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Abstract
Objective
In this research the ability of some bacteria isolated from oil contaminated areas in

Khuzestan province in lowering oil contamination was studied.
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Materials and methods

After primary isolation of some bacterial colonies with oil-degradation ability, eleven
bacteria species called Lysobacter ruishenii strain CTN-1, Kocuria rosea strain CMS,
Bacillus pseudomycoides strain NBRC, Delftia tsuruhatensis strain 332, Planomicrobium
chinense strain NBRC, Acinetobacter junii strain ATCC, Cedecea lapagei strain DSM,
Ochrobactrum intermedium strain CNS,  Pseudomonas aeruginosa strain SNP,
Chryseobacterium flavum strain CW-E 2 and Streptomyces novaecaes strain NBRC via
alignment of their 16S rRNA gene sequence with sequences existing in NCBI were
identified. Then crude oil degradation ability of the bacteria and also their growth rate in

liquid and solid minimum salt medium (MSM) containing 1 percent crude was measured.

Results

Although all of the isolated bacteria have the capability of crude oil degradation in different
levels, Planmicrobium chinense, Ochrobactrum intermedium and Pseudomonas
aeruginosa bacteria have higher growth rate and the degradation ability in the period of 15

days.

Conclusions
It seems that provided that doing some complementary researches, these bacteria can be

used for decontamination of crude oil contaminated regions located in Khuzestan province.
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Figure 1. Comparison of the average diameter of clearance zone
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Figure 2. The process of bacterial growth over a period of 15 days
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Figure 4. Comparison of Average Crude Oil Degradation by colonies
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Table 3. Study of correlation between Bacteria Growth Rate, Degradation Power and
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Table 4. Investigation of Growth Rate Index in liquid medium versus Degradation Strength

in liquid medium

Selected strain 55 55
Index of Index of Growth Rate to
Growth Rate to Clearance Zone

Degradation Strength

Bl 89.186 13.616
B2 113.83 20.489
B3 97.737 15.243
B4 92.542 19.046
B5 126.697 19.456
B6 106.282 15.588
B7 92.542 15.242
B8 121.951 18.625
B9 113.132 17.303
B10 105.978 13.043
B11 90.869 13.588

Lysobacter ruishenii strain CTN-1 L |, calus opyiw <y & B1l 3 B10 B6 Bl (o IS

Streptomyces 4 Chryseobacterium flavum strain CW-E 2 .Acinetobacter junii strain ATCC
Bacillus pseudomycoides L .54 B9 4B7 B5 B4 B3 ;o S (0-A Js) novaecaes strain NBRC
Cedecea [Planomicrobium chinense strain DXs-12 Delftia tsuruhatensis strain T7 strain NBRC
L ewy & B8y B2 sla s 4 (0-B Js) Pseudomonas aeruginosa strain SNP 4 lapagei strain DSM

ol oylis (0-C Jsis) Ochrobactrum intermedium strain CNS 4 Kocuria rosea strain DSM
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Table 5. The results related to alignment of amplified fragment sequences

S g Calud ol o (2 padent b A 9o Accession Calu wo
Selected Strain with the most similarity No. ySimilarity
strain

B1 Lysobacter ruishenii strain CTN-1 NR_117432.1 97
B2 Kocuria polaris strain CMS NR_028924.1 99
B3 Bacillus pseudomycoides strain NBRC NR_113991.1 98
B4 Delftia lacustris strain 332 NR_116495.1 99
B5 Planomicrobium chinense strain NBRC NR_113593.1 98
B6 Acinetobacter junii strain ATCC NR_117623.1 97
B7 Cedecea lapagei strain DSM NR_126317.1 98
B8 Ochrobactrum intermedium strain NBRC ~ NR_113812.1 99
B9 Pseudomonas aeruginosa strain PAO1 NR_074828.1 98
B10 Chryseobacterium flavum strain CW-E 2 NR_115957.1 97
B11 Streptomyces canus strain NBRC NR_112259.1 97

Glo glp ki oy g BaCIlUS w4 sleie slao St el Lbs)l 4 (2015) Udgire etal. zags

MRl 3 YV (glod o cel YA e (b odds dbg) o o0 dilais lad Le‘j Ay 2l bl > pb i
Lo 3 S 5oy YVl s 1y pB Cd o y59 line Cpomed L0035 (1055 siewdio VY BV/EY o |y Lo SL ol bawgys
basto L0905 dulie Joyd DA 9 55 iy b p Cll Ao Ve g ) cdale 90 g 0 Kl ax 0 VY gl kylyi b g mbe
S 5o ol ol 8L cutS sl oS e S aS 5y plb S (g4l )1§1 Caspe bt opl p edlitwl 5y50 cusS

il 3gmg ol 53 (6,500 )5 @ie P G o 4 4 D JBlus Lame gl yimgh 50 a3l 3yg0 S layre oS
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Streptomyces galilaeus strain NBRC 13400

