WWAY ol YV ols F ojless & 0)50 SSbjpals (Sl yd il

2 9293k ew O3> 9 (Satureja khuzestanica) (Sbuwjgs 8 ro uilwl ju5iG allho

A IVCSEN SR RE S S JCOWR 245 |

Pz 0Lt TG 5 o S el oze | ST Loa

Ol Ol R5 (opte Gy oKy oo Mg 5 (059 8] (el ) el -
Rl copte S oty o Mg g (B9 09,5 Hlslisl -V
IRl IR cpopte Sy ol oo Mg g ()95 09,5 Sl =Y
karimitm@modares.ac.ir :olilSe Jgiue ot 95*
@AYV oo iy AVANY talie il o)

2SS

By 5 5SS ST (25058 ol p 53 s g OBl 5 050 bl b iS5 S ST A Jelly o ol o
Doy o) e Aals —A  ald bl eg 8 2 4 03, Y)Y 15 5 et andad VFYlaes (03 5 13 ey 3500 28
) lal Yo PPMe 031 o o —C (oS T 0 S kS 53 05 oo Y10 (g5l 031 6 52) Cto dals —B (S 5]
Sher L a3k Y/0 g/kg+ 03531 0 —F o) 0 uilsl 400 PPM + 03901 0 0 —E <03 50 uilul £+ PPM+ 63 41 0 o -D
5> g aia Ve Ghalasl oy Jpb 8 el olas Sl T B 53 T 5 Bad s (i 25 1SS ) 1SS
A (S 03INl Jlmb 5 ey g kS ol 055 ik LIS Bolal Hsb 4 o g ankad g3 Gl a5l s g psler glaaia gl
3 0dd (5503485 5 03L5 S 55 55 90 S AT (930 Ils peans ohs aiia DL 3 L3 8 4 AS I el (B ek g
=t asm 039 oS ST Sl 51 alS g £ PPM gehaw 53 05 0 bl 1 eslinal (23 8515 0l 3550 oy
5 0o 53 o 55 S sld gl 3 g o3Il b 5 3 8 WO S 5 Wid [l 27 Slpmd 3 B Jlnb 5 g U
s 53 Sl 05y bl 1 ookl 45 duy o 5 4 dys S sdalie (B oy 8) oS ST 5 g2 3153 Db (5 50
a3 S () By S ST 5 50 oo gamms ST (5 590 55b 4 Kl 5 0 a3 b o 23l 5 #00 PPM
Cos3 i (G 05 g A palidaal (S FNST 051 S

y¥a



len 5 STyl Lon

e 93 s o L3l (Satureja khuzestanica)  liwjss o5y (bl il aslllas

3131 slad LSSl oS 5 51 La e 55001
Ol eS| o &y g 53 Ll o oS i Aiies
Al T sladlslsly 35 s — s Lady)
s aeslleso Jle .cnl (MDA) sl 650 e
By 5 pldld o sladend O pelenS]
clale iyl e Lo O selnS1 585
.(Karaman at al., 2005) JDJJFA MDA
el sosls 2SIy DNA L bl 5 o slen0 e
35 Ol glad s 5o s OS5 )
e S5l 6 S ol ke 40 (Collins, 2004)
sl Tl Sl (gadaze GaaS 5 a1
5 Lol a5 « ALS Lo s
A3 bl sy sk lae o 3 1y bSGS g
AEb g OlanSIUS g mlis 51 (SG OLaLS Llesls
S U3 SIS 5 Jses OS5 oS ol 0 51
ool s sy LS e bl ) ok o
ol aS g e ke s 68 SlaasT us
Sy Cde a alS lauolul Ols 5 Jlasias
Slods Gige sb a la bl ol S 45 slaoy S
eesls EalS 1 b 0d s ST ladLssl,
Ay e O Gt as os glagter
Sy WU E eln s 5 3lans] s 0550 68 U sass
OYAY ool Jasms 5 (5l hatn 120)

Gla bl 45 b Ol Yed e Jlu s (g gl
S S e Gk 0 LS e LS
JSUDNA LS 51 Y51 s 8 355 5501
oS 5T L 5 S s Canilas S 5OBT L o

ALS Gla il 5o Jled O3St il 53l sl

3

Ao

G 28 p e Sl 25 8w LannS 530
ssb a5 i edel b S 5 5SS Lle oS aniils
3525 2 5 g5sLES SV a5 (glos 1S
Sl ol Ol 5 Sl Sl 3 5 4l
e e e 53l > Gl alie s e
g o S Ol 5 55 (S AS LS Slacul
SLEU S o 6 5d 51 b sl 3 5SS S
CiS A8 Jlw 53 Syl 5 Osalis s biio
Blount, ) <o 5 ¢ &b X slmm 5 s S
ol sl 0L Cilise Ul (g5 Slbedllas (1961
ol =Ml il 5 cnl Lol Gua ¢|J;| AS &S
ASCEUST 5 el Sl > S 50T
{(Rosaetal., 2001) 1L o S slacouw]

