[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

olnl 2188 glvo g 4045 pole aloxo
VP oI Slmino AT ybme) F o5lons ooyl Jlu

Jolge o (Citrus aurantium) g ,U wilwl g9l> (w830 plid o9 Soiud cdled

gs.t)‘uwa 6'.900)3‘)5 )O IR W Jﬁ.».lo 6‘}6)[.0*3
T sloog, Y lins

el lsl oDl 8157 olK2ils (jlgal axly  lié aslio 5 asle 05,5 -

l.roomiani@yah00.com : g xSl s .oyl ! o5lsml ¢ oDl of5T oKl jlgal oty «Mis 09,5 1 Jghumme odiumngs =¥

ANNVIVA iy 6 VANV 2l o gl

° .

IS 158 el s o9,5ee b a8 BB sk 5 005 (59,55 BB oS (Shgm slagids 5 laekd ol slolu o 19an g dbil
Sl lem sloyss5L ade (Citrus aurantium) zo,6 uilul (e )eil oled 51 oolatwl 130 axlllas () jo alazd 3 18 a>g5 0,90 S 0
(1o 5525 (songes idelis (S (loos 5l 10 (ol Migelles 5 (rbetr] opT3Tp r) s s pat il s ens Hiipiesipe byt
L858 s )90 yere 155 $5855 5 Jlsale ;55 g

oy 18 g fF Y L ks Joloe o 4Bl delx (155 s g ot ST Dl 1 solatul b )5l old sigy g SMge
350 oS il az o ¥ sles ;0 VF 5V Gho lajs, o ale sloes sl jo ol SL L ad bl g5l (uiled (o [ gox>)
35 R o

o 5555 G985 5 slahle 15:S (rmgas (SlosE )5S canygm 50 @0 uill oo 1P 5 +TF Y la e o 09,50 L HBABY
51T lasless 0 ( (Dl loosysT,8 )0 ) 0550 Sl Sl e (P<H/+0) Z8L (l3E o cime JS ) o0,lez b yao 5o
@lises i SV game jo bjled plo ;o b aSL L clbls )13 5lre oogaome ;0 VF 55, b awls b annlie ;o 2,6 uilol as s /7

Az, e sogaowe

2565 mmoges sloyi 5505 (slodygl8 50 009,Kee Jb S5 4y ;00 @yl el woys <17 g - IF e ol i il 35 e A

g dhly 525§ SSL £95 4 g8 el 2y podle Elad (nl e 9 092 (Jgome 595 9895 9 lyile

e (sloos 51,3 lilae (slay3sil ()l sl o5l ohid SalS G 3l

S 53958 Cosl 0 B, 51858 o )])8 eolatl 550
g Cowl ool &dly wo g 055 Bl Gl e S
Sladey 5L wyls Lol Jg38l59, g0 4 odsiS QS pas
SGA(Y) aiS eolawl (ola sleons IS lgie 4 gl
Sl sk lroas lagS 5l oolainl dole ) 4 Al
5 B (sl ulad el bl Ko a5, (5 55k
il b gn opmaine s (slBo S5
Llo Jdo as &g oo ol 55,13 L cwlal sl yéq, a5
shls Jgod 5 Joi3sl «J9S19)l puls (Ld SlaS 5 o

(V) sewe g9,50000 Ol il

FYXY-T )
2 LGS et 51 (S bl g See 0 5 L
Yl 098 o0 035 (pedd (V) 358 Ll & o las Jla]
S | 9,500 Sluls Sl s plde DY same jl pge S
odd Wlgi pga g g ng das iSL (nl p odle 59,00
e 136 glaoaiiSoogll sz Lapunilslg Koo alinsy &
Srod IS 2lie SlapuilE )y S i 5 J S
500 S O ypo 4 daSS b b anglie o sliand


