[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

QP )0 @iy a)Ladd (@339 Cmy )93 el (b} eole alGilils (alc alas

Cinly (gme Cont3 S (S 285 13 B ol (Ul g b 0S4y slb £ 5SL (gl D

el o Byt e T el 2 OLiSer Loy e T Sl 36 L Olagl (S (ke dons
R PO WP N I, TRCINCp gk K7 IV (A FETL W

I sl e osSabjy ogle sBuiS)y i yuSangligy < iins Spo ()
b oo s e g conuh smalen saSaidl (P

2 900 sBUOD e j s jglid saSuagly (W

P esSab pgle alSuisl (o sSuibpy aaSuiils (16

o) csSubjy pgle S bl sxSuiibdaae bl 895(0

Slona 1)j) sBuisiegle suSuidl.cswliding S 59S(¢

AY/0/TN s AAARECE LY TP

oS

le a5l (S (gopn niae (Sl oSl S0 aliusg 4y (Sogile) 3eShs 0555 C () 2325 1ot
OhreS 1y 0l 39y 4 gy bay onl g AR ja oS g bome b ()3l il S lio 53 (695 I
Wl e 3 pSiuw 0)sS s ()5 4355 gl Wile o led s gla (oS sl g gl .l ool

Loy oxe 59y ot I Wigad b plol 15 LS 5 4 o3gl] ol g (S bt Sl (gl e : 0 udigs 9 Ss0
a0 SUles e gjluolin |y 09 (gilolin datune (4o pundlSlg S b i 00l W) olaid] cuiS” gla
2 agile dn o (g A (2Ll § LSl pudlS oS0 (it b (g Sgjle 59 o o (SaS
3 (g dyges ol b gl g 0dd S Sigile b ol

il @oile ) 4325 sl (BBRC10061)Enterobacter cloacae sas 4gu 1 pidgj (s1d 4i8l
o3 V) Ggile 5l aoyd WY (g5lom balys )3 as ololids ¢ (ojlulis dpute ps (85 SluS 5 4 o3gl] cla S
3l ol 5 et oy 035 425 BBRCIO0OT Lawsgs gy 1+ o )3 (Sane Lo )3 392 50 (0>
Canyj baemo oy o e 5355l 5 Sile gl yalis 45 0l (LS (g)See bl (5,5 4 g gl
g G900 & Sgile & jo5 Gl 4 B 55 og)Sue bolte 9 9 (o0 3nl)8 035l ]33l s oK

4 Ulgs o BBRCI0061 4550 45 ol 03l i dalllas (] 5 Juols gl 5 6 8 doedld 9 Coow

255 518 oolitwl 3y50 (185 LS 5 g (S gla (1)S g 0 Cuslio 00LS 4 35 i

Enterobacter cloacae « & sla (p,Ss,hd ¢ ) 4355 «gsle ¢ silolis (sedS o 1d 05y

iy o _nes oS0 (5 ard il 0I5 1 s 0k §

Email: alireza.chackoshian@gmail.com


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

0)520 § (whd 3lias 18) ple—..slo (53901 28) )3 b 0T (G5 § Caibd 855 Wja3 sl $HISL (L))

W 99 93190
Wojle Himgh cpl 5o ol eolaiwl Lol esle
S sl oyl iy g i eS8y 5l &Sl
Caol odd ags YA+ 0)8 e g)bs pU L oyl
G5y 5 gl sy 20)3 AP osls L p)d5)lS
o1 4 Lusl hmgly end S0 5 Syl (gl
padgal (CaCl2)a, i paanlS’ Ll
(D gel  (NH4)2S04)\d g
V.old) g o2 juko (FeSO4.7H20)a]
(MgS04.7H20)4,]
OGSk ely 5 (KH2PO4)olnd
Sy 3l Sdme laowe a1y (KZHPO4)olaws
NB cuiS e g5 .l odd (gyln,5 oldl o
Scharlau <S5 ;51 51,57 ol ;5 9 PDB
Sy 3l DNA glyouwl cus .l odds (gl s
a5 Genet Bio ¢§,s jl PCR cuS 4 Bioneer
5'-AGA GTT TGA 27F (¢layosly .Cusl onis
5'-GGT )1492R 4 (TCC TGG CTC AG-3'
Sy 3l (TAC CTT GTT ACG ACT T-3'

