[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

93 oode (gaollad (Cons ) o 9 Cuodlw alxo
RSTLR Y T RUAVI RVERN I |
OYF B OYD Slao AYAY Lk oo)lez 0,lod (ol 090

"

Availible online: http://ijhe.tums.ac.ir

sevell ¢y
KA
s
(AEH) |

u&h}}: Jle

s
U,
o, o™

" Of Environ™

S @ w poSo0 CiS b 5 0 Yb A 4520
Pseudomonas aeruginosa BNA2 4 Serratia marcescens BNA1

‘b\.:LG.sU °)Lé'.’ v.r_)‘,g: wMﬁl MW Y c.\ﬁ.a 6_)1.1)@..’& e g‘bL:LG.:U 4.;.4..»

Ol O (i dagd oSN ¢ i U.Lc o ASiSls (8380 5w SKon 05 S (54 s s Sm iyl el S (g ey )
dlj._l_\ ‘J"l) LJJ\J AK.;.;\J g&:—_.b C:»L.A ISl o ) .]a.:?u: a})§ JLL.:LL.n] gl.lJ\J ‘;\_.4[..& S ) L;\J,.IS.} (J}fm.a aJL,,‘:r)j) -Y
Ol Ol (i dagd o5 ¢ 2 p e 0dSEs (65 s Som 05,8 SLetils (S5 g S 61 S5 T

s> e ool e L
. [ - /.'o"/ oolar a.../ S, ..' P
W}W)Wj‘;ﬁl;- 3,08 (slaoslicl M}JKJ/L;LAJSW S g Ao Af/+V/Y0 Sl s ég)‘.?

Slestss o page 3 S @ Vb Gt lipd oo ot ] (Sloptonecs 2 o S 5l 4y AZARVA LIENCPR NPHE
e U s e Lo ey ol o] G e 0 LS 4 dad
el o =55 58 Sla gty Sl el Sl StaS

Serratia marcescens BNAI (slaa g oo 35 O 55 Vlo |t 5 0 e Ol g7 iy 0 po0s
addlloo 5 ooy o S gyl aibis jl o s Ll Pseudomonas acruginosa BNAZ 4
b CiS Lo (55 o BNAT 4 i055Vlo i 4o Olsd (oo 0 500 4
oA iV i 2 Ol et 0l 28 2l O Ve ol ot 4 ilns
Ol g S5 s olpan 4 BNAZ2 s BNATL (clsts g Ko 5 alls S ha 5
3 S i (I8 1S 5ile s S oK Loww 5 o(Tween 80)

LU it 2l &5 Vle 5 st 3306 0o 030l ot g 313 OLES gl Aaiil

(st A sVl g adS OLS S
Pseu- Serratia marcescens LS & )|

domonas aeruginosa

o 4z Ol 3 S obslie Cilie (gl Lo 5 O Vlo o s Ol o (510 i
BNA1+BNA2+Ma .(7$/¥0) BNA2+Ma (¥1/AA) BNAI+Ma sl les 3 & 55 Yo
(¥+/1v)  BNA2+Ma+Tween80 .(#1/+0) BNAI+Ma+Tween80 (¥#/45)
ol Cnls s y5 (FV/V4) BNA I+BNA2+Ma+ TweenS0

oS 2 DS Yl 0 eie COUSE o ol ot 0 peSo 2SSl 03l 206 pS s
Vb G sl bl sl e Lol g axllls ] 0 58 0 O YL
33,5 olézul o s Sl o gonn 40 0351 iboLio

J‘,i....n A.Lw._t.y ﬂjﬂ‘%

mohsen.shahariari@uoz.ac.ir

Please cite this article as: Nadalian B, Shahriari Mogadam M, Ebrahimipour GH, Nadalian B. Biodegradation of malathion using mixed culture of
Serratia marcescens BNA1 and Pseudomonas aeruginosa BNA2. Iranian Journal of Health and Environment. 2016,8(4):525-34.



