(corte sy I

2 i BE g0 0 > 48 (Thymus vulgaris) (s gT oS 4 9 ilicko  glaw &I 31
S 51eS s Sl 30 &yt AT Olao g a9l O Shos

The effects of different levels of thyme plant powder (Thymus vulgaris) in the
diet of laying hens on production performance and quality traits of eggs at
different storage temperatures

dhisane 4ulid (DOI) 10.22092/ASJ.2024.365226.2373

J91 aM,.;
ol ] dnog,l cdogl ol o(65ygliS 0SS ¢ sold pale 09)5 ¢joubs Wi masd (65 (gl fdo.ggbl).g‘ dho

Motaleb Ebrahimi: Ph.D. Student of Poultry Nutrition, Department of Animal Science, Urmia University,
Urmia, Iran.

motaleb.ebrahimi6@gmail.com : f.!

AVFAOOIFYY : poles o Lo

ORCID: 0009-0007-8770-7533 :.5,l s

@9 DM’;

(Ol dangl cdungyl ORI ¢ 5L BAKIS ¢ ol pole 09,5 ppub i S (63 sriils § o (GO pao

Mirhadi Hosseini: Ph.D. Student of Poultry Nutrition, Department of Animal Science, Urmia University,
Urmia, Iran.

hosenih8@gmail.com :_f.e!

SANEDVED0F 1 wled 0yl

ORCID: 0009-0000-6120-5438 :s.5,1 15

P9 Dk 93

Ol ng)l cdnonl olStily ((5,9liS” 0uSls ¢ ol pole 09,5 ¢youb 45 )] (ol (ggmtily éc.5)'>‘§ 8 jo>

Hamza Qadri: Master's Student of Poultry Nutrition, Department of Animal Science, Urmia University, Urmia,
Iran.

mrishtarani33@gmail.com :_j.e!

SAVETFERYTY 2 ol o las



(corte sy I

@)k ok g3

2Ol gl cdeog )l olRu1y ¢ 6550liS 2SI ¢ ol pole 05,5 Ll ¢ Jgtune 0inn 95 ‘@5” J&M

Seyed Ali Mirghelenj: Corresponding Author, Associate Professor, Department of Animal Science, Urmia
University, Urmia, Iran.

a.mirghelenj@urmia.ac.ir : _ju!

SFFESYVYY 5ol oo

ORCID: 0000-0002-1482-3695 :.5,l s

3 oo IS SBE 0 0 o 4 (Thymus vulgaris) g T ol 3899 ilido T glaw O 1
E P A Olio g adgi 9 Sos

oUW

LG;T‘SJ\@@L@‘SLAL&;);'UV_;J&fouﬁa,;ﬁwﬁ&:ﬁﬂﬁx@wd@jmmg‘u sy e b ol st
53 (p? VFRVe £04) alie 00 055 L (Hy-line-W36) ,ufs.,',; fm anlad VP sl 15t pdy o plonil s )\frs.: g 5
Slaos & b oalizal azin A Do 4y ST a3 ki axkB A 5 1SS 8 aliT es S L ol SIS 2 b B s (Knin 50 e
Slas (F 5 o sT o3 0y Ao3 +/YO (gl Hles =Y (T 53 O S5 bgw dlontST b o y) dals Hles=) Juls lejT
\°L;Luj;):}gg%\@:@&;y@)lﬁﬁjlif@ Sde P sldw ‘u,':\ibjTo”: oLl s "m}’.o*&“‘JTﬁ}i 0 hp )3 /0 (55l
DL s Hid (65 55 T e 4y (Jols ChST ol g W (b e ¥ Loz e ) (361) 51 8 (5l w55 Y0 5 (Jls)
Lzbls dals 05,5 4 Cod (S ik ErpS O35 ctasl sos do)d /0 5 /Y Syl Slao s b okd i )‘fpév-? slag o & ol
o & s Sy B s I E e 035 )l me sb 4o 53 T s3 o ss /0 Sl aslial f&a 4 (P</10)
oela 5 gls doly codidu doys il Bl sl J\f‘.sg g o o 53 sl 35 doys +/0 5l eslinel (P<+/00) 5L 35 als
XDy S T 53 dao s /0 3 eslial o) § luar 53 YO (sles o .(P<~/~a).x_:u:iu,'TpLP_.-m); ald s 4 S 03y
033 5 Joas W,u?‘..;g Sl o o 4 i sT oS g oy /0 0395l S Hsb 4 (P<e/00) 5, VU I, sls d-ly cdo s

.;;ﬁdaw,sQuu@\(,la@u&,;'@ar;a@;L@,@rx&bwﬁﬂf‘ﬁ.\;%ycif@

S o ls QLS (55 Gl o ¢ i CokS eSS sles ¢ 5T 1Sl (S0 39

Aoo

0L Ken 5Kirk ):)‘f@ﬁ?% T Js ;ﬁwﬁﬁmgiwl éuﬁmcﬁq‘wéuéj»a}ijq‘ﬂfvx L;Lat]a
s Denamur) ;YU L et Jeal -N dles 51 Jled 0557 a8 slaodiS Gl b LISt T 51 eslizal ¢opl by L(V4AS


mailto:a.mirghelenj@urmia.ac.ir

(corte sy I

23 logas 08, 5 Shae 53T GISGsly ite Sl s dde 310eST 25 o pllaal ST 6,8 gl (sl (Y1) (0, San

5 s simae OIS 5T Sl eslizal (Y17 O, 5n 5 Dalloul) coulots b 5SS L ol & el dsle 25 Cow Lol 5

=08 5T Sl eslizal 4 slo s Slga 5 o) el .l 35T I 5, (S15 5 A sl 25 e Sl 1L ablis s, Kaly akas
2913 OLLE & Col os 3ls Ol 2 dE aas 55 55 (Y18 OLKas 5 Yaday) ol ods ggls OLLE clite Lok 4 b (sl
-ﬁ,w}?gﬁg;ﬁ)u) s gl 9915 OBLE . ,ls 43l unST A 5 o5 ,Se dd ¢ Ll ds Sl T alan I (g3dmze Sl 1
LT & Sl o ot bl (s Labmie jsia 1 385 5875 Sl 4 S1.(Y+ YY) Kikusato) & ss o eslizal 5 ob S s ¢
Srddsh 53 S o 5 1 St s s ga i olan psb a1y 0355 55 5,8 oS i len Sl Sl ralS
205 S 5T e s 4 LS 5 ol (Y YY 0l Kes 5 Gholami-Ahangaran) el 055, cbos 4 Sk clas
Wb Ly ad OY pams (61K TS s 53 M5 e 6T SIS 5T ool 5 1,8 e 15 sl )58 55 G5, SO

(Y8 o, s Yadav)

