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Materials & Methods: In this experiment, 540 one-day-old male broiler chickens of Ross 308
strain were randomly distributed into 6 treatments with 6 replicates per each. The experimental
treatments were 1) a control group (corn-soybean meal diet), 2) control group + 0.25 g/kg
antibiotic as growth promoter (Lincomycin), 3) control group + 1 g/kg herbal extract (contains
garlic, thyme, turmeric, lemon balm), 4) control group + 3 g/kg medium chain fatty acids (contains
a mixture of caproic, caprylic, capric, and lauric acids), 5) control group + a mix of 1.5 g/kg
prebiotic (MHF-Y) and 0.2 g probiotic (Lactofeed) and 6) 1 ml/L essential oils in drinking water
(contains ferula gummosa, eucalyptus, clove, peppermint, thyme, fennel, ajwain and satureja).
Results: The results showed that the instars of fourth larval instars of flour moth were susceptible
to all isolates of M. anisopliae. The most virulent isolates were MTA with approximately 90%
mortality on A. kuehniella. The most virulent isolates were MTA with 0.42x108 conidia/ml LCso
on A. kuehniella while the least virulent isolate was MTV 4.3x10° conidia/ml LCsp on A.
kuehniella. However, the highest relative weight of spleen and total ash of tibia observed in
broilers which received medium chain fatty acids. experimental treatments had no effect on the
meat quality.

Conclusion: It can be concluded that feed additives may improve growth performance and some
of the immune and tibia traits in broiler chickens.

* Corresponding Author’s email: kaveh.khorshidi@gmail.com
Received: 24 April 2021; Reviewed: 31 May 2021; Revised: 4 August 2021; Accepted: 4 September 2021
(DOI): 10.22034/AEJ.2021.299943.2611



Journal of Animal Environment, Vol. 14, No. 2, Summer 2022 VY Ll oY splad A E Jlu gusila crnlouns cale woliliag

by dlio

Olo g ¢ il Fuwll g Wby I g0 Ko AT g Miko (1595 sl S8g ¥ O
Vol ily g% sa 92 30 Wby O yos g Culi g Sl ¢ i 38yl g

Il wun 9 S (suad ) 9305 pdra 0918 (5 gaki Lo

Ol gebails s dleal o5 T 8l€55 1 opdails ualy ols asle 59,8

ol

poamir S

S Dleis

Sl gz (iad) gy iy 3 Shes p om0l (S1hpm Caltme (o358 Sl s ol 5 saadia
3 B e s S (i b S kS s )3 ol gl

g and 10))1S5 1 55 (alajleg S T Y oA Ll () dyse 055,y S5 ar s axb 08 Slila g g ol
208 Y0 sl aals o (Y g 5 @ 0l sl o () Jols (el (glaey 8 ol eslind <(41S5 o )
sl ) (A (e las ¢SS 2 0 8N (ool wals 0 (7 (b sSid) iy S e S ) p S
k) ) Jagie O gladead ¢SS 3 0 8 Y (ol dali o (§ (3t o) Gt (e (L
05 1Y osden () s p SIS 2 05 Vo ool okt o (0 ((SpysY 5 STl (ST IS STy 18
gl (e )l (S Gl OF 3 b jlis (LS (gla bl 2 55 ke V(U (0 5SY) S
251 (5 3 085 fodeg) Wl ¢ als

J5 o el 05 8 4 s e Jds s 5 0k 039 GRIB) (PS /1 0) s aae Sglis el 939531 LS 5 sls
P e S Olio jsboren 5 5,508 5 cadiyy ade Ul 5 Comsid 5 JBy e desys b ulejl o)
Ol S Loy el b P>/ 0) wnlts glis 55 ) o agne gl il (bey S o o o,
el 098 )3 Jlxb (59 5 S do 3 S 457 251 g asne g (I Jmb 5y ey et 5 )
A odalive o) b 20 ©

O il Dloas i ) oy iy 3 Shos 350y Esly (ST Cilisen (W 33550 457 55 oS a5 1ig St 9 Loy

b S e 3 ) 5 G

29380 dlge
Sy gl
el Gl
S Sladrg

vy kaveh.khorshidi@gmail.com :J gicue saivws 53 Sus5 3K cany 3

Ve 5o WY i0E ol B Ve s alase VY ipdlal B eV E e+ lapa Ve gl fauB OV EL - cumgua sl € il 5o w8
(DOI): 10.22034/AEJ.2021.299943.2611



Teymouri et al.,

) o Slge mie bl 5 039, (M0 Shos o) bawgio 0
oIBl g By ad) e 3 Sles 4 ymis o5 ALiSy oe S9ute
SS9 n 9 S o5 5 OV Bgdioe G (el pians
Q) Sl ok 4355 50 (SThss b oS o ogme 51 (S
Waodbs &S aed (99,50 (P (S3958] Slpe LSS
L Sgms  (VA) diidu oo S5t 1) Blg 0 0 Sloe g i)
9o 45 At (oo J8 18 (d i) Ol S SLS 5
Sgmg S 5 (1) Wb oo (ol s 5 5155 olCLwd Lo 5
Wby Shee (855 sloazsr ol laoya 0 SSemsn g
Coraz SV ) alsn o5 1) s (Froul g gdinlge jloslainl
S low bl s iy GRIEN (5)15 o )3 56 5lews Jalse
W5 I Gl sde GlapanilS )l e Cune ST Nigd o
8L s slem Jolge o5 (Sloj 09 o0 (ol phomems S50 2 90
WS oe 039, 2 S5Igl SIS 5 odnzr 009, slajp @ AL
Jolge 45 Canl (pme Gl cnl 09d 00 SB Sk 039 0)lg0
S9isn Olga> (Sl s g 595 0)lg 0195 s 1 16 e
4 a8 28k wale> bl 5 3bse 5 sslew Jelse (B5b 5l g
Sl aals> (e o Silnied p e SIS L Jless
1> oM I S b (slags el anB3S 1 o lgen (TY LYY)
ey (nal 50 ALDIT a0 iz o (ool Sl g jeeb B)s
Sl St cnl (3,5 Bk )3 ook Sudse a5 sud plodl
2600 el alY (15 Sl falS mee BYs 5 (Se (VY)
o 0y 50 ol lge (VY TE) il o laylsiiias] xmshs
oSS 5 0l pas Vs iz s g wites Jolagloteial (b
Ky e 2 055G elge il el sazmy Loy
sl ooy Slagom)n S35 slag e )3 plgseinl g & opsS
plxl & (5 55 Slisdon (S saaz g 3,50 50 Lol wenl i85
oy BaisS g0 G ek Baio g, (Y0) Cowlodw,
ol 0 s p JaS 5 3550 (j9 4 g WS AD) Sog) 4z
QG Epe S (g, VO sg0) dd oo B o Bl ook pley aidS
S ol orl pol Jlo 5o (g s (p59kS VA) oollas (59
el b oy e o )0 s ) .(Gg, FO B YO sg0) conl onds
&y Sy ol Ol el odwl Casddy 43335 Rl by, g0l
wge 5 03,8 Sl bagletial 55) » 1y ook HLid (eamb nd s
il el Gians (gla sl (Y5) 955 o 355LsS YL
oRelS ) e aand laly iz en 5 Wgd oo (St Loz
S fos b 5 s RPN R am )3 5SS pan
03y pb (Sho> slacsogifl ande S5l 59, 12 4 (TY) wien
il 44z LL(VA) Sl 0395 5l ddon j0ub adsi )5 0ud
YyYy

