[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

wlag Oldod gl § Cublug 0uiilS doxo
TV =YY Olao , 1YAT 3ub Yoyl 0059

31 (PAH) &f dil> iy «C5log 5T (S (9 5579 300 o™ 4 1285 S (5 7L (S5l I
ngTq;u")o&os.;&Lé;v@)ﬁgy)l@qlg)o

Ol cp o Ol s} donly Dol 3T o881 oy 5 Jammn 03 8 (Sl slnliGhoRD po 5357
012l oo Ol ) donly (oDl 3T o850 g5 Jammn 03 8 (Slslinl 2 0305 udS” s 9 5573
Dr.Kafilzadeh@yahoo.com : L, edews

Ol o ¢ Ol oty oDl 31T o815 s § aen 05,5 b3kl 1399087 plglt 53573
VAUV /Y 2 pds VFAONNY/0 1 &dl 5o

ol

@3l Joles axlys 5L (PAHS) (o il sy SClos)T gls S 550em oS o gl (551 Gudiows nl 53 1 ks g 4is
A3 S ey ol e gla (8Ll e O wps gl S clle oz s

DS 5 odS o sla (68U 3l sl S e WS Ol s il ST 5 B S e il sla 3T s L8 B,
Oy 4 e ol - PAHS oS 20 sls 6,50 il s ONRT7A ilesl ol 55 Lol ciS Jases .3 S eslizul PAHS
23 8 13 eslinal 5,50 LS 5 opl s Sl Ol Sl o) 2 8l e eansSls So

s sla 8L slan i il e 4 ls Sl 5 Ol Sl e i PAHS siiS oy s AL LS plisags gt gl
S PYSS EAL\FALY sl 1 e a3 VIV TYY G Sle Lo jn e it wlbta g oKl 3 el 51 5 ol oS
Ol 1) e o VI 510V L b 6l oKl 55 e 5w ol 5T 5 Il 0diS w5 gl (8L sl ke el s
ool J3 oy p S 2 3 T S8 5Ol ad e a5V 5 YV LT ks wlbss g, olKasl 3 ¢ gy S A YV 5oV
ol e 2 53 Y anlys Ok ol 53 s s 08 A VY YT 5 O 1) e 8 s T 5T el b
-MT@>4{~.’)MJ¢J§JM>\VJW

VL T Sl i oS ol e Sl ¢ anlys SIPAHS LS 5 oS o sl (6,50 3lolir 4 55 Lt (68 amd
o Do 4 L PAHS ol 06 S TN Sl s oS il elgess s 350 ool 03 et ld (8Ll (8L sl
LS 4 S

oses5 g holes axbos ¢l BT s S clale « PAHS) ¢l dils s Syl gl (S ssien 1 galS 0851

Polycyclic (PAHS) ¢« al> a o S slay,l Aoio

cilie gla ol L 51 Aromatic Hydrocarbons S Bd s (S e shS YF s ) jles 4l

3555 s Sl Sl s lame 5 Ol 4 e bge Siad Ol L s Ol glls 5 a8 S 13
534S o3y b sl st VT s o SLS 5 ol sl U o b ol il e ) 3 e S XY
PAHS el a; )8 & g5 gl il b of olaxtle Db o sUT o b ¢ S b sla wlsts g
Sha ABL ¢ ooty mlioe Jold e b ST 5 8 e B Sl gl p s s Sl
STy sbanls ¢ (A slge gl el (Sl s la op S st axbos o (3505 slba sVl


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

OCon 9 0015 JudS ol 8 2573 /1A

A 5T sl by s Ol (s i o
3l 0,5k oS 4 ke p 5 (6 8L 4503 1T
3 ol i 4 Glate $503 8 S (g osb 4 S
Ol 5 (s dlae yal) Sl 0351 o ;S 4y 55 W50 V
.(\YAo

sl S a4 sla M@J\jfi.:a YYAL L 5o sl
S50 ol Olisl 53 Sib axls 3 1, PAHS oS 5
Sl ¢ SL &S S (asile G pl 3l I3 )
sansly cdbs el 1T s Jlas w5 Sl I 5
Al arlys (Vb s 3 e B Cpl Rl