(/00) Js S35 5 (1F+) Jses el 5 o 5T Luilol ool sli) ol Olelin o3Il 51 Jane alS (Thymus vulgaris) -z 7
Glac b i glos 28 (il (Y000 OILKes 5 DEMIN) witws ¢ SL 4 b slge op 5 ol &S (Yoo F (O s 5 AZaZ) dzes
Abd El-) col st glulis diy oS Cu 385 5 gl dd (s 9 s Ol A ¢ o9 Sn L OS] 5T Asle J 50 61 9013
o 5300 Ab (s S dd (medS GG len Sm 2> s pliz (6l e ssb 4 Cpimen R T (Y1 OIS 5 Hack
SE KA el (55,5 (S 8 sl ¢ oSS B asle aliy 5 ol st o (oo 5T (Y200 01 SCes 5 DEMIF 555 s o3lin
(YY) 0, 5 Hashemipour .(Y+ 1V o, 5 Daugan) . poke 5 e e opaT pnlS iy Ao Gne 315 5 C
- T Gl 5T b (2518 la 5T b e Shae 5500 Sl s S50 5 dadd s S5 528 SV g o8 L 8 2518
2 T DS s 1y Dl S oS ol Wb gr (235 Slaer g 93 dd 0S5 56 5 gl ey 5 S
2 sl 4 3l 1S ot aalllan &S e Ol a4 lnl (a3l Sl se s & gl 5 Sl ok plowil IS (35 (slag e 3 Shes
s Mohammed) wisw o s5r (g7 5 JB osb 4 L) Sl Jds ups 5 foess g Wl 30 faess (AST Sliv
9 pn Jldie (5,50 (glazan Y J\fr.‘;.; S m o 4 sl 53 os3 Y 5 ) Gho 035 calie andllas S 53 (Y YY O
S eslizal s ade 53 (Y Yr OLSan 5 YalCiND Cslis § aass (AS G S5 5 fapid 055 cfapi A5 0k 055 S|y
5 Ghanima) us U8 w55 slag m 53 §mess AS Sliv 5§ mess o35 faedni O35 fmpsd 5 )3 35 Lol i sT (il
OLSer s Kirk) 555 oo 28 sl (o 25 4 LT oo slia cJL:\fr"J G o o Rl B L Sl ot Sl Y s
CaiS 5 Al ) e 03 )ls A AT e SIS (L5 2 B TS g0 0093 cpl 53 (BT Ol je 4 OIS 5T 525 ol ol (V4A
5 SkFivan ¢+ .8 01,5 5 Pappas @,bY+\V o, Kaa 5 Mirghelenj) ws™ bis Ul s 6,lug& 0l Jsb 5 1, T f e
b Ol o 555000 ozl ol plh 355 0 31 5las 0la3 8 Ly GUI slos s §pmaisd (Jotls oS Sl Lo gaaien (Y1 + 01,80
e gl S JAS 51§ eai CS S Lisy ol GHE 5 slag e 0 53 (AL OIS ST K Ol 4 5T 3 Sl etz
,,bou,wnemwm@mdmﬁ@r;g6,\454ou)-;,.uJ,»J;'C,ersgsub;*_a;mﬂﬁ,m?ﬁxQt;t&.i\
_,;_uﬂwdt;\.xteg;wu‘;wduiﬂb@‘)tfr;gdutfgﬁwﬁbﬁﬂﬁﬁo\;lésjmowuﬁ‘u;ss
Calien Glales 53 § s Joils CohS Lo 5 § it (AS Sliwo 3 Shee 2T 535 Caline o 53 135 gy Sota L 51>

A (‘?v"w)‘friv" & B SIS

by 5959 dMg0



(o searens) D

sobie 4 avegl ol&ils 53 VB e Lo ole)3T 5 OUT s ((Seia 90 o Hy-line-W36) S 055 § e ankad VP SIS 1 G ) 3
o a:l.é:.ﬂ\ 6)‘.\.@.{! d\.ﬁ) Ode J)Jo): C]ar‘xj &‘}%{h}-}tfﬁuﬁ:{@w 66-\:}}: QJQAGJ:UJ.{.}T)}}{. Q‘JS‘ ror
)‘JQ‘,&): °'\'V.J'.’: MA})‘ﬁf‘bc&h)TJw‘ﬂwuﬁbLajaﬁK Q)ﬂb}u\:ﬁa‘ (r; VPV ib~)ml.;..« Q-\-v Q)}LQ\?H\J‘,{'

LGy 0) cin A Sodo o oo 3 (al3) b 0 b atin ¥ Sk o 1l o tulo3T Lol 3 b 658 5l st 0 OB, ks o3ls olazs|
Sl sl =Y (T 39 Oa Cod-bsm AlwST Al o) dald Hlad=) Jold ile)T Glajles s ads il slales
Yoy Jlo 5o Hy-line-W36 4 s sl dss bawo 5 b il 457 55 i 5T jo5 doys /0 (ol slas (F 5 iosT 539 deoys /Y0
5 s ST el Olej Sde Jsb 53 5 Sl Celu Ay WSIY s b Gl Cele V8 g5 sl . (V Jss) Ls by

s Lo Ao 300 BFr 5SSl ar 3 YO LY j5 S5 4 e Cugb,

wl oy glad OS5 5 ekias LS5 1l Jgd

e o bt S S (Ao )3) I o sl

YV (keal/kg) jlwy oo s L6 6550 (VAL Soyd als

Vo/ s (Dplst 55 Y/ U g oS

¥/ (1) S Y/xe NEgp

VYA (1) o> J6 i \/FV b 205

V/FO () o sze \IYE Ol ol (55

ALl (1) et o g /oY e o din

VA () o CYY b oS

“/OA (1) e85 AL o Sl S

/Y (1) Ob g 5 AR o=l (63

Yo¥ (Meq/kg) o o & 5518~ 55T Jslas o/ LIS g s ol -
AN Ly bl
Y T rae slga bglie iy

Y B6 ¢ 5 der B3 F et B2 F vy Bl U E o IUD3oveen [U A ST, S8 a5 by 0l
S e Y IS IS e 8 e v0 B2 ¢ 8 e 09 B ¢ 5 L

e e N0t 0 8 Y b 0 S e Yt 0 S e B0 eaT 0 8 e 00 1550 0 8 n A 1Sy 0SS e s e 3l e Ol

Lo o (mer 035 5 305 5 (65T o (b Sl tm ¥ 5 o Vo o) ) b 53 b 3 g aedd o0 Shas (la el b5l s
A3 6 Dppo pky ks aale Siin Sy g 4SSy BT b 5 ST 3 e (eSS o3 A S oy A 0Lk s
P Eaps 035 oS0ke 05 b eeid 035 oAb aloue OT 0 555 5SS 8 53 0dd A5 (laf paedd SIaT oo L f aeid A5

A s § a3 0355 4 STy ks o 0355 iy (1 ST e e T iy OT §meins A5 s ys 3 1SS



(corte sy I

'V’JMFJ-’-"MJ‘JQ;")‘J}E-‘JL‘«SU~\*-U"_;“)J'JﬁL‘JTﬁMJ()LG’:&5“4:-“-“0‘1@)’&;‘;'-’55")")&"-"5‘-:5@@

5 sl Gl eg) §peie w sy 5 (F pes G2eS 3l g alo BN 03,5 alax | s Sl s eSS 000 A5 8 GJ}T@’.' ¢
~0 S § a5 s €335 Ay (a5 (o KEB 602 Jute) 5+ /01 s b o> (5515 31 slizal b o(0s SCas
e s A S o3Il 03,5 Lastls byl sl (e BAKINGWING e s +/01) oy d oS 31 o3lizul b 03,3 s . Lids (6,8
(s a3l eslinal b f jad o ¢l 1 .(VAFA Funk) xaz oS 033 a8 p 03,5 gyl 4 Lo e palie 03,5 asls b3
Pl o S35 o caf a0 eSS | s &S g o ik (5,865l (> Analog Baxlo Haugh Micrometer)
3555 50355 (6355 b1 53 g Bl 1) § s oddn 4y e LS| &S 55 48T (Glaball o 53 035 5 ochn gLl olin o k53 S 13
04TV Haugh) s eslial sls doly danlows (6l o5 dolas 31 &5 cbls

