[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

4 2\

b9y dlo
Olawd ) (S pole ol AS1S alxo
1FY 167 AYAY %’Q)‘ Y O),Q

b305035uw 1 00l b (SE95 DMNOB I (S gl y Sl ygugm Mg (SR OS0!
b slow ONoB 31 ol (Sl /579 T

Y3 ol (g T Ol ) doguare | ERS duow sl y wle Lo S

AFNVYIYY dllio by 4571 F/R 0k 5 31 dSol bl 53 A0/1 1 /TiShol g Oiug g8 45 AWlEn Jluo 5 AO/A/Y 1l bl 50

oS

Slalie an azgi b ONSL 5l leeiliss jgumses yodai (35,1 b SleS 5 5l ooliinl 5 0 g el slaJlo ;o 1 Bap g ddoso
51 ooliisl b baonnlS 15,50 sdys (SLilisE gy 039 ol consl 428,57 1,8 az g5 3590 o] golatdl g apome o
Ol 9 e oolinl 990 OHLSL arial (i gl Bl (oo (29l (2l o jo it (S e
ligegdgr sla dg 5l ooliial b CuanBy)l (sl itanga ploie a4 (8 SladLo Sl esliiul (obj)l Bua b caddllas
el o0 ol (gapraoial) (SlocliSE pmsges dds gz il LS 5] o Lz 155551

o5 S5 ol wsnl 55Ty 5o a5 col 2ltglel ol ) 5 (025 adlllas Sy Gl cnl (S g Slge
3 CiS £,y a8 Cawl oad ploul alize slayes, (ol (Sore dae jo Sliw)lews sl OMSL Ol 5l eals o
3550 SS9 (T8 pedgal Colled o lab plagdl (i (308 lsen slagialejl b el glaclile 5 bagle;
L sl s — sl slaog, 5 sla b)) sl 2 s)lel slodelos Gaios cnl jo w05 Giomiw (olord 5L
2 plol student T-test slayge ;]

LS 0ls ColiSE g nse adgi o |y sl (Uls ons laz 13359 5T (uligagogu (65251, a5 ol (lid b baaidly
W, AD 5 4y (Chemical oxygen demand) COD  jalS 5 ao,o Ve 5l oo SouS gandgol o oxbaw iiS
By 00 laz CilSE g 5l oolaiw! ol

43S (Al ol YU polie ol (285, GladSl sy (oo )5 4 (o ol (loaidly olsl s 15 S aoeud
SIS g gl Comols o isad 55 (Sl g il gl SLaCSlSSE ygus w9 Sy (orlie

55 18 eolinl 0590 Sty Mol slaaisT B g pliaims o slaean YT Bis gl 4 0ilgs oo cogllae

SHS gedgal 5355 31 ubgagdgm (5E9, wlay (g gl ColiSE jgug 1 gulS 6L“°3‘9/

Ol g5 ¢ s g5 ol (K sl 0aStils s bl 05,8 (657> (5 tils )

Ol DL« ote 3 o Ktils ¢ S pske oaStils chammn Ciliagy 03,8 eobil (U pin oy ) ¥
rezaee@mOdareS.ac.ir : S Sl oy o Y\-AYAFAVD 555,55 o YV -AYAAYOVE : jils

Ol O e e 3 oKtils (S psle aaStils s Sbligy 05,8 (5,575 (s mtils ¥

Ol 0L« ote g3 oKl (S psle aaStil3 das Slgs 3,8 )| ulid ST (g gontils -

Ol ¢ dgta o oils ¢ poke o dSails ¢ g5 Sn (35S A B (g sty -0


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

o LG T il g0 503 g0 3 03l b o8 9 gwté;us.u%g,m,uuﬁ)}wﬁ.\g,s@o&n\ VFF

VB VIO ogam o Lo jo 589, YL oy 4 axgi b
4S5 aSS ml dn dm g (pzmen g Jlo )0 F ke
ez sbaal sl eais asai by ol laggy,
LogloSy doogilind dosy juelS 55 5 69 5ige ol
2l 5 oo 5 Lo S cdl colaS l3ls da g 855
O Cny Jame 4y ] do 1)l oo laoay Y]
Cel bailaws 2] )0 (Gdse dlgo 3929 .l 0aisS
Sl b Gl So lge 4 05,0l 45 00
V-] 95 )13 axsi 050 gl OlaS 5 oo

LociliSs ) gwse ags 55 LapusdlS )l 5,500 (2Ll
Sdsi )0 (e GlapenilE)lg S 4T Cenl 00l o
ligegdg S 18 Az gl )50 LaciliSE) g
9 ST o6 e o Gladie (e 05 5 551)
(IR TIPSO L U NC ORI [ IR P NN Ly
3 oS Alidee wlie sl esliiul o oy (oUlys 4 az g5
S50 e iy 10 jga> g S slooan Y i
2 L iSL cnl jlojg el .l s )57 )18 ols azgs
0 (oot sl GBS 9 998 oo ool S pwiige
5 polic a5 aiile o s Silplie slacolled
JUDC-IP TS W SCOUN [PY: I B P WY RSN PV TR,
ot 8L (ol (kS 45 2 S (o0 3 (S
SlajlaaST 5565 glal g aliseo slapg S i
ol 4z ool (QUlg a8 ool (5T 4y Jao Jlil
A eld as cel ol 8Ll o Sy el ools
INT el lsag 5 ilgn Lulys 90,8 50 (S5

