Research Paper

Acta Microbiologica Sinica
52(3) :353 -359; 4 March 2012
ISSN 0001 -6209; CN 11 -1995/Q

http://journals. im. ac. en/actamicrocn

1.2 1.2 3 3
: 100027
: 100027
} 300071
b ] 352
. 1

.16S rRNA . [

] 21 4 Q4- ( Petrobacter
sp. ) ~QB9- (Geobacillus stearothermophilus) - QB26— (Bacillus licheniformis) «
QB36- (Geobacillus pallidus) 0B26

5.1% 2.7%. [ )| NB35-2
1 X172 tA :0001-6209 (2012) 03-0353-07
40
. 80%
4
( Microbial Enhanced Oil
Recovery MEOR) 90
MEOR . N
1
5
2-3
(20117X05024-004) “
o Tel: + 86-40-84526275;Fax: + 8640-64662989 ; E-mail:wangdw3 @ cnooc. com. cn
(1978 -) o E-mail: wangdw3 @ cnooc. com. cn
2011-10-14; :2012-02-03



354 Dawei Wang et al. /Acta Microbiologica Sinica(2012)52(3)
premix 12.5 pL 1541r 0.2 pL 27f 0.2 pL
1 pL ddH,0 25 pL. PCR 194°C
ot 10 min;94°C 45 s;55°C 45 s;72°C 90 s;( x30)72C
N 10min;4°C 48 h., PCR
o PMD19-T(TAKARA) E. coli DH5« o
16S rRNA
1 .
1.4.3 N .pH .
1.1 (D) Z 0.5%
1.1.1 N :NB352 Al8 LB 5 mL
523.3 mPa-s 7.79% 20.25% ;NB352
B16 1094 mPa-s 6.92% . 55C
22.01% NB35=2 o . (2)
1.1.2 (g/L) :Na,HPO, 0.6 KH,PO, QB26 LB 55C 12 h
0.2 NaNO, 2 FeSO, 0.02 MgSO, 0.3 0.5 5 mL LB 55°C 120 r/min
1 pH7.2, 1% 100 mL LB 4 h
1.2 o 5%
o 0.5% 45°C 50C
15 55C 60°C 65°C 70°C 130 r/min o -
72 xg 10 min (
o 2 GB/T16488-4996) o
g/mL 72 g 3 min (3)pH : pH
o NaOH  HCI pH 45
7% 6789 10,
o . (4)
90°C 1% - 6% 6
o 6 3 o
1.3 1.5
100 mL +2 ¢ +10 mL 1.5.1 BROOK
55C 2 FIELD CAP 2000 + L VISCOMETER
107 10°° 1077 4 55°C 100 r/min o
+ LB 55C o 1.5.2 230 mL +
. —80%C 30 g A18 55C 14 d BROOK
100 mL +2 ¢ FIELD VISCOMETER LVDVAHI + Pro
1.4 QB26 1.5.3 (EI24) 6 mL
1.4.1 9 . 4 mL
1.4.2 16S rRNA 100% EI24.
PCR 16S rRNA o
DNA 271 (5" AGAGTTTGATCTGGCT 1.5.4
CAG3") 1541r (5" AAGGAGGTGATCCAGCC3") .
( D)o : 1.5.5 -
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" 2.2 QB26
2.2.1 :QB26
1.5.6 (IR)
A18 0.34-0.45%x2 -4 pumo
Nicolet560E. S. P
4000 —400 cm '
2 ( Bacillus
licheniformis) o
2.1 2.2.2 ( ): 16S rRNA
. 21 Genbank 16S
- 80%C rRNA Clustal X1. 81
100 mL +2 g . MEGA 4.0 2
4 Q4.0QB9.(QB26.0QB36 QB26
0B26 1 0B26 ( Bacillus licheniformis) 04
3 ( Petrobacter sp. )~ QB9
(Geobacillus stearothermophilus) ~QB36
(Geobacillus pallidus) .
2.2.3 (QB26 N pH .
3 QB26
(QB26
. 4 (QB26
55C 1600 mg/L
1 QB26 (8000 x) : 50°C
ngg%l bilict;:lmfransmitted micrograph of strain 1000 meg /L 50C 60°C
300 mg/L 10% o
35 [ Bacillus licheniformis ATCC 14580 (CP000002.3)
51 Bacillus licheniformis QB26 (IN000303.1)
48 Bacillus licheniformis DSM 13 (AE017333.1)
2 Bacillus licheniformis YP1A (EF105377.1)
Bacillus licheniformis PR-1 (AY071857.2)
Bacillus licheniformis MML2501 (EU344793.1)
Bacillus licheniformis M1-1(AB039328.1)
Bacillus licheniformis S-3 (EU816690.1)
62 L Bacillus licheniformis B8 (EU117278.1)
2 QB26 16S rRNA

Fig.2 Phylogenetic tree of strain QB26. Numbers in parentheses represent the sequences’ accession number in GenBank. The number at each

node is the percentage supported by bootstrap and bootstrapping value lower than 50% is not shown. Bar 5% sequence divergence. Bar 0. 0005

represent sequence divergence.
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3 QB26
Fig.3  Semi-solid puncture photos of strain QB26. A:
QB26;B: Control.
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Fig.4 Effect of temperature on the growth and crude oil degradation
of strain QB26.
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Fig. 5 Effect of pH on the growth and crude oil degradation of strain
0B26.
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Fig. 6 Effect of sodium chloride concentration on the growth of

strain QB26.
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Fig. 7 Viscosity reduction and degradation rate of resin after

degradation by isolated strains.
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Fig.8 Viscosity reduction of crude oil after degradation by isolated strains.
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Fig.9 Four fractions contents changes of crude oil after degradation by isolated strains.
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Fig. 10 Aromatic components changes of crude oil after degradation by strain QB26.
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Fig. 11 Infrared spectra of crude oil after degradation by strain QB26. A:Control A18 well crude oil;B:

A18 well crude oil after degradation by strain QB26.
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Isolation of viscous-oil degrading microorganism and
biodegradation to resin
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Abstract: Objective The aim of this study was to isolate bacterial strains with high-efficiency to degrade resins.
Methods We used resin—plate to isolate resin-degrading bacteria from the formation water of Nanbao35-2 oil field
China National Offshore Oil Corporation. The morphological properties and the sequence homology of 16S rRNA were used
to identify the strains. The changes of four fractions contents and the infrared spectrometry of the heavy oil were used to
analyze the degradation properties. Results Four strains Q4 QB9 QB26 and QB36 were isolated using resin as the
sole carbon source. Based on the high sequence similarities (more than 99% ) of 16S rDNA sequences analysis. These
strains were identified as member of the Petrobacter sp.  Geobacillus stearothermophilus Bacillus licheniformis Geobacillus
pallidus respectively. QB26 a Bacillus licheniformis was the most efficient strain it can grow well under anaerobic
conditions emulsify heavy oil well and degrade resin and asphaltene in heavy oil. The relative content of saturated
hydrocarbons in heavy oil increase after degradation and the relative content of resin and asphaltene in heavy oil
decreased 5. 1% and 2. 7% respectively. Conclusion The strains isolated from Nanbao 352 oil field formation water
could degrade resin and heavy oil. They have potential values in microbial enhanced oil recovery and oil pollution

treatment.
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