OLlSen 5 (s 508

dndde

@b Ol o5 aen (SThe> sl G053 b Sge

J@L?O'I 3V ad 31,8 colatwl 0,50 Heub 4085 Cais o
oy a olaidl Bl jl el g pls 0 Sl laSiig 1 i
Rl lyed GBS (83938l slge wllioe (WS )90
S g s 5l oslail 1 Limeslaruwl (V) wios 7 las o S g 1
ol Bl 5 Sisar sl 4 plie 25,50 (sloagms olml & i
oz s 45 sl ol jpeb g Vg 50 Saign ]
3l eolaiwl Jlisdy pdase JJo ooy scwl Hlusl sldl 6l
50,5 (Bl S g Sl s (ormilin (2 Sl 0l a5’ (LS 5
oS g9 » S gms p slosliiule 2 slaJlo Jobo jo.005b oo
5o 2l el cgloo a5 uilod o JT (glada i Segms s
sl a8y 1531 S g T b i3Sl syl lalS
Gl 2)lse ASme laSsga bl B Vsame oyl
Fewly g ol 8 Slas g wilosls Hlas |y b yaShas codld 5 w5yl
Ygams g a9l GLE (O F ) woisn ssupl) aub s
Ol sl wijls a5 Jle al il Joay a5 conlay 8 Ss5e08
@90 QLS (P23 55 oo )| Boslituls g0 Slusl slacs Lo €53
J (plood Slge SLaS 5 shls S35 (SThe> (50931 Slse 5
bradsn o JI gloasl wile 450 slocdplie 5 LSy
(Sl Sl aslys oo a5 aiis Lagall 5 (Jgib DS 3
5 aLS oo lac (V) axsl azdls SlapST| T 5 Sletllas
Capd g My p (S aSh S eSS 5l bl 4 S
3ooliiwl (A) widsn oo Sgnr (b S jsboar |) ST o
Glop 5l w5 Soyo8 crge el STh55 50 SLijstd Y g
5 ool s Gl g g Lo padplie molas (B )lgS
LB 5 Jyod @ete) Oy (V) Ve Q) 09d o0 (0 0 ,Shos
SBLS alaz 3l O7) (o= 5 Jsod &) Gasl 5 (s
658 (SnSI T Cols 0550 olge (Al Joay o it
@9y el () wlad 3 13 ol Cuis az gl 5,50 5 O34l
015 S| T ol o5 il o Jsi LS 5 gl
SRl ) ClsS ClS g (600480 e Ll oo s (reena
OblE yo 4255 890 (ol i 2 e 1 0jg el (V) s
el | 4 bgrpo s (29,5000d plyS 5ty sl 28,5518
O0) 358 g0 adg LT JlaaaSs 5 9ind 03l Lawgs o5 o
i wilyiion ;o) Jagie oz sladan 45 Canl ol 3155
Sl a5 ) pean PH 5 sms (33l 1 ol slagsis sy 5 oS
Sl iz e (1£) a0 (1alS w0 oo 5155 slam T 3



Journal of Animal Environment, VVol. 14, No. 2, Summer 2022

2 e V0 syl aalio e (V «(S09381 (g) b 5250 by
S3lon)ls S AA 5a I lharS) 05, S e S le S 5kS
sloolac 0,56l 50 05V (sgl wals oz (Ve nliplilooss
G 025 58 mrle (El pag] e (5 H) LS
aald oy (F plnl ols groal o)l 558 (Jbppgm (sl
Wedlo) 2y bwgie ©iz Gladesl p)56lS 53 25T (4l
Sl 15 Sg 1S lmasl 5] sls gol catlnigSho S 1
PRS2 05 VO ol wald opx (O (SoygY 5 Supls
MHF-Y SSsms5) Smgn o5 +/V ooy Sy
COlnl 5 S5 S8 20 WSy (SSsngn 1) e S50
oelal O o bolse (2L slaguilal i )3 2 e V
(il gl o SEue b ugtST Slagull I (bgle)
5> O o S5 53 Z9 LS )T w00 5 L5 gntasl eyl
2% o% 0js GRIBl s Brae St on (lal byl S
RS oyl g 0 S TO 9 VT N ) glagg, y0 (1) (i
Mooy ilesl oty o (Brae STiss ke s I ST,
SO 55y Gialesl (bl 0wl dslome a2ty loa 155 Gl
8,5 gl b 2y s 5 095 digel 5 il eain So IS5 50
(a3 Vo Soedyp XY e w0 ) Gauiy il o F ilw a0 F 0
S5 aiged (g e g Cowshd hjled jslaieds 50,8
15 Cpmaligorlesl slinlas ool iy Sae 0+ (sl glaaly) (39,
,1,8 (Ethylene Diamin Tetra acetic Acid: EDTA) ol Sl
3o (msaid 5 g 520) anhes glaselS (S)lads ol ool
b Ghleds (ooya 5 698 psSms S ) 0 LaesS (50l
e gl pSojll ln Y1 Galesl (7)) b el o
G953 19,900l 9 Sy slacs lom adde STy LS
ooyt 9 4B IDvet &5 5 [V e by o pw s3lalaz
S 5ol S oaijl &5 5 Joallygnd Gl 5 (5 fragidy S
Sotad Slaplail (oo ()59 Dl i 2 Sz (T i9, YO 0 00
Oygods S5 5a lazer axkad Sy ((uge b oyg 9 Jb)
5 gl sloplail (s (59 e 0D (59 g SlAS (Bolo
2GRl l YO 59, 0l jo 0005 arulre 0uiy ()39 b anlie
95 QB 1SS 0 oSl 4 Sua55 oy aakad SG ()S9) o
lax as¥ ) o g culy b Saudye Glggenl LS 51w
Sleogas (B p daldl ooled 85l § 53,5 ad 5l e 90355
FeS Glie 5 o oy kb Jsb wiile T slagasls
ooliiul b baglominl Jd g Jsb .85 )15 v 5 (2b5)1 0 90
b oz 2 Ol 035 5ol o100 283 b udsS

(V) 0 alne T o2 2 (G0 s3] (5 e
Yyy

S35 2 Shy? sladeSe jloslinul 590 3 alise Slalllas a5
2 badeSe cnl Sl oldlas cal 5t 55 (g o plil (50
2 SFpS S hagn 9 el 43,5518 2b5)1,50 9l 3 Shes
ol 00l plowll joub ClgS CuhS 5 Sl Sliogas 5)9e
Colo) @l 4 oo B ol plwl Wl (655 G Dliios (nlple
amlie 5 b)) Hol> adllas 5l Baa )0l 5 il A5
(PS5 Gl milul g boslac alox I STes iz sla JaSo
Sfkee p Sgmsn 9 Saman ) beste 0 sladel
oS 5 Sy plyFil Sleogas ol Jlisa 5 sraally