https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

Lile ool aag sla U g 5l eslinal 4y Ol 5 0
bg pas 65,00 YU Ol O o Sis 5HTIO,
53 oo o) bk 5l Sl eslizad V(G iy o
ol Vb bl ghls & o lacslb iYL
Sheslazal fioman 5 (Al sl eslital s 5 S
L sla g il ile atb iy O s nltnST sla s,
SlS 5 slaml O Clni gl Sl amen
eslizal 15 S o3l (A)(o,15 5 5m 5 iy o by il
L ST nl mds lp aboed 5 (038 sLoa i
Slp el 5 S8 el S (galadl Lgsw
Sl bl oS 5 Sl 58 S L
Ol sy s Oloys ol by S ad Gl Lo
05,0l (V1) el 5 Jams Sl g 5 el )8 e yams
GLSL 53 Olias )8 il s 0 Ls sl 15 S
iles S Ll 3 gt w1y 3l s x5 ase gLa S
o il e s LS8l S B
s aps oUls b e gla (6 8Ll ol L
Sl LS 3T Sos 50 ,ind 581 sLa 25 o 2
Lysinibacillus sp. 4 01,5 .« Lgl 5l a5 asleds
Agrobacterium .(\Y) Sphingomonas sp. «(\\)
5> a5 plonil Slallas 513 S o Lil OY) radiobacter
Ol o 0iVle (s 2 325 3 e Jalse 50 4
Shibamoto , Okamoto La.. 5 e plewil Slallas 4y
(10) 3 0l,Les s Shan .o o235 oLl (O0F)
@ Ole 3 Ol s LS 5 05 S wblsl 50
|, Acinetobacter johnsonii MA19 «_ s s
o i 5851 la (iSe i 51 G 055V s S asdllas
b o Sy gislis ol i J a8 gl oS el
Slapl b e S i 3 e eslinal 03 28
«=Ls Mercaptothion ; Maldison Carbophos
53 oVl cble (V9) o, 5 Karyab .ol o

A 5 S (6 Se3lul ps5h Ol sdan glal]

IN\bd

e brrgd 9Vl (s 5 42525

FURYP)
bS5 GV A5 5 b ol Sl s s oa it
S 3 S o a2 T 51 S5 55
el ods Sbt 5 Ol s (ST L 5l loes Lo
ajijélx;»esub\ajj_nduuisu]w%gjﬂ\
Sl o280 S STl sl 6 i SIS
e . e exlinad bt 5 (65,538 LT J xS
Olgen o3 YA oy Wl b S5l o 5o b s |5
oo (ol 31 s o3litl (ol 05 e5lizu sl s sl
S S AT e pens Ol ¥ s SUL
53 0 ) o e Gia 3L (V) S e 3Ll e
555 il i e )l (s e O 5
&;M\@e;ﬁﬂﬁ\)@%.mw Jls e 1 5l
s il 0as SNGb 5 eae il a3l S
S o olg 0o 5 b i bl sl C ol 2 s
QMﬁbdu@Lfﬁf}*“ gl s 5e 5 (V) el
Sldlas DS 5 ol (e 3e) Sde Ly S ST oman
Ol o 3o cnl odlr S Sl sl ol oS
035 Joe «SoeS 55 5 sml ol ildenST sla ST
LA AS e 5 SnS 555 (ST ple loagtonn
S eslisal b 5 e (S5 0T s 4 p3 0 LT 58
s Sy g 4 LIS 3T a3 T (55 5L5S Y s
Sl dly Sladles 5 (F) des LS 5 ol (5 e 2
el O e 5 31yl b5l sdas 3L Ul 5 e
bl i sl AUl G a3 55 0 035 (e . 0)
ol sl s S s &S I s el O ke FtOND
s bl Cde 4 (F) Ay o s ST Ol
2> LT 3l Sk 5 OF gla S 3T o a1l 5
53 3lee cpladas I (V) sl o 3,158 Gl 3 bl
e sl s 4 LS 5 el ol 6ol Lol L
Sl fo shdaes Gl LB s s olecd (SO

w‘bMo)wM‘J\yw\wd‘fS&w—ﬁﬂ

}fg yﬂtf
TPAE Gliwoj /p)lg2 o jloid /pidusd )95 | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

OS2 5 pado (5, e Cpuuuxo

)b)l'.:"j’ LSL“‘ Qj)‘ 4 /) (OD600nm) u—iLGJ Q)}J_i l—’
\..MLJN‘L.’@J‘”“..L:!‘]QJ’“ O~mL§jL>Va~mL
ARPHU G55 5 0 S mie g5 Ol 4 el 05 VL
RINRCITPWRVELY: SNV NIRRT NGNS PRR v
el 5 S olie J s sy o, s SV e emL s
LASYemg R A IS Ve MG (5 4 ISV mg
ormg dl s IS Yemg (|5 SYvmge LS
bl Vemg (oo Sl YPMG ¢ Sl 5
LS sy mL (ot Sl Y Mg
Q,\Ayu‘j)\w.;ﬁj@%j VeeemL 5 05 5Y0
glos Y rpm s bl S 50580 gy 2 500 Y

