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Introduction: The experiment was designed to investigate the effect of adding rosemary
powder (Rosmarinus officinalis) along with sesame and soybean oil on changes in
intestinal morphology, meat quality and some blood indices in the Japanese quail.
Materials & Methods: The experiment was performed in factorial based on completely
randomized design with 6 treatments, 4 replications and 15 meat quail pieces in each
repetition. Experimental treatments include: 1) Sesame oil + zero surface of rosemary 2)
Sesame oil + 1 g/kg rosemary 3) Sesame oil + 2 g/kg rosemary 4) Soybean oil + zero level
of rosemary 5) Soybean oil + level one of rosemary 6) Soybean oil + level two rosemary.
On the final 35 day of the experiment, two quails (male and female) were selected from
each pen that weighed close to the average weight of the population. Each quail was
manually peeled and carcasses separately, and different parts of the body were weighed
and internal organs were weighed.

Result: The results showed that head, thigh, pancreatic, heart, gingival and testicular
relative weight were not significantly different in experimental treatments (P<0.05). But
the effect of sesame oil was more than soybean oil (P<0.05). In blood indices, urea levels
were significantly reduced with increasing rosemary powder levels (P<0.05). Meat pH did
not differ between the experimental group. Beyond the TBA, there was a significant
difference between the experimental treatments (p<0.05). TBA decreased with increasing
amount of Rosemary powder. In cookingloss, there was no significant difference between
the experimental treatments. In drippingloss, there was no significant difference between
experimental treatments.

Conclusion: As a result, the use of Rosemary powder and sesame oil in diet can have
positive and beneficial effects on quail.

* Corresponding Author’s email: mmotlagh2002@gmail.com
Received: 2 May 2020; Reviewed: 21 June 2020; Revised: 7 September 2020; Accepted: 14 October 2020
(DOI): 10.22034/2€j.2020.136668



Journa

| of Animal Environment, VVol. 13, No. 2, Summer 2021 Ve Sl ¥ aplads AY Jlaw (gosila crnylaans gale 4oliling

b g 3 Al

89 ol o4 (Rosmarinus officinalis) (2 g8 JuS1 39 99 ilideo T glaw (99 1
PP SLSl I (B 5 g AT Olho (Ll gF CaisS 039 wlibidn ) O yudd 5
Wl oyl 59

S0 Jeuadano (sl pla Glas) P Gllas s (sugo o)y illles pucun

d&_’/ {Sb/l‘Sb/éKl—f‘j/J :ﬁé t:lu.a S (5’_}JJMSG.ISJJ/J ‘Lﬁ"’/“‘ ,.a‘;lc AJJS/

oduS> Sl QS
@ ¢ o
St g g dniS 89, o enay (ROsMarinus officinalis) a8 ST s 035538 80 oy e U Jle)T ol aedie S5 woxily
/ _ . 59
A (b S el 0 G (e Sl (g B S ST 03y (el sl S
4 25 il anlad V0 1SS 3 g 1SS Ekes T (Bolas WS b (B 3 Ly 5B o ot Gioleil sl by g 3 g REIE

Fo (V25 JI51 S0 b + a8 2, (V (255 ) o s + 4™ 29, () 1ol bl e jles el |
g+ lgm 85, (1 (255 JlS1 G o + L 29, (0 (25 IS S gelaw + s 25, (£ (2557 JIST) 93 o + S

oo o 8 Dol e 955 5eS0ler 4 S5 (21 9 5) el 3 93 0 5 Gl ool Y0 55, 50 ST SIS 9

.&w}j}&yw}ewwx&néi'))yq

et (359 5 oM 03 6B 0y (S 039 <ls 009 o 039 It L) Lo et (13 sime gl 4755 s s pls

s il

019 Ol (S sz 3 53 (P [00) 350 g ) 31 S 555 e Slis S g, AU bl 2

S st 58 ale 350 gline iyl oy 8 g o ci S pHO,{us}us.(P<./.o)u:b_umswu@.u,,m,@;y\

OVl ey 1 BL Bl jals s (P [h0) clls s g o gme M (g Csbaw) iyl s w3 (TBA) sl

B 3 gy o I ime gl silesT glajle 3 4l AU ) janli 3 50 ale)] b led o g loine

..L:&YC)L&«@:%WcaJ._..’J;Jq;{&))o\ﬂq&;&lfp;x)!uu;»\:s:..:q)‘s;q-,ﬂ

yva

mmotlagh2002@gmail.com :J siius s 5 (i g 3 cany #

AWAQ e YV 1t pady ‘C_JJL? AYAR i VY :C)Lol t_:)lj AYA4 55 rgule @‘)LW AYAL gyl VY sl @)\3
(DOI): 10.22034/aej.2021.136668



Soltani Raber et al.

WS gy g alge

28,8 ool ST olSils eyl g ool 5 aslllas oy
o Jyo b azrgi b alilaz Lo 095 10 el slao >
ol daST 5| 6 5 sl jslatats g4z L) VAFNRC olol pal o
zre 2 Jsl alojl Slge 0oz angs w0z 50 S5zse 2z
(O J9u2) w0 5 (o0 plosl

o3l Ciliseo s ylows 50 9 (STy95 Mo cuS 5 1) Jgua

Yol Yol Y,k (1) (51)95 Sl
ba/o¥ NN oY/ PR
Ya/AN Ya/AN Ya/AN (22,0 FF) Lguw allows

\IYF \IYS \IY'F POUNL LTI 3
< /AN «[AA < /AN Sland prndS g0
ATd DAYd ATd plab S
NE s Na s Sl s
YO IvD Y0 ialiyy JaSo
AT <Y AN e JeSo
Y ¥ e Ry
N2 A" geieJl 6o
\ Y $dbasks

