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Separation and Identification of a Methane—oxidizing Bacteria and a
Preliminary Study on Its Methane Oxidation Capacity

DUAN Xuejun, HUANG Chunxiao

Department of Energy and Environment Engineering, Zhongyuan Institute of Technology, Zhengzhou 450007, China

Abstract: A bacterium (strain ZD4) was separated from soil treated with methane, which can grow with methane as the sole carbon
source. Based on the morphological observations and the analysises of Biolog—GN and G+C mol% on the 16S rRNA gene, the
strain was identified as Methylomonas capsulatus. The detection of the methane oxidation rate indicates that the strain ZD4 can
reduce the methane concentration by 85%, and therefore, it is feasible to control the coal mine gas using ZD4’s methane oxidation
capacity.

Key Words: Methylomonas capsulatus; isolation identification; methane oxidation

CLC Numbers: TD712, Q939 Document Code: A Article ID: 1000-7857(2007)11-0005-04
9 b b o 20
o 60 ’
m_ , ,
13-4
2, S
:2007-04—05

(0611022000)
: 5 o 41 ) , ;
E-mail: dxjsqy@163.com



J‘CMK

B —
| eview
Articles
Science & Technology Review 2007 Vol. 25 No. 11 (Sum No. 233)
s . ward,CA) o
16S rDNA , 1.4 G+C mol%
, DNA ;
, DNA 0.1 SSC 5 1
, . G+C (G+C mol%)
, , 0.1SSC G+C%=2.44(T,-53.9) o
; 15 16SrDNA PCR .
MM )
1 100 pL. H,O , 2 min,
11 12 000 r-min™' 5 min, PCR. 16S
rDNA B 5" -AGAGT TTGAT CCTGG CTCAG-3’
5'-AAGGA GGTGA TCCAG CCGCA-3',
1) M) : 50 pL®, 95°C 5 min,94°C
. 1 min,55°C 1 min,72°C 2 min, 29
(MM) (g-L7")  :MgSO,-7H,0 0.2, PCR PTC—200 10
CaCl,-2H,0 0.2,KH,P0O, 0.26,K,HPO, 0.74 ,NH,NO; 1.0, 5 L 10 g1
FeCl; 0.05,NaNO; 1.0,NH,CI 0.25,FeSO, -7H,0 0.004, I pCR
EDTA 0.01, 10 mL, 100 mL, ) Blast GenBank
18 g, 4 mol-L7" NaOH pH 781 1
) 1.6
S mL, ; o 100 mlL : 10 mL. MM :
, 100 3d , 10 mL , 102G
0.25 mL 60°C 5 mLL MM . 100%
) . : , 100 mL
Millex-GS ~ Millpore , .
4 mL, 35C 7 d; s 5
5 mL MM , 4 mL , o :N, 25 mL/min, H, 60~
5 70 mL/min, 600~700 ml/min, 38C,
2) MM GDX-502, 17 s,
MM 0.1% , , °
1.7
Cage 234, 4.5 ml. MM ,
0.5 mL 3d s , 4 mL
600 nm
}EM 1200EX \ \ \ 2
[;]O 2.1 .
1.3 ' ' '
Biolog GN ( ) ’ ) , 7D4
MicroPlate™ ,  Biolog 96 , , MM
, tetrazolium violet .
) , 2.2
72 h Biolog 4d ,
, MicroLog 3 (Biolog Inc.,Hay- 7D4 , (0.4~
Y~



J‘CMK

2007 25 11 ( 233 )

0.6) wmx(1.0~3.0) wm, , ( D,

’

C 2)

s 1~2 mm, s s

L9

y

1 ZD4 (x10K)

Fig. 1 Scanning electron micrograph of strain ZD4 (x10K)
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Fig. 2 Negative stained cells of strain ZD4 (x15K)
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Methylomonas methanica 98%
16S rDNA ,
(Methy-
lomonas capsulatus ) .
2.6 ZD4

D4 MM

: 0.429, 1,
100% ., 8d
14.6%.

0.5

0.3

OD{i

0.2

0.1

10 90 150 230 300
T/h

4 ZD4
Fig. 4 Growth curve of Methylomonas capsulatus ZD4
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Fig. 5 Methane utilization of the strain ZD4
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