¥ ooslad/ 6 5 s Jl (DOI): 10.22092/ ISFJ.2020.121508 ool oMt ale alas

298 2 T 6 g JU 9 g il 0 las (T o3l cdale Blu> (i
JUxs 59 (51685 o3 33(HUSO huso) (alo Jud ald 30 3lud W go slas 35U

Y . . Y R N o, \ e t
(5}“'4"';)‘ ‘f)g)bkwwcwwbe‘ws‘;ﬁjj‘wf

*zorrieh@yahoo.com

(Ml ST sl8als (Gl SlEaS 5 agle ualy (2132 plis 5 agle (sOoLES wtige 858 )
Ol (e

O OIS 558 s 5 o) sel (liilas Glodla 5aS SNk asle SIS duwuge Y

wlidad jlojle a8 b aole olidad duwge 35 bos 0Lkl @35IS) suSaagsy -Y

Ol cgoles (58S s 5 L)

VAA Slo A i GB el fusls WWAV slasa sl o 6

el 3 4 55 s Seeis s Sns il s 4 Al kS s sl 4 b sloslas I eslil o5l
2 8T s (3l oy B Sy S5l ojlas L (MIC) (Swilssl clile Blis o shiin 4 3 opl o
Gldgbs b ale |5 laald e ot o3limd Sdgded WUsas 5T 5 JSTLE 21 g 5 5T wbigess g slags STL
A ¥ Do 4y e OT s als wsad 5 (39 /550 AV 5 8 @ Comd 4 o R) JB Ly Sy ST ojlae
Sl U iled) s S s S s L Sl (Gau V0 5\ @ Gio) e Sl ol s baises L lag
N VItro Lyl s > J Ly consy S50 eslas MIC Ole 8 15 o 5050 (o8 75 L8 s ¢ Jib 30 (5505
b e JW Ly Sy selas 5K 05T S 5w bl 3 S e s 8 (e Sh e sl
Db Gl Wgy sk (P07 1) s S Gees b anlie s ale b akd s 09 S UL 2l o (gl o
Cnsy oslas 5 5% I Ly Cunsy oslias jles 51 5aST AV B,y Sy oolias b sl 30 sbdd U3 59 ,S0s
s e & J5 Sy osbae d a8 0 ¥ S S5 b amglin 53 1) 2l 8wl by oy 55 %0 Js
S sb s ol claaiged (B wl Olj (23] o b 085,165 Olsie 4 B35 b 9 Sorcks ool O

.njf dewsy e o

byl A el (S il clale il ale b (JB 5 sy ojlas S gelS RS

s ok 35

AN



i sy ) s lime (Su,lu5h bl s e

OoKan 5 e

Rezaei et al., ) 548 0 o] Spo as j0 9 Joho
(2008

ooy slalimde BB og S b clad sl oS 1
Mokbel et ) aril oo oS58 51 oYU polie glls g
FY) JES s 0 by e SLS 1o 0dgs o yiies @l 2006
JW 2 ol 2ol 55 (58 e Bl o0 (5 gk
5 bin sleyeiS ojgpl aBlice Job gl Lis o
Feodga a5 a5 0uisS adgs (0 5555 1 !
Slde cnl waj3 AD 5 00,5 adgi 1) Bl U5 we)o
JS slge .dohnson, 1994) oS o sy908 |,
5Pl e ogee Sy 53 Syl dl 5 n J528 Ly
Sl odd Sy o I i U, dles
.(Fernandez-Lopez et al., 2004)

0o il s & (YN oKes 4 Chia-Min
2 JEp Cwg 5l (2l by pulel (2L S
Vibrio  parahaemolyticus  sla xSt blas
5 Escherichia coli. Salmonella typhimurium .
bl a5 ol las mls .asls,, Staphylococcus
Sl Sl Sl oo 590 b 4 JE p g (S,
s G ol ol 5l B S Jlad il 1) 55
2 B, cavgy U ojlas oS wb Sliogas
g2 ,588 )0 ol b s B8l plej A8l

b gy 991g0

Sloil 5590 sble g3Lwesle]