SRS e 48 5,8 2151800 dle s s
53 Sl sy e AT s 5 O sk
03 S (SRS s (oS 0 2 03 2 S
035515 el oy A Jlasl 5 0 53 el feely
bS5l el ise b sty G b 51056 e
L Sasdl ez alos o 31 5l Lad 55y SLs
53 pLSSa > (Hsieh, 1985) il o oS g ty]
FINPESN P ) OBa s s asle
S5l AlS 5ol S5 s posme AS (ool
Laads 53,8 oo g0 bLE Glils 5 0S5,
SLBG RS Sl 53 5 Kpdh e O s s
ol s5lid glapltil s 55 o 0> OT 535 2 30
s Jdosd Jlob 5 osas g 2 05
.(Leeson et al., 1995)

Ya-



yyay )ul) JY &LJ Y o)l@i‘: Y 093

SSbjpals (Sl yd il

L 99 g dlge

YV s b3 sl 5 e sl anka3 VFY sl
L s s oYY oy Bolal b S5s)
15 V) NRC w5 b ol iolos] (slae
ot il b RS Gad cnl 53 LS
Oy O13) (ivn b Ao 1 a8 S B0 s 5
2 05 on YO+ ioa dals Bo o (3553l 4055 5
Yo rPPM 4B o r € oo By onS 50T ¢ S kS
$VPPM 4B o D o ¢ Sl s 05,0 il
B o B oo o Gl o) e il
1B o F oo Sl s 03,0 el 40 PPM
3 e 23lr S S 530 SV

e 5 ol o bl gla )l co 08K,
SIBy S 5T W 5 g diils 13T e
Aspergillus PTCC-5286 5l o3k 5 JL s
Ol s Ko a8 5l el ags) parasiticus
A osliad (O] (gmis 5 ele sla s

ol 5 93 @3 a3l er)'j)‘\\ ERA R SV IE
3 e 2B s S d O 5 Ml S
s (0dn s p S Ve gl 4 p ) b
At Ve Gl s Jse 5o US 3L lad sed
Gzl 5l Glaad s 5 L3 5 IL edd
e 0SS ) e 5 ol ead Jlusb
i mblie LUy Sl a5 8L sslueslal
S 4y ablds L2 o3l G e S gy Ll
Sl s g 3 5 kS slen Ly ol
L (gl S5 (855 5l st

sl slye 5 By S Nl 5L andllas

j_a)sjurl_?u'\c\_l}fjsja‘&ﬁdw\%ﬂs\

Yo)

L e Jlsd 0581 ok 55 0l o s
.(Alpsoy, 2010)

dile alies Ol 3 aS  daes Sl aLS o5 5
SLaoban 5 g€ ol S (SOlae glas)s Obeys
sl 55 ol ol 5l mean 3l Jlgul P
53 oS ol S s eslial sdiasaab Ol 4 gl
Ot oy S s i alesT ) 5
Wl 031y OS5 Sl el s 5 sl g
o5 bl Ao i 5 o p ees I SIS
5> .o—ul (Satureja  khuzestanica) gl ;s>
o315 OLES YOI Jle s 0L Ken 5 L sdas] oladlas
SISt T ol glls Sliwy s o) 0 45 A
tr LS S LDL 0 pltaST lge sl 5
33,5 e Al plmeo sl 53 g
Jls s 0l 5 5Ll .(Ahmadvand et al., 2013)
Cd b Sl o), il a8 Wsls QLA Yo e D
(Amanlou et al., 2005) 51> VU Slu.s|

S 0l e boablie gl o5 dpeme s,
3l alge Sl eslinal (sl 4Bl 2Ly 03 1S 55k 4
Ol S 5 s o 5o glie 8
SoolsS oK o gl ol 2l 5 la S 531
CJled 4y 4> o5 L (Karaman et al., 2005) 1t .
IO SN SR S SR W BT A KWk { |
ool s ale glodd antlis aolenST ST L uld
B 5 g S ol (=L_>_;,\)-| s (ol B
A ohls

4—:1-9 — o)'j_n U.M.’l ol )‘ o)l‘;"