Oia 8 el

ol 0l 6yl 3 s Cannj S
e Sy g (SBopie 93 jl il 5yl wiges
(S oale I S el Jos 4 gyl wiges
Cul 0397 Ao 0 )3 59515 (50 S35 S
ey dg2g ol > J89i 4 g o)l Jlaisl &S
J5958 5 b cla oMb 4 exgl S (6,00
4 Canl 035 dpdio o )3 Gl (Slpwgel <55
SMsls by cov cwl g0b) WUl SB ol
o e o odlitl ol mike 3l ) ks
& Jse58 OT P& Cwl odg 5955 ookl )
e 5350 45 520 ol 3 0 bl ] e
@ ol SB iges Dgb o gwome 039l
il Vo Gas b SB maw j Slpwggl oMb
Kooy SB dges Ll ol a8)S SB gk
Cusl 03y (o glo SIS 5gi o)
g S35 Lol Jols 5 Jg)l 35 wiges
5 blog olad .l 039 (30 & e olpen 4
ool Gldas cpl jo & dodo b 3056 aSle By b5

-

LV RY-T

Ale i s (259 by ©jle
ST ey 2y (sl ST 305 o5l
Sgile (V¥ )eca! (gl dils i ely Klog)] 5 o
(V) il elgil Silads 4 jgSiy ool
O9sie 9 oo s gy lyis & haaj by by,
@ S gy ol Caje el oAl dpogi dbyo 4
g Ml (ol olend 9 (S3d sl by ple
o8 )l9,Seo 51 onlizl (F=V)ecawl )] e an e
(Nl e Slge o5 5> ddais o (g sl
OS5 G 225 Olie 9y 2 daste Jolgs
blyd 5 Joloe S (IS o b i
b cwlio (Ve )l ools caenl gl 35,50
o 395 Pl Bl & gl g 5lai 5)50 03le g3
(W) i aes Sl (ool a5 See g5
Wle dely (oo S usillg S olpl
Pseudomonas  Pseudomonas aeruginosa
Acinetobacter Provedenica stuartii stutzeri
Micrococcus sp Bacillus Cereus sp
bl ;| Serratia sp &Enterobacter cloacae
&9 SB wbe wle i SluS 5 4 0dgll caliee
alise sl ()Sg)ad 5 sl g ol (gjlul
) aizd &S by il il a3 L«
(OY=IY).caol onis posil 1l 55 gjlo

B OS5 4 gk cpl I B
esi)lg S0 (65 4 g lolid Bo)b jl gile
U wp g Comb 3 39290 Mally (g sl
G5 gl ol 039y ]y cilies (b Ll
Qlize LS 5 4 o34l b wlo jl Glaal ol
.\w)%;:@;ag;):m;?ﬂsuaq_\;;u&a
e la byl b S )by dges
b il g il og diasly (slo @unlS)lg Se
16S IDNA g, oS b s 3 sl  lolis
p o ol SuS w0 8l aebl 3 ad ey
35 oy e bl > Sgile s


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

QP )0 @iy a)Ladd (@339 Cmy )93

el (b} eole alGilils (alc alas

S gy ly 15y GSel bl okd b
oA b Sl 4 Cund (gpeS L) G
9 ol

BAD gy B Cady il Sl See (5l s
g Wil oot B g Sue oS (iblie b b (SIS
Lyls cos wusls 309 b o] dg pleie Jloxs
Jae o)l culy S a (29,500 292 05 > il
b bz b ol s sels S lapee g9 0D
2 03508 Ay NA g9y &5 Sleess il ol
03)S 43) PDA (55, &5 (Sl 9 0l NA (59,
byl cov .l onds ooy Jasl was PDA (g9) »
asl g S LSS LY ad ciS wad 55
&)8L,3 o3 le as > VY gled > 5oy ¥ e
oAl gl S8 S el cund a4 ey Al
Al dls e aly CutS ela oo ) agpSee
e depe ol Gbh p ey el a4 gl
Sl bme 03 allh (slo pusilS )l 5Sio (55l
ol I 3585 5 b St 5l 5okl b
LA ()l S5 oS il an 0 ¥ glod (3 g 00
gl leld Gy S Slosde ololis
b Sl euis sdalie b il b gl )y oo
235 ey b ol )i U 5 ojlul S
sl SH3)r9 oS See SeS L g dny e
W05 odnlie b puilS)ls Seo 38> JSS (Vere
S ab aBS S 4 p)S (el S5y gy e
D58 gy B 638l (9 (e p)S b e
dlsyo oyl 168 IDNA i, b argySae alolid
168 IDNA ska 85 DNA gl sl oy g
G195 omw PCR Jgame 989 Il PCR Lawys
Sl Sco JalS” bl Tyles g o0dh (iS5 dokad
YE cuiS I DNA glysial gl 398 o Jols |y
DNA gyl slye o 45 odlitul (5,8l aielo
5 plost DNA gl o8 ol gt ol
168 asksd iS5 Al yo ;5 DNA gl 5
5) 27F _osas sloyesly j PCR lawg rDNA
s (AGA GTT TGA TCC TGG CTC AG-3'