Sy og—az ;5 ol Sliiied o),
V] 2530 planil wslitte sl shaie 4 laliliSE g
S dags CliSS 9 mgn wdsi Ol e o Jain [¥

5 ooliul Ly 1) RI03 asisF SP. MwclS g L5

doddo

S LaciliSS ) gmge ;s (SYgae w039,
e s Slaal 5l SO asle g sl slaailon
b ST gals (golaidl sblye  ogdle a5 ol
o=l Do)l Jlis @ 5] egiae slaciliss, s
T IS8 4 Vaene (29,500 oo zolaw ;5 g
Loz )8 5 Lo josie dais 2L 0ss S o0 05 sk
aBle 590 4S5 009 SLeS 5 (nl e QWS 05
DT il oo b 555555 5 51 (6 5kemms

9 b9 i slpog 5 slylo Lailiss g
s Jled SloS 5 aiile a5 widl oo (989,000
5 Dglite slacdad b mle slals o 9 S (o0 Jos
S bl (nl s WS o0 1B (Say0ee Sladien
Ao ol (g cnl o ) (law e g (e
Sla 4o (mwg job 4 ALLAS ams iy 0 Lo p)lS
Laolsgilyw LacMenS s )5) olond Slociliss)su
(2l mlco o YL (s ol sl il
T sloo )5 5lccul asdl anwgy Sa g ggyle
g SloS 5 an im0 eolewl dlacsliss s wen , 550
[F-Y] el o ooy

30 Lacilse 5w sloa beiliss, guwgw ;5 solatwl
099 Ol el (oonig iy 5 S aiile Ao lio
ol 51 (Ko 0l golatl ez g g a3
oleo Sluls g basley 5l oolaiwl JSiw (] 28,
Ol 8 ndmanaes limse S plesan o5 Cul
Sdilony 4 g3 oo Slge (pl alax 51l 7 e Ceald
$5 lony B 0dgi 5 (o @lie (L2589, o

TN sy 6l 15 0008 5 (s39lshes

VAV Jl oY oyl (VY 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

VFo

...O‘)&Ak})bwd}:-}

el ae U aalllas ol 14 .o 8 15 anlllas o )50
o0l slas Sl bawgs CliSS)gmgm ddgs (i
slai£s) sl GO 5l (5550, b DL |
Oy b)) (i g (5R) 9 (S LS gl
28,5 plowl g Gy 4 (i 5 9,995
g, g olge

PEtalejl oo )3 25 adlllas S Gekos ()l
bigegdg 6551 (Sola dtmgnl 551, o a5 o
09,5 5 5 (s slons oML Sy jlonds Lo 15355 51
pll . o 50 eyde San i oBidls Jae cllloge
o=l g eolail 5550 oleend Blg plod .ol 0uls
oosls 4253 s b oLl S je o855 ) Baes 3aios
el o (gl > alasles]

{Sension 378, HACH) , . pH sl 2o o
Oi—en (RAY  Leigh UV-9200) jregids oSl
(LodT Memert) 53 (ALFA HS-8600) —.bliis
o5 «(Sartrious, Germany)  SJlLsT sq5l
59991 5l g (0Dl KSV Sigma 700 Jue) yieguns
ooliul 550 (colEiws alax 51 (UNIVERSAL 320)
Aidg ubod ol yo

(Sl jloy DS Dlay )3 39250 slags ST
e g DA ool S oy BT sladase jo
Eosin Methylene ¢ L Lo oy 568l S oo (59,
Luria Broth &l L4 o[ Blue Agar (EMB Agar)]
5 O3 eyd ) pete oylas w3 O ol [ (LB))]
YO-V- los jo gV oga pH o I IS o as,0 0
03,5 oy s mSL ol ools S ol 5 il ax o

) olentisn slbes hug ciS slalasa o

5 St adlis 5 j39y B)laite s (0,5 il mlie
Aol B Sy s ;05— 5 gy
Ot S g bawgi oad adgs SoliSS s
Sdls |y (o i8S palS pSlas g aijeSans
ligegdg s oUlgs (o), Kan g Amani yioen [V Y]
390 Seppedgiol; DL 9 mser adgs sl 1) 135563,
WDl g g 59,0 ()5 @ate sl 18 (o)
e 00 oS VIA Goizs ol 0 05 igal Slilses
D] as ades andsidl,

G dga Jawgd YoV Jlo o ol Sen 4 Franc
L= sl 5l oadlaz ACSE uliuges skl
09y (JsrealS) (Fros (65,5l Slulsjl eslanul L
Slsie Ay (e Al e ly joty STl Kols]
9555 ooliil CibiSE g s sl Nl e
03 L (5 gie (e JgreelS s 0l 5o
DVF] g p coliS1 gm yid )0 0,5 s VYA

S 35 ol jo eand 88 Clllas 4 axg L
Ll Gy ;5 05290 6251 (g3llaz
Logl bawgs Cors bylpds Jood 4 az g b Gl Lo
SLorLs, «iliS8 ) gug g (> 5 Wlgh oS ol
Lo xSL jabie ol s ales Bio 55 1) Jolonals
S Olg=s a5 gl Lo 51 (S0 Clay )0 99290
aslol 0g>  Saiy 4 Corw bl l 0 aS Loy 6551
9y B> 5 LS ygus w5 5 (silelae wias
il 5l g 85 B (s 0550 O Ly
DS Sl (92 g iy (e sLa S L
8 sl e SOlSE 5sges g )0 ool Ul
MSL 5l iliS B g (silalaz ) izren 235

