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Abstract:

Background: Biosurfactants are compounds that are produced by different microorganisms
and have an emulsifying property. This study aimed to investigate extractive biosurfactant
from bacillus subtilis (PTCC1720) against the biofilms of Staphylococcus aureus (PTCC
1112), Staphylococcus saprophyticus (PTCC 1440) and Staphylococcus epidermidis (PTCC
1435).

Materials and Methods: This study was conducted in vitro to examine the effect of
biosurfactant produced by Bacillus subtilis in prevention of biofilm formation and removal
of biofilms produced by different staphylococcal species. First, bacillus subtilis was cultured
in suitable culture media for producing biosurfactant. Then, extraction of produced
biosurfactant was done and anti-biofilm properties were assessed by determination of optical
density at 570 nm by ELISA reader equipment. Statistical analysis was performed by SPSS
software version 16 and ANOVA. The means were compared at 95% confidence level by
Duncan's method.

Results: According to the results, the biosurfactant produced by bacillus subtilis had
emulsification index equal to 40% and oil replacement area was 1.8 + 0.3 cm™. Produced
biosurfactant by bacillus subtilis had a significant effect on preventing microbial formation
with the highest effect on biofilm of staphylococcus aureus and Staphylococcus
saprophyticus. Also, the results showed that the biofilm of staphylococcus epidermidis had
the highest resistance in this respect.

Conclusion: According to this study, the antibiofilm activity of biosurfactant extracted from
Bacillus subtilis against the biofilm of staphylococcus aureus, epidermidis and
saprophyticus was shown. In addition, this type of biosurfactant can be effective in removing
biofilms formed by staphylococcal strains.

Keywords: Biosurfactant, Bacillus subtilis, Biofilm, Staphylococcus

*Corresponding Author:
Email: z_didar57@yahoo.com
Tel: 0098 514 262 1905

Fax: 0098 514 261 5472 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, August, 2019; Vol. 23, No 3, Pages 261-268

Please cite this article as: Soltan-Dallal MM, Didar Z. Investigation of effect of biosurfactant of Bacillus subtilis against Staphylococcus
strains biofilms. Feyz 2019; 23(3): 261-8.

Y#



http://feyz.kaums.ac.ir/article-1-3784-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-02 ]

Lo sk glaalid gy sl gow poglacols SUUSS ) g g3 Al (o 52
0495 95 i licul

*y \

s ey o B Ollle (g doms
oM
Gl g gol Sl gols 5 Wpd o A5 il (Gl 1y S sty 5 Lied S 5 ILSE ) gy 1SR 9 Al
g K5 53 PTCCIT20) poliigm sl 31 o) il UGS, gy S| gy cGiond ol 31 B Azn
PTCC ) ettty s s5sboblid 5 PTCC 1440) o syl o355 sboblived (PTCC 1112) o giyf e o555 pleilic]
5 (1435
3 S P 53 kg ol L 5 (5 55 IS g g SN OT 3 5 plomil (AL LST g0 4 anlllas ol (95 § g0
3 reliism rpbesl S G gy S gy p S S il it GLA S by AP Gl 03 ST 58 5 phdsn S5
Fo5B OV mge dsb o sy 1V olaws Sl eslial b Sl s podidsn U 1 (s (Mg IS s ] Sl
e 5o bl oNile b 5 oy ANOVA s b g V8 Jlps SPSS Nples baws ol Slwls .23 5 &) g0
A dwlone SOl ) Jaw g A5 40 Oled!
i 5 o> T 33 O gl digal bl 5l palipms sl g sddid i SIS g g qulS bl il
SM P S s pemer g S Sl VAT L dalas (g, 18y S5l g sddsilulier SSUSS ) gu s el
PSS S 5 gl oSSkl S S (A gn SIS 5 S P 00 ) ) it el sl by
ls QLI 1y Cwglin o ey 58 ot ebotsobyf o s oS bS] (hd gy B> e s L
SLESE (s o 2 ol kel B (Al S e WS S Gl Gl 16 T AR

hedse 0 S ol 5o Klg oo SIS, gu g § 88 cpl oMoty S i e sKidyple 5 des ke sl S sS shli]

