[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

¢ o lad V€ ala o)) s o8l o gle 4y i3

) oghid ad i (g Jlusly JJ-B}A‘\-.* Clisd ) gaw g 2l 5 (5 Jldings
< s

oA oudiga 03551 (ol ) gyl b Siea o8I ¢ Slal (s

CRTLEN

A8 a0l sie) ) Gl gy A5 shiedy NPY i )/ (ulio s saw (U 55 (33 ol o

Dbasi 5 (39 6 pa) laclils (5 jluelly 5 85 slagad abal gla jild (5 5luelly (o) e s a5yl gl
A ) gan g 55 2 Jaina (5 ldiagy Gaiat Cp) 500 il Cuaal il S glacdlald ol 5l s
Dt (S bale ) ecaling iy S wlie Jad ) ) Gl o KU 5 1 el L ladd e (a8 )
A el (B 5l giel ) 265 (gl daal pd G i S (o skl A5 () e e A 3 (5508
g/l (NH:)/SOx 5 #/¥8 g/l (NaHPOx, NarHPOY) « &+ g/l NaCl «cS qie ol sicds 55,08k ) 4
clagibe )l e ) analsial ) Al late Cp ficn 3 e ealiiul ()35 s 5 b (Sl qaia 5 <t iy )
Evr Ose)l Sy 023 2 68l gial 5 (5130 (5 3buy sanad gl (adli Cpinad 2l Caardy Y/A gf| ol e alisa

el Gy A sl (AP =TF) ald s gl g sand el Jlaie 528 )

-

4adla

Sl o2l il R al als 5 loasld) o i gl Sasll ) gaamie ) se ol sladle o

Db a8 Gl asa e slaGis) O O Goslaes 5 (el slacliSa ) gu b alA i (53 S gl gl
DB L aS st iS50 slad S ge oadans Jlad oS 5 L WacuiliSa ) g 3 g5 e ol 03 yiu&
O 8L slag saal sal 5 Sae JSES 5 oadanin 5 oadan (RS (EAS 4y jaie JU 50 gw e o g8 R
Wa st ) 5 ySaa L 4S LAChili€a ) gua g 233 R GoSomd 0 Al b5 o o3 S5 S S
[V ] Simiea (5 s s sSae 3 pge sWasd sl 8 Sl i Sice Al e seda 5 lag B lacs 5SU o 5
L)l O yiage 4S 2 5 o 03l T oard (Al ) g o LAl ) gu s saliiad AWaas Wy Y]
A ol e o) 4y & il 5 S G oy Jana (51 G2 s oSl s Ol i 1

S5l sladi e ) 2 s 43 ) sioe o Y Jama )3 LaciliSUS ) g g aga slan oS 1 [7]-[¥]

(6 S s 30l €y st 8 capnl sial ) ¢ 8 (IS ) s 0 250408 501
VF/ANA Gy AY/T/Y il
hamani@nit.ac.ir J Siaa by 53"

V. Pseudomonas aeruginosa NP2
YAo


mailto:hamani@nit.ac.ir
https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

oY (sl S0 mhans 5l o S ey 5 Lpa ol o (8 laall 4 5a3 5 aladils (6 lacdlals
Dsbs (Gl ead pladl 8 laS SO 5 slen A el (55 r sk Cladad 0 S o )Ll IS 5 s
G gty AACHE (o jeme 4y Hold 48 0 il 1) anndl® ) g S atiail 8 il S 5 | Jl
B ) plac aiil 8l sacii (g Sl 52 3l saliiasl Uy (il jSan 5 (OUa cprimad V]l g <l ylad
40 Ghse iSLgiind (5 S Sl ealiial b 5 ol Ses 5 ) e [A] G0 53 (sl gl o) seats %Y Y
alie Gliad 5o [9] 2 sand sl %A U1 pla sy aniiil 68 o ) saliiad b 48 xad ol gl 53
O ) ol " gk )T e 90 s el )5 Sa Sl ol b i) 5 i G Sar 5 g8 5 5 S
Y ] b % AY/0 U alA s gl gal a3 (e 5 220 slasls) ol ) S8

