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Table 1. Components and chemical composition of edible food rations

>l opr 2l U5 % Shes sl
A /oy SRR DAY Oy
Kcal/Kg YA- - oy i g BB (555 YVISA Lgw dlous
A /Y Gl JB jhub oIy Lgw (19,
A YIAY ol WNitd S Sl S
A NAYSS 2w AR Sland S (6
% vy X -Ivs e JoSa
A <A by NALd eling JoSo
A <IV5 Oy  ygato AR S
% ¥ o -l-0 Ot S
A Yy RPN ofN E ool
v IV sz “IA o SkeS o uolisg
VA Y/ fl& 2 -Iv¥ Cgeke
A AR Sl Sl ooy i
A <IN¥FY LIS S AL P sl
mg/kg \An b Y/AA WP
A OBy 185 ] Capmd Ve &

Y BY Oowelis fﬁ&»/ﬁB\ owelzs )5 o) Ky Omeling )5 vio E owelig )5 \v/a D oweling (Mol asly 0v e A Owelig (Mol anlg YO« o v gols 0y p)SolS o
59y prS sk FF (ol )5 (oo Av quundS Sy p)5 (oo VWO (St oS dmol £)5 (oo W/B S gdiunl p,5 (uo +[+Y0 BIY (yulig )5 oo +/+30 BF puoling )5 oo

S (e /70 il o5 o N0 53S0 25 e A e p)S (o Ve
A5 Ll op &y pSolS )3 p)S (e Yoo 5 Ve e gshaw 5 (59 ST 5L


http://dx.doi.org/10.52547/rap.12.32.1
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.2.5
http://rap.sanru.ac.ir/article-1-1095-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-02 ]

[ DOR: 20.1001.1.22518622.1400.12.32.2.5 ]

[ DOI: 10.52547/rap.12.32.1]

S e ol 9 (5 fatie JBldesms (Lily (s Slga A B35 ol
Ve sl I3V oylads /om33lsd Jlo (oo clides (slouing

@S )l CECIL) ()5 (orwcil olSios
WA s (o

OeS agye el el e dated
Il g JulSs ade p Jl3S058 bagye (grolinsly
Ol 2 9 €85 plxl pgd Alsyo (yiolejl 0)93 g9 5l J
9 b 6 pSgs 090 el )3 S5yl Epe adkad g
5 Jolasac n oL ke oamlissBlsen Boja
V) b s 35l

okar DMl 2 )b LB > Liolesl 5l Jols (laesls
455 3)30 (SASY++0) SAS (gylel ljle s 5l slisal L
Solel eil b laepSile awmlie 5 <85 )15 by
Loy Cogo 203 0 (Sl gne aw > (S

3 Slos

Alpgl JoSo il zolaw I L Lagpe glaosl
Vs 3 505 Ere 60, 8hes Slao (5 AS]
Mo oy Glis p (69) JwSlel JoSo .Cunl oiis &3l
P SHF EpnSS S 5 ErnSS (g xSbe EpepS
55 inloj] 0,93 IS 5Slee o YY-YD 4 YA-YY cloatin
YOLTY (b > o sadg Erap5d p)5 jrar cuily
oS 15k Yo s b osiandis slagye > Sikn
2 (P=27+0) 25 sYL sals b awslie 3 59y JuuSlgl
29y G JoSe jlodlaal & a5 SIS iy el
2O 3l e S IS5 slagye ) ErepSS g5
S oolaiwl cul ol 5yl (6,500 sl yimgh 0 A
0j9 9 ErnS My o p () pats iz golaw
(YA X5 O Q) ctls 6 35050 slog po 4 §pasS
sdalin (YF) a2 5 lj (6,500 adllas o Jlds
GlE e sg) deuS] Shdgl ) oozl &8 12,8
B EyendS (g (eSle (LS el JIITe5S sl ye