&l 03y syl MelS 003
Sl ylr b Bl S Siluls
il ol (658 dged mlio jl b pudlS)lg Se
bl el e 43y (el canslio dne Lagce
65 /Y MgSO4TH20 »35 -\ oSy
p5 ) FeSO4TH20 5 -/-\ LCaCl2
55 /o 5 KH2PO4 55 /b (NH4)2S04
ol oad adle laie O ) S, K2HPO4
)blapu‘_’ﬁl )‘| W p...L:..af'//\ “9) b pH Ql}ﬁ.a
oG g g 028 it higp 9 4y b )l 2
S P SB e 50l SB dges ja 5l osd S
shie O Veoml s @bl 5l g g 4o, b
b Ggilpsges nl diged o 4S9l )l )l
& Yeerpm g oKinlejl clos p Sid awy
sloml .l s bolowe JolS jobo &y adds VO e
3 S5 le shade ST Veeml b o ol dges
sl 00 bgles Lol o 4y 00 S5 Lyl slon
9 Uad Slw 4ddd Vo Cde 4 palie b Lol
@ Jopel S Luls 5 5 auiby ml e
Ko il )l e gl o LSl Jaxe o e
slod 33 joy O Gde 4y 1T jo o)) » 4 Sgile
$9y 9 Wby dges Yl )l o 1G85 e
595 oo Jizie PDA g NA daly cuiS Laee e
PDA Lo Sy 5 NA Lo S o)y iy
o2l el ol S ol b Bl 3 s ool olazs]
cutS Lo b Bl ols vl Soo b
CuiS b il ash Ay cubls b8 ol
A5y sl PDA 9 b (8L sy sl NA ol
2 ol e JH S ey A8 ool e g8
a0 T L;Lea)bl.mQT aol> S sla e (59,

Sogb loj i8S )18 ) B e 4y 9315 b


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

0)520 § (whd 3lias 18) ple—..slo (53901 28) )3 b 0T (G5 § Caibd 855 Wja3 sl $HISL (L))

PH .0l osds mje5 O-ml pors b (5out sl jb il
098l by oad el FIA 5oy (Gawe L
Coj & Ggile (@0 ml 3 p SNV ppm
b oyl o] by anlh e wlSisTy
©jle g ol Ggile JSB 95 4 Cob pn ailebes
St Dgile Slolis agd (gl 3,5 A oAl o
BUtiSTly Cunyj 4y (Gine Laee (139331 I g o3
P e3)S mjgr oliiSly Cunajojlead g5, 1) ©gjle
@ g d9d Sy oBaiSly Cun (g gl plos
Blal 5l g pglid Ggle ln Jg dewam o)l
03938l 6l8uiiS Ty Canny b Ggjlo ¢ Sime basro Al
CgSen 31 6l SalS Laulyd 3 5 398 0 e 1
A 2)50 sl See 0ad il slo lae &
@ (Siee e ODO00 oS (gysb & AS gl
oy il odlol 5l g Bl ialiEl foF ol
piY sl Wy alolw cogllas dluws & b 0lSuiiSTy
oSSy Camy 5 @gile ajzs Slles ploal 4y
42> TV slod (55 ol waais L g ,5546S0) by Lo
oo by ol Sl s 4 .03 ool o3 b
Caj 3 518 Loy e3g S 4 il el
©gjle 05 Cunyj Aol H5lsSl 5> s oSy
plos Jols wali .0y5,8 ST 58l Mols” Laylys o
Gl 0395 gile 3> 135

S a5l So (gkails (S0l (gl
slod 3 ;bsSSl S 5l Cgile a3z 4 ol s
od odlatwl VEerpm g0 g 35 il as ) YV
ol ke 55 b oKiSTy Connj e Lo .l
oslol w039 Coll yram sla oSy o) > 4
(0 ml > )5 +/O)) e e ppm (139381 L g 335
S 2 i b iz o g (Fane bame 2 e
Sibe oAl sl sty S
b o] de olKiSly Cansj 4 (OD600=0.04 Jors
0303 418 59y V¢ e 4y 0l milaii )5ilsSl Sl 5
AW
gl ol plom lp (2> ioxe
S2000 o yiestb Sl oSz b s & 98
o a5 odlin] WPA <8, céls UV/VIS

N

5'-GGT TAC CTT GTT ACG ACT ) 1492R
dgds jd HiSS bB axad Job .l edlawl (T-3'
lp oad odbl e 5 03] o3 VO-+bp
Soye ) o)led Jgio il 9039 VYOUI o> & PCR
LS e

