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Multi-collinearity Between the VariablesY Js>

R.

think memo cogniti compensat metacognit affecti soc

ing ry ve ion ive ve ial

Pearson R.thinking 1.00 -16 .05 01 15 -008 .09
Correlati Memory -16 100 .02 27 -22 -33 15
on Cognitive .05 .02 1.00 12 10 .03 .06

compensati .01 27 12 1.00 -11 -22 .07

on

metacogniti .15 -22 .10 -11 1.00 18 .08

ve

Affective -00 -33 .03 -22 18 1.00 .16

social .09 15 .06 .07 .08 16 1.00
Sig. R. thinking . .05 30 45 .05 46 17
) { memory .05 : 42 .00 01 .00 .06
tailed)

cognitive .30 42 . 10 15 .38 .26

compensati .45 003 .10 : 12 01 23

on

metacogniti .05 01 15 12 . .03 .20

ve

affective 46 .00 .38 01 .03 : .05

social 17 .06 .26 23 .20 .05
N R. thinking 100 100 100 100 100 100 100

memory 100 100 100 100 100 100 100

cognitive 100 100 100 100 100 100 100

compensati 100 100 100 100 100 100 100

on

metacogniti 100 100 100 100 100 100 100

ve

affective 100 100 100 100 100 100 100

social 100 100 100 100 100 100 100
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Multi-collinearity Between the Variablesy Jgu>

Motivati memor cogniti compensati metacogniti affecti soci

on y ve on ve ve al

Pearson  motivation 1.00 14 -.05 -01 -10 .00 -
Correlati .029
on memory 14 1.00 .02 27 -22 -.33 A5

cognitive -.053 .02 1.00 12 10 .03 .06

Compensati -.016 27 12 1.00 -11 -.22 .07

on

Metacogniti -.101 -22 10 -11 1.00 18 .08

ve

affective .002 -33 .03 -22 18 1.00 .16

social -.029 15 .06 .07 .08 16 1.00
Sig.  (1- motivation . .07 30 43 15 49 .38
tailed)  memory .07 . 42 .003 01 .00 .06

cognitive .30 42 : 10 15 .38 .26

compensati .43 .00 10 : 12 014 23

on

Metacogniti .15 012 .15 12 : 034 .20

ve

affective 49 .00 38 .01 .03 . .05

social .38 .06 .26 23 20 .05
N motivation 100 100 100 100 100 100 100

memory 100 100 100 100 100 100 100

cognitive 100 100 100 100 100 100 100
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compensati 100 100 100 100 100 100 100

on

Metacogniti 100 100 100 100 100 100 100
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affective 100 100 100 100 100 100 100

social 100 100 100 100 100 100 100
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The relationship between the use of motivational learning techniques and critical thinking among
English language learners in the master's degree in health and food technology

Fariba Rahimi Esfahani

Department of English Language, Faculty of Humanities, Islamic Azad University, Shahrekord ¥
Branch, Shahrekord, Iran

Corresponding author: Email: rahimi_fariba@yahoo.com

abstract

This research was conducted with the aim of discovering the type of linguistic techniques used by
Iranian students in the field of health and food technology and also to find the relationship between
the use of language techniques with critical thinking and the level of motivation of these students.
For this purpose, 60 participants were randomly selected from undergraduate students in the field
of health and food technology. The mentioned students who were studying in Islamic Azad
University, Shahrekord branch, were homogenized in terms of English language proficiency
through the Oxford Quick Placement Test (OQPT). Then, a 50-item language use inventory was
administered to the companies to explore the variety of techniques used by them during their
language training course. Then the critical thinking and motivation of the participants were
determined through related questionnaires. The obtained results showed that most of these students
give cognitive techniques. Also, the results indicated a significant relationship between the use of
language techniques and the potential of critical thinking of these students and the absence of a
significant relationship between language techniques and the motivation of the mentioned
students. The results also provide the application of these findings to language learning courses
for specific purposes (ESP).

Keywords: ESP course, language techniques, critical thinking, motivation

\\C’Y')LQg\o)Lmi:\\o)sé Y.



@F M q&;,b'gd,«;/f(g

A Upboas syl (Suii§ iy 4w ;o ERIC-PCR, RAPD-PCR, Rep-PCR i, 4w (55,15 &
&0 pl ubgS l oy lax (JoThglinaTs o5

Yol Sl ol & jlioe > L o9 po
‘U‘)"‘ ‘Q;Jér“ ‘Lsa){...u‘ 0‘)1 oli.,....lo go;).e(w »‘5 ‘LS)?J}“"?)S"A 09; ‘6)519..45)&..@ 6).50 GW‘O—\

eO3ll 00,5 s o codleol S13T oSzl 8,8 o Ay (6550 gmg, K0 09,5 (5590 gm9 5 Sue Sliwsl -Y

‘u‘)—!‘ "3)5)-%3 sGA)Lu‘ él)—| oli;;;slo ‘O)S).Q,«:J A.‘>|3 ‘@L.\.c é‘j.c w‘d.ef 9 J)...»S 05; ‘@L.\.c é‘j.c w‘d.ef OL..MJ‘ —\”

hamomtaz@yahoo.com, ha.momtaz@iau.ac.ir

oS>

5 orivie ) ot wiie slagliinn 5 Btsgmr G508 b B ETalra s (i halonaT 455 55 035 4 Lo Slol a5
slealgnl (S gai aws Baa b ol dsdllas Bl oo Cawe plo g Ll (o S i 155 lews s xSU (Sl
s plodl ol 8T S0 I Tl s (il sl

e & S48 plol fn ol b8 S stlir T SalaS s igiriSlake il 15 (53, oelake allis o
oo la iSbgkoeS algpl Y8 1000 ,5 oolisl ERIC-PCR, RAPD-PCR, Rep-PCR 5, 4w 5l laalg | Kiolig
A REP-PCR ovgy g Jlagp ¥ o RAPD-PCR o9y 50 (g ¥V o ERIC-PCR OV 0 Eye pl eSSl
RO

9 9 ST bsloa 0955 )0 iz b 5l (2VL Sy aS e S8 )90 (Gl il 5T G (o) 2 9550 sl arlaz ples
S bploaS (G s 55 0l 108 sla il plaS ja aslllae (ul jo eolitul 5550 Sla by, ms oo LA 1) (o sl
Slr Ko Glaghy, 4 S g pmilio G2y, ERIC-PCR (15, alol> glawidl, sk Jg adlgo (So5 sl g
C bl oo (ST lshoaS s o bsload Sl wlaz (gaky dlwsy Sl