http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

Shegy Y g lind (s [ @)U il (59l 1oyl Wk (219,500 V¥

o8 lie mlio )0 Wiy oo el sy Lasms Hlags
S8 OlS 5 0gzg e 4y bl wsjo (g YL g asils
S 295w Celd J5595,l5 g el So595l8 wsile
Alboofetileh «(Y) slo Hlis cuso 0,5 sbog 5S4 Cod
ok gSbas codlkd gy, (VN Glles
2 BS plal # LS5 e ool o jenlS sl
Staphylococcus : Jls 5lae slge (sl5es lows Joloe J oS
Listeria monocytogeness Escherichia coli .aureus
A s B9 0 oLS a5 wisls las Ll Lass,S anlllas
Sl 5 905 G5 (8 by s S Slled lalS L
DI i 55 s 00l 55 slais iSh 3,90 4o 1) os,See b
05SL aSul @ g L (YY) awo ielS Sy AIYY 4 FlOY
plsl (M sloos,gl8 (59, » (slaalllae are) ol o
3 oolaiwl 4y 138 o Bly Casnl Clde 4y 0 g Sl onid
Slge Gadivg 9 SN )0 (b (29,5ens SLS S
ol o 3,6 bl o 31 bl CBom b addllas ol o olié
breed Jolts (Lt slagyiely ab) (rals jo o)3gl L
TSl 5 esSidpedl)l s Hsiewsise
oo Jyare 5505 G985 (Db gloos sl B 0 bt/
Oh S a Olgn B ol bl ol j5uST (gonygm o lgale
2,5 SaS i ol 5o Sledbl
Ligy golge

Slids Sy 5l @)l olS gl il gzl s
PR ol a5 ad S50 b 50 sl o (555leS
dw z5,b sl ol Jlol aiss anl o e dRils
B 0dy g S8 Dlakad 4y g oo At el ol b b
il ol 3l oslizial b ol b elas g, @ sl ol
L 6, F °C oo jo 5 zlsel cels ¥ oe 4
e 38 Gl Failog,S oS Lasgi wilul 5JUT (1Y)
Agilent 5973 Jas (GCIMS) oo ,> mwcinb sl 5T 4
FogSan VO (s a8 g e Yo Jobo 4 BPXS (gt b
IDP- oy g aiBo Y+ Soway Yoo 50-°C slos aslp b
a5k ogn 9 Y 25 L cadpa (45,80 3 Dry Scroll
elbs ol oS 15 Jld 5 ajpd 05 2,
Ol - N w4 dges ¢ il caes JSis ol 5
GCIMS oS 4y i See oSy jliie 4y 393 005 (525,
D By

o ongl Jsle s sln 1009l pled (g5lwoslol

3 o9l 5l (erlie e Tail (Y5 039 10339) Sy

oolawl b (gamainy lopincas 3l ool ol ol o

JB &S G Glapks abex Sl goiie () sloje b
S 15138 9,500 )b (g5 BB )08 kg o3g (59,95
3,8 13 axg Ojg0 S oo Jaa> |, 138 Coial g 00,5
2 2l iSbas slaels sl 8,)l5 bk 51 (F F) el
) Sk dlge YL ange Lo a4 ol Cais
2l os e Grizmen 5 (0) 2bySkas 5 Al
Liglslogys by plraly (b s SSle Sloao
Gy b ocil oo cow ol @ cand Wl o5 Ceogline
&308558l 0,15 (7)) wiili cnlie ()l sl oolail
cor s slo ol 53 layselS sl iS55 5 )
Gl &L plez v lp b G 1, gasos Kl Klgs
QA &S aalp 5 SYpame ol Cad galS
Ll ok Sele o5 wites (golse lacy5alSsil
LT sy Ky Bl a5 ool ol 5l cloonssS ,y Jols
oy 55eelS 5l o SL3gl () +) asl fagl Ve v 5l S
35 o3l 53 S & i oVl oty s (5o
O WS Sene wge Vb ok gl Gees )l
colie Gla Sy 4 Slitws 5 350 S350 5 sy
gl Bl cnl podle Sluoe (S | gt wiile
ailod (gaiing ;5 b olySlas Slge LLIS e
3ol 5 slagkd 5y alsiige 8 ALS (slas e
L ugby 5 O3St 92y pae Gkl wigd oSS
bS] et il Sl o wims oo il
oo ol o] culled g w,, Citrus aurantium .l
oSeeds S (Y1 F) o) Kaa 5 Singh (V- Ad) col
Sz Ol 09,0 1) AGZ 5 AgSio, AgZN &l 34l
o g Wl I3 py 2 950 (2b)s slalde o
e gl 4 ly Gare slasjlabial Bk Ll (o)
P Slos Sl 5y 2 e pl LS 5 ol 45 W,
by balie CoaS g ol lis Code 05 4 Lo e
Cool> cwyp a0 (Y1) o) Ken 5 Pandit .(F) o, YL |,
GBS 5y 51 el b olyad 0,8 D3l g e
a9 By pligegdgm 5 (S oS shdliul (b
Comols 0,85 Olydgil olyer 4 ol 4 0g o] 51 S
o)Kes ¢ Alboofetileh .(VV) cusls (gin o,xSbas
il pld (o950eas Sllsd pw)p 4 (V)F)
(2,0 VO 9V /D) gy, bl oo 4 )5l
aSiy) 4y az gl b oalds aisle pld a5 Wo S ol g wslo