A3l S5 S 5SSl sk S o g el |25

55 5 Al (W g el ol (IS g g 2SS OB S

YPN-YEA Ol QA g g 5 313 0 F o 5led pam g S 0393 (a3 SR8 55 — oo waliob 93

Mgy e abesd Sy, 4 LESLSE g SISl Jl s
Shdew SkB o S gadas o s s
S g gy ok @Bl a5 3590 IS g g (5 2
S died ol S g S5 S LS S s
ooy 3l sy B0l gl 5l LOT A5 OISl Baes
PH 5 osd s Luld 5o ol 4 500 LesbsS,) gw e
S s LSS gy ool Jbsle [Y] dzes il
68 ledd SIS s g 5 e s i g e SIS
Sl ) Gl s S pUlE 09 S il gl
iz g (Y] p 35 LsST ST 0558 V] pshem iy Aloz
Gols Ll gy [F] el pul 0] Lisia
WS (S5 W (V] pbSL Ul L (S5 Sl g
0 b5 SIS glos 5 e g A [A] W o o 5 [A] ows s
2 L SL il pahe gy, 2 Jae 25 S sl HS
CLSF 4 S AN Sl Wlde SIS Wl

ol NSt o s ol 45 s o DL oS S she T

YFY

doddo
3 Jdosde S 5o 5 LSS, se pleed Ll
DS RIS L Ll ol 65 Gl dd S sy
ol O oy cilisen Eakid 5Dyl 36 55 ool U s _goedan
Sl 5 ol S o SaS O g gl S 5 K0Sy 55 56 0
5 SRS Cools Ll srugdgol M5 G e 5505 50

[\] .XSJ‘} :Jw\s 6}@54}5‘)’:

0352313 «(555lam g5l 09,5« 2I3E Slge (55 s)gm9 Sue sz 35 po sbiwl .)
Olrl Ol Ol 5 S iy pole oLl cudlag

liu ‘u.ouwl .)|)T 2&ils pliv s=ly A&“}b éalma b,)f bobwl Y
sJobuns asiunsgl 4,305 *

292k 321y o gallanl 13T o> () 9ol

SOVEVS ) OFYY san303)0s COIEPSFIA.0 108l
z_didar57@yahoo.com :Syg)3SH Cumy

VWAA/P/E 3,303 Gisgsdy AnG IFAV/1 /¥ - sl A5


http://feyz.kaums.ac.ir/article-1-3784-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-02 ]

oo ek g gl CSUSE ) g g0 F1 (o)

ki sl 5 S\ 3l S

30SIS 31 PTCCI720) ol gov o showols 555
gl 4 Ol g g de gla g Dbl g9 S
bl B 5l 6 8L Gluosbel Cgr AS 4 0pkdsd
2oy Vg e LS s ) g Ay ) O goY g0
5 Cel Y Smeay 5L s ealas pH=Y L 5 o5 o las
] A i ap 5 5l 8l 4z s YV (los
relise sl b 5 SIS ) g M 5

) S Jold CIUSG ) g g 4 S el Lame
¢ 5 S KoHPO, (i 5o p5 o) KHPOs () s ¢ 5
(s 08 W) MES0s () s ¢ 5 was) KCLL(ad o
5 (i 53 p S ke 00) CaCly ((1d 13 p 8 e wuta) FeSO,4
s 0 53 e S b olren G s p 50k 28
A o3 pSSke YF ZnSOy) Juls S pels sl
5 (55 p S e 1V CuSOy 1d 55 ¢ 5 e Y/¥ MSO,
sl 5 Aoy ¥ Ol b otS e A5 eslizad pH=V L
J:MMVAQMQ}AJ@:L\S‘JJQ’JAJ:AM%C:HS
2233300 e b Djen Cou ol B sl amjo YV gl
T RO E R {1 [ PR COU P SR+ N
23 4By 53 g Vet Cope b Sl haone (SSKSE ) g e
Sk B A 5 e 5l ads V0 Sdea 35 Sl ax o B gles
SlugdE e 5 [VF] L Sl 2K sl
P8 w0 LSS g5