ERIC-PCR, RAPD-PCR, Rep-PCR « £5,:5Tslcas (555 rlolcas s goudS Wlods

\\°~\‘)L¢a\o)l.«i:\\a)9o A\


mailto:ha.momtaz@iau.ac.ir
mailto:hamomtaz@yahoo.com

JEM

) /
st sbask

(Y=0)o68 oo ploil 4565 b jo o aylo>

b, panseis lp JoSge Gy, cpaiz s
JUCLC G PRV JEONIE O || o g by los
(PCR) el (slojzsy aaSTly L o slacys
LsLmoli..i;.g_Lo)’—‘ gy eolarw! sl p S 09
PCR ;| colazw! cuje w28 J 08 o oo llas
5 el O (Sole 5 os abio A (gke
pled glp 336 6ol PCR 5 e lo iz
adlhie SO S LglooS slaaiss  olulbs slp
ldisS oS plese a5 « 16S rRNA 5 5l o
P Eyg e :I}.Q,.&l 8,5 oo 18 byl 0,50 o9
owlB ek 4 oy ple Gols 13 Bas sl
e 5 Joge sloces conles 5 S
(Maslasdl aswes 15 g lown slaalgpl o adlds

SRSl slats; @8lyye b (JoUge sl 039!
Gonail  ln laghy, ppESs Oleear (ool
S Siglgean] Slaal cax o el S
5 paeid G088 JoSUge sl g, PV S e
98 Lo sl hgy 4 Camd oYL Jlews 523y )1 S5
2955 gl i )0 (VL oUly 5l aizren i s
C;L:oui‘..?r.;.w L oawlie o YL GljSJyo oo 5}95
Sla gy (Marib o 10,95 p 6L agS Hlod  uigid
6)9.'9.:.&%‘ aJllao 6‘,} ERIC-PCR 4 RAPD-PCR
5 g;" RAPD-PCR %9 Ml.su’_a el )...TL}L.._J
sladle jo sl JoSse Sl laghsy) (i
CablB YU cdo g Ce s (g, ol Sole o 4 5
O Gl 5o YU )08 g b L auge (s iy,
2 os)h‘- (D! w)f))s 6“’}‘.5 oolazw! 3,90 6‘4‘.’.9“’
Sldlas )52@4_3 ERIC-PCR oS5 RAPD-PCR S5
9 byl oS SIS eoliiul 0,50 SOSglgmen]
‘_,’_‘{Lmﬂlﬁ )'\ oolaw! Rep-PCR ,, Jgavs (_.;Lmdl‘.qu...q
VE-Y Lo ) oolad V) o090

doddo

o wdlize slaplise 5 bass (il b le xShglooS
O S s 655 5lem o S el g o eke
055 93 SholeraS iz )3 gl (oo Do ol g L
Joime (S 0loloas 5 o5 lsloos pU 4 npe
eymme Oludl o Lo xShslooS 51 56 slacssae Lol
Jel Je (ni@ls 5l b ySlsloaS oyel isdi oo
slajlel @b g oad Cgmme Glo ol ,0 b ST
o5l 36 @8 el Slae 2 YO BT Sl

V) asl o s S

Slp Db o lastesl (Jlo Yo 5l o (sl

9y o bl badgnl amatas
Sl ple 5o sl sl n e Sl
095 E95 Jedo 4wl ooy (JgeS 2 5L L
b slagise 5l ol o Slsloes 30 VL
5 Nyl vezs b by 0 JeenS Ll
ol ol GuSg e TV (S535 4555 ;0 ggemme o
YO b gy cabliza STy s ar Lol wzen
Goail (JyoS Bl ey

0ol oS e Soselgigen] slabs, mle o
b9 JUslSgige slacsol il 5l ¥l 5 WSSV
u.J))LB ‘ngxi)LfL., ‘51_‘5__,J ‘S:LM;L_M: 6‘1.3 JL,5L§

WS (oo oolitwl (Som slad slapy (Bl plo b
sl yiSboleS colaisl g gy (plolids Sl as’
el le b sl eSS b (59, 2 1) Cangole S
sile pleedon bl paiz (VS (o
5 Sl bl GlasT 5 VB (slatoles]
Slge s slaglojlolawg Yaors wyw Sl
‘nl.?d‘ oadlax glealgpnl (son ol slp A_;,,1_'\.{:
olasl b Sleewdgn sl iole;l L(¥)ogd oo
O RS Sz Glasin sl SV L codled 6 5
Fr wlolid 5 by glagw 5l xSl
Yy



JEM

. /
st sbask

SLET-1Y

ol WA Lelss SLslooS algsl Y5 slaws :laalgy!
sl YA 5 O-VA o)led sladlsnl) 57 2lsloas
bd Sl o a5 (VA=Y slodlspl) So iSTalcas
gyl ans 3 Ol cing sl lax ¢ o pls clisgS
Bolton sl lase ;8 ats yundS JSCo a0 adlllas 90
ax ;0 —Ae sles o eendS wo,e Yo uly Broth
NV s0gs 0ads (6,5 ol Sl

5 5 bglooS igF 3925 oxlad 0l g gl anb
35 b 3 igg S TolcaS SlasisT ol
2bs, 51 Bolton Broth luse js o0 0 p53 slags xSU
PCR 35, 4 16srRNA, ceuE, mapA sl
¥ DNA 1l yebie ol gl ol soleiw! (V Jgoz)
oSl oolatul b laze cpl jo 00,5 0l slag ST
Thermo Fisher cs,: cole DNA #l sl
20,5zl sl S el giws b LJT Scientific

b5y s oasclilis o) Jgs ool s 45wl
(WSS pelie 5l aleeg,S alexsl allioe oL
ERIC L Jb2SLs sl (&5 09y Bls5 6,158 slaJlss
slepsis gl alas gl o9, Rep-PCR .(V+) wil o
yolie PCR 5l ssoliassay ol sl a5 ol ol 5T,
S50 1y 2bSL loessy (350 9990 51,55 DNA
Slr @S5 pole ol acsame anv0d oo )5 ou) 2
O9r Seegyiny (JIg e b s ooliinl Sippli Sl
LS G5 o9 gzl Jlg L RePS,LSS (S
oS ool ol ooli BOX yolis g (ERIC) b 52Sls il
et g gokwlaz 5l ERIC-PCR 4 Rep-PCR sla o,
() )l oo die yiShgkereS” sladiS elosl

oy 4 yeb (S sle oy5lp g ciS a5 bl
ol 331 (slacs Sl Sl e qlie ) Ere CudsS
Sdger B3l gl Goys €515 50 9 s 2SlsleS
Gao b ol aalllas g o oolital ayg, o JS5 4 Lo
slashsy s PCR @ aily (b5 s auslia 5 5]
c¢> ERIC-PCR 4 Rep-PCR . RAPD-PCR
5 T bsloaS gldgpl (S o Al
s plool €y ol CugS 5l o oz Sa5yilalral

OVF) 2SlskeaS Gladis aseis cuz ooliiul 550 sloyolyy Jlsi =) Jgaz

San o5 pb O )yl Jlss Gl caz) Jsame o)l
S gl i 16srRNA ATC TAA TGG CTT AAC CAT TAA AC ABY
GGACGG TAACTAGTTTAGTATT
955 S balecas mapA CTATTTTATTTITTGAGTGCTT GTG OAQ
GCTTTATTITGCCATTTGTTTT ATT A
AL NNy ceuE AAT TGAAAATTG CTC CAACTATG f5Y

