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O ABSTRACT 0O

The research aimed to test the effect of different concentration of some
disinfectants in the biofilm formation by some of bacteria isolated from biofilms in poultry
watering systems in poultry farms (broiler flocks, laying hens). We had studied the
efficacity of three of commercial disinfectants used in poultry farms, Quaternary
ammonium compounds QUAT, Benzalkonium chloride (BC), Potassium Permanganate
(KMnO4) on the biofilm forming by three bacteria species, isolated (Staphylococcus
aureus, Escherichia coli and Campylobacter jejuni) separately the (single-species
biofilms), and three species together (multispecies biofilm.) of the effectiveness of
different concentrations of the tested disinfectants was evaluated by using the microtiter
plate assay and then the OD was measured at 630 nm using the ELISA reader. The results
indicated that the tested disinfectant were different in their the efficacity in decreasing the
biofilm density that formed during 3 days, 7 days for all the studied isolates. the results
also showed that has QUAT affected effectively the reducing the density of biofilm by
the both types (species, multi-species) for all strains, where mainly heavily the highest
effect was for the MIC concentration. Our results also showed that the highest effect of
KMnO4was at MIC concentration. It also noted that the lowest effectiveness for the
removal of biofilms at both tested conditions. The BC showed a little effect in biofilm
removing at each sustained concentration and had the best effect with MIC
concentration and gave the slightest effect on the biofilm at MIC 1/8 concentration.
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:MIC1/2 0.15 :::Elfz 0;3
mMIC1/4 EMIC1/4 o8 -
smicy/s 01 BMIC1/8 006
0 Staph E. Camp Mixing o Staph E. Camp Mixing
(Aelu 168)337 L aLQUAT )i il (5)Jsil (Aol 168) 324 4nALQUAT 315 il (4)Jsal

1l e JSdall (ggaadl DAY Aallas b agsaalisal) cilitley il
el @)l (MIC 350 die 8 o saulisall ciliiay] 586 el (f(5)Jsanlly diaall mibill ciaig
0.037=  §0.087=0OD gmpn Jiclu72 3424 ol AaA) dygnll 2seSU OD )
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Lgpal) AleY) dallas 8 ailelyy Jiin (@lids) gl LS <0.116 = OD piing 5=ODcam0.014 ;0D g
Gamic s S asmalisl) Ciliriay S 3] @yiaall Tyl s (g 158) saaxia g sill alaf) Al
alatind o bl cplal WS Sl uis ol gAY Glghaad) (e el Ly gaad) GO LS il
sl D HES (mi b penly JS paly Ll S e 1 Amisiall SN sanlisd) ity
sy Al )l Apad gl Gkl Gada s el o a8l Gl (ghay a8y cdugyaal) Sl IS )
Llaal Bala J<i Sl ylkull sasl(Generate Free Radicals Degrading) — syall sial)
ey dallee 0l (2014 ) \eDlejs Zineb <383y (Barraud ef alk, 2015) \gias duseiiall adilall
ol ()5 sedaall 3855 (Active Principle)  eladll 8 Ll panll€ Jalse 32 e adiad dygal)
Aadill jaliall Lyt (laY) any 4 sy Leg (Tested Strains) s34l @YDy (Contact Time)
GO Al ll lsal) e AblasSl Blsall mndd SlaaS Jelis o il 3sas 30uSU Lasii€ jelad) b
sl (Dl dalles & asaslisd) Cliziey 550 (6)dsaall jeday LS . (Ebrahimief ak, 2015) sl
(337) 5 (:24) ol delu 168 Pla Jidl)

(337)5 (324) oxiaudll Aelu72 P& Jeiial) goal) cidal) Aallea B aganlisd) clitian il (5)Jsaadl

oD OD.ca OD.sta oD OD.ca OD.sta KMnO
o OD.E . OD.E 4
Mixing m ph Mixing m ph
0.138 0.014 | 0.038 | 0.020 0.02 0.020 | 0.03 0.011 MIC
0.165 0.042 | 0.052 | 0.034 0.10 0.092 | 0.033 | 0.043 MIC1/2
0.181 | 0.125 | 0.145 | 0.071 | 0.120 | 0.119 | 0.094 | 0.069 | Mc4
0.2 0.177 | 0.150 | 0.099 0.158 0.13 0.12 0.143 MIC1/8
0 Staph E. Camp Mixing 0 Staph E. Camp Mixing