s Gln ke sda ol ) Gl LS ) gugn W8 e 53 pge OAE G ab) A
hlas Tyl i (5 Jlurings (Sl (5 Jlulings 43 O siee Alaa ) ol o algiliy Ol ) CuliS ) gas g
(6 Sl (e oo Cansd 02 (s (3 55y ) 2 L3S o Ll Wbl 15 Se (S5 g 5 b ) 5S) ) 5
OO0 ) ge ) oaldial |y 5 0 95 43200y Cuadd ) 30 ) se ) ealdinl (33l ) aady e (EalS (gl yy CliS daas
OOl siee oshie Gl 4 Gy 1 V] 2sdiee s an e JS 1% 0 Ulady e (alS Cely Cuef
Jia O siedy 250 Waaiyja GRS ey U oS aaliiul L 5 (5558 ¢l iile (5 S alina 1) 3l 5
O Rl Ol sieas ) i shen dd 5 o g8 Al Jlaie (IR b s sWS 5 iaia glasilewy
aS o b G s B Gl o [O] o) o] 8l LeiliSe ) su g Al 5 50 L 8L S ) p ailia
A gl e A Olgied Gl zohe Sl A dlia ) Guy il w3V Al Ol sled
5 3sdiee g ol yaady AS Gl aliia 458l lanilegs 1 Loy L3 s e salinl CUSE ) sus s
dgas O 0 O ety 5 A slaasil 5 (Sama dlge O e sdle 2l a5 58S ol alie
Gl ) i ) a2 65 aa W 5L () (i3 Al sala Ol giedn iy Gl o pean b o) a2l
G2 010 Ao 3 ala i [V ] 200 Com D) ay ol (Sasll Jimna ab 5 258500 A 46 (S
8L 7 e caalie (138 3 g0 (S aaie O siedn B e S GlaS BRI gl S

ColSE ) gusn W ) e SU (is) s QIS bame gl ala a5 5l G
DSk 5 a5y Q)4 Gasl NP Y Lisdea S (ulio s s (o052 6 580 a5 s il
Al sial ) o3l U ala i (R i) sanal sl can )0 Caled 3 5 2 e ol iy S i L (ol sieay
oSy 5 Ol sal ) shaieds e s (e Ol sicdn il e Biad Gl gl L) () 50 Gl a8

_J)ﬁ:m\jﬁu\@umd\ﬁg_ﬂcbuﬁj‘)‘}\e&&éj

y.Taguchi v. National Laboratory of Industrial Microbiology Y. LB-Medium
¥.Yeast extract o, Nutrient agar 7. Autoclave V. Shaking Incubator A, E-medium
' AR


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

iy 9 s
¢ ASL
) 2 g oAl o8y iaiia (o5 s S s&Ua 0l ) NP ¥ istisa i (plia s se s 5SU

25002 (5 a5 3 (Blalia ) 5 S0

LA
o

Olsiean (O3 a8V gV 0 M NaCl s osin ¢ sedas juac Joli) " LB lass

Lo )3 03,8 08 ) (5 8L ) sl S i) (S G Al () e a0 ealdind gl sial ) a5 () 0 IS iy
A8 Y e Chaedn J 5 sl Vo e 00 i dn LB ssa4aS 0 o ol St TR ey i
50 rpm o el YF 1) o G 50058 Jiiie Cad a2l sala )58 ¢ iy K 50 VY °C e

e A Y() TN A o RSy 2 YV OC e

S glal ) 2 6 S lana S
O it Gl 3 S 25 s o s dad [V Y] ala) "B Jaiaa )3 (5 58 ) sty Aggus 05
VF/R Jals 5 a8 o o A Jsdae ol i€ davae gl (5 e 23 (A Ol S e el
B Jslse sNaNOr ) 5 sedsslac+/0 sNaCl &+ 5 35 8w Y« s NaHyPOr Y/Y 5 NarHPO+
4i80aa ) szt (NH)YSOr 3V i 2 p08 ) 0+ Jelsi C Jslae 5 MQSOr ) il s p 8 Y0 ol
B ISYPSIIEIERSTY ) NP COPSNPIPL DY KI5 IS EVPR VOIS PRI R AR oFF PYRSTRI ) RYGINE
+/Y5CaCly, YHYO /Y sNaCl )5 S—)5 2l +/+) sMnSOy,YHO, YSEDTA /& Jali
NarMoOy,YH<O, +/+ Y 5 AIK(SO¢)y +/+) 3CuSO¢,8H+O +/+) sFeSO¢,YHO +/Y 5 ZnSO¢,YH:O
Gl s Sae +/YY (sl il Ll sa 4 Cudan il NiCH, #HYO +/+ + ¥ 5 NaySeOr +/+ +d
O e 0538 A laa Sl A SG4a D 5 C 5B sladslae 31 eml i) layl 53 )3 a5l
03 Wil )5 S 5 ol (55 i SlS (5 8L 55 (5 e 5 603550 ¢S e (el ASla gl
gy Jagl 5ol (il ol o L ety aia) g | ) WeiliS ) s g 23 65 ) S (i ) dngs gl 5
G i 2 sa " (sla ) 5iS ¢Biat (ol 3 s e M (55 s (5 el Wil 5 e 155 (5150