TGATTT TAT TAT TTG TAG CAG CG

w3l 9ty I8 (05 aw 4 bae) RG F slayal 295
DNA ;| :Js5s ¥ 4 Tag DNA Polymerase

solawl Sjy90 ‘5:)‘)9 4.40[.‘)) REW w*]a.u 4.!5)." SR .‘09;).9

VY o ) oyles V) 0y90

59, See 00z 0 JSoluge i olKiws ;o PCR sy
Jse e V0 PCR buffer 10X g S 0 o>y
5 Jses,Sae o ANTP MiX 505,50 Y+ - MgCI2

YY



JEM

) /

ol 5l g et JpS Glgiear (L Slalllas ,o sadlos
OOl ool saie S diged (lgicdy ylade

5 S Sates S balgpl (Sob gudy awd
IS sheaS 5 (35S bl oyl (gaky
ERIC-PCR, 5, 4w 5l £ pl> cusssS I onislos
s el Jlgs o eolaul RAPD-PCR, Rep-PCR
P‘JS).Q OSy90 4O PCR Mb r‘:l.’?u‘ Ja.").w 9 oolawl S)90
W PRI R W G PRESSR EYG WL vl I

Vo e oS ol 4z 0 0 S S 1l o o le
Yo Saea ol )5 il a0 0 6,5 S YO ez do
a0 VY @l e Soae 4 ol 5 cole az 0 0 adl
a0 VY oll S SO g asl £ Soe 4 ol )5 il

EQRPATA) VIR IR I VR I g4 W
slutinl  sleagw 31 PCR O bl
s Campylobacter jejuni  ATCC29428
sledgyl o Campylobacter coli ATCC43478

A lsloos SlaaisS (Sess san atws Sy PCR 2uS1y sl Ll 8 5 o youl y Jlss =¥ Jgor

Py pb W poslyy Jg PCR plxif byl PCR (is1s ()l iy &
ERIC-PCR R1: ATGAAGCTCCTGGGGATTCAC 5 pL PCR buffer 10X 1 cycle: N
R2: AAGTAAGTGACTGGGGTGAGCG 3 mM Mgcl2 94 0C ---------- 2 min
250 uM dNTP (Fermentas) 45 cycle:
0.3 uM of each primers F & R 94 0C ------------ 455
2 U Taq DNA polymerase 38 0C --------mm- 40s
(Fermentas)
720C - 60 s
3 pL DNA template
1 cycle
72 0C ---------- 5 min
RAPD-PCR OPA 11:CAATCGCCG T 5 pL PCR buffer 10X 1 cycle \§
2.5 mM Mgcl2 94 0C ---------- 3min
200 uM dNTP (Fermentas) 45 cycle:
0.3 uM of each primers F & R 94 0C ------------ 60s
2.5 U Tag DNA polymerase 36 0C ------------ 60s
(Fermentas)
o (o — 120's
3 pL DNA template
1 cycle
72 0C ---------- 5 min
Rep-PCR Repl: IINCGNCGNCATCNGGC 5 pL PCR buffer 10X 1 cycle VWY
Rep2: NCGNCTTATCNGGCCTAC 2 mM Mgcl2 94 0C ---------- 2 min
200 uM dNTP (Fermentas) 31 cycle:
0.2 uM of each primers F & R 94 0C -------=---- 30s
2 U Taq DNA polymerase 40 0C ------------ 60 s
(Fermentas)
72 0C ----------- 110s
3 uL DNA template
1 cycle
\f’v)%\o)w\\o”o Yf



JEM

) /
st sbask

RS RN o) IRVCE I g JERRWESATATA o I N PO
5SSy gao yo B0 calld ulwly S mdsT (66X
VA 3BT o 0l o e (g0loms g1ls (s0u0,0 A0 s pdy
sleai ERIC-PCR g, b i s5lslas” sl
Ji a5 ol oaslise 5L iz VY- -YF e v oogumme 0 Al
oyl cal  Logiye PCR Jpama 595,250 5| Lol
Aol VAl Soligs) jo .l oads oolo Las ¥ S o
By, ¥ o a5 0,90 slaalgpl  ERIC-PCR Silas b
s, 5 sy OAF-Vee Jolee l3 L A-C
Syg0 4O ERIC-PCR Jeama 5,889 oI (Y USS)
Az glasly jpa> 5 Glas (ST lsloces sladlgl
Gl cpl sy b aS 09 5L VYo =YA-+ oogu0 o
FLIB o addlas 0,90 SoT STalecas gl VA (sails
s Qo ys PYY-V e Joleo 0l 3 L A-D Ly,
(05 F YKol wads

VEY e ) o)lads V) 090

72 0C --=-mmm- 16 min

3 PCR Jsame Jb3)l caz G Sl plas o
A oolawl o 0 Y ))lf—l J) K9y Jﬁm ))335).»5”
S Togam Sote dy g 2ol 5Ly o boaigad 5,98 2l
ol J5 51UV 5 505 50 J5 eaalis 5oy 5 ploxil celes
35 S g Sl p g

bl Snligy SLaSs a5l plaS o 0t LT
Shom s bl Cugh dus dalllansjso (sladlsil g5, PCR
@yl yo 50 sadolul slaail ojluil ¢ olass 5l o licalsl
g HEras lowg ool aiog g, ub alol> sl 551
S o bg 5T Gel T l5ole 5 oSS & (Y4 10) ol (Ko
(Slokby ) slocaish we,o A Vb cul 3 (585
4 brye plS5,000 5 alolis UPGMA (35, L by e
OS5 S 0LES o

azsl

9T balocoS g Y7 £500 ERIC-PCR gy 5
LA-G LGy, Vo adlae 8,50 (o5, i5halcas g

AN



JEM

) /
st sbask

Strain Number

ERIC-PCR ,Silis U & o ol cois¥ 5l onds oz 25T sleas clodlg iyl Sipnlishy 51 Lol ol 55,000 =) S50

VE-Y e ) oylads V) 0ye0

\id



J M oty onk ¥

15 16 17 18 M2

Ero ol CaisS )00 Iz 5 Talcs sloalyil 390 3 ERIC-PCR Jpaons 5,985 2501l Jol J5 -V S
(DNA &3l sbs) 5,L=M2 ;oo DNA gL caz V- S =M1 j5)

VEY e ) oo,les V) oye Y



JM dﬁ})'i‘u/(':-.«; d

& < Strain Numb
. 16 i
D | Mk
18
15
H 4 Single

e :

|
1

| :

+ |

|
T

‘ 1 Single

ERIC-PCR SiLis b ¢ 0 s cuigS Sload lar (5 1550 shovas” sloalgl Sl 51 ol o550 - S

VE-Y e ) oleds V) oye YA



s 7
J M d'fé}'}‘u’f/.ﬁ}/f’.‘f

Epn o5 b 5l o o o5 TlecnS sloalsal 3,90 3 ERIC-PCR. Jyama 5,585,550 Jol> J5 —F JSa&
(DNA &3l o5V 5,L=M2 ;oo DNA g5l caz V- 5 =M1 j5)

