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Table 1. Components and chemical composition of edible food rations
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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)

Bl )3 g9y pals mhe sloid 4 g b aul -3)15_
oS 3gy e sl o SaShl wlls b biye oy
lopasls plo e Sl 59, paie ladeSe (13959
3 Pl opdligS (clagl callé  Saashl
JeuSTlgil p,8 Lo Voo pdaw (09380 Db LS aazsly
slopadls (del Ful g Er 0 dlwy CliS
EronPS 03)) 9 (9B (SISl Cundg g (19 (lendon
A5 IS 55 ol e

Lody; 9 o> MDA clale s o lis ol Jdoo

25 Mo hals (b Ojgod 0p 69y ghaw i1
oxlatwl 48" W ,S (5 155 (V) hen 9 ale (Y USKS)
5 JToh cilhe yols adlae guls b a5 s sals 0g,5 L
plos 0 MDA mhow a5 05,8 5)155 50 (F) o, Sen
cab o ials gg) wST JoSeo b sddads (slaog)S
455 MDA oo 85 33,5 (l55 (1) olfSad 5 ke
Al gl b oddais JliS w50 slagpe plod )0 §r0059 g
Calas jobs adllas pols b a8 il jials (gg) duns]


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-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.22518622.1400.12.32.2.5 ]

[ DOI: 10.52547/rap.12.32.1]

OS5 e ol g (25 latte Blecne (Lily (o g2 s 8 53lg2 el
A S50 g po (SxuSbl Cundy g §op55 &S b adls o Slee Slas p (g9) 2T Cl)d gL @l gl

FL%)

1. Abedini, M., F. Shariaatmadari, M.A. Karimi-Torshizi, H. Ahmadi and E. Shahraki. 2018. Effects of
zinc oxide nanoparticles on performance, egg quality, tissue zinc content, bone parameters, and
antioxidative status in laying hens. Biological Trace Element Research, 184: 259-267.

2. Ahmadi, F., Y. Ebrahimnezhad, N. Maheri and J. Ghiasi Ghalehkandi. 2013. The effects of zinc oxide
nanoparticle on performance, digestive organs and serum lipid concentration in broiler chickens
during starter period. International Journal of Bioscience Cesek, 7: 23-29.

3. Arabi, H.A., M.M. Tabatabdei, A. Fadayifar, S. Torkashvand, A.A. Bahari, P. Zamani, D. Alipour and
A.H. Dezfoulian. 2011. Effects of supplementing organic zinc, with or without copper, on
performance, plasma minerals and some enzymes activities in mehraban male lambs. Journal of
Animal Science Researches, 21(3): 111-122.

4. Dawei, A., Z. Wang and A. Zhau. 2010. Protective effects of nano-Zno on the primary cutture mice
intestinal epithelial cells in invitro against oxidative injury. World Journal of Agricultural Science,
6(2): 149-153.

5. Anil, K.C., J.V. Ramana, P.J. Rama, S.D. Sudheer and S. Shakeela. 2012. Dietary supplementation of
Zinc sulphate and zinc—methionine: changes in levels of mineral composition. Journal of Animal
Production Advances, 2(9): 409-419.

6. Bahakaim, A.S.A., H.A. Abdel Magied, S.M.H. Osman, A.S. Omar, N.Y. Abdelmalak and N.A.
Ramadan. 2013. Effect of using different levels and sources of zinc in layer’s diets on egg zinc
enrichment. Egyptian Poultry Science Journal, (34) (1): 39-56.

7. Brown, L. and S. Pentland. 2007. Health infertility organization: Male infertility-improving sperm
quality. Acubalance wellness Centre Ltd. Onwest 8thAve. in Voncover BC. Canada.

8. Francisco, H.S.J., R. Facundo, C.C.C.P. Diana, M.G. Fidel, E.M. Alberto, D.J.P.G. Amaury, T.P.
Humberto and M.C. Gabriel. 2008. The antimicrobial sensitivity of Streptococcus mutans to
nanoparticles of silver, zinc oxide and gold. Nanomedicine: Nanotechnology, Biology and Medicine,
4: 237-240.