S g s Sl Ol (s

O P b (S g g Sl Ol e
Sl s e O e 00 )5S Sope by
T S0 2 b B DR SIS Ve ke 5 A
Voo olaie ek gilulas CObSE, sy G 5 AS ALl O
FasSe sy S Ulpe b WLl O 4 il e
(e 558 <) 701-211 Jue Guanglu 25-0 Jlows
V] 4 s Sesll
sl g gol a1 Ot s

S 51 Ak ) O sl ol sl et
Oy A esls Hl 3 Colo YF Odeay 8,4 2d d V5 &l
b e 5 [VA] 680311 o il om0 0 g S gl Y
A slove s il N Jga 5 5l 0 Lial

ol ifidn 5] ol Vip LI

\eex W#:Q”&*w}‘y‘ ﬂ.ﬁ‘ (\)d".ﬂJj

Ay e)l.a.:nl\"‘ on.:l\‘ﬂﬁ/\l)ﬁ*ij :|.:J.a|u.é1§ MUOLA".S

SLE AL ol &l peata Sl D Cwie
iitia (5l 5 oo 51l 1y ol g 25 2015 1505k
IS ASskeeS 5 L p b (A LS sl
b obsS 5 5 eslial (095 slaphdsn b dblie sla 2y,
eldsm Ao S V] el S e ceels
PR L P S PJCVR PSP RN P JICH e PP
bug My COUSE ) gusn oddgm Wo I iakes G Aledd
o Sbeddar Rl 03 sl ekl pSY
(V] i) s sSshileal 5 ST LS el o
s 2l 55 Sl SO, g ek g Wl ool
IN] Fiay Sl 5 Haesy HmlS (AT L35 o
s g5 s g (g g SIS g sy o g U o
sbekdsm alp 00 SV eSSk s pasDL
S el esls 0L W tags [VY] esiis) esSeSshilin)
Sl b S JSE 2UlS el sbl
S omop G ol 5 Saa VW] syls 1y sied gl
35 PTCCI720) ks por o plouely g il S g
(PTCC 1112) pogisl posSaabilio] s JS25 4l
S sSshilest 5 PTCC 1440) sy ylor o a5 S shilons
555 g U5 pimmes bl s PTCC 1435) oot/

sl 435 1 gy 3530 555 0e S5 S b s

b 9y 9 Mg

sy AL 65 5l adlas pl

=il 4l Solweslel —

(PTCC 1112) osiys) sSsSalilin] 5 S sty g
5 (PTCC  1440)  sKtdsple  osSaSslilen)
o g 9 5 900 &g (PTCC 1435) byl / o 5565 plSlics/
229 M Gl Ol pes g ede glarags Dbl )l
Sla Slp G S5 b Slp has 4 f gl Bl s
PSS A S g SN S s s S ]
Lyl 53 5 J&e (Gdesida) s s sbdl] 5 st b
L (Il B sl YF Cayy 5l B il w0 YV sles
ALCA232 Jie gt il baug s See sk (g3lulin
foor 1pm e b oWl siS MedWOW  jles el
w6 Ko ) 5l (29 S Carer a5 gliea (258 O g0
Ake 253 SV g Comez 5 VY] A8 eslizd

DO] el s 4 b S (glass g 51 Sy o

A4


http://feyz.kaums.ac.ir/article-1-3784-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-02 ]

9 KA i gl oY 595 p (s gle 5 ooty
OPWR L JOTWIRRE - WL P P NPRRFUER
Sy g b agzlse 03 Lliged e IS O
(2l ok gad ra) A S 13 ol g isbols (]
i 8 sSus S 5l sl K, Ao pll 51
woan g Vo S, b (el esW) Olympus

