IMV 3011

XIN Jia-ying "**, CAI Yan-song', WANG Yan', ZHANG Ying-xin °, XIA Chun-gu *
(1. Key Laboratory for Food Science & Engineering , Harbin University of Commerce, Harbin 150076, China;
2. State Key Laboratory for Oxo Synthesis & Selective Oxidation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; Methanol production from carbon dioxide was successfully achieved using resting cells of Methylosinus
trichosporium IMV 3011 as biocatalysts. Carbon dioxide is reduced to methanol and extracellular methanol accumu-
lation has been found in the carbon dioxide incubations. However, resting cells of methanotrophs have a finite or
intrinsic methanol production capacity due to a limiting supply of intracellular reducing equivalent. It has been
found that the catabolism of stored Poly-B-Hydroxybutyrate (PHB) can provide intracellular reducing equivalents to
improve the intrinsic methanol production capacity. The initial concentration of nitrogen and copper in the culture
medium were studied for the accumulation of PHB by M. trichosporium IMV 3011, to expand its potential uses in
methanol production from carbon dioxide reduction. The results showed that the total methanol production capacity
was improved with increasing PHB content in cells. Resting cells containing 38. 6% PHB exhibited the highest total
methanol production capacity. But higher PHB accumulation adversely affected the total methanol production capac-
ity.

Key words: Carbon dioxide reduction; Methanol production; Methanotroph; Poly-B-hydroxybutyrate; Reducing

equivalent