Py (SbeS lrazgx ;0 CuleS

B9y 9 3lge

a5l (S p She> sladeSe Dl 5l o 2 yolaiens
Slaazgr ;5 ab) 0 See 5 (S GleFial o S (e
s 15 (CRD) _dolas SLlS )b B o bl isS
IS E e oS Lasleilog,8 i gl yie Vo e ) oll 4
aslad OF (59, 2 ggeme ;) LSS 2 50 5 dzer axld V0
pole (Slinizs olStmnl ;0 j9, YO Saady g (5 (g Az
By g b 1S a4y pebls asy ol olSiils ol
ol ool )18 Sbegsl (5,950l SG g law 55530 SG ()
U5z adiyg s Loty 42 il s g, b iS5
SoS Grazsr oldd olrlisl slaaog bl 5 assSTs ()
(Y Jgaz) Sl sy (YA) Aviagen =8 .5 Ve A ) aygu

owlojl 30 gamwbiomsly 595 g aoliy 1) Jour

ooliinl o9, ST -
lal JolS 5 Bi— H120 ooy v
Sala] CHIBO 5,5mls — H120 cociigy A
el TAD 9,95 \Y
] by JuslS s YA
sHeels] Py al>ye 5,508 Y

s Slyg> 5ol 4 331 jsboas 8w ralesT Jsbo 5

az 0 YE LYY o Jol 59, 0 Glp &bl les s as s
oeals ol ilwaz 0 VY 4 g jaidy o il oedas ol 3 5l
0,95 Jsb 45 (55 slaazg> wile ol aalesT (bbb g il
(Ui Slygs jgoay) oldé gloo o b al> o aw yo uu.aLc)]
5 (S35, YR L YY) o) o She, V0 B V) opslel sos apdas
aald o (Vi Jels WLQ)—‘ 09,5 £ (539, YO L YO) SLL



Teymouri et al.,

W05 ,laS oS cuiS Sliole;l plol lp 1SS o 5l e
Som aiBs Ve (250 50 9 05 3,3 Al SbS (sladigel (s
552 50 OieeSTay 395 BB ;8 Solib sleans ol LS
Ot (6l pladises (V) 0o T oo ol 5 cleaz 0 =Y. gles
S8 Jdos g a3 050 ddud dw [0 g CaiS sl sl
b oS diged p,5 0 (il Kan b 2iissd slodiges pH 08 3
e PH S b lapyilys 5 0 (s Sl e Ol 2] Lo YO
(H19023. Hanna Instruments, Padova, ltaly) a.i slosl Jlozws
SLoiy o855 5l 8 ) beaiged wash, Glie s pToslul Gl
5 05,5 S ol F le a0 A b o D> 91 yo (sl
Ot (6l (YD) W 0w (S Sis oSiws [0 35U sled o
S8 GBlo S 3o 1) cingS diged 0,5 S ol (g loaSs bl
& e egd b ol e ol 5 ile ax 0 Ve les 1o g1 09,0
ppems il oo (g gl e g

Sl IS ced b= x) -

g milea i) L8 Aad g
T= =t e (=5

3 S e sl Sy wsy a2l g Sojlul sl

Voo Soed oS oud la dabid 3,5 ()39 9 oy CbsS
9 ool )‘)5 ‘)‘)fasuL“’ a9 A slos 5o ﬁ; ;;‘ fnl.:y:- N 48,85
Celo ) Goeay GBI Glos o baiges BT a0 ,0 Wi aise
aJoles wLA‘JJMd.M).) UB‘ RN U)5 °)l-’9~>5»)«.1\)..w oS
)O‘J‘zf_l;w; ._.'.\_..\.\_a:l-,x\"

2 abg digai 5l 05 F Lo liss cdl s Soludl sl

az 0 F o glos jo el Y oy g ol ool 13 Jlocy) anS
Cagh, (g)0aSS g iluo g5 Gl D (5,05 S il
diged (g dd dLBIS, S8 b CudigS diged phaw )0 35290
wlg> Sl drulone (sln diged 12 2led 9 sl 059 5] ad 059
Ood S8 sbadigai asallsoyelle e g s ol olail
Pl i gl (g pSeslul (TBA) sl S5 500)bsd (1905
g 7Sl o558 L ol VY g3m Jobo 5 aizai 5,5
3 odal cusods slrosls guaiwy g el (YY) od ioriw
a5ed) SAS (g Ll Jl58le 5 GLM g, 5l o (g S o3lusl Slaw
SP 0395] 5l eolatal b b :Silos Ayl (YA) s plnil (1)

A etd Q0,0 B (gl cire e (o

YvY

OLlSen 5 (s 508

oalojT (sro g8 30 oud ouily95 o cuS 5 Y Jgu

J=
sl by el (1) oy 515!
(539,Y06YD)  ((S39,YFLN)  (F39,0+LY)
SYIY- OYIYY OY/AA RS
FAIAY TEIAA £LIVA Lges allnss
/¥ VAT VA Lsw o)
IV “JAN “IAY s Ly S
VIEY a3 VIAE Slind penlS 50
SIYA YA YA Sod
iy Y. SIYY HCL o)
“IYA g Y0 Oeiseie JFoss
R AN RN oo -J!
YO ¥ AN | Sowe oo
YO Y0 Y0 T elng JoSe
o pr (g2l S
Yoo Yq- - YA« oerlylie 555
(pS5kS o 5 54LS)
YAIYA Yo YV/FY (0oy9) pl5 (aig
VA VIYY \VIYE (2o ) o)
<100 N N (30,9) (yigeie
- IA$ -jay Ve (00)) (et (segte
-IVY < IAY /9. (20,9) (g 5
VO <IAY “IAQ (30,8) el
<Y N N (30)9) yoyiuwd BB s
<N AN I\ (32,8) paow
-Iva -Iv4 - IYa (do,0) S

Voo g 5 Sl 5 sl oS ehS o e 0 aSTUVO g5 5l (Sane JoSo )
Xl ol Sl 0,5 YO SV irie eS] p,5 18 D07 3,15 o JsS 65
PV S Sy 0,518 O oo Slilges 5,5 YO YV (55, amST 0,5 1)
PSSy a5 o5 YD g5l iy JaSa Y 390 V. il 5 ¥
5 VA Beeees UG cdale b A crliys 0,5 VA 051 05 olaS 5 gl
CI¥ QAL By cpmaliys p,5 ) WA+ T By cpelins 0,5 < AYD AAIDF 7. By meliys
b Ds ouelis o) /% 07 Bro omeliys o5 110 QA Bs cpualiys o5
el psS o/ Do e UIG Clale LE cppaliyy p,S Y/F e v v e IU/g il
ceoling o5 /0 AT Bs (poliys 5 ¥ WA+ T By cpelins o5 +\YO T Ky
8y oSl BT 2,5V e 5 Y Hy (Cuig)
BRRUNC R & SRRV YN PE O L OW  ES VON WO E P B
30 Sl i gad s 00 S ol ) 6l 4z 30 1+ 0 sleo

i ools J1 8ol luax 0 Fe e 0,55 o0 duz aig S5l y0
v &Lo)'yl 595 5LL o (YT (YY) Wl ale S ws o g



