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Table 1. Ingredients and nutrient composition of basal diet for laying hens (weeks 52 to 60)
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1- Yolk colour fan

2- Aspartate aminotransferase

3- Alanin aminotransferase
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Table 2. Effect of a blended supplement including probiotics, prebiotics and enzymes on productive

performance and egg quality traits in laying hens
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Table 3. Effect of a blended supplement including probiotics, prebiotics and enzymes on blood biochemical

parameters in laying hens
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Table 4. Effect of a blended supplement including probiotics, prebiotics and enzymes on blood concentrations of

thyroid hormones and cortisol in laying hens
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Table 5. Effect of a blended supplement including probiotics, prebiotics and enzymes on blood antioxidant status in

laying hens

p-value (PSS 3 pSs) (o5 JoSe ” i
Yary | s SEM X vo- (wnl2) - S5 il
-[3-¥ RN <I¥YE YIve® vivs™ Y/AA° (UML) JS SlauST ol cud s
NFD YT AN VY V/A¥ ¥/ (nmol/mL) 35401 (63 oy9lle
JNFD VY VYeIYY V-5 yav/s Y¥a/Y (UML) 5oy 5b8lS
-105Y -[ov¥ AFO Vvl /v Ax/ox® (UML) 3bgens 4481 g
YAYS BERYAC AYY (AT vI¥vY VIAY (U/mL) Y6l
VYT Lvte VYYD YY/V¥ v./on Vavs (HMON/L) 3yLusT Sy 25

(<4 0) St o b Iy gixe gl (il oy o pd ailiiol By (gl)h (sl Sle :ab

Orpe (1Y) A3 (Sl (5 klpd )3 (85 ladrgr
Ao JoSa Sy ) 02zl b ) S 4l S, 5
4 Sl J5 el s (2lié o p w5l
S slatrgr 5 (Sl ) aslissgl

8L dgure

IS (85 A

Bee gaw p pogad 4 (S5 JoSo ggeme )
039 e 058 Mg Slaw p Shhed p)SelS 5 e S e
9 s Cute S1 & pe 058 (SuS ialS g ¢ eSS 0358
ol polaly (pioren b (g 3)Slas dgut o
D) Joyd /o0 p a &S 35 0 dlpinig axlllas oy
IS slagpo 00> 3 (oS 5 JoSo (STygd (5 2 p )5
oy (oo Candy p |y ghiedgw ISl Llg o
Gl Sl 5T Cundy dgme Gk ) IS
bl ansl (i pdaw
‘j.lb)-\g 9 ’&MH""

Ll Sbjp oS sy Sy 5 alis 58,

PSS (S 5 JeSe Mg g Ad g pols Gimgh jl Coles
Anle ge (J13,48

3kl glos Sk :SEM

g STy 1586585 Jold Sl 51 slogy il
Jed sladisS muttme padais (0 JYUE 5 bgeuwd duus]
b, . . ae \ &
S bl pohaw (pizmen )l 18 (ROS) (j30ms]
Gl (S Al oo ylle g s S0 ¢ Slans sl
Sllgs 5o Ol.\#.Slu';ﬂ—Ol.\tMSl Candg Sl lais 4
5 Sl T S b )b e Liol330 (1Y) 25 o3liz]
)l o)Lm..iul 4&»‘9 L )bw.) Ml).:w f°")"‘ ‘_AJLe
Sbmpl g SSamn SSomgn J 55 & oS

SLis el 5l oolitul (YU phw )3 ogadd og calie
S a8 cul oads iyl55 bl atsly aslawst (55 Jlee
5 o w5 956 oy & eIl e Sy
8BS Sy plyis & pgle g YISl iz olyie
O S Y PR XV I PR VI KOV <] WS
JoSo oainy S5 il oy a4 cplple 1Y)
o2l iun S0 Gkl pS> inlejl 3 eolazul 390
S oy Sl sl gy Cogt 4 asley yols oyl
&S SSgupw JoSo I oolitwl adlas S jn S
S 9 95 She slage gyl (gl
S Sl Cundg g Carge g b8l eS g )

&l

1. Abbasi Arabshahi, H., H.A. Ghasemi, I. Hajkhodadadi and A.H. Khaltabadi Farahani. 2021. Effects of

multicarbohydrase and butyrate glycerides on productive performance, nutrient digestibility, gut
morphology, and ileal microbiota in late-phase laying hens fed corn- or wheat-based diets. Poultry
Science, 100: 101066.

