[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

YYAY (i) £ o ladi A ala alra iy 3 o8 & gle 4y

gl dS Jama 33 ) Jgii g (el g ga g Ly el glal 5 3l 58
o jladd Jg

u.u.lﬂ)@.& .A;\j ‘5&,\)\.&&\ J\J‘ o&.ﬂ’d\.ﬁ LS"JE'J adald

3 ale a5 5y e Sl o5 50 535 50 0358 55 1 0nd) 313 s csamls jallas liga

O\J:\\‘;u_\m

PRILEN

311155 580 ol s 5 3as 0 5 58 5 LA 50 53 s 4 i adas Jlad (slacaS i LaciliSll ) s s

DO 52 525 e ) 0lg oy 0,088 55 a2 s ol a gl oS Al 5 s ansl® )l 5 Sse 0 e
Cren 5 il ita 355SY (5L o) 3 saliid (Whey) iz ol 3 S aia b 3M (sitne slacles agly Jassa
Gl A 5 25 ool o 3T alg 0 Ay ) A8 ol L e 50 5 oS e Ol sieay iy Gl ) sl

il gial 5 25y shaie 4y b K aladl (pH: 7/8 2 S iiluda 0 Forlad el ¥ igla) SUSY a3l L jlass

7o VY) o 1a8alan )8 la ) ccalite S 5L calie iy Gl aaly CuiS Jaina Gaaad Jad ) line Loyl
Jarae darae G e Ol Gl 0 8 e (el A LY ) g 330 58 ey iae s (el YFC VG FAG
V8 (L8 A a7 Gl s 4n52) w3 Ledd a5 50 a3 dea iy o) jab 43 3M aae slaclal
an i L aS 2l Gadidie Wm0 ) G 4y el 70 g8 Ol e (i 2 8YY° C sled 52 pH
5 01S aie O siedn OF ) ) i sale Jasl 8 5 (5 SLASOl ae e aa iy ) () i (358 A sm 42
A0S g sial 5 Bl 5 S G (oie 3 50 231 5 (o 3l eales et S Ly (g S ealiid (55
OsaslSaand gal (Uil 53 5 (Dsal ) 28 o 8o /VTY Ly Jalaa) oS Yagan dad gial ) 2l 53 0 e edasl 3 0 s o

el i dy %AV L il Jseana Gl o g Al i

"

dadia
AS i adan Jlad (slacasS i 3 ge oyl ot Gl ial (sl oS ga LCliSIE ) gus g

>l (S8 i) g5 e 535 58 e B (55508 (sai s 5 liie slacakd L e sla 3l G

Vs s il (sl 30 50 g el giol ) _pids o 2528 (s Lo g
YYARVARE-SHY AY/F/1 4 il 5
mxmazaheriassadi @yahoo.com

). Pseudomonas aeruginosa

Yor


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

LT [V ialS i S5 0 sladslie 3 aa 5 o sladslae 3 pa | 2 shan

gl a5 (el g0 53 s ) (Alida (lady g L T S) 4S i WwliSU ) gu 50 (0 g ) Ll sial )
7]

G s g (550 2 255 2 Wanntdl )5 Sae ()55 (aCiliSla ) gussr (S35l 38 (S (Ll
odle asdiga st h 2 se Sicalie s 5 and plie Gl Gy Gyl 4 5 Sl 3 da e
Gl L1y GRS b W S50 4 g Sae ol she (Sainua 50 LaCliSld ) u g ¢S alie (K sl
gl diaa e 1) (S gl Ol (om0 Jla) Sl b adan Cullad Ly LS S5l 5 pal s
G ol gl Cnnals (5 1l diy 4 Gimas 5 abaucn 5 oaba RIS 508 05l el
UG (ol 5] e 3 i a agmsi (510 3 5 0 @die 3 (MEOR) i (o5 e <l Sy il 331
e 5 Glae ) i aea pa Vo asaa 3 Jadh Cal (Kae 53 S Gy Al lagis) b g e IS 4p s
laast cuds J S 5 A (sla Sagll Cada e ame SIS 53 Ol siee gl ) g il s
L a)se Gl ) ) e LAl ) a3 S o) Jiabea (slacloy ) (2l Jan g 4a 328 5 b s o (A8
5258 dae )y Al gie (il sm) (Asle gle alal 4S5 shy S oo Gy Sl paslh 4a
DTN DY TPT6 [0 [ FTe [ ] ssiim oobiind oS laia 4y ol (AT (i Sdae o sDleds

sl Ol Sign (S gaie O sieds iy <l S 10505580 (ebsa s s (L L sial ) A5 (sl
S8 g0 Sl aa 2 0 B 70 2l (g 4n s 5 Cansl (5 3l iy Dladls S e b Jpemns iyl 0 S
O Gl Al L o) ed e (alen S5 Al 4g 00d A el Apaa i Ll 1l 1 i snian
ol Jala 4y g ead oDlald 3l 5 late () 4S 2l e a8 il Jls 0 (5 O salie Y laa i (55 YVVYS
e o by 35S b gl L[]S e dlag) Ca aime (Rl 5o 1 (ool @Se T 3150 359
Gl ) gy ol Ly Cpinan 355 a2 dad e 5 (5L s3le 4y (3l 03le oy LSl ) g
G BOD Ol 43 4a 5 b 2sdie da i i 50 Gy e (Kol sdee CBliane ) S0 sy
ol 4y i ol il Yo (Kol ol dae sl i 3 Klie )3 FO L i3 YO agan 348 Jana
ol el ¥O L) Jae dlald