[YV] 45 oslisd badii

Sobl 5301
relis pbel SO g gy S e lile
S Sk oldsn 055 g Ul 35 5 (hdse S Ol
A 5k s,k e Kk O goa axdlae 340
i b g VP hlpy SPSS ile s baw s bl Sl
Aoy A0 (glsne e o oNbe amlis 3 ANOVA

.a;a)ﬂ

bl
ks o o ol 2 il LSS g 50 510 S 9
il SIS gy 45 313 DL ekBplowil )

3 Ay ¥ 0 gl ol kil (o1 el g sl
S e e Bl VAN G plyy b, (o 55l adlate
N G 2 s sl ol Al LS s
sotes oo 58 58 shdlinl glags L ohd gy JSCi5

A s S5 ) 6,8 P ool s p
rebdy) 5 sl (i) eSSk s
S ol O elt g posbol (ol Pl SIS g gt o 5
3 el 0 ok g S5 5 S5 g 55 LSS g g &
A s S skl Jlail Wl Sl s LSS g L
0 oyt Jgdm) (P<e/+0) ol LIS

A 53 el kel (Pl SIS, g S
BBl s S o hd g
T 5> el bl S, g F s
wlas 3,00 glag S a3 slpkdem 058
5 by eSSl sl s )
Chle HgSU g 45 sl DL (St ple s sSsbdlen]
2 Ol (hd g e ds S5 (S gg 5 SIS g
ooled dgdar) dien Fhe (ddem 05 SEols 5 SIS, g

Ceaglie p fde prbasdy) S BphSln]  5SG Whd g (Y

4

Sas 5 IYs Olals

bug sSe sbpldsm S5 1 cailes Ol e
SIS g g
S g 5 e 0> Sk VY ol
AaSe Vsl Sk S s Salr 4 el sbl
s eSS s SL gl Sl
b rtbeosde) s sSsle] 5 o Kt b 55 55 sheSlo]
e 3 M5 Bl 2 L a s L V0N Y o B Canes
ol YF e 4 3 S Sl a3 YV gles s 1wl S
ol Sl S b gl Saly S o
e B e 5l S WS B s e RS Olge
Gl Sl s S Yoo by 5 okt aliv LSals (s,108
S )30l o g 45 o aw PHEVIY b S g5l
5 ks 4Y o g apd K L AS el 15 e sne
bog aids 0 Sdety 5l Ky 5 AS e3liiul doys 40 LU
pLsl oS Vot Ol 4 g Ao yn S il L Ay Jl S
e 9 (45 p0 aw) Jhite O g gt d o op 51 55 .03
dsb 53 o8 wdls Dlpe AS plwl by Ko 055 S
<31) AWARNESS Jis , 5 1531 b 56 OV 50
035 S0 (555 wamils Dlpe azOlir A5 sdovin (1K 0
ity palis ool \"l"f‘ 5L Mg ekasOlis (sl Y 5l A
Gdls i 5 ol g hwgie Mg sasOlE NN g,

V] ol o g JoST pde odina 0l /Y ) S (558

3 035 o 3 el skl SUSS ) gugn Sl s
23S (Ao o A
Gk 2 53 686 10XV ) asdde Cones Il
s S B hll) alls 550 G SL S 2
3 Jre Sy S gaSalr 4 (e sKidy bl 5 ey /
s (ol YF G5 Sla a5 YV gled) A ‘_;,t.lquuf;f
,...,(4“ :waéulg ‘;?‘r’w“ |C,Jl;'ﬁj‘,~v” J" ‘;ih:'u ‘_;Lac,.]é.\.b
s 5 A5 Lo Saly 4 Galbe s 8 ke 1F) s
o (433 100 ol 5 Sl ama TV gles) A «5)":@“3\5(’;
“ K it ol e g edd adss LSl “_;,l.lfuupf 5!
756 OV zae Jsb 53 (555 Amdls Olie ZSIF 5 giml