http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

2 allaz &g 4 gl ClsS g s Jloile )05 oale
35 SSISs SIS (5550 e 5 3,5 el S £ 5z
R225-G L3 olStus Lawgs badiges (o leSs 5w
g Pgas Sl Slagids o olnl cols
4830 O Do 4 o 5 sle a0 Ve gles (o g (guudig

OF) Bals 200> Jaedl S LS o
byt Jolis L5 S 0lidgd cusS 16 ,38L (g 3Lwod o]
w09 Listeria  monocytogenes)  pjeicwgise
Migalls g (Vibrio parahaemolyticus)  ,wscidsan/,b

ods Jiine slas S olsie ay) (Salmonella typhi) &b

bt) pusTs55 el 9 (V) (G DY game )b
s, o a5 65U 4leie a4 (Streptococcus iniae)
O0) il ¥game ol y0 5 bpl 4 ) ok ola]
saSzils byl slas,len 5 Cllogy 09,5 5l S o g
1,8 oolawl 50 gy ol s ol oBisls L;.»)Mb
sdsbee Vo0 opdded slacus cpl lal e 288
(el £ Sae 4y o 5 il a0 VY 0 BHI @l s
A P90 CulS L O CiS wyuss Jlgie jelay 4 e g0
arys Ve byl Bgpanl e yUlus Sow (slaaly)

OF) s (6,10 ol 5 ol
il 590 e 45 1Sl il 590 0591 ()liee
A S St JEE Ll s slais St
oSl pled sl Sl Jaoms 4y B9 iy §oudy il So
3 erge S lom AOY) 288 pll o 5 il a0 V-
celo YF Goe @) Ko aly o acels YT glacans
SogS ladlgl e al agd ()5 gile 4z o XYY o

3 it polie al gy ol @l o] Lo O g9l
03y ;5530 D955 adly) (59, epg areln YT &l 22

Milton ) yiegsgdgiSawl oliws 5l oolaznl b (5,98 i 0l
odilym> ogil oo zae Jsb o (Roy Company USA
aled ) g aldloy 1) oS ) b VG 0
Sy 5o 0 a8Lal Jo il wigiy ol il s TR uSas;
FlsSae Ve 5l h slaes gl a4 (558l il
& ol po 50 ol oslinl Sy aded Shgione
LGS U A P RN WP IS SO
Vsl ;0 VY 5V oo slags, Jolsd )0 b pls 5,les

IRWPAEH YK g INIPE)

5o 5l pliebl Sz ad wisy,) Hhaie ol e V-
599 L g VoOC o By oed 5l eoliiwl b Joloea ¢yas
> ol 5l om0l bglie 4a8o Ve oo 4 VY- M
Ot (oo ofF g /Y V) chale an b b il
Lol colo jloz lp g adlol Jolomo a4 oly] & cons
Zleel L jlews Cow aads Yo Gae 4y bolse ol o
2 ket eaims LS5 ol coled jo 28,5 1,8 Sgal )8
axyo B )0 g oad Gisy had (o Sl Bgyk s,
Sl e S cele Ve oo 4 o 5 sl
(V) as e By )b a5l Blads g diwgn olid o
Hypophthalmichthys ) (glo i jeu5 co9jgmw dugs
533 1oy 555 ool 31 sy 45 gz s(molitrix
5wl Jlal 5l an da ol ol oolaul p,5 B0 e-Ye e
boaze s 5 aled (Swd (B9, 4 w0dd (G5 p0 5
i b 5 gzl oSiiws lawgd laald .asad ool giiuds
O 03,5 Ty sS4 Joas fledee Vo alyial ddse
Seos u—l ‘J.;.J‘ OB d..\.e‘.s u.Q} 9 IR Q‘BM‘
(Ses & 1sS) Fi) Conid 4y o ((g02x>) 20,0+ /VO
Vo Goe o (50) o o g 0ol Ay, gldnd Bg,b 9,0
= e ol Gl g Gae pled yo .0l pll aids
slge b JolS” LS| 51y g0 y5m 209 o, Sl ax o
(o g do0 TSl oy F) cnimopab g 0ni lagSS
Vi b el slanns o (mawolawd by g5 - /Y
Lwgy of )5 cole a0 -Y0 sles jo g guainy pF4LS
VA Al )0 Bdiged o b dozie 42 BoV e
O was 6l a0