9. Karami, M., M. Torki and H. Mohammadi. 2018. Effect of dietary supplemental chromium
methionine, zinc oxide, and ascorbic acid on performance, egg quality traits and blood parameters of
laying hens subjected to heat stress. Journal of applied Animal Research, 46(1): 1174-1184.

10. Kaya, S., H.O. Mucaliar, S.F. Haliliglu and H. Ipek. 2001. Effect of dietary vitamin A and zinc on egg
yield and some blood parameters of laying hens. Turkish Journal of Veterinary and Animal Science,
25: 763-769.

11. Khajaren, J., S. Khajaren, C.J. Rapp, T.A. Ward, J.A. Jahnson and T.M. Falker. 2006. Effects of zinc
and manganese amino acid complexes (Availa-z/m) on layer production and egg quality. http://US
zinpro.Com/Research/ZPA/ZPA0048.htm.

12.Hazim, J. and H.M. Mahmood. 2011. Effect of dietary zinc on certain blood traits of broiler breeder
chickens. International Journal of Poultry Science, 10: 807-813.

13.Huang, Y.L., X.G. Luo and B. Liu. 2007. An optimal dietary zinc level of broiler chicks fed a corn-
soybean meal diet. Poultry Science, 86: 2582-2589.

14.Hudson, B.P., W.A. Dozier Ill, J.L. Wilson, J.E. Sander and T.L. Ward. 2004. Reproductive
performance and immune status of caged broiler breeder hens provided diets supplemented with either
inorganic or organic sources of zinc from hatching to 65 wk of age. Journal of Applied Poultry
Research, 13: 349-359.

15. Jahanian, R. and E. Rasouli. 2015. Effects of dietary substitution of zinc-methionine for inorganic zinc
sources on growth performance, tissue zinc accumulation and some blood parameters in broiler
chicks. Journal of Animal Physiology and Animal Nature, 99(1): 50-58.

16. Mabe, 1., C. Rapp, M. Bain and Y. Nyss. 2003. Supplementation of a corn—-soy bean meadiet wit
manganese, cupper and zinc from organic or inorganic source improve eggshell quality in aged laying
hens. Poultry Science Journal, 82: 1903-1913.

17. Mokhtari, M., M. Shariati and N. geshmardi. 2007. Oral effects of lead on thyroid hormones and liver
enzymes in rats. Hormozgan Medical Journal, 11(2): 115-20.

18. Mohammadi, B. and M.R. Akbari. 2016. Effects of zinc oxide nanoparticles on immune system
function, antioxidant status, and performance of broiler chickens fed wheat-based diets. Journal of
Animal Science Researches, 27(1): 103-114 (In Persian).

19. Namera, M.M., M. Hla, M. Abdel Wahed and H.M. Fayek. 2008. Evolution of different sources of
dietary zinc supplementation for Japanese Quail: 2-laying performance. Poultry Science, 29: 127-143.

20.Nys, Y., J. Gautron, M.D. Mckee, J.M. Garcia-Ruiz and M. Hincke. 2010. Biochemical and functional
characterization of eggshell matrix proteins. Poultry Science, 57: 401-403.

21.Park, S.W., H. Namkung, H.J. Ahn and I.K. Paik. 2004. Production of iron enriched eggs of laying
hens. Department of Animal Science, 456-756.

22.Pour Reza, J. and A. Nikkhah. 2003. Broiler breeder (Translated). Isfahan University of Technology.
Isfahan, Iran, 360 pp (In Persian).


https://www.ncbi.nlm.nih.gov/pubmed/29047052
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-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.22518622.1400.12.32.2.5 ]

[ DOI: 10.52547/rap.12.32.1]

P e ol g (5 atie Bldescs (lily (s dlga A B35 ol
a Ve sl I3V oylads /om33lsd Jlo (oo clides (slouing

23.Rai, M., A. Yadav and A. Gade. 2009. Silver nanoparticles as a new generation of antimicrobials.
Biotechnology Advances, 27: 76-83.

24. Salabi, F.M. Bujarpoor, J. Fayazi, S. Salari and M. Nazari. 2011. Effects of different levels of zinc on
theperformance and carcass characteristics of broiler reared under heat stress condition. Journal of
Animaland Veterinary Advances, 10: 1332-1335.