O5SY Jalae i by Gl 3 o Jlaie 5 e JSEE 1) iy o Glis il S 55 (o ylodae ) 5Y
Al Vs g calite (glagip ) 4 an 5L oaly 5300 s ol o) g Ol S ) i )3 258 5

2l 8 Cl 53 S ealdiasd ds s 5y 1555 55 50 Guli s 50 sms 5 L b S (03 50 el JlE ) 0

V. Microbial Enhanced Oil Recovery

Yot


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

Y g 5 Ay Al e e 4y 5 pald pH 5 Led o b dee ) 5 ead adlal iy ol 4y Jlas o3
L) 0] dsiee st o e2iny S (lani 4y JISY o 3l Jee S )2 H5EY 2,8 O ) e

S Ol 4 5 O3S (030 (0550 (S e 4 Ol 2 ) el )l 5 S (el
Dhasar Db Ol Gl (5150 0 p s e a8 i i3 ) 5a g el e 50 20510 b £
Mg 0 sl Cueal dse pagli dn )y Ghed Gl MG 50 aes Aag 35
O O 208 ealiind X yicaulie 5 S ler 110 4S 55 allAl (138 s ) ) siee AEUSE ) g 5
o 2 ed QLA Giad O )l slal i s O b G0 S mlie () L Sl palie b S Sk (p S 4
DR O3 A OnS Sl Cal ealie gy ) ickn oSl e Al 50 3580 Cuel S )
S G e 3 odle 5 LA ol Ot il s (el [V ]l g sl Gl ) s s 2 5
A (5 yid

49 S G )3 il 5 Ol e ot 4S B S eaalia VAAF Jlu (i jlSes ' g 1) K
LY 1asdion oaalie sl gial ) ) ) 3508 (i e 0 D) il 035 lios S} FIA (55 5

5 sl el jiudal dadal (5 e L 3 )56 pH JES 6 pa a3l 5 el
IOVT 0 1 ealdind G S a s salanS g 0 g e s pam b 3l G 3 g el il sl

s aling sla g [VA]0 [VA] 2sd ardaii ol o () e 4S Casl 25 020 D gdna ab HEie juaic
IV]N S50 mmnie 255 g 25 50 (A58 Ol Dl on 4250 (O3] O30 2iile o 2 L 5l
DV P DRI I ]

S Capan WO o ien 4S 3513 55 4 3e (obiasd (Sl pur 4y o WnaliSIE ) g g
Ctag) st 5 5 s 5 YL (05 4 il iy e il < i ) 40580 < 8
YL Calin 5 Callad it o 30S o2 o2l T 1 ol 5 i (il )] alian 3 i
e ks Gl )l 5 e slaclay 5 01 alse s QU8 L pH 5 Vb Gl a aa 0

,[\H]m\m}u)saﬁ‘wm‘ﬁgq;d‘h

S ISREIRY
il ) 9 S0
55 SIS 51 aS 3 VA 5550 Gulisa s s MMITOTT Ghias Cp) 2 o ool 43 5

A Al Ol Siria 5 oale a5 5 gle

).Guerra-Santos

Y0


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

3 ga

s zod 4 3M S lamae ) Json G by Ol slacaS i ;i o a5 3M (Hane slaclad Jama -
Gl Y

"N.B. 5 'N.A. slakme -

csladille i b ey ya 08 sl ey il 2gm Jw i 75 diyial agw Jwe i ) (HCL Jleyi ) sadslaa -
S a5 @l 58 9% 0 Jalaa (% YV) calide