oIS 4o (gls sl 5 S WAL Il s (o3l
ol s Sés aslag, sl L, PAHS wLs 5
e sl oS A e sla SL plad Gt pl 3 5 S
23 2l slas o RIBIL 8L nl 2581 5 Lo
Wl 03 g i el (g4l 4 gl sl 5L<:M_3\Ji§\

e gle 8L YA Jlw 3 OS5 S8
Sl (p S aoder Gl 3 1y s 0T 518 5 CLSB g sy
lAss S W S oS 5 Asls S8 sy se b
03501 T (s @505 53 oS 4y sl endlS 515 S
G ) 53 )y i (Sl am s b osls bl
T 4 & e giST e V0 L SL g 1 0A
A3 8 (g5l jasis 45 T

S A 3y e 53 ;505 el el Ol
S sdats s gl sl asle PAHS oLs 5
Garcia-Vales L. s ks ajm oUlsb b gess
S 5 e e s VM JL s IS
by Tl b 5o gl il o Sley)
Sil—ula= NAA s O, L_Sea 5 Cerniglia
U 5 Grifoll Lo s 0,505 oS 525 gl L
SALSe 8L 5 ole 4 iluli 44T Jl o
53 0L 5 Boldrin lav g o wlis 4 LUls L
Sl bs a g Cus nnd 5 Ol 44T JL

S 8 Sles S e B L SL el (g SL

= GLp e ST 3l 0k 5 S 0t Sty
2155 5 S 0Ll 4y otes 2 b 4 5 Lsd s
eSS VNS U s S o a1y Ol s dlax
Ola3lm Sy 3 g sl 0 VT Ol s PAHS
ol e e ol el G el s aime Sl
e 3L o o gl L 0L o S S
O3S 058 08 ol T M 4 015 o L]
5 e 0L ,0) 3,8 oLl Dliis 5 0 81508
OYVA

o et gla sl VT 2alS sla ol 5l S
o Sl o b B e Sl eslinal 5 SO
el G5 ,xs ( Bioremediation) 5 ~Sol
oSy il (sla o 3T il e w0 s gL
Al 55 5 (6 ey Sl 5l s Sl 4
.(Zaidi and Imam 1999)

335 ¢ bl 4 015 (o ba (6L (n e
3 3ad o)Ll by S il o3l gl 5 Lo gy 5 o il se
<S5« 525 s . (Bauer and Capone 1985)
Oy i) Sl Jalse 51l 4 sazme S 5]
S5 ot Jolse 5 (OT 2l 55 po g ¢ St
505 e sl 0581 PH (S clle L)
Jones ) ls clts (Ui S e sl pla 5 ,aud
.(and Alexander 1991

035 LPAHS & 2 4 36 o8 il sls (5 50
Oy 3 5 ol BT el e oty S0
ol S g (S 5 (ol (LB (5 5 S ae
305 iz o Gate gla (L Jle Ol e o)
C sl (S S s F ST s
3 2> Sl Sl e eSS IS S S 505
5 obsess s gls i el i s SLs
S b ol blods T Ol Sl s b e Kt
s sl S (5 S1 aa e B ol
Diaz and Boyd ).zl 5 s 53 PAHS s
.(2002; Diaz and Grigson 2000


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

W ouis 4 o0 Sl (S 5L (S illns

Crond ims (6 ot YO o 51 T (65155 4 ged
Ui S a3l 53 O A plonil T o
Sl = s il sl 8L b g OS]
S GU13 s s Sl el B (gl
At plomll e (el 10 e p o e
gl 5 OF 3l day 5 3003 335 O5S1 35 S ol 53 15
2525 PAHS s 5 o Ol 5 552 0 g3l o
(Moopam 1999) sl

Con3) (& st YO as 51 O (6515 4 yai
aorbs e el /0 Gassl gy 5 ((elaw
g_éjjlaﬁuaww.()pwc&ﬁ\ﬁjl)ur@\
4 fy a3 5 ( Lmal 5 Al bodd anl) (ol ald
Sigm s Ser Sl iy by 5ol Jame oL
A S s LT