‘ ‘ | D
% =]
| ‘ ’ : —C
| T "
]
p— ‘ xa
‘ » A

ERIC-PCR ,Silis U & o ol coisS 5l ond laz a5 25T sload sloals iyl Kinlishy 5l ol ol 55,000 —0 JS0b

\f’v)%\o)w\\a”o yYa



JEM

. /
oy sk 12

VOIf-Y e e Jobee (2 BLAB Ll ¥ 0 ol i
¥V gail edgazma b (oS T lslnaS sladlgpl g sy
Ve ol (Ll FLAB Jlgn Y 5k cax Y

O B Y ISl azis 5 5 e Ve

Voo yelp S5 SWS L RAPD PCR s 0
T SbsbaS 5 i3S akaS il T8 (sa5520S s
Voo Joleo @J‘PLA-C Ly V0 addllas 0,90
dgpl VA &S b (P JS5) ad 5 )18 oo, OO
YYoFQe e Gl slawl ordls b Jgiirihalces

Strain Number

‘ 6 Single
15
14
16
13
12
"
: A
10
9
18
8
‘ 2
‘ 5
H ‘ 2 Single
38
20
28
34
kil
0
« | B
25
23
‘ 3
2
21
20
‘ | ‘ ¥ i
‘ “ | e
‘ | ’

RAPD-PCR SLii L § e pls cois 5l ons Iz 50 alecad sloals syl Sibisis 5| Lol ol S5 080 -5 S

VEY e ) o)lads V) 090



M L.}.',l;)'i‘u’(':-.«uf({f

M1 M2 10 11 12

€0 ol CudoS jload har g i lslaS Sladlyial 0550 ;5 RAPD-PCR Jgams 5,585 2501 51 ol J5 -V JSCi
(ONA 3L sksV 5, =M2 5 DNA (3l ciz 1 -+ 5L =M1 50)

‘ | 6 Singel

_< . B

RAPD-PCR Sl s £ 5o pls b Sl o bz (s 5T sl sloalysl Sl | ol 61,5500 —A JSo

RN )l-éf.\ o)Lo..iB AR 0,99 vy



JM d',l})'/u/d_.«; d

25 26 27 M2 M1 28 29 30

N
o
—
© —

Ere ol S Sl o o S5iSToleca slodls il 590 5 RAPD-PCR Jpams 5,58 501 51 Jol> J5 -4 JS
(DNA &3l sbs) 5,L=M2 ;oo DNA 5L caz V- S =M1 j5)

Strain Number

\ | || ’ 7 Single
. -
26
28
31
30
a3
32 A
29
25
23
2
34
21
L =
T 1. | # S
’ 24 B
| 19 all

RAPD-PCR jSLii b § yo pls s 5l o Iz a5 1550 slocat slaaly syl Siaalisis 5l ol ol S5 080 —Ve S

VE-Y e ) oleds V) oye Y



JF q&;,b'gd.,,}/f{{f

I BLA-C Ly, ¥ o bagpl opl cul oggie Y8 sl oS 5T 51 ol ol Fg 000 VY S jo
i35 55 o s Pt e e Jolas b anlllae 8,90 (SoT S Tsloas"y (aip Tl shecad 4l
aS 43S yled a5 Cewl oas 00,5l REP -PCR 5 jLis

Strain Number

‘ 2

& 8 2 B8 @ 8

8

¥ o8 o8 @
=~/

REP-PCR 1S b £50 ol atsf 3l o o 25T sl slaels ol Sali 51 Jool o1,55 000 -1 S

2 ke sloast REP -PCR Jsaxe ;994,251 sl GSles ol b Hgii5halcas gl VA 5JUT jo
aS (VF USKS) ol ovmline jL cam VY-V e oogaxe Y JS5) ol oamlie 5L cam VYo=YV e v ol calizxe
30 deyd Voo Jolae conl B ol il o931 LT o B assAeNee Jobo 03U LBy Vo (Ko aS

A R s 38 ol lalesS slaalgil 550y (VY S) aizs 5
VF-Y Sl Y o,les VY 690 Yy



s 7
'J M dﬁ)'}‘u’fzgu&’}.f

e ol S ol Iz iAol slotl) 5,90 ;3 RED-POR Jpams 5,585,250 51 ol J5 VY S
(ONA il sl ) 5, =M2 5 DNA 5L ciz Ve + 5 )L=M1 5)

REP-PCR ,Silis U £ o ol coisF 5l ot oz g o0 shova slodlgiyl Kinlis 51 Lol ol,S5,00 —1F S50

\\C’V)Led\o)b.ﬁb\\o”o AR



PR
J M d'fé}'}’g’fzg}/ﬁ’{f

27 M2 M1

Ero ol cuiS o b S35 Tsho sladlyil 950 55 REP-PCR Jpama §1585,:501 § Jol J5 1P JSCi
(DNA &3l sbs) 5,L=M2 ;oo DNA 5L caz V- S =M1 j5)

REP-PCR Silis L & o ol cotisT 5l onds oz o5 25T shocas sloalg iyl Sinlishy 5l ol ol 55,000 10 S8

RN )l-éd\ o)Lo..iB AR 0,99 Yo



JEM

) /
st sbask

& S5 Wedoe s (oS ST plpredr il
9 05dse womime A (slS abl ails 1, Jlsld o it
ail oslite A elS Lowil Y- s a5 ladlsy
oslS asl Seliie Wil F-5 (lls a5 slaalssl ALslS
,o OKoh dgwaran  aslas ;o (Y1) wigs oo oloels
S oailar SlsloS algil F4Y ggae 5l Yo¥+ Jlu
A walises 3blie ;o (o 5 g5 s wiussS) calises olie
IS bshess Aol V5 e S lslesS” gl
dgpl YO) dgpl VY olaws cpl 5l a5 as plolis
Swz (i Shalees” Aol Y7 5 (S5 lsloas
ol sail oS 5T s Sl Ko ligsy anlllas
Gell 5310, L ERIC-PCR g, L gl iolesl ;|
5 aslllas 5,00 igifrSlaleas algnl ¥F a8 wols olas
YA 50 o SlaloaS algnl YO g ,oMS F g Lildg, Y4
Folis asllas ol b axs F 15 IS £y Ll
5 i Tlshkess sladgnl o Yo (S gen
3 (Yo iz bl 5l callos  So5 5Talcas
dgnl Y¢ o ERIC-PCR 35, ,0 ,ob> aslas
VA 5 BlgnY o épe als oot 5lond Tz Sl oS
A2 VVE RT3 VOE R EEE RN
Olpl yo Glasdlas o 0d 8 )18 Llg, FoV 0 oS
935 sl sladlsnl (S5 ganates o ERIC
BRRRCE NN L IV v L P YE R PR PR P W KES
lrazs> gsduns 5l onilaz alspl Vo) algpl $+ aslllas oyl
(B9 slaggeldy ggdsa jlondlaz dgpl Yo 5 JboS
# 0 RAPD 34, ,0 ;5 0y50 dgpl £ran b))
eS8 Llgy Y 0 ERIC i) 50 5 Ly
sloazs> 5l oadlazr sladlspl 4 3laie o Ly
3eadlas glaagnl b oas o AY Jolee ol 3 oisS
Folas (S8 alas cnl sszg cubls (eells g58u
Wl ol adllas 15 .(VF) 55 baigas (s ablie o5
SSbskeeS dgpl Y8 RAPD-PCR S5 5,518