2. Aghaei, A.S., M. Tabatabaei, M. Chaji and M. Nazari. 2010. Effect of dried whey (probiotics) and

prebiotics in laying hens performance and intestinal flora. Animal Veterinary Advances, 9(15): 1996-
2000.

3. Ahiwe, E.U., T.T. Tedeschi Dos Santos, H. Graham and P.A. lji. 2021. Can probiotic or prebiotic

yeast (Saccharomyces cerevisiae) serve as alternatives to in-feed antibiotics for healthy or disease-
challenged broiler chickens? a review. Journal Applied Poultry Research, 30: 100164.

4. Akhavan-Salamat, H. and H.A. Ghasemi. 2016. Alleviation of chronic heat stress in broilers by

dietary supplementation of betaine and turmeric rhizome powder: dynamics of performance, leukocyte
profile, humoral immunity, and antioxidant status. Tropical Animal Health and Production, 48: 181-
188.

5. Al-Khalaifah, H.S. 2018. Benefits of probiotics and/or prebiotics for antibiotic-reduced poultry.

Poultry Science, 97: 3807-3815.

6. Attia, Y.A., H. Al-Khalaifah, H.S. Abd El-Hamid, M.A. Al-Harthi and A.A. El-shafey. 2020. Effect

of different levels of multienzymes on immune response, blood hematology and biochemistry,

1- Reactive oxygen species


http://dx.doi.org/10.52547/rap.13.38.128
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.14.6
https://rap.sanru.ac.ir/article-1-1309-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-20 ]

[ DOR: 20.1001.1.22518622.1401.13.38.14.6 ]

[ DOI: 10.52547/rap.13.38.128 ]

il Ll g ol g llan (215 300
Yo e olie; IYA o,leis /,‘,ma)w b ob Sladg clouings,

antioxidants status and organs histology of broiler chicks fed standard and low-density diets. Frontiers
in Veterinary Science, 6: 510.

7. Ayanwale, B.A., M. Kpe and V.A. Ayanwale. 2006. The effect of supplementing Saccharomyces
cerevisiae in the diets on egg laying and egg quality characteristics of pullets. International Journal of
Poultry Science, 5(8): 759-763.

8. Chen, Y.C., C. Nakthong and T.C. Chen. 2005. Improvement of laying hen performance by dietary
prebiatic chicory oligofructose and inulin. International Journal of Poultry Science, 4(2): 103-108.

9. Dunne, C., L. O’Mahony, L. Murphy, S. O’Halloran, M. Feeney, S. Flynn, G. Fitzgerald, C. Daly, B.
Kiely, G. Sullivan, F. Shanahan and J.K. Collins. 1999. Probiotics; from myth to reality-
Demonstration of functionality in animal models of disease and in human clinical trials. Antonie Van
Leeuwenhoek, 76: 279-292.

10. Gallazzi, D., A. Giardini, M.G. Mangiagalli, S. Marelli, V. Ferrazzi, C. Orsi and L.G. Cavalchini.
2008. Effects of Lactobacillus acidophilus D2/CSL on laying hen performance. Italian Journal of
Animal Science, 7: 27-37.

11. Ghahri, H., D. Rostami, M.A. Zandiyeh and R. Hooshmand Abbasi. 2012. The effects of phytase on
performance, serum mineral levels, enzyme activities and immune function of broilers fed
nutritionally marginal diets. Middle-East Journal of Scientific Research, 11(11): 1481-1490.

12.Ghasemi, H.A., I. Hajkhodadadi, M. Hafizi, S. Fakharzadeh, M. Abbasi, S. Kalanaky and M.H.
Nazaran. 2022. Effect of advanced chelate compounds-based mineral supplement in laying hen diet on
the performance, egg quality, yolk mineral content, fatty acid composition, and oxidative status. Food
Chemistry, 366: 130636.

13.Harlap, S.Y., M.A. Derkho, N.A. Fomina, S.S. Shakirova and I.A. Grigoryants. 2021. Dynamics of
correlations between thyroid hormones and biochemical parameters of the laying hens blood in the
age aspect.in IOP Conference Series: Earth and Environmental Science, 677: 022106.

14. Hunton, P. 2005. Research on eggshell structure and quality: An historical overview. Brazilian Journal
of Poultry Science, 7(2): 67-71.

15.Kers, J.G., F.C. Velkers, E.A.J. Fischer, G.D.A. Hermes, J.A. Stegeman and H. Smidt. 2018. Host and
environmental factors affecting the intestinal microbiota in chickens. Front. Microbiology, 9: 235.