D55 olge «(Cyprinus carpio) Jgoxo yg45 (59995 dugs
(Joorn 5.5 cojgm do,y OY/D. Jols ale 9355 caimd
ST MO o6 s0uins duoyd VYO Gy oy VYV
cl.).j.m Q'éj) So )0 Y- c‘;w \))1 Qo )0 Yo 5[..5.9....4
JRYE CER FEDVETIWRRIVE SR W-SRS 1) REPE GNIRWSR I VA it
A S e 0D bolee 4380 0 gl ol Silw a0 F
d.vl.mao &9 Lu 9 ooy aslsl Q.(.:s) 9 6)"’ p.?u o..\.:.fb...a c‘-;‘}o.bo
) s bgls 4ids 0 gl

Ctenopharyngodon ) ,lgxile ;95 (pwwguw dnd


http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

Shegy Y g lind (s [ @)U il (59l 1oyl Wk (219,500 4

Citrus aurantium ) z,b S 5 bl olbaewd oS 5. Jgoo
GC-MS 3l oolazal b (L

(a2d0) gilulaz Glej Qo) LS 5
ASA -/faY Ol
) /XY e ol
(A2 -15Y4 Coged)
\R¥/as - 13AD o]
V-/24 YI¥YE oSl
\YIYY < [5AQ e 5 -WI
VY[ Y YE/FAA ol
\EINE NG Jotis 5 -
\Y/E- VgV JNCOUNTRR
VAIYY VEIVOY VoS o )5 s
YoM VIAYY Sy F- oaSsie ¥
YA YIYYY S 2 5 Y
YY/OY FIVAY IS o )5 F
YYI50 FIOAF kg 5L
YE/IVY -[f0Y KPR N0
Y&/ f VIAYY oSl SelSn o
Y'Y NS Sl S35 galS3 LSTAY 54

YY) NeZ Sl Sgins 55 LS
YoIsY -5 SIS o Ly
FAIA < IBAY RUPRENS|
fYiov oIvY- opolids
YUY 15 JeS08 63 3 ¥ )
FYIVE -1FY4 ShisSty
FAIYY VAVE sl LS5 S 65 5T 5 )
FAISO “IFA- O3S oo
4/4 <IFEY RURY
- IFY STV Sl3sSLSyl
0 IvE <IFYY SISl
iz ¥V s sil

Slosi g5 (9w 58 (2L SL 0l Glime (o
ot ).ub < (Hypophthalmichthys  molitrix)
Jb e ¥ S o :(Citrus aurantium) gu,b wslwl
3 Migedles 5 855550yl iy o) Slas 3SL
Ol @b udbsl oyl 30 o (gloyli 558 (sony9m
V¥ 9 \ ‘)_6..4 Lgl.mul.‘o) B JS...; U"‘ wLMJ‘ » el 00 o0l
clly dg>g o gme Sl cdale x> e o e,
S 0V 5V 5ey 50 6,5SL dlasd oy 2eS g (P<-/-0)
3 Ceigred A (6 S olail g B uilul o yeil doyo <8
bt bl sops /8 5 +/F /Y wals slales
b Golpl ol cxe AW L 6,550 slaw loy cudS

(P<+/-0)

PO b wigmi 15 D egliie ol il s 55T ylad
bug g Jitie Seoginl iyl ansS @ jhaie OF i oo
G Lﬁdaﬁ.oa Bl .JAT)Q u)a.o.@ g_J)}..a L )S...ag.uw‘ olKws

. e e o L.
2 &8y el e Vel 38, i e VT L,
00958l oyl & BT &olS ol csS lase g ools 3 culy
ools (IS5 LB ) diged Ko 258 sekie 4 cody e 0l
595LeSTl 5 g oals digyly beedy des adds iz 5l e 0l
ool 1,8 ol 5 ile axy0 YV sleo b cele FA Cow o

O9) was

5l osliial b ool oyoe Jboy gyl Judoi g a3
09051 e 3 0D gy Biensl By S5alsS (03]
S e 50 OSOs (oind (9051 5 mlily LT (s bl
ol by Silo e 3] 40,5 aseiie =g SPSS18
A a8 s o /D as yo )b pre mhaw A
basl e