) ! ) 28 5895 b g (529,
w589,

v ) 95 b5
o0 Ao (o2 bondd S

‘a.. ‘.. ‘a.. S A S e ilie LB (5551
(pSkS

vY YY YY (1) pl> S
VY. VY. VY. (1) ey
s o0 s (1) oo
NS -IAD -IAD (1) ot + (g
Ve Ve Ve (1) oS
R -I¥D /%0 (1) o gims By
A oeslyg Mollins axly FEeoee ol (Feling JoSo 0 5kS o

P ke Voo B ppalinge S e VEF - D ol Mallippamly VY - o ¢
P e Y i gMigy oS (e 1o v c0aVloS )5 (e PT+ (K el
£ o VY sl o5 s V1V P+« Sisiliad o5 s FARS (s
P dloe WIS GsS @8 VP g Gdgn oS hee Yor e S 09
Voo sy 05 TTA S 05 FID ol (Bran Gaxe JoSo 0 SolS
poibo oS A 5 IS 0,5 Lo VA0 08 (e P e 0 S A 0l 05

5 LS5 Folas £ L olas LS b B s LaulesT ol
slojl lajlos a2l (1598 raz jal axlad 10 1S5 50 o

VA

OSaa 5 5l Pl

drdde

2L 50 Slge> eBgn S (ee )l QB8 SbsS

O 5 508 oz comlCed 4az gl 090 o0 Cgmme ]
Fletcher 4 Pool) coul g5 slyls baeclss¥ plu 4y comnd « 3V
Gl casla o pliand 5 sl sarnSTol LS 5 (1390
5 Botsoglou) wi,.5 o 1,3 colawl 0,90 (213 olge olud S
oolgils | el BLS (5)le3, b omsS JST (Yoo ¥ o San
S ol )| 45 SzrsS azs po D jgon 5 oog: Al iz 5 aild
Sl (Jo398,15) (I OlaS 5l (S8 ae 390 S 93 B
sya> el YU (b yShas Cools b (Sl ol S jbe,
Gl Gl e¥ lald oS ol e JLstsl ols
Conl 83,5 w2l 1) (b STgm D) 0B, Syme sbocen ol
JebsTolas jo Jled ools 1 Sege (V2 ) )] Sen g Tavassoli)
Jie 5% Job Sl oizes b JiiglS oS
S8 el 5 S leg el (Jiles; gnl s Jsilesss
o lac .(VAAY (Loliger) ol ouls (g3lulaz (255 JolST sl S
CadgS S5y Sk 5l oz (STl (655 gl 2 ogdle (s,
e Gl el 5 035 o 552k (51055 0595 J5b 9 305
el gl ;o (Yoo ) Kan g Formanek) sg.o oo isgS
asly Golpdlal, S e Glgiedy o)l LS 5l eslanwl 4 il
o S5 29,50 55l S Byl 5l laSog3d cnl oS e
e 5l ooliiul (V- + A )] San s WINdiSCh) wigss e ) S5t
Sloaz gz ailig )0 )0 (g ko) ) a5 3510 S kS 20,5 (e Fe e
losy g gl GRIEIL b Gl CobS Sgp o (KBS
S1aS g, YA (g ladl) el rals ooz (gl
99 O 9 SokS (ped JJod g Call CeiSL slagé,
5 Moazedi) aisli co g, slaails aSlo |) ails oyl goudns pabo
el oS g8 wloals Lt ladllae 5l S5 (Y V) o) San
T 6550 5T & Iy 93,5 o HDL s lS’ ool
o)) 5o g Sankar) cesl HDL Jg yadS mlans 1 0189, ol 3G pos
3ol 5o el Jsalsind i e §) (S S sy (V-0
WS (589, S (o0 (S S 9k (i 9 Sl (glsS slagll e
A layalys 0ainSTol SleS 5 wilizee oz slaagl gl
A5 Capols 5 005y phud g s iprnelS (8] a5 Gaxe Slge B
axsl Jlae Jo DNA (o 55 51 Jgolpw 0)ls b pSbas 5 ol
BT 59 95750 S| T 5 ey oF 038 oo (55 LIS
P dlie golaw G393l Sl (qwyp adlllas (ol 5l Bas ol
S5 w039 (ol Sy Dlpds (g ol pends (89S LS
S92 3oz al 0 G9 laat Lol (B g 4tV Dlio elgS



Journal of Animal Environment, Vol. 13, No. 2, Summer 2021

Sl Byme e O 5 ondpbi Jolro Sl i oo 8 el
e JldlS Sl 2 s V- ITBA) g b
S5 g 00,8 Jiie o0 Al 4y (TBA 2,5« IYAAY ol oy auo o
Syre ol oo 0 5 sl T 1 oo gyl oolisl b ol
ools &l e oy ol j0 4ids YO S laalg) .ol ays
b g 90,5 0w aido Vo Sowds w0l 4o bbalg) w50
G yS 03l 2ogil OYA Z g0 Jobo b yiegidgiSionl olSiws 5l oolitil
O AAS () San 5 Pikul) 0

(ZiogS p,5glS 5o aadls Jiglle p,5 L) TBA =6/2 XD
yogidgiSenl 3l oadcdl)d sae D

CingS diged 3 0,8 G ol (51045 b b 68 o5l (s
Sy g oo 18 Seay il jo aade F o Daed g atiloy o)
5o ySlo 5l g Aiged 0D oplais 4B By )5 90 Ve 508 il
03,5 (y39 o)y 9 03,8 Sb QLS M 4zl b alylar 08
az 0 Ve Gles o cele Y Gondy diged 50,5 (588 51
OB 25 Jges® o sl Coledys g 00,5 (359 5 00ls 1,8 15 il
OV (o, 5an 5 BOUtOh) 0 apule |, WHC 4 ¢ 5
() oad SiS Sl e 039