OMLT sBEVL Al i iy Gl 0 s S (pH: 1-12) sie pH 218 (e R Y pa ) sty 28 -

3000 L HPG a3 58Y a3l 5 (Crude Oil)
oy ol LA oale il 5 Ol Gae ) Jea

Sl alia) SSESY jueds i i S
(s 4e)
$a.va AN VoA DSy
Yy AR AR i 50
L IR 7oA Oy e <l
VY 4.0 ¥ AR e 3 ga
¥.o A-A AR SLESY sl sy 4l
S b i 9 M (Adra slaclal Jaaa S 5L Y Jgaa
I A oadioa 5 38 o ga
o Dlata
S8 8 »
NaNO; YYV.8 (mg)
MgSO0,.7H,0 YY (mg)
KCl 64 (mg)
NaCl 40 (mg)
CaCl,.2H,0 Y.Yo (mg)
FeS0O,.7H,0 (U g)V.e
ZnS0,.7H,0 (U Y0
MnS0,.7H,0 Ao (U g
H;BO; (U 7o
CoCl,.6H,O (U DAY
CuS0,4.5H,0 (U DAY
NaMoO,.2H,0 (U g)e.s
H;PO, =1.71 (gml") (MU DAY
Glucose VALY
Distilled Water Yeroml
pH Vi Y
Shaking Rate YO eY 1Y rev.min’
Temprature T °C#)
Time 4%h
Y Nutrient Agar Y Nutrient Broth ¥ Merck ¥. Lactozyme

Yof



https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

W g

Jsaly 9 JsY (sl (hada g s S A ) ada am
Cansdy (51 C) L L 23S g il l 8 ity B3 (ol 5 15555 81 (bl 3a 53 50 5 S 052
Y] s padtie oS Japae 4TSS Gl il (a3 U3 s 28 e dsgd 4x S e ) 02Ul
adlal Jy i) NLB. Jume 1l lie Vo v 4 g4l n NL AL Jams 51 1) (IS Ol ey ) sl o 61
O bl L8 0,8 mladas 0 Ve slas 53 V00 revamin s L o slsSl S8 ja Javae e 60
OV e 5 25 4l Jyyind I 5 0 daiae ) b ¥ Ol 8 Ol dae 4y el oy e ) alali 4y iy
IYT] 53585 3305 o Sl 48 e 5 Cadls aalal IS cpl [F] a5 5 5o ail jiasili 7Y+ 0 o uda
Oy ol 55 a8 o jlailind (e ey 5l 3 iy ) )0 29 ga 555V () Jae Grand 1
Olain (51028 ealiind 'DNS Gis) ) O Giais ()0 5 28025 IS 4 558V J a5 5S0e V-0 ) shaia
Gl S 55 Al DNS Jsdae il lie /0 5 i ¥ asu il clecly cddgad Hid diacly 55V
S5 e ol il e iy Ly 5003 s sl OF ) Gy caioaly )8 Gisa Gl e 504883 0 S 5
OV e st da pal o calale iyl ine a3 L 5 25 S0 il OF epm 2 4isel s 52 K

A8 (680 1) 5 Alia GTL Ll Gl 53 39a e 5 5SY
O osbie (Gl il y a8 plalind (s GRS A Sl gial ) 2 55 O S (L (61
It i ) e e Sl il gus Ji8 (5 )y 5 02 oaliial il i p30 K 0/0q L e/0) glacubale
D¥s=+/Y NaHCO; ) Gis) Ol 02 sl eadioala 7 5l 3 dadia pnaS adoamin jiasdh FAL 7 5
dadaatl 5282 NaHCO; DY s +/) Jslae ) an 2ald 4xgh (o) 5 24 oaldin) aal JOla o)) siedy

IV 2K ey el apaitind isia ()

o ) S gaia b M S b 4y
Voo 53,8V AY a8 (5 5k 2k analae 3M s S5 0l e gubad e Sl e oty Al Ol e
(100 Gl b (5550 550 5 0S5 55y 53 05 4ggT) i il 3 gy a R F/0 e il Al asils a8 i e
(&laila novozyme (S 1) Yoo v LHPG JUSY a3l b (v 5 adlial jlate f il e Vee 4y
as 0 Fo gl 7.0 pH a3l 2,80ke (5 p Y perl Jal 55 coni Jls Jaall g (33l 200 8 5l yam
Fooan ool sles gl ) G ad sl i ol il el gl 5l agast g & v v vCaullad lade 5 o) S il

S Sl da 3 Fo glad a5 Kdilaal a3l il L o/) Vedama 5 il e Vo v 4y el S il aa 5o

V. Pre-culture Y. Di-Nitro-Salicylic Acid

Yev


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

Joals SR ) sae cciebucly o 23 (5 )1g80 el A a5 TY erpm 2 3 JlSed sobe 0 L2
PH Clay 3 03 53 28 (580 31881 (Ol -0l g -pe 3l pad S 55) Sl S8 S L 5 )
sl Uiy o b ealdind 2 50 31 gy Gl A1 o dald 4 el sy i 0l (/0 4y i ol
Lol et a0 (5 ) 50 5aia 10 e dn Yoo v 550 50 Sy il Ly oy O (o S sy )y 34
U3 Y W U IV CR | § RSTRIE- R | UXNIRY IROWNL) & (PP -t I PRI P R T

