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Abstract

Pollution of living organisms' ecosystems by crude oil and its products has harmful effects. The use
of approaches such as bioremediation has received much attention due to their cost-effectiveness
and being eco-friendly. In the present study, different types of Gobiiformes were collected from four
regions in the north of the Persian Gulf, and then their intestinal bacterial flora was identified by
biochemical and molecular polymerase chain reaction (PCR) methods. The ability of these bacteria
to degrade crude oil was investigated using the gas chromatography (GC) technique. The obtained
results showed the isolation of bacteria Thalassospira permensis, Pseudomonas aestusnigri, Cobetia
marina, and Halomonas beimenensis from the intestines of Scartelaos tenuis, Periophthalmus
waltoni, Istigobius ornatus, and P. waltoni, respectively. Also, two strains of T. permensis and H.
beimenensis with growth rates of 1.09 and 1.43 (ODeoonm) had the highest crude oil decomposition
with 85.17 and 88.13%, respectively. The results of this study revealed that the microbial flora of
these fishes is effective in removing oil pollution. This process needs more investigation and
optimization of bioremediation conditions.
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Introduction

Gobiiformes are a species of vertebrates that are identified based on soft tissue characteristics and
are present in all aquatic habitats. Eight families have been identified in the order Gobiiformes.
Members of the Gobiidae family are the richest species of fish living in the coral reef ecosystem.
Crude oil pollution in the marine environments is a global problem. This pollution has many
effects on diversity of marine animals and microflora. The Persian Gulf is the maine marine
environment in the world and crude oil pollution take place many times. Selection of a good
strategies for management of crude oil pollution is crucial to decrease the effect of this
contamination on marine animals. Marine ecosystems make up a large volume of the earth's
surface. Compared to land environments, there are more severe conditions in aquatic ecosystems
such as temperature, pH and salinity, which has caused organisms with special abilities to grow
and live in these environments. Special abilities such as resistance to temperature and salinity can
be useful in optimizing industrial pollution removal processes. For this reason, investigating
marine organisms and their ability to remove oil pollution can be an interesting approach.
Gobiiformes are small-sized, short-lived fish found in most coastal ecosystems. The family of
exodrasidae from the order of cowfish has 10 genera and 40 species, which also includes
Mudskippers fishes. This research is a quantitative research that investigates the relationship
between protozoan organisms such as fish and prokaryotes in polluted ecosystems. Also, normal
intestinal flora bacteria were isolated and identified from some of the northern Persian Gulf
bullfish, and their ability to improve crude oil bioremediation has been investigated.

Materials and Methods

Fish samples were randomly collected in 2018 from four areas of Bandar Hasineh, Bandar
Bustano, Bandar Lange, and Om-algarm in the north of the Persian Gulf of Iran. The fish caught
by the random method were collected in the mentioned coastal areas at a depth of the Persian Gulf
where there was a possibility of oil presence, and then they were transferred to the laboratory in
sterilized honey jars under temperature control conditions and inside the ionolith. The caught fish
were transferred to the laboratory under temperature control. In the laboratory, after identification
and biometrics of the fish, the skin of the abdominal area of the samples was disinfected with
ethanol. The fish were transported to the laboratory alive. In the laboratory, after the identification
and biometrics of the fish, the skin of the abdominal area of the samples was disinfected with
70% ethanol, and in the abdominal area from the anus to the chest belt, the intestine was cut and
separated. Then, the weight and length of the whole intestine were measured. The fish intestine
sample was stored in sterile containers in the refrigerator for further experiments.

Crude oil degrading bacteria were first cultured in marine broth (MB) and after the isolates
reached their logarithmic growth, 4 ml of the culture medium was poured into a test tube
containing 6 ml of sterile kerosene and vortexed at high speed for 2 min. The strains were
incubated in an ONR medium containing 1% crude oil for ten days. After the incubation period,
50 ml of DCM was added to the culture medium and transferred to the separating funnel to
separate the organic phase from the agueous phase.