COD cm s 9 grﬂ Hb els ol <9,

WAV Jlu oY oylad (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

. ij’j/‘fwby}ujwj\a:w.ﬂQ@ﬁj}@)%@j\gwﬂ\)u&)}mﬁ-L:J}'i S ol V8

Fud e ¥ QT A g Ad ABy, oy o eud gilulas
Gae ds o,S Bl ax 0 Ve sles [0 5 03938l Hhaie O]
£ ey ol K3 559 5 00,8 St el YY
P ICTPR SYOv JUNN (Lapp S SRR VY R VICIN R
3o el YF 2 00 59, # e 40 (6,50 awg 0ud
Frogidy pSal oliws bawgi Jagll £ov ()58 i
DNolas 5
63L> QSL“)'.'.l‘ QJ)‘ L S e LS}L*”°‘>L‘] )| (€ and
AL o) S o do )0 VIO (p)S a9 Lo
BT cnss e 65, 2 WS 45 ligegage
N S O IO I T C RO S TS L
O oBialej] (sles [0 59, 8 Do 4 4By j0 490 VO
YE 2 g w08 6l ol 5 csle a0 Yo b YO
D (6,10 paiges COlSE ygmgn Wy (o) 2 sl el
S g9y &be «SilSE g W5 (o slaieny
Do 4 B0 er 93 b Geaky il olSwd bawgi 655h
5 s i gilulaz 5l e g 0l Soudy ke 483510
ClSEjgmgn oy lly Ry Cud Wiy S 4
2 lp Slislesl 5l gy 0 50288 15 b5l 0550
Wgad S 5 G L gos aiged S oS mie 5l S
ook 4wl aslis S skl 4 ()5 e 9
My QUly &5 wlgegogn 5l ladssS Jeene
3 e dbml QUlg 5l s ) CiliSS s
Al G5 ey cnl e Wl e s
Collad g o esls cunS Jlagss BT sy, » 6L
ogbie onl lp 8 S5 wyn ay5e ol Gdsen
celo o5l o s G oY gl 55 0555 )l

ot 5 20,5 Lol (T ey (6,351, wile 51 idg See N ¢

Sl Al aS lap e 5l s 5L (6, cux
az0-Ve plagsSly 9o doolaiwl Jg, S
IRV P S KVE SR K g+ W

Sl et Lo 5l CSlSE g mgn w5 as Sz
1V-0] ol solazul 1) Jge,®

NaCl ;I g/L V. KCl ;lg/L \ NaNO3 ;I g/L Y/
5l g/l ¥ MgSO,4,7H0;51 g/L - /Y CaCla 5l g/l - /)
\ 3 yeast extract g/L \9 KoHPO, )1 g/L ¥ KH2POg,
ol 55 olie sl

</$VYH3BOs ;I g/L +/YY. /L FeSO4,7HO-/\\F
,CuS0O4,5H0 5l g/L+/-+A LCoCl2 .6H0 ;I g/L
39l +/-YY MnSOs4HO 51 g/L +/--A
A oolel ZnSO4)'| g/L )’| ANAT 9 [NH4]6MO7024

Vossy p bl ColiSE)gmen PH eelas 5l
elddan Y0+ slanle o) U5 o 5 il )+
3 (o] o) At sloas o Q—l A g Al Ay,
O SBT (Slysm g, csm) (9, « 9,095 lapsés,
ool (S a0y VIO 5 () mie Blsie & inih g
05938 0,8 So o cdale b dl (8L aliwgs oul
FLY Gae wolislesl sles o o)l S (59, 9 0B
39 A <3S I3 slSl smen LSES Gln )
slocdile ()5 aie (e GBSl Gl ) S jp0S
adllas 550 ( oz cox>) QT RV PR (A RPRA PN
253

L 5oyl bwg obySl sldshe gslulax
8,5 plxl ag B VO Sowe 4 4dBs 0 y90 O- -
Lok 9o htl oy (2S5 i Bio gz g

VAV Jl oY oyl (VY 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

VFY

...O‘)&Ak})bwd}:-}

el H g cels VY 51 s oo ygund gl glas )IH 24

S el 5l CilSE 5 g a0l sl
s oolaiwl ODA ( Oil displacement area) <,
e Oyl oo ¥ lail 45 090 050 cnl 4 inles]
@ o ElPl b g o il See B0 g Aty ks (g0
= e leaSe anY 4 g B ¥ LY 5l aey ol 00438 ol
S8 g 51 dg e Ve 05 g0 LS5 Ol o
Y mhaw Blad oY g eagidl ol 4 1) eud oy
)MVT}‘@L“‘S?.HDQLHLEAPQ—&@?)
09— LS S ol palejl ol 0 (oo (o 2
(Y doles) ail o oy ColiSE ygmsses

(V) dolxs
ODA =3.14 x 1?