25. Sarvari, B.G., A.H. Seyedi, H.A. Shahryar, M. Sarikhan and S.Z. Ghavidel. 2015. Effects of dietary
zinc oxide and a blend of organic acids on broiler live performance, carcass traits and serum
parameters. Brazilian Journal of Poultry Science, 17: 39-46.

26.Soroush, Z., S. Salari, M. Sari, J. Fayazi and S. Tabataii. 2015. Effects of different levels of zinc on
performance, egg quality traits and some blood parameters of laying hens. Research on Animal
Production, 6(11): 19-27 (In Persian).

27.Swiatkiewicz, S. and J. Koreleski. 2008. The effect of zinc and manganese source in the diet for
laying hens on eggshell and bones quality. Veterinarni Medicina, 53:555-563.

28. Tabatabaie, M.M., H. Aliarab, A.A. Saki, A. Ahmadi and S.A. Hosseini Siyar. 2007. Effect of
different sources of zinc on egg quality and hen performance. Pakistan Journal of Biological Science,
10: 3476-3478.

29.Tsai, Y.H., S.Y. Mao, M.Z. Li, J.T. Huang and T.F. Lien. 2016. Effects of nanosize zinc oxide on zinc
retention, eggshell quality, immune response and serum parameters of aged laying hens. Department
of Animal Science, National Chiayi University, Chiayi, Taiwan.

30. Uyanik, F., M. Eren and G. Tuncoku. 2010. Effects of supplemental zinc on growth, serum glucose,
cholesterol, enzymes and minerals in broiler. Pakistan Journal of Biological Scienc, 4: 745-747.

31.Virden, W.S., J.B. Yeatman, S.J. Barber, K.O. Willeford, T.L. Ward, T.M. Fakler, R.F. Wideman and
M.T. Kidd. 2004. Immune system and cardiac functions of progeny chicks from dams fed diets
differingin zinc and manganese level and source. Poultry Science, 83: 344 -351.

32.Yan, F., J.H. Kersey and P.W. Waldroup. 2001. Phosphorus requirements of broiler chicks three to six
weeks of age as influenced by phytase supplementation. Poultry Science, 80: 455-459.

33.Yang, X.J., X.X. Sun, C.Y. Li, X.H. Wu and J.H. Yao. 2011. Effects of copper, iron, zinc, and
manganes supplementation in a corn and soybean meal diet on the growth performance, meat quality,
and immune responses of broiler chickens. Applied Journal of Poultry Research, 20: 263-271.

34.Yoshioka, T., K. Kawada, T. Shimada and M. Mori. 1979. Lipid peroxidation in maternal and cord
blood and protective mechanism against activated-oxygen toxicity in the blood. American Journal of
Obstet Gynecol, 135: 372-376.

35. Zakaria, H.A., M. Jalal, H.H. Al-Titi and A. Souad. 2016. Effect of sources and levels of dietary zinc
on the performance, carcass traits and blood parameters of broilers. Brazilian Journal of Poultry
Science, 3: 519-526.

36.Zhao, Y., L. Li, P.F. Zhang, X.Q. Liu, W.D. Zhang, Z.P. Dirg, S.W. Wang, W. Shen, L.J. Min and Z.
Hao. 2016. Regulation of egg quality and zinc oxide nanoparticle. Poultry Science, 95: 920-933.


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-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.22518622.1400.12.32.2.5 ]

[ DOI: 10.52547/rap.12.32.1]

Research on Animal Production, Vol. 12, NO. 32, SUMMEr 2021 ........uiinieiiini et e e e ee et e e e e e e e e 10
The Effect of Zinc Oxide Nanoparticles on Production Performance, Egg Quality
Traits and Antioxidant Status of Laying Hens

Ami Javadifarr?, Seyyed Javad Hosseini-Vashan?, Mohammad Bagher Montazer Torbati®
and Yasaman Shamshirgaran®

1- Graduated M.Sc. Student in Poultry production and Husbandary, University of Birjand
2-Associate Professor in Poultry Nutrition, University of Birjand, (Corresponding authur: jhosseiniv@birjand.ac.ir)
3-Assistant Professor in Genetics and Animal breeding, University of Birjand
Received: March 28, 2020 Accepted: March 8, 2021

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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