JS g w5 Jalome (g3l odbel 51 g
8 935 SUDNA > 4 il plas ol &5 ite
ashad 1S5 la iSly PCR olKws po b o oo
18,5 pbil 5 asly LPCR lwg 16S tDNA

AY by > DNA algl cudymly STy
A S b aida b Gde 4y 90Tl 4y

» DNA cuywly ol W)le a5 YO
sl 0 Cae 4 g A3 le a4 AF gl
0+ slod ,> DNA (sl aidy 4 bypesly s
Ol Bl gy il Ve Cde 4y 9 018 ke 4y
3 Blw a3 VY glo> > DNA (cle 4l Job
ASB ¥ g dddd ) Gae g

slod 3 oad iS5 4 (2l Job il 8k
4883 V0 Cde &y 93,8 Sl ax VY

ol a3 0V lod U Joboro 3,5 S~

LIS

Gy PCR Jgpame s odll 5l e
ol 2 oSes slatl s g Jgpame (sjloli>
TAE 10,5 ) 8L 5 803 V 3o 81 J5 s 5,89 553
§ PCR Jgase il oanlie j Ly wa odlil
Lo (JIg5 oo (adl5S 1 ey 9 48 0 5 59,
oMbl SSL g e D g
Blast Local Alignment Search )BLAST
Slads  olwlls & a4y L 9 (VA)(Tool
A5 plolid Sk digw 9 &5 sl g S
Wy lhow  oRaSly cuw) il ol
Sl 5 55kl Sgile @S Gy B puslS)lg S
S N Sy s LS el
g5 /- LaCl2 5 +/-V MgSO4.7H20
g +lo (NH4)2S04 5 V FeSO4.7H20
ol 2 & K2HPO4 45 -/ 5 KH2PO4
o )l 9 slo oSSy a3 oS s


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

QP )0 @iy a)Ladd (@339 Cmy )93

el (b} eole alGilils (alc alas

ok Al gla (8L Jolw o)led g4 il 0dg
Lootalie w5 pS il K by
S ol JSB NAS gy p )95 CeSwg S
g Conl W8S 15 (yp 3j90 5 b 538k g b
03)9! ¥ oslasd Jgaz )3 b (wyp pl I Jolb> gl
Cowl 04

el 168 rDNA 5g, L NO4 4,51
E.cloacae (5,50 jl (suin dow (6,8 opl 0
Loy AV dgas 0 ol 8L opl el
Jd> 4y Jg 5,15 E.cloacag(ATCC 13047) ¢ xS
G55k ol §) e (Sl 3,05 3Ll Ml S
Gamma 05,5 )3 Skl 29d (o Cgucne
Enteroba- odlgls 4 slsic Proteobacteria
(VAdQ).cuol Enterobacter i jl 4 cteriaceae

yile () 4325 )3 @ SLIY 2l
Vojled JS5 o ol @l g <85 5 sy 090
Y oojless S &S 4eS led sl ol ooy LS
) 45 Sl S ¥ L e (e ol
5l a8 NO4 605L b ol jo ol awsy 1) cgjlo
5 syt bl onslis i OB 4 o3l S
Shoy W owps Loy b s o
oo Ve e (Vereeppm INY-ppm)cssle
SSL ol anil adllas opl o 1y 5 Slae o o
¥ L 36 isee Joe SB 51 o s PG
G (3890 S Y e 3 (SIS aje oy
awslgs b (6,58L S0n Ll a1y 5 )Sles oy
055 |y 265 g atily Jlaal clbs s 4 458wy Wl
oS Ay 30w Cgile Cle ek &y g Ll ALl 4SS
Q350 liee oy i oS b Gl ol ls .ol
ol 031 2o yd yao )] pyieS g do > VY Sgsle
548 b 55 w8 435 sla 655 Sl
b g5 9 a5 sl M & 03l S ruio
(ol ashy Gojle ajo (gl (gpida bl Wl o
Gob Lases b o ML b o] cun lases 1
S S gyl edlitel 4 Heome g 035 Cgile
Slodgy () gie (el (sl il (133

B ile JoS 43 o 5 oy 255 > piaslS
bz 418)5 )18 pj 53 p3e)lS 5 wojle Jols I
ol I bS5 5 il | )l & (Game i
Gilwlis JT 56 g 03,8 JB 1y canl cigilo 4350 5)
3l 38y 9 I 585l 6 a3 b 9581 29 (0
ol i lss 5 p i lS Mo L Sl 1 b aigad
olKuwd b salis Jlie j0 A=450nm zge Job )
] o s 4y ol diges Gl cptegighy Sl
3 kil jlged el 55 Lol diged cigjle clale
Jsb 5> diges a5 035 (65 diged la 390
ds g b ouiles walls blés > A=600nm e
Olyis 4 yiegigdg Sl lawgi oad odly s
W35 s (OD600) 588 dipul
oAy sla Al