Journal of Animal Environment, VVol. 14, No. 2, Summer 2022

(555, YO L YD) Sbloygs o 0ldé hodcg,s (p=2/F) o5
O=1+F) cals sgzs mlel slajlost o @ losie gl
iilesl sl les 3l cow Slyem Gran 5 o (39 okl s
Glrazsz (559, YO U V) Shygn opeo S5 50 sy )8
I3 e S 355 S 5l s 45 (10
(=1 V) 2l3& Joddcn po o300 S 5(P=21+ 1) p 09
oz b oS Gy wdls | sialesl sloog S ploay cond
byl oS Glagulal 5 o) bwsie @z slovel 5>
Sall 09,5 4 Sl SR Oj9 GRIBl ud 4ds ol s
O Shgs Bras sl gylo g Dol g Jlo ol b caszils

B 07y sy 0y50 IS 5 stalejl (slees,S

i
095 laazsz by o Slecay by o gl 1y 0 ,Sdos
(S35, V- LY L')..{)‘Lé—l 0595 4 Cawl 00l (LS ¥ Jeuz o
Jsb 5o Ll el 0929 ctalej] sla o o (5,00 sime glis
R e R R RO RENUL BN I SYS
YE U VYD) o) 0,90 50 .0xidl g wald 09,8 a4 Cad lrog,S
$lojloss 3l o glié Jascu s 5 ohisolBl (s
e 53 o 0jg RIB! i o 5VL (Jg a8 S5 18 caules]
Ay 0y50 0 Syt Brae gull .culils 0429 Sigm il 5l
5 0,8 0529 ciulesl slalad (s lo sme Dglay aS slo L
P sbeojlas o 4 by Slhss Sras e e

(39 30 4292 I3l 0 ,5) (JuigS laazga Wiy o, Slos p (Siulojl ooy S 51:Y Jguor

L:':'-.'.L‘}i oy ¥

P-value SEM LS b sl + S gmg 2 ol o ,lac u.fu.tg.u‘s»ﬂ RV-\) S0l slro g0
(CAPL) Sy ) b go 2L
(53951 GY) e 3el
"y VIYY YE/VY YooY YEIVE YOI \TZRN ARIAN (555 O 38 L8l
e VIYY \TZ YY/IY- Yo~ IR Y/ YYIvS (p5) S35 Gy
Y oy V-0 V- V¥ -39 V¥ VA hE Lo s
(539, YE LN oo,
e YI50 SEIAD ST ias V/fY Y04 VAIYE (555 5% 038 L8l
oo ¥ ¥/ A /0fP 3./ayP ay/a§P BN IRAVALE VYT (,5) Slys5 Gy
- 103 oy V/EA V/EE VYA \V/FY VYA VIFY el b o
(559, YOG YD) SLL
<Yy /5 Ay AN F SRINg AYIYS Af/Y ATNY (555 5% 038 L8l
NN V- VAVTY VA“/ VWYY VEAISY VWYY VEYIYY (55) S5 Gy
oo f o0 VIASP V/aya V/aya® Y/ 08 VAN YAy el b o
(‘;jj) YO LYo 90 S
I VO 04/+YP oV fYPe 031 YP Bv/yaPe VA2 OF/FYC (5,5) o O Lial3d!
<100 VIVY AvYe ayay A¥/FA A¥/FY aIYE /- ¥F (55) S5 Gy
[++) “/+) VIBAP Vaks VIOAPS Yok V/0o° Vg1 el b ey

A (5l gixe Sglas slls <0 &bl o 5o Gglie B9y b gt sla 1 Slee

550 glyless I (LS slaolae § Sig Sl syl sloyles
olad slaplasl i (39 g ‘5;;;.11.9)'1 slo,les JSlog SYL
Sglas ol ous ools &1 A Jgaz jo (Jlxb 5 (wgws g8 )90)
ialejl 5loog S (rr )0 (g B o y5t (s 033 PSS
O > Jlb (e 035 00 Gold s Dol (Jg i easlin
095 Glaazszr Jlrb i 0 «2ls 0925 cdalejl 5o Lo
S NAl 2385 iy bt © 2 Gladenl G5l L &S

(P=2/)) csls s St Gl cialejl slaog S ple &

YYO

09 Seiglgisesl sla el I (S pmls i sl gl

3 555 Glbazgr gy0malS 5 Cutigy ade ol sl S g
byl lojless G (gl Dl a5 ol plas b Jgan
a8 ols lis Somgddd 5 Judg ie (o) S S wSedlS S92
2oy il ) Jedg i ao )y bawgie © 2 (sl B yan
4 JeBgrie Comd Ghals corge i jo g Ghalil 1) Cosgid]
Som ol 39, 5 Sty p ale (g0l BT i 09 geomgit]
o las coles o 55008 ale ol BT i Lol el 03,55

# g el s 5l 5 S sl eSe ol ool



Teymouri et al.,

OLlSen 5 (s 508

olo3l L )0 9y9m0l8 g Coddg p auke (oL T S g (195 (Sl B ESLS p (Liulosl slrog S SI:F Jous

($b 5T (s g ezl 9
o i 4 Jdgyid Comnd  Comghld Judg o Sl i lol sloog S
9990 2 2 g (00 5) (a0 y3)
YEYAIY \Rdedh +/f4 ARIAY4 VA/AY (52938 28l8) valis
fva.y YEfYY +/f4 ARIAY4 VA/AY \S‘...B,..‘Sul
FYYVIY YYVVIA </fA RIS V4/6- 2LS slao lac
FOV-/f Yo¥fo/f -I%0 fATY VAISS e yhagie Oz slaagl
YV\#IF ¥\-#/ 169 \tdled Y. Sgms S sms
\AATA YOA« /0 -/$4 f-N8 VA/AY (Gowels] U1 o bglie) ol cla il
\YA/-¥ \Y#IVY o[-y 44 DA eSolee 5 lasliwl llas
<Y “IVY i -IF¥ “IAY 63 e Lo

A (6 e Dolas glyls /-0 L;)L,cfl o 58 Solate Bgyo b sy sla ke

0y (139 4 S ((G9la) (Lo | i 4 bgy yo (SLAII (o (439 :0 Jeu

g il (o y90 B0y Jlxb ws,s SRl e
Sy /-qP (5533 238 wals
oI A AP S g o]
.9 ./.qb 2LS slao)lac
A <ye ez jdangie Oy slaagul
V) /-a° Sms +Sedgers
<Y [+ AP ((Sawmalisl LT s Lglie)  alS glag il
A s oeSle o il cllas
<Y o S sine Jlozs!