VEY e ) o)lads V) 090

ey
@ S Sl 3585 Sloirl B89 5 R paris
oges Cdlw 5l cbli> g glen J5S lew Zomdg
SP8) mee ol Gl (S wdbee 6902 6l
swl ol Jele Glgisay a5 conl 2SlglaS (525
Joeb el oo S Lin b lS olfiws o b S Cisae
(hlr DYgams g Eye sloosysld oo cugS ol
sal ly ks Jelse e S So Olpea
aallas o (VVDwloas gloles Glul 5e S lskeaS
a5 0l asie YO Jl o ol Kes 3 Kovalenko
Sass ad opdlS slp Je ni@ld £ Ces
ol g 009 (ST holoraS g (o lsloreS Cengole S
OLail 50 (592 5 bglereS” 592 030 G e b Jgnaee
2 e ey Al pol dslllae)s (Y4 ol La e

ERIC-PCR, RAPD-PCR, Rep- _» PCR
235 lslesS o i Sl jshaie 4 PCR
slo alazr (S5 658l g ab oslinnl (S5 lsLo

Cawd 4 gl b oyl ead ob gy aw b Hhas 540
Yol Sope 0 adlas 0,40 sla alas aSols lis suul
oy iS5 Slabad) sl (oo gl s oolil S50 s,
3lg5 o Lol slaas jo g4 opl diiws glae (DNA
oyl 4 (gw wd wsliinl 3550 youlyy Jlg5 4 Loy e
il oS DNA oS L g poss 4o pogly Jlasl soxie
S50 ok sl o8l gl asdllas 350 slo aslaa plos
loalgial 51 plaS" gt (slp (GOb e y939390 g g oy,
Sloslatl ;o Kdjge b il (5631 0525 i ounlice
Yl Gy aS 020 o Hlis 0al 00 Y5 A Sl ST
5 Sk e85 0 e b
o 0 Bly Gl g o)l dey (ST heloes
s Ghaly GHls 8 0OV Job 4 (cegs b lags S
Siambss 5l Jolo @mls ol )0 oo 4S50S (o
Col ) PCR & aily olacSuSs b g5 (sloals !
b 5 099 ailie Mals il 55 (51l a5 slaaly syl as
PCR ;s oot ;iS5 wlakad slaojlasl g olows jo Jglas

T4



JEM

) /
st sbask

s PFGE s bl o)la s g ol @S a4 Dbl
(Ohay 90 0g lediged oLlix S b L MLST
oo b1, alas 5 Sisles ot MLST , PFGE
REP- 4 o 3L 5les &,08 (puizmen g ouzils
s i Slsbeet S5 sl flAA-RFLP, PCR
(Y wiols oylis 093 51 eSS hgleras

foo XYeNs Jlo e ol Kes 3 Ghorbanalizadgan
flaA o5 jpam ki 511y Jlo 0 5 (5055 gsdae 5l diges
IR s 0550 RELP (3g) 4 iSslopaS (slaaisS” 5o
5 FY s oS wio,S JUT MEGA 131e 5 L g ool
or sials Sl sl aallaes 9o ladiges 5| aigei VY
(59, RFLP g, aisg was § oglie flaA 05
Soiglgmein] Sl glp olazel BB g myw o o))
&tz ) (Sogll mlio a5 Higi I lslosS slaaslo
(Y Sl S5 g S5

(SESS D)8 b o JsSge s e g, £58 S o
plmil s s 0 )5 S o s,y (ol @l 23,85
g slaghy, (235 o ) @bl ek Sdgew g
Sl 2 &5 (s Jolate slahy, M5 (JeSIse
Bl il p il pdod 5 ol Slogas
abg o sl )15, 50 (S5 iy S @5 b et BB 8
555 o )3 asme Lulps Sl Cou a8 g 03 gl
2 Gl 08 s Glo ) b anlie ;o by,
N1 (9,500 sladisS elsil sl n s Fos S 5 )5 5 5L
(YY)

ey Lz (VYY) o Sea 5 Strakova adlas o
Core slagpg, Jolis los Sl Supubysy il
Genome Multilocus Sequence Typing
(cgMLST), Multilocus Sequence Typing

(MLST), Pulsed Field Gel Electrophoresis
<«> Multiplex PCR binary Typing s (PFGE)

odd o (igjj S bsloa sladlgil (S35 gats atwd
o aS ol las il s 5 anglae olad alise alis
slls multiplex PCR binary typing _ss, s

VEY e ) o)lads V) 090

Aol YA 5 bl ¥, g0 plb cllsS 5l oads loo
NIV 2 SN SOIEN  Jot ANy
Jo o Ko g AMMar .os,5 1,38 Llg, ¥ y0
Cliogas ol adlas b alie glaslle ,o Y+Y)
(o Jolse a595 5 (Seism ] Conglio (5530 (JsSUse
sloadlaz g5t haloas laaly il (S5 (gamaitns g
VYA sl ol o in,8 byl 1, ools 5 Sl molis
pl clsS g ludl gg8us 3l sullas sladgnl 5l as s
Gy 5wl (sl alfun cwglie éye
Sldllae (YY) as 5 13 s o 0 ERIC-PCR
(9500 sledgnl Siulis (egas )0 ead plxl
slwge e m L 2y JB cell
2 6ASL Rl b 1S den Sighe j9p g (T lsboeS
Sloj 0y90 SO o RAPD-PCR Sl 5l oozl s
(VF-YV) WS o byme | 00l iy o glailaie ,5 o5
Slagw 51 Spas ol L VeV Jlo jo slaslllas
2ol pdise (b 4 e (S TlsleeS
YL (S cales g ol PCR Jgame 5,984 2SI
dopl Yhwasllas pl o ol olas 1, asys V.o
Wl (s 09,5 i3 YA 40 oy LT oS Tsleas”
slg o REP-PCR a5 wisls )lis L3 Slalllas .(YA)
51 SsleseS (slaog,S o (solazel J5 b
5 Ol Sl Ghe) S plye 4 g 05 pleie Koo

(Yo% oolatwl slazel L6
ok 3l ges Ve e Yo NY Lo o oS o Behringer
losis; b g oo, yslaaz |y (95 jseb s 5 03
;6T flaA-RFLP. MLST. PFGE. REP-PCR
gZIC Al 6‘)‘3 uLo).on L“’ui’b u.:‘ 'al.o.? .Jd‘c.b;
S o plodl Thsleof s 505 Tplas
slags b gly REP-PCR (55, L ladssl
99 2 )3 (9 09 (ST laborsS | e (oS UsbeeS
s9>9 slealgyn! flAA-RFLP 4 REP-PCR 3,
8ot S5 Tp oo s 35,5 Tp ko ey oS il