plsl 5l sl b (gl )l Se
4 Lol cuiS b e (g9 g s b culs
ol 3 il (Al eulS)lg e VY )90
NO4 4 NO3 NO2 NOI1 usl5,lg, S0 ¥ ybo
PDA 55y » 03,5 1i; PO2 § POI ousl8)lg,Se
S yi J69i8 9 b sla oM 4 o3l S )
Yol odel Cowd 4 dguie a5 &l Slpwgos]
ol o3l cuiS NG3 9 NG2 NG punslS g S
A > J89i e S5 S I PDA (g,
il Ay NLT a5 S0 55 3935 ()55 2
sl sanlio wlol .l osel cavd 4 PDA (g,
$3SLod il pals e pusil)ly e polod


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

0)520 § (whd 3lias 18) ple—..slo (53901 28) )3 b 0T (G5 § Caibd 855 Wja3 sl $HISL (L))

w9y LS b ol 5 e g 4Bl ialjél 59, A Jobo )
sl odaasy <[V OD600 & Coles )3 5 ok 5,
S 30 dg2g b gy 53 ok 0355 o i
Ol Loy 59y Ve pled 0 Wgjle i (e oS

ol 03 9

Sl bl ¥ o)led JSS 4 a2 b
Ul &S PG1 4 NG2 NO3 NO4 oL
Cob s 5o il ooy lis 05 5l 1) gl 4o
4 Veeeppm gl ks opile clale wnlys
Joleo (o) Jol 595 ¥ (b g 0ol Lials VFY-ppm
sl L ol 5l e sl awsl +/-4 OD600
g Caol 4Bl 501580 0,lgd (Jg 0ad dalae 0395 Cuamn
odewsy +[+A ODO00 (500 a5 o2 joy 1> Coles
(29,50 bl uby 3 0L Ol deg b L]
Lo YA s Gl 039 Hluss Sgile 450 Cae puo

Gl 0l 355 9, Vo b gjle

4 g oo Fdaies g 4 NO4 (oSt
03,8 Wy Sdxe lame 0 caallan oyl )3 ool Cowd
Y oyloss S Ll 0ads jolis gile i cusly g
21y St sl oo 13y 5 Sgile il i
Vo b NO4 681 e o LS oyl 438 s
4 Veoeppm Gl @gile chals g, 4 )
ool g Sh Ay cwl edb ials VYYYppm
4 +/+¥ OD600 ojlil 4 adgl pedls l5ue 3l e
& Cunl odpy pid jg) 53 395 e o i
5B 0 iy b e g 039 </VF OD6O00 Jslso
{NY OD600 (5o & 9, ¥ (b Sy g (55w
Lol 0w
NO4 (5385 bawg o i Ggjlo 430
chle 8 WS o o ¥ oojless IS .85 plool
ey Ve el 1 e eld Ca Ol
awly g a8l ials \WWSeppm & Y---ppm
</YYAOD600 & +/+¥ OD600 ;I 5,:SL (5,9

PCR (gl s oola] oS5 53 4, L 4 ad N opless Jopus

P TaqDNA  (20pmole/ul)  (20pmole/ul)  (10mM)  25mM)  10X)PCR i
Polymerase oyl
10 pl 1/5 2/5 ul 2/5 ol 7/5 wl 12/5u1 835 oo
pl

sazlis b o S s Qf}“}, Olasin ¥ oyks Jyas

o)l g S G s, IS eSS e Sy digas o
oo o
Cutop)S (555) 55 e 520 e gl o NO1 NA e85 U5y 5 (i sl oMol 4 o3gl S
SEepS  (oS5) woS s Lugio (sl o b NO2 50 15 9 1y
e (el ol e s bagie sl ol NO3
e (el ol e s bagie sl oyl NO4
CutopS (55) S e oy o & ¢ sl gl ol POl PDA  cS,5 J5oi 5 (i slo oMb 4 o35l SB
CutopS (SsS) s)S b Lusgia ¢ sl oyl PO2 Soedie 2 53 (Gl
CutepyS (Jel) ol dbee s 32 sl ophd NG1 NA e el 3 g3l e S S
CutopS (55) S e oy o 4 652 sl ol NG2
CutopS (55) S s 33 et sl ol NG3
oS () ol e %; b 5 S5 o PGl PDA o el ) S5 e S5 S
e p)S (Jel) ol el Lo 50 e gl o NL1 NA 5 ool s o ol & bslseo L5915 5 20
e pS  (Jesl) ol dhs Sedes 325 o ecsl o2l PL2  PDA e e



https://sjimu.medilam.ac.ir/article-1-1308-en.html

QP )0 @iy a)Ladd (@339 Cmy )93 el (i) eolc alSills (alc alas

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

% Mazut degradation

-t

N
5 o
] l

YNO TNO ¥NO ¥NO 'PO YPO 'NL YPL YNG YNG "NG 'PG

Microorganisms

Los 5l oad b SUNY bwg Oosle gy 425 ol N osles (S

Yoo NS
YA Y
VP
LT J ¢
b )
VY. ol
Yeos - A —&— mazut
E o
v
: —m—¥NO
RS 4
. .
. = T T T T T T T T T o
. Al Y g ¥ o 7 ¥ A L} \ K