Aied (g0 sre Dglis gl /o0 (g kel mlaws jo Dglie Bgy b (gt p (slo Silee

w2y e bagle 0y Sl ol L (Jy ciublaiogy
Al Sl Glegeiul Hlad il
3 obesl bl e cdsS CoaS mlt reddS Cadas
ol (6,)10aSS cud b (ingS Cugb, PH aS ols lis ¥ Jgo

(S slaaz gz Coy o 2l g aliss 2l wsdlige e

YY#

w553 talesl slayles il cow

S doy aS ols Lis £ Jauz 1o deS slaz g S
p=+/++)) Sg LSM.;LA)T ‘5L®)Lo.:5 Y 6)“)6;‘” u5Ln.: 6|)|o
Lugie —ye ol ol e o S wsy O e
BLS sleojlac ol jlad o S a1 5eS 9 w2
OloFel oz 02 5 ka8 (b 4y by ye mls (g cadsosalin
L5_.;“..1L<,)'—1 S,les o Ghlogire gl a5 ols lid Sod e

iloil (bl o (beS (azga Sed)s lgduiwl Gluogas p iuboil glbog S J1:F Jgux

o e . . olao/ oaalojl grog S
(xS0 yio L) o o o o 23

Ni2s a/-A ay/-y 8-/ YP (o933 93 walis
Al AIVY AQ/FY F4/aAP S g 5
AIE\ ARY AJ/AR Fa/vyP LS slaolac
AIEA /98 ASJAY OY/IAY? e ylawgie oy slaaswl
AIEA AR} /A BV/YEP RS IVNPINREE N
AIOA alys A /0A N (Gopeli] O o bgla) ol sla il
SNy AT I na oeSile 5 lsliul slas
<12 <120 -y o0 S

St (5,0 re Dglas glls ¢/ 00 (g lel s o Diglate By b gt ,d slanSile



Journal of Animal Environment, Vol. 14, No. 2, Summer 2022 VY Ll oY splad A E Jlu gusila crnlouns cale woliliag

b3l (bl o (oS asgx cubeS CudS p Jduboil sog S SI:V Jeus

chedl sl el MDA wlsole ol aSiedl cesb, L o 5L o] slaogss
(a29) (o)) (PS5 oS 1 py59,5) (2 9) (w2,9)
\Y/EY \IYA E dF- - VEPA ss (os33l 2dld) sals
Wi g VYA NIY: DFIYY VEEY sV Sgm ]
VYN AV LYARS DOIVE Y¥/eY N 2LS slao lac
\VYIYA AR LYARS INZARN YF/IVY Nidd e ylawgie oy glaal
\Y/20 \Ivs Y O¥AY YENY  olsv S5 508 S 3o
Ve V) o DFIYA YRS 0Iad (oowalil] T o bglie) ol sla il
<N\Y o[+ ¥ LR AN «[+9 <I¥A Silee o lasliwl gllas
«IYA <V <174 <IN /N <Y Gl e Jleiml

i (50 ime glas gl ¢[00 (glel a0 Siglite gy b gt o slouSilee

Y 0l 568 sazer 0 Slhgs Bras Sgn cow 0y
S92 g0 Jlad Cann ;LS S ogg Judoas a0 ,Sles dguge ool (FY
(ff) A.})L) ‘J“'m L”“"’M‘“’)" 9 )uLo ‘)>L»'~"'J ale Q"‘)g)l" XLy
5 e il Lol ae 90 Gl yd; hawsie oz slaagl
225 e 0z slaasl JoSe a5 0l (315 S0 (529,
Ay 0, 8las st OISl 865 sloaz g ldé glao o yo
s 3 3yl ) 5 985 K5 s lans Jase 18IS 4 oS
J-" c&u}ud).v 9 &uj.uj).v ;,\.»5).) J.oia )| oolaiwl s}.alb
0,8 052y adlllas puiz il (6o, Slee Slas 5 (5)lo Se
2 SEmisn 9 SSaman w55 JoSo 5l e Sl e &
LA FY) as o ylias |y oy o Sles
Lol i 55T o5l o Lo slaazily: Suas s lagewly
She? slasog o cine N8 Sleas Sl 9nal g ooy
o ol g gyenelS g Ceisy slaesl BTl i
sl gog38l 5l ooliinl Jimgh ol sboadl, sl 5 a5 coslins
Slos sy b o gl I s Wl Sy
@bl 5wz il fge o ine ssboas 5,50l8 5ot
Sg sl Jled 5l 5L iolej] slayles oled 10 5,50l e
YY 5o, 50 a8 olo las isS sbazgz (65, asllas S axs
‘5)Lo~:..l ade dobw] Jrovapt) ‘&49.:.:5].’ oS g;élﬁ)o 05; 5
Bran Glejslao,gs aSwsls 5158 5.0 Kan g Reissy (F4)
5 R Gl g 55 Gleazsr 10 g)ls olS os
ol e 00 cwlas ciabeyl layles 5,908 (g0l T
Sl el 5 Lassie o sloal (ST JaSe o3

Yyv

Sow

Y
S933 Slge plyiear oy S yme GlaSga il 5l eolin|
plp j0 Caglae Jdoas bgyl aolos] lawgs Yo of Jlo jo Slyes
ol b ggies Sl jo Gule Bl prizee 5 L
GOl 5 e SSE ) glean I semiea 3 Glaesls
sy ol 3 Ban (1) siteen oS5 5T il
(ALE sloo Las alax 3l calises STy Sog5ilolye LTaS sy oy
bogie Oy slaal ( Soela] Ol jo balse alS sla il
a2 Seolpred Wl e SEsns x5 SR weS S 9 225
Saiye ad ) S oo slacSsm il sl oaisS Jlgaal 23Kl 4
Oyl sla Sy ity 0,Skee 1) lagl 23l g wios w5
B9h sy p (FB95 Ere el Slagl Sl (B g (S
oolizsl caxlllas ! o ool Cansdds gloazily ool 28 ,Shos
ol Wi, S e Sgm sl (Sl slasogdl )l
G 50 Samlslol [ bgle 2l sl juilul g puzijlawgie
ko e Rl g Gn Gjg pRIP el (865 sladzge
Y game 49558l a5 ol ool Hlas Olalllas 51 Syl plde
cel sigS 0 Sowmeli] Ol & alS sla bl ssile LS
09,5 bl jo ol bl oy 5 oo (s Ll dee
2 S5 sleazsr Sl Spae @bl (F1) 358 (oo wals
Ay by 40 oL sleelac eolatuwl a5 ols lis pol> gadodd
S @b ad aals e 4 Cund STyps Bran Gl con
o Bk p3 (b5 Sbhazgr Shg Bras plealy sgue
olRl cdeay (LS SlaS ) ashe (S99l (nl Srae Hl o
oBews wede Slas Ll 5 0 (30 Slge e CLB
alllas (paiz @S ol Gl b swps (F1) Cnl 3155
3 BT OlaS 5 g3l a8 ol plis 88 slaazs> )