Citrus aurantium ) zui,b & p bl o bouwd cuS 5
5 31 il 56T 51 ol s :GC-MS 3 el U (L
O ol )3 39290 S 5 (i o5 ol plis b
b B (oo, VIOY) Jeiw 5 W (oo 0 YT/FA)
VOO TRV 71 £ D MU R RWARS 73
SEM  ngai o G 50 (Y Jguz) og (dwo,0Y/¢Y)
sl o o0l a5 )b bl o yail ol 1S Seeo
42,0 @l pulel Gopel JSle 5y O S elel
Ot ) sk Seile 59y 2 ey S el 5 VG

.Mb‘sa

KYKY-EM3200 SN:0776

(Citrus aurantium) zs,b _wilul old G155 e SEM LY Ko

26 KV 20.0 KX 1um


http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

7 ma W gai
T MBS e T s 5 e s Y Ly s
R MEU s Pl sk L VT gl s Pl sl
Y| mES eI st B el 2em 0 9 gk o5
| N
ko
§ 3
S 0 5 7
w 0
o -
S ¥ -
T 4
A T
1 4
s v VB
s ¥ V¥ I
by,
Listeria monocytogenes Salmonella typhi
W el LIS T
Wil bl a3 oY Lol e e g0 Jladt B Gl 2ea 0 oY o gk (g
VU ml el ey [P L s s e e

Wk bl Qe yd /7 Lol pa ey gls Jledi

Log cfufg

ha v VE
B3

B bl a0 o /¥ Lol et ) i e
B bl a3 o7 Lol et () i e

Log cfu/g

Ja v V¥
33

Vibrio paraheamolyticus

Streptococcus iniae

GILRTS W ENTERETE P PIOVIE CROFCJP IS TEPICRUINGY RS At (F IRCH SN IR G 1 9-2

Log  CFU/g) -/f «(A/¥Y£+/\A Log  CFU/g) +/Y
3 (AVOE-/-Y Log CFU/Q) sl 4 (F/20E-/YD
(V USSs) P</+0)

(Citrus aurantium) ge ,s wilul wled 31 ool ,5b
Sg=ile oS prmwgu y3 (2L Sl eily ale
byt slos 2SU @l s ¢ (Ctenopharyngodon idella)
rbtt] sS85 5 ] s Seidpanlil 5 pmg < fistesise
ol 58 o lynile 1508 pormages 53 (AU Migalles 5
obad ¥ UsSs jo ) Gl b e sme (iuli8l oy, 6
oibol s b8l b as  ols las gw) ol uioren 0lo
(P4 0) il (sl e 2ol bags iSL o) e

(Citrus aurantium) g ,s wibwl mlud 31 ooliuw! ,3b
2925 S »o APl sl (yjgil ale
b 2l SL L —w, » (Cyprinus carpio) Jg—oxo
Sz 2 35 5o oS ol 0l 6, 5 Ve slajs,
olwl oo ) 18 g < /F Y el sla,les o 55U
Fmo 9y 3l o8, Aol b (b 5SL L el W) )l
S @bSL L oy9e 50 ead ez 59y 50 09 esalin LI
Sty Fe—sipo L] Lo S o ilen
2 Al Migaller 5 plet] osS355 sl s Seielpan
Log CRU/Q) s ,SL oy )b uilel <17 slyls (sl jlens
ln Lo 5| aS (o ine JSi 4y (OIOFE/N )



http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

Slhogy Y g lamd s [ @)l puilol (gl )8l plid (29)Seeds cullad

VoA

Ve W2l
A mEb el 2a ) YL sl e gl et
A m il Gl duayd P L ol gt 0 et
VoA Bl o s o7 el jed ) § e
2 F
=
T 0
"]
3 ¥

Log cfu/g

] W als
q - Wb bl dea 0 /Y Lol pad ey jlad
A EEb il da p  fF Lol e s et

Wb il a3 /7 Lol e el el

S v ‘¢ Sha % ¥
3 3
Salmonella typhi Listeria monocytogenes
1. Bl 7 mal
a - B el e ) oY Lal b gl led . B el emy /Y Loyt iyl
A - B bl ey o/ Lol g el et 1 ool dum s /¥ Lot s s
V- Wzl il b 3 o fF Lol e e 910 et Al W el ey [ ol pad eyl e
25 3
) 2
5 0 o f
g ¥
2y =
¥ 4
T 4
A\ A
1 4
h n v . Jha 'v VF
. pLy]
pLy]
Streptococcus iniae Vibrio parahaemolyticus
@ il ol alisee glacdale 306 cow Jgene ;5.5 (55995 50 b ,iSL b ol s W Sl
A Yo o