Research Findings

The isolate T1 oxidase and movement positive, catalase, nitrate reduction indole and citrate
negative, the isolate T3 oxidase, catalase and movement positive but indole negative, isolates T10
and T11 catalase and movement positive but oxidase and indole negative. The difference between
T10 and T11 isolates in the oxidation/fermentation test is -/- and -/+, respectively. Also, all
isolates are halotolerant. Molecular identification was done considering the 16S rRNA gene
sequences. The phylogeny tree was drawn using MEGA software version 5.2.10 by the Neighbor-
Joining method with bootstrap 1000 and Escherichia coli genome (NR 024570.1). The numbers
on each node represent the bootstrap number. The accession number of each strain in NCBI is
mentioned before its name in the phylogenetic tree. The highest ability to decompose oil
according to the analysis of the GC device was determined in isolates T1 and T11 with growth
rates of 1.09 and 1.43 (in terms of OD600 nm). These two strains had a higher growth rate than
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other isolates. The chromatographic spectra of the isolates show the removal of oil compounds
compared to the control.

The results related to E24 and BATH are reported in Table 3. According to these results the
T4 and T7 strains have the highest BATH and E24 value (76 and 34 percent respectively). The
strains that have high emulsification activity and also have better surface hydrophobicity can be
selected as robust degrading bacteria because the petroleum hydrocarbons are hydrophobic and
immisible in water. Based on the results of this table, the best strains (T4 an T7) were selected to
continue the studies.

Discussion of Results and Conclusion

Crude oil is perhaps the most complex mixture of organic chemicals found on Earth. Some
components, for example, many saturated hydrocarbons, break down easily; while others, for
example, polycyclic aromatic hydrocarbons with high molecular weight and polar components of
crude oil, such as benzofurans, benzocarbazoles, and benzothiophenes, are persistent and toxic.
The results obtained from this research show that the digestive microbiome of some Persian Gulf
fish has the ability to break down crude oil and reduce this type of oil pollution. Optimizing this
process requires further investigations. The bacteria identified in this study are both types of
intestinal flora bacteria with adaptation developed over the years and environmental bacteria from
sediment and seawater that entered the intestine and replaced the old bacteria. In general, there
have been changes in the intestinal flora due to oil pollution, which have caused more sensitive
bacteria to be eliminated and more compatible types to remain. In this study, the relationship
between biosurfactant production and cell surface hydrophobicity and its effect on the
decomposition of petroleum hydrocarbons by isolated strains was investigated. The results
showed that the strains with higher hydrophobic levels produced more biosurfactants and had
higher oil removal capability. Out of 11 degrading bacterial strains, six strains produced high
levels of biosurfactants and reduced surface tension to below 40 mN/m.

These isolated bacteria can apply in the field of bioremediation. Some strategies can be applied

in this case. Bioaugmentation is a strategy that can be used. In this strategies the isolated bacteria
can increased in high volum and inoculated in contaminated seawater or sediments.
Finally some suggestions can be bring for future researches. Screening of crude oil degrading
bacteria from another fishes or disciver the mechanism of relationship between these bacteria with
fishes. The phylogenetic diversity has some effects on bioremediation capability of isolated
bacteria. In this research a diverse group of bacteria were isolated and it confirmed that when the
diversity of bacteria in ecosystem was high can contribute to higher biodegradation of pollutants.
Some limitations or challenges were associated with methodologies employed in the study such
as the sampling zones for these fishes is very difficult to reach and then the sampling zones was
limited. Also, some limitations exist about crude oil degradation assay. However, these limitations
had not any significant effect on results.