0 Gl Sl s g3l (gl ool > 5
aS ol 258 bse g (PAHS SLs 5 sis
el el o3l PAHS 5107 (S s s Ol e
5 PAHS SLs 503 8 505 5550 cnl o3 ol K2
JSCie ol ) Gl ol S laes 4y Of 3 s
S35 = el 3 PAHS TY Jydows 05 S (g el 255 5
4 il 53 PAHS J o )iz aslizal Lol ciS lases
o=l o3 ool CiS e (4 8 el s s
o ciS lase l lS 5 sl s ONR7a bl
Jsdome s Do s ¢ s 2l 51655 5l s
S 3 S 531 53 05,8 el Sl ey 5 a4 Sl
52 A0 S byl s U ol Sl ax s 00 b o
ngmh@&iONR?amwgb
sl 53 dals o po 4 SETVV/Y Loy a5 ol L s
.(Kasai and Kishira 2002) ..

CTsls gad iS5l 3 il ebl gl o
5 @le ONRYE Losws als 1)+ o 0 4l
ges a3l e S ) e S (Gl G b
b 51 ) e Ve Lo lesT 4 el Jime gy
S adds Ve e 4 5 bgle s 2l CyONR?a

sFowler L. s i, > olS sla aiy, Gl bl &b s,
(Diaz and Grigson 2000) Y+++ Jl ;s o, Kas
ol b w055 sl dbtay, SLLI

3G e sl Sl S Ll o g
Sl PS5 5L e, a8 aile ook g3oslas
Sl sl ISl 8 w5 Sl ali g Sl ls
L Ol e a ol8 e« b Ol slos ¢ ok ol
22 S o aS sl s e 5 b Jalald da s
Lien il PAHS LS 5 6lls 555 gbe ol
el ol g N B RTRUN P ST
S chle oS cl of 51 Sl Jles axls 3 e
23S ke 1Y 5N o e O s 0 s
035 */TAY PPM 5 +/80) 5 5 s Slguny 3 5 2
Gl (i opl 3l s LOTAY asly LiS) ol
dr Slegsl sla S odes oS 4 sla (5L
oBL s sles 4zl 510 8L 5 Hlad) ol adl~
Sl SL Loy e O s ol S e o g

J.J:L. = okdld>

SL g1
Gl (s ol ol s 4 S Ll
G il dis Sley )T LS 5 eliS a0 sl S
3o 2B Ar S e S Ly AL
cazlos g ol Comdae 5 (05,5 sle oy,
éuu\}bjjdbj)}&u@l_ﬂboa_}m
Ly (C)okws o LT s (Bils Jy « (A)Six
s oSl Ol w0« (B) axls w85 (D) Lo
duW)bdjfgW}UeJiJﬁwa‘
M‘MLA#JED}J&J})}W}@[{)J;M
b o alsag, s Jle 3l et altsgy a3 S
O 3l Ol e SUT S s sy 5 o8 Jld
Y/0 axl s b gie Ges () KOs e syl 4l s
Sl 5 WYAG Jlw jlg =l (6,8 4ged Jeab ¢ e


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

OlCon g 0013 s wul § g5 /Y.

(IR WP Y RSPER B WA PRI FPP VA | BPVA DO
Sl S B3 plIS a5 48w 1) e 00
PAHS 1)l jon e s (ol BT 512 (S 5 It
530S e G Ule ¢ (ol BT i) 0T w5 by e
U PO W PR I IS e
Liows g5l 1l 3 51l Lol 3 e 5 ol 4y
05 5 (ol wTL s Js b ) PAHS 5 s
el Olsme a5 (2l S O el o Lo 5 S
a5 Y0 las s e ol bl e s S eslina
Ld S albie § aids 3 e 40 sl Kol
(Kasai and Kishira 2002)

Sope w fesb A mse sk s Dl 658 ol
N 350V B s S il b s el Gl
Sl S AL s O dald sla Dl Sl el il
Sisler and Zobell ) ws 3 oslizal olKaus 05 5 6,8
(1987

i Sl ol a5l b ol&an) aslis gl
Cs 52 53 PAHS SLs 5 oS w0 la 6 5L
o s S eslind (Sl s ANOVA (sl RIS
03,5 jasia lp (pmen A3 (010 s, 50 gl
cble U 680 L s PAHS s Ole 0 bl
I 5 (Correlation) Seovew 053l 51 S
A eslaal