AL o sl 53 oo By 3 5SS 53051



len 5 STyl Lon

e 93 s o L3l (Satureja khuzestanica)  liwjss o5y (bl il aslllas

sy
ol s plie glae e L i ol S
Y 5 ¥4 o 5o Jsb 5 s B ey AS 005
Glasles 6 sl ol 2158 o s (S,
ol 3 s e (S50, ¥4 534S O35 p Siles]
o555 Ok 53 OB 5 53 AS O3 &Sl J= s
o5b e S ST e s ) ey 5 el
e S 5,5 il glales 86 Co (g)ls me
siS il s 5 dals glaes S ax S1L.(P<+/20)
2l s ate e 5l o) e gl o jed 0 o
o oS 3L 5 05,5 o 13 me osle ekl
b ol e e S aL 53 05 S L ol
ol sdS Cil ys slaes S 5 (p<t/+0) AL
AS 05y oMe Sl 55 05 e e LI e) 5

gy Ll ol rals cie daldop S 4 o

NGS0 K VRN SN

D5 il 25 e <58 5l S S > e
2_L>-J.A I ealaad o)'l.? (_',\...::; d)‘ U}f‘)b wj?
22 S s i Sl e 155 el S 2
MDA (5, Sl b Jise el 53 A ol Jloi
ot Ol deST AT b Sl Y e 5l S S
O = Qs ST s 89 Ole (AL o
.(Botsoglou, 2002)..%
Sl aalllas ils oslisal 350 (bl 2 b
et LSS ) LSS e s a a5 0 ol
A s el olans (= w\j ook axlabd
e 5> ANOVA a5 5l eslinal b b b G il
dolie 5l 5 A3 plonil (1844) SAS &bl 53l
o 53 SOl lacals dor gl 1 LSSl

A eslaxal /00 (gl sae

j}g) Y 9 F G o (0% O)9 rh)f\ 23 ra)f) oz &l.} LSL"'(""J‘LS‘.““""O)9)~’L$.’>9}§|5B1 WS,J)ET)J]—\J%\&

Jlmb xS b Gogaw il g S a3k s gulel  BigmS Ul o
SS9 pw S99 ¥ o (g/kg) (ppm) (ppm)
o™ AT R R v/a4 - - . A
gare® yn? Y o/arA® ¥/ra - - Y/0 B
NS SRS o A S /¥ - Yoo Y/0 C
R LRV e R & Y/EA - Sas Y/0 D
YAy e v/a5® ¥/ - qu Y/0 E
R IRV s /e Y/AY /0 - Y/0 F
/o0
S VA esd AT SEM!
JERR /Y Y /NF /Y AR P-value

P/ O) sl Sls me ol sk OLES Oyt a3 plios oo 55 ,ab
(sSe Slone (sl

Yoy



yyay )ul) JY &LJ Y o)l@i‘: Y 093

SSbjpals (Sl yd il

53 e A8 o e 055 e AL (P 0)
daldog 8 53 eS 5 o3y s iS il 05 S
LS el Cke

Slmes ;S o (Sl sime sl S 53 0L ol
0l (61 i S 53 MDA Ol s 51 Ciless
PN ¥ dsdz) a5ls g (Cds 555) el
C3 58 53 MDA sl o o oilid = slaw (21530
35 8 m lial 3l ebizal Lol o2l b3l sl
T 03 ol e falS o pe T PPM e
(p<+/+0) 15 MDA

S50 5 Y o s b 035 Sl

das e Ol Gu el 0l o3ls QLIS Y Jgd s
2 dsb S 05545 (S50, T4 e il 4 &S
S S 4 0301 o el w085 sla sl
o= 3 Ll o ss Sl pae Sl sl 05,5 4 S
b 035 el glaslas L3 55, 4)
s 053 dmaslin (P<0/00) 350 ly me OB,
Laos S b b ghin dald o Gy s 20 s
Sl e sl dn pep g e 055 4S s e OLL
el e S 51,5 alsl glajles 5L coss

Jxsy s eV

35301 63 oglle 95 b B ¢S 5538 T
' ’ (ppm)aj o ) Lo
(32,) (ppm)
\17] *J9)
./Y.C v /e8Y - - . A
b
o /YY /Y - - Y/0 B
% VOA¥ - Yo /0 C
b
/YY o/epY - P Y/0 D
N AN _ qus 0 E
oAYe /A Y0 - /0 F
v /eqV VRV SEM'
NER atd p-value

a,\_;\,)us@\)gjfurjijjwﬁ\}b
ng_f\g'n_;p;é‘)b-):.(\ J&;)Jﬂs&s«;—}?q}
S ST 50 0 Leld iSO, AS o