Clehasicd)l =

(#55) adsl (33
Soeis il slate O 2l e 00 o ol CusS aiged 55 Y ¢
SaS g Blo s il 58 51 eolaiwl b oo 250 5 19355 oo S
0,5 (65 oslail baiges abaiwl GBI sles jo e PH olKiwo
Ooly caigd 5l caSe sl G oy 5 L8b Cdl S o5l gl
oo ;o el YT Coody o oaubloz axkad 00,5 159 9 00y 5
ploz ;0 dido Vo Sowdy o 5l s (5,185 ol 5 ilwax o F
Al e yo o sols )3 018 ile ax 50 AD sles jo 0,5 Ll
5 Park) )5 ()39 0)lig0 9 0d S GBS 4zl by (ol las wiged
(Voo F o) Ken
oy sk s = e oy oy e Nl 035\
(5 &gl 039
askad Gl b (6,108 sy 5l il bl g S0 slusl gl

033 )18 Lalls (S az )l 55 5 ol (59 9 entlaa oy cideS |
S50 diged 8,5 )8 (Sl ST 50 Haisjge diged e ol
ab.cdF LB o3 le ax 0 F gleo jo celo YF Cooay i
YE 5l e il 4l e Sl b S wyl aS 09 2o
039 0Lgd 5w eols (il LS 4z )l (55, ool g el

Y \Y ),Ken g Hashemipour) a5 5

(5 &gl 059 — (2,5 2l 039

Lg)lifoLg&q)‘l@ZL;;;él = PARE

(5 adsl o339

YA

(25 oyl 5lom (59 XV

\i" C)l:l.t.u:\u‘Y GJLAJL(\Y JL&(GJ\}J‘%@%J%&AUA&‘LAM

(295 ST g L 895 b popex ) Lo il wiog & )le
2 S D)) ghe (25 JlST+hgw 8g) ab popx IV Jles
V) Veho (o258 JelSTbsm 0089, 4l 20y ¥ Lo o 55k
T J,.JS‘ O xS o,k oy T oled(p S ok 005
25 ) Vb (psS J‘JS‘“‘-"‘-’S DEoal popz O les
V) Yoo (5055 JelST 0S5, 1 00 # o (o 55k
ankad Sy alel IS5 50 5l GialeT bk )0 (pSekS p0 05
Ol 9> 3 00le (ol dz g anlad Sy 5 5 ez paly aze
039 9 (S Cemgy qmd 3l u o Sl Gialejl 3590 09,5 ()39
ozl e Slacend ()39 5 C8 )T g0 ALY (SSE 2S5
S8 035 worne ey wodB oS S Ly i s Y
o3l leslatwl b JU g cutiy ey (oS (a8 o5 )5 009,
an 008 Eod @l g wo S cnjei S o/0 ) Cdo b Jlme
95 S255 009, Jsb o5y 009, Jsb rabexjl (Jobo Ll el3>1 5]
sy Olas 4 bgyye ool plod .iul (6 ,.505l0l poS Jsbo
039 3 §02,0) (ot Djp0ds g WA gzmal (& N ()9 &
el (5 e eSS (S S (6 525 9P B Gl (O
5 ssalejl axly y2 5l (39, FY w55 (155 o HDL 5 LDL
48,5 a8 olej 5 055 s T s 5 Sl ey sk
CoeSes g oadlaz prw sladiged S e S
oy s puile Bl pas ) laebl lp g sad i
O 9 ploul a2 80 Ve oy ag 8o o Fev e S b e ile
2 d9zee JoitedS a8 Jie 6500 Wy 4 Slid ppe
CuS L s CHOD = PAP oy 551 g, 5 ool b p s sladiges

Sladiges 18 99290 W S5 5 Al uad (49051 b (5,0
325 &S L 5 GPOITRINDER oy 51 b, 5l eolicasl L o oo

Sodlitul b s (sladiges )3 09290 HDL.wL (s 905] ()b
3l L (9051 ol 6,25 oS L 5 CHOD-PAP ay3iT i,
adsS CodS (Slaat Ll (read Sz AD nd (6 gl
DA a9 S35 B g (Sedly slacShy (g0 oy alae
CigS CeheS slaylly ol Jaie (S sle azys -V
o3k dw ;0 ((MDA) el g5y glo e ol ol 6 ,loaSS eud o)
WA (5, Sojlail HlaS sl amole £ g ViS5, ¢ Sl
Ol il e 0 bolpon o demie ol CobgS diged 5l )5 ) -
00 ondy yUlo 4dS 55 Hed Voo v S pu g 4lBS ) ety Hlade
oo T 2l oo FVID L ool oy S, 55 5 30,5 519,
Slp Vee ¥ SIS g 0ol i Lo VIO oyl 4y g o ools )8
e Siwdas diz gaS sy )5 a8l V0w ylasy ol asle,
Consddy gloddsyeais Jglome 1 0 o0l &y ol o 5 4dlol oa



Soltani Raber et al.

9 g (89)) odae (09 S (n e m oS S 05 )]
Of9y sled 59) odae i (39 e (n S 5 (1 (295 JIS)
(P<e]+0) cusils 0929 (5 lo e BT (N o26S JST o aouiS
03,1 ¥ Jgaz 50 ctalojl slajles b g5 slagasls ow)
Cn P i O s ylel Blod 3l 059l Lol (P>+/+ ) el 899 il
525 JelST o) o s 56 5 (1 (o055 T ) e
S9S 039, 39 syt 50 (P2 D) 091 o Sixe Dglas (sl lo (¥
i S s5 00g, 0y (o055 ST (e sl 5 0 it
Solel Sl 5l sl ) a5 (F Jgaz) Sewl 00 Sla il

OSaa 5 5l Pl

ol 355 S 25, 95515 &0 ol
O sk axlad N0 ol J1S5 52 5 ¥l o gl SSolawcd 8
Slel Jl58le 5 ooty Jdod g ay 3o (6l sl o0 a8 5 Jlas o
Al plxilas 00 6 )b e ole . Siloduslio gogs(Y - + #) SAS
el gy Ozt Sialesl cnl jo ools IGT 6l (ol Jow
Yijk =p+ ai +Bjt+ afij + €ijk
Sl csols Sl I oy (gl 0o cdmline e 1 Yik
5 O3y &9 Bl S10Bii (258 JlST s S By (585, £
salejl gl ik 255 SIS o