10.22108/BJM.2023.136254.1516




950 (gl
VFF-1Y4 doeds NP Y DY oyl ‘rhgj',_w: Jl

VENNYNS 15y 56 L SAVARVAL- BRI IgtE
b9 Js
S Bl I S hHle5 oluwd Hl ple Cdi oS 4 x5 S L ool 9 (Silwlus
o6 s Jld
ST Z o yu oo

Ol el 87 ¢ oDl 13T o815 cole 7 dom s cp she 381 (55 ) g S 03,5 5ok
tadaiion@yahoo.co.in

Ol 08 50,0 O 50 il ¢ gl 53 033 5 poke BUSTES b s gulidlonn 5055 5Ll
sharif.ranjbar@hormozgan.ac.ir

MO (e (Sugo
Ol 08 (Ol ST al g oils cpshe 8uSCails (il S 03 8 0655 g S slo
m_hsn2002@yahoo.com

SE (S s Jxe
Ol ele S0l S al gt olils o she uSCails ¢ ity 503 8 el 53 (il 5 LIS
majidask@gmail.com

_ & 9 Uyl W5y
Ot OB 5o pm ol ¢ gl 53 058 5 p ke 0aSCail el 5> owlidiTons 03 S 5L5S1
amrollahi@hormozgan.ac.ir

o
ey 4le gLa oy 516 5 o g 3,15 (55L0L 5 sladaly OT (slaes ;5T 3 5 b S L Ol Erel&an; sla ST
ol 5 (ilabtor Ooda by sl sy ol 35 )15 4 5 0L oy S Laa b B Sl 5 Sl 4 o b (5l
ISt ala g8 51 ol il gy 2 ) 53 ok plondl )b st (sl gale 51 (5 51 ol s oS ey o S (U g s Sn
5 sbobism SLatss 4 5 (S5l LT 035, (SLas Sy o 5 Lok (53758 )b gl Jlas 3 aiate sl |
SE S 51 6 S o b s ST ol S 4 525 U5 et ik (Lol Sy (Slo s 2S5 b (S50 0
Pseudomonas (Thalassospira permensis (slacs =L ¢ g luld 5l sdsTwsas s A e L;\f,:l_»};
Scartelaos  tenuis sL_—ab o35, 5l c—5 ja— 1, Halomonas  beimenensis ,Cobetia marina «aestusnigri
o Pl S 4 2 o ey ek el 03 87 asia P walltoni  Istigobius ornatus (Periophthalmus waltoni
ol - dzsls (ODgoo nm) V/FY 5 1/+4 i, &+ 5 L H. beimenensis 5 T. permensis 4 sw 95 15 do s MVAY 5 ANV L
S5 lwtings 3 e Sla g 4 Al b a3 a5 la ST Sl sl Ol ool (05, Sn 55k 587 ST (o

13 5 (3 S5 )
ol gl (S (AlasE plst s oS 4 o (5o ST (S 3l S5 2SS (SO

S J s bk 5
qﬁshsﬁl{&bujdjbu? u"ff gqu.Ul_,ﬂ‘-»\gu“_;Jg.&c‘_;»\.g,a‘QL:hUnW&g}gﬁm‘ﬁ)gwm‘@ﬂ|cl3a.ﬂ

AFFIYE OO ARy e ld ey b s Jls sl b S S IS s I el i enS
doi: 10.22108/bjm.2023.136254.1516

3060-7647/ © 2024 The Authors @G)@ S)

This is an open access article under the CC BY-NC-ND/4.0/ License (https://creativecommons.org/licenses/by-nc-nd/4.0/).



mailto:tadaiion@yahoo.co.in
mailto:sharif.ranjbar@hormozgan.ac.ir
https://orcid.org/0000-0001-9899-7168
mailto:m_hsn2002@yahoo.com
mailto:majidask@gmail.com
mailto:amrollahi@hormozgan.ac.ir
10.22108/bjm.2023.136254.1516
10.22108/bjm.2023.136254.1516
https://creativecommons.org/licenses/by-nc-nd/4.0/