@MdJWd\}ML\HsJUJJ‘)@uHQ c‘)mdﬂalc ‘UJJS@AAJ.\.}LA‘_A“)JQJ\JA‘)J\@»‘)JJ

V. National Laboratory of Industrial Microbiology Y. LB-Medium Y. Yeast extract
¥. Nutrient agar . Autoclave 7. Shaking Incubator V. Climo-shaker ISF1-X Kuhner
A. E-medium

ol o2 (ol yla 2 B g o S (o shaieds (e 31 4S a5 5l g 9

YAV


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

O ) ) satety Laila 31 Gl 18 aa IS 53 5 oy e 4o Gl O (oal sl aileald Al CuiS
aloh g e aladl it Sl ) pad La il T (al sl 458 (p 55S L sab) i Al Jal 50
S 3l 8 5 J pemna 4S (ghad Sy ol Jgrmna 5 301 5h dayl 5 (53 S A (51 o (o5 ey

4 el ) el sb )l el e 1) ) CldS L (Slad S ja 5 aidh et del e 4y G | Gl

- DXA) 28 Ghigy 3 Gaind ol 5o [V Y] o 2 gt (a b () aee a1l ) (2 SU i)

ALY Jgaa Oriaad 28 e gldi Ll e shu gend oy sla S ) Jsaa i saliinl ()3

OV aile 3T aladl (sl e 83 e L3 |y (ile 3T 58 50 CadiS Jame (S5 5 il 3l (l 0 00 o3l LA

DS aga)Y el dpeadiatii,y ) udShasa Vevee Wl O SG 8 0048 o 800 (1)1 4

Lals s siadodliiad 04 (WV) L)+ (g/l) cbile 4y alaS sa ) 0 S e il a5 AS

oo V)] 8 IS5 4883 Y0 oty I Ser 5 T pisa s (b Lty ol s il /Y Yum il

idlie & (i oalal 3 g s g o KU ) 3ila 3 LAS Y Jsan Gk L) (50 @l sise 45l )

DSl s o s Al L)l O S s (50040 (LB s so 03 S ey (5 5iS1L) CudS iy )

Ak el 8 35,0 Gaedy YO rpm s YV'C Lo sl Sl
Wil o A jlsdy A Y 7 sl g Lo g8 ) g2

(Nkéé)/;)sof NaHvPO(E/:\)IarHPOv r\(@(I:)l 008 e 5t
/8 . Yo Y \
) [ A i ¥ o
Y YY/oY Vo DSl o

AEG Loaba) Bl Ak Y Jaa

(NI—;;)/;)SO; NaHvPO{g,/BIayHPof ’\(I;CI;I 8 IR
/o . Yo s )
| F/V0 o i ¥
Y VY oY va s g
Y 7/V0 Yo ol ¥
/o yY/ay o by )
) . Vo ol 4
| yY/ay Yo BYSIW v
Y . o BYSIL A
/o F/¥0 va oSt 4
V. DX8- trial

e GLE | S e 43 02k 02ld st Hlaie pedans Y
K alai) 4l A4Sl ile 31 daed sai LS Gl Y
¥. Joshi