oy 10 Dl #0550 D) €05 Mg duoyd
<lig) Gy Eran oS ErepS (13 e o oialo]
Spgods 2BE b cups (Mg oyd XEprS ()
S Clao (lp Sade 5)bpdysS) a5 alljs,
Job + EpetS (2)e) EpepS JSE padls el
#00)5 )l + 03)) (2y5) 03)) JASLE (Ve r # Er005S
0SBy S5y LI plie) 03)) 5 el (Ve
U= 100 Log (AH+7.57- gl toly) ohiw caiS
% o35 cyj9 EW ol 1aly : HU Jga 6 ,» 45 1.7EW)
Lgs (j9) EronS Lugy (o (g o(odde gl AAH
EronSS gy Sl (Ve # EraeS (g HE eSS
Wy Coglie padld g EpeeSS egate (i
25l aan ¥ o) ol )3 (canayio p JSwblSa)
Cua oBlilejl 4 g Wby EreesT wiges 9> ST
(YA X5) 3 Jitie jsSie clio o)

Jopuls clle Jald (8 obondsn slapadls
High density ) Yl J&s L (uignse) e peScsy
LDL; ) owb J& b 5905 (lipoprotein, HDL
9 e polis pl 19 ((LOW density lipoprotein
9 3 63 3l G dALT) Jlidlyigizel V1 005
A (e (ain YO e )3 1SS e 5l Epe adad
293 VO b Gyl Jl e 0 sladigel slowdhy
bug (G glagadls (b))l ab 4w 4dd> Ve Gsedy
Yoo p2 ol J) )’5395 8o Trmwiyb oKy
ol eS8 (2Ll el i elil by (WL
A5 plosl g3l

Dyl 93 ey (SHuSbl slaasls b)) jolatea,
IS g5l Epe askad 93 I 10055 035 9 0193 (slewdhy
Wil gglle chale g aws ialejl 0y oLL
4 0055 03,5 9 s> (Malondialdehyde; MDA)
b yegl OYD zge Jsb ) (1F) ollSen 5 Wdgr by,

My Sy 0 iS5 lag je s 5 Sloe Glao (g9, 28T SI3gL S Jgi>

Table 2. Effect of zinc oxide nanoparticles on production performance traits in laying hens at peak production
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Table 3. Effect of zinc oxide nanoparticles (ZnONPs) on egg quallty traits in laying hens at peak of production
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Table 4. Effect of ZnONPs on egg shell quality at peak of production in laying hens
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Table 5. Effect of ZnONPs on blood biochemical parameters in laying hens
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Figure 1. Effect of zinc oxide nanoparticles on Newcastle and Influnza antibody titer (Log2)
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Figure 2. Effect of zinc oxide nanoparticles on plasma malondialdehyde (mg/dl) and yolk malondaldehyde (ug/g)
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Abstract

The aim of the present study was to evaluate the effect of zinc oxide on production
performance, egg quality and antioxidant status of layer hens. This experiment was performed
with 96 Bovens strain layer hens at peak production (28-35 weeks) in a completely randomized
design with 3 treatments with 4 replicates and 8 hens each for 3 periods of 28 days. The
treatments included control group (without zinc oxide nanoparticles) and two levels of 100 and
200 mg zinc oxide nanoparticles (ZnONPs) /kg of diet. Experimental diets were provided to
laying hens for 8 weeks. Zinc oxide nanoparticles increased the egg mass (32-35 wk), and
decreased feed intake (28-31wk) compared to control (P<0.05). The ZnONPs did not affect the
egg production and egg weight. The haugh unit (31 and 35 wks) and quality traits of egg shell
including eggshell stability (31 and 35 wks), and relative weight of eggshell and specific gravity
(35wk) increased with increasing ZnONPs supplementation in diet (P<0.05). The concentration
of total protein, HDL, and antibody against Newcastle disease were not affected by ZnONPs
supplementation level. The use of ZnONPs supplementation reduced the concentration of
cholesterol, triglyceride, LDL, concentration of MDA in blood and yolk, and the activity of the
enzyme ALT (P<0.05). The ZnONPs supplementation increased the antibody titer against the
influenza and increased zinc concentration in the blood. The results of this research showed that
supplementation of 200 mg of ZnONPs per kg of layer diet may improve the growth
performance indices, hough unit and egg shell quality, and decrease the blood lipids and
improve immune response in layer hens at peak production.
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