2 ple b hyep gl 51 (S5l ple sladiges
WA Jle 5l e (ol ik ohwsile ol
aQ Lbu—‘ JLS.J 9 W) oole )‘)5 G &_J)jl?b@ )$ 9 ‘5)1..\)).>
Syge ooy RS )0 e oy 5o olRiyle]
25 039 pbele 03,5 Al g (oSS ads () o
.J..i)lal.?v.?‘(lu;\" Sga ald »

ezl Sodll aigsie Wil 5 @il (sl Jiiy
TS RE R PPPS I gUCHEIE P 5K 0
Vo Soe a dlols Casg g plil (605 Cang Sldes

dodio

o9y bl sz (39 bl com 4 Gleals
Slge g (pelig ala>dle BB polie Grizren o YL b
3l pludl @lds @23) 59 6ok s Cuenl (Sone
Jds 4 ol oY gaxe Jy (Simopoulos, 1999)
912 sk slajl ol el slasal (YL (slgime
O T W R YT [P N
5o oole (Sallam, 2007) ol o 0 g 30,8
b GiaSly 5 ool (9,0 Calad s 4y Sy
2 Fye Jelse G )0 35der Sl Cee s guilannS]
holse iyt I biSL Glmyl ele olud
ALy g b )3 alhsl Sl cage 5wt
(Debbarma et al., 2012) wsoS .
s plfe Ghpl yo old le slapasls)ly S
WJsed Ol Jgsnl (Sligel wiile (Vgame bagntis
W 1) oy SLaS 5 ple 5 el e 655 e sy
Olafsdottir et al., 1997; Davidson et ) oS o
5 esliiul 4 QoS Gyae bl ojs,l @l.,2002
g 0 bas (29,5 slacudplio aile (xnl sla Sog33)
ao OlS g plee a4 Wil o a5 alS sla uslal
Sl ALl g, JIG Llis jo b (09,5
(Debbarma et al., 2012)

2 Slie sl by, 4 plS sleo,lac 5 o il
OO Jitee 4y i se 4S5 05,05 o Sl 09,500 alse
Sl slad gondsand Y 5 56 g el e

s omslSe (Burt et al., 2007) 5405 o,Lsl Loyl
g JW JUsl (oSl Gl Ogian S e o
)’| =3 .(Burt, 2004) gl o0 J9L.; (5‘9;-7‘-" slass!
S g ol e 3,8 ol dao,lac saias LSis <y
Jobo slae o] Y o a5 o5l 0 0B 1) ooyl
L bapl Jbsle 5 wisd owsSly (o085 5 S
o Jobe Glsime s 4 ze ol (pl 45T wies s
SJed olus 5 (Viuda-Martos et al., 2011) sei
e sl (el Gleolas 0 0ezge
T e g WS 0y ) Lol )l S
4 oo cLid (603985 Il g ooy Slusd

&5 en>d plail 4 2o ATP g5 iss oo ATP
\td



Ol @M ale ddae

(Rammler, 1967)

b 2l 40,5 Lo g Slweolol
09,5 b oolpen) Lo bz ggeme jo GuBixd (pl o
Vo glale ad ad 3 )l )0 ISV LG 58 5 (als
50 2ol diged Glaie A ion SO0 e S

s Y g il (b Sem aY) il laanss
a2, Ve gles 3 g oad amatn (Ol b
Vo Goe a4 by ple wal )l of 5 sl
32l olas wo o ¥ g # B slacdale (o adds
Wigas e WA (gl g j9abse JWy Cowsy
SIS 59, VO e 4 ol )5 il ax 0 F o gles o
Sless 5l (lo 4w 10 5 Ve b e slagg, )3 g wad

b5 18 olesl 0,0 g ol olay jab 4

by digod ‘S}LwcoLoT

ISl g iy b G 0d Sghens aoys Ve il
Ry Seand SboS il SN ¢ g ploxl (S Cengy o il
QS as e TAD Jele ] e A0 j0 g ol il
So 0 sl £ Do g ol oole 13 bl o
SLEd, (b Sen pisle;]l S bl
Jsb 55 5 as < Ca N e ot
b 099 ) 5L Sjge 0 a5 b Jee g0k 00
J el g9 oS oS5 oop Vi 5 55
aw 905] 0,90 40 gl oolatwl 1S YL slacd,
ab gl ases Al b4l el ele
OYAD (ol ARYYYS sl