—— L5

Log cfufg

Log cfu/g

e 2L

T
Y A4
ha l/ \‘r e \‘/ \‘w
. a0
Salmonella typhi Listeria monocytogenes
A Ve

——2ls

Log cfu/g

ea v
W

Log cfufg

- 4 -4 % D ~a < = 0
L L L L L L L L

24 L
e 2 3 0 fY
a3 o fF
a0 0 fF
T 1
\ Y T
J

Streptococcus iniae

Vibrio parahaemolyticus

25,6 lal okt calies slo clale 5l cod JsRile )5S epges 50 Sl L s USUE



http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

OA) e oL sShocs codled Jloonge Jgid dlge oy
5 (LS Glailel (G ySlas cled il
45 35 d s bgmpo (Jobu o)l5d ;0 09250 slandsind
Ol Ao b g oud udlgiew (gl g 3985 (alidl o
Sl Lo Joho o)l 50 (oo 3l slaolGle jo Ll (s
Sl — 555 (YY) ol,L_Sen 5 Benavides .(Y-)
2 55 gy bl L ol o i3l o g Snsd
E. coli Llis sy o sl sl lan slae iy
S. aureus 4 L. monocytogenes, Salmonella enteritidis
sk s Sl 5 il S5 oS W S sis 5 (oo
Sl 238 3lge ;5 s jlom Jelge oy 7S 4 3B S
5 i Sote o5 (slags Sl 3l ol oS ols s
bl @b Shass Sl nyp )0 Grizmen g (e S
Olpdlog e )d gl o 025 o5 B 0 0 (LS sl
a5 ol plis mls usidsanli o gy 5L ) 2
Bi> 4,0 5 009 (558 b Sbas Sl ghls bl
@l b Glhas (V) st wsidpaslil 5 pm9 5SS
Sl ) 7 bl (eS8 i tl ay Gl ol s,
S)9—= 5% 9 Fyore s5:5 S35 9 slaile H9eS g /Y
sl j0 @, puilwl ol oo <Y Jles 200 Migalle
V-7 Log cfulg s lubiwl 5IVE 55, L5 b S L da Lo
ol U oyl e ams so ol a5 cd 5 YL (YY)
59,V F B oM slaos 518 (s B ule alial 4y ol g b
ok by Shas ol aS el ;53 4 o5Y il oy
aly S g9 (LS Gl puilol Lol e )5l
oiled (6551 olass )0 35290 Dglds fadge (p) AT el
oly lis ol ipgim zulos (YY) S oo agi 1) 00l
S an ;08 (095 @ g5 )6 (bl o9l ol 5l eslau
Listeria ) s wsigo b wd sl oS o,
Vibrio ) ueSdsao/,l s 5,0y MoONOCYytogenes
o) a5 eS e ] (parahaemolyticus
Salmonella ) L5 dse/l_w 4 (Streptococcus iniae)
55 SR5 9 lyile ;5.5 g sloyd .S 5o (typh
2bSbas el ol gl Gl L 5 59 Jyons
b @bt oYl g Gl @b bl gl (50 ot
Sl lis w5l Guilel sy o /8 cdale o