Time (day)

BY U IPS PR P gb ole) G 2 NO4 8L az; 5 g3l clle O ow Y o)les e

Yoo COF
YA
Y
Vi o
VE v
YYeo
oA
Voo ’ g
o
. .. O —e—mazut
- —&—¥NO
e s i
¥ s
SRR
o
L | T T T T T T T T T = &
D S R S S O S B

Time (day)

D ao

Mazut concentration (ppm)

“ € v >

Mazut concentration (ppm)

0l Sl Sg3le gan) 452 J’ 0l = s NO4 6 Sk a5 o5l chle RE IV IR g P J_i..

— A a

E . )

g V7. A

= ¥ RY

2 5

g T AT g

g e & % X

g A aE @ —e— mazut
S ; o .
= - =l mix
S S

3

= Xieis e

Time (day)

BY U RIPS] PRy TP gb obe) s 1 a9 S bosa ss; 5 oyl chle ol uw F ol IS


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

0)520 § (whd 3lias 18) ple—..slo (53901 28) )3 b 0T (G5 § Caibd 855 Wja3 sl $HISL (L))

s Ralstonia  picketti 59, ¥ 5l o g5,— s
2y Hlde opyiin 4 Alcaligenes piechaudii
9 605wy +/A OD600 4 +/0 OD600 i 5 & 55
a5 |y BTEX IV - ppm dgas L5 jo) Ve (b
Bacillus Jolis b (5,81 5l gl (YY)l 03,8
ly p& c& jg, Vo e yd Awslyy Enterobacter g
(YA a—2> ol _Spy §+/Ya ,p, 5
= oo Ly S5l 5 (o9 (sl muslS)ly S
AP ) Sl Sy 9 03)S Joo Jaiellyl sl
JS 0 (Y= Y )b L S Tgy0ud (aaw
sl il paeily p sl dalllas 5,8 Hledl g o
Sldes bulyd (yp b dtusilys g 0399 Oliios
o Ll Ggile sl (0895 cuslio 5 dise
Sled g 5V

42355 0yl 05 Hlm Olidod 4 a6 L
SL il )l Sn jl odli sl Ly wgils iy
a5 gilwhis U dily addllas cpl o ololis
4350 Qi jpad (090 (BBRC10061)E.cloacae
Sl gla )55 @ agi bsled |y @l
S Gle (o il Ao dine) ) oA
SaiS an s Uy 51 (BBRC10061) 45w
o Cgile el 6 pSsle Cunl )08 0 (YL
Ly dn i 005 aslyy oo oRiiSTg Coj (slo 0)lgsd
Sl A (95 byl Sl ool (Jg a8 juie
a3 il Ll u 6,86 (BBRC10061)4; g
o] ALl
8315wl

() S9lB 0dSudingy Sl alwg (pim
ojon cnl jl Jlo Cales (sl dedio (owga 3 ol
05 o S0ya8

S5 i g Cou
008 4 >0 oylg e 4 Enterobacter
S 3T 4 Ly g Y- J e Sgpimm LS 5
o 4l ST siaslyy oS 4550 s NS g )un
b 4 039 sla S5 5l E.cloacae (YY)l
2 3k Ul g 0l (siluliz gy 0jo> (S
E.cloacae .(\ )l aiily S i 4 o0
Ul (V¥ )i 039_ﬂ sl SB Sl oaslis
o= = L (YY)l a1y pls cods ag o
40 dilw &S A ole 455 b Enterobacter
gl ooy lis s 3l e calisee bla o ) &
3 Mo 5 3l ol Cows 4 BBRC10061 4y g0
2 920 0dirn sbo (2S5 5 Cua
S Slllas 4 an g b sl 0340 Liailys gslo
Oladllas g gilo (danj a0 dine ;0 Sal
29> L ilisee slo (1355, (59 2 03508
L awslie 3 1) pobs adllae cudbyge (i oy (o0
B le 68 buwg @gjlo 4 o3¢l SB oy
Beeemg aJol clale IV emg 5 o diwSly
g (s o, Ve (b ]) S p 5ol il
SLS p55lS 210 emg clald & 59, V¥l g
Trichoderma L a z)L38 -y 0 (YF)llow
Ol @aile ayjo (gl (6 i (2Ules harzianum
Gojle sy 4350 5l Jols zuls (YO)wl oal
aS ol odhy (i b ap og) 4 S j3 3990
V339290 Ggjle p) S0 5l ey SV gy 00 (b
VO 5l e Linles g ol o ayjos S5 p,S5hS
o) SLS p S LS pupyS /0 e bale 4 )