JYF] mad aslial &Kaeh 4 g2k 3y 3 e 90 8 i yind YY) °C 0488 10 3o Sai s slae

ilide il 5 L ualie gl ) da) g udiS haiaa (il
Daae 3l 1) (Alise LS i gl sial ) 2 55 (61 rmlie iy O (sl i€ dagas (et ) slale 4y
L s Cnfis 9 O3 5089 5 sy 5 Oafig o L dase (s ey 00 R (adifia e (g yign Lo S i€
adlial () 55 i Wadama 5l (ocany 4g 2t 355 i aoie iy ol slacuii g s 2AG 4agh (5 S a5
R WY SO POV I . EGUA P 3 S TR I PLENSE-
Usb 4 3M s glacle dabise ) 4 Coul lise glaclal )l b O s e 2
Dl e Jlate g iy f 3 aS lagl ja 4 3M s Glacle ladaina ) (pany 4 5 23 adlal JalS
i Jarnae 51 %Y (V/V) zili O sae 5 pH Y dasl 5 et 51 s Wadansa 0l i S adlial a3 ga
4 Yo revamin’ Gpd O e 538w An 3 Yo sled )2 ODs oy = ) 558 3 O Jxels S
IYF] w8 (5,0 s eas s 1 8ailan £ sl Sl - Sl 550 0 caslu Av i
D5 ) D A s S i
NaNO; 0535 aie b 3M dans (Sone slaclad Lol 5 18000 5 5000 5 saby il Jayaa - )
33> 50128 4 NaNO3 s Mn ¢ Co¢ Cuc Moc Mg slaclal Leii Lol jan 028 5 gy yiilas Jagsa Y
.3M S
(s aie O 5 3M slelal (s 0ad § sy il Jaas Y
03353 sal28a 4 NaNO;3 s Mn ¢« Coc Cuc Moc Mg (slaclal Leii Ly o § gy yiils oy aa -F
.3M S
NaNOs. 53s5i8 aie s 3M Jane (slacles dan Lol 3oy yiiles Jasna -0
Jaclad g 5 a3l (3 S adlial o sn palld a2 7
DL i a5l Railale K e plail 5 a5 ) G uiS daima ) g SiSL (s lulaa ) shaia 4
i Rl 8 ead saldind sWilbe 3 4 ol (51 5 a9y adbe 508§ oay il 488 Yo G 4y 7o v orpm

YY1 [YY]

V. Alfalaval
YA


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

(&S Chada) ad Gl () gl gal (U0 65 (pandi
Yo b of pH 5 ad 4ty ) gluSy il b glaad s dab 4 ) adbe S idhe & (e 31 o 2
Sl 4ida el a4 b slaie ol a0 58 ddlal laad gl 4 Al s i e & G A el YV 4y Jla
Ol ) s aBiealy 8 a0 8 il a0 YO Yo il oSl o el Y e dn 5 ad K SalS al gl
Voo el iy Jaglie JS sk 4 02l (slanad el i3 43Y sk panad 1 () sl 5l im0 e
g il lie 8 + Span ol el + Gl il e & 5 4S5 jlailind 45 gad ol Wl gai el (5] 25 @ e
4 85I 500 50wl 515 jSe il ()50 (il 3 3 50 (15 e Jaime 4S 2L @y 5 35 00 JST QLA

JYOT [Y¥] [YY] 24

(S Uhaien) ) &y ) ol g J38 gy dg el B (5 o 1)
Gl a8 apnl Gl ealdinl L (s e pH WS Gl ) e a2 o il sial 5 5o ) ) 8 oy 1
I8 Swan 2 b gled 5o ailed ol e dn g obulaa sdaiedy 5 abeailuy Y 4o Jlay Y.0
e L 3 il 62 Ly 5enBi 4Bl g (s e O il ¥ jsiel 5 28 (st (ol 8 (g lag%a
s 0l 2505 1aa SIS 38 6 28 1S b 4w e o) a8 2185 () sy S endi da slia s sse
Ve /) NaHCO5 sl hia ¥ 50 ool cominy gy [T o[ Y7] ¢ [F] 20 8 i ol 3 sl s 0
Adadlal T4 0 0 Jib il Le ) 54t p eal Jelae ) il e Yo ae el calale 4B any £ Ja
aladi) e 5 Uy dee Gl aa R adlal (598 Jslaa 4 (%30-%9A) Janle ol ) sdl s sl il e & (s
LS5 U 2 (65128 (S clla 4p48da ) ¢ e 4y Juala Jislae 253 lled iy JSE5 6 <y
Yl ) G o2 (Sen Ll o el gicly J seana (50 5l Cund 4 (5 s e Gl ) Qa3 alad) o 3Y
cble Jdvay 28 5 % 5l YA nm z s Jsb 5oLl s Gia a8 3y o S iiluan 0 Yo
2k 38y Ve e WY e gl dr J¥ e +/) NaHCO; 02 4alsl 28 (slad slase ladd gai 50 28 (YL
LYFILYY]
G g gl
zili e ) (e O Dl saiandan sl a8 s i S0 sy B ) g 55 5 (b e 50 g 255 Saia
O a5 ety LS L8 slgii) jaaSeasycieln 4 gley 2db Y L il 0 ODsy gy 02 O s 4S