Teymouri et al.,

Dlpogas oy (OA) 05 cialol slojlass 5l Slie oo
oo CodS byl slp pgmre lajlre 5l (S0 Gl
Rl el J2d g S alel Gams Slge L 5l el lis
Sl 5 ol il Lalgiil plSnial ;s gl 5 Sae olye
A 398 oo OlgFiul (SuSd Slaz (ll Sely (Ganeslye
5 Shies Gyan ialS el Gind san gl 45 Canl o0t
Condy S5 o Sl 2le had cuypd g (o () 2 Az 0
OSae ()bl g o)y o Sy b los (lgseinl o550 (lgseal
(YY) sl aztls b £y g S ks 5oty
)8 3925 laglssinl (pad e omin (sl GilSe sla g,
Pl 09 S abals (gl S a4 (i o0 oS
o Lol (plyenl (JBe oend) (S50 i Ol 9 il o>
©%) 5,5

2 00 53 ledg Slidlas 3925 b eugS oS
bagio oz Gl S s siile (b (ST93 sl 09 ]
SlMbl el oy o Shes p BLS Glaojlas 5
ol e CudgS CudS b Sog38l ul IS0 5e p0 (SleS
g oy o] (S puw bl Oldlas &5 ool
Sleogas (bsS (alort SLaS 5 n 1) (BLS slaojlac 5 o
S Iy dVe Fe V) Wlod S )55 (cnm 5 (oloondisS b
Lo laasdly (7 F0) wo,S5 A5 1) oo Sl g K05 (S
CoiS p s gt oad Gtales] (Shgs sla g3 & sls e
SbeS CodS sla Sy g Slio )l (865 slag e SbsS
SodeS S Cl oaiiS S pae Spdy 4SS )3 e Jelse
OSee el Sglite sl 590 5 Jloy Sl L Epe dS
G5z Lo pol>aslllas j0.0505 48 1,8y (0SB pao bawgs Caul
L ot Olidod (nlply g molss ploxl (ouo Julow 5 4520
Slge nl b lape S mab g SOk kS SR S S
42l Gl en pil adlllan @l ol 050 o0 drog (0938
5255 bgie 052 Sladul ohiga (S sladeSe a5 285
Sesne] gy cilio 35l 5y Glsieas ablyi_o(MCFA)
g oolitl 1S slog e ;5 (AGP)

&m

Mountzouris, K.C., Paraskevas, V. and Fege, K., 2009.
Phytogenic compounds in broiler nutrition. In: T. Stiener
(Ed), Phytogenic in Animal Nutrition. Nottingham
University press. Notingham, UK. 97-111.

Hertrampf, J.W., 2001. Alternative antibacterial
performance promoters. International Journal of Poultry
Science. 40: 50-52.

YYA

OLlSen 5 (s 508

6; o)Lh|5 w‘ lSW‘ W)l 69.,45 Jl?do W) JL?L]o J.MJ)
Coslrazs> ol Consy b5y @lp Jshie s, o o)
siot] S5k 5 slad) (slaplail b ol yan ooyl slaplail (£0)
Esb g nled ST o e LSS Ty o (Gl e
a8l o G yp g Jlxb (uge 50 Ygene ol sl Jslo
30 Oo% wbly eaims lis galad slaplail 5g (oplple (OY)
Ol W) el sl gl o o (g5lad sla Jole u-*-@b
ol ol gam b a5 ad alie dalllae ol o Jxb o,
SPG Sl )y g 0y glasul e sleazg>
Qo ldlaS oS o (2,8l saile waldeg 5 a4y o
G duoyd udlS dalol jo g J8g 5 oy ialS cawgad
255 bwge oy sl ol e j8 Comgad 4 L8y X
SladslS ol (VL wsl Jlxb ) Gl Jse wlsi e
1o305,5 e 5 5 T 5B 09, (slocanmsiad Hize 1o« siagl gy
@ 0> 08 3 lasdd slaw (38, b culply (ol (5598
O (o s Caslll )0 Wilgh so Sdas (Sl gl Sl i3]
plo 5l GG baawgad slaws Wl oBai, jo asl a8 3l
O30y90 Ty Sy b el else ol wbs sl oS
Jedg e olass (38 W Sl (59205 39308 slayg0 590 9 ACTH
9 b dg e b )led s Py Ngd oo BN 50 Somgaid
OB p 095 50 Comsiid a4 g e Cod (sl g nowgadd
ol ol )T 55 25 (e (e (Sl sote LS Glore 4
(OY BY) el
Sloome (Gaios cpl o 1Py Glgtiwl Oluogas
PP I 2 awgle 2 laaul (9l e o s
Wdgad Hle o) an g Capdevielle zls ul b gwpd 09 ke
Syise (s gl S il el gond (slao
ol 0,8 Ll a5 Wols oLl o], Ken 5 Sacakli (OF)
Ozl (238 8 a4y (el Koy g S2SY) obsS 050y ]
sl S Gl g ope jand )l eolitul sy cely
FuS aS Wo,S 5155 ) Ken 5 Mutus (00) ai  JSoud o
WA (STgmgn JoSo b oS 155 leazgx (Sl o ol
Lotfan cpuzeo (OF) 950 55 jiem dald jled 4y Cud Wog 00l
gy Alie ok 5 gl a5 Wo,S Glo 5 ) Sen
Geiod 50 (AY) 00,8 Loy muSlas o jlo dme iol3dl caely
5 059 sl kbl b ol ki o SKen 5 Jamali
@S Falaw RSl o M8 050 e S e lesul cwls
gl ST 5 Kt onls ez Lol 8,55 )3 s 3elsS o5



Journal of Animal Environment, VVol. 14, No. 2, Summer 2022

18.

19.

20.

21,

22,

23.
24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

Yya

2014. Evaluation of a commercially available organic
acid product on body weight loss, carcass yield, and meat
quality during preslaughter feed withdrawal in broiler
chickens: a poultry welfare and economic perspective.
Poultry Science. 93(2): 448-455.

Al-Khalaifah, H.S., 2018. Benefits of probiotics and/or
prebiotics for antibiotic-reduced poultry. Poultry science.
97(1): 3807-3815.

Pourabedin, M. and Zhao, X., 2015. Prebiotics and gut
microbiota in chickens. FEMS Microbiology Letters.
362(15): fnv122.

Dev, K., Mir, N.A., Biswas, A., Kannoujia, J., Begum,
J., Kant, R. and Mandal, A., 2020. Dietary synbiotic
supplementation improves the growth performance, body
antioxidant pool, serum biochemistry, meat quality, and
lipid oxidative stability in broiler chickens. Animal
Nutrition. 6: 325-332.

Bozkurt, M., Kucukyimaz, K., Cath, A.U. and Cinar,
M., 2009. The effect of single or combined dietary
supplementation of Prebiotics, organic acid and probiotics
on performance and slaughter characteristics of broilers.
South African Journal of Animal Science. 39: 197-205.
Bielecka, M., Biedrzycka, E. and Majkowska, A.,
2016. Selection of probiotics and prebiotics for synbiotics
and confirmation of their in vivo effectiveness. Feed
Research International. 35: 125-131.

Boren, B., 1992. Nutritional aspects of leg weakness.
Poultry International. 31: 24-35.