HU = log (AH-1.7 EW®¥7+7.57) o)

Ve ‘5@,,‘.1)@ (08 § o3 033 EW (o o) sk g s )l AH ¢5la 115 :HU

o (4i$30) S S5 0loj b g od bons oo OT LA 4) S b33 5 oobudon 510 8 Y Hlukie odidn 5 03,5 PH (5505100 (s
i PH « b4 » sae (Microcontroller MTT 65 Jae) e pH Ko 0515 1,3 L ol ad g (aS™ 03 S 35755 51 oy b 03 e
s (5,8 514 (Butcher & Miles, 1991) Iy, o o&Ksls dau g o &1l o5 31 olizal b lag jaeis J&o (14FA Funk) s
U0 e SYINYE Sl 5a VeV G/ 8 e sl S sl 2) o b gline e ST Ly 05k 6505 51 painie ppalie 5 glate ol 51
Dsben op T oslat 5 s 55abge OT 53 i 4 oS Sl B 51 5 & W paesnd o aslizd (alls oSG 2 5 0 8 WA
A& eslizal ROSh &)d@.;\'Ur;.;°>,;&,¢g;)\‘5\ﬁ.u¢;uﬁa;@yqu,,v),ugT);@.,'.;Asdu\i%
slgr i ot 45 (Ogawa Seiki 020603, Co., Ltd., Tokyo, Japan) =i (’&:&m‘ oS 1 eslizal L e s r&:&.w\
a8 &S5 Sl ol 5 Loy YU sl iiu 1 faei g b S a5 sl s (5SS g 20l )3T Ol (55558
G gy Calbnnds Ol 5 4 3 dploma pblis (o S0le Syl 53 s eslizal (15 Outside meter YPOOL Jus ¢ e s +/0Y) (ool
5ol VY Sk GUI (Lo 53 piecd 31 s Fomeins laain gy clag S o3Il al 51 U34S ol SB 05V b 4B 8 i 55§ jens
s 035 (0 /0 ) 85 L) Tl s 3315 b e ks 62 Lol VY Ske 318 Sl 453 70 (Lo L 05T 3 e

09> Ql.‘v'li BE 46)‘@&#6&&3 BE] Lh&fr:rﬁ &‘:%d)lf&u,ﬂ}-‘- BEEY C)‘j‘ PR ‘5‘]! ‘ﬂlﬁ)T r)} 41>-JA BE
a5 F) dlede s :49\";(:1)?6“5& a3 Y0) BB gles s >~L°V}(5)}T@-’.' E e ;.\;?;l.wjbi:,ajl(ruu win) chslasT
uA}L& cea‘)j CLEJ)| (.)Lh u\>“9 cau\.:&.w CLA;J‘ JJL-;' CJ&V.’J ?‘J&;QLM LJ{-J”.WW“L‘M 6)‘-\.&)‘9)\" Q-XA‘U(}‘J?&SUL»

L (6,8 o3Il 83,5 g ediw PH (o3
:\;«»I“)._Y_J'CJJ_’.&‘\fif"ﬁ:&SQW}&)&&GBAJ‘JJ.},&)Q_kﬁé‘ﬁé}b’"d-\ﬁ
Yi= L+ T +ey )

sdalio 4y by o 2ule3T olzdl € ol 3T eltalin o Slempd codalive a laie=Y
s eslitel 5 goleT Jde I 58 Calises lales s laf o S s i3 (gl

Vi = K +A; +B+(AB)+ey ")



(o searens) D

B Jale o ol | 31 =By A ol o el T 512 Aj A S5 o cpal | 5B 86 o el ] 4y by o sdalie el K = e
Olea B S 5 55T 53y plaw Ol A L eSTh sl oo uills 5 i ke b (2T sllat =i B 5 A Jule blize 51 =(AB);
25 SIS sl

03057 31 Kol o Salis amglin 510 5 28,5 13 oo 5 4325 3550 SAS 9.2 (6,LT Lljale 5 3l eslizal b kol (glaesls 0L )3
"'\i’;”u‘:”““\“’i"@d‘“’ﬁgf{}:

L]

053 codaT Conds ool 4 4 5 b s o DL | NS o5 slag e 5 5 Shas y 15T ol 535 (it o S b5 Y I
Ai..'w)l.lfr.&u“L;Untja..L'.:éjf)béu,_q-):&iuT);xdl&»c}bjle;L&:M\J.:}”;U@de\)}ﬁ-g}i@%,@}i}nriaujeifﬁ
BS b 5 faei 035 (P /00) dizils dals 058 4 o (52 faei 035 sl 53 Ao s /0 5 /YD (Gl 0 ok
b ols gne Solis Ll (P<e/00) 350 28 5 iy o a0 ald Sl 4 Camd (S)l3me osb & i sT 03 o3 /0 Slas 55 ST

.(P>~/~a),\;:éjf¢,\;6:.iuﬂ5u)u§j;u;o.safb}s-;b,@.j.g}: Lo s (P>/00) Sl i sT j3 9 Aoy AR

(6595 JS) cpoma SIS o35 (laf o s 5 5 Shae o o 5T ol 350 Callien - s 36 -Y Ul

JS Sy e ErrpsS 005 Errp>s O3 ( ny -
. _ _ p doy3) Mg () sl 53
\7Anl A/ FY/oF° #1/40° FNI5F (aalz) ,iw
AT QA/FY Fr/oveP SY/ V2 $4/4 A AT
Y/v.P AA/NE FE/OV IAVALS Ve /ov "
YRy o /¥ Y% Yy JVE SEM
/oY /AN  ed /e i3 P-value

(P<e700) w15 (515 gme S glis (6L L5 510 stm 55 alin i 5 o b sla , Kolee

ba 1SSk 3yl bilul sl :SEM

Wl 0ds IS Jgdr 53 laSTA 5 F win s 08 505 Glaf o £ mass (AS Sliv p i s olS 53y Calisee b 36 il
25 e o S o LT ool w53 03,5 Gl 50355 b o3, 5 eduder PH (5l ol coin Aoy 487 531 0L s
3 Foml Solssnn ssba i sl s doss /0 5 /YD Slasleg 53 0355 b 5 0355 5 edeie PH &5 Sy iy A S 515 5 5T
a5 gl oy coddr o p> I el SIS 5 (Gl e o 53 pasT p3 s /0 Sl eslinal Ll L(P</40) 5 sl les
Q55 (gl e 53 5 w8 8 515 aleT slasles ST S 03,5 pasle (5T ante s 53 (P</00) 4d dald Jles 4 Sl 035
Coi § maid (A Sl atle L (P<i/00) 55 dals 05,5 31 b s gme ssb weny) Lasli i sT j5g deo)s /0 5 /YD L ods