L’
e sl S sl gla S0k Js o
gl > axbs s 5 f s PAHS LS 5 oS
3 ANOVA la Ose3l dsl suis angliso 7.0 Jlez>|
Sl Sl oSl 1 31 s e 0lis Sl
et ls sy 5 T s PAHS LS 5 oS 4 0
Sl arlys g sl il el oKyl 5
Rl e a5 (P>0700) 50 sy (sols e
(P<2/00) s § alemS gyl ore OVl s oK
Loy s o by, (i by, gla oK

sl by e wsad Sl S Ve e i S
S35 2 5 ik dxls ONRTE Lo (555 2 o
s S oy ol 51 2ty ONRTA Les
S0 S b A Wgad e Gl b el IS
2o Y ode o be Sy e 25 S planil Lo
Sl s (S Wb :\Jif;.}b a5 Y0 gles
b s O Gl s Jasms Cushy i 51 (55 5k
b () m e sl Gla SIS A s (W31
s sl S Olsis 4 ding Gilid dls ghyls &S
Sl ke L5 S O s PAHS LS 5 oS
Dged S by e L a5, 03 sz s gl IS
ool 5 S sl § e OLL Sl an Al
250 030l 5 S5l e 5l e S s g SL
S e 535 b (S e XS 1S )
sla Jlasl sy 5 Las il alls JBT ey 54
o ¢ oS Sl S Jd Sl S e
2l s 3l deST 5 VU« S5 e Sl pn >

A Sl S el 5 gl
(Kasai and Kishira 2002)
b eai lu= PAHS oS 4o gla (5L
Sl ot S 15 S Ol e a3 e
ool 5550 PAHS i 0 S Ol il s
53 6L (St palls ciS g 5l 23 8 13
Y0540 IMP) s osls oS &l sy 5 55 o>
KOV VP JURRCIPI IV § 3051 IV WPTRPR CUJE QU VP
Sodos & LS lamee 3 8000 3 sk es 5 055
CiS Lo L 5l a5 58 Sank ke 4i3s N
e b esls piaes bl oL ONR7a
Al S /0 skl 3k (6L O sl s
Ulse & gomm = gz 10 D) oy O 3l 5 0 4
Ao 8 el l Sl S gls Lass o ) =il oo
b3l cxlelnil 61 (Diaz and Grigson 2000)
Seas ik gla cble L ONR7aC S Lses
YAVSRVA R SVATSNVAR SPVARRIVYNIVA SIVA SIVAD BN \ [ (01


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

YV ouis @ e Sy S 5L (Sillve

)

Olse a4 ol 21 5 I 5l ek plil sla Siabesl s
S5 5 S e L Ol 40 5 PAHS (ol a5
£ B8 gl (8L sl IS g5k 4 s S eslin
oS s sls (8L sl 5l sy bl 4
53 e 68U ol Ol s el ey iy ol 5
OS5 e 3 s axlys O Sl i axlys Olige,
e sl w23l Bl Sley T OS5 i
S Sl adls sl 4z a5 e 6 A Sl Ll
S dalt 5 o 3 0T o Ses AL
Giw s b~ .(Bauer and Capone 1985)
Gl il 5 Slog,l oS 5 G s S bl Sl ol
Héﬂ;jwljélwuwlﬂfgw‘w\
s Jd s Gk S e B e L g s e
S 5 Lo (S ades 51 Glae slge S by ol
A Slagyl DS 5 5550 53 S o gy 20
Lol ol as o8 ol a5 ol 4 b 50 ol il
3oL O el e 4 03 sy 5 Glae S5 & L]
Sl oS sl g 5 Lt e el Sl
S

£55 45 ol e SlS sl oy gl ol
Sl eslaal o s) (Metabolic diversity ) < bk
Gl el i Sl gsT LS 5 s bl (e
AU s S cile [l b (el 2T 5 ki)
S RGI R WV P C)\ A NI IR v VRS ST
AL e ol 5 ady cle o Vel sy,
chle a5 Slbesl cul s eslizad 5550 abge 53 sur
Lol gl ails s Sl )l oS 5 5 SN
o=l S sl =5 3l Vo w77 5l Ko ke il 5l
S 9ot Sl o a5 o WS (6 S L
S n y alS (gl il iy Sle

ot ol e Yero Jw s ollSes 5 Juhasz
B LA L o 5l Sas chle 2150 L &S K,
SAL vy ol il L Syl SlS 5 s