W

Sl pgSs B39 9 Son 039, Gig ewan 9 I gae
3579 255 Sl 4 bore malojl sloless o s)lo s
DS b pgSm 9 S0 9 Sz g 009, Jobo slaem 50 Cudls
Ll g3y ctalej] slayles s (6,0 e
JAT s slajless )0 i (AS sla il B o)
ialejl 03,5 55 S PH &S ols (Lis (O Jga2) (255
inlojl gl Lo cpm ;0 TBA asuiul 3,0 (0> 4/ D) 35w Sglaio

0395 OIS 39 B (559 e LSSL (33 40y O35 039

bl Glajles ;o (bl 090 (B I Sozed )5 adn
o o Ll .(P>+/+0) ..\Joji; IXV-YRN Lg)le‘_;;.m Sglas (V Jgu)
Sl POk S 8y S A5 wl o pme 85 £9 ST A 09
&5 Slodne iy 5 S 5y Slao )0 (P<e/+0) dgr Lige (595,
el 0393 020 589 51 5 e Ligs (€9, FlaS ol jlo sme (489,
el 5 0 s 035 1 595 JelST s (P<4 )
ke Gt ot 45 Sl 009 SIS T WS (59 o] i
WS g e (S 9 (1 BsS JelST )0 Ligw (529)) oS 09
&,lo e B 6)1-"] Ll 51V 258 J—‘JS‘ 50 938 (ég))
Slodse Gim 0j9 2 B85 JeST gl (P<e/+0) cetls 5929
sdxe s 339 g2 ool lize 1 Ll (P> 0) celad o sine

J.;.lfl/)o% Slade Jl38l b (P 0) cubls dg2 g jlo e IS
&l Fxo B=ICo0KINGI0SS aeinl 13 )08 LuaS TBA. 265
;5 Drippingloss sl 8 )5.(p>+/+ 0) 345 ciulo;l sl ,lass

P>/ 0) Clla 3925 (5 )lo Fre glas wl.n)i sl jles o

b iy sl 50 (3 (339 05 Ver (s13 4 0 5) ABY (g3l S 1 (RS LS 509 Cilicko Zglam g (bgw b 02xiS) (p29) i Y Joun

Abp e odmo ey B WSSL ws ol Lo e
AN VAR -I$1\P <2 -Iv§ vivab overy YE/YE IV oS s,
-/AR VIAA -/f0? <IA% -Iv§ YIVAR O VENE vreeP FIAY bsw 3,
SIYE oYY N YA a8 leSA - <NYF “IVYY “[+AF SEM
-/AY VAT -IF¥ - IA$ -IV0 YIOY  VFeY YENN \\td V 2SS
-/9¥ VIAY <IFY -A¥ -Iv§ \fAtd VEIYF YYVY £V Y 0SS
“IAY V/ag <IFY gLe -Iv§ YI5Y VE/FY YV £/ ¥ eSS
SFY el Fe [N XE ey SAAY Y -2 AR SEM
“IAY VIAY <P -/a¥2 “IYY VXY YA YE/Y- \X Y omsS ST s s ods,
\/ VIN® < /fy® -/9f2 A Y/VEC VEIvY YEIYA fIVE Y 255 ST j0 0z e,
AN Y/ < [fya <IA¥P -Iv§ YOV f YY/£0 FIAF ¥ 2sS ST o asuS s,
-IA¥ \IAY -/f42 -IYv© -V YIAY? VEIYE YY/oY o/ Vo255 JdST 5o Lgw (29,
“IAY \IAY - ff -/9f2 -IYY YIVA? VEIYE YY/-A FIEA Y 295 ST 50 Lgws (4é9,
<18 VA~ - ff <208 “IYY YIVY® vag YYIVE faY ¥ 258 JelST o Lgw s,
R SRRy IR TR 7SR A SIA e Y/AY - A4 SEM

P-value
.10 A ¥ “[\Y -I5Y Ve SN IBYY AL Y ey E9
SNy SINVFY “IAVE “IYA NG IFYO  -/FYF - IOFY -IFFF ey, s
-IY0 AN <[+ ¥0 IR -/-q SDYY 1eAD Y -Y -NPE o255 LISTx e,

Al ee w0 gy e (ol g Dl Sl gt o 0 Dglate By,

VAY



Journal of Animal Environment, Vol. 13, No. 2, Summer 2021 Ve GEal ¥ oled Y Jla (oo sils ey huns cale dolilias

(i 3 32 55 o) (SibsS Sl yols 33 (g5 Saminlyd 1 (oS JulST jog cilisio Zglamw (Lguw b a2S) ey pil i Jou
30 b I SUT LDL HDL Joyads 0y yudS6 55 o 35 ol5

YESEIFA 0AYD  YY/EY VYLV V-VAA O TIYD TYVAD oS g,
YEEEN D DAY YYIAY YOI Y-q/1) \D YV/E- Ly o,
INAS Y/oY - IvY Ao N AGIRTARYZ £IAR SEM
YOOF/IAS 03/20 YY) Y48/ VeAIde YIS TYYIVE VoS S
YEYO/Y- FOVY  YYIA- VEY 50 VY445 Y-a® YYY/A- ¥ 855 JiS)
YYVA/AA OOIVE  YYIFH Va5 VeENY YLD FYYIAY Y 5SSl
) YV “IAA V- /oY SIVY SIVEY AIFY SEM
\INZ RN SYIEY  YYIYE YAE/-A VY YO  YYV/O- V omsS JelST s wmiS ok,
YYVA/NY sOfY YROY V855 VAY/YY YA YYAIDS ¥ 855 JlST s amiS od,
YYOV/SY OYIV.  YYITS VABIYY AT Yo YYD Y o855 JlST o wmiS ok
YOSY/PY YA GUE SVET YYY/AY (Rarlas YAV YYSAAQ Vo855 JelST o b s,
YEa. 5V SNLY YV VEVIYD Y984 Yoo YAVY ¥ 855 S 5o Lses o,
YYF/N OAIYA  YY/FY VOYIAY VYT YA OYYANA ¥ o2sS ST o Lsw s,
99/9A oIVE VYO VEIAA /61 JYSY O VVAY SEM
P-value
(A8 JAYQ L 0EY “JAVY “IAAD JYYY LY Oi9y E9
- IYYE 5 SI¥AY AR SIAAY XS N F 255 5] s
Niaai Y- JAYY oY AN Veeo o 5FY @55 JelST % o9,