G W72 yery 337 Aauall Cdle Aallaa B KMNO4 50 (7)JSAN W72 jaw 3 24 daally o Cdle Aallas 6 KMNO4 3k (6)Jsill
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(337)3 (324) Ofiadelu 168 JA JSdial) goald)l Cidal dallaa b aguulisell cilitiey 56 (6)Jgandl
elu 168 jam s e

237 dal xe 324 syl s K

b

oD OD.ca OD.sta oD OD.ca OD.sta KMn

- - OD.E - OD.E 04
Mixing m ph Mixing m ph

0.148 | 0.014 | 0.048 | 0.020 0.05 0.030 | 0.08 | 0.021 MIC
0.165 | 0.101 | 0.059 | 0.061 0.140 0.099 | 0.093 | 0.053 | wmicie
0.181 | 0.129 | 0.152 | 0.199 0.155 0.142 | 0.159 | 0.079 | micva
0.288 | 0.177 | 0.199 | 0.210 0.1720 | 0.166 | 0.2 0.093 | wmicus

0.25
0.2
AL mall g5
m ALl B Vil
wviLl. 0. BTl g

m Al [ gimm

0.05

Camp Mixing Staph E. Camp Mixing

Lul68 sary 337 dajally gon e Aadlaa 8 KMNO4(9)JSill 4olul68 a3 24 daally gon D dallaa 3 KMNO4 L5k (8) sl

Tl i JSal) ggaad) CdAN) Aadlaa (B o g gl 4008 il

el IS5 Aeaiunal) 03855 IS Fygal) AlY) Aadlae b midie yil a5l 3)0lS el
cgiall (0.0149 <0.064:0.048:0.099) OD el (7)dsaall seday 3l MIC 1Y) 5€50 v il
ol hels 324 dayall icll72 DA gea W AN I e (Mixing «cam (E (staph)
lpall (10.193 <0.177 0.15 <0.129) micyys 35Sl die Ayl AdleY) AUS asd LRV Lol
sam Aglels g3 )N o Al o3 Cjuds 237 dapallbidcls 168 DA gaa GG A dalul
o i (mia® e b Clelu qumy Pla(Young Biofilms)  Ts 4Kl 45nl) 48leY) dallas b
a5l il (8)Jsanll Jsaall s o Zineb ef al, 2014)  desiie jleel dypall daleY) dallee
Ael168 Pl ISl gpadl Cadlall Al & a5 Sl
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(337) 5 (324) oty Aol 72 JNA JSdial) goaad) Dl Aallaa (B aguisSliil wols 30 (7)Jgaadl

Lelu 72 jomy g e

é37 :\..AJJI\JJL é24 3\.;)31\3_'\;: )JS‘)J

)G_EA

OD OD.ca OD.E OD.sta OD OD.ca OD.E OD.sta BC
Mixing m ph Mixing m ph

0.097 0.08 | 0.051 | 0.037 0.149 | 0.064 | 0.048 | 0.099 MIC

0.107 | 0.083 | 0.06 0.044 0.185 | 0.072 | 0.059 | 0.101 MIC1/2

0.109 | 0.104 | 0.061 | 0.057 0.189 | 0.125 | 0.145 | 0.109 MIC 1/4

0.116 | 0.113 | 0.074 | 0.087 0.193 | 0.177 | 0.15 0.129 MICL/8

(337)3 (324 ) Osiasdlls Ll 68 DA Jsiiall ggundl Cidal) Aadlas & aguisSIBa) 208 50 (8)d gand)

OD OD.ca OD.E OD.sta OD OD.ca OD.E OD.sta BC

Mixing m ph Mixing m ph

0.351 | 0.231 0.2 0.145 0.251 | 0.204 | 0.143 | 0.099 MIC
0.377 | 0.311 | 0.28 0.242 0.377 | 0.369 | 0.225 | 0.105 MICL/2
0.382 | 0431 | 0.31 0.276 0.39 0.381 | 0.252 | 0.125 MIC 1/4
0.391 | 0.441 | 0.38 0.288 0.393 | 0.389 | 0.276 | 0.145 MIC1/8
:m:im 025 :x:;/? nl.]z-z

amici/s 02 BMIC1/4 02

W72 ez 337 Aaually goa e dallaa (SBC Ll (11)dsad

0.45

|MIC

mMIC1/2
mMIC1/4
mMIC1/8

W72 e i 24 daally gos NS Aallas (EBC LSl (10)Jsad

BMIC
mMIC1/2
uMIC1/4

HMic1/8

0.5
0.45
04
0.35
03
0.25
0.2
0.15
0.1
0.05

| I I
0 .