[]esf ope
Piom (2SS S (2
Al s S sLekd s 258wy K s

sl s S phlia) addllas 35 50 (GaeuilE s Koo 51 S

“'a)\.e..il“ﬂ eJ,.>|\Y“\A|J‘,.3J4.:.‘,:|>,a|dé.§ MUeLﬂ‘g.}


http://feyz.kaums.ac.ir/article-1-3784-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-02 ]

i el g ool SSUST o g S oy

wlin oKyl o sS oS sbdlis] g byl o oS oS sldlinl
(Y A)Lq..i d}.\’) S

;‘ .:‘.\ Qw |) m‘?}.ﬂ del_«db C.Jtﬁ)yﬁ J',"J',’ )A

e O3S 0 el kel GBS, e

Skl 4555 Slas S el S5 3 el sl SIS g H ) ot s

So g weils 23 o5 Leeils 23 Eo wils
Js Sles Js S S5 Sl
. FesbOve s . Fegl OV . Sl OV,
S5 ’ S5 ’ S5 ’
. a S sS shle) . a S sS hle] . a S sS hle]
N NESEL /Y N AFAE/O] NE UXO¥E/ Y
s S5 4 Sl o S 4 rdady/ o S5 4 sl
5 5 5
S Sil) B s Shile) S Shile)
LS b ol yon o syl ) bolyos wdeosky/ S35 pse b ol yon osins/
f esEE /8P . VA E N o o f YRENRT s
(s \ mg/ml \ mg/ml (s \ mg/ml
e
LS g 5 S g g2 S g s
S sSSil) B sl ey
S5 pds b ol yon o oKyl ) bolyos wdeosky/ S35 pse b ol yon osins/
f epYE 7 ks ANQEL /0 pC o f NSy o
(b s Y mg/ml Y mg/ml (b s Y mg/ml
e
LSS g 5 S g g2 S g s
S sSile) ” ey s Shdle)
. : ¢ .
oSS pds Lol Kt g o b Lol koo yokes/ oSS pds Lo sl
> f eOVEe e xS 2 Ol NI e ety 2 0l R ke yky S p ke nyd s ol o s s
(b s ¥ mg/ml s ¥ mg/ml (b s ¥ mg/ml
LS g 5 S g g2 S g s
s 3oy O Iz s 5l ims SN U gl By > b b il
m;ﬁ,pm/duéﬁprgﬁog;cju)sﬁyw%p@tﬁ,yﬁ;i—va)L‘»:Jj».
23 S0 Gl 23 P Al 25 Go8 wdls
. FaglOve . Feslove . Sl ove
5 S Sil) 5 . 5 .
. a . . a s sSshile) . a S S shile)
ok AESE/ Y 4 sy gl IR AYAES/NS ks YOFE Y
s s o WS @ vty e ol @ sl!
F = F o
S sS shle) foS3 S sS sl S sS shile]
JeSi5 pue b b JeSi5 pue b
. VAN 3 syl N AYAE Y 93 ke . VR IF AR s s sy
\ mg/ml b ag>lge L g \ mg/ml b ag>lge \ mg/ml b
SIS ) g g LSS g S g g
S sS sl foS23 S sS shle) S Sshile]
JeSi5 pue . ¢ JeSi5 pae .
. RV 3 sl N AV 9 ke . VYTV s s i)
Y mg/ml b ag>lse L g Y mg/ml b ag>lse Y mg/ml
SIS ) g g2 LSS o g S g g
s sSshile] S5 S Shle) S Sshile)
JS e d d JS e d
) a0k /e F 3 Kty b N ANE 33 tersba! ) eeRE/a gty 55 usissl
o ¥ mg/mlb ag>lse L g ¥ mg/ml b ag>lse o ¥ mg/ml 4
LSS g g LSS g g2 SIS g s
s 453 0 Sl g 53 13 s SN L gl Sy b s
\‘UL..:.|\'\‘ ojjal\\ﬂﬁ/\l)ﬁﬂ.i}.ﬂ.:flu.&é MUoLﬁ_’b Y#0


http://feyz.kaums.ac.ir/article-1-3784-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-02 ]

