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1- High density Lipoprotein
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2- Low density Lipoprotein
5- Aspartate transaminase
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Table 2. Effects of supplemented different zinc sources in diet on productive performance of layer quails from 11 to

19 weeks of age
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Table 3. Egg quality parameters of layer quails fed with different Zinc sources in diet from 11 to 19 weeks of age
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Table 4. Immunological response of layer quails fed with different Zinc sources at in 19 weeks of age

ielejl sloog S
P-value SEM K9y denS] iy 9, &9y deSlgil sals Ol longid 51575 5l ey slogle;
<IYAA o[+ [-5Y0 AL <[+YAY <[ \AY 52920 colu
ARYY YR RN <IY0 AN AV <IYEYD A celo
WAL o[oysv <Jova™ oo® N2 <vyva’ Y celo
N4 ofo¥Y <IYYNY NARYNY Y5y <IYSAY A Celw

p<e+0) St (gl gxe OS] glyls Wloads (4,lI5cwMe Cglio 13V gy b sy yb > &S g0l


http://dx.doi.org/10.29252/rap.9.20.27
http://rap.sanru.ac.ir/article-1-794-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOI: 10.29252/r3p.9.20.27 ]

Y 13 ol el Gl 5 55 sl b 055 CurS o Slas  gg) it gl b

bl )35 (glagyo pyo HDL 2 (6,86 (55, cilisee
5 oS Gl 3 olbgne plalS el L
(¥2) ohen 5 SWbl (pimen ad o LDL g % joulS
Ae g ¥ Ve Gao zobw | oolaiwl L ogs adlles jo
S sl @A 0 Gy eSS 2 eSSk
9 S5 b (S cage 59y & W3S edalis
W9y ghe oYL Aok 4 WS e JyplS
g ol owzmen b gl 1) S5 clale o poml
P Vo) o9y Sllgw JoSo 20,8 ol (1) (S0
9 Odgadl 3Sles gy el p9)S 5 (o p)SokS
09)5 4 Conmd JyialS gy 351 (g tgS g8 alS
ole (V) hlen 5 aenl 55 (65503 adle 3 a8 8
ol el (oS e A BT 65y $U JoSo 238
9 pelSsy omb S b o e @b
A5 YL I8 b a2 GBIl g p oy JoyiedS

Ver B Ver o800y el )3 ppw JopudS ol
o e ooy g Milioe (V) pwd > )5 (e
09,5 b duglie )3 (Job slaeomiuld plo j g Jg s
9 Cusll 2gg (g)lol glay &S sl o saimd L sl
(ladlas ol ol > ble il el
YL polie (xbuS a5 00,8 ()15 (S 5 Slok
09 xS Slaml Gl cel Slge oy b 5L
s LialiEl g ol s SaS 4 o] b & 38
O sl o piod Gl Ll g 9L Sl p> )
085 8 L oh ) gy ST S gl 0oy s
2 oldl g sliasl ol cel Jobo o
Moisine ©glds pas (1T) 2950 B9ye JUbignl sla s
S sbauld plo g 08 Glag Sl laaomiul b )
olo ¥ dgdn aS dalllas 0y90 090 oligS i 93l Wy oo
a5 ol Liolesl j odlatwl 390 SNl lie 55 g 029
b

S w4 gl ol @l ool
el g9 @lo b HII5e55 syl oy (gilo Joo
ol ceisS SR 5 o3 gy slawmiuld dpu
2 Sor sl (Brae gy At JBUI g g 235 0
Wil ge (gmd Sy b Gase 5 ¢ib S L A lie

odhgiow Dl ci¥lgS pe i1y > )
adgl oo ) (60908 ugn S LS (g Ay
g o 1 ol & (F+) A8 (0 €8 1 dacmssdd] b
S99 35 () Vb aomiyd g aumwgal) 3 )Sles 5 Wy
Odses Sl 9pd s5S S G 59y 298 (el Ely
ooty 4 & Sl wges (Jgayen Oelgest Cul
b g gsh cel g odue T (lacuwsild gaw
Bl oyt Gk 5l gy wede T slacimsid
Pede b laess 4 JuSgphn laog)S g cnll
P &S d9de Sl il S 4 pxle g9y M WL
239290 9y il (M) amde SIS ) e JUb
Esh Ol JWd 4 5 odgesd cullad il conl (S 0
ol o & a8k b ) T slacausiid sllae cllub
bulyd 3 (dges cld g dals 5 (3 YUl
&9y chile & Sllge 5 pludl ) glas)se 5 (L0
2 obisl Sl &g ygbody Cunl daly Lawsdy 5 9290
Al odses cdld o) o pered O L SBpan
$9) 295 2> Gla ppw > dgers (TAA) 318 0
(VA) s Jled Lol 5l jguis
patude Oglis &S 39 o0 patule D Jodo 4 a2 L
S i gladsiwl ) ) L;w)LO)] sloog S &bl
Cl Oy olesdar 58S clampl el
led 5 losbo adllas b o5 ol guls (p>+/+0)
G sleoml » bl 3 )b cdles (YY)
LI o 4 59y 4T OIS 9l (3953 & 5,87 ()18
il pgisel byl oy il (g gine b
2 G bl plo g 3l 65 GBland IS
5 shen] adlls b Lol bl e sislogl i (glmog,S
ST b 15,8 olo bl 9,5 5,6 calhe (V) o) Ken
P e il el oy 3 p)S e 0 5 71) (s,
lyauil 5 ginel bl B 5 Juglle jblawd IS
cad b Gl g ppe HDL glhiwily sial ooVl
09,5 & Comd gond duSluge 5 S sl 3l
S gladlas 0 S5 sladswld b oakly
gaw I elial a5 20,8 ()15 (7F) ) Ked 5 (g

N VA g 53 (g9) ilie glio L ol 415 135055 sz )ik (S slhdominl -0 Joi>
Table 5. Biochemical blood parameters of layer quails fed with different Zinc sources at in 19 weeks of age
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Abstract

This experiment was conducted to investigate the effects of different sources of zinc on performance,
egg quality, and immune system and blood parameters of Japanese laying quails. Total of 160 layer quails
were allocated in 4 treatments include: 1) Basic diet as control, 2) Basic diet + 50 mg zinc/kg of diet from
nano zinc oxide (n-ZnO), 3) Basic diet + 50 mcf; zinc/kg of diet from Availa-Zn as organic source (Availa-
Zn) and 4) Basic diet + 50 mg zinc/kg of diet from zinc oxide as inorganic source (Zn0) in a completely
randomized design with 4 replicates. Commercial traits included feed intake (FI) Feed conversion ratio
(FCR) egg production; Egg quality charctresitics were weekly evaluated. Different sources of zinc didn’t
show the significant effects on feed intake, haugh unit, egg weight and Iproduction (P>0.05%. But Availa-
Zn and n-ZnO improved FCR as compared to control (P<0.05). Eggshell thickness was higher in Availa-
Zn group than other experimental fgroups (P<0.05). There were significant differences in yolk index,
eggshell resistance and yolk color of n-ZnO versus control group (P<0.05). The toe web swelling reaction
as the immune response was significantly higher in n-ZnO than control group at 24 hours post-injection
of PHA-P (P<0.05). Different blood parameters of hepatic enzymes (alkaline phosphatase, alanine
transferase, aspartate aminotransferase) and biochemical parameters (cholesterol, triglyceride, HDL,
LDL) were not affected by experimental treatments (P<0.05§. According to the results, it seems addition
of Availa-Zn can improve the egg quality and performance of Japanese layer quails in comparison with
the nano and mineral forms zinc supplementation.
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