Galian, A., Salar Moeini, M. and Mazhari, M.,
(Translation). 2013. Poultry nutrition. Publications of
Kausar ~ Agricultural Research and Development
Company. 444 p. (In Persian)

Guinotte, F. and Nys, Y., 1991. The effect of particle
size and origin of calcium carbonate on performance and
ossification characteristics in broiler chicks. Poultry
science. 70: 1908-1920.

Rath, N.C., Balog, J.M., Huff, W.E., Huff, G.R,,
Kulkarni, G.B. and Tierce, J.F., 1999. Comparative
difference in the composition and biomechanical
properties of tibiae of seven-and seventy-two-week-old
male and female broiler breeder chickens. Poultry
Science. 78: 1232-1239.

Orban, J.I, Adeola, O. and Stroshine, R., 1999.
Microbial phytase in finisher diets of White Microbial
phytase in finisher diets of White Pekin ducks: Effect on
growth performance, plasma phosphorus concentration
and leg bone characteristics. Poultry Science.78: 366-377.
Nosrati, M., Javandel, F., Camacho, L.M., Khusro, A.,
Cipriano, M., Seidavi, A. and Salem, A.Z.M., 2017.
The effects of antibiotic, probiotic, organic acid, vitamin
C, and Echinacea purpurea extract on performance,
carcass characteristics, blood chemistry, microbiota, and
immunity of broiler chickens. Journal of Applied Poultry
Research. 26(2): 295-306.

Aviagen. 2018. Broiler Nutrition Specification Ross 308.
Aviagen, Huntsville, Alabama.

Grass, W.B. and Siegel, H.S., 1983. Evaluation of the
heterophile/lymphocyte ratio as a measure of stress in
chickens. Avian Disease. 27: 927-979.

Zhang, B. and Coon, C.N., 1997. The relationship of
various tibia bone measurements in hens. Poultry Science.
76: 1698-1701.

Zyla, K., Mika, M., Stodolak, B., Wikiera, A.,
Koreleski, J. and Swiatkiewicz, S., 2004. Towards
complete dephosphorylation and total conversion of
phytates in poultry feeds. Poultry Science. 83: 1175-1186.
Shalaei, M. and Hosseini, S.M., 2016. Acidity of
gastrointestinal tract and tibia characteristics of laying
hens fed diets supplemented with antibiotic, organic acid,

10.

11.

12.

13.

14.

15.

16.

17.

Huyghebaert, G., Ducatelle, R. and van Immerseel, F.,
2011 An update on alternatives to antimicrobial growth
promoters for broilers Review of Veterinary Journal.
187(2): 182-188.

Hassig, A., Liang, W.X., Schwabl, H. and Stampfli, K.,
1999. Flavonoids &tannins: plant-based antioxidants with
vitamincharacter. Medical Hypotheses. 52(5): 479-481.
Gadde, U., Kim, W.H., Oh, S.T. and Lillehoj, H.S.,
2017. Alternatives to antibiotics for maximizing growth
performance and feed efficiency in poultry: a review.
Animal Health Research Reviews. 18(1): 26-45.

Park, J.H. and Kim, I.H., 2018. Effects of a protease
and essential oils on growth performance, blood cell
profiles, nutrient retention, ilea microbiota, excreta gas
emission, and breast meat quality in broiler chicks.
Poultry Science. 97(8): 2854-2860.

Sharma, M.K., Dinh, T., Adhikari, P.A. 2020.
Production performance, egg quality, and small intestine
histomorphology of the laying hens supplemented with
phytogenic feed additive. Journal of Applied Poultry
Research. 29: 362-371.

Tahami, Z. and Hosseini, S.M., 2021. Effect of
Cinnamomun cassia, Origanum vulgare and Capsicum
annuum extracts in first period on performance, carcass
characteristics and blood parameters of Broiler chickens.
J of Animal Environment. 13(1): 173-182. (In Persian)
Kolbadinejad, A. and Rezaeipour, V., 2020. Efficacy of
ajwain (Trachyspermum ammi L.) seed at graded levels of
dietary threonine on growth performance, serum
metabolites, intestinal morphology and microbial
population in broiler chickens. Journal of Animal
Physiology and Animal Nutrition. 00: 1-10.

Hazrati, S., Rezaeipour, V. and Asadzadeh, S., 2019.
Effects of phytogenic feed additives, probiotic and
mannan-oligosaccharides on  performance,  blood
metabolites, meat quality, intestinal morphology, and
microbial population of Japanese quail. British poultry
science. 60: 1-8.

Hajiaghapour, M. and Rezaeipour, V. 2018.
Comparison of two herbal essential oils, probiotic, and
mannan-oligosaccharides on egg production, hatchability,
serum metabolites, intestinal morphology, and microbiota
activity of quail breeders. Livestock Science. 210: 93-98.
Gilani, A.H., Jabeen, Q., Ghayur, M.N., Janbaz, K.H.
and Akhtar, M.S., 2005. Studies on the antihypertensive,
antispasmodic, bronchodilator and hepatoprotective
activities of the Carum copticum seed extract. Journal of
Ethnopharmacology. 98: 127-135.

Aeschbach, B., Loliger, J., Scott, B.C., Musica, A.,
Bulter, J. and Halliwell, B., 1994. Antioxidant action of
thymol, carvacrol, 6 gingerol, zinezerone and hydroxy
tyrosol. Food and Chemical Toxicology. 32: 31-36.
Hasani Sorkhani, E., Afsharmanesh, M., Salarmoini,
M., Ebrahimnejad, H. and Khajeh Bami, M., 2012.
Evaluation of the effects of different levels of Pennyroyal
essential oil and probiotic containing Bacillus coagulens
on performance, carcass characteristics and meat quality
of broiler chickens. Journal of Animal Environment.
13(1): 163-172. (In Persian)

Yoshida, S., Kasuga, S., Hayashi, N., Ushiroguchi, T.,
Matsuura, H. and Nakagawa, S., 1987. Antifungal
Activity of Ajoene Derived from Garlic Applied and
Environmental Microbiology. 53(3): 615-617.

Shabani, A., Ashayerizadeh, A. and Barekatain, R.,
2019. Inclusion of fish waste silage in broiler diets affects
gut microflora, cecal short-chain fatty acids, digestive
enzyme activity, nutrient digestibility, and excreta gas
emission. Poultry Science. 98(10): 4909-4918.

Menconi, A., Kuttappan, V.A., Hernandez-Velasco, X.,
Urbano, T., Matté, F., Layton, S. and Vicente, J.L.,



Teymouri et al.,

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

Yy

Mookiah, S., Sieo, C.C., Ramasamy, K., Abdullah, N.
and Ho, Y.W., 2014. Effects of dietary prebiotics,
probiotic and synbiotics on performance, caecal bacterial
populations and caeca fermentation concentrations of
broiler chickens. Journal of the Science of Food and
Agriculture. 94(2): 341-348.