P A Ol LT B 5 als b el
xdls el s 5 2l s oSl o ri

Jsb 53 PAHS SUiS 5 i o Ol s 2 02
e lasleyss Sy 63 b s3 gagl EAY 2
e 25 gmo a5 sl ST 1 2y s o
Ol SKad Ol Gl LML Las e 5w e
Sl =+0AY) ueny o555 Sl w700 5 5 asl
35 o o8 g 3L Sl Ol Sl L LYY YA
a Y0 S Bl L dall w5l 5 (= —2/0Y)
Jlte Olsie a0 (Y J3ar) e o 55 sl s 65
05 S alis gla e js 4 Ol ) Sl ges 5o
el ol 031y OLES b 395

S Jmol sl Ol 1 Oles Rl L reas
ol Ol 5 0l 03533 PAHS LS 5 0 genl A0S
Al a1 chle o eas 555 55 5 Lb e Sl
(Y s gad) dey oo aleslop53 53 55

AL shas Sl e (503 e sl 0505
das e Olas el ST 5 Jlas edsS s gls
L5 S ola (68U (goliad &S (g 0b 4. (P<:/+0)
oS 4 o sl (6L sl 51 S w2 | ks
sl iy sl 5

3y ey s ol 3 s e ble e ol
ltag, s | alisg, c Sl wbtag, slealKanl
S azls o sanls by ol
e sl 5 (8 wgie 5 day ) VYN0 Y
D55 ace sl ool 53 sy 5 2l s el 5T ke
Sl e (Yolawgte Hub ) & 5 E0 V08V (S 5
azrbs Sl o be 8L ol Ol JS 55k
Calyls e S 5 WSl e s Of ) iy
(P<+/v0)

la 8L S s el gla b3l bl
Pseudomonas sp. PAHS LS 5 suiS 4 s

,.,\}Jﬁ


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

OllCon 9 0013 s ol § g5 /Yy

4S X3 S jasie Yeoo Jl s Grigson 5 Diaz
e S sl b el s s bt 08 a4
dle ol bl o falS s sl Ol 4 ol
NaCl =3 js oS00 clale 53 o a8 sy 0L Wl
2 o bl S BB A 3 s i 5

S JSs S asia VAVA JL. s Brock s Ward
YAL B YT 51Kl Ol 530 L s 1 S sded e il
sMillet ;s 2158 55 a0l e 2alS 1) 536 S
Olses 45 L5 S o Ll a5 opl 4 144Y JL. s Bianchi
s dse /8 U K chle a5l bl s ol 4
L 0T 51 ey 5 IS e iy il e (/Y g 2
AL el S chle )l

s> Almallah ; Bertrand L. 5«5 lidss s
Sla 68U s el (s GWL S L3 144 JL
S sl Bl s g L3 B L Ol s 3 e
2 ol 5 S s s S Ve Wit 5l s
B Bl 3 el M sla (8L oS ol -
a0 S M i kel s a5 S Ol
H3g la 0 S g sdem a s

S35 Yooy Ul s Altyntseva  Plotnikova
i sam 53 L 4 30 el lus Gls 4w 45 Lsls
plawiw il il e SO A0 ks
5 SI= Ol (= 0B ) Sl Rl
L3S A e

S5 onl
S uT o Gy e ) G 3)lse 55 B s L
o=l a2l B e Pl L, s les 4o
Gbloe 51,38 s ezl ey sg Lol Ol g
Lo 5 (13 5 @500 Sl oKais] s Ol g 4 ) ilises
S s 3yse el O s s sla el 5 Se
2 3ol L 5o e e VT 5l g ltis 2 b 5158 s
)L—:’l}l‘)b)ohjj&_.)j_w‘) %L)JJJL&MQ“}L

ol ezl LS e )15 Sl 53 3 se gl oS

/Ay s lsl Pseudomonas cepacia
53 Al e SRALS OT 5 ey 5 Aoy 0 355 ST
S 2l 5o 4 Sl ol G 53 4S5 )50
A3 S edalin /0