- e
255 sotagm slmos sl 3 50 ols (Ltd @l g
Sy (e sSSP 5 lgile H9S g (slo i
O o gime ST g oy CllidS L 59,50 )L o8l
ploes jo a8 (ISl 4wl ocsaliine () 2 3550 sl o,
S5 Hgtesize Lptaed) QLSS b S Lo
(Al el 5 r i o355 il s et pml
595 0% 00 Syl d (6551 ol (p e 5 R 59, 50
- 6L Slaws b el cale nlil b o ssmlis) B
2 Sl St 4 o SL S Lot (izeen 5 L
2 Lesles ples ;0 93,5 Iy (5l sime AalS Lo las ples
Sl oy yieS g wall jlars )0 (655L olaws Gy VLY
O A (6 S o3l U uilwl ws e o fF L o
Sy 2 (Vo VF) e 4 Alboofetileh axllae jo (glass
L olyen oy 0l il CajnalS 5l pled S ol
Sy 55 38 i lem Jolse ace olS slailu
39 oot sl i uill cdale aS wis 5 lgie [PEIRW]
ol 5 atls Sl Gopsils pled b ST el
L 2l ySbob cudlys (oo e ilil 9o )0 VB ()il
Seals Sod BIA 5 FIAY FITY e @ vald b aglas jo
25U ey 50 (Y21V9) ol 5 gAlboofetileh (Y) ass
9V I Lol e o)y foladll o jeaS il wlid 5l ooliul
S Gl Gz ls 9SS (e e bl 2oy V10
s LS 5SSy YIS ald )0 jifstemsise ot
bySbas slgo og s Lds a4 o il (pl 4 wis S
Hisapise brinn) 25U e (2015 50 (2L 2L
3o sdee SLLS 5 (YY) oL, g Azadi (V) ails
5 (LYAIA) Sl JJLT (YY) Jolbd 1) 25,6 oS Sy
rgmee) |y @50 gy ol sl 5 (UVIY) Jgtiy 51
45 535,83 NN JIisd 5 (1o Cyps o «(LAVIT)
il 5oge ol aited ol iSlas el glls Son
b @) bl L oled ()9l ol (2l S has &508
(0) S s b 5,5 il s 2l 3 L plfen
Pler oy p 4 (YoVY) o )LlSen g Karimi oo
B S e S daes slacled 5 LS LS 5
A4S Wou—w, 4ol pl 4 g aSls  (Citrus aurantium)


http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

Slogy Y g limd s [ 705l puilel (g9l 10y 8b plid (09)Sueds cullad AR

e References

1. Abdollahi M, Rezaei M, Gholamali F. A novel active
bionanocomposite film incorporating rosemary essential
oil and nanoclay into chitosan. J Food Engineering 2012;
111:343-350.

2.Alboofetileh M, Rezaei M, Hosseini H, Abdollahi M.
Antimicrobial activity of alginate/clay nanocomposite
films enriched with essential oils against three common
foodborne pathogens. Food Control 2014; 36:1-7.

3.Alboofetileh M, Rezaei M, Hosseini H, Abdollah M.
Efficacy of activated alginate-based nanocomposite films
to control Listeria monocytogenes and spoilage flora in
rainbow trout slice. J Food Sci Tech 2016; 53(1):521—
530.

4.Appendini P, Hotchkiss JH. Immobilization of lysozyme on
food contact polymers as potential antimicrobial films.
Pack Tech Sci 1997; 10(5):271-279.

5.Azadi B, Nichavar B, Amin CH. Voltivated constituent of
the peel and leaf of Citrus aurantium.L. cultivated in the
north of Iran. J Pharm Health Sci 2012; 1(3): 37-41.

6. Singh S, Lee M, Park I, Shin Y, Lee, YS. Antimicrobial
properties of polypropylene films containing AgSiO,,
AgZn and AgZ for returnable packaging in seafood
distribution. J Food Measurement and Charac 2016; 10:
781-793.

7.Benavides S, Villalobos-Carvajal R, Reyes J, Physical.
Mechanical and antibacterial properties of alginate film:
effect of the crosslinking degree and oregano essential oil
concentration. J Food Eng 2012; 110(2): 232-239.

8.Essadik FZ, Haida S, Kribi A, Kribi AR, Ounine K,
Habsaoui A. Antioxidant activity of Citrus aurantium L.
var. amara Peel from western of Morocco, identification
of volatile compounds of its essential oil by GC-MS and
a preliminary study of their antibacterial activity. Int J
Innovation Sci Res 2015; 16: 425-432.

9.Gomez-Estaca J, Lopez de Lacey A, Lopez-Caballero M,
Gomez-Guillén M, Montero P. Biodegradable
gelatinechitosan films incorporated with essential oils as
antimicrobial agents for fish preservation. Food Microbio
2010; 27(7):889-896.

10.Hsouna A, Hamdi N, Ben Halima N, Abdelkafi, S.
Characterization of essential oil from Citrus aurantium L.
flowers: Antimicrobial and antioxidant activities. J Oleo
Sci 2013; 62(10):763-72.

11. Pandit R, Rai M, Santos CA. Enhanced antimicrobial
activity of the food protecting nisin peptide by
bioconjugation with silver nanoparticles. Environmental
Chemistry Letters 2017; 1-10.

12.

13.

14.

15.

16.

17.

18.

19

20

21.

22.

Ketnawa S, Benjakul S, Martinez-Alvarez O, Rawdkuen
S. Physical, chemical, and microbiological properties of
fish tofu containing shrimp hydrolysate. Fish Sci 2016;
82:379-389.