Maghsoudi, N., Hosseini, S., Jafari, P., Hosseini Dost,
S., Tajabadi Ebrahimi, M., Tavasoli, P. and Khani,
M., 2018. Investigating the effect of native probiotic
Lactobacillus brevis on weight gain and immune response
in broiler chickens vaccinated with Bursa Fabricius
vaccine. Animal Physiology and Development. 5(4): 43-
48. (In Persian)

Reissy M., Eusat Hosseini Aliabad, S., Pashazanousi,
M. and Roufchaei, A., 2018. Effect of duration and
amount of garlic powder use on growth and antibody titer
against Newcastle and Gambro vaccine in broiler
chickens. Herbal Drugs. 2(4): 275-285. (In Persian)
Brekelmans, P. and Van Ewijk, W., 1990. Phenotypic
characterization of murine thymic microenvironments. In
Seminars in immunology. 2(1): 13-24.

Amini, K., Mahmoudi, R., Tajdar, A. and Khayati, M.,
2014. Improvement of breeding conditions of broilers
using synbiotic and cardamom seed extract in diet.
Livestock and Poultry Research Journal. 3(1): 1-13.
Najafi, P., 2017. The effect of adding essential oils of
thyme, cinnamon and clove to the diet on performance,
carcass parameters, serum metabolites, viscosity of ileum
contents and humoral immune response of broiler
chickens, Master's thesis, Faculty of Agriculture, Razi
University, Kermanshah. (In Persian)

Capdevielle, M.C., Hart, L.E., Goff, J. and Scanes,
C.G., 1998. Aluminum and acid effects on calcium and
phosphorus metabolism in young growing chickens
(Gallus gallusdomesticus) and mallard ducks (Anas
platyrhynchos). Archives of Environmental Contamination
and Toxicology. 35: 82-88.

Sacakli, P., Sehu, A., Ergun, N.A., Genc, B. and
Selcuk, Z., 2006. The effect of phytase and organic acid
on growth performance, carcass yield and tibia ash in
quails fed diets with low levels of non-phytate
phosphorus. Asian Australasian Journal of Animal
Sciences. 19: 198-202.

Mutus R., Kocabagl N., Alp M., Acar N., Eren M. and
Gezen S.S., 2006. The effect of dietary probiotic
supplementation on tibial bone characteristics & strength
in broilers. Poultry Science Association. 85: 1621-1625.
Lotfan, M., Ebrahimnejad, Y., Nazer Adl, K. and
Moghadam, M., 1389. The effect of different sources
and levels of prebiotics on blood metabolites, bone ash of
the paw and the morphology of the small intestine of
broiler chickens. Animal Science Research Journal.
4/20(1): 31-43. (In Persian)

Jamali, M., Ghorbani, M., Tatar, A., Salari, S. and
Chaji, M., 2016. The effects of different levels of
purslane powder on microbial population, blood
biochemical parameters and characteristics of tibia of
laying hens. Iranian Veterinary Journal. 4: 31-42.

Rao, S.K.; West, M.S.; Frost, T.J.; Orban, J.I;
Bryant, M.M. and Roland, D.A.S., 1993. Sample size
required for various methods of assessing bone status in
commercial leghorn hens. Poultry Science. 72: 229-235.
Hernandez-Coronado, A.C., Silva-Vazquez, R., Rangel
Nava, Z.E., Hernandez-Martinez, C.A., Kawas-Garza,
J.R., Hume, M.E. and Méndez-Zamora, G., 2019.
Mexican oregano essential oils given in drinking water on
performance, carcass traits, and meat quality of broilers.
Poultry Science. 98(7): 3050-3058.

34.

35.

36.

37.

38.
39.

40.

41.

42,

43.

44,

45,

46.

47,

OLlSen 5 (s 508

probiotic and prebiotic. Animal Production Research.
5(2): 1-11. (In Persian)

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: 2059-2069.

Qiao, M., Fletcher, D.L., Smith, D.P. and Northcutt,
J.K., 2001. The effect of broiler breast meat color on pH,
moisture, water-holding capacity, and emulsification
capacity. Poultry science. 80(5): 676-680.

Castellini, C., Mugnai, C. and Dal Bosco, A., 2002.
Effect of organic production system on broiler carcass
and meat quality. Meat Science. 60: 219-225.
Reitznerova, A., Sulekova, M., Nagy, J., Marcincak,
S., Semjon, B., Certik, M. and Klempova, T., 2017.
Lipid Peroxidation Process in Meat and Meat Products: A
Comparison Study of Malondialdehyde Determination
between Modified 2-Thiobarbituric Acid  Spectro
photometric Method & Reverse-Phase High-Performance
Liquid Chromatography. Molecules. 22: 1988.

SAS Institute. 2003. User’s Guide: Statistics, Version
9.1. SAS Institute, Inc., Cary, NC, USA

Klose, V., Mohnl, M., Plail, R., Schatzmayr, G. and
Loibner, A.P., 2006. Development of a competitive
exclusion product for poultry meeting the regulatory
requirements for registration in the European Union.
Molecular nutrition and food research. 50(6): 563-571.
Adaszynska-Skwirzynska, M. and Szczerbinska, D.,
2019. The effect of lavender (Lavandulaangustifolia)
essential oil as a drinking water supplement on the
production performance, blood biochemical parameters,
and ilealmicroflora in broiler chickens. Poultry science.
98(1): 358-365.

Pedroso, A., Menten, J., Lambais, M., Racanicci, A.,
Longo F. and Sorbara, J., 2006. Intestinal bacterial
community and growth performance of chickens fed diets
containing antibiotics. Poultry Science. 85: 747-752.

Lee, KW., Kappert, H.J., Frehner, M., Losa, R. and
Beynen, A.C., 2003. Effects of dietary essential oil
components on growth performance, digestive enzymes
and lipid metabolism in female broiler chickens. British
Poultry Science. 44: 450-457.

Jamroz, D., Wiliczkiewicz, A., Werteleck, T., Orda, J.
and Sukorupinska, J., 2005. Use of active substances of
planorigin in chicken diets based on maizet and locally
grown cereals. British poultry science. 46: 485-493.
Barbarestani, S.Y., Jazi, V., Mohebodini, H.,
Ashayerizadeh, A., Shabani, A. and Toghyani, M.,
2020. Effects of dietary lavender essential oil on growth
performance, intestinal function, and antioxidant status of
broiler chickens. Livestock Science. 233: 103958.
Nguyen, D.H., Lee, K.Y., Mohammadigheisar, M. and
Kim, 1.H., 2018. Evaluation of the blend of organic acids
and medium-chain fatty acids in matrix coating as
antibiotic growth promoter alternative on growth
performance, nutrient digestibility, blood profiles, excreta
microflora, and carcass quality in broilers. Poultry
science. 97(12): 4351-4358.

Lee, S.I., Kim, H.S. and Kim, 1., 2015. Micro
encapsulated organic acid blend with MCFAs can be used
as an alternative to antibiotics for laying hens. Turkish
Journal of Veterinary & Animal Sciences. 39(5): 520-527.
Erdogan, Z., Erdogan, S., Aslantas, O. And Celik, S.,
2010. Effects of dietary supplementation of synbiotics &
phytobiotics on performance, caecal coliform population
and some oxidant/antioxidant parameters of broilers. J of
Animal Physiology and Animal Nutrition. 94(5): 40-48.