35 sy 55 313 OLE o sSs Ser G ol el
5Nyl o 5558 ShSle] 5 o 30) 5] o 55 4S5 phSli] (5 7S
B N T T o Ve PR
P i ml S sy ekl S g (IS g

el el e

Sas 5 IYs Olals

2 A S Sl Gkl g (958w S ol )z
et s ool o i SIS g gy s gladali
AL s O oled IS8 g8y S polas
bLoagrls 51 M s S by esSsSshdlnd
Ol Ve pldEon b ) alipe el LSS g
[ E PP ST V.LJ_,.; IS gl ) Gilae das s

SIS g b gl o 5l 38 ko sk o 5558 slilend (6 pSU Wb s 51V e G55 b g 5Ky Son bl =) osled IS
el g o gl SIS s 50 YMG/ML b agrl o 5l A D ol s o slcls ) Sl

2 p S ke VY lackle [YY] el eas B 5 ey
Ui S & e el oshonl CIUSS ) g 51 A e
4 sl 5 sl e sSsS Al 3550 55 658wl
el rL:,.. JS55 oo e ks 0L &S ol 0k ) Gl S
25 &S rrbeosby) s s bl 5550 55 Yo (V ojled d i)
G Aoredls Ol (S5 g g 51 s 53 0 S e ¥ il
e S e R s AT
b s 4 (g JSE (I 0 0 S Y 5 )
3 OGS ) g g SOV oled Jgd) sl w38 Oy g
B g abe 00 oSe sbie S5 5 oS
B IS -0 B -~ WY U LSO O S 31551
it GBS Al 53 okdem WS I G skl

A4

resbl ol il SIS gy oS s DL s

9 og Ao Yroogde (SUSS) g g Caols ol ediige
Pl S g 55 ol a5 sddaloml by Sl ailane
So$ Al C,a‘b.; 3l J—é\, @\.‘.’3 ey cf}:‘g;-‘ﬂ"‘ VALY b
A g2 4 51y OLE o gB OV e dgb 53 Y1 olaws baw s
S AIl) sy eSS s 3,0 6 S
S obls (Kl S o sbdlon] 5 pdejky/
s (58030 (55 Dl wdls palie 5 Lyls 1y pkdsm
S SN Sl 5 o) esisgl o sSsS phdlis]
TR R P CI PRES RN (I IRVAL /YA 1)

2l 3 cbosds) 5 esins) s sS phdli) faw g b g

“'a)l.e..il“ﬂ e,,.>|\Y“\A|J‘,.3J4.:.‘,:|>,a|dé.§ MUeLﬂj.}


http://feyz.kaums.ac.ir/article-1-3784-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-02 ]

e i el g ool SSUST o gy S (s

S 5 domis
LS g gt JS55 U S el sl S
G SIS g 2,00 1) deon B SUSE ) g oy L
2 p A VY G BlE )3 el pbl 555G by
SISl Sk Whd g e s U DN S S e
330 55 (B3 2l st ple e sS s ldlin] 5 e sissl
A 53 p S e ¥ CBle W rdensiky s S S )
b ol pman b ol g LS I Sl (IS e
S S S (g 055 g 5 e A 2V

Sy 0y st gl 9 e shis)

S108 9 KU
Clids S a0 Cpan g b 5l 5wt Al
P A [ (A PRSP PRPRC
3 Ay ASb e TFAVOR olad a4 OLg Gl dlag
Sl - &S Ol (Sap p ke oKils hagn p e isbae
ol ) S8 ol Rl JleS sl o Slad b oyl
ol ST o8l g1 mbeo 5 5 ams S oKL Le3T
3o ol el DUl Daged 2l f g 5 Ll Ay

Bad o Sl g S5

References:

[1] Banat IM, De Rienzo MAD. Microbial biofilms:
biosurfactants as antibiofilm agents. Appl Microbiol
Biotechnol 2014; 98(24): 9915-29.

[2] Kosaric N. Biosurfactants in industry. Pure Appl
Chem 1993; 6: 1731-7.

[3] Sena HH, Sanches MA, Rocha DF, Segundo
Filho WO, de Souza ES, de Souza JV. Production of
biosurfactants by soil fungi isolated from the
Amazon forest. Int J Microbiol 2018; 2018.