WGl oo S0 g s [0 Sl pe Dol Kl g o 30 Gglaie Byl Ao b iy paed s LDL YU alils b 5g 50 - HDL

095 Sz sy 33 39 (339 9 Jsb 2 (29T JulST jog Ciliss Zolaw 5 (Lgw b WS (525)) ;i dunlio :F Jgun

= 039 s Job
P95 S5 089, S 95 039, P95 SHjpedgy  SxgS 039,
-10% CIYY v/ay AIYQ Y/ay YA/ Y V sy s
N CIYY Y/-q A+ ¥ YIAA FAYY Y i, o
o /+YY eV NARA AR “eYY -[FEE SEM
- 10¥ JYY YIA- A4 YIAS YA/ Va5 Jls1
RINA JAR AFER AIY - Y/aN Y-/a0 Y 285 J_JSI
QI DAR YO A+ Y/ Yy/fa V@,SJ...ISl
.|eYF [NY o[e%¥ “\YA <[+ AA - JOFF SEM
<100 JYY - Y/ A AT YIOA ¥1/-4 Vo255 JlST 55w s,
N CIYNY ¥4 AIYO Y/AA Y. vE Y s ST 58 S s,
<104 CIYYY Y- A/ - ¥V FVFA ¥ omsS ST o auS oié,
N SIYYY Y- vy YIAS ¥ Vo255 JelST 0 Lges i,
(I5Y JIYE- YIY- AIYS YIAO YA Y o255 JalST 55 L s,
1o AIYYO D YIva YAy ¥\/F Y s ST 5 b s,
o[eXY [y -\YF /YO SAYO -IY£a SEM

P-value

<IVED “INYA <IYay <Y “IF) “IAVF s, £
<IYA- INA AN AR - JOY'F -IYF¥ 29 JJSIC_IQ“.
SIVYE “INYO “AYA <IFVY IAVY “/AYA 255 JelST x ok

YAY



Soltani Raber et al. OSaa 5 5l Pl

g5 Syl )0 CubgF CondaS (29T kST 509) ilitko Zolaw (Lgws b aS) ) 55T 0 Jgu

ol 6,10a%s cud b aslgs S el _ TBA
AN CP) - 09> A o M»\”OJ.H,JLO ?;‘51*") PH
(o ,0) (d0,0) (o)) i
(oS oy olus

SYIVO VYN FYIVA - 108° #19.- V e,

SY/TE YYIYE FY/YY - £52 FIANY Y g, b

-8V -Y4 Yisi S oYY SJovE SEM

SYIYTY YY/AN FY/O) -/£92 $IAQ Y 2sS ST
SYIYO V4. £/ <10V FIANY Y 2sS LS
SVIVY Y VAN FY/ A o2 $I9F ¥ S s

- IAY -Ivs Vs S[oYE .- £Y SEM

SYIVO YPIYA FY/AQF ./£q8 £/ V S ST o amuS s,
SYISY V1V /08 £Y/FY < JOAR $IAQ Y 2 JST o amuS oés,
SYIYA /- £/ - Joo? 714+ Y 295 SIS o amS 8,
£Y/24 VYYD £/ A .2 $IAS V255 JulST 5 L oy,
SYIAY YY/YE VAR N FIVA Y 25 ST 5 L oy,
IYAYS YYNY FYNA - [£YR £y ¥ S ST o Lgws s,
VY 10 YIvY o[- FA f SEM

P-value

- IYos - IYYY VY- R 100 OEey £

S IYEN SIAYA - IVO¥ -/aYY S IYON 25 ST b
-JaVE IYYA -JA0A ARy - IPYY 2sS JISTx éq,

P llos S oo 258 JlSTo)las @ FlS e )5 L YO il
O S S Y eeddS 65 5 JgpiedS LDL HDL yiolie 5,90
TN o Kan 5 Yesilbag Luwss igle] 1o bl Lo
ool a5 w5 s S5 sloazinl b 238 JIST 13 s
ol o Sgiled 5 GmslSeen (Al con (55 ST 0 jlae
OhlSes g Yarni aes oo Al 1) Comgdd 4 Judg e S
95 09> Slosd zolw (o295 U1 ) aalllae o (V1Y)
o b9e S92 (ol sl Ll yd )3 (95 sladd gamlanns]
G2l (93 s (295 ST B pae b a5 Wiaw) a (nl
B 3 stalefl 53 05 o iy Gl 0y el 5 g iy
A patie o> sbeazil S g, p (895 JelSTojlas 5 00
Sleogas ply cute Sl 5t (255 SIS o9 5l eslinul oS
Syt e (295 JolS| 00 (mizpe Sl 9 (olierdon
Tob 5o (255 ST 5l oolital il oS s GlaeanST T eudled
il gtaal el 5 5 VT 93 gl i
g STy gem Vgl o 38 i s gl
elem (YY) ¢ Kabourkova) ol 51,5 g JgdS 4
Joas goin sloyiiSh oyl 8 5 aLS (slaojlac aie
5 Cabuk) 4l oo 035, o T gy Sae 2] slaciedlad 5 olgs
2t v 1 (asS JulST) AL Jlab ojlae (Y4 -5 o Son
e 93,18 (S Slaaz g Uk 009, (29,50 ST 55,