0L 5 Il s Ol Yero Jle s Tiehm
3303 S8 e 3 se e Gla, pSU )l s
by OS5 ol el Skl as S s
T Sead gl chile s O 5l eddlis gl SU
S 4 OF Sl o 5 dey 0 555 S 0 A0
i s s 3 ol G 3 il e el
Al e 4

ot Jlo 53 RIS Lo g o plonil Sliios 51
o s S WL gl sl s b 815 S
s 5 ol 4SS eslimal gla |t e ) e
S ol g spa 53 0 Sole 4 LS
D3 s sl S Lt 3 5 sl s 5 ol
oo Ll s dal o6 15 S S
D ol G 53 e ran & Ui 5 08 Juss
Slas il gls cbale 3 el ST 51 s 4 o0

53 5 Ol S e Sas il Ol 0 sdle
slge Olsee p Oloy 2l 31 b ajls SJss PAHS & o
ElE 2 e 038l DS 5 ol s Sl Jel
O 5l SUs e sU A 53 Sl (6,8 o3l 51 Jool>
350 0% A Ol ¢ S sla 2hle plas s a5
)@)‘ngl_lpw.w\_}gLM\Jii;dujj)j\Mras
NP Juﬁ\pl}@mpuwﬁuﬁt‘,ou
538 Olye Gl 5w sl o3Y sl
s FIlonov.cul gl csi8 L L (oS0 el
Oljes o8 Lk @ ol 0 Yoo ¥ Lo 5o 50 O
Al b Ll e

sl Sl 5 of 5l eas la- Pseudomonas putida

Ol aSSysb a0 bl o il Oley csdS L 0351

R VP P T I W (S PP ISeR.


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

Y ouis @ e Sy (S5 (Sillve

5> addllas pizmen 353w » PAHS LS 5 L L
S5 S e 0S5 elised 5 LT eyl b B
03 5 s 55 3513 0,ml L ks 5l eslial 4 Ll
L bl sls wlde s iy Slalllas w0 5L
S50 s mlae 5 080 5 s il gla sl

.J)lb

S8 g oS
Gt dare S Bl JS 60l o s Jon 4SS
) 0Ly sl 53 s ol iy oS el Ol
ol Sl 5 S A3 503 N 5 (oo 655

.JJJ§‘-$A

ol 3l gla So T 5l Lise oS sls s ey 58 B!
o lpd ol d 5 (Sogd Sl s paxbs e
o 5 L bl plad 5 S O gl donST e O e
PAHS LS 5 oS & o gls 650 (s5lulir
SV aT s 5l i oS Sl e SlS ¢ a3
S5 o=l oo sl 6 8L s (6 SL el
Gl 3 SO 2 bl (3 &S ol 1wl 50 95 5

..\;SQJ'.?J%Q)MQ\)PAHS
SLS 5 oL SLanze e Sl ki sbledy
ol e (5,50 Sl sl il s Sley ]
= Sledig sl SIS o 5 J gl 058 PH.