Ll Caal yial

Y4


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

1.6

0.8 A

610 Lo g wia

Fagd

0.6
0.4
0.2

0 2 4 6 8 10 12 14
(ml.u) Ol
Cad IS5 ¥ b Gl jad) 0238 30LAS W Error bar.) Jsis gl (ubiga gd g o S0 3 Aada ) lagal
Ra R PP o al j0emse 55KV o Bua 4S Al Juala Y 1o gad G samdy )9SV 28 il s

<l il

0.9 - =
0.8 -~

0.7

0.5 - %+
0.4

0.3 /

0.2 ;/

0.1

O T T T T T
0 1 2 3 4 5 6

(mM/ml) JssY

OD 540 nm

Cul IS5 ¥l Gl adl saaab&S WError bar . JsiSY A & jlailind dade Y laga

dﬁ&})@}bﬁbdﬁh\ﬁ)de)ﬁ ofeY 2 o/ed &Q&l&)\)ﬂ\)ﬁ{)\&@\ﬁn{)}a‘)d

Al Gy ¥l sai (31h ODvaupm 0 O 3 () e sl &y ) 5l g

\RK


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

u\)&.«h}‘ﬁﬂ‘)m}a\&

Vg g 3 (ul ga 99 s dans 68l gial ) 2l

1.2

»*x

/

0.8

0.6

/

OD 480 nm

0.4

0.2

/

0.02

0.04

0.06 0.08 0.1

(g/1) S5t

Cod IS5 ¥ laa i) jad) saidaclis WError bar il A 3 jlailicd bada ¥ 8 gal

3000 L HPG JUsY a3 U s f L 331 5l g 08

gl 2 Raaliiud o (5 )8 iy i o ) ad 55 38 sy s iy Al ) ad (o e 0l 2

iy alad) el ¥ 50 3als pa Ol e (o i 5 ol il ey b syl 3 algHae 4S ala ol

Jsecly 5 SR Jgacliay 358V Jgecly JalS jshady goa5 %)« v lay 0l 0 Sl s o O jre aS

Ll

werer

A8 i gV

sl Al g8 )9 bl iy o (s gla CudS haaa

)JJ};}A&\A&@W&\)\J:&JJ&S})J&AHg‘d}b@c@w%cﬁogjﬁuijjé#

uJet_aji«_& )admg\;m(Agu)@jj)@@uo\quaN@Qaﬁ\)uw}3MLPA

dad 5l 5 asR e/ YOV ad ailg gial ) 28 ) e Jarae 0l 532 R edliiud S i ) Sl et

_(é}?&\.&)hﬂ)&u\?- %JJJ;AAQA&Q)&M\S,)MJA\

[

o5

of -

OY

() CgmSind gl

FA

£5

ARR

wl_q'bﬂ o alids i€ Baiaa 0L | F ) gad
238 3¢jLid WError bar € ¢ gealSadad gal
Coad IS Y lma B) el


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OIS 5 xd ) dalalé oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

0.3
. .‘.s ‘.slhl n:

0.25

0.2
o
i‘: 0.15
>

0.1 A

0.05 1

o T T T r T
1 2 3 4 5 6

SiS glakhaa

(Gsaly Qa0 (linin) il glal 5 3l 65 o ol o (s gl Cilida e glaclad 18,0 13 gad
Gl )85 ¥ e Gl jad) saiaacis WError bar

Sl glal ) Al g8 )3 Olaj el
O s ey (pomlia cdaala i Bada a8 ) Celu VY U YY slagle ) O (e ) )2
Al it O gl Sl gal a3 5 53 50 A% 0 /YT eaB a6 ) gl 28 () e Cond el VY 5 7
O e s e BB L 5l el Y Gl oo dndgie 1) a6 ) e (eS| el Caands %63V 2508

_(\/}7Lg\.%‘)b‘yaj)MJGAJ)SJ\JEAW‘}SL‘\‘\.)QGM?~)JU¢J&4§L'A\JJMJ.JJ3

120

100
_ 80
3
32 60 I
% 40
&
~ 20

0 T T

24 36 48 60 72

Cac b

(o & pmalSobad gl () 95 (ianien) ad gla) 5 2l g8 (6 1K Al £ Cilida sa e Bl P ) gad

Y\ Y


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OIS 5 xd ) dalalé oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