VT DY ojlad ¢ s Jl (9295 eoliia 3 Yy
,;d&uof;,ﬂg,ii;@)aﬂ.;};@uou\ 400

Lg:ﬁuﬂaj)\_s;._gu:w'cj&‘_w byl
01K 5 Sl Al (g ol g Ol
e (ST s 4 0350031 £ 55 o e
A il ULl OT laesysT 5 5 ol i
LS GLaeSSG 55b55 (o 2 5 Gaiowd 3 et
b oo D90 i b s e gla Sa I o L

(F )

e ST G &5 (6] 3 (3l T

oz Ol 16,8 e b1y i le SLS 5
Lo L )8 50 aslbe blse (& e oS
33.0) Sl a3 8 51,5 Oliies 4> 55 OLLE S
slaz)ld 5 S L s Glojm s a5 Oloe o)
COod 53 LT SUlS 5 &S et g jlnlis
35 5 53 (F) il el g la S T
50l po 5 lagmtial ASle o3 Sl s g0 b i1
or @b Sl sl V-"“:-;\f)‘ﬁjg':‘ (o

(V) Lol

b el oS 5ok e (20 Sl e ST

3 cdi_,.a L;Ln,la:;ma_gc.?ﬂd.d_}\obl;m
sPH o> dile g5 s Lyl 5 0T (sla a5
Qg‘bﬂfw\cﬁwfjJ‘bbﬁjéJﬁ
o=l 03 S s, nlEei s la LUl
C'_«_e}l.in Jole L§‘°}l) LSLAL;U}J (/\) u\...&\.a Lﬁ.la._.?r.»
e sl B ileaig 53 o g bd 4 Tl
LJ_;JJMA_Z..\;JQ@JJ)I@;J)TJJ}
&.}A——?’&L—J‘}:}&L—lj:@‘)ﬁyw)j
o5 Ao 380, Bl5 o T 28 sla o T

AL
UL ola ale 0 alasl wul,

i 534S A o5 S e sk 5 S S
o3l gl .(1) Lpd s cosb g;la-‘_.u Lgl.dsr.‘:..‘?.u;|

5 0bex (B e (2 ) Ol pls
R PPN W R W= -3 3 ) TR e e
g ‘Jm\uclﬂw\j\‘&g@fdu%\;
L.S'f-bdw\ Rt QT ;.}J..a.a 9 ‘5.:\_>- L;LAO}J)TJ:B
o=l oaj:_Mf&\)Lfb‘g-)lg.@laA,& 18]
g';_&‘u\.é.; cw‘).]a.;mu\.;\.n Lgl.ho)? BE) ﬁ.\.lLQ‘Ja-

(V) 345 o0 slaBl OLL 53 g LDl
Coilig lle vy ol ST (o u

\*E" AJ:.;L.,‘\-E" A)))Jl)g_,._m' \M;J‘@GL@}
adoz5legliys Losee g (6551 L 5150 w5 0L

505 e & T e (g e Dl Sl 4 oS s
Sl e Dl s 555 b e e 2> (S5
a5l e oL ys lac b gl o ile 53l oLl
et 5 Sl bys G5B O jlan ple 5 6 Siale
S 5155 OT 5l (6,8 e CdS )3 oS S

V) 05 r slowl 21, SIS

Olej 3 pls ok U Jas e sl p i

Lo oS b (el S ol JUaH i
o 5 o O 5 e 53 58 o plal 5
A ol 38 T 2 G5 s ST
Slos 7 Lo (51,15 (355 0 3l a5 4
e S 3 s 3 I 1 S S el
.gj_.iuu_a(..:_m:.»}f\)a Jales C.Lo)db'ﬁjsd)&:é\
Slaphsl 5l (= 5 53 (xb LS 5 Ly (ST
2l Gl o 534S Lk oo pexd Sl 50
O ST 5o bl 515 A ls 5 sas Ol
L poiie plod 53 487355 o Jie (G35 50
33 SIS s sloml s 5 Lilod 55 25 (glaes 5T 5
ST g 53 (85 (ST 258 0 6T Cdle
SalaT OT s Fo 0T cw bl 3 U e 5