(P>1/20) b S5 )13 S 055 slag o o 53 i sT 5350 Ao ys 210 5 +/¥0 jleslizul 3G



(o searens) D

et M 0325 Slaf o 53 § s (S Dlho ot T ol 53y Calibe o Sl -Y U

» ks _ e Sl . L 00 s
el N _ pH pH Cog eddee3)) . o)
03, Al g ‘_,’J&’_- . i jLA.b-\_’ A g3 Cja
o) o) 035 ek A M B ) g o)
(mm) (kg/m?) (mm) ()
poler win
v
LY TLE TR R 7 S V10 S VRVAVINC VI RN Tt S e sym® yaea sye
(dals)
e ees® e ver vess e oam® am® N AR VI ST YV LR TVIP R Y /Y0
ferd Ry e ave ey e A Avyp YEADY SVRD YA SuAY /8
A UBd /W /FE Y A Y V/PA s JYE LAY ap Y SEM
¥ o RV M Py <y <y o Y Yy ¥ N0 YE P-value
r.....A‘ W APLETY
b So
B YRR R VA VSR $8 A/SY V&80 Y ABY BYFY YAE SY/SF
(walz)
£54. 2 FMBY F YAV ABA SN AAS VO YA NFE SVLAA YFA L BYNA Y0
FAEDFYAS FM VA VBA L SIF ANY VAIVY YA OADY  SYFY YA/ SV o0
VAN 2 N I VAL SR NN \/00 o) YE NE Y Y SEM
S Y SN VAY OV A R YA UAY XA Y JOF Pvalue

(P /00) Lils (s ,ls simn a5 (syleT i 31 e g o ys aliia o (3 o b gla 0L
b ke 3 lbikul sl SEM

S sl ol b el ol 03,31 ¥ Jgd 3 Cj»v.a? &l:&fowﬁd)l.\& Sl 5 sl yo C}k.w Sl by e b
YO (slos 53 4S5 shar s s gmn odui PH 50355 (el cos ) glis| Slio 1 SIS sl 5 2T 35y s o blize O
1 S1AP</00) 35 5V oaeis 03,5 pasli 5 03,5 i) chals 05,5 4 i (1T 53 Aoz /0 51 eslizal 38 o a5
1S e a3 F 53 la e sl dols S35 2 SIMESS (sles ol 3T s 6355 sl sma sla dmly 5T 3y peba ol L3I
6,1.&&.(P<~/~o).u.\,=u)u.;@@,;);u@;u,u,;ijtumsg:&tw:iﬂﬁﬁwﬁ~/~racla.~.>;m>t“u.\>1,
dl.a'tfv.éﬁ o PH L(P<2700) w035 Lasli 503, tLéS) cola Uy ol CL&J)I ol el el ;ljfu.:sl.» >0 F gles s Cf‘pﬁ
03,5 i)l blize J1L(P<4/20) 55 518 o 4 )3 YO (slos 5 GESS 31 S ls gmn s 5 8 sl am )3 F (sles )3 od (5,16
..A.CZ:‘_)?‘;JL.«:A?):\CGbagw:bféus\?)be6DJJJabJ‘jtw‘ﬂdi.hlf‘j\dbOii_gTJJﬁMJJ'/YO‘}HJU.LN\SJBQUJ
)}LA{OA_}TM):~/bchdjq;-):TbL;b:):}Labi}.:ﬁ)l:‘_g:.u)\.ab\)ja.x.:é.prjﬁ)TCEAJL;J\.L&‘_;L»:JgL&A;I

.:ﬁ&ig_}TM‘)J'/YO clz.ajﬂt?ﬁ\'b sbos 5l méw o xe

b o3 AS Dliv 1 e (slos 5 25T 535 s blite 5 ol S 31-F s

ODJ)' CLO.‘;)\
o.\.;.é.w pH 63)) pH 03, u.b—\.& )L& J:-\j Q‘;‘
Crogshee)




(o searens) D

‘%}T )Jﬁc%é«ﬁ‘j‘

4/ V/eo rove’ yor94° #E/54 (4als) Jiwo

/%) §/9A vy VE/YEC SY/YY YO

a/¥Ff v/ F1/vE° WA 55/ 0

¥ A /59X YV Y/ SEM

V%4 % o/ o/ AR P-value

MK slos Lol 31

4/ #/a¥ Fret Wt AA S E e am s ¥
W VY romy? s pve” 5 5l a3 YO
/1) A4 /00 /00 \Vias SEM

o/ /Y o/ o/ o/ P-value

Les 5 oo T blize 1

/v V8 /00" WAFY  VAA? s P T s i
a/¢y%P V8 YV/25° VY6 DAL s YO X kT dsys i
AAY? 5/AF vy/55° VR APV e s B T s /Y0
.2 Y/ ¥y /are VEED R0t e YO X T s /Y0
AAYP 5/aY AL Y1 /oA AT/ 3 ¥ i sT Ay /0
% V/AA vy/ve° L 227 S YL LV 7V N SR
Y A CIAV YA YAY SEM

o /FF o o g P-value

(P</8) Wl gl gme Sl (olT L 51O st a3 wlie e o b (sl Sl
ba 1SSk 3yl bilul sl :SEM

o

035 313 Al By & s 055 )l sme )}Jad\.u\.lfr.éﬁ 6htf o o 35 sl 535 3l eslinal &S 513 Ol andllas oyl 53 okl oisas o]
doys &S J s s 035 03 Sl gme (Rl copl by 35 or demloms § ne3 055 5 W5 Ao ys bl a8 Gl s Eropss
Oopan 5 ¢ peis 035 4 & Sl patlh ST B Jdd b AS e 035 lagne (I a e il (B i 05 M5
3 (ol adile BL o5 O3y ESTy55 3 pme oS Jlo 13) § pmaid 035 Rl 4 Sl ol slizel (bl sl (S STy
2l (SKes cdns 1B foaas 055 45T ele a gl ABL odd ST s 8 S 4 e Sl (S anlllas b
b 33lse s dals Hles 0 o STy g5 s o 35 Sl 5T o3 /0 55 il addllas 55 3 K b ST, bs o
e STy 0 S AS 53 sl sam e SV 50 LS 35 slag e 4 oS s S 551 F (1YY) 01,Kes s Mohammed L ol

g}‘:‘i}T GJLA.GL‘J_‘)Jx‘\fJ.S‘GJ‘J QL@&QL&!M}‘ @JJ A ML&)WLW_GAJ) i{b? J{_J.J g_‘.ij.é}c}ﬁr?rj e:j 3}-@4:



(corte sy I

o,8es 5 Bala filis ;5 .(Y+1# c Abdel-Wareth ¢v+ 1o (Alagawany ; Abd El-Hack) dise s 554 1, i A5 sl e e

B b el e Lol 6l axbls S (55 (slag o s 5 5 Shae e 23U 05T 3 doy3 ) 50/ (Sol o 457 isls 0L (Y2YY)
s Ghasemi v+ O, Kaa 5 Zeweil) ws 57 5,15 1, Errpss M5 Qo3 sl gy ST s adllas ke Sl Rl
Ve Ol K