Sl e & Ol Glbel ! Bk
DIV 0y (o oliSE gmgmn Lawgs oad sbx! (gl gl
GSal ool ctS e 4 655k il Gl g
e so 48,5 a5 )0 s iSh al) S Sloj ( Soxe
coslbin 30 5 Lo 50 (651 gl slap)l Hekaie
Slgi aS el )l g (g lasly s gl o (5,105 A0
ClSE g gl Cuzr gl (ewpp oS
Sloeslaul b g ash gilulaz 51 e (gads
a8 10 Do 4y 4aBs 40 He0 B e 90 b Seuiy ylu
Sl alisgy g 0D By ple Gl 5o (651 wileg,
b ol oailu; ¥ i o)) ogy0 PH Vs 7 S5 p00,08
VE Soe e led gy (058 CiliSS g
5 10,8 5l ol 5 le ax 0 F sl o celo
Glolaz 5 Lol T @y (leg IS (60l o s

(D> 505 5l s o plmil HglSs B o ol JT 5B

69 w9Swg S Vo cwae boyhad S ad s S
D (w2

(Critical Micelle Concentration)  Jl clale

5 S g0 ga2 & £, e o] yo a5 el obale
olis 1) (xbw iST p S il Bygm ol e
(CMC) oo gl clale oYL o [VF] o020 oo
EoS e S5 jslaie 4y SOl )5 (sl agige
AYL polie )0 i sl Sy 5l )l b o
slile bS8 g 1y cailo oo (Bl s 90y (CMC) ;|
wa il 1) ol g Sle colled 45T sl 4
e oS e xS S (g0 055 oo
o flogrni oliws 5l osliiul b (ol SL Jobe
Oialejl <85 0 YU gl )5S L s eSils 5 05
dils ool o3¥ olfius LIS L e 5l L as i lE
S s 5 5 35 ools p2id e ol b b,
g adl> 0,8 jeabee L b iiS 0gid ol
T Slr Y Gaps S 9 Jokw 5l )l S b
sile 5 loe 5 ol e Jols 0> 5l ail> oS
Dvel o aloxl olSws

Looss o alys S pmases Jslone 5| il oo ¥
~o£9) 3l S e ¥ il slaclile L) (5 550
Pl i g (r e 09,995 () (S s> Ak lo
(Vortex) oo, Sud 4 4ado ¥ Soe 4 g 03438
SAS gyl 555 Casles Y GBS 5l ey 5 0

a—>b gl )| p—uss I (Emulsification  index)
dle Lo 99 el oo ond (grmilvwgns
O dolas) 30,5

V) dolzo

o]

E24=—= x 100

-

WAV Jlu oY oylad (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

o LG T il g0 503 g0 3 03l b o8 9 gwﬁj\saﬁg}m\)uuﬁ)}w}g@jwo&n\ VFA

g sy cogn Ol (S slapes,
@ Sglite lads)s by wd sliial (189, 5 5,095
GS 6lis,) el py i 03938l odh angs eiS Lame
09y % by G5 e @l b ead olxl
9y 9 2,0 Y (Sliss (89, g o0 OV (525

() jloged) 090 duo 0 V(3 g do 3 ¥ g,045

¥
h N — —
5 ] ”
ailoma 45 Pl T CHE

JI eoli] LSk sy Coligwgy Ol -1 l3s0i
O o Olsie b Lilisko (S 449

ookl sladlyd js S LSas eeyl o
Dol 4y g Ayl e b odd Seaky yiile sladiges
Gl ooy g gl ol 00 o ST, oSws Lawgs
0,5 gy g S
5 cele Y by e o gt goll g gl
KW Sebie @ Div] cusls ol F il ax 0 ¥ gles
ODA 1ég) GoywS Uialesl 5l oliséjgmgn oy
Doy 5508wl Cewdy bt Eb ol eolan
3 eolatwl b ocsady CibSgumen Jawg Cds o,kad
Sl Y loges b a5 jsbles ol Sbj,l cloles

sl VYV 850> ODA celo VY 5l o s o0

ca0 S bl wye

gz b ddgial, Gl a5 wile Jue ool
Jos a0 IS e sles o sam ool
AT 288 sl 1S5 L aw & g0 4 25l

adlasbinl sove el (g Seslal cye
) ) 5o S AL ) slacdale s e,
29y &lo Jl Sl e ¥ aid (lomin poliie 4008
bl o liag IS (63 o 3l ssls o b 1, sl
Sogots Joe ool D] w3 glrend JT s, 56
Sawddy gmy 9 g 1) Pl sl plond S5 5L 4
d> Vse 1) i SlyS il e ¥ 1 el
Jsloee 5l e ¥ oar oy adsl o 4y B oogel
Sl o O s g a0y 0 Jib i LoV ons sobal
Olles )Bu JSas U osges adlal Lale G j9alsa sl
O Sl 4y aiBo Ve Sae ) Jolore s 090
oo laskin] g ledigad i cyads &y 31 s g 00l I8
9 iz 40 gy b 03938l b 5wl ()] 4 &5,
Oyl S simmie 3l onliiul b s 8,3 masil FA-
o] ooy ol dpdgialy b canslie a5 0t il
255088 38 05 S5 4y iz ol glel sl Sl
L Blhe cod = aals slo 0,5 sl gl
ssb 4 g, ol 5o .o plol student T-test sla gy ;]
5 aols glrog,S woys 0 el alols b Jgose
Oype 4 bt g Wl a4 13 anlis 89 s
Wloas ol (Mean £ SEM) Lo OBlyil + - Sls