YAA


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

sk 2yl o CuliSD ) gau g3 (5 Sl 9 71 ATl cod 8 sy (5 bl

3 55 gn adlial L VYO mI s HePOr Jils S Vo ccadS Jama o a8 S aigai 31 ) ml 4

O a5 (558 50 cusiR) A8 5y il FC2 VY AFX g 0 4By T e [VF][VY]
dnp 2 ) Ak ld) VYo mI Ll 38 R b e llan ) Sicke glisebal (sl 2k las o
Asdige palla B, a5 al il ) S A 8o 050 Yererpm 5 & ley oy Clinlddl Al )
Cisa ((25% 60 F254 plates ) <S3uay 8 Ssiles S b TLC Sl ealiind b iy s lupalla
Spaia Sl ol A4Sl (Y:)0:70) dpal Sl dilie 1o s IS Jald Spatia S (i) ol 2 28 e
) Sl S ol ) Jslae 0500 15 22818 ala jo Gl G 25Sce ddsial ) £ 53 F (s Sl
i gl siear () Tdis 2l ) asbie s K uSe o ) 0 SIS ) any 5 ea S ALZET (041))
A i ulio s L AS il ¥ 5 ¥ Y 5) slaand sial ) Jeld Jiia 3 il [V #]-[ ) F] i salii
L CIA ol 5 o saliiaal () ias 25 sl "() "HPLC o ) aual sial ) Clile (aiad () 51 3 s
sl o0 Al il HPLC o Sl saldiul ()0 .ol «/A mI/Min oo o 5 slagSae &l
5 (G sl 53 daa s JSUS oy -F Y pailia Fo) A Jsbae 03 aalel ds il ) sliia ol (510 38
Cuwidy By A Jslae 03 S aglie ) C Jslae 5" (i sinsd 3 o i gal Q¥ Y salae Y0) B Jlaa
da dasinsinl Sy Sae Y70 50 5zl dB ) 4S sl gial ) sladisal 4 G a0l s (Sslase
Ol sicdy Jilia 094 5 shie il 409, Jslae I Ginas a4 e adlial C Jslase ) jils Sae Foociload

J}uGA sl ol&iua B «j);.m )\3

SRS ¢ gaad ga) Gl a5 S0 I
e stz A day Y/A g/l Glale b o yiSh L oad a8 i) g g J gl 3 il e e
Cela Y il 5 G s aad o glie Condiay 4880 4 Giae bl gl ol sa 380 QA i 51 i e
)] [ stn asnlan Jl 53 gl g sana 2 0 () gunaibans gus dali i) andis 51 ¢ By 53U
SOIAL Of Jae CuiliSE ) g sy Al 6531 Gy (o5 pSe 0Bl 2L 3 Akl B )3 age la sla )G ) S
La Jslae o)) sieds ald i g aunl® )5l 5 580a 5 S Jama i 31 J S ()0l alas il

25 4dlal

V. MultifugelS-R, Heraeus Y. Thin Layer Chromatography Y. Jeneil
¥. United States, Saukkville . High Performance Liquid Chromatography
7. Agilent 1100 Series V. Bromphenacylbromid (C6H6Br20) in Acetonitril
A. Triethylammonium (C5H15N) in Acetonitril 4. Emulsion index

VA4


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

Yald i il (5 o 3l

)53 02 38 O 4g ald i il Sae Ve G e 4lhg ) Culy 050 Shate Gl il e &4l
o 2l g8 il ) gan g ) 5 Sae Vv ead S8 ol el (RSSO AV AS 4GB Y B Y )y A
O Sy ana) AL L dulie 3 1) 3 AV el o ead ol Calad Aals JE 5 aas38 o 4 ),
B8 (s sl 8 il ) s s (352 1S 5 (o8 b2l (e 31 ol L[V 0] ¢[A] Qsdian e (e
Cd Ol (g5 ) Pl i )

iy g g

S Jagaa S S5 (6 luding

QS el Ol 3 o2 soliiad g 41 ¥ a2 Alail oa €6 ) 5l i ks Ll 3T al ok
G waee Ol Gile 3l ja 50 e Al b Ay O siedy | ) CiliSE ) s gl 68 Culgd 3 5 i3S dame
A8 O e S cabale 5 jiud cille (s s Glale (G S e sl ) #SE ) (S dama (5 Jluding
8 (5 R 3l Gadla 31 A 58 53 i ) g g a5l ¢ slate (Gl ()0 25 (i 2

AU Al h (bl 3 gl slal ) a0 65 4y b g pa gl Y92

UK ) ga g Al 65 RS e Claba )l b e
@n (NH;»)+SO» NaH POy, NayHPO+ NaCl
(9/) (9/) (@
V7 " . Yo i \
VA | /v o i Y
VY Y y¥/ay vo s v
A Y 7/VO Yo il ¥
\Al /0 y¥/ar e sl o
A ) . 2 il 4
Y/A | y¥/ay Ya SaSla v
Y/ \ . o SaSla A
Y/ /o F/Vv0 va BEB LU 4

Mg sy s asSE ol GRS Sa&s 5 sl ) G e ) ) sl (oings
44254_)46\4%\.«5\.%_)\3‘943_ﬁﬁm@dﬁgcpjaﬁg_}ednbs O Sa a _)..ﬂﬁc@\.\iﬁ_)y}y
J.J)JJJLAJJESQ‘)\JT]‘)A(;HM‘)J@»J‘)JJJLMMQu\aduad\dubm\"j\gudiu)d@\:u