2 A D3y s 53 Lol &S AL (1S 5 Slas o g0k slge ian SbB (I e 53 Sl (S §aeS 055 53 sk
S sls 2,18 (119) Olgun (Y- A LS s WINisch) 555 o Kb e3s; 53 ((Gine 3l se 5 aiel (ladel ¢ 55 ) (Suiko 31 g0
G o 53 1) f s 035 5 0js domi 53 5 Aidw S5 0395 3 15 (Sdke 3o s S 5 Ol 5 Shes Sl Ko oy o uilusl
k;lhrich.i):ﬁC}.é)A{}x\fd Cbbloes g.b’)bJ‘.\Ek;.ia’u>|}A9J¢);Sk§\e>})6h&”&j\d}*§ .M:ui.i\)ébiifvsa
STy A5 b ot S0 sl OLLE S35 Loyl (Y)Y O Kes 5 Hashemipour) 5,18 s 5t 150555 maan L
4 (Y+YY (0,8 s Gholami-Ahangaran) LS’ e ¢SS gdane 3l 50 ol &\ﬁt,hw@,l,&w G 4 15 ekl
ALK sLee (YY) O Kas 5 Youssef) das 3 s |y (gdre sy s 5038 b 1) canin Gla 5T Al 5 o SLS 5 ol code
-t 35 1S 53 o el (slaJon 0357 lab it b (258 Glaem g 53 15 S hlS s b et 5 s STa,l8 4T sl s (Y0¥
0L 3 Mathlouthi) .u;f@&as&;:,ﬁr@a 4 LIS 050k 5 b5 I L Jgad 5 Js STl imen L diisu
i 55 e 5 CIlas sy WA 5 5L (o3 YA Il 4 mte 288 Glade s o 5 Jped plistes Vo v 3l eslizal (Y2)Y
Slaoslas I bl b s 5 5 5L ¢ ol STL 30T Cled (Y00 V) 0L 5JaNg asdlles s (Y0¥ O Ken 5 Lee) ws 3,18

S a5 ) 5T 53 Lo sa /D 5 YO L i > Shas Ll 5 0 8 3L Il 228 laer sz > S

- oo 8 aT 53 3l eslizal SU St 035 doys 5 o o d iy Ao ys &S 313 0L §aei AS Dlo st 4 by il
«v++v  Erhan Bolukbasi) ws 5~ 2,15 1, Erps Gl deoss p sl 53 Jloine 36 pds iz Lo 5 L il s .,5
5o PH Ll oL 2ol 580 i T 535 Lold 4 dis Sg e 53§ e 0255yl 5 00,5 £l csla -l Y oL 5 Yalcin
33 J3S15,8 5 Jgasd 035530 L1y sla domly T3l 55 (Y0YY) 0L, 8es s Ghanima dal, ol 53 5,8 1y 288 jls ims 55b @ 03y
2534 G b 5 WE ol S (513 DLE 5 LS 5 Tl o 03l 0L S kin S 1S S p slag e o
Sly i odohr Lade 155 4 sla Aol Sl 4 a5 LTV OLISGa 5 GORD wias 13 3T ot faes s sl e o
R sl oty o8 55 0 ol (om0 5T 035 Lo 4085 glaos S 5o Errpss ok (g5 5 5 M S e Rl Rl el
3ANN) 55 515 15 sla dols 5 oddr PH o (658 alaly (6 555 aodllas ¢l o3de ol oty 3 5ugy | £ pmaind (&S Slis 5 0315
355 sl 02555 5 o) o VLGS 05 4 05 5 SV 3 5o Eoly Sl (Sees oubidis PH 20187487 3 0L, (1499 (01 Ses
2 o1 OS5 ST BT S5 s 0§ jaadss o 50355 G (G S35 SEalS el regdle a5l 1 sle dsly w55
OLSen 5 ARN) Lal 5l oty 2l 531 s 53 5 PH 2alST J gt o ool s 03,5 by 2 (sLse Sladed O oS J2alS

(1444

oS ol okd st (F Jgdr) S3L g 0 53 T 3 o p3 /D 5 /YD 03531 Loy asli g 035 plis)l sl adlllas s
ReINer) diws OE WL oo goe Cudlr Cmsd g 5 § il oS aeis M55 pod slio (S5 05058 2 s S Il a8 LS 5
T 535 3 eslizul besy) Leslis a5 Al s oS Sl Jlsan (YY) 0K s Alagawany @B Ll ol (Y24 OLSes
o (Sl3 e g 4 papid (AS Slio oS 5 S 18 (T 1) MANSOUD ¢ omes ol 4l 531 US (55 (sla e slao o 5
¢ Jlie 53t odalive o3 Y 25T 05 8 55 05,5 el i Oi,:.:“af)g)ufr;.: 6uifdmﬁ4i&:wm>};\);‘u

Torki s Mohebbifar) cslt b,les w53 0345 gl 5 03,5 parli y 6ls ae SU ,l;\frsa Glag o 5 sl S



(corte sy I

DS oS e o 355 0 FUS dagy e ol Sl bl or GRS A5 4 sk o § e 035 oI 1B L w055 (TN

22 g aad 05545 ol a5 b ol anllas 55 (Y0 YY 0, 5 Gholami-Ahangaran) s, . b3 (:lg:v.:.w\ SR 5 o
P03 el sy Sl S (olal (] LB a3 iy Sl e 6 Ll 3y e T 53y b edd w5 glaey 8
B rﬂﬁxﬁ@uﬂzu&uaw&wcﬁ_;@”\ Wl 0ol a3 s gy Calied RIS I sile g anils Rl § e
O 5 Saleh) wisy sup 1) foaess iy Cubd Ly o ,l;\fvs: S o o 33 o 05 il JuSa Lo 55,15 RNy
23355 GOS8 Sl a1y oy oS 13 (Y0V4 0L K 5 Saleh oY s 5 GU) (5 piions calal ol 53 (Y0
gy 38 53 (B 5 0 g3 ,8) 055l Slaodi ;S W05 g8 cadis 5T ccpl Ly osDle sty ol (aldss Wl 5 OBS 5 (g5l DS
o slgiy gy 3 oS gy GBI 810 6 R0 s Olste 4 8 o 3T Sl oSn ST Sl 55 w0 oS e

LYY Ol s Wistedt) el

i s LS K05 5 el it G edalie 14 ol oS (S ph e bl Jale 53 el eas CiST U5
Ll b aasn bl 4 s NS (5 Sl ey o § i Sy ChS 3 ph atte foeni S ) e Sl (S
S SIS 3 5 Cushy as faais CoiS e Caline falge Ol 53 S o S8l 4 g8 OB 408 5 Sy e IS
j,'l: Sy 33 Sslds (gl 5kl (gl Olsie 4 s doly b o CukS ) ob Gt 53 (Y0 A QLK 5 Lacin) s Sl
LS s Samli) 5,8 o 513 646K Cusby 5 0boj clos dile Jases Julge 5 oK L5b Cou oS 358 0 8 5 L5 s Forpss
o ol s 5 o L1 Al ol ol Kl 453 F (gles & i 31 8 il a5 YO (gles 'Cfrsgéj|4€§;,¢l> adllas 53 (Y440
m st R G ek 1535 5555 00 385 5 0k e g )i 4 Olej CbdST L e o oS Sl o 3518 A5 o PH 21531
5 S LS| (63 4§ paad o 3 3 g sn el $S ST @ o s 4 el ol Sl attia 7 glailes (VARF 01, Ss 5 Kato) us”
PH (231 4 oo § jaains anmn s Bole 3o b 51T 5 018 AnSTIis3 b 2258 o0 (5516 o 53 Ll sl doly 28l 4y i T
oy S 4 omie Calg 53 oS 350 (KT o g das s 11 355 (G145 L § e o |5 0050 (W Il 4 o
Jsb 53«8 (Y- v Cotteril ,Staldelman) coul Vi 3 5um 056 ¢ so0ss oiiw PH .Y+ 1V LK s Yimenu) 544 . Forpss sle
&> g 031> s 1L(Y14 WLHSKan 5 Marzec) Wb o il ain g dole 3 b 5l op S S Tlies 0513 G 51 s 4 (g5l o0
S YL e slales s (Y4 (Tabidi) aas . Eo bl Cas 4 (35 2yl 5 o € sl s o7 Sl b S anST]
23 3 sn s g mmsnss) (YYD 5 KUMAI) 5 55 o oidn CodST S o Sl e 008 STl S e D313
P 5 S ST D13 s 51 5 0 (53lue 3 sb 533503 F eased o dile U5 pl 8 bl 53 (Slodes HE (f T okudr
4 e &S da3 g ) o GGS 5 o Skl s8> SUdisg I (F i S 5 el (G55 oSS SUi i PH
50355 Larla C3 8 15 eSS les Sb Cov &S 6 K5 Lk .(VAAS Nakai 5 Li-Chan) 554 o sls doly 5 o gl el
-r-,gsé,u&d}»,g.u;ss),uu.(wm cUdedibie}OkOIi)L«w‘@w}bﬁaM«l&‘K@jUtf(’% 03,5233 033 g5
358 2y el Slae b Sl ea)) 4 i 1 OT e 5 358 0 4 ST 5 25 ST 4 K0S ol Y glos 3 e
b5 4 4 35 g 0355 5 A e pl 5355 OLSS (fm 038 0355 5 ok fms) 56 33 o (5L2) e & (VAAF (Mipieri 5 Obanu)
s hiess oS w6 S USE ey a8 28 e el Sulg 5o las ! (Yo V WaALKING) WS e eliS 5 Cams |y okt s slis 5