5 lgegdgm 7Sk g0 o 0ad 33 @l il
) ColiSE)gmsn 3y (2l ool g5le lazr uglenly
sbie 4 Wsg Cofe Gdses 50 pm g Bl (e

Elgl 5l S aie g5 9 il adgs LS| s

VAV Jl oY oyl (VY 0,95

Ol y (K33 p ske o515 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

1¥4

...O‘)&Ak})bwd}:-}

9 olgegogw S 90 o .o ools e LS
ozl o ,uls ,dad Lol Lasols LSid jdged Lo ¢ wolowls
3 Bzt dalol j0 0gr 5 s ( wligegdguw Jawgd ouls
SoliSEygwgn JS25 jobaie any uligegog— 555
20,8 oolaiwl dd sl
e (V) Jgoz 4o ool &3l el slie
shils alizee ave 5l oad o Jgy ColiSs gungm ol
Sgialy Bl e (Foldite (SaiiS gmdgal & ja8
Glie DS 5 9t Uy g o, gt (s3udgs
Fros) ey b Shed oy 9 93 Ve S0

VS COURVIRVSSRR TR W 11 S VP-Co PR TG P L gV

O A

—— (DA ol B

il yguwaw 0 9ODA Cudd oy vl -1 53905
YAy | G985 we9 006wl b wlige9dsw Lawsd (ST

oY o Olgis

bS8y gmgm oo Sl 6L (e oy o

D bazee ;3 (89, S5l DSBS eo5ei b, (5,55

o ilisko wlio I oo T iy s gioly (S NiS g0l (26187 b 5] fot

S g gl @le o Sgyuad T (FuS fgamdgel sl (EYF) el

AL
\SDS% O OF9)

O3l 2,

AL
L OFR) 09,
OF2) O . B

S, ks,

Jugi8
O O59,

S, ks,

Ol 2,

A
O OF9,
Ol KBl g,

A
O OF9,
Ol KBl g,

7Y
70
4!
FA

J s

70

Cos .
f =95 s

oy
g

L
FA

Yo

Yy

WAV Jlu oY oylad (VY 0,93

Ol y (K33 p ske o515 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

. pjy,fl’wbyﬂ;yyo;&u\\g@:,)gw&yg.\%ﬁlﬂbq\;ﬁ,,ﬂﬁ.\g}s@wo&»\ V-

5l eolaiwl Cdlee COD Gis> 51 o> bl
O Jlogel 10 ey g, () +/Y0 5 (@) /0 slacdale

O PR

O gl

i)

gkl jl uaw 9 L8 COD dds> wwypo -8 loge
oLy (D) /M9 @)1 /8 cilé (SaSsi Sl ygusw

e

o ;o EolSE g ol bop)5 4 azg L
o903l gladle o (il Jpame (nl adg
lr Blte slaghy, Cal 485 15 (pilize a4z g
Siloag Gk 5l Jpame ol ilulz s ady
e GFl il g S qwaige g iS alyl
Cawloads ploxl S gilie
Sl sge LiiliSE gugn b L a5 jsb olea
Jled SluS 5 olge ol aiiwn LS el olasdisn
gl glaedas b mle sloglé oy 45 akis _oxlans
Tobw 50 dlge (nl WS (o0 I3 (Fh90em slavisy 5
T 5 4 b ed e Wy (295 sladshe

9 dgyaun sloog S Jald g Wo S o mbp (Jolw

5 A Sepdoely it glaclale «ow)p cnl o

s bawg o] xaw piS als Sl cdale
JoSis gl cdale Led S 18 ) p 3)50 Segeans
Conilys a5 sl Cawds yod 50 0,5 o FO 390> o
a2 gals YA mMN/M? sga G 1) xbaw pas

(Y loged)

[ DT 1

sl
e
PPEELE—EE =
B =) P = S
s ]
|
Ry
[ ——
SRS
=]
Ty
[
e
=55 ]

SCLil 1 00lizl b CMC il cLilé jl3g0i — I yl3g0
Sty il yguway Ciliko

S0ged 58 ddgiely JSas g (Jobe 0l e alal

5ol las 1335951 wbigegogw ol oo ol ¥
Eo fawgy Canilyy S laore jo gl las SNSL
09y Sl g S 5o )5 YO Sgu> g 8y (S
WS oy il ypesn 5 o )5 Ve Gl Sl
S ik W Gl @l & pebples
gl ploe 4 ol cob 5B 0 ColisE sy

]

¥ .