OA) s 6,18 S 1SS aw b 570°C

SBNAT glag g oo 55 055Vl (s 2205 Ol 0

BNA2
b s Gal 05Vl (st S Ol e S
Lo 55 iS5 oy BNA2 ,BNAL cls s
/00) N (0D ) e sl L Sl ey 5
G5k 5ol en o BNA2 4l +/00 s BNAIL ¢l
Low 0 mL s> Y0 mL <cls I, 5l Tween 80
A PH L bt 055Yb Yor UL of e 4 s 4l
23,51) Jsdr 53 el plnil (slajled (A eslizal V Ly
5L s s o Ve 4 Ll a e A Sles
IS e b5 Y0'C o gloes 5\ rpm s Ll 2
Ol sled s 5 S e 51 ey s (1A S S
Wliay Soge ol gowie ey S Sl D0 S
YmL e o508 6, Seslil g i g Se 3l
o8 b g5 (655 o Oljoe 5 4l S iS Las S

J‘—‘;'°J‘—’\j"(OD6()()nm)_)—"'°}“3ﬁ_)"§?“"\

A}?DQ y
. ﬂf |9 gylo) b s
. limo] /plg2 o lads /iidid 095

Ol gl bazo Cublsgy pale gazsl g fy ale solilad

ovy

bl s S INANY pug/L o5 Vb ol
ol 3 la 55 ol jle clale gl aslol s luslenl
@) 33 0556 S1.OWV) ol V=Y pg/l o las
SWlas Ol ol 53 045Vl 386 i (g Seslul 5 olulis
a s B S Slag SUase) s Ll ol si rL?L}l
ar s LIl ol i plosil (glarllae dzes oS 5
ORI b VG 3 el 5wy oS Ll eslizal 4y
Ghle VL sl L s (Ul Ol e (S 2l
el w)ﬁumwlﬁuq.u_wir_ﬁlﬁmpi
Lol s 5 $5uslas Gbla 5l giluldar slags SL
adllas fpioman 5 2 053Vl o5 a4 e 5y LS
S S 53 oSO g Sl eslinal 5 WS ciS S

RGSU PSS WIS Vo300 IY-{V PUIPUR >SS o |

b B, 5 50se

L g CiS

silli= BNA2 s BNAT clad o 5l andllas 2l s
s a4 adlate sl s S eslizal LS5 ) adkee 3l el
S 30den Glae VT (5 me 3 555 glaanidS 5las O
S 3 Sogr LS laey s 3L Jlaz con 5y iliss
S s Ol bl st el i VWL
< o, 3 BNA2 sBNAT glaw s w5 055V
(\+) oI, 5 Shahriari Moghadam L. 5 su2
53 3 e sbaay g Il Al el Dl s WS
Sl S g EuiS L 00 ML g5l sl sl
YO C los 5T 1pm H5s b Jls Sk 5505l g5, 2
sl Jaat Bl 5heslial b ls (6,80 ad o 1S S
il g el 5l 5 s osls o s, Hermle Z323K
A el cliS gl ke

035k s 4 20 55 BNAL & s iy ()
LAl


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

5 il glajles Obe ol w2 s ANOVA)
A3 5 s Tukey oseT SaS L 05Vl o5 4 320
A bl SPSS-20 1531 p 5 lave 5 G558 5okl (slalye
asily

oA 0Vl e 4 5205 53 BNATL 4 g el o ) 5
iy g g s 53 o5 0 BNAT law 5o sl 0ls5 s
wl e 4 =l (gl o3V sl S @ e S A, S
@ g 3l OIS (38 L;‘.?\ijjlﬂj;@'u WY PO
Vool gsl> Suase il a0 mL ;s BNAI
ARPH L G555 08 w65 Ol 4 Gl 05230
Lo oYY we a4 3B Y rpm 5 L YOTC gles ¥ L
sV Ve pL sl JSuse b o 53) 055V o S
S S5l 3 Jmn odasOlid ) Sls pad . (Lot
SIS 5l S oBas Jan g ol b bl S 5y S 55 055Vl
T O YAV min olsj s 055V ol 38
RSV PN W

s BNAT (ba & g o 55 055Vl oy § 4 325 Ol s
BNA2

S b s 5l Lmesls ools 0L 5l Ose3) =
osbols - IUT o el = (VA P=e/F) s
iz lasled o ol e BLII Sl Ol Wb Sy
$33 4 33 dmlle =8 . (MFVA PT2/0Y) 5505 55 5
el 0l 03531 Y U 3 S 5 O30 pelal p Lajles
Sl e aly e 55 055Vl 4 S Ol 1 2l
5L ,5PVIVA) & ol slas 5 L2l 05 SV Yer ul
5 (BNAT, BNA2) o5 aslitl ape 55 g 3
20 Ol 1 2S4S J= 55 el ot Tween 80
@) ¥oo)lad sl )3 (Ao ,3V7/¥0) O sVl 2
53 055V e 455 Oljze sl el oty (BNA2
Ol il sl 0 03,50 ¥ Sls 4 ad 5 Ciliies gla,les