J3930 $ilep sl 5L (A ) led
Sy S8, plo g ads) Gl 31 s S
V&g, ool an Jie byl sbeeed 4 gl
3 e VY-V g0 e (0l a8 3 la5 o ooy
a0 FF og0> sleo b BT il culy et Lo
Sl oo 0l 00938l oy 51 G o a0 o 5 il
5 Bl ghe 69y 5 sl 25,7 25 b ey
ool e gl ddeie M5 b as 515 S
a ol S il 4z 0 YV Gl o digyly &yg0 4y 0obsl
Yv

S WSS IWINE VIRLIN I VIR I g WP E SR Sy PR B
bog ol Pl b wled mhaw mli8l Coz w8
o dges 0 00ls joue VF o L SN 5l g 05 Glw]
axye i i b o plalel by b ead Sus
Yoo boad St i Casgy oS 00 b 5yl
) ot bsbe 5058 Sy s Al bl 2
) ojleds cpasly G2 L IS 56 L 561 sles o el YE
b Sy P wnlp e 0 iz (LS Slse
30 5 b diged g al plol Bz caisS 5 oK
B8 18 cels FA Gows ol 5 aile a0 FO sles
a0 ¥ ol jo bdges «Sis o)las agd 3l
SIS il S5y 0505 9 sl 0 Byb o ol 5 sl

OYA e 5 S5 0,8) 0

2 JWy Cavg Jebl ojlac MIC (s
Lo o st
(il ojlas g9See wo S wyp jshiie 4
sloeysh Jold (950 )il laaygu
coli (PTCC27853)Pseudomonas aeruginosa
Aeromonas s (PTCC8739) Escherichia
sl iegn bl 51 (PTCC7966) hydrophila
Ol olRisls  (Sipaals caSiils o oyl ) gaiio g ale
wlas Saijlosl cdale Bl s 6l 00,5 ays
b edlital BT e il 33, bsy
S (60 50 (aoy3 V-V +) o lac 5 Lo o 50 slacdale
VO (Sip 2B bog b o seyd Ve annSsilge
O g il CusS b 4 oyl 09,5
a0 YO ,5bsSSl jo el uw ob adlsl ST
S{IFEWORIBRER WP\ KVE SRPV-I-NI) W VP PR I g4
5 s ol gelS jmie slapesilSly S
O-tefuimly a )l S o bl b Seeilivge
@ 550 slecal 4 pde S Yool 5l g sl caons
YO slos jo botuly (w008 el (> (o,
TS HEHEI K SR § SGRVIP TR K g+ WP
Aol b aolio [0 badigel 0l pae g 0, om0
5o J 55 6l MIC lajiolejl o 285 &0
Sl 95 w eSS Hpam e elS)lg S
ad eolaiwl e JpuS glee a4 il DMSO



g 56 s slae Suiolosl mlile Jilua Gass

OoKan 5 e

1S5 0590 Job 53 (5295 b o)l L
silgp eyt L s polie
Total Viable Count (TVC) Judg 3o

0,90 Jsb 0 ple b ol cings TVC ol,ss
U5 adgl Uholeds el ot il ) USE 0 (60K
555 PIPY—Y/£0 10g CFU/G ol aslllas o lacs S1y
Gl el addllas 0y50 ple o> ZoaS Silo oS
Lol aon sl b Sl 0 pled ) S
P<1-V) <3L ol glo simn job 4 loy cldS
G Dl S8 ke o GlliEl cpl aSG gk
» dse sl sl IS Ghled ol
Oley 5o (JyuS digai 5 ojlas boad jlad slaaiges
lsee P70 1) Azl o ime Soglis 5308, b i
VY 10g CFU/G & 55, b J S [l 55 byl ol
aS s, AV 10g CRU/G 4 V¢ 59, 50 aSll> 0 09
TVC 5 09 (Y l0g CFU/Q) Joud 18 0> 5l 51,8
Cawgy a0 ¥V g F b sl olac gol> e o
log 4 VITA log CFU/Q a0 sy Ve 59, 50 JW5
Hlews 4S5 5k 040 #/YY log CFU/g 4 7175 CFU/g
B o3 JB oo 3 s Vg F Jin Cevg ojlae
Jod JB o 5l 51,8 b lews den VO jg, ,0 ¢ aiile
24 (Y log CFU/g)