\AY

Al o o ys iy paw jo s g Sols Silo e oy Dglite g >

Sow

.
295 JelSToslac a5 00,5 (3,155 (Ve - ) ol e g Ancsin

a5 S aaallies Jiglle s5ime (EalS s @il s olae
09565l GhalS s (o258 ST oS o S lsie bl (rizen
i S 5 sl ol 0S5 ST elslS e i3l 5
(Voo ¥) oo 5 L oS o il S IS 19 1o, 0
2 i g S Sl Gl b oS A1 stalesl o
S xSl 9 (25 D (oLS slaolas bawgs (o9 See ks
059 lB g (s SRSl dggr cum Spmslyinal (28
LS 50 0,8 e VE- 5loslanul (Y- 1Y) Yesilbag .ogd oo diew
0395 Job ,o a8Y 5 % 039 IP o (295 kST 0 jlac 5
25 L 6 9y R (el 53 9ds0 0593 (b 5 03,
loazinl 345 sy aoecl ool 4 by glaasinl 8 HE ol g g
Ol 5l Sy i8S 15 8l o gl tne ©jg0t a2Y
ol s 033 9 00 ol by Gl s 0T S b )l
Sl 5 e ITAF e 5 calle) aims e Lial33l 1, pla
Doyl i b 4t sladminl 3 oy 3 YU Sliios
Sl syt 6l (Vo V) S 5 CiftC Lamgs _igios 4o el
28 Jol ames (nl o Fe> glaaznl s s )lej, b (255 ST
2 oot 09> Sl waw el cow (o295 JulST o)las o5



Journal of Animal Environment, Vol. 13, No. 2, Summer 2021

OYAQ) 6,8l 05,5 o Jgame sodlw 390 5 SlbsS CodnS
o Wl g @al e ojlae 5 (295 JolSTo)las o5 olo
b ool olen 5 ons WS wadls il clyime 13
22l 09,5y Comad slnnSTy 95balS Codlad 2l (613 e
(Y- %) oK g SOkmen (Y- -9) Ko g Ancsin .azils
Celled sl)ls (258 ST 50 S92 g0 Slge 5y (S a5 3,5 315
i)l et ST cigadd il (i T alaz 1 (5 251, 5T
s o255 ST L sniandis slagnz ol anil oo ,aelS
S0 Lilize slayley Ho o] anew cagS ,o TBA ialS
u...:olf WL:.QLSLSLQG)LA.C(Y' VY au‘)ls.o.‘b 5Yesllbag)05.~;(5a
e s bt 50 0l (5)1aS GlacilsS slud 5 gl
Gonzalez-) wigs oo (65,1005 pla ;o Collasl pabs 5 90 ialS
356 oy 81y ol ;0 (Y ) Y-+ Leeson 4 Esquerra
Voo slazidsS o guilanSTolud ol gq, 295 JudST o lac
S 5l o o oolial (oasS LISt ojlac p,SolS 5 05 e
az 0 VA leo 1o g oz 0ui el 3l (5 lake ‘5.;91@5'1 LY
TBA 50 45 00,5 pglae iolej] 5l ams o (g )l0aS5 ol 5 6l
3 Eus8 wllgS b pabo 5 90 9 39 48l S5 )3 e g0
S0 aS al )58 lasdllae o 0,8 Tag elS 50 (6,l0aSs Jobs
lo s Cdale )5 ol 00t ooliiul bl o lac 45 slaog 5
Sl g YL ol 05,3 4 Cond 555 sloazgx CudsS (o
YWY o) e g Hussein) ol 00gs 5 cyuly Wog 5 ) )0 TBA
035 glaaxg> S 59, » TBA Liolejl 5l ol ass
o g LIST 0 lae 43355 L a5 oo ()Las 255 JlST olae y
Slaslie b asas cpl el ai8loggs 5,0 g O)904; TBA
Plssa o (Y- + #) )J,5en o lee (Y 2Y#) Froning () 4AY)Dawson
o Las SlognST 5T ools cuils Saboa(Y + +A) ol Son g
Papageorgiou) cewl oo yolilay 5,500 sl B olaass (o0 oL
Geiod 3| ol i b 558 b iale] salad Y+ ¥ oS om
SlF Rt CoeS saazinl 8 oS JIS1 56 9ol ol
589y ol yends 89S LIST 591 (8 pae.0iS o dwli | LT g asls
inloj] (sl jlas ol b g oS 35 el (Liguw L aiS)

il (s fo a5 iy sl

e

.
w91 olS oS 0,5 15b AFAR (w5l g e o LSl
(S5 Az sz )0 S CodsS 5 s B wle Ssre 50 55k,
ool 03T ol8ils 55,5l 50 55 slaony! Lo (ivled Croziy
YA YY Sl Sl 55 ol