JfM‘)lS)?b)LQ.&)L@‘)J ol ‘5;0)\Ju| ‘5))_» s_JJ\?-

OYA

e brrgd 9Vl (s 5 42525

4 P CJ‘}:& asdlas S o Cbu‘ alsee ‘5LAJL¢.;J -\ Jj-\?
BNA2 , BNAT it o g Lalls &5V s

P10 o saliiu! 4 gu 4,3\ Tween 80
\ BNA1 -
Y BNA2 -
v BNA1 + BNA2 -
¥ BNA1 +
~ BNA2 +
7 BNAI + BNA2 +

055V Olj w5 gl Skl

Lo b)) i8S glalaows 51 050V0 ol sl g
JotYomL 30 a4 (s eslinal (00 mL) ¢S
Ao S byl oot 4 NOMIN Sole 4 5 ablsl ol
Jst YO ML bav 5 Isdme T 50 5 el la 1506 e
s bglsme o b sl sl 53 0L 53 s S ol sl ol
5 A (5, ST JalS b 4 it Sl g o
gl 5 mL >0~ s s ea Sl 0o mL & g
o o3 T oLy b Jime o510 ML sladbs am
)l dshoa 51 ML Lass sod 50T g s (6,106
Agilent 7890A Jus 38 31 S 5ley S oSaws 4 ol
53 o oslizul Oy s S G35 FID L Ial o sems
(Yem Jsb « (Agilent) (. 5 HP-SMS ¢ 55 5l oo
Glos g s Y Gl /Y0 5 /YO UM Jls e
551535 Y0 'Csle el Glos YO 'C Gy 5 abaises
ACC 5 asl gles . aslizad | sl 58 Ol e 40 055
08) a3 8 s wids 530 'Cmin 3 LYC e

Sl Jos 5 4520
sl Oge3 3l ealiizal b baesls a5 w3 oy
OsVle s 432 Olje il (glasles 50 4yl
(one-way «,b Sy lls 4 BT Sl eslinad Ly

%ﬁ yﬂtf
TPAE Gliwoj /p)lg2 o jloid /pidusd )95 | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

01,500 g ade (5l e o

o Ol cp i 5 0l e S A, 5B sl 6 S 3503355 (5 b 5B S il gard o3 ols 0L Glas

O 31 o S o s oo, 3L w0l 315 6l

S5 031 bl it sl sles (555 4 53 amlie s Y Jpux

BNA1 + BNA2+ BNA2 + BNA1+ o .

M-+1%tween80 M-+1%tween80 M-+1%tween80 BNA1+BNA2+ M BNA2+M BNA1+M alises ‘sh)h.g

BNAI+M

130 BNA2+M

SIYEA IPYY BNAI+BNA2+M

BNAI+

RN YA c[+YO

M+1%tween80

- YYY -[a5 AR -/Av# .

M+1%tween80

BNA1 + BNA2+

o[+ £9 AYA% <IYYf el “[+Y\
M+1%tween80
- s
1000
m__
600-]
=1
s
] :
o] 5
10 II2 1‘4 1‘5 llﬂ 2:0 2‘2 2‘4 2‘6

el 0k gl O g SIAY/AY N Ol 5 055Vl (Al 055Vl s 420 (&8 SIS 5ks,s) fljf,:u,;—\,la,g

05Vl Gy 420 Ao
{54
1

kit glajled

calse bl o el §aVb 4 e do s =Y Hls ged
+ BNA2 -0 Tween80 + 055Vl + BNAT ¥ ¢« .5YL + BNA2 + BNAT -¥ ¢ 556 + BNA2 -Y ¢ ,.5Vk + BNAT -
Tween80 + ¢55Y6 + BNA2 + BNAL - #Tween80 + &5V

%ﬁ yﬂﬁ’ . A
h 19 (liuso j i /(o
- Qliwoj /g2 6 losds /@idid 695

Ol bumo bl sgs ale ozl iudg ju ole aoliliad oYa


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

0D600NM s i
D

e brrgd 9Vl (s 5 42525

—
. Yf A vy 45 WY VY 19A 18y
(h) gkl
Fosled sles 53 (0D ) ok (6,8 o311 (5,5 dr Olgn =¥ s 53
il slge a5 55 VU UL 055 1l Blad 4 oS ol Eou

(YF Y0) g o a0 e 98l LS 5 e
35 VL kB lan 53 o eslitul 4 s o sizan
LS 5l s Same 4l lasee 55 COlSS ) s g A 5
il Jamme 53 (oS I (o i SIS 1 L) 3 ST T
i s s GUS S e e S 5
I Pl g 35 e 3 sdms Ll s L elS 15 S S
I Ol r (5 4 il Jamn s Lgil s Ol e
ol e b 5 (ol p b 5o ol il e 55 | Lgil
wle cilze o lind sl 5l oslinal b 055Vl S
OLES (i sl il o il 31 LA Sl g g5
03 SRl se a5 s phe S Ll el sl
53 35 et Son Lo 5 S 00 D3y (s