Staph E

(4]

Mixing

Camp Mixing

168 sars 337 daally ggin D2 dpdlas ABC Lk (13)gsa W168 sars 3 24 Al g DS dallaa BC il (12)Jsal
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il Aadleal) 0l (pe Judl Aelis 72 jery gounll G ASES (min il of ) 8)LEY) e Y
) bl o Gl dsns celsud) e S0 OS5 Aeadiiall cihedaall dully cdelul 68 jans gl
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LOladl oda e byl Jeas s ST 0S8 $5lall s oISl clagae zim s malill (ggaald) IR
.(Anderl et al., 2003) ezl

A o S JS Aeasiudll Giljghaall gaead dle daglie g 15Y) saxie gpadl GO ekl
4 Corcoran s 8yiie Apagipal) & 1Y) (e 35Kl Aygeall A6l e 1 (of 5l o gliall 038 Jands
e s Lae cilyglaall Ll oLl LS Bala Jiay 20wl (goall G ol 3 (2013) ale 4ialy
ce o s Lad Ll s Dpaad ) Slsall (pan Gusgeiall WA D) claliadll e Ji Jans
£l gaal) gl )

ol go A5l Aol 168 yens ¢ 15) saaiall gpal) Cidal) aglia b 2l Laf cilaas]
lalizae D diaslia 3 jise Jale gaadl G (psS5 jee ol Alamoury(2003)  Sifell72 jexy
S () saill) (gouad) R ana Al LIAL aglond S e Lalad pals (05 8 e Saal)
O 8y S g Aiae 4nd 3805 e ulaill o(Nutrient Stresses)  culbidaall 350 (Sessile Growth)
Bridier ..~ .(Repeated Sub-Lethal Concentrations) (Shakeri ef al, 2007)jedadll
LAY A8ES 50l sy 1581 awial) (goual) CaDUR Aaglie 8 Bl e (Says (2011) 4By
sall Ba1 A dmaallS (AT L) N ALY gl dm (gpnd) GO LA DS pe 4l
sl GO (i (o Lgaians s B25asal) asiall £ 190Y) COUAL Caliaty WAL Al 2yl
e 25 temall (i e Ay jaal) Zuaginal) g 15U (gt Ll (s (2012 ) 4Blays SALA sy
gl on delall 5 o LS Aiaidic goall GO UGS CulS ¢ i A el LDIAY daglie
Lol Dine 05 85 £ 1589 B Laglanid 8 i ) s Wle (gpal) DAL 43Sl Akl daagisal)
gl o aat 8 dallaall saylyiall daglidll o2a L(Zang ef alk, 2011) dsesiall Claliaal lgieglad
.(Bridier et al., 2011) ol DA Haa a5 Suall
Aadly 237 3)ha dap e dele 24 saal Aiaad) adiel) shaall Gyl B 5)lSall el ol

il cidads I3 Y saamall Aypidll ag il A81S, AAN Ayl AleY) e WY o L) (8)Jsaally
s Dl IS e alall gie oSa Y Al cundl i (Sas elaalls Alalaal) Jast e 3508
L (Intercellular Communication) LAV La) aladinly SLaiih led ran ol Lad sl
Llenl g jine 4 laa L)l (Quorum  Sensing) ALl LI sty Capey
Anilin 18 S 38 Gy ol Cilaliaal] 4asliall o) .(Aswathanarayan and RaiVitta 2013)Js.l)
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5SS (e Lgaiag adibal) T 8 T lags 4 o ¢Sy 2,040 LAY Jlail aadlinhibitors (QSls)
.(Aswathanarayan and RaiVitta 2013; Zineb ef al., 2014) gus <o

g el Aglajl) clidl) JVA yiial) cighaally Alslaall sty gail) anii (9) Jsaad)

p sl ) liria o posSlladl ay)lS psisad) Slelyy Loadipall
45 10 45 10 | 4 10
" N + + + + S. aureus
. N N M + + E. coli
. N N M + + C. jejuni
S. aureus + E. coli
+ + + + + * ’
C. jejuni
e s it

Sluagilly clalitiuy)
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S ) LS 3y Il g gamll Gl A1l 8 yelaall il Calis

cgsall G U< 5ae Capal LS jedadl) il sl
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