oj_:}bo.,\ﬁl‘\.:.bﬁug.bﬁjz(* W)MOMW

yay

P /00) Sl s pme S5l s lA LIS st o )3 plias b g >ab
(S5e Jlme sl

asdss s S sad e sos Sldlas s
Fatty ) oo i Slas oS 5T (5l 0, L
el )5 aS gk 4 edd il L (change

s pled &S St gl ST dad sl



en g STl Lea e 03930k L3l g (Satureja khuzestanica)  Sliwjes o pe (uilul 5 adlllas

ol Golms 63N op S ST (s 5 031
3l sl U s s s e ks B S S
4SOl 5 Hob slad s L sSiee (g5lame
g o dadly (oS @ s 5 S5 lades
2 R4S Ay e B 4 (7 JS2) S e
SRS s e S (65 e s e LD

slonl g 4 S Sl Odb 6,5 ST Aol e

9 oy sladia b sus [,,JL.: sladgls .[,,Jl..., A=Y USs

- oS g3 loar LS}-:AT K)) Lgd oo o daline c3 g [,..,)k”;;,_w Lsud.}“—"" 22 C?—M‘w (.Sl—“"_)"‘\—" L 3 JJS (_Sudyls
L8 Glaind ys ol oMo e Mald o ,S 53 OG0 533 Jl= s (gAS

ol &y 4 S 3L 55 04 6 535 BT s S
sl 51 SHm b S5 58 55 5 (foci) glgi 518
L5l ol a8 alamSle S o 355 = 5o 548
L sledsbo 5l edd bl 4 b den 3L alow sy
4306 5 S H)A.;j:fwjg_.i)a sl e

(\c L};.l).}ye.)\.&‘: J&'dﬁéu‘_}:}s‘)

38ls 09,5 53 disad il bl ssias ol la 0Ky - UK

4 Mo slacpz ok )o sl o Golee 5N pa b ol ot e
el (95 ke Blea (55wl ) ol 59K M T
(Feo X

gt 15 o a203k)5 (2,25 G KenS SWT -V S
ol s g conl ead aslsl o2 sladissTy 5l s sladghe
-k plea (5501 ) canl o 0], Jpho 4> 4 sk
F X pleand s (sl

gl sbul g0 4 dien 8l 4 0 65355 BT -F USs
e il bug o5 608 Sldghe 5l goite sla ol by 5 8
58T 55) st 2l 09,5 ol 005 ablo] iy b
(X et )s gl plend siloa

Yoy



yyay )ul) JY &LJ Y o)l@i‘: Y 093

SSbjpals (Sl yd il

Richard ) ol pouS D61 b adis aasl s 40 08
s O35 93 Suls pme il 58l Olaa=s (et al., 1975
S e 10 Lt w15 255 b Jb
Barmase et al., ) L SO sdalie WS):%T ¢J§j.LS
OPPM luis S 515 Ol Olidss oomen (1990
Dl e B sk e 53 S SO
—abosl gl sles o OB Jlmb O35 15 ms
o 5 4 aS Olae=s sl (Richard et al., 1975) .
sk o 53 S ST T /0 PPM 5k
Jb 055 Jls gme il 53l (s 5 03 S eslinal 2558
.(Oguzetal., 2003) wsls ples |

0351 (glme o B me oS sls OLES Slidss
lasslil 5 slal 238 Glaar s 53 oS 5]
S 03 =l s esls Gl Laads 5 Jlb s
(Huff b oo Al o gad 5 s o3Il 45 ol
0 s sl Cﬁl‘”" 531 L and Doerr, 1980)
OBy Jsb 055 L5 (uls e sl Gl o
A Ll (il sy el oy 5w o
OB el 3B (6 Sse b ousd &S A
SalS 1 b 1 S 56T G e 51 56 035
el PO PPM. e 3550 53 (551 o axd) s
GrteS Ol (S5558) 5 ¥4 55 a3 0)
A odalie

S YVl 5 0L 5 eke glaasl b
53 e 23 OS5l eslanal S e
et 033 A3 2 S ST 03 I slaST 52
S S Gols e sb ar e dali o5 S 55 b
S almes ;S 3 il A baey S e

Sl 5958l Slse ol ea a1, By w_M.SjSD’LJ

Yoo

(5 5 oS 9 Sy

ol il lapor sl 53 AST o 055 Rl
03 2 e Gl e 4 Ll e e ST L
5> Lo S 3T Gia ol S sk S il
2L 358 pll opl o gans SALLES 5 035 OBX
Al e OF o 035 I8l 5 AS S8l s o
La eS0T G5 ,me 315 .(Magnoli et al., 2012)
w58l Gl LS 5 Jlnb S S o 035
Shi ) Al oo 28 o sems U oo st s O35 s
(etal., 2006