L&)}SSG)\;S\T))AO;\JQA\Gd}i.;_ﬁaﬁuﬁu\JJ\JJP})\}\eﬁjdﬁng\}Mj\ “"_\.'\Uﬁ‘)y}:\:\

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

1. Qil Spreading

4.



https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

ﬁ.\““ (s

S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

VS ag a3 ¥ ISCE aa e LB | a6 il se )3 il )y 3l O Jsaa Guiaan

3 e Gl CuliS ) g sl 53 53 ) L) Sl
o siSth ) Sy b (ki F Jsia

(NHy),SOs NaHPOs, NayHPO: NaCl GS e ST
(g (g (g/)
Lo gie Lo gic Lo gie Lo gie
X/ ¥ Y /% Js) s
YNy 7 /Y Y o33 b
y/aY Y/ 0 V/AY Y/P¥ o s ehans
Sl glal ) 2l g5 gl 3 ) 9 3 ally sl g LT L0 Jga
(%) e RES IV I Gilag e § sana Bt
A7 /YN /3 \Y&ls S e
Yo /YA N Yy NaCl
VY V/eevy VERR4 NaH N+POy, NayHPOy
Y/ A V/aY¥ L (NHy):SOv
v
Y.
& | =l
'3: Y Jf (s
.'i ;
3 1.8 B sl
“ O =l
EN ! (i aoadre
¥

NaCl

Na2HPO4, (NH4)2S04
NaH2PO4

Gl ) o gy 2l 98 llidia (sl 588 ) (glaia lagad Y IS

V4


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

(i 32 £55) o sy Ao

S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

oS e NaCI(50 g/l) Na2HPO4, (NH4)2S04
NaH2PO4 (1.gn)
(6.75 gll)

IS ) gon g 2 5 (51 A T ol Y U

(9,650)

B (3005h) G208 e = NacCl (50 g/}
= NaZHPO4, NaH2P04(6.75g/l) = (NH4}2504 (1 g/I}

i ) gun g 0 65 53 W g ) Sy A ag e pa, ¥ IS

14y


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

i ) g g0 255 O e (i NPY Ligeden f (rolia g esr 6 5SL 4S diad e L33 Y ) (sla Sl

S e R 5 kel aiie Sl e R 7/VOCSa qaia sl jra R0 da 3 3 (Gla ol )3 o oaldiul
pe R RN (S gt Gl padlia 1SS D) Gt 2 pdion A8 5 S (o S aie b 55 aie
4 Ry gem aBsa 3 i) g 2l 5 Alngn = shans ASCp) 43 A g L3l CuliSE ) s g A 5 (51
Gobed b (b e il 4a ) Aadl (o) O B Gl dla ) S50k (55 6 ASL 2d ) 4S G
il ) pas g (Sria Al g5 50 Ll ol o alA Gl g il 4y Cas 35Sl b el ol 43 S
O nlia (n Risls Ol sieds Gol Ly Caas alaiBl () ) saldial eanal a3 (3h) s \Ska 480l Jidsag
A 3da B pualic (ggla 5250 28 by ol jeady 48 Cal (oale by L35S Ll () i iy
OF 0 39 laopalins 5 I laamd 5 Sare alse (F oo gBle )l Giig 5 H5EY L) e 5 Cal
1 i A (Bl Jumna Lags SiSL (51 (2138 ad sloale () gicdn iy O G pema bl e Wy 2l a5m
Ol sieds 2l sin (S Sl 5 S 5l 58S 58 (1)) didae G pld Gl 3 p0e O ) G e
i Sai lale (g )S lale 1 am e O YIS 8L & e il ) gusn a8 3 (S e
bl aey mh 50 8L A5 a5 2 edal Caeddy gl 4y An 55 L2y Ui ) g gn IS 50 aga
Ysana ald i aS lagl )l (S ladama 53 285 510 5d AR UL ol (00 gll) S
i 53 S (sl el (51 e 3 e pdce 43Ry ) L il 5 Lo 4 laad gl (BEaSa 1 5 laSidS Al
AWl G Kb 5l lag L ) ealdiul Wgssildl 5 Lo o )b 4 aasi L Gla
Bt (l o e el (5 L () sion Crand () Aaili dp da i L () 0 W LSl (5 ) 5 e CiliS ) s g
il 50 O e 1SS 4g da 55 L (et 3 S ol W sl 5L p0 )3 ald il (50 S O s sal ) 0 1
) ) el aie 4y (Blatie agus (p aS 52 ) CuliS ) g g0 A 58 )3 ags 90T 2508 )3 38 ()55 88 g
s S ok a8 ) ) slaiedy CudS Jama 53 (5 b LS S (5 e 353 5 4S Cansl 4 53 Q4B 435 ()
Cralie slacul slia 1 (5l ol (San 2505 Caulia 28 4y ol o 38l 5 Sae 4S () gem 50 ) ) Cand