OR9y I ool b ol dlow! 1y ly (zxio —F sl3g0

S o Olsic v /) Osk 5

VAV Jl oY oyl (VY 0,95

Ol y (K33 p ske o515 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

VO

...O‘)&Ak})bwd}:-}

& G lsred Wlgh oo golatdl Bl (185, ada
Ded a8 S a3 0 Jaaze (pl adg S cwld )l
gl 5l osliinl 5 Jpame jlics oy o9 iluanse
“Uhe Mg Wl oo D3l (S S g DS i
[5] ojle Jols 1) colisd ygmgm 5

Mg caz 15550 Geligegoge 5l Gizs cnl o
O3y oS Al mle jpas L ColiSE g
oalitul (J5g3l8 ke S (g (g, (Ol LS
Sl aige lulyd s o Ses 5 Gorfi gdog jo 0l
Jols D391 uligagogus alowy a4y ol jgumge
poisel SIS (s ate gy Ofsy (S e
Vople PH g 0oy <10 6y b Sl 4 (0 S
9 Vo adgl cale o ply Bds eajl W3S e
3;)5 5 59, PV Glej 50 p Sk o 30 0,5 Lo O
boad eesd 2oy AT 5 ) a5 bS8 g
igagoges pol> Geho Sl onsl sy @l 4 4z g
Bl gz iliSSjsmsn ol ol Ul
IYY] oyl Slsian anlllas oyl gl b a5 s ls COD

S ehSon o Chaprao gla_alllae ) yuizan
SLas L 5 yeee Lawgi oald adgs SlaiiliSS g g
bolyd )0 Cwed Gl Gl ige 50 00,5 0y uglely
089 (Eoian iliSE e b g oge eoliiul al8isle)]
aS ol s gl ais S A lie X=V oo ygiy 5 g A-
Ba> gl oYL Ul 5l ead ol lacslisd, g
g LSt Ll b o gl aule 5 o 51 ygige (8,
(oo Ve Las,09) aado 8-V Lulas o)l
00y dg ZOLSE jgug (59938 b eizren )5 ,95
A alol 1) (amo )0 00) o5 sl edvs

59 FO 4l oley colis jgmam o ya Yo B Y iulsél

h @ble slajl o goas 2l a5 w2589 000
O o 1y e g e REST 5 eoged ool
sl 55 rimee (S s Sl (2l
Bioremediation ,o Ll oolatwl  dacslisé, g
DIV-Ye] cul ogr o Logas dilises slooasYT
ol e QBST adg dag B b pede o S
w55l 5 5l (5 ke 4Bl 5,50 5 005 SLLS 5
IV asbe

il 4 i wilgi so g iSL (o g9 5l ooliiu]
Ul b lgegogu 090 Jgame (nl ala>de L8
Bl> o S @b bl eslatul o g0l
Dk 35340 > ded ,0 5 Bl s slaonY]
ooliiwl Sy gwaite 0 L SL cnl 5l el
2 ot e BB 6Ll aisren 050 e
g polic a3 > aiile Cngy Laes  Sdgpilie slocoJlas
g ) slocald Gl iU glaanYT 4w
ae) 30 lgegdge 2Uls S e b (S
W dpe) 5o ok SiESsn slacedld 5 Sliles
b5 B axg 550 Jlews oanVl ae o
Spy S o Jold 8L (nl i 43z ol
@ Jate JEl slajlacst 55UsS glgil o il
alie 51 oslinul s 0T GUls el a8 ol (3]
IV ] il ooty e Lyl oo g 0,5 calises

Ol S Wit gl eslinul b iz
SIS oges adgi 1y Jpame cal ) (Golie ol
logas iliSygmsn ol ooVl &5 olagds,
055 Of) mlee OMAL il Tl 1) wnndgial,
Ol 20l o 0o ok ol sdee e a5

slo 5l ool s ool 5l eolaiul ol o

WAV Jlu oY oylad (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

o LG T il g0 503 g0 3 03l b o8 9 gwté;us.g,:g}m,uuﬁ),w}ﬁ.\g,s@o&\ \OY

6}‘9—“’ 6&’6):5 L ‘Qljl.i.o.m 9 Al-Bahrya asllas )

O @S 285 I3 pw)p 950 oud wdg sl ey
W19 rlisges uslenly (6,55 o ols ol aalllas
as s als YY mMN/M™ G 1) xdaw 2iS Wilgs oo
sios onl @l o cutly Cdblae Lo i gl L
Sl 3 S e PO 30 Jue LS5 6l ke
MN/M? sg0> G 1, oxdaw (jiiS cnilys a5 aal oy

IVF] aas zals YA

B e Jyarme adgi fp i &5 o plis b @l

B Slxd i samolis cpl g 0dgr (6 55 wl, ol
5 o2 @bl e eslinal jshaie 4y o S (Jslo
il iliSbysusn mi5 Lol @il sl
ey oS gy ] sl oS 8l Lt gl Cyizeas
O 3l B 4 S s ahad 5l (25,5 COD als
s Vb (SuS oeadsel 9 5l CMC & 4z g3 b 090 oo
g JB o adg ey, ekl AS o8
6L S 85w g os i Jols SSlSE gugn
b Lo e gom Slalllae ;5 wilgi o IS 51 o lax
ol gy ey glodl ek
a5 55l 5 (09,5 SeAls (LSS gge
Sheslil 5,5 JIE azg 0y b sla Sl
Cead YU csﬂ Slgs i 4 az> g b mlio slasilon
598k 5 595 wile ()8 @l plo 4 Cod by
2 oole Jyazme cnl oy anje all bowls o
ez ol Gilog)ls 4 mlio ol ias

b $oS Lald 4 azrsi b i b 925 50 wled SwS

30 SLS 5 ol sowl S samms ylis cpl aS sl rals
Slapingms ;5 1S 5,000 (S5 9 (Sojelom Si>
Lo aslllas 1o o S5 lalllae slinl, ;5 ably e S
a8 hlo gty ey g oy dndaisly
OLis a8 09 J5938 9o y0 Fo g j5ige (189, o)
Gl odome ;0 CiliSE awsm (pl YL oUlgs cnins
Lo 3bios 5l oocel s gulis L a5 o san¥T
[¥] 51y Slgseon