10.22108/BJM.2023.136254.1516




V¥ Q‘)&.&)&:LTCU e U.«.;-..Lo.’u/ Bl b ul)l}f e\i:.w: Bl Cb-ﬁwewﬁfﬁ ‘_g\.a‘_g;SL &LNL.J«}‘_;)LAJ;-

R RS SRS TP R ST
(iv) Pl S Lo)3 ) sly1s ONRTa Loes 2 s
23331 551 5 1S e S Olgea odol Ll 5
S10LL 53t plol asia oy ki (gl O gl sST
Ve g Lo IV 50T Glals; ol Sl
Y5l e s e ST e s 4 2y S
CiS Lo o 5l U 6K sl S )
e ST b dor 28 bama a5 2 E
AL Sl 258 4 palls (IS L s
Slag S L el b odiS T o 5 slas ST
@»L«JQ\;.;M.;@.&QONR?&\L..MJ: PRWIRES
ONR7a i8S Laee LS 5 . Ldd osls &S o S
YA My o 0, S Fr LIS e O e
VY LS el o 8 Y DS g e p S
HYE s et 0 5 A Ly p ek ip 5
VY ESG g deel 08 /08 Db g e ¢ S
WA LIS o 5e o, 8 V/FF LIS olS 0 8
VY LIS AT S Y ST O el 0 8
V) Gl Y lPH 5 0 SV s 5 p 5
2 OD) 6555 & 2 VL L 2L ST slae o

KQLAL DIRTRV- A UM L P JUC Y 2

Ol pledign jade i ol dsy olull
(VAAF) Holt s Krieg Lw 5 sd i s |y,
E) J).L:\ cg:a_{f LJ‘.L:_.S‘ LJYUK le_hﬁ;_w: 6\}:

AF) W rlq;?l O s sl

FFge (05
e AS = b ey S L eSSt s gl Al
odd| Fal DNA 5 6 S o 5 e
Shimadzu-UV-160A ;s 4 P}é})&rﬁ‘ Lug

00) ws (5,8 0310l (ol 528)

AT L S glels 1SS glals

Voo shyls 0N ale s a3l Yot ys 5uST]
LT Ll a8 Cl 68 F 5
slatash pll cOda bntyl 55.(00) 350 e Juli
Al sl D3 s pa s B, A8 ol S
1y o3 dT (gla gt ST 55 e 5,85 5 5 Olale
035 b H sl Gla s S (uizman S o o) p
o s Jls R U NN g
Sl S (U5 5 LA HLuls 5 g5luli

el okl ) T b g ol i

by ey 9 3lg0
Pl slaaisei el GLalid 5 )T pmar
s adbate Hle SIVYAA Jle s Salas &y sons
Jlas 3 o Slel S Sy (gl gy oy catr
sla ale i 6)3Tt‘->.' Ol =l e c:_l:-
ol S5 Jolu bl j5 dolad ig, 4 edd Ko
Jlal &8 s ‘SHTC‘? o0l s Sl es s
s Sl 53 g 5 SIS 3y S gl
Cdgn s s gl RS Ll s el s el
ol Oy o Olale L Ls Jize oRsLeST &
s 5 e oo le3T js s e otu a7
L Lo gad (St ol Sy ple TS a5
ij‘vﬁ?lﬁ);}@}j&ww}:v~ J sl
5058 e s Mo 039 5 0k i ddd U oS
Olals 035y 4 05 Lk (5,8 0311 JolS 035, s
Jlose s La i lejT asslsl gl ozl (o5 5 s
OV ws 6 u&

Gl gl milag SL oLuld 5 gl
Gl ST )3l S oS w2 gl ST
Bys({e ssbas edd el Glad sl 53 39 4
Slind BL ol ol (e Ve 5o el Ll 0
33595V S pu b S s ais S ¢l (PBS)