]
0.9 :
0.8
0.7

;i 0.6

305

> 0.4
0.3
0.2
0.1

0 T T T T
\8i v ¥A 7 VY

celu
Sl gal ;g8 o N Adldia S Cilida (gL la ) LYl gal

ale O e 4n 54 10 R (et die 28 alad) ola il ) gralSoiad sal (U553 )90 5248 (a3l L
il )l slaad sl 5o (5 5aS g Lai ) L 5ol (slird gal iy 3 pl& i3 g ik gl ) s sla (2
oo Caand (i ol 30 (65508l sial ) (5 5la 48 53S (s e sla laall 53 5o R oalia
A8 11 Al

1 (sl LA SLaciliSld ) s s 23 55 L ) Wi 0S5 5 49 3a3 (U1 55 Wanail® 515 Sae ) (5 )k
O ) ol Condy i 25518 () sl Sadend gl i s 4 )2 Jslaa U3 ge 4 3ot )3 (cage (I3 4S ¥l
L L (sl z oA CailiSld ) gun ga 33 5 () (bl (6 s g iy Ol 48 2y e LS (38
G i Japa 5 5800 slacily Jligie oy Gl 3 a8 ) e ol MM 10TT 13585558 (ol 5 50
]l 5 sladarae b duslia 50 iy ol 53 055 8 S 03 (a3 dil 4 Yldiad (gl 5
JYFTLY 7 1ol cidtlaa oliiae S0 gl b gilis oy
st |8 gl ada )1 (3L ) C/N () e il a5 5155005 5580 Gl 50 52 s L il 5 o
0 5 oS LAY ) S O/ N 2 s 5 ol VAl C/N O rsien VAAF Dl Lo (il \Sas
(sl clayd o b (ol Jie Cilide LS alie by ada )0 28 eaalie C/N:VV 2 s (3sind ()
Rodle 5l (g gl 5 Caail )l i o o i S aaie (Js el 5 KGR (alS slage s
Al M8 geads O3 e 5 e aia ab () (SaS a gl JSEa iy Gl ) saldiad b o ) ) e

=553 aie L 3M s calite 4y sladayas (e ) 4S Al Gadidia oo sladl Lo ) 0 2

Sl iyl jaead Jalg e 56V dama ) (S aoie [l 4l Jasa 0 i NaNOs

Y


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

Gelu 7o 50 a2l oaaldia 25 alad) ayl gial ) 2l 68 (6l o ey Cn e (8L ) 0 aS (o 0

Sl gial 5 ) 5 L A8 ol oS80k Ylaia) ) e RS (S el VY 5 a8 ) e (iYL
sl 02 S ol (55 51 5 (S aie ) ey

CelyaS O e 4 05508 O3S adlial ad sl i Ay da 53 L (B35 00 aaie ) edlind 3 )50 2
s imsd ) el Gl 53 39 5e (350 alie (Vo 4 A8 il Jalo () 4 Ylaia) 48 355 e 2 5 ll 8
Ol Ly s aila (555550 el (55 (5 S Cansl (Saa pali adlial JUSY oy 331 1y g 2 7 A (580 J sk
Gl Gl goad duals (s a3l g S adlaal 5 pH 03 n Yo Sl o s el Cipean Ji8 e 1)
538 1,8 (6 8L (s i )zl iy ol 055 58 G sea (o Gl (Sas a5 7 A JelS s
b padde clile )l b ool 5 23l IR

BMely a3 230l () Sl o 48 ol it 3l (s sla iy il (S35 508 e e dle
a8 e 4dln) b =Sl gl ealS daima 4y i ol (0 S ddlial L () s i la 353

Sl candi arndS can ia slaclal glachlle g Ko gaae by aS aiy S Gl pianas VIAT Jle o
ol Ly a3 Gl 52 2 8ie g 155508 lisasdsm DSM 265 il sial 033k ¢ jali jualic
Al asa g dad 55 ) 5 i o K5 Saeaa 53 O slaclel () e 4S 3M Lo )

P Dl O el Sdpnd gal g il @y sl g J38 (5 ) 40 28 et dagis ) (n ylage Ulniu W) 2
ol (1 el Ly 5 el 4S

Caal #/0.V/8 Codia pH AS 2l gl Yoo d Jla o Tomsm 5199 Jla o Sl clliiad ol
Db B 900« 8l as oy siel 5 i 7 ) yieS pH )3 ol ules 7oA Liala )3 pH 43 2ud sl ) Jlial
s DAL JS Sl gl ) 7/7 57 G pH U2 L2 a9 gl Aliia lad S5 ) JSG 40 laapl sial )
Oblai e JS5 )3 die Sl Jasiel ) (B34S (aBa 7/A YL pH 2 5 ol aaine 2l b slaY
i

A0 TeoTVslan o il dadgse 5 58S 15598 (el e 50 5 (53 milie (sl Ly adadl 5 0
A0 a5 ) e G ACkn 8 il