STy S 635 sl 5 il 5 (Y40 Yuceer jCaner) sy fits s S

?Lgb;);a}i)g‘;,,ii}'r):xw):~/b)'|asbi:.~|45:\:()1..’:.56)\..\&L;La:}ﬁ}'l’):ﬁclaw‘){lj:ajlj&}T)sﬁchww\al;
2913 OBLE (o ze 8™ bl s (Y41 F) OKan 5 AShOUN .3 55 o ot PH 5035 Lasls m))'&w,\c,;\;\dug‘fguu PR

23 550 oo AT o)ucluuulfwjjlwlﬁojgugfvuu SHnS1 BT Sl 3T 51 (il 4 e T o)las L



(corte sy I

355 48 ol al y slizel ST LS IS 55 (slag pp (SnST ST s Loty Sl San SIS 0556 S el 1
S p Jor Lo O gl oS gl o jo 53 0t W5 S5 SIISS1) 4 05 55n 0 S el O i 4y o7 (oS 5 pkn &SI 55 (Lol

Paraskevopoulou .(Y«\Y (o, Kes s Hashemipour) waws b 0S| 5T &K Ol s a0 i 5T @YU (S5 4 50 Cllad J g
sy 3 oks S Slag poaid 53 o O prallent 51 S 055 slag e o, 4 5T 035530 &7 Al ys (184V) O
STy o8 kS 5 p S Sleslinl 5 4 (Y48 0K 5 b e €Y1 0Ken 5 ReiS) s addllas i 53 S 0 (6,8 ol
Slsme 281 (fness g OS2I odidr 5 03,5 PH 2alS el S8 055 lag o o, ) S5 s Loy B0
St s (YIA) 0,8 5 Goliomytis s 5 b 51 sls 0lis 1y sle doly Sl 5 K, b 5 6K 50 0o sladanl K05 418
Foess 0355 5S> (e s BB a1l 5 n S eslinal S8 o Gl e o 53 p S S e S A0 e w1, W,
A3k 53 15 i (s CokS il Ylao! ks O1ST| 5T 5 (ALE (355531 6 Olsie 4 o sT S esliad plply 3 S otalie

&S Lie (5 b Caliies slales 53 (6,1eSS

S Ao

J{.‘L‘: %ﬁ‘tf"}vj Q)}w\a‘j@)‘gr}vj 6[.&&/.» AKQ&)Tag)JxM):'/O)'/Yb Uijf“\{);g)lyd‘j@éfj‘}b‘ﬁ
Q}a@-ﬁ;—j\imutg..\;fj@‘ﬁjb:\;Gﬁb@):fLgbu);l)'tfré&‘_gjl.kqf\iohj).l.&éq:ﬁl)ijnr.;ddls-\;;?é.:fjdfbf

.:}L@V}SMﬁ#chla.uJiﬁjTaL_fﬁﬁé'ﬁlg

égl‘m

Les s C}Ar}vj = CaaS s Mg :ng.& 7 )jiﬂ I Calides C}.E.w SOYa8) S sl & “r (Gtemmail oy LS “g o cG'JEJ:A
AV-AY (PP ¢ als DI 5 Sl (5,1 gSS Calien (0L

Abd El-Hack, M. E. and Alagawany, M. (2015). Performance, egg quality, blood profile, immune function,
and antioxidant enzyme activities in laying hens fed diets with thyme powder. Journal of Animal and
Feed Sciences, 24(2), 127-133.

Abd El-Hack, M., Alagawany, M., Ragab Farag, M., Tiwari, R., Karthik, K., Dhama, K. and Adel, M. (2016).
Beneficial impacts of thymol essential oil on health and production of animals, fish and poultry: a
review. Journal of Essential Oil Research, 28(5), 365-382.

Abdel-Wareth, A. A. A. (2016). Effect of dietary supplementation of thymol, synbiotic and their
combination on performance, egg quality and serum metabolic profile of Hy-Line Brown
hens. British Poultry Science, 57(1), 114-122.

Ahn, D. U, Sell, J. L., Jo, C., Chamruspollert, M. and Jeffrey, M. (1999). Effect of dietary conjugated
linoleic acid on the quality characteristics of chicken eggs during refrigerated storage. Poultry
Science, 78(6), 922-928.

Alagawany, M., Abd El-Hack, M. E., Saeed, M., Arain, M. A,, Bhutto, Z. A,, Fazlani, S. A., Brohi, S. A.
and Arif, M. (2017). Effect of some phytogenic additives as dietary supplements on performance,
egg quality, serum biochemical parameters and oxidative status in laying hens. Indian Journal of
Animal Sciences, 87(7), 103—-108.



eTEr=yer=) S

Ashour, E., Alagawany, M., Reda, F. and Abd El-Hack, M. (2014). Effect of supplementation of Yucca
schidigera extract to Grovving rabbit diets on grovvth performance, carcass characteristics, serum
biochemistry and liver oxidative status. Asian Journal of Animal and Veterinary Advances, 9, 732-
742.

Azaz, A. D, Irtem, H. A, Kurkcuoglu, M. andBaser, K. H. C.(2004). Composition and thein
vitro antimicrobial activities of the essential oils of some Thymus species. Zeitschrift fur
Naturforschung C, 59, 75-80.

Bala, D. A., Matur, E., Ekiz, E. E., Akyazi, |., Eraslan, E., Ozcan, M. and Esece, H. (2021). Effects of dietary
thyme on immune cells, the antioxidant defense system, cytokine cascade, productive performance
and egg quality in laying hens. Journal of Animal and Plant Sciences, 31(2), 394-402.

Bolukbasi, S. C. and Erhan, M. K. (2007). Effect of dietary thyme (Thymus vulgaris) on laying hens
performance and Escherichia coli (E. coli) concentration in feces. Food and Chemical
Toxicology, 55, 512-524.