S U0 S sdalin YooV Lo 5 OLS sl 5 Lo
3B S 5T S S 530,85 Sa A sy
53 IS O3 Gl el 3 S laas g o
.(Denli and Okan, 2007)._ J,=S o3 S L auslis
S sl Ol 23 S slaer s 53 el Loz 4 b
—— s+ (Curcuma longa) 4z s3,5 555 5l eslanal
DS 5 S S ST ke S SG 1alS
Ol 5 GASI BT ond s S 035 cp o plood
ot opl slaasly b B85 53 oS 550 00 AS sl
oS Wsls olis Olia=s (Yarru et al., 2009) wib .
L S 0l aa 1 il glae o (53l JaSa
=l ials sl (Thymus vulgaris) oo 51 il
e e O 835 g S ST e Sl i 5
=S B sladdll 5 0 abecd g la bl
A3 g1 sl s e bl 533 4 Sl 5 el
.(El-Nkeety et al., 2011)

5 s A s BT B S s 05,
Catl Sl b 5, Shas (8B o5 (o sedd S

ool e et 31 S g 03 )5 sl



len 5 STyl Lon

e 93 s o L3l (Satureja khuzestanica)  liwjss o5y (bl il aslllas

50350 O8I 5 45 S Nl Cola el s
C3L o3 oy ol 358 el ) s s laalis
Magnoli et al., ) 5L - ol s 058 el 3l
St ) Bl S 5 e e (2011
L) Lol 5 LaalS (S 53 3 5SS 5]
OB 2 3 asjle ol 5 plKm 3 55 s sl
S s pos=e IS (e odds O sedd 5 (Sl f )
G0 blE Ghls 5 odS s Dbyl A 5o,
Soolge 02 5 Kb O 5 poste S 38 o
Slaphisl sy e ois LOT Sa) 3 Ao s
Jb 5 s (s 2B o L sl
Sl (Igbal et al, 1983) ds, s |ilos
L s poae 51 3 0 sl —ulbido
ol 5 0055 s Dl Jold AS 53 (S S
35,5 kS Sbad s S5l (F i et s 2 ST
AlE s 2SS i S e sladn s GSLs
s do o) Glad sl 358 5 sl (55l
(Oguzetal., 2000) L2l o Js

il DS s i pl 4 s (55
sl @l b 33l 55 as sls Ol S 55 | silienS]
2009) A3l o o5 5SS 5l O gl o i
S sl g e Al o535 L (Sherif et al,
s Je o3 3 ol o3 ol Ole 58
o)) 533 05533 ool 0l I s 5 o Lo, 5T
e DG 28 S sl s S 4 e ol
3 bt Sla et o Shas Lo oS SO0
Raju ) dizy o5 ) ool piiams 5 w20
.(and Devegowda, 2002

Cte ol 05,8 L (ool e Sl s L S
it 03 8 et 2 o (e O3 LI
O35 Ll ol (gl mme Soslss Cilisen (slae s S
02 Cte dals 05,8 53 s B ey 5 oed
O35 (i 5 Sl oalS Loy S ol b anlis
AZIMI) 55 Cod 55 O3l s S Z3L 3 05,8 55 o
Setal., 2013

o1 glme o 5 il pilad Sl eslizad
3 S MDA (g 5 LB 2ol oo (S 50
5 omiS e glaast mTes b il s s
SialS o o L bl LS 5 48 A asiis
El-) 53,8 ot S ST 51 30 55108 e
S— (Curcumin) -, 55,5 .(Nkeety et al., 2011
Sy sl a8 Cl S 01l OlnST 2T
Ik plard Olal o 5l asS558 30 AS
el VL SlSt 5T 0ls glls 45 sl e
A ST ol 53 e 5SS e e
S IS 53 S Ol ST iy  bles
SISl siS s o Olge w530l ol e
o e s 05515518 w31 5 05081 5151
OgeldemnS] oy falS Sl 5SS 0 e 4 LS 0
Shen ) >3 oo eS| (Sl Conds 25 5 Lo
Shss O me 45 Sl sl i1 S (et al., 2007
Origanum ) i 3555 0 eslal iles Syl LS
(SISt o1 ol g 05 g [ ls aanls 4 (Majorana
WS A Hls el 0ty S S kS 5 (Shues s
=7 OselenSt Rals 5 ] B e el
ol e b glaasl b ault o Ly e
.(Denli and Okan, 2007; Blount, 1961)