s S g Jalss ol U g Dlids 55 50 S

4zl gy 5 2l 53 PAHS OS5 oasS 455 gla (5,50 sl ¥ sla ke aglie =V Jy>

sﬁrug‘,gﬁﬁud,rﬁ{ BNEY J~<’L~‘ S P s s (g S sl J‘i-’l*‘

. - oK
ol 5 Sl el 5] Sl

VY Y4, Vv YYV A

a a a a Sz alay,
yYY yov vy Yoy B

b b b b s s,
Yo A 3% YV C

c c c c LB s
vy Y Y A\s D

d b d d > B
VY Ay VY 0 E

C c c C axbos o8

d;-(i‘)d)ﬂjTM)JOCld.ﬂ)}é)lﬁ]#j‘MJ%JJf&‘)\bGO}L&JA)JJﬁyéudﬁgkﬁﬂw&:}jw*

(P> 1 /v0) ks s e


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

OlCon g 0dl) has wub  J70 /Y4

oS wpw sl 8L huwyg PAHS oS 5 Ol 43 NaCl Ko chals i e i Jel- @LZS—" BPECS

0 55, ASTP) Y s \ISTS ST S slale
oelml ks gl sl ks el sl ks el T ks el mT ks Ay e
VRL-) VS A VLS £ S VAT R V2 5 SRR VLE 2-BR VE) SOV VSNRYA A SRV & :
SOV VY aeE8 T R a/a00 STV Y /AT /ey Y
o/ /YA /4 0) W/2VE /080 o1 /et /400 Y YRR ¢
N S LY L O L YL - DN VYA IR VLY 5 SR VO ORIV A AR VAT A 1
N AY 08 VL Y A /8T iBA /AT /e0) A
008 WAVAL a/s0naVY /B0 /e /b /e0E AYY a/eg Ve
/108 /2V0 /e /A /e /4 0A V/AYA /+0s AR X 'Y
VRY-TR VYA R VIY A SRR VTR RN VLS AN VLY-s SRR VE) A NNNYLY VN YES & R VEL & Ve
VS S VT S S VRS £ SV R0 A VO ¢ S VOF L S VO L SR VOF ANV ARV 1
VRE TR VEY-L SRR VIS RN VEY-A NNV 7NN VLS 2 ENNNNE VIR ANV 1 G VRS AR VIR A
AANY v/r0Y +/+¥4 /08 +/eY0 /YA /A o/ Y'Y /oW /A Yo
YRR A YIRY3 YRR AN oY o/ved VAR Ry eV YY

PP ER SPRES

\RIST) 83 ASss Vi sy S ks
oelml ks sl ks el gl ks el mT ks gl ml ks Ao e
+/v4A VYA o/rqY VA /AN VAL oz C/YAA VANV /A .
ANRE ATV sAA AN AL AN aVE Y A AT A
DNV ATU Y AT Y Y VA Y VY A $
AR LR VAT SR VARV VAL ¢ A VILY R VAL NN VEVN SR VAR A SRVON LW VIL VA 1
VART-INENRVAL R VAR SRRNNEVAL L SREVIL DR VAL A IR VEL A U VA RS BENNNEVAS'A BENRVAL Y] A
VAKLNEVAL OO VLT CORRVAR A (VLY. SR VAR L S VAL Z- S VIL VS \ AV AL \e
YV OAYA AT AW AL Y Y Y Y /A VY
CRAY AT sAA A VA VY e AR e WY Ve
SAAE NN A0 ASY VY A8A Y W AY eV eV 1
CRA MY VY Y T QY oA VL e0Y /A \A
COAL N T QA 0 AR /e0) Ve e ) Y
o/ Y0 o/ /Y /e Y oYY oYY AR oYY YAALY o/ Y Yy



https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

Yo /..ouis @ by (S5 Sillve

|
0.12
01
X008
- —4 ALE Ol e
5 006 . ol
4 0.04
002 \
0 I I I I I I I I I I I
002 4 6 8 10 12 14 16 18 20 22
Ao s o Kad e Ol 5
b 595 53 Swd iz sla s 55 Pseudomonas sp. Ly PAHS o 0l =V s ged
|
0.2
X 0.15
Z . /I/I -+ L Ol
;‘; 3 .//' R
Y005
0 I I I I I I I I I

1T 2 3 45 6 7 8 9 10

JZ_;LA)T 093 LSL“).JJ slss

Salesl o5 55505 b s Sed /N ke s Pseudomonas sp. s Sb b s PAHS Gl Ofjme — Y ls ged


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

Ol5ed § 0313 JudS™ b 9 3575 /Y1

olee axlin 3 (gilop Gsed sl ol ol o)l sabe aii -\ IS

Lles YA LT s s sl S e SLLS
S 5o La 0l 5,8 5 Sl s s Vs slee S
b GSH5S 5 psle wllad . 28 Gl S sds
.\~°a—\\/\:p> a)w‘r.:;:.aa)):.wj

Solas,l gl o Soodes (8 o3I AYAY Lo esly LS
Aol axlys Sl 5 of s (PAHS) (o) sl
o Al Sl ST ol&isls ( iass b

Bauer, J.E. and Capone, D.E., 1985. Effects of
four aromatic organic pollutants on

microbial ~ glucose = metabolism  and
thymidine  incorporation in  marine
sediments. Appl. Environ. Microbiol. 49,
pp. 828-835.
Bertrand, J. and Almallah, M., 1990.