5 Ll (g5l b 31§ il a3 T g dids

10.22108/BJM.2023.136254.1516




VT DY o5l cpas o Jlo ¢ 03 Sn (owlibiZon 5

Yo

juu@y&(ﬁwﬁ;&“')ew\v\a-@@
Jsdous S (glyls T 56 @59 o ST 5B 51 JT
93 (&L;LM\Y)\:,_:A&_L)DJ}P‘ elsle g_)T u.l.-:-
.,um_f,(;u\,_?@.sua_?,nh).\},%;t:u;m
GLes 53 5 b3l Hae M) ojled aily JEST I 4 gl
5 N oy 12 8 EDCM s (6l Jaoms
Ci 2s Sa ) 41545 DCM 51 25 Ko ¥ (DCM
MM.(V')MGM‘)J{GCbj}o)}}é“oxb
oBos 3> za LS FYr 2y e b st il S
pla! (Backman, Germany) sl 55 s 5 5 1Sl

R

O s 1l 5 7 i 4 43,54 O g2 Dliaiels

/YO o ,-#) FID 5w, KT scp-sil 5 ¢ 5,5
CPB740 (e ¥ Jyb s Ko ¥ had ey oo
Voo adsl sbas o oslizal falo LS Ol siew p pda
a3 YA G sles aids ) sl p 31 8 Sl am o
O st IS5 (glos 5 4o y5 Fr Uil gles o) § sl
w33 YA s 5 dESYIMY (gl 5l & il amp3 Vo
Y g gles aidsV gl sl S sl
ORI NN N WY PSP RPRN  g W8
Pl Sk 4 5ad) uali L GC jlodeTiowss, e,
4 g 4 25 Ao 5 Al ot (6 STL O

.J}J. Qb}}f&)c&mb)é@)JKQJ%.MJ)}TJ{

Pl
SLa i 1oL S sl 5 e ale plulis

Scartlaos Calies i ¥4 ol is,s05, S sl
Istigobius 5 Periophthalmus  waltoni ctenuis
P. waltoni . Ole sl 55 45 L5 5 leze OFNatus
s adlale jlea 53 odldides 450 VF s il 5o
ol s 5o (’Ji'”(" W iy ¢l gy ok (A

Kws LS 4 5 (PCR) e (o
Sl 5 (K0T ,48) BIORAD IS Luse 5
54 Uni_1492R e
3 (TACGYTACCTTGTTACGACTT-3
5-:AGAGTTTGATCCTGGCTCAG-) Bac27_F
0F) 238 plonil 25 Sa YO Glg pm 53 (3
4 5 e Ol CST 0 L g 4,54 gl el
Sl YO o PCR ey 5 Slej asl s
V eS8 sl )3 AF 5 aids Vgl 5o
Gl KT gl ol § sle a3 VY 5 aids
5 OY/% 5 54 Bac27_F 5 Uni_1492R (ls ,al
G s a8 s 5l sle ax s OFY
e J 8 Olgea Pseudomonas putida W30
i JES Olsea s ki OT 5 (V)

O s 6,50 e

SIS 5L 2o 3 ) 58T U5 65,5 PCR J o
Gk GO U5 51 i VFe e a0l e 5 A
Sl 5 ) il (KOB13) Slzte p oS sl s
INCBI )3 oU I guls i osliw p JI 5 oo
db o LT (55 sen doys 5 s Eudl
S35 Sl (s 0,5 iy 25, 0)
5 S LS S s ey sy L La s
A Sl YL u_ii;;}.x_;;ﬁnb@_@j: oL,
ot Bl Jpgme 6 SL 65 5 iz Olyieas o
e 3 6 S e L S5 sk s 3 )
{(18) 45 planil 1 +Y,0 45e.i MEGA

