40 2016 12 36 6 JOURNAL OF MICROBIOLOGY Dec. 2016 Vol. 36 No.6

1 2 2 3 4 2%
(1. 316021; 2. 310058;
3. 310058; 4. 311300)
7 DG302b.T372b  DG30-
3b 1.0% 28.5% 24. 1% 18.7% 3 Ba-
cillus cereus( ) Lysinibacillus xylanilyticus( ) Thauera aminoaro-matica(
) o 3 30 C pH 7.0
0.5% - DG302b  T37-2b 2.0%
DG303b 3.0% 3 1:1:1 DGT
1.0% GC/MS
C25 C18 DGT
Q93 A 1005 —7021(2016) 06 —0040 — 08

doi: 10.3969/j. issn. 1005 —7021.2016. 06. 007

Screening and Phylogenetic Studies of Halophiles in High Salinity Wastewater
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Abstract Seven strains were screened and obtained from water sample of flashing sludge of oil tankers in Zhoushan
port among them strains DG302b T372b and DG30-3b had better degradation on 1.0% ( v/v) thick oil with the
rates at 28.5% 24.1% and 18.7% respectively. These three strains respectively belonged to Bacillus cereus Lys—
inbacillus xylanilyticus and Thauera aminoaro-matica. The degradation conditions of these strains were optimized the
most suitable temperature to degrade crude oil was 30 °C with optimal pH at 7.0 and optimal crude oil concentration
at 0.5% (v/v). And the optimal salinity of degradation of DG302b and T372b was 2.0% (w/v) while DG303hb
was 3.0% (w/v) . When mixed these three strains with volume ratio at 1 : 1 : 1 to combine DGT bacterial group to
treat 1.0% (v/v) oil polluted soil and determined with GC/MS chromatography to analyze initially for the migrating
law of the pollutant. The results showed that alkane of above C25 declined however alkane of about C18 increased
suggested that bacterial group of DGT had fine degradation effects possessing the capability to degrade long chain al—
kane into short chain alkane.
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Table 1~ Phenotypic and physiological characteristics of strains
DG302b
DG303h
DG372¢
N30-2a
N372d(2)
T302d
T372b
2.2 Thauera
7 DG302b.T372b DG303b Bacil-
3d lus cereus « Lysinibacillus xylanilyticus Thauera
7 o aminoaromatica o
DG302b.T372b  DG303b
28.5% 24.1% 18.7% - 2
DG372c¢.N302a.T302d. N37_2d( 2) Table 2 The alignment results of effective sequence
° 1%
DG302b Bacillus cereus ATCC 14579( T) 99. 66
DG30-3b Thauera aminoaromatica S2( T) 98.4
DG372¢ Brevibacillus parabrevis TFO 12334( T) 99.6
N30-2a Bacillus alcalophilus DSM 485( T) 100.0
N372d(2) Brevibacillus borstelensis NRRL NRS-818( T) 100.0
T302d Brevibacillus parabrevis IFO 12334( T) 99.7
T372b Lysinibacillus xylanilyticus XDB9( T) 99.1
1 3d 1.0% .
Bacillus cereus DG30-2b
Fig. 1 The degradation rate of the isolated strains ( B. cereus DG302b) N Lysmeaczllus xylamlyncus
with 1.0% (v/v) heavy oil after 3 days T372b ( L. xylanilyticus T372b) Thauera amin—
oaromatica DG303b ( T. aminoaromatica DG30-
2.3 \ 3bh) o Blastn
7 GenBank 16S
rDNA ( 2) 7 MEGA 5.0 ( Neighbor—

Bacillus < Lysinibacillus « Brevibacillus

Joining) 2,
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2 B. cereus DG302b.T. aminoaromatica DG30-3b L. xylanilyticus T372b
Fig.2  Phylogenetic tree of B. cereus DG302b.T. aminoaromatica DG30-3b and L. xylanilyticus T372b
2 3 B. cereus aromatica DG303b L. xylanilyticus T372b
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o 3 3~6 3,
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Lysinibacill Janilvii Fig.3 The result of optimum degradation temperature
ysuubact lLSZ:Cy anityticus of strain B. cereus DG302b.T. aminoaromatica DG30-3b
Chang and L. xylanilyticus T372b with 1.0% (v/v) heavy oil
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3- 2- 2- N N
. . Thauera 4 B. cereus DG302b.T. aminoaromatica
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° Fig.4 The result of optimum degradation pH of strain B. cereus
2.4 DG302b.T. aminoaromatica DG30-3b and
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L. xylanilyticus T372b with 1.0% (v/v) heavy oil
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5 B. cereus DG302b.T. aminoaromatica
DG30-3b L. xylanilyticus T372b
1.0%
Fig.5 The result of optimum degradation salinity of strain
B. cereus DG302b.T. aminoaromatica DG303b and
L. xylanilyticus T372b with 1.0% (v/v) heavy oil

3 B. cereus DG302b.T. aminoaromatica DG30-3b

6 B. cereus DG30-2b.
T. aminoaromatica DG30-3b
T372b

L. xylanilyticus
Fig.6 The result of optimum degradation concentration of

heavy oil of strain B. cereus DG302b.
T. aminoaromatica DG30-3b and L. xylanilyticus T372b

L. xylanilyticus T372b

Table 3  Optimum degradation condition of strain B. cereus DG302b.T. aminoaromatica DG303b and L. xylanilyticus T372b with heavy oil

/C pH 1% 1%
B. cereus DG302b 30 7.0 2.0 0.5
T. aminoaromatica DG30-3b 30 7.0 3.0 0.5
L. xylanilyticus T372b 30 7.0 2.0 0.5
B. cereus DG302b.T. amino- 2.5

aromatica DG303b L. xylanilyticus T372b

30 C pH
7.0 0.5% - B.
cereus DG302b L. xylanilyticus T372b
2.0% T. amino-
aromatica DG30-3b 3.0% (
) o
7 DGT 1%

B. cereus DG30-
2b.T. aminoaromatica DG303b L. xylanilyticus
T372b 0Dy, 0.3

1:1:1 DGT
1.0% o

GC/MS 7o

GC/MS

Fig.7 GC/MS chromatogram of the DGT flora degrading pollutants in soil which contains 1% oil
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