T2 5 009 (Bolal Ojgods sy o0 Sl 4 g Wogy el

v


https://link.springer.com/article/10.1007/s12223-023-01093-5#auth-Nicol-Strakova-Aff1

JEM

) /
st sbask

(S Al
(osae Jolse Sonlisy alime lagby, ammlio ;o
Pl Sl oy5e gy 6T, A g ) pbxil jo Cdsge
oads bl slaail slass ax e o B,k 5l .l Csnl
ot B3 ISl Al i S5 S il S ol
odl by 390 55 4y azgi b (plple b oo Gialdl loay g
Gl gai axwd 5 Sl 6l g pmlio i, PCR
50 SUBSIST b 3l wbly e S lilea i sl
5 ERIC-PCR (la s, s adlas cpl o colaiul
523,35 ola i) ol = RAPD-PCR sRep-PCR
iy, Lol ok mSLokaaS slaaiss sun atws o
ol Sranliy yslice & PFGE sl JySle st iy
Gl ace a pl 4 azgi L 00 )8 oo deogi (6 5SU
L3yl )8 cplpls wwsl Sglaie 0SS L e alas
Hydie SSS 4o 40 oo ol Al slagKl o (s ]

bl o

VEY e ) o)lads V) 090

Syge Do by Elgl Ha> Al las 5L Senlis)

AFY) a5 5,8 solal
oYU Gl ool plowl alidS jo a5 Sldllas ulul 4
OVFAVICwsl oals ()15 6 5L cnl 0935 )0 ramdy30 (S
aS 920 oo lid 0al 00 IS 4 sla g, bl e bLS
35 e o oad b Ll aS sladlysl o
(S Dlpi 53 Vb e pes s 0 1551 457 515 392
Sl g oo g 020 Sole lae g |y 095 U ol 490 S
S5 £ Al b (g Slady s (b ol 5 La]
b oSt g b (Sogll b abline il 1 26 wlgi e
pls Jasl sl Jase gladygu 3l Jaiuse slogys cunsS
o ol gl bl o b Jleixl sz e 5 elo 4
o g 3280 yeb 4 ablite Sogl JEsl ol s
o el ) o silire Jalge 15wl cad pdy oSGl
GxSL o SKoal Sl 5l SO e sgzg g W5yl
e e g3 e st lgicon SlgleraS

o las

YA



@ F M q&;,'/gd.,«;/f{g
&b

. Shakrian A, Rukni N, Sharifzadeh A,

Al-Agha S, Talebian R.
Campylobacter jejuni as a potential
pathogen in the liver of slaughtered
poultry and poultry meat supply
stores in Shahrekord. Iranian Journal
of Food Sciences and Technology.
2014;1(4):43-50 [In Persion].

. Soto-Beltra n M, Lee BG,

Amézquita-Lopez BA, Quifiones B.
Overview of methodologies for the
culturing, recovery and detection of
Campylobacter. International Journal
of Environmental Health Research.
2023 Mar 4;33(3):307-23.
. Feucherolles M, Nennig M, Becker
SL, Martiny D, Losch S, Penny C,
Cauchie HM, Ragimbeau C.
Investigation of MALDI-TOF mass
spectrometry  for assessing the
molecular diversity of
Campylobacter jejuni and
comparison  with  MLST and
cgMLST: a luxembourg one-health
study. Diagnostics. 2021  Oct
20;11(11):19409.
. Fung F, Wang HS, Menon S. Food
safety in the 21st century. Biomed. J.,
41 (2): 88-95.

. JoY, Oh HM, Yoon Y, Lee SY, Ha

JH, Kim WI, Kim HY, Han S, Kim
SR. Enrichment broth for the
detection of Campylobacter jejuni
and Campylobacter coli in fresh
produce and poultry. Journal of food
protection. 2017 Nov 1;80(11):1842-
50.

Marotta F, Di Marcantonio L,
Janowicz A, Pedonese F, Di Donato
G, Ardelean A, Nuvoloni R, Di
Giannatale E, Garofolo G.
Genotyping and antibiotic resistance

VEY e ) o)lads V) 090

10.

11.

traits in Campylobacter jejuni and
coli from pigs and wild boars in Italy.
Frontiers in cellular and infection

microbiology. 2020 Oct
15:10:592512.
Marotta F, Garofolo G, Di

Marcantonio L, Di Serafino G, Neri
D, Romantini R, Sacchini L,
Alessiani A, Di Donato G, Nuvoloni
R, Janowicz A. Antimicrobial
resistance genotypes and phenotypes
of Campylobacter jejuni isolated in
Italy from humans, birds from wild
and urban habitats, and poultry. PloS
one. 2019;14(10):e0223804.

Shakir ZM, Alhatami AO, Ismail
Khudhair Y, Muhsen Abdulwahab H.
Antibiotic resistance profile and
multiple antibiotic resistance index of
Campylobacter species isolated from
poultry. Archives of Razi Institute.
2021;76(6):1677-86.

Salimi H, Owlia P, Yakhchali B,
Rastegar Lari A. Characterization of
Pseudomonas aeruginosa in burn
patients using PCR- restriction
fragment length polymorphism and
random amplified polymorphic DNA
analysis. Iranian Journal of Medical
Sciences. 2010;35(3):236-41.
Wolska K, Kot B, Jakubczak A,
Rymuza K. BOX-PCR is an adequate
tool for typing of clinical
Pseudomonas aeruginosa isolates.
Folia Histochemica et Cytobiologica.
2011;49(4):734-8.

Hadiyan M, Momtaz H, Shakerian A.
Prevalence, antimicrobial resistance,
virulence gene profile and molecular
typing of Campylobacter species
isolated from poultry meat samples.
Veterinary Medicine and Sciences.

Y4



JEM

12.

13.

14.

15.

16.

17.

2022;8(6):2482-93.

Rahimi E, Momtaz H, Bonyadian M.
PCR detection of Campylobacter sp.
from turkey carcasses during
processing plant in Iran. Food
Control. 2010;21(5):692-4.

Rahimi E, Momtaz H, Ameri M,
Ghasemian-Safaei H, Ali-Kasemi M.
Prevalence and antimicrobial
resistance of Campylobacter species
isolated from chicken carcasses
during processing in Iran. Poultry
science. 2010;89(5):1015-20.

Bardon J, Pudova V, Kolackova I,
Karpiskova R, Roderova M, Kolat M.
Virulence and antibiotic resistance
genes in Campylobacter spp. in the
Czech Republic. Epidemiologie,
mikrobiologie, imunologie: casopis

Spolecnosti  pro epidemiologii a
mikrobiologii Ceske lekarske
spolecnosti JE Purkyne.

2017;66(2):59-66.