16.Li, D.D., X.M. Ding, K.Y. Zhang, S.P. Bai, J.P. Wang, Q.F. Zeng, ZW. Su and L. Kang. 2017.
Effects of dietary xylooligosaccharides on the performance, egg quality, nutrient digestibility and
plasma parameters of laying hens. Animal Feed Science and Technology, 225: 20-26.

17.Liu, N., Y.J. Ru, A.J. Cowieson, F.D. Li and X.C. Cheng. 2008. Effects of phytate and phytase on the
performance and immune function of broilers fed nutritionally marginal diets. Poultry Science, 87(6):
1105-1111.

18. Luise, D., V. Motta, C. Boudry, C. Salvarani, F. Correa, M. Mazzoni, P. Bosi and P. Trevisi. 2020.
The supplementation of a corn/barley-based diet with bacterial xylanase did not prevent diarrhoea of
ETEC susceptible piglets, but favoured the persistence of Lactobacillus reuteri in the gut. Livestock
Science, 240: 104161.

19. Mahdavi, A.H., H.R. Rahmani and J. Pourreza. 2005. Effect of probiotic supplements on egg quality
and laying hen’s performance. International Journal of Poultry Science, 4: 488-492.

20. Markowiak, P. and K. Slizewska. 2018. The role of probiotics, prebiotics and synbiotics in animal
nutrition. Gut Pathogens, 10: 18.

21. Martinez, B.F., A.A. Contreras and E.A. Gonzalez. 2010. Use of Saccharomyces cerevisiae Cell
Walls in Diets for Two Genetic Strains of Laying Hens Reared in Floor and Cages. International
Journal of Poultry Science, 9(2): 105-108.

22.Mirzaie, S., M. Zaghari, S. Aminzadeh, M. Shivazad and G.G. Mateos. 2012. Effects of wheat
inclusion and xylanase supplementation of the diet on productive performance, nutrient retention, and
endogenous intestinal enzyme activity of laying hens. Poultry Science, 91: 413-425.

23. Mohammed, A.A., S. Jiang, J.A. Jacobs and H.W. Cheng. 2019. Effect of a synbiotic supplement on
cecal microbial ecology, antioxidant status, and immune response of broiler chickens reared under
heat stress. Poultry Science, 98: 4408-4415.

24.Moss, A.F., A. Khoddami, P.V. Chrystal, J.O.B. Sorbara, A.J. Cowieson, P.H. Selle and S.Y. Liu.
2020. Starch digestibility and energy utilisation of maize- and wheat-based diets is superior to
sorghum-based diets in broiler chickens offered diets supplemented with phytase and xylanase.
Animal Feed Science and Technology, 264: 114475.

25.Nari, N. and H.A. Ghasemi. 2020. Growth performance, nutrient digestibility, bone mineralization,
and hormone profile in broilers fed with phosphorus-deficient diets supplemented with butyric acid
and Saccharomyces boulardii. Poultry Science, 99: 926-935.

26.Nooreh, Z., K. Taherpour, M. Akbari Gharaei, H. Shirzadi and H.A. Ghasemi. 2021. Effects of a
dietary direct-fed microbial and Ferulago angulata extract on growth performance, intestinal
microflora, and immune function of broiler chickens infected with Campylobacter jejuni. Poultry
Science, 100: 100942.

27.Numi, E., L. Nuotio and C. Schncitz. 1992. The competitive exclusion concept: Development and
future. International Journal of Food Microbiology, 15(3-4): 237240.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiz14-exrD6AhUj8LsIHSLQD8oQFnoECAQQAQ&url=https%3A%2F%2Fwww.frontiersin.org%2Fjournals%2Fveterinary-science&usg=AOvVaw0h6FsEV30eY6vFAygMS7r1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiz14-exrD6AhUj8LsIHSLQD8oQFnoECAQQAQ&url=https%3A%2F%2Fwww.frontiersin.org%2Fjournals%2Fveterinary-science&usg=AOvVaw0h6FsEV30eY6vFAygMS7r1
http://dx.doi.org/10.52547/rap.13.38.128
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.14.6
https://rap.sanru.ac.ir/article-1-1309-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-20 ]

[ DOR: 20.1001.1.22518622.1401.13.38.14.6 ]

[ DOI: 10.52547/rap.13.38.128 ]

olj2dle Jadlyl g (conld (i (3lls (05 (g0
\\rd Mg 0,8les il g Sgns p «Sigmgn Jold (oS 5 JoSo S ciliizo plie il

28.Olukosi, O.A., G. Gonzalez-Ortiz, H. Whitfield and M.R. Bedford. 2020. Comparative aspects of
phytase and xylanase effects on performance, mineral digestibility, and ileal phytate degradation in
broilers and turkeys. Poultry Science, 99: 1528-1539.