WSS Al g

S sl ) 2 68 )
Gaiad () 3 S a5l gial ) i gy L i (ualio s ses (5L s SL Y pana 480 Jila

L i)y 2 Akl 5l amy ) shaie cl o)y a5 el ad gial ) i o)y i 2 plailind 5 28l )
) gl a5 a3y (TLC) SOU A A1 Sy S L (Glabal 3) OF a5 oan s 40 1) el gl
Koy o, AT F alay) Jiis 2ald 2 sd e o0 JSUG (50 aS0la Gl s sala (LS F IS Gl )
G Y]l Gl lajliabe b oaadsidl ;) g8 Foasay ) U 4S8 aSae TLC 28 )

ey

14y


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

(S 1S3 € 5 S5l p 53 L S b Jal 5 5sial ) JSdm 50 by S0 31 JSite aChiliS o s
il il (S5 Jali ) g 5 il gialy el [VF] ()] ol e Gala s [V O] ¢[) F] i
Sl IS 5e 93 o) saady Hgial ) alla 50 Jall ¥ ¢ 55l sial ) ((Rh@-CY +-C) +) 2l J s 5a 50 ) ey
5 (Rha-CY +) al JsKdge S ol jaady Hoial ) adls Ko Jald ¥ g 53 il il 5 «(RhaY-C) +-C) +)
Juals il (inad (RhaY-C) v) ol ) J 58 50 S0l jads gial ) dlls g0 Jald ¥ g 8l 5ial
o 48l 5 (33 () 3 0 oaliid NP T L gidsn 7 (sl s s 5 S 4S il ¢4 Sl S8
O siedy Sl JE Sl (a5 02d 8D (sladigai bdagii G S A1, Y g s 5 ) gsh il
5 Shaba 5 VO] GISwer lse 5 o[V F] GRS 5 'glassa sad Y i b 4 ol Jla
g s ey A Ko, o) A s pan basd slagile sl o e lagl V7] asdae i Gl S

o) (st ) B (3 g piiea 5234 30LES ATl cpl 200 (ol gial ) S ) gus g

V E s el

Vg ol glaly

T g sl il
f gl gial
% A v 7 & Jsa alulial F v Y Vo et Gile

AV ) salie by o 68U Al gdy 00 Ak Glula T 4 ) sdal Caddy J guana ) A1 S gila g S il ¥ S8
Caal 4] cﬂu.\@&.}:\%.\j.ﬁ\:\u‘ 3 L 0\‘9..\94.32“‘945\1)1.9

saliin) HPLC o&iwd ) 2l sialy culale (5 K0 jlail (5] 5 A4S ol o Y 4SSl 4y 4a s

Sy 53 5 2 alai) olBiud b leiidr asd 5 Il g 5 sWaand siay a3 i) ¢ sl cl (510 28
O D) daala Jsene disal (325 G 20 eaalie 4383 Y4oY0 lagle) (m oas0a 0
puad s AS g lagle) 5 Wdae glaa 50 Sy 0 3 ) L ml b K gea (Giad
4S50 )y Cuy e ol HPLC oK ) saliiad () 5o Ly Cuad 3adad ol ) Jaals T (g diaa
Glle aa 5 asdce L Laagl giel ) s s a0 ¢ Lol Auglie 5 Sy (o 503 ey aa s