(YA TV) Al o Rl 55 (s 3 o ans
e IS g 3 Ol e adllas 5 e o
Tween 80 ;I BNA2 ;BNAI slaa s Lo 5 0 55V
onS 03 33 L 33 518 53 DS 5 LSS ) g o3l
ol s 3 1 C Ol 5 s o JialS | o
) (s RIPl g a3 5 s e R

oY

slge 5l glazm 55 BB polis (65,508 5 o sl
G S o i S o o § Jas 3505 s s | 0V
LS tizes o laodoVT o tege ada 5loiud 55|
baoee 3515 ain sy 5 eoliial ms b a4 Vb e 55
S Ll gl b, Bl s 5L amd 5o 5l
L 5 0 i G| g o d (55555 031 Gl 2N
L o851 Sn s o 25 Jame (sl l5 S
Sl oS 528 5163 g (slme 5T 5 ealdnad Ly
15 0 pinnd 581 o sae SV 0n Sland S8 e
2 (V) A8 o b 2eS Cn Lo (0l 4 5 5o
ol g5l BNA2 s BNAT le e ol andlas
BNAT g s oslizal HLSK 51 adaie Sl guny )
ke .ol Serratia marcescens « S 3l gl yo
Serratia sp. Lo s o b 551 p yons 025 51 2155
(V) 0L, s XU ioean (YVYY) il ol S
L e NS 0 phed S e s a2
Trichosporon sp. L5 ; Serratia sp. ;| b s
Pseudomonas < S ;I glaz o BNA2 65 S aallas

sa S sls lsegs s e O a @eruginos

}fg yﬂlf
TPAE Gliwoj /p)lg2 o jloid /pidusd )95 | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

OS2 5 pado (5, e Cpuuuxo

(BNA1 + BNA2 + Malthion + Tween80)
b g g s Wlesls LS Sllas s S e aline
et a8 Al S a o s SL by s
Ol oS el 2L SL Cmar S p g0 5 Ll
U5 s 4 L5 e el ol (Mol T S ke
bjlse o oS Gls Al b e 5 e 3T 2t
(X8 X0) Cul allr gl g i Cs L S
b g il lend LS S a5 bl
Singh .l el 25158 LU SL &S il § s
OVl s 4 Sua b glaallas (FV) Ol
el Bacillus sp. cilos glsw s 51 oS0 Lo s
b SL S sl eslanal sl LA Gudse ol Gib' Aosls
Loy g 3Ll & Cad 1) (6 2 4 05Vl sy 25 53
axdllas 5 odkal Cnls ol el Ll el o g
ol s ol gl 0 AU 55 sl
h S e 53 4 S O o Dlalllae 45 O w4 5 Ly
505Vl cbale 3l ks bl s 53 055V
o3 42 gl el plonil Lilot || Sielesl oy Je b
ISl 31 It e o3 i b sl G 3 ol
;36 Acinetobacter baumannii AFA « s .cs
S e 55 35 50 055Vl Ol 1o ) AY @
g omen (FA) Sl 55,0 b s (Ve mg/L)
Bacillus cereus PU sBrevibacillus sp. KB2
3550 0 35Vle Loy FANY 5 Ao s YEITY s 4y 455
o (S s Voo mL 300 pl) i b s
42 Oy (e, aalllas 55 (V) U 555V 5
@&QMS@\@MT@DQMJJ?V =
SAZMY s 4 Sl 5 5 e (1)) OLIKes 5 Singh
ol aadlas j3 el S30LLE cul xS (FA) O
o3linal Glagy s Lo 57 055V ot 4w Ll
S g ol 5 el D s 53 Cmal sl el ol

sy s 3 4525 Ol 2 o %S Olej 3 Ol gy Sl

21}?99 y
. Mf |9 gylo) b s
. limo] /plg2 o lads /iidid 095

Ol gl bazo Cublsgy pale gazsl g fy ale solilad

oY)

(el g e e s S Ol LSS 5 G
o go el VT VL sy s LacilisG g 31 enlizad
3 o Jamn 3 gl 4o a5 5 LBl M 215
Al oV s oo el Sl esliad 3050 (0 53 4 S
L},,E;J@B(YQ)wlezﬁ}»Q\J_?\él)\JyL.{)
LBl o a S g 3l esliad 3l 0L sl
oslatul slady g o 5 055Vl e 452 53 (glala>de
BNAT Loy 55 a4 Ao WIVY SYVAV) 555 e ol