Yor



yyay )ul) JY &LJ Y o)l@i‘: Y 093

SSbjpals (Sl yd il

Sl 5 O abedsn bl dds O e
O el & atly DI pl 5 5 e AST L
s—b .(El-Nkeety et al.,, 2011) a_sl o Ll
S Sleslazad YOy Jlo s 0L e 5 sl laasl
sbla= i el g (Nigella sativum) <laalos oLS
5 Al anils edd LAl S ST o ol 3
i QL 3 AS el oS (g5lesl o e
Ayoub et ) 35 wlualw o e 40 1S ST L o
ooy S 53 el sdalin S Ol > (al., 2011
Coawy 3 ol 5l glw) g o) 0 odS bl s
1> QL (ol ol s 25 s S S
oalS Eel Sl o e uilul 5l eslital &S
) A8 sosb s S s sl ol (e
Lo LU Glal O paae 555 Rl L Ll
T R U T
FOPPM sl s Sl o5, bl S eslinad
Sl s sk 4 LS e cosd e D3

s halS 1By S 56T e

aaly 4y S 3 e slonl (60oS lacal

35 bl Sl U ol adllas 55 oS 61
> .(Robens and Richard, 1992) ._ib o 5814
Sl sy 55 oS Oledbl A8 Sl ks
Lol andsd Gl 4S5 G55 5k s
OLSen 5 JsSls Sladllas 3515 545 5 S 51
el andis sloa ol 65, Y0 V) s o
S5 PF d WS 05 2 sS85 S S
e>—is (Magnoli et al., 2011) wosls plas 1, us
Wilen (poze Slagw pul (2 5me 53 (85 15 &S A
55 S T ol Dt 05 2S5, S 5
Miazzo etal., ) &S o LALi5 |, AS o sase 5 O
103 Sedaliie VAAT Jlu 55 0, Kas 5 JL3I (2000
SIS o s & ol Blim 26 S
2 & oS ST Il Slen G b 51 Gl Jals 3
(Igbal et al., 1983) 552 o Jlos| P40, 5 S s
S T Sl 1S 38 IS s

O O35 4y BB s sl da sl ailud ol es

Xbe

.

9 ubl_>- osle 92 u.sjj_el ﬂSl_: (\YA\) R ea.ﬁbj_gl_g 9 C 46)_15\ c.‘tcu‘))\& c.r ‘LSﬁ":’JS JNJS ‘.C 6‘-;0«:2.9 ®
Sletn s Ao (2355 laar i sl s 5 3 Shes 2 Bi e S 53w 03 1 STy 0 b w55

YAY-YAVY :lin c\co)LQ*f: ¥ 09> cu‘ﬁ\ L;o‘b CJ'LO

am‘swl;)l_v"]]_&.a;f OL;J-’T_))_}:-E cr\.: 6\)_59- u_'s.:_jj‘.é\ (YYAY) £ ‘J"\dlz:’“}“J‘LS)‘M’if; L

R AT ) cd‘Jgj ‘uw)Jw CM_..:JS

e Ahmadvand, H., Tavafi, M., Shahsavari, G., Khosrobeigi, A., Bagheri, S. and Abdolahpour, F. (2013).

Hypolipidemic and antiatherogenic effects of Satureja khozestanica essential oil in Alloxan- Induced
type 1 diabetic rats. Zahedan Journal of Research in Medical Sciences, 15(8): 26-29.
e Alpsoy, L. (2010). Inhibitory effect of essential oil on aflatoxin activities. Journal of Biotechnology,

9(17): 2474-2481.

yav



oen g ST lan e 93 s o L3l (Satureja khuzestanica)  liwjss o5y (bl il aslllas

Amanlou, M., Dadkhah, F., Salehnia, A. and Farsam, H. (2005). An anti-inflammatory and anti-
nociceptive effects of hydroalcoholic extract of Satureja khuzistanica jamzad extract. Journal of
Pharmaceutical Sciences, 8(1): 102-106.

Ayoub, M.M., El-Far, A.H., Taha, N.M., Korshom, M.A., Mandour, A.A., Abdel-Hamid, H.S. et al.,
(2011). The biochemical protective role of some herbs against aflatoxicosis in ducklings: I.
TURMERIC, Lucrari Stiintifice Journal, 55: 150-159.

Barmase, B.S., Devegowda, G. and Devurkar, U. (1990). Reversal of aflatoxicosis through dietary
absorbents in broiler chickens. Proc. XIII National Symposium of Indian Poultry Science Association
held at Bombay, 20-22, Dec.

Blount, W.P. (1961). Turkey "X" disease. Journal of British Turkey Federation, 9 (52): 52-61.
Botsoglou, N.A., Florou Paneri, P., Christaki, E., Fletouris, D.J. and Spais, A.B. (2002). Effect dietary
oregano essential oil on lipid oxidation in raw and cooked chicken during refrigerated storage. Meat
Science, 62(2): 259-265.