\AD

\i" C)l:l.t.u:\u‘Y GJLAJL(\Y JL&(GJ\}J‘%@%J%&AUA&‘LAM

oolaiwl (Yo o A ¢y ) e g WiNdisCh) 058 co (sivas! oo S5t
A o95en,9l8 5 Splin slaclled p (asS ST o)lac |
1B 5l eolainl gl o 089, y0 pd> Dlas Sgr a9 Sy
o xSL S slawy alS s (295 JudSTas 0V 5 Lol as o
Y5l (28l oo Sl iz pen B 550039 5 K 5o
o ST & g0ty Slge oy (o 2l b )lsS W) plas yo
Bolukbasi) o 5,155 dlod 0 55len o slo s S Lcases ials
S o) 2L sleolac gol> sloo > B yas (Y- -V (Erhan g
5ol oad U ol s 5 aime e 2l 1) 035, g (4,
S5 S sS a5, Jsb 5 alS il o 005, b oo ol
zhw O yge ol 10wl e (dke Slge 4y cw yiwd 390 YU oniad
CLJ.}‘ ‘5m QI}A u..\> 6‘)4 6‘0;)3) Lglom B e ) Lg).aps
yae SIS oS s @y 089, Jsb yo palS ruizen il
ol s slaazily b Y clids b il e bags 5L
&l a2l slo Sog33l lareas laglonsT ool asly  Kalos
soba Sl lalSool; absay Lol b a5l 5ol
ol B ran (Ve V)], Sen 3 JaMroz) wigd co oolaiwl 0 pus
32 eI bl 38, W e e e (5255 ST
B w; Sl Ogude U"‘ » OBMC és.wu’do LQQT w;
‘_,’.':.ZT 5leslainl ol o 50,5 ¥ b o eslalsST sld blas
o |y I3 ClaS g (5 10K S (255 JST) Lo ylosT]
5 ST T Cols Slls o 2gS Jb5T (25l obS aisd oo
alie lacd, an o o Sy ulul 5 005 658 (29, 50en
o, Kea 5 Spernakova) oS e Jes edSolol 5 g ]
S 0% ,a)fjl.S » f’)fgsl“ﬁ Foo )L.\.Lc )l oslazul (Y”V
2 pS ke YO0 5 ds5 sleazg aliy; 0y jo (25 JS1
Sl gl 5 9l oy b dlie 13 B eolizg 55k
w; WL.S Ogrds w9 oalos u.@lf |) Lb@? uﬁw‘m‘
1o 235 JIST Lo lo0lS S craliyg (VYA (g li 25 o
255 ST SloenST 5T cdlad i (698 SlonST sl e
Oz Sl sl S556555 5 J9ib)lS edes SLS 5 4 by
JedST ojlas Swijlosl 51 g 5U5ans g 00iylojl ooyl culled
ok pliize ool 00l Sigaedly| dnsl padgilin 2 255
aS bl yo g 00,5 adllas 1y 2sS JST oS 5T colled
(255 Jb1 S5 sl 5s9) Usilessal s Jsiles) 9 Joishs)lS
a3 oo ylis Jokw slalis g g3 50 |LDL SlowsST 5T colled
3,5 o155 (W) Jl> (Y- -7 ) Sen 4 Florou —Paneri)
o> OmlinnsST Gislal 36 4 o 25 JISToLS o0
Gl s b 0z 50 (255 LAST o5 0 )5 el e



Soltani Raber et al.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

\AF

Kabourkova, E.; Lichovnikova, M. and Adam, V., 2013.
The effects of herbs feeding on antioxidant liver activity.
Journal of environmental sciences. Vol. 5, No. 13, pp: 23-30.
Lee, K.; Everts, H.; Kappert, H.; Frehner, M.; Losa, R.
and Beynen, A., 2003. Effects of dietary essential oil
components on growth performance, digestive enzymes and
lipid metabolism in female broiler chickens. British Poultry
Sience. Vol. 44, No. 33, pp: 447-450.

Loliger, J.; In Allen, J.C. and Hamilton, R.J., 1983.
Natural antioxidants. Rancidity in food London: Applied
Science Publishers. pp: 89-107.

Moazedi, A.A.; Moosavi, M. and Chinipardaz, R., 2011.
The effect of estrogen on passive avoidence memory in an
experimenta model of Alzheimer's disease in male rats.
Physiology and Pharmacology. No. 14, pp: 416-425.

Park, J.H.; Kang, S.N.; Chu, G.M. and Jin, S.K., 2014.
Growth performance, blood cell profiles, and meat quality
properties of broilers fed with Saposhnikovia divaricata,
Lonicera japonica, and Chelidonium majus extracts.
Livestock Science. No. 165, pp: 87-94.

Pikul, J.; Leszczynski, D.E. and Kummerow, F.A., 1989.
Evaluation of three modified TBA methods for measuring
lipid oxidation in chicken meat. Journal Agriculture Food
Chemistry. No. 37, pp: 1309-1313.

Pool, G.H. and Fletcher, D.L., 1995. A comparison of
argon, carbon dioxide, and nitrogen in a broiler killing
system. Poultry Science. No. 74, pp: 1218-1223.

Pussa, T.; Pallin, R.; Raudsepp, P.; Soidla, R. and Rei, M.,
2008. Inhibition of lipid oxidation and dynamics of
polyphenol content in mechanically deboned meat
supplementd with sea buckthorn (Hippophae rhamnoides)
berry residues. Food Chemistry. No. 107, pp: 714-721.
Sankar, D.; Sambandam, G.; Ramakrishna, M. and
Pugalendi, K.V., 2005. Modulation of blood pressure, lipid
profiles and redox status in hypertensive patients taking
different edible oils. Clin Chim Acta. No. 335, pp: 97-104.
Sokmen, A.; Gulluce, M.; Askin Akpulat, H.; Daferera,
D.; Tepe, B.; Polissiou, M.; Sokmen, M. and Sahin, F.,
2004. The in vitro antimicrobial and antioxidant activities of
the essential oils and methanol extracts of endemic Thymus
spathulifolius. Food Control. Vol. 15, No. 8, pp: 627-634.
Spernakova, D.; Mate. D. and Rozanska, H., 2007. Effect
of dietry rosemary extract and alfa tocopherol on the
performance of chicken, meat quality and lipid oxidation in
meat storage under chilling condition. Bulletin of the
Veterinary Institute in Pulawy. No. 51, pp: 585-589.
Tavassoli, S.; Mousavi, S.M.; Emam-Djomeh, Z. and
Razavi, S.H., 2011. Comparative Study of the Antimicrobial
Activity of Rosmarinus officinalis L. Essential Oil and
Methanolic Extract. Middle-East Journal of Scientific
Research. Vol. 9, No. 4, pp: 467-471.