BaniSharif GR, Karimi S, Momtaz H.
Determining the pattern of virulence
factors and antibiotic resistance in
Campylobacter jejuni and
Campylobacter coli strains isolated
from the liver of meat halves
slaughtered in Chaharmahal and
Bakhtiari province. New finding in
Veterinary Microbiology.
2019;2(1):15-25 [In Persian].

Staji H, Birgani SF, Raeisian B.
Comparative clustering and
genotyping of Campylobacter jejuni
strains isolated from broiler and
turkey feces by using RAPD-PCR
and ERIC-PCR analysis. Annals of
microbiology. 2018;68(11):755-62.
Yadav R, Yadav J, Gahlot K, Purva
M, Deora A, Kumar P, Nathawat P,
Rathore NS, Maherchandani S,
Kashyap SK. Repetitive extragenic

VEY e ) o)lads V) 090

18.

19.

20.

21.

22.

23.

) /
d',ln'/u”(j.,«;/f,ff

palindromic-PCR (REP-PCR) typing
of Campylobacter jejuni isolated
from poultry. Veterinary Practitioner.
2017;18(2).160-2.

Heras J, Dominguez C, Mata E,
Pascual V, Lozano C, Torres C,
Zarazaga M. GelJ-a tool for
analyzing DNA fingerprint gel
images. BMC bioinformatics.
2015;16(1):1-8.

Hormeno L, Palomo G, Ugarte-Ruiz
M, Porrero MC, Borge C, Vadillo S,
Piriz S, Dominguez L, Campos MJ,
Quesada A. Identification of the main
quinolone resistance determinant in
Campylobacter jejuni and
Campylobacter coli by MAMA-DEG
PCR. Diagnostic Microbiology and
Infectious Disease. 2016;84(3):236-
9.

Kovalenko K, Roasto M, Liepins$ E,
Méaesaar M, Hoérman A. High
occurrence of Campylobacter spp. in
Latvian broiler chicken production.
Food control. 2013;29(1):188-91.
Banisharif G, Momtaz H. Genotyping
of Pseudomonas aeroginusa isolated
from hospital infections. Journal of
Microbial World. 2016;9(2):96-107
[In Persion].

Igwaran A, Okoh Al. Molecular
determination of genetic diversity
among Campylobacter jejuni and
Campylobacter coli isolated from
milk, water, and meat samples using
enterobacterial Repetitive intergenic
consensus PCR (ERIC-PCR).
Infection Ecology & Epidemiology.
2020;10(1):1830701.

Ammar AM, El-Naenaeey ES, El-
Malt RM, El-Gedawy AA, Khalifa E,
Elnahriry SS, Abd El-Hamid MI.

Prevalence, antimicrobial
susceptibility, virulence and
f *



JEM

) /
st sbask

24.

25.

26.

217.

28.

29.

30.

31.

genotyping of Campylobacter jejuni
with a special reference to the anti-
virulence potential of Eugenol and
beta-resorcylic acid on some multi-
drug resistant isolates in Egypt.

Animals. 2020;11(1):3.

Zimmer M, Barnhart H, Idris U, Lee MD.
Detection of Campylobacter jejuni strains in
the water lines of a commercial broiler house
and their relationship to the strains that
colonized the chickens. Avian diseases.
2003;47(1):101-7.

Workman SN, Mathison GE, Lavoie MC. Pet
dogs and chicken meat as reservoirs of
Campylobacter spp. in Barbados. Journal of
clinical microbiology. 2005;43(6):2642-50.
Stabler RA, Larsson JT, Al-Jaberi S, Nielsen
EM, Kay E, Tam CC, Higgins CD, Rodrigues
LC, Richardson JF, O'Brien SJ, Wren BW.
Characterization of water and wildlife strains
as a subgroup of C ampylobacter jejuni using
DNA microarrays. Environmental
microbiology. 2013;15(8):2371-83.

Chuma 1S, Nonga HE, Mdegela RH,
Kazwala RR. Epidemiology and RAPD-PCR
typing of thermophilic campylobacters from
children under five years and chickens in
Morogoro Municipality, Tanzania. BMC
infectious diseases. 2016;16:1-1.
Garcia-Sanchez L, Melero B, Diez AM,
Jaime I, Canepa A, Rovira J. Genotyping,
virulence genes and antimicrobial resistance
of Campylobacter spp. isolated during two
seasonal periods in Spanish poultry farms.
Preventive veterinary medicine.
2020;176:104935.

Healy M, Huong J, Bittner T, Lising M, Frye
S, Raza S, Schrock R, Manry J, Renwick A,
Nieto R, Woods C. Microbial DNA typing by
automated repetitive-sequence-based PCR.
Journal of clinical microbiology.
2005;43(1):199-207.

Behringer M, Miller WG, Oyarzabal
OA. Typing of Campylobacter jejuni
and Campylobacter coli isolated from
live broilers and retail broiler meat by
flaA-RFLP, MLST, PFGE and REP-
PCR. Journal of microbiological
methods. 2011;84(2):194-201.

Ghorbanalizadgan M, Bakhshi B,

VEY e ) o)lads V) 090

32.

33.

Najar-Peerayeh S.  PCR-RFLP
provides discrimination for total flaA

sequence analysis in  clinical
Campylobacter  jejuni  isolates.
Japanese Journal of Infectious

Diseases. 2016;69(5):373-7.

Loeb M. Host genomics in infectious
diseases. Infection & chemotherapy.
2013;45(3):253-9.

Strakova N, Michova H, Shagieva E,
Ovesna P, Karpiskova R, Demnerova
K. Genotyping of Campylobacter
jejuni and prediction tools of its
antimicrobial ~ resistance.  Folia
Microbiologica. 2023;10:1-3.

A



@ jF M qu;,'/gd.,,}/g
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Abstract

Campylobacter, especially the two species Campylobacter jejuni and Campylobacter coli, having
different strains and hosts, are considered one of the most important and common pathogenic
bacteria between humans and animals. The present study was conducted with the aim of genetic
classification of Campylobacter jejuni and Campylobacter coli strains isolated from raw chicken
meat.

This cross-sectional study was conducted on 36 strains of Campylobacter jejuni and
Campylobacter coli strains isolated from raw chicken meat. In order to genotyping the isolates,
three methods ERIC-PCR, RAPD-PCR, and Rep-PCR were used. 36 Campylobacter strains
isolated from raw chicken meat were placed in 7 profiles in ERIC-PCR method, in 3 profiles in
RAPD-PCR method and in 3 profiles in REP-PCR method.

All investigated strains had a polymorphic band pattern, which shows a high rate of polymorphism
in Campylobacter jejuni and Campylobacter coli genomes. The methods used in this study are
powerful tools for genotyping of Campylobacter jejuni and Campylobacter coli, but according to
the findings, the ERIC-PCR method is a more suitable method than other methods for typing and
classifying Campylobacter jejuni and Campylobacter coli strains.