) S Sl S b g el 4

S Gl S e e b ol S slaas s
Lsee y3 Lot g A )y » (GC) 31 5 Ly S
Sde 4 ¢l s (VIV) el oy ) glls ONRT7a
O (el 5851 053 3l oy Bl 4 S5 555 )

}a)jj'é‘ 4”%»%(DCM)AQKA3)§6:;:JJ:~

10.22108/BJM.2023.136254.1516




\\nd Q‘)&.&)&:LTCU e U.«a-ul.o.’u/ Bl b ul)l}f e\i:.w: Bl Cb-ﬁwewﬁfﬁ ‘_g\.a‘_g;SL &LNL.J«}‘_;)LAJ;-

o3l> olis V i s =5 5 4 oLl (024570.1
@il g sde s les a; A Sy el Lleds
CU)'|J_..5NCBI BE TR SR S R 1 - SR LY

C,.w‘ ol :LL kiga“:.;j}.l:ﬁ g;.‘ﬁ-JJ J.} QT

Lod o oUl5 2 YL GC (o) ol
LT1L 5T slaalis 53 GC ows LT 4 e
A yend (ODg00 nm o ) V/FY 51/ Al & 5
G L) S Ll plo @ S 50 55 02
Y S 3 BT ool Sl edaTousa s sl
SIS 5las S Glacad . Lleds osls Olis ¥ Sy
ol sas0lis (7 JS8) dald 4 S baag ot
b ol Gl o Aoy s (28 LS 5
Slcab ois 5 e dlous b aalir 51
L allr o ot ol 18 5Ly ST 5LE
.#T@:@J)\:—diﬁjlo:;rf

H S oo b baalher jasis o by mb
NG PPN P E-H R I PRSP - JWRP PN S
Js Bl GYUK ot &S o 5 SIS T agli
GlenST T3l ¢ ite Sl a5 S s gL
T10 (sloasldr ¢ ite Jobil Lol e oS > 5 VLIS
Jsll 5SS Ll Cie &S > 5 YU T
G 53 T1L 5 T10 an i 3 O glis . Cmul e
o sl H/— 5 == b A et | O gl denS|
ICIPSIC I P P PO RPN,
03 Sla 5 3,8 5 s S0 ol
)QWM)JQLﬁf@b)M(\QJ‘lGSrRNA
= AlodaT ¥ U 53wl 8 o 2d o)lads
0555 MEGA 153105 31 (6 8 0 b (S35ké oty
—— Neighbor-Joining &g, a—— (YV) Y+ .Y 0

NR) " 5Lty o2l g Shpsis s Vv Vol s

S sbalis sl ale gilulir 5 oLl Y dor

Table (1): Isolation and Identification of fishes and isolated bacteria

ailae Wl Sl sl pb Y Sles
e EofrayA Q" NYSOFY oA V" T1 Thalassospira permensis Scartelaos tenuis
Pl g )L E00°0a"f#,¥" NYVC £'ry,0" T3 Pseudomonas aestusnigri Periophthalmus waltoni
& Eofeoy'sre" NYsoyy's v T10 Cobetia marina Istigobius ornatus
e SJle! Eo1ory ov,ov- "NYVoa. " v axy" T11 Halomonas beimenensis Periophthalmus waltoni

alder pa o s o)led 5 alid dep )3 =Y g

Table (2): Percentage of similarity and accession number of each isolates

Slead L) Gl 3550 GUS LGS 5 ks olad 45
a0 Thalassospira permensis MT180856 T1
ar Pseudomonas aestusnigri MT180855 T3
av Cobetia marina MT180860 T10
A Halomonas beimenensis MT180859 T11

L;\,f}:u};jtfv;,m&gjswu@.x?,;{.u;@q.‘uo\}:w:,,.w-m,.x?

Table (3): Percentage of crude oil degradation in bacteria isolates by Gas Chromatography method
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Figure (1): Phylogenetic tree of bacteria isolates that obtained from fishes intestine
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line: density
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