(BNA2 ;
(BNAT+BNA2+Y L 55 055V 4325 O e =k
L BNA2 ;. 5l eslzal sls olozs Malathion)
L O L
(Ao VY70 A) 358 0 035Vl zes s 4520 55 BNAL
S8 LS 5 s ColSL e dSle 50 Lal S B g g
LS5 s Sl ]y e IS 5035 s
T g T
il B 53 el DS 5 055 s 53 Al
o pnd S8l o sas 2 51 a8 (7)) A 5l e
Singh e ol e 4l LacilSh ) pu so S 4y
o i S| w1 i 5 () OS5
Shedd A 5 G S s g SoS ay osd s NS
5651 5518 iemen . Lsls L Pseudomonas sp.
S AL Jan 5 0 i S o g oy LS s
S (PY) el sai asl,l Nocardia mediterranie
5SS S o gl el sl 35 b el
L, gSL 02y edzmy 41 (2VL s Bl 3 s
wp Ol o b St Cmamr 3 3 ) e
5ok VT slse 4 Lanel8 15 Sen oo j2ns VT 25
b ol S L5ls el OF 3 ae Lyl 3 S0
S | 5 e 5 58 (s 525 5o YL oLl
i ol adllas 55 (YY) 505 Gles s el YL

& b)Lo.‘.: )t_a.:: DL (JJ).)?/\/\GV) Lr';w.i) 4_1";}:_0 Q\J_:.A


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

oy 4z 034l Ghle SV S 61 K15 e Sl
23, Sosldnds , dud gIS

S S
(lelim Olpe b asbobl 5l —ise ol s ol
5 (Bla) g SL ) aeg bl 3 s 5 oLl
clae 53 LS5l adlaie 51 055Vl o i SIS o oS
oKl ol LS ol VYT Jlu o i)l bl )lS

) 0 rl;,u'\ SR UTIR W

@l.:.c

1. Singh BK, Walker A. Microbial degradation of or-
ganophosphorus compounds. FEMS Microbiology
Reviews. 2006;30(3):428-71.

2. El-Queny F, Abdel-Megeed A. Phytoremediation
and detoxification of two organophosphorous pes-
ticides residues in Riyadh area. World Applied Sci-
ences Journal. 2009;6(4):570-78.

3. Dhouib IE-B, Lasram MM, Annabi A, Gharbi N,
El-Fazaa S. A comparative study on toxicity induced
by carbosulfan and malathion in Wistar rat liver
and spleen. Pesticide Biochemistry and Physiology.
2015;124:21-28.

4. Gonzalez-Alzaga B, Lacasafia M, Aguilar-Gar-
duiio C, Rodriguez-Barranco M, Ballester F, Re-
bagliato M, et al. A systematic review of neuro-
developmental effects of prenatal and postnatal
organophosphate pesticide exposure. Toxicology
Letters. 2014;230(2):104-21.

5. Waddell BL, Zahm SH, Baris D, Weisenburger DD,
Holmes F, Burmeister LF, et al. Agricultural use of
organophosphate pesticides and the risk of non-Hodg-
kin's lymphoma among male farmers (United States).
Cancer Causes & Control. 2001;12(6):509-17.

6. Gavrilescu M. Fate of pesticides in the environment
and its bioremediation. Engineering in Life Sciences.
2005;5(6):497-526.

7. Ramos-Delgado N, Hinojosa-Reyes L, Guzman-
Mar I, Gracia-Pinilla M, Hernandez-Ramirez A.
Synthesis by sol-gel of WO3/TiO2 for solar photo-
catalytic degradation of malathion pesticide. Cataly-
sis Today. 2013;209:35-40.

8. Zhang Y, Pagilla K. Treatment of malathion pesti-
cide wastewater with nanofiltration and photo-Fen-

oYY

e brrgd 9Vl (s 5 42525

S S 4o
oaliial (laay g ols QLS G (pl il ST 5k 4y
ws 5 s s =B bl adlae ol s e
sl oslizal glaw s sSOT 4 4 55 Ly 15 055V
VL clle 55 050V 4 a6 andlles ol s
LT B 45 bl s T 51015 a4y
SIS s ey e > o3 35 el YL
S Do 4 S Ll ety oy ey g o
Wl oLl 51 g aalllan (ol ol 545 03l

ton oxidation. Desalination. 2010;263(1):36-44.

9. Mohamed K, Basfar A, Al-Kahtani H, Al-Hamad K.
Radiolytic degradation of malathion and lindane in
aqueous solutions. Radiation Physics and Chemistry.
2009;78(11):994-1000.

10. Shahriari Moghadam M, Ebrahimipour G, Abtahi
B, Ghassempour A. Isolation, identification and op-
timization of phenanthrene degrading bacteria from
the coastal sediments of Nayband Bay. Jundishapur
Journal of Microbiology. 2013;6(9): e13816.