[4] Martins P C, Martins V G. Biosurfactant
production from industrial wastes with potential
remove of insoluble paint. Int Biodeterior
Biodegrad 2018; 127: 10-16.

[5] Tiwary M, Dubey A CK. Characterization of
Biosurfactant Produced by a Novel Strain of
Pseudomonas aeruginosa, Isolate ADMTI1. J
Surfact Deterg 2018; 21: 113-25.

[6] Santos APP, Silva MDS, Costa EVL, Rufino R
D, Santos VA, Ramos CS, Sarubbo LA, Porto ALF.
Production and characterization of a biosurfactant
produced by Streptomyces sp. DPUA 1559 isolated
from lichens of the Amazon region. Braz J Med
Biol Res 2018; 51(2): 1-10.

Ay e)wl\"‘ on.:l\‘ﬂﬁ/\l)ﬁJe.i} ""’J‘ld"éfj MUeLA_gb

8] ol 033 LS 3 OYAS 15 &y o s/ o o555 sleblocs]
bl (A S 25 S o @B
PSSl £ 5 G 5Sy 0kd SIS Wy ek
REW- CJB Ol 53 ColiS ) g g ils gl sls OLS
0k JS 5L g8 el f3e 0 d SIS (05,8 slapdid s
F ojled e Golhe ol SIS I o ol g3 3 ok 52
glachle el 3 wdasdy/ s sl 5 Sh Wddg
5 655 o V.L;‘,.,a 349 9 3s Ol Cwlae (LSS g g
373 5 gSws S palAS 53 45 Ad ek B g Ol 4
ool LS g g b 4grlpe 51 e 2L SL S8 ol
3 sl eSSl Sapdgn Wl () ojled JS2) a3
e glchle ol s Kty gl S sS shil)
Ao 1Y ol Jpidor) ks gl JolS by oSS s
FIF R ale 53 (s S SIS g ool s
ASlhgua) 51 ol pual COlSE)pman e Gl Cwl odd
S e e 53 08558 000 cBle s MO St
lisagspw Jawg odd SIS V“"”" Sodeys A5 e
O Sen 5 Ol [WN] 35808 pwsbisf o s sSslidli] 5 Lisis T
S o s 51 e )3 VO sgd B 4 5 BI85 5
Ak 0 e Sk VYO Bl s AL hag s

JYY] iles s o)Ll CSSE ) g 5

[7] de Freitas Ferreira J, Alan Vieira E, Nitschke M.
The antibacterial activity of  rhamnolipid
biosurfactant is pH dependent. Food Res Int 2018;
https://doi.org/10.1016/j.foodres.2018.09.005.

[8] Santos VL, Nardi Drummond RM, Dias-Souza
MV. Biosurfactants as  Antimicrobial and
Antibiofilm Agents. Curr Dev Biotechnol Bioeng
2017; http://dx.doi.org/10.1016/B978-0-444-63660-
7.00015-2.

[9] Merghni A, Dallel I, Noumi E, Kadmi Y, Hentati
H, Tobji S, Mastouri M. Antioxidant and
antiproliferative potential of biosurfactants isolated
from Lactobacillus casei and their anti-biofilm
effect in oral Staphylococcus aureus strains. Microb
Pathog 2017; 104: 84-9.

[10] Abdalsadiq N, Hassan Z, Lani M.
Antimicrobial, antiadhesion and anti-biofilm activity
of biosurfactants isolated from lactobacillus spp.
Life Sci Inf Publ 2018; 4(4): 280-92.

[11] Karlapudi A P, Venkateswarulu T C, Srirama
K, Kota R K, Mikkili I, Kodali VP. Evaluation of
anti-cancer, anti-microbial and anti-biofilm potential
of biosurfactant extracted from an Acinetobacter M6
strain. J King Saud Univ Sci 2018.