Butcher, G. D., and Miles, R. D. (1991). Egg specific gravity: designing a monitoring program. Florida
Cooperative Extension Service, Institute of Food and Agricultural Sciences, University of Florida.

Caner, C. and Yiceer, M. (2015). Efficacy of various protein-based coating on enhancing the shelf life of
fresh eggs during storage. Poultry Science, 94(7), 1665-1677.

Dalloul, R. A,, Lillehoj, H. S,, Lee, J. S., Lee, S. H., and Chung, K. S. (2006). Immunopotentiating effect of a
Fomitella fraxinea-derived lectin on chicken immunity and resistance to coccidiosis. Poultry
Science, 85(3), 446-451.

Daugan, E. M. and Abdullah, A. (2017). Medicinal and functional values of thyme (Thymus vulgaris L.)
herb. Journal of Applied Biology and Biotechnology, 5(2), 017-022.

Demir, E.,Sarica, S.,Ozcan, M. A. and Suicmez, M. (2005). The use of natural feed additives as
alternative to an antibiotic growth promoter in broiler diets. Archiv fur Geflugelkunde, 69 (3), 110-
116.

Denamur, S., Tyteca, D., Marchand-Brynaert, J.,, Van Bambeke, F., Tulkens, P. M., Courtoy, P. J.
and Mingeot-Leclercg, M.-P. (2011). Role of oxidative stress in lysosomal membrane
permeabilization and apoptosis induced by gentamicin, an aminoglycoside antibiotic. Free Radical
Biology and Medicine, 51(9), 1656—1665.

Funk, E. M. (1948). The relation of the yolk index determined in natural position to the yolk index as
determined after separating the yolk from the albumen. Poultry science, 27(3), 367.

Ghanima, M. M. A,, Alagawany, M., Abd El-Hack, M. E., Taha, A,, Elnesr, S. S., Ajarem, J. and Mahmoud,
A. M. (2020). Consequences of various housing systems and dietary supplementation of thymol,
carvacrol, and euganol on performance, egg quality, blood chemistry, and antioxidant
parameters. Poultry Science, 99(9), 4384-4397.

Ghasemi, R., Zarei, M. and Torki, M. (2010). Adding medicinal herbs including garlic (Allium sativum) and
thyme (Thymus vulgaris) to diet of laying hens and evaluating productive performance and egg
quality characteristics. American Journal of Animal and Veterinary Sciences, 5(2), 151-154.



eTEr=yer=) S

Gholami-Ahangaran, M., Ahmadi-Dastgerdi, A., Azizi, S., Basiratpour, A., Zokaei, M. and Derakhshan, M.
(2022). Thymol and carvacrol supplementation in poultry health and performance. Veterinary
Medicine and Science, 8(1), 267-288.

Goliomytis, M., Kostaki, A., Avgoulas, G., Lantzouraki, D. Z., Siapi, E., Zoumpoulakis, P. and Simitzis,
P. (2018). Dietary supplementation with orange pulp (Citrus sinensis) improves egg yolk oxidative
stability in laying hens. Animal Feed Science and Technology, 244, 28-35.

Goni, |, Brenes, A, Centeno, C., Viveros, A, Saura-Calixto, F., Rebolé, A, Arija, |. and Estevez,
R. (2007). Effect of dietary grape pomace and vitamin e on growth performance, nutrient
digestibility, and susceptibility to meat lipid oxidation in chickens. Poultry Science, 86(3), 508-516.

Gopi, M. (2014). Essential oils as a feed additive in poultry nutrition. Advances in Animal and Veterinary
Sciences, 2(1), 1-7.

Gu, H., Shi, S., Chang, L., Tong, H., Wang, Z. and Zou, J. (2013). Safety evaluation of daidzein in laying
hens: Part Il. Effects on calcium-related metabolism. Food and Chemical Toxicology, 55, 689-692.

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, 92(8), 2059-
2069.

Haugh, R. R. (1937). The Haugh Unit for measuring eggs quality. US. Poultry magazine.

Jang, I. S, Ko, Y. H,, Kang, S. Y. and Lee, C. Y. (2007). Effect of a commercial essential oil on growth
performance, digestive enzyme activity and intestinal microflora population in broiler
chickens. Animal Feed Science and Technology, 134(3—-4), 304-315.

Jin, Y. H,, Lee, K. T., Lee, W. I. and Han, Y. K. (2011). Effects of storage temperature and time on the
quality of eggs from laying hens at peak production. Asian-Australasian Journal of Animal
Sciences, 24(2), 279-284.

Kato, S., Kawamura, T., Goto, T., Ohguchi, H. and Toyoshima, K. (1994). Effect of storing condition on
interior quality of quail (Coturnix coturnix japonica) eggs. Research Bulletin of the Aichi-ken
Agricultural Research Center, 26(12), 371-377.

Kikusato, M. (2021). Phytobiotics to improve health and production of broiler chickens: functions
beyond the antioxidant activity. Animal Bioscience, 34(3), 345.

Kumari, A., Tripathi, U. K., Maurya, V. and Kumar, M. (2020). Internal quality changes in eggs during
storage. International Journal of Environmental Science and Technology, 9(4), 615-624.

Lacin, E., Coban, O. and Sabuncuoglu, N. (2008). Effects of egg storage material and storage period on
hatchability in Japanese quail. Asian-Australasian Journal of Animal Sciences, 21(8), 1183-1188.

Lee, K. W., Everts, H., Kappert, H. J. and Beynen, A. C. (2004). Growth performance of broiler chickens
fed a carboxymethyl cellulose containing diet with supplemental carvacrol and/or
cinnamaldehyde. International Journal of Poultry Science, 3(9), 619—622.



eTEr=yer=) S

Lee, K. W., Everts, H., Kappert, H. J., Yeom, K. H. and Beynen, A. C. (2003). Dietary carvacrol lowers body
weight gain but improves feed conversion in female broiler chickens. Journal of Applied Poultry
Research, 12(4), 394-399.

Li-Chan, E. and Nakai, S. (1989). Biochemical basis for the properties of egg white. Critical Reviews in
Poultry, 2, 21-58.

Mansoub, N. H. (2011). Assessment on effect of thyme on egg quality and blood parameters of laying
hens. Annals of Biological Research, 2(4), 417-422.

Marzec, A., Damaziak, K., Kowalska, H., Riedel, J., Michalczuk, M., Koczywas, E. and Niemiec, J. (2019).
Effect of hens age and storage time on functional and physiochemical properties of eggs. Journal of
Applied Poultry Research, 28(2), 290-300.

Mathlouthi, N., Bouzaienne, T., Oueslati, I., Recoquillay, F., Hamdi, M., Urdaci, M. and Bergaoui,
R. (2012). Use of rosemary, oregano, and a commercial blend of essential oils in broiler chickens: In
vitro antimicrobial activities and effects on growth performance. Journal of Animal
Science, 90(3), 813-823.

Menezes, P. C. D,, Lima, E. R. D., Medeiros, J. P. D., Oliveira, W. N. K. D. and Evéncio-Neto, J. (2012). Egg
quality of laying hens in different conditions of storage, ages and housing densities. Revista
Brasileira de Zootecnia, 41, 2064-2069.