29. Oyetayo, V.0. and F.L. Oyetayo. 2005. Potential of probiotics as biotherapeutic agents targeting the
innate immune system. African Journal of Biotechnology, 4: 123-127.

30.Panda, A.K., S.S.R. Rao, M.V.L.N. Raju and S.S. Sharma. 2008. Effect of probiotic (Lactobacillus
sporogenes) feeding on egg production and quality, yolk cholesterol and humoral immune response of
White Leghorn layer breeders. Science of Food and Agriculture, 88(1): 43-47.

31.Pandit, R.J., A.T. Hinsu, N.V. Patel, P.G. Koringa, S.J. Jakhesara, J.R. Thakkar, T.M. Shah, G.
Limon, A. Psifidi, J. Guitian, D.A. Hume, F.M. Tomley, D.N. Rank, M. Raman, K.G. Tirumurugaan,
D.P. Blake and C.G. Joshi. 2018. Microbial diversity and community composition of caecal
microbiota in commercial and indigenous Indian chickens determined using 16s rDNA amplicon
sequencing. Microbiome, 6: 115.

32.Pelicano, E.R.L., P.A. Souza, H.B.A. Souza, F.R. Leonel, N.M.B.L. Zeola and M.M. Boiago. 2004.
Productive traits of broiler chickens fed diets containing different growth promoters. Brazilian Journal
of Poultry Science, 6(3): 177-182.

33.Pereira, A.C.D.S., A.P. Dionisio, N.J. Wurlitzer, R.E. Alves, E.S. De Brito, A.M.D.O.E. Silva, |I.M.
Brasil and J. Mancini Filho. 2014. Effect of antioxidant potential of tropical fruit juices on antioxidant
enzyme profiles and lipid peroxidation in rats. Food Chemistry, 157: 179-185.

34.Roberfroid, M.B. 2000. Prebiotics and probiotics: are they functional foods. American Journal of
Clinical Nutrition, 71(6): 1682S-1687S.

35.Roche, M., P. Rondeau, N.R. Singh, E. Tarnus and E. Bourdon. 2008. The antioxidant properties of
serum albumin. FEBS Letters, 582(13): 1783-1787.

36. Roland, D.A.S. 1988. Research note: Eggshell problems: estimates of incidence and economic impact.
Poultry Science, 67(12): 1801-1803.

37.Rostami, F., K. Taherpour, H.A. Ghasemi, M. Akbari Gharaei and H. Shirzadi. 2022. Efficacy of
Scrophularia striata hydroalcoholic extract and mannan-oligosaccharide on productive performance,
intestinal bacterial community, and immunity in broiler chickens after infection with Campylobacter
jejuni. Animal Feed Science Technology, 285: 115217.

38. Scanes, C.G. 2009. Perspectives on the endocrinology of poultry growth and metabolism. General and
Comparative Endocrinology, 163: 24-32.

39. Sharifi, M.R., F. Khajali and H. Hassanpour. 2016. Antioxidant supplementation of low-protein diets
reduced susceptibility to pulmonary hypertension in broiler chickens raised at high altitude. Journal of
Animal Physiology and Animal Nutrition, 100: 69-76.

40.Sohail, M.U., A. ljaz, M.S. Yousaf, K. Ashraf, H. Zaneb, M. Aleem and H. Rehman. 2010.
Alleviation of cyclic heat stress in broilers by dietary supplementation of mannan-oligosaccharide and
lactobacillus-based probiotic: Dynamics of cortisol, thyroid hormones, cholesterol, C-reactive protein,
and humoral immunity. Poultry Science, 89: 1934-1938.

41.Taylor, A.E., M.R. Bedford, S.C. Pace and H.M. Miller. 2018. The effects of phytase and xylanase
supplementation on performance and egg quality in laying hens. British Poultry Science, 59(5): 554-
561.

42.Wang, L., F. Liu, Y. Luo, L. Zhu and G. Li. 2015. Effect of acute heat stress on adrenocorticotropic
hormone, cortisol, interleukin-2, interleukin-12 and apoptosis gene expression in rats. Biomedical
Reports, 3: 425-429.