\ta%


http://feyz.kaums.ac.ir/article-1-3784-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-02 ]

[12] Yan X, Gu S, Cui X, Shi Y, Wen S, Chen H, Ge
J. Antimicrobial, anti-adhesive and anti-biofilm
potential of  biosurfactants  isolated  from
Pediococcus  acidilactici  and  Lactobacillus
plantarum  against  Staphylococcus  aureus
CMCC26003. Microb Pathog 2019; 127: 12-20.
[13] Suresh Chander, CR, Lohitnath T, Mukesh
Kumar DIJ., Kalaichelvan, P. T. Production and
characterization of biosurfactant from bacillus
subtilis MTCC441 and its evaluation to use as
bioemulsifier for food bio — preservative. Adv Appl
Sci Res 2012; 3(3): 1827-31.

[14] Mohammadi N, Mirhosseini M, Shirzad M,
Dehghan Hamdan A, Yazdani N. Synthesizing Zno
Nanoparticles by High-Energy Milling and
Investigating Their Antimicrobial Effect. J Shahid
Sadoughi Uni Med Sci 2015; 23(4): 2070-82. [in
Persian]

[15] Moradian Eivari A K, Salehi M, Malek Jafarian
M. Antimicrobial activity of Rosmarinus officinalis
on vancomycin—resistant Staphylococcus aureus
isolated from Imam Reza hospital patients of
Mashhad. J Neyshabur Uni Med Sci 2015; 3(3): 39-
45. [in Persian]

[16] Sriram MI, Kalishwaralal K, Deepak V,
Gracerosepat R, Srisakthi K, Gurunathan S. Biofilm
inhibition and antimicrobial action of lipopeptide
biosurfactant produced by heavy metal tolerant
strain Bacillus cereus NKI1. Colloids Surf B.
Biointerfaces 2011; 85(2): 174-81.

[17] Rodrigues LR, Teixeira JA, Mei HC.
Physicochemical and functional characterization of a
biosurfactant produced by Lactococcus lactis 53.
Colloids Surf B 2006; 49: 78-85.

YFA

Sas 5 IYs Olals

[18] Bodour AA, Miller RM. Biosurfactant types,
screening, methods, and applications. In: Bitton, G.
(Ed.). Encyclopedia of Environmental Microbiology,
first ed. John Wiley and Sons, Inc., Hoboken, NIJ;
2004. p. 750-70.

[19] Noumi E, Snoussi M, Merghni A, Nazzaro F,
Quind G, Akdamar G, Mastouri M, Abdulbasset Al-
Sieni A, Ceylan O. Phytochemical composition,
anti-biofilm and anti-quorum sensing potential of
fruit, stem and leaves of Salvadora persica L.
methanolic extracts. Microb Pathog 2017; 109: 169-
76.

[20] Todorov S D, de Paula O A L, Camargo A C,
Lopes D A, Nero L A. Combined effect of
bacteriocin produced by Lactobacillus plantarum
ST8SH and vancomycin, propolis or EDTA for
controlling biofilm development by Listeria
monocytogenes. Rev Argent Microbiol 2018; 50(1):
48-55.

[21] Mohammadi Bazargani M, Rohloff J.
Antibiofilm activity of essential oils and plant
extracts against Staphylococcus aureus and
Escherichia coli biofilms. Food Control 2016; 61:
156-64.

[22] Izano EA, Amarante M A, Kher WB, Kaplan J
B. Differential Roles of Poly-N-Acetylglucosamine
Surface Polysaccharide and Extracellular DNA in
Staphylococcus  aureus and  Staphylococcus
epidermidis Biofilms. Appl Environ Microbiol
2008; 74(2): 470-6.

[23] Sun W, Wang Y, Zhang W, Ying H, Wang P.
Novel surfactant peptide for removal of biofilms.
Colloids Surf B 2018; 172: 180-6.

“'a)\.e..il“ﬂ e),.>|\\‘“\/\|)‘,.34.4.:.‘,:|>,a|d'@j MUeLﬂ‘g.}


http://feyz.kaums.ac.ir/article-1-3784-en.html
http://www.tcpdf.org