250 (5 3l

Y. Mller Y. Hormann Y. Syldatk

V4¢


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

Gy § e 4 Ja g3 pa s e
lla Ol ae o cald b (Baipd (gl sal o (g e (3in3 (gl el M A dagi L
sl aga 35 0ad QS () saad gl (5oL (saad gl Jlate yeBle Lol Caul (5 )5 i 5 el (Evy) Gala
%o+ U ala i (53 S ¢y gand gal (U163 Y/A g/ dale L (ia g5 Gl o el A g8l gl ala ol el
QL el Gl ansl (58 e A8 il (Al Gl 31 ) Gy 550 V0 U Gsamadsal e Gl 5l 53001,
L Ol 20 ala i (g 3l sl sad () 0 (253 Janilly (5 L Gl L ol 2] 5 CulliS ) g 50 AS 03
Cullad (5 5% 5120l L[] QISar 5 &) Gen Gsinar 5 [V 0] OSwr 5 g2l 4S i Cligat w1l
eSS Giba )l 2 Gl J& Sl caialy alas) Caline lagn S5 s (55 i ) ugn (S0 () pauid 5l
Silhe 80 (s ald i sils e Vel ol (55 Sl ald i (35 US G oy 0 ) R
22538 O 43 Y/A g/l lale L) ead ad g aulgial ) 5 g Sae V0 e 5 25 22l
B 3 plee 023 O JSS 3 ASClin 35 (o 5 A han )3 ead Aol BLAS Aals [l 5 0 08
3l fica 5 80n D8 Ol 5l B 53 Gy edle () dsdie adlal Cinl 4 aul sial ;) ClSE ) gas s
ik aS(s ) shs 23 Be Jalla ald il (g (Had Al By jlear b aigy JUS | ala s ia) s
Dshiedy 023 gl A ) g gy (0 ol b2ANGLE Gllel () 2sdice sud (al Ay Gl B
A8 5 L0 Gl sy ) ald il g jlulaa Ol Sie Caala ()l G g5 ) s i g lulaa
o Ol L 1) pla <l () i 800 < jledn 2 S il 3 g3 e 4ihy 5 G (55 ald i ol )2 i) g A

Sl sial 5 Bau 55 Jaa

G098 3 o s A prlaan 3 il Al B g (o)) Coams ISt o i (5.9 L 0 A alag) L0 (S
(5> G JS) pad A o8 aand gial

o

A


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

é ~e

TN e

U ad ealdivd ad gial ) il ) g g A 55 (5) 30 NPY /s )/ (ulio g saw (5 5SU ) ¢aias Gl o

e Y age S D el g (ol sy D) OF 02 DS 5 ald s 0 S (gl sal o o )8

S Jama (g bl (i 40 20 e B8 50 () 00 mlagl A AL ) 4 LacuiliS ) a0 A

ISie ad ) 51 lada o)) Gl ) S Olsiedy Gl (10 Al se ) edldind ik ) ladi 0 (AalS 6l

G 05508 5 s (S cble I caline S alie i Sl S daie Al Jay) p3 258 458

A 1 S e (g DSk 4S oy LIS B ad et o S g S 4y il sl ) il

S8l 2k gt A 00 K5 F/VOC 0 iy B wlie 5o e ) (e 5 ol il sl

Bl ) cage B8 g1 la (S lale oy gl i ) Y/A gf] 4 dad S cpl 52 i gl ) a3l

O ) ol eciiad 3l gl y g )Sla a8 Jalad CailiSa ) g g Smiea Al g8 0 Lal e CailiS ) g gu

Sl 3 G ol algidin ulia 0 Risla Ol gieds 1 ala it by G Gl sicee ol g Wy Cand (s3Lal

oadli ad R sl o) (Ka€ gl gal G late Juia jlailin) 3 TLC Ose)) b osale ol Al 8

Cod el SOLE B () el Caany QA (ol YoAr 2l Gl sial ) (6 g el 54l

Gl ead o) SIS Gam S5 Oined 5 gl alg ol NPY  Ligtia )l (eliesd s

S Sasll Ginad 5 oad 8D el e ) e o an i L ol (a2 (A ) sieds alA i (5 ) sanal 5l

oaldin) g LailiSa ) gun gl g Al ) 3 (oin g 5 aland) s el by o plA il il ) (8l ol )

Lol (55w ke ol sl gl )
@L’u

1. R. Sen, "Biotechnology in petroleum recovery: The microbial EOR", Progress in Energy and
Combustion Science, 34 (2008) 714-724.

2. M. M. Mueller, J. H. Kuegler, M. Henkel, M.Gerlitzki, B. Hormann, M. P&hnlein, C.
Syldatk, R. Hausmann, "Rhamnolipids-next generation surfactants?”, Journal of
Biotechnology, 162 (2012) 366-380.

o I L sian s il (il 0 52 g (5 38 a7 gl 5ol 5 2l 556030 33 s sg2md 5 palae g i lazas ) Lia) Y

OVVOYF (1Y) Yo lad ¢4 Al calee o i o8l ale 4y 380 condd lagy il jaida
4. M. Benincasa, J. Contiero, M.A. Manresa, 1.O. Moraes, "Rhamnolipid production by

pseudomonas aeruginosa Lbi.", Journal of Food Engineering, 54 (2004) 283-288.