AS o) a8 il Ol e Cnies (V997 RISes 57 sl 5 (VAAA) ol lSer 5 Tz S ki Gl
Gelu 4 ) Guy ¢ 25 aladl Gaiad ool 5048 (lagile ST L 528 )l e ili ODYAY 3 s Ol e

A4S 2 adan e | gain g (el ga g g 25 ) (inbe Jlagel Guda ey ey 4 O Jae Gl (s 1A8A, S

.} Zhang Y . Hua Yin ¥. Koch ¥. Babu

Yy


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

303 1,8 a8l 58 Ol Sae O i A4S Sl il 8 sl et )BT Sl Gl o Bl cielu 4 gl
e Aadl (A Jane IG5 Gl Bihle aa b Cilsa 0 0l

O e ¢ 3t o) 5 gl )1 3850 il pa a5 kel ) 0 gl il ) S5
D3 Rl Sen 5 i 1558 ag ki Gada ol 025 (3138 skl ) ) e oy e 4y (sl 58 Sl gas s
e ALy sl s Sl s a8 (e Vo v S il &y g Gy sl 5 5 sl ) O e VAT L
sl ) 9 ) i Gy aS Cal il gial o S

O 1 om Yoo P Jla [ IS 5 523 ¢ VAT Jle o (E1ISea 5 ' e 4 ki Bala (inen
AS il el 4y 2l yial 5 i 48 3 s a3l ¥ o pum oy ) sl 5 0 se 55 ) Al siel 5 0 e
Jlas 53 5 Gl LSan 5 "L yia Al sty Sl Ol ) (51 At Ol o) (el 5 o8 Sl Jlae

Ad e R Y440

35 385 IS ) glody 25 oaldin) el 5 23 65 () 50 1 5 55000 (s 53 s (5 S ) (a0l )2

o3l LS ) g 2 10 55 () O sim <y A s Vsl (2 501 L (a8 3 a8 as o Rk

28 ) paldind 4y A8 Hai 0y ge Ay g (e 9 S saliiul agly daraa Gl e il i S aie H) 3 g

Lol 3l 53 duala il g o 51 9 < pdy &) s s Gl (55 (e 331 Sl )2 25 iy ol 5 55CY

8 Griaad 05 ey dad Sl g J58 (s ) Ll sl ad g ccalide dagl 38 0 age Kl

(8 3aiad () 5% ) dla o 31 s il s Sl 5 oy D pld il ) sanlSiiid sal s sl

S35 5 oS wlie O pIS a3 i el sial ) a5 ) a5 2003 Caedl (508 5 S e O sieay

sl (5 glusa Co 581 00
@L’u

1. G. Goorgiou, S. C. Lin and M.M. Sharma, Surface Active compound from Microorgnisms
Biotechnology, Vol. 10 (1992) 16.

2. D. Jitendra Desai and I.M. Banat, Microbial. Production of Surfactants and Their
Commercial Potential, Microb, and Mol. Biol. Rev, Vol.61(1997) 47.

3. D. Jitendra, Production of Biosurfactants, Surf. Sci. Series, Vol.48 (1993) 65.

4. W.R. Finnerty and M. E. Singer, Biotch, A microbial biosurfactant physiology, biochemistry
and applications.Vol.21 (1983) 47.

Y. Mercade ¥. Manresa

ARIA


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

5. N. Kosaric, Biosurfactant: Production, properties, applications, Appl. Chem , Vol.64(1992)
1731.

6. J. Parra, I. Guinea, M. A. Manresa; M. Robert; M. E. Mercade; F. Comelles and M. P. Bosch,
Characterization and Physicochemical Behavior of Biosurfactants, JAOCS, Vol.66 (1998)32.

7. K. Rolf, Application of Biosurfactant, Surf. Sci. Series, Vol. 48 (1993) 3.

8. F. Rosenberg & E.Z. Ron, High- and Low-molecular-mass microbial surfactants, Appl.
Microbiol. Biotechnol, Vol.52 (1999) 154.

9. Hans; J. Daniel, M. Reuss and C. Syldatk, Production of Sophorlipids in High Concentration
from Deproteinized Whey and Rapeseed Oil in a Two Stage Fed Batch Process Using
Candida Bombicola ATCC 22214 and Cryptococcus Curvatus ATCC 20509, Biotech.
Letters, Vol.: 20 (1998) 1153.

10. B. Webb; N.G. Johnson & Alford, Fundamental of Dairy Chemistry. West port. Conn., AVI,
Vol.78 (1974) 989.

11. C.N. Mulligan and B.F.Gibb, Factors Influencing the economics of Biosurfactant, Sci. Ser,
Vol.48 (1993) 329 .

12. A.Fiechter, A.wards, Biosurfactants: moving towards industrial application ,TIBTECH,
Vol.10 (1992) 23.

13. C. Sung, Lin, J. Chem. Tech, Biosurfactants: Recent Advances, Biotechnol. Vol. 66 (1996)
109.

14. W. Brummer, G.Gunzer, Laboratory Techniques of Enzyme Recovery in Biotechnology.
Enz. Tech., Vol.7 (1987) 213.

15. D. Haferburg, R. Hommel; H.P. Kleber; S. Kluge; G. Schuster, and H.J. Zschiegner,
Degradation and Synthesis Sinetics of Quorum-Sensing Auto inducer in Pseudomonas
aeruginosa Cultivation, Acta Biotechnol, Vol.7(1987) 353.