11. Singh B, Kaur J, Singh K. Transformation of mala-
thion by Lysinibacillus sp. isolated from soil. Bio-
technology Letters. 2012;34(5):863-67.

12.Li X, He J, Li S. Isolation of a chlorpyrifos-degrad-
ing bacterium, Sphingomonas sp. strain Dsp-2, and
cloning of the mpd gene. Research in Microbiology.
2007;158(2):143-49.

13. Struthers J, Jayachandran K, Moorman T. Biodeg-
radation of atrazine by Agrobacterium radiobacter
J14a and use of this strain in bioremediation of con-
taminated soil. Applied and Environmental Microbi-
ology. 1998;64(9):3368-75.

14. Okamoto Y, Shibamoto T. Degradation of mala-
thion, in aqueous extracts of asparagus (Asparagus
officinalis). Journal of Agricultural and Food Chem-
istry. 2004;52(19):5919-23.

15. Shan X, Junxin L, Lin L, Chuanling Q. Biodeg-
radation of malathion by Acinetobacter johnsonii
MA19 and optimization of cometabolism substrates.
Journal of Environmental Sciences. 2009;21(1):76-
82.

16. Karyab H, Mahvi AH, Nazmara S, Bahojb A. De-
termination of water sources contamination to diazi-

%ﬁ yﬂtf
TPAE Gliwoj /p)lg2 o jloid /pidusd )95 | ¢
-

Ol buzo Cublsgy pale ozl g s ol soliliad


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

OS2 5 pado (5, e Cpuuuxo

non and malathion and spatial pollution patterns in
Qazvin, Iran. Bulletin of Environmental Contamina-
tion and Toxicology. 2013;90(1):126-31.

17. Fadaei A, Dehghani MH, Nasseri S, Mahvi
AH, Rastkari N, Shayeghi M. Organophospho-
rous pesticides in surface water of Iran. Bulletin
of Environmental Contamination and Toxicology.
2012;88(6):867-69.

18. Schlegel H. Allgemeine Mikrobiologie. Germany:
Georg Thieme Verlag; 1992.

19. Bavcon M, Trebse P, Zupanci¢-Kralj L. Investi-
gations of the determination and transformations of
diazinon and malathion under environmental condi-
tions using gas chromatography coupled with a flame
ionisation detector. Chemosphere. 2003;50(5):595-
601.

20. Makkar RS, DiNovo AA, Westwater C, Schofield
DA. Enzyme-mediated bioremediation of organo-
phosphates using stable yeast biocatalysts. Journal
of Bioremediation & Biodegradation. 2013;4:182.
doi:10.4172/2155-6199.1000182.

21. Abo-Amer AE. Amer AEA. Biodegradation of
diazinon by Serratia marcescens DI101 and its
use in bioremediation of contaminated environ-
ment. Journal of Microbiology and Biotechnology.
2011;21(1):71-80.

22. Cycon M, Zmijowska A, Wojcik M, Piotrowska-
Seget Z. Biodegradation and bioremediation poten-
tial of diazinon-degrading Serratia marcescens to re-
move other organophosphorus pesticides from soils.
Journal of Environmental Management. 2013;117:7-
16.

23. Kannan V, Vanitha V. Influence of assay medium
on degradation of malathion by Serratia marcescens.
Indian Journal of Biotechnology. 2005;4(2):277-83.

24. Xu G, LiY, Zheng W, Peng X, Li W, Yan Y. Min-
eralization of chlorpyrifos by co-culture of Serra-
tia and Trichosporon spp. Biotechnology Letters.
2007;29(10):1469-73.

25. Abo-Amer A. Involvement of chromosomally-
encoded genes in malathion utilization by Pseudo-
monas aeruginosa AA112. Acta Microbiologica et
Immunologica Hungarica. 2007;54(3):261-77.

26. Imran H, Altaf KM, Jong-Guk K. Degradation of
malathion by Pseudomonas during activated sludge
treatment system using principal component analy-
sis (PCA). Journal of Environmental Sciences.
2005;18(4):797-804.

27. Chowdhury A, Pradhan S, Saha M, Sanyal N. Im-

A}?DQ y
. ﬂf |9 gylo) b s
. limo] /plg2 o lads /iidid 095

Ol gl bazo Cublsgy pale gazsl g fy ale solilad

ovY

pact of pesticides on soil microbiological parameters
and possible bioremediation strategies. Indian Jour-
nal of Microbiology. 2008;48(1):114-27.

28. Shahgholi H, Gholamalizadeh Ahangar A. Factors
controlling degradation of pesticides in the soil en-
vironment A Review. Agriculture Science Develop-
ments. 2014;3(8):273-78.