Sl el el polie

Psychrotrophic Bacteria Count (PTC)
SIS 0595 Jsbo 5o (le b s PTC s
onled gl Gl el oas sols lzd YOS s
log CFU/g ,ol> adlas o | 5k,w slagsSL
S0 ple o oaS Sl a5 oy YIVY-YIYY
o ¢lp PTC e ¥V S llae cowl andllas
<8l Gl gyl gme job 4 ley CdS L lales
Grmdn Sad S8 e o Gldl pl aSG gk

Casls

Sl bl ham ad 318 b 3 0 celu TA o
S, Voo Sl o ¥ Bl a5 slecdd, ol
Ben-Gigirey et al., )asos o,leds ¢ ol sl

(1998

|5k y (s Sl 0 5Lous

S50 sd; nlo g adsl (griliwgn 5l 2 (e S
ol & Joyil sl ) sslital b L
5 siedshes VY210 s s o8 izt ool
az,0 FY oo gl U BT oS ey cunS o
Slgiome (s 25 00938l Loty 51 58 4 ol 5 (sl
Sy g Wb Lol i xS als ook
Wed ite alS b wid 55 i g il b
axy Vogles o aig)ly &0 4 oolel glacedy
ad,S 13 Al Sy g, Ve Soe a4 oS ile
Ben-Gigirey et al., ) wos Jo)leds b a5 5
(1998

PR 5 sl L ooyl

C'J}.’.B Ay L:.».?oe )'| sl.a:L;).';SLg )| 05; Q_;Q‘ IRAY 6‘)‘.‘
Y g cuS by, 3 (VRBL) BT j05Y LU o,
9 4..;.]5‘ M..J.:)j.: wj)l - ‘w).: R A eolawl
YV Glos o 5o ddlal lasmo lasxe oot (yuls St
S8 b ,S o cels YT Goe 4 ol S sle ax
AVFY S sl wios i led 0,8 loais g asud 3
OYAZ o)yl

olel Judex g 43 525

aes SPSS jl581 6 5 5l eolaul b laosls Judoxs g 4y 5o
b So by Jebw g g SeS LY
Loy ool (Sle awlio ol plxl (ANOVA)
oy ) Jlis! maw jo 5 oSSl glasals iz yges]
25,8 plov

YA



Vooled/ 4 5 cray Jlo Ol et (gale dlas

[y
(=]

el
%5_}”;"5_).‘1;:_.-)1 8 s

E%Sdﬁs){;‘-—i)ﬂ oyl

g o e B
3 . D o IR
;_'l‘g; 7 O%7 J8 o gy 2 e § e \% EEE
] [ \\\ o
36 o N e R \\ =
2 i S \\ s S \ -
; - X e . % o
34 = R g \\ 2
i, I SO X e . k\ !
= 3 ::: S \ :::::: e \\\\\ ::::
S o SO N e e % s
¥ : e \\\ E = § :
: N B §

(log cfu/g) ole 4 Commd iz b jloud 51y (TVC) (655U S o Loy polio :) SO0
Figure 1: The Total Viable Count (TVC) for different treatments relative to time in terms of log cfu/g.
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Abstract

Using natural extracts, as a source of anti-microbial, to improve the quality of fish is
increasing. In this study, the ethanolic extract of orange (Citrus sinensis L.) was used due to
having this property. Agar dilution method was employed in order to determine the minimum
inhibitory concentration (MIC) of the ethanolic extract of orange peel on Pseudomonas
aeruginosa, E. coli and Aeromonas hydrophila bacteria. The fish fillets were treated with
aqueous solution of orange peel extract (5, 6 and 7% w/w) and dipped in distilled water for 30
minutes. These samples were analyzed during storage (0, 5, 10 and 15 days) for the total
viable count (TVC), psychrotrophic count, coliform count. The MIC of the ethanolic extract
of orange peel on the bacteria was 5%. The results of the microbial analysis indicated that the
orange peel extracts reduced the growth of the bacterial counts in contrast control sample
(p<0.01). The ethanol extract of orange peel as a natural preservative could increase shelf life
during refrigerated storage because of having antimicrobial properties.

Keywords: Orange peel extract, Citrus sinensis, Huso huso, Minimum Inhibitory
Concentration, Antibacterial activity
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