Biodegradation of hydrocarbons by an
extremely halophil archaebacterium. LETT.
Appl.microbiol.11, pp. 260-263.

Diaz, M. and Boyd, K., 2002. Biodegradation
of crude oil across a wide range of salinities
by an extremely halotolerant bacterial

&l
ng'le 09 AYA0 ,.)céjipj.ﬁ)cdj_ji ) ¢L5J4.12AJ3A‘
sl sla O 510518 S 455 e p S gla
C s el B e O aslie 5 gd s 5 LT el
c(..'.'.i'._b 093 ¢ T .]a:méj).}}.ﬁ‘jvjl& MLLaﬁ

\'/\U\'\ W¢f}be)u
SIPAH S8 5 ol S a0 SlgonsS s Ko
e Al Dl T o L (65 s S
sla 5 el 5 lalr AYAL - sl
La 0F i 5 Kb anlys 5l il S5l 5 sl
) il e Sl T oL 5 aes el s
°K‘:~'|JL55}J}'.‘.")J§?A 4.:.\;1) MJ‘ wlﬂ;)ls Ml; UL{'L’,
e Pl Olghol OIS 2 (a5 St D)


https://sjsph.tums.ac.ir/article-1-170-en.html

[ Downloaded from gjsph.tums.ac.ir on 2024-11-25 ]

YY [ ouis e Sy 5L (Sillve

Tiehm, A., 2005. Degradation of polycyclic
aromatic hydrocarbons in the presence of
synthetic  surfactants. Appl.  Environ.
Microbiol. 89, pp. 258-263.

Ward, D. and Brock, T., 1978. Hydrocarbon
biodegradation in hypersaline
environments. Appl. Environ. Microbiol.
35, pp. 353-359.

Zaidi, R. and Imam, H., 1999. Factors
affecting  microbial  degradation  of
polycyclic aromatic hydrocarbon
phenanthrene in the caribben coastal water.
Mar. pollut. Bull. 38(8), pp. 737-742.

consortium  MPD-M,immobilized onto
polypropylene fibers. Biotechnology &
Bioengineering. 79(2), pp. 145-153.

Diaz, M. and Grigson, S., 2000. Isolation and
characterization of novel hydrocarbon
degrading euryhaline consortia from
crude oil and mangrove sediments.
Mar.Biotechnol. 2, pp. 522-532.

Filonov, A.E., Puntus, I.F. and Karpov, A.V.,
2003. Growth and survival of
pseudomonas putida strains degrading
naphthalene in soil model systems with
different moisture levels. Proc. Biochem.
43, pp. 303-308.

Jones, S.H. and Alexander, M., 1991. Factors
effecting the microbial degradation of
phenanthrene.  Appl. Microbiol and
Biotechnol.35, pp. 401-405.

Juhasz, A.L., Britz, M.L. and Stanley, G.A.,
2005. Degradation of high molecular
weight polycyclic aromatic hydrocarbons
by Pseudomonas cepacia. J. Appl.
Microbiol . 83, pp, 189-198.

Kasai, Y. and Kishira, H., 2002. Bacteria
belonging to the genus cycloclasticus play
a primary role in the degradation of
aromatic hydrocarbons released in a
marine environment. AEM. 68(11), pp.
5625-5633.

Manual of oceanographic observations and
pollutant analysis methods (MOOPAM),
1999. ROPME.Kuwait.

Millet, G. and Bianchi, M., 1991. Effect of
salinity on petroleum
biodegradation.Fresenius J. Anal. Chem.
339, pp. 788-791.

Plotnikova, E.G. and Altyntseva, O.V., 2001.
Bacteria degraders of polycyclic aromatic
hydrocarbons  isolated  from  salt-
contaminated soil and bottom sediment in
salt mining areas. Microbiology(Moscow .
70, pp. 51-58.

Riis, V., 2004. Influence of high salinities on
degradation of diesel fuel by bacterial
consortia. Can. J. Microbiol. 49, pp. 713-
721.

Sisler, F. and Zobell, D., 1987. Microbial
utilization of carcinogenic hydrocarbon.
Science. 106, pp. 521-2.


https://sjsph.tums.ac.ir/article-1-170-en.html
http://www.tcpdf.org