A —_
80 Streptomyces galilaeus strain JCM 4757
" _|: Streptomyces bobili strain NBRC 13199
82 Streptomyces bobili strain NBRC 16166
34 Streptomyces phaeoluteigriseus strain ISP 5182
Streptomyces resistomycificus strain NBRC 12814
40 58 Streptomyces chartreusis strain NBRC 12753
—100|: Streptomyces chartreusis strain ISP 5085
B11
28 28 Streptomyces novaecaesareae strain NBRC 13368
52 Streptomyces glomeroaurantiacus strain NRRL B-3375
—100|: Streptomyces aureocirculatus strain NBRC 13018
100 — Streptomyces pseudovenezuelae strain NBRC 12904
100 L Streptomyces pseudovenezuelae strain ISP 5212
—— Streptomyces ciscaucasicus strain NBRC 12872
100 L Streptomyces canus strain NBRC 12752
28 Lysobacter caeni strain BUT-8
100 —|: Lysobacter ruishenii strain CTN-1
Bl
98 B6
100 Acinetobacter junii strain ATCC 17908
64 Acinetobacter junii strain DSM 6964
—1e|:Acinetobacter junii strain Mannheim 2723/59
92 B10
66 _|: Chryseobacterium flawum strain CW-E 2
” _|: Chryseobacterium gleum strain NBRC 15054
98 Chryseobacterium gleum strain CCUG 14555
Chryseobacterium aquifrigidense strain CW9
100 100 Chryseobacterium indologenes strain NBRC 14944
Chryseobacterium indologenes strain LMG 8337
36 — Chryseobacterium rhizoplanae strain JM-534
54 Chryseobacterium lactis strain KC1864
B —58|: Chryseobacterium nakagawai strain G41
Y Ochrobactrum intermedium strain LMG 3301
il L Ochrobactrum intermedium strain CNS 2-75
R7 B8
Ochrobactrum intermedium strain NBRC 15820
Ochrobactrum ciceri strain Ca-34
B2
i —— Kocuria rosea strain DSM 20447

A7 L Kocuria polaris strain CMS 76or
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Bacillus thuringiensis strain NBRC 101235
Bacillus thuringiensis strain ATCC 10792
Bacillus thuringiensis Bt407

Bacillus cereus strain ATCC 14579

[=]
o
)

Bacillus thuringiensis strain IAM 12077

Bacillus cereus strain JCM 2152

Bacillus toyonensis strain BCT-7112
Bacillus cereus strain NBRC 15305

Bacillus cereus strain IAM 12605
a8

Bacillus cereus strain CCM 2010
33 Bacillus cereus ATCC 14579
Bacillus anthracis str

Bacillus pseudomycoides strain NBRC 101232
92 B3
Bacillus mycoides strain ATCC 6462

100 40

il

Bacillus weihenstephanensis strain DSM 11821

64

Bacillus mycoides strain 273

Bacillus weihenstephanensis KBAB4 strain KBAB4
Bacillus mycoides strain NBRC 101228

37 Planococcus citreus strain NBRC 15849

40 Planococcus rifietoensis strain M8

76 Planococcus citreus strain NCIMB 1493

Planococcus maritimus strain TF-9

100 22— Planomicrobium okeanokoites strain NBRC 12536

L Planomicrobium flavidum strain ISL-41

36 Planomicrobium psychrophilum strain CMS 53or

Planococcus salinarum strain ISL-16

Planomicrobium koreense strain JGO7

Planomicrobium mcmeekinii strain S23F2

Planomicrobium chinense strain DX3-12

55 BS

9

:

27 Delftia tsuruhatensis strain T7
30 B4
100 Delftia tsuruhatensis strain NBRC 16741

Delftia lacustris strain 332

g0 Cedecea lapagei strain DSM 4587
100 100 B7

Cedecea davisae strain DSM 4568

a8 Pseudomonas aeruginosa PAO1 strain PAOL1

Pseudomonas aeruginosa strain DSM 50071
100

Pseudomonas aeruginosa strain NBRC 12689
s Pseudomonas aeruginosa strain ATCC 10145
ABE Pseudomonas aeruginosa strain SNP0614
13 B9

B10 9 B6 B1 B11 sl 5 5L Syiijold Cb 43 (A) s gjwlis sl 5L Syiijolyd C y3 .0 JSKud

i o> WA mlaw j3 BY 9 B7 B5 B4 B3 (a5l Siijohd Cb yd puy
Figure 5. Phylogenetic tree of isolated bacteria. (A) The phylogenetic pattern of B11, B1, B6

and B10 bacteria. (B) Phylogenetic pattern of B2 and B8 bacteria. (C) The phylogenetic
pattern of the bacteria B3, B4, B5, B7 and B9
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