29. Laha S, Luthy RG. Inhibition of phenanthrene
mineralization by nonionic surfactants in soil-wa-
ter systems. Environmental Science & Technology.
1991;25(11):1920-30.

30. Pacwa-Plociniczak M, Plaza GA, Piotrowska-
Seget Z, Cameotra SS. Environmental applications
of biosurfactants: recent advances. International
Journal of Molecular Sciences. 2011;12(1):633-54.

31. Singh P, Sharma S, Saini H, Chadha B. Biosur-
factant production by Pseudomonas sp. and its role
in aqueous phase partitioning and biodegradation
of chlorpyrifos. Letters in Applied Microbiology.
2009;49(3):378-83.

32. Sukirtha T, Usharani M. Production and qualitative
analysis of biosurfactant and biodegradation of the
organophosphate by Nocardia mediterranie. Journal
of Bioremediation & Biodegradation. 2013;4:198.
doi: 10.4172/2155-6199.1000198.

33. Leahy JG, Colwell RR. Microbial degradation of
hydrocarbons in the environment. Microbiological
Reviews. 1990;54(3):305-15.

34. Galvao TC, Mohn WW, de Lorenzo V. Explor-
ing the microbial biodegradation and biotrans-
formation gene pool. Trends in Biotechnology.
2005;23(10):497-506.

35. Casellas M, Grifoll M, Sebate J, Solanas A. Iso-
lation and characterization of a fluorene-degrading
bacterial strain and its role in synergistic degradation
of fluorene by a consortium. Canadian Journal of Mi-
crobiology. 1998;44(48):734-42.

36. Sugiura K, Ishihara M, Shimauchi T, Harayama
S. Physicochemical properties and biodegradability
of crude oil. Environmental Science & Technology.
1996;31(1):45-51.

37. Singh B, Kaur J, Singh K. Bioremediation of mala-
thion in soil by mixed Bacillus culture. Advances in
Bioscience and Biotechnology. 2013;4(5):674-78.

38. Azmy AF, Saafan AE, Essam TM, Amin MA,
Ahmed SH. Biodegradation of Malathion by Aci-
netobacter baumannii Strain AFA Isolated from
Domestic Sewage in Egypt. Biodegradation.
2014;34(5):863-67.


https://ijhe.tums.ac.ir/article-1-5517-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-24 |

2

oblag,

v” ' "%

\'Z

"o o Emiron

wer
") wet U/
K
“ (14 \

&

Availible online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2016, Vol. 8, No. 4

&

HERLTHAND ENVIRONIHENT

Original Article

Biodegradation of Malathion using mixed culture of Serratia
marcescens BNAland Pseudomonas aeruginosa BNA2

B. Nadalian!, M. Shahriari Mogadam?*, G.H. Ebrahimipour!, B Nadalian!

! Faculty of Biological Science, Shahid Beheshti University, GC, Tehran, Iran.
2 Department of Environment, Faculty of Natural Resources, University of Zabol, Zabol, Sistan va Blaoochestan, Iran

ARTICLE INFORMATIONS:

ABSTRACT

Received: 17 October 2015;
Accepted: 11 January 2016

Key words: Malathion, biodeg-
radation, Serratia marcescens,

Pseudomonas aeruginosa

*Corresponding Author:
mohsen.shahariari@uoz.ac.ir
Mob: +989122508847

Fax: +98 542222882

Background and Objectives: Organophosphate pesticides are used most
commonly for domestic, commercial, and agricultural purposes and have
been found to be highly toxic. In essence, bioremediation has become
one of the most important tools for removing these compounds in the
environment, considering its higher efficiency when compared with the
physicochemical methods.

Materials and Methods: The biodegradation efficiency of two bacterial
strains (i.e. Serratia marcescens BNA1 and Pseudomonas aeruginosa
BNA2) were assessed. In order to evaluate Malathion biodegradation,
each sample was cultured on mineral salts medium containing Malathion
as a sole carbon source. Malathion biodegradation efficiency of the strains
was monitored in different culture media. The ability of bacterial isolates
to degrade Malathion was studied using gas chromatography.

Results: Serratia marcescens BNA1 and Pseudomonas aeruginosa
BNA2 were able to degrade Malathion. Biodegradation percentage in
different treatments recorded were: BNA1+Ma (33.88%), BNA2+MA
(26.45%), BNA1+BNA2+Ma (46/96%), BNA1+Ma+Tween (61.05%),
BNA2+Ma-+Tween (40.17%), and BNA1+BNA2+Ma+ Tween (67.79%).
Conclusion: It could be speculated that the best degradation efficiency
can be yielded using mixture of strains plus a surfactant. The results of
this study can be used in the bioremediation of Malathion contaminate
soil after doing the pilot experiments.
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