Collins, A.R. (2004). The comet assay for DNA damage and repair principles, applications and
limitations. Molecular Biotechnology, 26(3): 249-261.

Denli, M. and Okan, F. (2007). Efficacy of different adsorbent in reducing the toxic effects of
aflatoxin B1 in broiler diets. South African Journal of Animal Science, 36(4): 222-228.

El-Nkeety, A.A., Mohamed, A.S., Hassan, N.S., Aly, S.E. and Abdel-Wahhab, M.A. (2011).
Antioxidant properties of Thymus vulgaris oil against aflatoxin- induct oxidative stress in male rats.
Toxicon, 57(7-8): 984-991.

Govaris, A., Botsoglou, E., Florou Paneri, P., Moutas, A. and Papageorgiou, G. (2005). Dietary
supplementation of oregano essential oil and tocopheryl acetate on microbial growth and lipid
oxidation of turkey breast fillets during storage. Poultry Science, 49(12): 969-975.

Hsieh, D.P.H. (1985). An assessment of liver cancer risk posed by aflatoxin B1 in Western world.
Trichothecenes and other Mycotoxins, 11: 369-383.

Huff, W. E. and Doerr, J. A. (1980). Synergism between aflatoxin and OA in broiler chickens. Poultry
Science, 60(3): 550-555.

Igbal, Q.K., Rao, P.V. and Reddy, S.J. (1983). Dose-response relationship of experimentally induced
aflatoxicosis in commercial layers. Animal Science, 53(11): 1277-1280.

Kalaiselvi, T. and Panneersalvam, C. (1998). Effect of L-carnitine on the status of lipid peroxidation
and antioxidants in aging rats. Journal of Nutritional Biochemistry, 9(10): 575-581.

Karaman, M., Basmacioglu, H., Ortatatli, M. and Oguz, H. (2005). Evaluation of the detoxifying
effect of yeast glucomannan on aflatoxicosis in broiler as assessed by gross examination and
histopathology. British Poultry Science, 46(3): 394-400.

Leeson, S., Diaz, G.J. and Summres, J.D. (1995). Poultry Metabolic Disorders and Mycotoxins.
University Books. Guelph, Ontario. Canada.

Magnoli, A.P., Monge, M.P., Nazar, F.N., Magnoli, C.E., Cavagieri, L.R., Bagnis, G., et al.,
(2012).Combined effects of aflatoxin B1 and corticosterone treatment on selected performance indices
an liver histopathology in Japanese quail, Poultry Science, 91(2): 354-361.

Magnoli, A.P., Texeira, M., Rosa, R.C.A., Miazzo, R.D., Cavaglieri, L.R., Magnoli, C.E., et al.,
(2011). Monensin affects the aflatoxin-binding ability of a sodium bentonite. Poultry Science, 90:
352-357.

Miazzo, R., Rosa, C.A.R., De Queiroz Carvalho, E.C., Magnoli, C., Chiacchiera, S.M., Palacio, G., et
al., (2000). Efficacy of synthetic zeolite to reduce the toxicity of aflatoxin in broiler chickens, Poultry
Science, 79(1): 1-6.

Oguz, H., Hadimli, H.H., Kurtoglu Vand Erganis, O. (2003). Evaluation of humoral immunity of
broilers during chronic aflatoxin (50 and 100 ppb) and clinoptilolite exposure. Revista de Medicina
Veterinaria, 154(7): 483-486.

YoA



WWAY ol YV ols F ojless & 0)50 SSbjpals (Sl yd il

e Oguz, H., Kececi, T., Birdane, Y.O., Onder, F. and Kurtoglu, V. (2000). Effect of clinoptilolite on
serum biochemical and haematological characters of broiler chickens during experimental
aflatoxicosis. Research in Veterinary Science, 69(1): 89-93.

e Raju, M.V. and Devegowda, G. (2000). Influence of esterified glucomannan on performance and
organic morphology, serum biochemistry and hematology in broilers exposed to individual and
combined mycotoxicosis (aflatoxin, ochratoxin and T-2 toxin). British Poultry Science, 41: 640-650.

e Richard, T L., Thurston, J.R. and Pier, A.C. (1975). Mycotoxin-Induced Alterations in Immunity. In:
Microbiology, Schlessinger, D. ed., American Society of Microbiologist, Washington, D. C, pp: 388-
396.

e Robens, J.F. and Richard, J.L. (1992). Aflatoxins in animal and human health. A Review.
Environmental Contamination and Toxicology, 127: 69-94.