141


http://www.sciencedirect.com/science/article/pii/S0168165612003124
http://www.sciencedirect.com/science/article/pii/S0168165612003124
http://www.sciencedirect.com/science/article/pii/S0168165612003124
http://www.sciencedirect.com/science/article/pii/S0168165612003124
http://www.sciencedirect.com/science/article/pii/S0168165612003124
http://www.sciencedirect.com/science/article/pii/S0168165612003124
https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

5. D. Sharma, B.S.Saharan, "Simultaneous Production of Biosurfactants and Bacteriocins by
Probiotic Lactobacillus casei MRTL3", International Journal of Microbiology, (2014) Article
ID 698713.

6. H. Amani, M. R. Mehrnia, M. Haghighi , M. H. Sarrafzadeh , M. R. Soudi, "Scale up and
Application of Biosurfactant from Bacillus subtilis in Enhanced Oil Recovery", Applied
Biochemistry and Biotechnology, 162 (2010) 510-523.

7. Q. Li, K. Congbao, Z. Changkai, "Wastewater produced from an oilfield and continuous
treatment with and oil-degrading bacterium", Process Biochemistry, 40 (2005) 873-877.

8. A. R.Talaie, M. R Talaie, N. J. Haghighifar, "Optimizing biodegradation of floating diesel
fuel contaminated wastewater using the taguchy method", Journal of Water and Wastewater,
20 (2009) 57-68.

9. P. Chamanrokh, M. Mazaheri, G. Amoabediny, H. R. Rashedi, "Cleaning oil contaminated
vessel by emulsan producers (Autochthonous Bacteria)"”, Iranian Journal of Environmental
Health Science and Engineering, 7 (2010) 209-222.

10. H. R. Rashedi, M. Mazaheri, E. Jamshidi, B. Bonakdarpour, "Optimization of the production
of biosurfactant by Pseudomonas aeruginosa HR isolated from an IranianSouthern oil well",
Iranian Journal of chemical Engineering, 25 (2006) 25-30.

11. S. Joshi, C. Bharucha, S. Jha, S. Yadav, A. Nerurkar, A.J. Desai, "Biosurfactant production
using molasses and whey under thermophilic conditions”, Bioresource Technology, 99
(2008) 195-199.

12. M. Teruo, "The New Experimental Design, Taguchi’s Approach To Quality Engineering",
ASI Press, First Editon, Printed In The United States Of American (1990).

13. N. H. Youssef, K. E. Duncan, D. P. Nagle, K. N. Savage, R. M. Knapp, M. J. McLnerney,
"Comparison of methods to detect biosurfactant production by diverse microorganisms”, J.of
Microbiol, Meth., 56 (2004) 339-347.

14. B. Hoérmann, M. M. Miller, C. Syldatk, R. Hausmann, "Rhamnolipid production by
Burkholderia plantarii DSM 9509", Eur. J. Lipid Sci. Technol., 112 (2010) 674-680.

\4v


http://www.hindawi.com/68603725/
http://www.hindawi.com/73513507/
http://scholar.google.com/scholar?cluster=5636629220149843484&hl=en&as_sdt=0,5&sciodt=0,5
http://scholar.google.com/scholar?cluster=5636629220149843484&hl=en&as_sdt=0,5&sciodt=0,5
https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-01 ]

Sl s S5y J il pla i (5 Yl KUy ) slatedy CuliSE ) gas 0 2l 5 (5 Jlings

15. M. M. Midiller, B. Hérmann, C. Syldatk, R. Hausmann., " Pseudomonas aeruginosa PAO1
as a model for rhamnolipid production in bioreactor system", Appl. Microbiol. Biotechnol.,
87 (2010) 167-174.

16. C. Syldatk, S. Lang, F. Wagner, V. Wray, L. Witte, "Chemical and physical characterization
of four interfacial-active rhamnolipids from Pseudomonas spec. DSM 2874 grown on n-

alkanes", Z Naturforsch, 40 (1985) 51-57.

Y4A


https://ndea10.khu.ac.ir/jsci/article-1-2036-fa.html
http://www.tcpdf.org