Mirghelenj, S. A., Kianfar, R., Janmohammadi, H. and Taghizadeh, A. (2017a). Effect of different levels of
grape pomace on egg production performance and egg internal quality during different keeping
times and temperatures. Animal Production Research, 6(4),81-91.

Mirghelenj, S. A., Kianfar, R., Janmohammadi, H. and Tagizadeh, A. (2017b). Effects of different levels of
dried tomato pulp on production performance of layers and egg internal quality traits during
different storage times and temperatures. Journal of Animal Science Research, 27(3),73-85.

Mohammed, A. B., Abdulwahid, A. S. and Raouf, S. M. (2022). Effect of Thymus vulgmus addition to the
diet of Ilaying hens on egg production, egg quality, biochemical and antioxidant
parameters. Advances in Animal and Veterinary Sciences, 10(2), 427-433.

Mohebbifar, A. and Torki, M. (2010). Effects of adding mixed powder of garlic and thyme to diets
included graded levels of rice bran on productive performance of laying hens and egg quality
characteristics. Advances in Environmental Biology, 4(3), 469-476.

Obanu, Z. A. and Mpieri, A. A. (1984). Efficiency of dietary vegetable oils in preserving the quality of shell
eggs under ambient tropical conditions. Journal of the Science of Food and Agriculture, 35(12), 1311-
1317.

Okoli, I. C. and Udedibie, A. B. I. (2000). Effect of oil treatment and storage temperature on egg
quality. Journal of Agriculture and Rural Development, 1, 55-60.

Olgun, O. (2016). The effect of dietary essential oil mixture supplementation on performance, egg
quality and bone characteristics in laying hens. Annals of Animal Science, 16(4), 1115-1125.



eTEr=yer=) S

Pappas, A. C.,, Acamovic, T., Sparks, N. H. C., Surai, P. F. and McDevitt, R. M. (2005). Effects of
supplementing broiler breeder diets with organic selenium and polyunsaturated fatty acids on egg
quality during storage. Poultry Science, 84(6), 865-874.

Paraskevopoulou, A., Kiosseoglou, V. and Pegiadou, S. (1997). Interfacial behavior of egg yolk with
reduced cholesterol content. Journal of Agricultural and Food Chemistry, 45(10), 3717-3722.

Reiner, G. N., Labuckas, D. O. and Garcia, D. A. (2009). Lipophilicity of some GABAergic phenols and
related compounds determined by HPLC and partition coefficients in different systems. Journal of
Pharmaceutical and Biomedical Analysis, 49(3), 686-691.

Riasi, A., Kermanshahi, H. and Fathi, M. H. (2008). Effect of Turmeric rhizome powder (Curcuma longa)
on performance, egg quality and some blood serum parameters of laying hens. Proceeding 1st
Mediterranean Summit of World Poultry Science Association, Greece, 129-137.

Saleh, A. A., Zaki, A., El-Awady, A., Amber, K., Badwi, N., Eid, Y. and Ebeid, T. A. (2020). The effect of
substituting wheat bran with cumin seed meal on laying performance, egg quality characteristics
and fatty acid profile in laying hens. Veterinarski Arhiv, 90(1), 47-56.

Samli, H. E., Agma, A. and Senkoylu, N. (2005). Effects of storage time and temperature on egg quality in
old laying hens. Journal of Applied Poultry Research, 14(3), 548-553.

Skrivan, M., Sktivanova, V., Dlouha, G., Branyikova, I., Zachleder, V. and Vitova, M. (2010). The use of
selenium-enriched alga Scenedesmus quadricauda in a chicken diet. Czech Journal of Animal
Science, 55(12), 565-571.

Stadelman, W. J. and Cotterill, O. J. (2007). Egg Science and Technology, 4th Edition, Haworth Press Inc.
New York.

Watkins, B.A. (2007). The nutritive value of egg. In W.J. Stadelman and O.J. Cotterill (eds.) Egg Science
and Technology 4 th Edition. Haworth Press Inc., New York, 177-194.

Williams, K. C. (1992). Some factors affecting albumen quality with particular reference to Haugh unit
score. World's Poultry Science Journal, 48(1), 5-16.

Wistedt, A., Ridderstrale, Y., Wall, H., and Holm, L. (2012). Effects of phytoestrogen supplementation in
the feed on the shell gland of laying hens at the end of the laying period. Animal Reproduction
Science, 133(3-4), 205-213.

Yadav, A. S., Kolluri, G., Gopi, M., Karthik, K., and Singh, Y. (2016). Exploring alternatives to antibiotics as
health promoting agents in poultry-a review. Journal of Experimental Biology, 4(3), 368-383.

Yalcin, S., Handan, E. S. E. R., ONBASILAR, i., and Yalcin, S. (2020). Effects of dried thyme (Thymus
vulgaris L.) leaves on performance, some egg quality traits and immunity in laying hens. Ankara
Universitesi Veteriner Fakiiltesi Dergisi, 67(3), 303-311.

Yimenu, S. M., Kim, J. Y., and Kim, B. S. (2017). Prediction of egg freshness during storage using
electronic nose. Poultry Science, 96(10), 3733-3746.



(corii iy I

Youssef, I. M., Médnner, K., and Zentek, J.(2021). Effect of essential oils or saponins alone or in
combination on productive performance, intestinal morphology and digestive enzymes' activity of
broiler chickens. Journal of Animal Physiology and Animal Nutrition, 105(1), 99-107.

Zeweil, H. S., Genedy, S. G., and Bassiouni, M. (2006). Effect of probiotic and medicinal plant
supplements on the production and egg quality of laying Japanese quail hens. In Proceeding of the
12th European poultry conference, 1-6.

The effects of different levels of thyme plant powder (Thymus vulgaris) in the diet of laying hens on
production performance and quality traits of eggs at different storage temperatures

Abstract

The present experiment was conducted with the aim of investigating the effect of different levels of
thyme powder on the performance and quality characteristics of eggs at different storage temperatures
in old laying hens. For this purpose, from the number of 144 egg-laying hens (Hy-line-W36) with similar
body weight (1470 * 50 g) at the age of 65 weeks in the form of a completely randomized design with 3
experimental groups, 6 replications and 8 birds per replication were used for 8 weeks. The experimental
groups included 1- control treatment (diet based on soybean meal without thyme powder), 2- treatment
containing 0.25% thyme powder and 3) treatment containing 0.5% thyme powder. At the end of the test
period, 6 eggs from each replication were randomly selected and kept at two temperatures of 4 and 25
degrees Celsius (3 eggs at each temperature level) for 30 days to determine the internal quality. The
results showed that laying hens fed diets containing 0.25% and 0.5% thyme powder had more egg
weight than the control group (P<0.05). When using 5% thyme powder in the diet, the egg mass
increased significantly and the feed conversion ratio decreased compared to the control treatment
(P<0.05). The use of 0.5% thyme powder in the diet of laying hens increased the percentage of egg
white, egg unit and yolk index compared to the control treatment in the fourth week of the experiment
(P<0.05). At a temperature of 25°C, the use of 0.5% thyme powder increased the haugh unit compared
to 0.25% (P<0.05). In general, it is recommended to add 0.5% of thyme plant powder to the diet of old
laying hens due to the improvement of egg weight, feed conversion ratio, internal quality of eggs and
maintaining the quality of eggs during storage.

Key words: Thyme, Laying hens, Storage temperature, Egg quality, Haugh unit