oolitul b situslys o, Sen 5 Abbasi (gl aalllas ;o
b oS ate Ol 4 288 Slge sy5l8 5 alie
ColSE g 5955951 uligagogms Sl 5l ool
Oy B )d olSE jgmgm a8 (iYL aled 0l
A eS0T og ol ead l 6 2SL g Lse
olgagsm i Lo adlllae ;5 aled adgs ColiSS ) sugen
(OFE) O9) U")S o SaS @ w.a‘y ol oalauwl
Y- suL))_isLdi L.J'éj) S5 L 3).....] B ‘n; Yo Sgd>
SV Olie a5 wled adgs ClSE jgms 2 yo 05
5o 03 )So PP (129 A S wL.Sﬁ)}wﬁ.u ..\.Jj.' 6‘,»
7] o,lo YL

5| eslizl b glasllas 5 ol ISen 5 Maria Nathdlia
Fh 9 bsw 089 5 lgegdgm 6 5L alise sladiss
Fed 0 S VIV cell VFF Coe jo aallys 68
5 xS ly o1 g aS oy Colis s
Wy oo B 4 anled colaul pile 48,
S B9 G 4 Cad ZilSSsmsn odg sl

Iyy]

VAV Jl oY oyl (VY 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

\OY

...O‘)&Ak})bwd};{

L Ll b anis oS iglesT o yime Cylyiane

GlaSoS i cul sl jo a5 (Cdlacdloe) spuie

Soled Glojad g Sas ails gy oLls

o Sy 28 poedle (g o Jyame (pl g

O PRSP SN IRV I

‘s-;‘o)he 3 s P
slocoles jlals o p¥ 055 0 Baisy

References

[1] Priya A, Usharani B. Comparative Study for
Biosurfactant Production by Using Bacillus
subtilis and Pseudomonas aeruginosa. Res Int

2009; 2 (4): 284-7.

[2] Jain RM, Mody K, Joshi N, Mishra A,
JhaDiscipline B, Effect of unconventional
carbon sources on biosurfactant

productionand its application in

bioremediation, Int J Biol Macromol 2013;

62: 52-8.

[3] Pérez-Armendariz B, Mauricio-Gutiérrez A,
Jiménez T, Tapia-Hernandez A, Santiesteban-
Lopez A. Emulsification of Hydrocarbons
Using BiosurfactantProducing Strains |solated
from Contaminated Soil inPuebla, Mexico.

Biodeg Eng Technol 2013; 25-44.

[4] Chapréo MJ, Ferreira INS, Correa PF, Rufino
RD, Luna M, Silva EJ and et al. Application
of bacterial and yeast biosurfactants for

enhanced removal and biodegradation of

motor oil from contaminated sandElectronic.

J Biotechnol 2015; 18: 471-79.

[5] Mabrouk MEM, Youssif EM, Sabry SA.
Biosurfactant production by a newly isolated
soft coral-associated marine Bacillus sp.E34:
Statistical optimization and characterization.

Life Sci J 2014; 11(10):17-21.

[6] Abbasi H, Hamedi MM, Bagheri Lotfabad T,
Shahbani Zahiri H, Sharafi H, Masoomi F, et
al. Biosurfactant-producing bacterium,
Pseudomonas aeruginosa MAO1 isolated
fromspoiled apples: Physicochemical and
structural characteristics ofisolated
biosurfactant. J Biosci Bioeng 2012; 113 (2)

211-9.

[7] Myers D. Surfactant Science and Technology.
Third Edition. Drew Myers Hoboken, New

Jersey. John Wiley and Sons, Inc 2006; 6-10.

[8] Thavasi R, Subramanyam N, Jayalakshmi S,
Balasubramanian T, Banat IM. Biosurfactant

Production by Pseudomonas aeruginosa from

WAV Jlu oY oylad (VY 0,93

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

o LG T il g0 503 g0 3 03l b o8 9 gwﬁj\saﬁg}u\)uuﬁ)}w}g@j@o&a\ VoF

Renewable Resources. Indian J Microbiol

2011; 51: 30-6.

[9] Rahman KS, Rahman TJ, McClean S, Marchant

[10]

[11]

[12]

[13]

R, Banat IM. Rhamnolipid Biosurfactant
Production by Strains of Pseudomonas
aeruginosa Using Low-Cost Raw Materials.

Biotechnol Prog 2002; 18; 1277-81

Mukherjee S, Das P, Sen R. Towards
Commercial  Production of  Microbial
Surfactants (Review). Trens Biotechnol 2006;

24: 509-11.

Nelson K.E, Complete genome seguence and
comparative analysis of the metabolically
versatile Pseudomonas Putida KT2440.

Environ. Microbiol 2002; 4(12): 799-808.

M. Jain, Mody K, Joshi N, Avinash Mishra,
Bhavanath J. Effect of unconventional carbon
sources on biosurfactant productionand its
application in bioremediation. International
Journal of Biological Macromolecules 2013;

62: 52-8.

Amani H, Optimization of Biosurfactant
Production in order to clear crude and floating
oil from water. Journal of Science (Kharazmi

University) 2014; 14: 185-98.