Keywords: Campylobacter jejuni, Campylobacter coli, ERIC-PCR, RAPD-PCR, Rep-PCR
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Abstract

Introduction and purpose: Food spoilage is a main global concern owing to the lack of suitable
packaging technology. Nanotechnology is expected to ameliorate food packaging. In this study,
the effect of chitosan/eggplant peel anthocyanin/ZnONPs synthesized from eggplant cap extract
(at three levels of 1, 3, and 5%) in a HPMC film matrix on the shelf life of Caspian Sea white fish
fillets was investigated.

Chemical (pH, TVB-N, and TBARSs) and microbiological (psychrophilic, mesophilic bacteria, and
Enterobacteriaceae count) tests, sensory attributes (flavor, odor, color, texture and overall
acceptance) were used to determine the quality of fish fillets during 14 days (at days 0, 1, 7, 10,
and 14) of storage at refrigerated temperature.

The average size of the synthesized nanoparticles was 0.527 nm. The uniform dispersion of
nanoparticles on the synthesized films from eggplant cap extract was confirmed by DLS test with
PDI of 0.332. Overall, the results indicated a positive effect of packaging film on the shelf life of
Caspian Sea white fish fillets. The highest levels of pH, TVB-N, TBARs, and mesophilic,
psychrophilic, and enterobacterial bacterial populations were observed in the control sample, while
the lowest levels were observed in the nanocomposite film containing 5% eggplant cap extract-
synthesized ZnO nanoparticles.Fish fillets packaged in the nanocomposite film containing 5%
ZnO nanoparticles had the highest sensory scores during storage. Therefore, the produced
nanocomposite film can be used as active packaging to increase the shelf life of Caspian Sea fish
fillet.

Keywords: Packaging film, Caspian Sea white fish, ZnO nanoparticles, green synthesis, eggplant
cap extract.
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Abstract

Contamination of street food with Staphylococcus aureus due to its ability to resist antibiotics is one of the
concerns from the point of view of food hygiene. Therefore, the purpose of this study is to investigate the
resistance of enterotoxigenic genes of Staphylococcus aureus isolates resistant to methicillin in food
products offered in Qom city. First, 150 food samples, including sausage, samosa, traditional hamburger,
falafel, pasta and salad, were randomly sampled and sent to the food hygiene laboratory under sterile
conditions for testing. The tests were performed using standard methods. The results showed that the most
contamination was related to salad (64%), pasta food (52%), traditional hamburger (48%), samosa (44%),
and falafel and sausage (20%). The most common carrier genes were sea (21.95 percent), seb and sec (9.75
percent), respectively. The prevalence of methicillin-resistant isolates was salad (52%), pasta food (44%),
traditional hamburger (32%), samosa (28%), and falafel and sausage (4%). Statistical analysis showed that
the relationship between the prevalence of Staphylococcus aureus and methicillin-resistant isolates was not
significant (p<0.05). Also, Staphylococcus aureus isolates had the highest resistance to penicillin (82%)
and erythromycin (78%) and the lowest resistance to imipenem (9%). Based on the prevalence of
contamination in the present study and the determining role of the initial quality of food ingredients and the
technician's hand in food preparation; The possibility of contamination from both parts is possible;
Therefore, health education to workers can play an important role in reducing pollution.

Keywords: Staphylococcus aureus, methicillin, antibiotic resistance, street food
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Abstract

Usually, contaminated food is one of the main causes of human infections, and in this case,
poultry meat and sheep are considered as the main causes. Enterobacter cloacae strains, having
different virulence factors and multiple antibiotic resistance are mainly considered as an
opportunistic pathogen. In this research, the isolation of Enterobacter cloacae from chicken
and sheep meat samples in Shahrekord in 2019 was done by microbial and molecular methods.
Antibiotic resistance pattern was determined by disc diffusion method and microtitre plate
method was used to check biofilm production. The ability to produce broad-spectrum f-
lactamase enzymes was investigated through phenotypic and genotypic methods. Out of 384
examined samples, Enterobacter cloacae were identified in 25 samples (6.51%) which also
confirmed in the presence of the hsp60 in molecular analysis. Among these, 18 samples were
related to chicken meat (72%) and 7 samples (28%) were related to sheep meat. The highest
antibiotic resistance to cotrimoxazole and cefotaxime was reported in 20 isolates (80%) and
the lowest resistance to nitrofuranthein was reported in 15 isolates (23.8%). In microtiter
method. 15 isolates (60%) showed strong biofilm reaction, 10 isolates (40%) showed moderate
biofilm reaction. The present study indicates that ESBL-producing Enterobacter cloacae
strains have a relatively high prevalence. The increase in the number of these strains is often
caused by the irrational prescription of antibiotics, which requires the use of new antimicrobial
agents, limiting the unnecessary use of antimicrobial agents, and increasing the use of infection
control tools.

Key words: Antibiotic resistance, Checken, Enterobacter cloacae, ESBL, Sheep.
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3 26 40.05 -0.8 1437 48.48 0.59 38.35 14.29 66.63
17 26 60.87 -152 10.74 2758 0.29 59.39 8.17 62.39
3 54 5097 -0.73 111 37.08 0.36 49.72 7.85 71.8
17 54 49.13 -0.39 17.04 4081 0.57 46.35 9.3 71.35
0 40 61.04 -0.75 1098 2749 0.3 59.52 2.25 41.09
20 40 57.04 -1.84 14.9 32.75 043 5449 12.18 54.58
10 20 60.87 -152 10.72 2758 0.29 59.4 8.31 62.33
10 60 40.44 -123 1793 4922 0.73 37.79 12.39 66.06
10 40 5048 -2.63 1462 4691 101 4164 2.01 64.47
10 40 62.78 -1.87 1462 2753 0.38 59.97 8.31 68.14
10 40 62.47 -1.83 1757 2936 0.46 58.52 19 60.88
10 40 5781 -1.85 1486 3204 042 55.23 4.73 67.78
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Utilization of calcium propionate in the production of antimicrobial active film based on agar-
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Abstract

Production of biodegradable polymers has increased due to the increased use of fuel based plastics
which are non-biodegradable. In this study, agar-carboxymethyl cellulose films containing glycerol (20-
60%) and calcium propionate (0-20%) were prepared. Thickness, permeability to water vapor, water
solubility, moisture absorption, contact angle, and color parameters were measured to evaluate the film
properties. The antibacterial and antifungal properties of the films against the three bacterial genera and the
two genera of mold were also investigated. The results showed that the applied factors had a significant
effect (p <0.05) on the solubility and permeability of the films. Also produced films had high contact angle
and consequently low hydrophilicity. According to the color properties, calcium propionate and glycerol
had significant effects on the color parameters L, a, b and YI. Antimicrobial properties against Klebsiella
bacteria were also observed and the films had antifungal properties. The amount of calcium propionate
applied had a significant effect (p <0.05) on the reduction of penicillium. As a result, the use of inexpensive
biopolymers and the addition of antimicrobial compounds such as calcium propionate, in addition to
protecting the environment, can produce a film with appropriate properties and prevent the growth of
microorganisms.

Keywords: agar, carboxymethyl cellulose, calcium propionate, anti-bacterial
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