Hashemi A, Jafarpour A. Physico chemical and textural
attributes of frankfurter sausage formulate with talang
geenfish fillet mince. J of Research of Food Science
2017, 27: 47-64.

Novoslavskij A, Terentjeva M, Eizenberga I,Valciga O,
Bartkevi¢s V, Berzin§ A. Major foodborne pathogens in
fish and fish products: a review. Ann Microbiol 2016;
66:1-15.

Soltani M, Pirali E, Shayan P, Eckert B, Rouholahi S,
Sadr Shirazi N. Development of a reverse line blot
hybridization ~method for detection of some
Streptococcal/ Lactococcal Species, the causative agents
of Zoonotic Streptococosis/Lactococosis in farmed fish. J
Microbiol 2012; 4(2): 70-74.

Sanchez-Gonzalez L, Chafer M, Hernandez M, Chiralt A,
Gonzélez-Martinez  C.  Antimicrobial  ctivity of
polysaccharide films containing essential oils. Food
Control 2011; 22(8): 1302-1310.

Tajkarimi M, Ibrahim S, Cliver D. Antimicrobial herb
and spice compounds in food. Food Control 2010; 21(9):
1199-1218.

Karimi E, Oskoueian E, Hendra R, Oskoueian A, Hawa
ZE. Phenolic compounds characterization and biological
activities of Citrus aurantium Bloom. Molecules 2012;
17:1203-1218.

Solomakos N, Govaris A, Koidis P, Botsoglou N. The
antimicrobial effect of thyme essential oil, nisin, and their
combination against Listeria monocytogenes in minced
beef during refrigerated storage. Food Microbiol 2013;
25:120-127.

Tunc S, Duman O. Preparation of active antimicrobial
methyl cellulose/ carvacrol/ montmorillonite
nanocomposite films and investigation of carvacrol
release. LWT 2011; 44:465-472.

Azeredo H. Nanocomposites for food packaging
applications. Food Res Int 2009; 42(9):1240-1253.

Shams B, Golshan Ebrahimi N, Khodaiyan F.
Development of Antibacterial Nanocomposite: Whey
Protein-Gelatin-Nanoclay Films with Orange Peel Extract
and Tripolyphosphate as Potential Food Packaging. J
Advances in Polymer Tech 2019;
doi.org/10.1155/2019/1973184


http://nsft.sbmu.ac.ir/article-1-2721-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

Iranian Journal of Nutrition Sciences & Food Technology 111
Vol. 14, No. 4, Winter 2020

Antimicrobial Activity of Nanoclay Films Enriched with Citrus aurantium Essential Oil
against Indicator FoodBorne Pathogens in Fishery Products

Dehghan H*, Roomiani L**

1-Department of Food Science and Technology, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

2-*Corresponding author: Department of Fisheries, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
Email: l.roomiani@yahoo.com

Received 8 Dec, 2018 Accepted 7 Apr, 2019

Background and Objectives: In recent years, edible films and coatings that are nutritious and able to significantly
control microbial loads for the food safety have been further popular. In this study, effects of nanoclay film of citrus
essential oil on bacterial pathogens of Listeria monocytogenes, Vibrio parahaemolyticus, Streptococcus iniae and
Salmonella typhi were investigated in fishery products, including silver carp surimi, grass carp sausages and common
carp tofu.

Materials and Methods: The nanoclay film was prepared using solution of sodium alginate and solid sodium gelatin.
The film solution was mixed with 0.2, 0.4 and 0.6% of citrus essential oil. Bacterial load in fish products was
investigated on Days 0, 7 and 14.

Results: The microbial load significantly increased by 0.2, 0.4 and 0.6% (p < 0.05) in nanoclay treatment of the citrus
essential oil in silver surimi, grass carp sausage and common carp tofu from Day 0 to Day 14. Load of bacteria in
fishery products included 0.4 and 0.6% in nanoclay treated with citrus essential oil until Day 14, compared to controls.
The exceptions included common carp tofu contaminated with Salmonella typhi and Streptococcus iniae and grass carp
sausages contaminated with Streptococcus iniae treated with 0.6% citrus essential oil contained nanoclay; in which, the
bacterial load increased up to Day 14.

Discussion: Results showed that nanoclay with 0.4 and 0.6% of citrus essential oil was able to control the microbial
load in fisheries products. This activity depended on the bacterial species as well as percentage of the citrus essential
oil.
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