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

QP )0 @iy a)Ladd (@339 Cmy )93

el (b} eole alGilils (alc alas

References

1-Asghari H. [Isolation and identification of
hydrocarbons of mazut via extraction met-
hods of column chromatography and high-
performance liquid chromatography]. J Uni
Isfahan 1991;45:42-9.(Persian)

2-Vieira PA. Biodegradation of effluent
contaminated with diesel fuel and gasoline.
J Hazard Mater 2007;140:52-9.

3-Marry PA, Coin D, Sidorf H. Biodeg-
radation of oil polluted soils. J] Hazard Mat-
er 2008;110:32-8.

4-Leahy JG, Colwell RR. Microbial degra-
dation of hydrocarbons in the environment.
Microbiol Rev 1990;54:305-15.

5-Vieira PA, Colwell RR. Biodegradation
of effluent contaminated with oil. J Hazard
Mater 2009;148:73-9.

6-Ewies JB, Leahy JG, Colwell RR. Bior-
emediation principles. Mc Grow-Hill; 1998.
7-Juhasz AL, Nadiu R. Bioremediation of
high molecular weight polycyclic aromatic
hydrocarbons: a review of the microbial
degradation of benzo[a]pyrene. Int Biodeter
Biodegrad 2000;45:57-88.

8-Pala D, Freier D. Bioremediation of clay
soil impacted by petroleum. Engenharia Te-
mica 2002;10:29-32.

9-Xu R, Obbard JP. Effect of nutrient ame-
ndments on indigenous hydrocarbon biod-
egradation in oil contaminated beach sedi-
ments. J Environ Qual 2003;32:1234-43.
10-Sharma SL, Pant A. Biodegradation and
conversion of alkanes and crude oil by a
marine Rhodococcus sp. Biodegrad 2001;
11:289-94.

11-Niehaus F, Ewies JB, Leahy JG, Colwell
RR. Extremophiles as a source of novel en-
zymes for industrial application. Appl Micr-
obiol Biotechnol 1999;51:711-29.

12-Talaie AR, Jafaarzahe N, Talaie M, Be-
heshti M. [Biodegradation of aromatic
compounds in crude oil by isolated micro-
organisms from environment]. Zah-edan
Uni Med Sci J 2010;70:68-80.(Per-sian)
13-Mashayekhi M, Kahsari S, Farajpour A.
[Isolation of porphyrin compounds redu-
cing bacteria in crude oil]. Iran J Chem
Chem Eng 2008;4:51-7.(Persian)

14-Rashid AF, Rezaei KR, Farzadkia M,
JoneidyJafari A, NabizadehR. Survey of
phenantherene biodegradation’s model in

contaminated soils by Acinetobacter sp.
Iran J Health Environ 2009;2:196-202.(Pe-
rsian)

15-Yousefi KD, Heidari-Keshel S. Isolation
and characterization of a novel native Bacil-
lus strain capable of degrading diesel fuel.
Int J Environ SciTech 2009;6:435-9.
16-Darvishi P, Heidari-Keshel S. Biodeg-
radation of heavy crude oil in wastewater
by an efficient strain, ERCPPI-1. Desalin
Water Treat 2011;28:46-54.

17-Arbabi M, Heidari-Keshel S. Biode-
gradation of polycyclic aromatic hydrocarb-
ons (PAHs) in petroleum contaminated soi-
Is. Iran J Chem Chem Eng 2009;28:53-9.
18-Arash M, Miri M, Malosak S, Heidari-
Keshel S. Biodegradation of heavy hydroc-
arbons in soils. Iran J Chem Chem Eng
2010;38:63-9.

19-Fardin KD, Heidari-Keshel S. Extraction
of oil compound. Int J Environ Sci Tech
2011;12:535-9.

20-Kafilzadeh F, Miri M, Ghaderi I, Ham-
ideh K. Isolation and identification of hydr-
ocarbons degrading bacteria in soil around
Shiraz Refinery. Africa J Microbiol Res
2011;4:3084-9.