43. Wealleans, A.L., M.C. Walsh, L.F. Romero and V. Ravindran. 2017. Comparative effects of two
multi-enzyme combinations and a Bacillus probiotic on growth performance, digestibility of energy
and nutrients, disappearance of non-starch polysaccharides, and gut microflora in broiler chickens.
Poultry Science, 96: 4287-4297.

44.Xu, Z.R., CH. Hu, M.S. Xia, X.A. Zhan and M.Q. Wang. 2003. Effects of dietary
fructooligosaccharide on digestive enzyme activities, intestinal microflora and morphology of male
broilers. Poultry Science, 82: 1030-1036.

45.Yalgin, S., S. Yalgin, K. Cakin, O. Eltan and L. Dagasan. 2010. Effects of dietary yeast autolysate
(Saccharomyces cerevisiae) on performance, egg traits, egg cholesterol content, egg yolk fatty acid
composition and humoral immune response of laying hens. Journal of the Science of Food and
Agriculture, 90: 1695-1701.

46.Yusrizal, X. and T.C. Chen. 2003. Effect of adding chicory fructans in feed on broiler growth
performance, serum cholesterol and intestine length. International Journal of Poultry Science, 2(3):
214-219.


http://dx.doi.org/10.52547/rap.13.38.128
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.14.6
https://rap.sanru.ac.ir/article-1-1309-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-20 ]

[ DOR: 20.1001.1.22518622.1401.13.38.14.6 ]

[ DOI: 10.52547/rap.13.38.128 ]

Research on Animal Production, Vol. 13, N0O. 38, WINter 2023 ............iuiririii oo e e e e e e e ee 137

Effect of Different Levels of a Blended Supplement Including Probiotics, Prebiotics
and Enzymes on Productive Performance, Blood Metabolites, Hormonal Profile
and Antioxidant Status of Laying Hens

Mahdi Khodagi-Motlagh', Hosein Ali Ghasemi® and Abolfazl Salehi Zadeh®

1- Associate professor, Department of Animal Science , Faculty of Agriculture and Natural Resource, Arak
University, Iran, (Corresponding author: m-motlagh@araku.ac.ir)
2-Associate professor, Department of Animal Science , Faculty of Agriculture and Natural Resource, Arak
University, Iran
3- Department of Animal Science, Faculty of Agriculture, Razi University, Iran
Received: 10 June, 2022  Accepted: 19 November, 2022

Extended Abstract

Introduction and Objective: Because enzymes enhance the digestibility of feeds by increasing
the availability of minerals and the digestibility of protein and amino acids, the utilization of
enzymes is known as an effective method for increasing profitability in the poultry industry. In
addition, certain enzymes are able to hydrolyze non-starch carbohydrates, resulting in an
increase in feed energy utilization and the release of additional phosphorus through the
degradation of phytic acid. The purpose of this study was to investigate the effects of a blended
supplement consisting of probiotics, prebiotics, and enzymes (containing protease, phytase,
lipase, and different carbohydrase) on productive performance, blood metabolites, hormone
profile, and antioxidant status of laying hens.

Material and Methods: For an 8-week trial, 120 laying hens (52 weeks of age) were used in a
completely randomized design with three treatments, eight replications, and five hens per
replication. The experimental treatments included the control treatment (no additives) and
treatments with complex enzyme supplements at 250 and 500 mg per kg of feed. Egg
production, egg weight and feed intake were recorded daily. Egg quality traits and blood
biochemical parameters were evaluated at the end of experiment.

Results: The results showed that the treatment receiving 500 mg/kg of blended supplement had
a greater egg production, greater egg mass, and while feed conversion ratio compared with the
non-supplemented treatment (control treatment). The percentage of abnormal eggs was lower in
all of the treatments that received the blended supplement compared to the control. A linear
increase was observed in the blood levels of cholesterol, albumin, triiodothyronine, total
antioxidant capacity, and superoxide dismutase activity after the inclusion of the supplement in
the diet. In contrast, the concentrations of glucose, phosphorus, uric acid, alkaline phosphatase,
TSH and T4 hormones, malondialdehyde, and nitric oxide, as well as the activity of blood
glutathione peroxidase and catalase enzymes, were not affected by the experimental treatments
(p>0.05).

Conclusion: In conclusion, including the blended supplement in the diet of laying hens,
particularly at the level of 500 mg/kg, during the second phase of the laying cycle has a positive
effect on both production performance and health status, which may be attributed to an increase
in antioxidant status and a decrease in stress levels.

Keywords: Blended supplement, Health status, Laying hens, Performance, Physiological
response
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