Windisch, W.; Schedle, K.; Plitzner, C. and Kroismayr,
A., 2008. Use of phytogenic products as feed additives for
swine and poultry. Journal of Animal Science. Vol. 86, No.
14, pp: 8-14.

Ya-ni, W.; Jian, H.; An-lian, Z. and Lei, Y., 2011. Research
on the Effects of Rosemary (Rosmarinus officinalis L.) on the
Blood Lipids and Anti-Lipid Peroxidation in Rats. Journal of
Essential Oil Research. Vol. 23, No. 4, pp: 26-34.

Yesilbag, D.; Eren, M.; Age, H.; Kovanlikaya, A. and
Balci, F., 2012. Effects of dietary rosemary, rosemary
volatile oil and vitamin E on broiler performance, meat
quality and serum SOD activity. British Poultry Sience. Vol.
52, No. 4, pp: 472-482.

Yesilbag, D.; Gezen, S.S.; Biricik, H. and Bulbul, T., 2012.
Effect of a rosemary and oregano volatile oil mixture on
performance, lipid oxidation of meat and haematological
parameters in pharaoh quails. British poultry sience. Vol. 53,
No. 1, pp: 89-97.

&by, olas dlwlw] ALY Ly s g < s‘;l&?

OSaa 5 5l Pl

e palen (1855 wos gl g cutgS S oSy »

B EIR ) 1 VPRI UWE 25 P L VR RE PR VIR wolle

S oljl oRsls (ylzgd olde mlio

J‘)?‘}“ﬂ‘wﬁEwUﬁsé}é)ﬁ CSJQ“‘
&9l Gy Jame asliliad . 5 e ol sole g 5 i 0

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

AVA LY Slrio oF ojla A 0y90

Ancsin, Z.; Erdelyi, M. and Mézes, M., 2009. Effect of
rosemary and garlic oil supplementation on glutathione redox
system of broiler chickens. Acta Biologica Szegediensi. Vol.
35, No. 2, pp: 19-21.

Bolukbasi, S. and Erhan, M., 2007. Effect of of dietry
thyme (thymus vulgaris) on laying hen's performance and
Escherichia colo (e. coli) concentration in feces. International
Journal of natural & engineering sciences. No. 2, pp: 55-58.
Botsoglou, N.A.; Govaris, A.; Botsoglou, E.;
Grigoropoulou, SH. and Papageorgiou, G., 2003.
Antioxidant activity of dietary oregano essential oil and
a-tocopheryl acetate supplementation in long-term frozen
stored Turkey meat. Journal of Agricultural Food Chemistry.
No. 51, pp: 2930-2936.

Boutoh, P.E.; Harise, W.R. and Shortose, W.R., 1971.
Effect of Ultiamit pH on upon the water holding capacity and
tenderness of mution. Food Science. Vol. 36, pp: 435-439.
Cabuk, M.; Bozkurt, M.; Alcicek, A.; Akbas, Y. and
Ckuciyilmaz, K., 2006. Effect of an herbal essential oil
mixture on growth and internal organ weight of broilers from
young and old breeder flocks. South African Journal of
Animal Sience. No. 36, pp: 135-141.

Ciftci, M.; Simsec, T. and Ulku, G., 2013. The Effects of
Dietary Rosemary (Rosmarinus officinalis L) Oil
Supplementation on Performance, Carcass Traits and Some
Blood Parameters of Japanese Quailunder Heat Stressed
Condition. Kafkas Universitesi Veteriner Fakultesi Dergisi.
Vol. 19, No. 4, pp: 595-599.

Dawson, L.E. and Gartner, R., 1983. Lipid oxidation in
mechanically deboned poultry. Food Technology. No. 37, pp:
112-116.

Florou Paneri, P.; Giannenas, I.; Christaki, E.; Govaris,
A. and Botsoglou, N., 2006. Performance of chickense and
oxidative Stability of the produced meat as affected by feed
supplementation with oregano, vitamin C, vitamin E and their
compinations. Arch geflugelkd. Vol. 70, No. 50, pp: 232-240.
Formanek, Z.; Lynch, A.; Galvin, K.; Farkas J. and
Kerry, J.P., 2003. Combined effects of irradiation and the
use of natural antioxidants on the shelf life stability of
overwrapped minced beef. Meat Science. Vol. 63, No. 4, pp:
433-440.

Froning, G.W., 1976. Mechanically-deboned poultry meat.
Journal of Food Technology. No. 11, pp: 50-63.
Gonzalez-Esquerra, R. and Leeson, S., 2001. Alternatives
for enrichment of eggs and chicken meat with omega-3fatty
acids. CanadianJof animal science.Vol.81,No.3,pp:295-305.
Gonzalez-Esquerra, R. and Leeson, S., 2000. Effects of
menhaden oil and flaxseed in broilers on sensory quality and
lipid composition of poultry meat. British Poultry Sience.
Vol. 41, No. 4, pp: 481-488.

Hashemipour, H.; Kermanshahi, H.; Golian, A. and
Veldkamp, T., 2013. Effect of thymol and carvacrol feed
supplementation on performance, antioxidant enzyme
activities, fatty acid composition, digestive enzyme activities,
and immune response in broiler chickens. Poultry Science.
No. 92, pp: 2059-2069.

Hussein, M.H. and Hayam, A. 2012. Incorporating essential
oils of marjoram and rosemary in the formulation of beef
patties manufactured with mechanically deboned poultry
meat to improve the lipid stability and sensory attributes.
Food Science and Technology. No. 45, pp:79-87.

Jamroz, D.; Orda, l.; Kamel, C.; Wiliczkiewicz, A.,
Wertelecki, T. and Skorupinska, 1., 2003. The influence of
phytogenic extracts on performance, nutrient digestibility,
carcass characteristics, and gut microbial status in broiler
chickens. J of Animal Science. Vol. 12, No. 3, pp: 583-596.