[14] Franca | W L, Lima AP, Lemos J M.

Production of a biosurfactant by Bacillus

subtilis ICA56 aiming bioremediation of

impacted soils. Catalysis Today 2015; 225:

10-5

[15] Xiangsheng Z, Deun Xu, Chunyan Z,

Tserennyam L, Kergtin. S. Isolation and
identification of biosurfactant producing and
crude oil degrading Pseudomonas aeruginosa

strains. Chem Eng J 2012; 209: 138-46.

[16] Youssef NH, Duncan K E, Nagle D P, Savage

KN, Knapp RM, Mclnerney M J,
“Comparison of methods to detect
biosurfactant  production  be  diverse

microoraganism”. J Microbiol Methods 2004,

56: 339-47.

[17] Saharanl B, Sahu R, Sharmal D. A Review

on Biosurfactants. Fermentation, Current
Developments and Perspectives. Gen Eng

Biotechnol J 2011; 29: 24-36.

[18] Darlane W, Wa T, Anne L, Vénia E. Kinetic

study of biosurfactant production by Bacillus
subtilis LAMIO05 grown inclarified cashew
apple juice. Colloids Surf B: Biointerf 2013;

101: 34-43.

Rashedi H, Jamshidi, E. Assadi M,
Bonakdarpour B. Isolation and production of
biosurfactant from Pseudomonas aeruginosa
isolated from Iranian southern wells ail. Int J

Environ Sci Tech 2005; 2(2): 121-27.

[20] Ochsner UA, Reiser J, Fietcher A, Witholt B,

Production of Pseudomonas aeruginosa.

VAV Jl oY oyl (VY 0,95

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

VOO ...O‘)&Ak})bwd};{

rhamnolipid biosurfactants in heterologous [23] Nathdlia P. Rocha S, Raguel D. Rufin o,

host. Appl Environ Microbiol 1995; 61: 3503- Juliana L, Valdemir A, Leonie A. Screeningof

06. Pseudomonas  species for  biosurfactan

tproduction using low-cos  tsubstrates,
[21] Zhang G, Wu YT, Qian XP. Biodegradation
Biocatalys sand Agricultura Biotechnology.
of crude oil by Pseudomonas aeruginosa in
2014; 3: 132-9.
the presence of rhamnolipids. J Zhegjiang

University Sci 2005; 6: 725-30. [24] Al-Bahrya SN, Elshafiea AE, Al-Wahaibib

[22] Jorfi S, Rezaee A, Mohebali G, Jafarzaed N, YM, Al-Bemanib AS, Joshia SJ, Al-Lawatia

Application of biosurfactants produced by A Isolation and  characterization  of

Peeudomonas seruginosa Spa for biosurfactant/biopolymer  producing  spore

: - . . forming bacteria from oil contaminated sites
bioremediation of soils contaminated by 9

pyrene, Soil Sediment Contam 2013; 22: 890- and oil field of Oman. Procedia 2013; 5: 242-

911. °

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

WAV Jlu oY oylad (VY 0,93

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.1.2
https://journal.rums.ac.ir/article-1-3441-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.17353165.1397.17.2.1.2 ]

. //‘.:jj/‘rwb}d}o.’}w}\ab\ﬁ&»\Q&)}QW&}\&%}&U C‘d&)}w}y M}SWQ&A\ A4

Feasibility of Rhamnolipid Biosurfactant Production from Oily Wastewater s by
Pseudomonas aeruginosa | solated from Hospital Wastewater

B. Mohebrad?!, A. Rezaee?, S. Dehghani®, M. Zamanian®, M. Hamedr ahmat®
Received:22/11/2016 Sent for Revision:22/01/2017 Received Revised M anuscript: 28/02/2018 Accepted: 18/03/2018

Background and Objectives: Production and use of valuable compounds such as biosurfactants from
wastewater, with regard to its environmental and economic benefits, is of particular interest recently. Nowadays,
biosurfactants produced by microorganisms are used in various food sources, pharmaceuticals, petrochemicals,
oil extraction, and wastewater treatment plants. This study was conducted to evaluate the use of oily wastewater
as a cheap substrate using Pseudomonous aeruginosa strains isolated from hospital wastewater to produce
rhamnolipid biosurfactants.

Materials and M ethods: The present study was an experimental study that was conducted in a laboratory scale
in a batch reactor containing local bacteria isolated from hospital sewages wastewater in a mineral medium
containing various oils so that the culture oil was evaluated at different times and concentrations, using
hemolysis, oil spill, droplet removal, emulsifying activity, and chemical oxygen demand experiments. In this
study, the statistical analyses were performed based on the assessments of the control-test groups according to
student’s t-test.

Results: The obtained results showed that Pseudomonas aeruginosa bacteria had a good ability to produce
biosurfactant. Reduced surface tension, more than 70% emulsification, and 85% COD (Chemical Oxygen
Demand) reduction were the results of using isolated biosurfactant.

Conclusion: Based on the findings of this study, it seems that oily sewages containing high amounts of organic
matters are the suitable option for producing rhamnolipid biosurfactants. Produced biosurfactants, due to the
desired emulsification properties, can be used in elimination of decomposable pollutants and biodegradation
processes.

K ey words: Rhamnolipid Biosurfactant, Oily Wastewater, Pseudomonas aeroginosa, Emulsification
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