e Rosa, C.A.R., Miazzo, R., Magnoli, C., Salvano, M., Chiacchiera, S.M., Ferrero, S., et al., (2001).
Evaluation of the efficacy of bentonite from the South of Argentina to ameliorate the toxic effects of
aflatoxin in broilers. Poultry Science, 80(2): 139-144.

e SAS (1990). SAS/STATR User's guide, release 6.03 edition. SAS institute Inc., Cary, NC.

e Schell, T.C., Lindemann, M.D., Kornegay, E.T. and Blodgett, D.J. (1993). Effects of feeding
aflatoxin-contaminated diets with and without clay to weanling and growing pigs on performance,
liver function, and mineral metabolism. Animal Science, 71(5): 1209-1218.

e Shen, S.Q., Zhang, Y., Xiang, J.J. and Xiong, C.L. (2007). Protective effect of curcumin against liver
warm ischemia/reperfusion injury in rat model is associated with regulation of heat shock protein and
antioxidant enzyme. World Journal of Gastroenterology, 13(13):1953-1961.

e Sherif, O., Salama Emad, E. and Abdel-Wahhab, M.A. (2009). Mycotoxins and child health: the need
for health risk assessment. International Journal of Hygiene and Environmental Health, 212(4): 336-
347.

e Shi, Y.H, Xu, Z.R., Feng, JL. and Wang, C.Z. (2006). Efficacy of modified montmorillonite
nanocomposite to reduce the toxicity of aflatoxin in broiler chicks. Animal Feed Science and
Technology, 129(1): 138-148.

e Shotwell, O.L., Hesseltine, C.V., Stubblefield, R.D. and Sorenson, W.G. (1966). Production of
aflatoxin on rice. Applied and Environmental of Microbiology, 14(3): 425-428.

e Shukla, P.K., Khanna, V.K., Khan, M.Y. and Srimal, R.C. (2003). Protective effect of curcumin
against lead neurotoxicity in rat. Human and Experimental Toxicology, 22(12): 653-658.

e Smith, J.E. and Hamilton, P.B. (1970). Aflatoxicosis in the broiler chicken. Poultry Science, 49(1):
207-215.

e Yarru, L.P., Settivari, R.S., Gowda, N.K.S., Antoniou, E., Ledoux, D.R. and Rottinghaus, G.E. (2009).
Effects of turmeric (Curcuma longa) on the expression of hepatic genes associated with
biotransformation, antioxidant, and immune systems in broiler chicks fed aflatoxin. Poultry Science,

88(12): 2620-2627.

AAR



Journal of Veterinary Clinical Pathology, Vol. 7, No 27, Autumn 2013

Study on the effect of Savory (Satureja khuzestanica) essential oil and
Polysorb toxin-binder against experimental aflatoxicosis in Japanese
quail

Arak, H.', Karimi Torshizi, M.A.z*, Rahimi, Sh.}

1- MSc. Student, Department of Poultry Science, Tarbiat Modares University, Tehran, Iran.

2- Assistant Professor, Department of Poultry Science, Tarbiat Modares University, Tehran, Iran.
3- Professor, Department of Poultry Science, Tarbiat Modares University, Tehran, Iran.
“Corresponding author email: karimitm@modares.ac.ir
(Received: 2013/12/8 Accepted: 2014/3/3)

Abstract

Anti-aflatoxicosis potential of dietary supplementation of savory essential oil and a commercial
mycotoxin binder (Polysorb) was investigated by study of some internal organ weights, lipid oxidation of
meat and liver lesions. A total of 144 male 21 days old Japanese quails were divided into six treatments
and 4 replicates (6 birds in each replication) and treated for 10 wks as follows: A-Negative control, B-
Positive control-fed diet contaminated with aflatoxin B; (2.5 PPM), C- Contaminated feed+300 PPM
savory essential oil, D-Contaminated feed+ 600 PPM savory essential oil, E- Contaminated feed+ 900
PPM savory essential oil, F- Contaminated feed+ 2.5 g/kg Polysorb. At the end of the fourth and tenth
weeks of experiment, two birds from each cage were randomly euthanized and relative weights of liver,
spleen and bursa of fabricius were determined and tissue samples of the liver were taken. The lipid
oxidation in fresh and refrigerator meat samples were determined at the end of experiment. Use of 600
PPM of savory essential oil reduced the effects of aflatoxin on weights of bursa of fabricius and spleen.
Highly intense fatty changes, large and small foci of hepatocellular degeneration and portal fibrosis
caused by aflatoxin were observed in non-treated aflatoxicosis induced birds (group B). It seems that
dietary supplementation of 600 PPM of savory essential oil and Polysorb can effectively reduce the toxic
effects of aflatoxin B, in Japanese quails.
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