16. H. Kim, B.D. Yoom, C.H. Lee; H.H. Sult; HM. Oh; T. Katsuragi; And. Y. Tanp,
Production and Properties of Lipopeptide Biosurfactant from Bacillus subtilis C9, J. of

Ferm, and Bioeng, Vol. 84 (1997) 41.

V¢


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

17. A. Koch, J. Reiser; O. kappeli and A. Fiechter, Genetic Construction of Lactose—Utilizing
strains of Pseudomonas aeruginosa and their Sapplication in Biosurfactant production,
Biotech, Vol. 6(1998) 1335.

18. N.J. Pallroli, Bergy’s Mannual of Systematic Bacteria, (1980) 141-165.

19. J. Brodsky, A.G. Wassink, Development and Evaluation of Whole Cell Yeast Lactose for
Use in Dairy Processing, Food Science, Vol.51 (1986) 829.

20. L.H. Guerra—Santos, O. Kappeli and A.Fiechter, Dependence of Pseudomonas aeruginosa
Continuous Culture Biosurfactant Production on Nutritional and Environmental Factors,
Appl. Microbiol. Biotechnol, Vol. 24 (1986) 443.

21. ML.E. Mangino, Zadow, Properties of Whey Concentrates in Whey and Lactose Processing,
J. G. Elsevir, London (1992).

22. MLE. Mercade, M. A. Manresa; M. Robert; M. J. Espuny; C. De Anders & Guinea, Olive
Oil Mill Effluent (OOME), New Substrate for Biosurfactant Production, J. Biores, Tech,
Vol.43 (1993) 1.

23. M. Dubois, K. A. Glues, J. K. Hamilton, P. A. Rebers, Fred Smith, March, Colorimetric
Method for Determination of Sugars and Related Substances, Analytical Chemistry, Vol. 28
(1956) 32.

24. P.S. Babu, A. N.Vaidya, A. S. Bai, R. kapur, A. Juwarkar, P. Khanna, Kinetics of
Biosurfactant, Production by Pseudomonas aeruginosa Strain BS2 from Industrial Wastes,
Biotech. Letters, Vol.18 (1996) 263.

25. G.L. Ghurye, C. Vipulanadan and R.C. Willson, A Practical Approach to Biosurfactant
Production Using Nonaseptic Fermentation of Mixed Cultures, Bioeng, Vol.44 (1994) 661.

26. D.S.Francy, J. M. Thomas; R.L. Raymond; and C.H.Ward, Emulsification of Hydrocarbons
by Subsurface Bacteria, J. of Indus. Microbio, 8 (1991) 237.

27. K.V. Ramana, N.C.L.N. Chargulu and N.G. Karanth, A Mathematical Model for the
Production of Biosurfactatnts by Pseudomouas aeruginosa CFTR— 6: Production of

Biomass, J. Chem. Tech. Biotechnol, Vol. 51 (1991) 220.

YV


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-13 ]

OISt 5 ah ) Aakils oo D55 5 ) (0 50 53 guu o 58 il 5ial ) ) 5

28. M.A. Manresa, J. Bastida; M.E. Mercade; M. Robert; C. De Andres; M.J. Espuny and J.
Guinea, Kinetic Studies on Surfactant Production by Pseudomonas aeruginosa 44T1, J. of
Indus. Microb, Vol.8(1991) 133.

29. H.E. Rashedi, Jamshidi, M. Mazaheri Assadi, andB. Bonakdarpour, Biosurfactant
Production with Glucose as a Carbon Source, Chem.Biochem. Eng. Q. Vol.20 (2006) 99.
30. H. Rashedi, M. Mazaheri Assadi, E.Jamshidi,and B. Bonakdarpour, Optimization of the
Production of Biosurfactant by Pseudomonas aeruginosa HR Isolated from an Iranian

Southern Oil well., Iran. J. Chem. Eng, Vol.25 (2006) 25.

31. Hua Yin, Jing Qiang, Yan Jia, Jinshao Ye, Hui Peng, Huaming Qin, Na Zhang, Baoyan He.,

Characteristics of biosurfactant produced by Pseudomonas aeruginosa S6 isolated from oil-

containing wastewater, Process Biochem.Vol.44 (2009) 302.

YA


https://c4i2016.khu.ac.ir/jsci/article-1-1241-en.html
http://www.tcpdf.org