21-Chikere CB, Shidner P, Sindhof W. Mo-
nitoring of microbial hydrocarbon remedi-
ation in the soil. Biotech J 2011;79:431-8.
22-Hua X. Degradation of hexadecane by
Enterobacter cloacae strain TU that secretes
an exopolysaccharide as a bioemulsifier.
Chemosphere 2010;80:951-6.

23-Saadoun I, Hua X, Sinor T, Liebert G,
Hiemen S. Microbial populations of crude
oil spill polluted soils at the Jordan-Iraq
desert(The Badia Region). Brazil J Micro-
biol 2008;39:453-6.

24-Kalnina D. Problems in cleanup proc-
edures contaminated by mazut. Materialz-
inate 2009;20:74-83.

25-Beskoski VP, Kafilzadeh F, Miri M,
Ghaderi I, Hamideh K, Timoty Y, et al.
Change of isoprenoids, steranes and trepan-
es during ex situ bioremediation of mazut
on the industrial scale. J Serb Chem Soc
2010;75:1605-16.

26-Yaghmaei S. Bioremediation of PAH
contaminated soil[Dissertation]. Sharif Uni
Technol J 1997;16:62-8.(Persian)


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

0)520 § (whd 3lias 18) ple—..slo (53901 28) )3 b 0T (G5 § Caibd 855 Wja3 sl $HISL (L))

27-Plaza GA, Beskoski VP, Kafilzadeh F,
Miri M, Ghaderi I, Hamideh K. Utilization
of monocyclic aromatic hydrocarbons indi-
vidually and in mixture by bacteria isolated
from petroleum contaminated soil. World J
Microbiol Biotechnol 2007;23:533-42.
28-Zhang Z, Kafilzadeh F, Miri M, Ghaderi
I, et al. Characterization and biotechnolo-
gical potential of petroleum-degrading bact-
eria isolated from oil-contaminated soils.
Bioresource Technol 2010;101:8452-6.
29-Marchal R. Gasoline and diesel oil bio-
degradation. Oil Gas Sci Technol 2003;

58:441-8.

30-Gertler C, Beskoski VP, Kafilzadeh F,
Miri NB, Ghaderi D, Hamideh H. Popula-
tions of heavy fuel oil-degrading marine
microbial community in presence of oil sor-
bent materials. J Appl Microbiol 2009;
107:590-605.

31-Lodha B, Hertler C, Gieskoski NP, Ma-
filzadeh F. Biodegradation of pyridine by
an isolated bacterial consortium/strain and
bio-augmentation of strain into activated
sludge to enhance pyridine biodegradation.
Biodegrad 2008;19:717-23.


https://sjimu.medilam.ac.ir/article-1-1308-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-06-02 ]

QP )0 @iy a)Ladd (@339 Cmy )93

el (b} eole alGilils (alc alas

 Evaluation of Petroleum-Degrading Bacteria and Their Ability in
Eliminating Bioenvironmental Pollutants

Heidari keshel S', Rahnama Falavarjani F, Chackoshian khorasani A’* Mashreghi M°, Ebrahimi M',
Yaghmaei §°, Etedali A*, Normoradi H’,Solimani S°,

(Received: 1 May. 2013

Abstract

Introduction: Biodegradation of hea-vy fuel
oil(Mazut) by indigenous competent micro-
organisms is one of the new fields of biote-
chnology in petroleum industries. Biocom-
patibi-lity and inexpensiveness characterist-
ics of the method have developed its appl-
ication day to day. Isolation and identify-
cation of oil bacteria can be an effective
approach for degrading heavy fuel oil.

Materials & Methods: Sampling of the soil
and water sources contamin-ated with oil
components was carried out. The samples
were incubated on special culture conditions
to screen potential microorganisms. Then,
their degrading ability was investigated on
mazut. Best microorganisms were se-lected
and identified. Then, the degr-adation capa-
bility for mazut was in-vestigated in ma-
trices containing fix-ed and floating mazut
by the strain bacteria.

Findings: The new strain Entero-bacter
cloacae (BBRC10061) was isolated and
identified from oil conta-minated soil in
Mashhad to biod-egrade mazut. In aerobic

Accepted: 12 Aug. 2013)

condition, 13% of mazut (1%v/v) containing
in mineral environment was degraded by
BBRC10061 during a 10-day period. Eval-
uating the fixation and floatation of mazut
and also impli-cating the microbial mixture,
demon-strated that the floating the mazut
and preventing its adoration into the biore-
actor wall increased the effici-ency process.
However, the mixture was not able to
considerably increase the mazut degr-
adation.

Discussion & Conclusion: The results of
this study represented the strain BBRCI-
0061 could be used as a proper degrader for
biodegradation of the heavy hydrocarbons
and oil compounds.

Keywords: isolation, mazut, biodegradat-io-
n, oil hydrocarbons, enterobacter cloacae
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