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Table 1. Ingredients and chemical composition of experimental diets
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Table 2. Effects of different levels of cinnamon powder in diet of laying hens on production performance traits at total
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Table 3. Effects of different levels of cinnamon powder in diet of laying hens on eggs internal quality traits (EIQT)
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Table 4. Effects of different levels of cinnamon powder in diet of laying hens on eggs external quality traits (EEQT)

c4 ’\;L: ULW;L: c1 e W Lx/;b oe./;)b oe./'.%‘)b JTEW ol S i::u o
N N N N AN A G A A A () Ziasgy oy
JED MR FR MY R VYR VAR YSIYe YOIAR YED YFa YFRY Erons JS pasls
Y NY N VY os Y YA J¥Y - ) - ¥ ") (M) gy ool
YR HAY LAY ey AR A ave® A ayas? aysat aves® apyl® (/) dagy S5
SRS F AR SRY Y Y ey Vv Vv VA Y Vv VY (01) oS osase s

(P14 0) Cunliylogs o Yo gine gl 0aimd s plauw yo 4> Ao puE By y> g9

ol Jilie 50 S8 C4 E ppaliyg i > 558 C3 il lhe 50 J58 C2 «Ssger (o o 50 S5 C

Olise 52 d)&w osals cely BUl gloy jo atanm 4
W p ole U sdima ylis yel pl &Sl gla dslg
O @lpesd Gbign Sl (B GSS g Gawges
odsir g5y jialS 4y yoxie 45 WSL oo oduhes (sl gy
2 ool yog il edlatel Couse 1wl sdd gl Aslg g
D9340 dL:aolA:.mS\U’:.?T ).ul.» o lis Llg¥ o cgla dnlg
Lo aib cplng glie Gy slaswl bas by g
MGl Sl el PH 3bj Sy j) 6555l
Iy gla dnly g ol glas)l 5 ol ot (J5Ug0 (slaian
9 109y ol pl b swpn WS baés (oot U atuly
P Ad gd Gdedy eSS (Gilwopdd b (V) o)
L35 adalie gla asly o el ials (U1 gl
slalej > a5 203)S SIS (V) ohlSes 5 bojslew
ooy JUl Jdsa bl )3 Er0p58 ()l @0 (SYsbo
ol g 03)) PH Slyus g Epop5 03)) 9 odsde
Sloeslinal Ll ofcdl ralS gieess JBb cuas
e SN BPINS

Sad ials 1y alps pl Mgy G o

Erpsd § N0

O jog alise zolaw 1 eolatwl Sl 4 baye zls
ol 03l L B Jado 3 g pepss (5Bl cuas
iolojl slayle 5l plSn S aSsh L bl ool
SIS (p>e/0) 395 Jbdre odiw PH )
Slagyanss 4 Cund odido PH (1381 coly g pops
O dolxio Gluslde > g (/0 4 A 293> ) w03l
oS A5 edalde (o) dme Sold b g S 6g)S
hoodlatal g1 j0 g ez (6,80l daps saimd lis
2 S ab L (V) pus wls cpl b gwed Gl cpzyld
93930 Q9 gy Blie I COz (gilwopdd G Jobo
5 COz Wy Cuomway SluS o —olu)S 8L s
s 1y odutus (6,80 Coud b a8 5o 0 03> Bow PH i3l
236 &30S PH (VA) ()0 5 dolojglow ans o ials
2o Ve Sded o] IS L a8 ()15 VIVA
8l el VS 4 bl gled

SPire psbds Gyl 2o )3 T o ¥ ) ol slajlos
S dald Gl 4 Caws gla dsly Bl cel
Odody g yonsd (5,055 &S ol lis gl (p< +/+0)

dbl dLa.) Jel LS)‘A'QS’ Lan 9.) )l u,u.) Lmﬁ)npbo u.m...{ )J )l.\fw_’x; ULC)A b)ﬁ}-).) QA})I) ).)9.: Coliseo C9]a.m ul).:l -0 Ja.\>
Table 5. Effects of different levels of cinnamon powder in diet of eggs quality after two weeks of storage at room

temperature
Lo laglio 7 7 7 , -
> - P-value SEM » A 7 E (mobug ey Sgm sl Al 0y Cdio
C1 C1 C1 c1 o ol o
<Y s YA <IAA NE: /5y sy sy a5 /5y /55 /50 odsis PH
<e/-) -fov TS Y B G Sy P SR Y/ S A A 70 o aa/AY* of/aa” FARN N ov/sa™ sl sy

(P<e140) Cunliyloss oy I3 sime glis ol Lt cplaw 2 50 o ué By gy

Ol> Jlie ) S8 C4 Eppelig Jlio 53 558 €3 el Jlia )3 S8 C2 «Ssgn (11 Blis > Jyu8 C

Slao STy ctnlel laylows I Lol <0l dgury 1S 050
O Jo g )b pme b frenss )B4 A3 S
A5 BB Loy jd g ye 655 (5 B il iuljél cely

5 eslael oS sblis ol adlles gl ¢ S jebay

05,5 4 Cumd B (yolng g w3l (gslaw a0 13) 2 )
W) )]fpjd dl.bé).o sy o Sles uwl)s‘ 4 e Jals
Y% 5,Sles AR O )b o ol b cpioen


http://dx.doi.org/10.52547/rap.12.31.1
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.13.4
http://rap.sanru.ac.ir/article-1-1119-fa.html

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

[ DOR: 20.1001.1.22518622.1400.12.31.13.4 ]

[ DOI: 10.52547/rap.12.31.1]

v Voo Sl /YN o)lesd [emdjley Jlo ol clades (sloeimgs

&l

1. Al-Kassie, G.A.M. 2010. The effect of thyme and cinnamon on the microbial balance in
gastrointestinal tract on broiler chicks. International Journal of Poultry Science, 9: 495-498.

2. Baghban kanani, P., M. Daneshyar and R. Najafi. 2016. Effects of cinnamon and Turmeric powders
on performance, enzyme activity, and blood parameters of broiler chicken under heat stress. Poultry
Science Journal, 4(1): 47-53.

3. Divari, N., R. Kianfar, S.A. Mirghelenj and H. Janmohammadi. 2020. Effects of raw and autoclaved
Amaranth grain on performance and egg quality of layer hens. Research on Animal Production,
11(28): 32-40 (In Persian).

4. Frankic, T., M. Voljg, J. Salobir and V. Rezar. 2009. Importance of medical herbs in animal feeding:
A review. Annals of Biological Research, 92: 95-95.

5. Geraert, P.A., M. Francesch and P. Dalibard. 2003. Potential of enzyme in layer diets. Proceedings
Australian Poultry Science Symposium, 15: 104-109.

6. Ghasemy shamsabadi, M., A. Zamani moghadam, S. Habibian Dehkordi and H. Hassanpour. 2015.
The effect of cinnamomum zeylanicum blume and thymus vulgaris on lipid oxidation and nitric oxide
in Japanese quail (coturnix japonica). Iranian Journal of Veterinary Clinical Sciences, 8(2): 41 (In
Persian).

7. Heath, J.L. 1977. Chemical and related osmotic changes in egg albumen during storage. Poultry
Science Journal, 56: 822-828.

8. Haugh, R.R. 1937. The Haugh unit for measuring egg quality U. S. Egg Poultry Mag, 43: 552-555.

9. Keshavarz, K. 1996. The effect of different levels of vitamin C and cholecalsiferol with adequate or
marginal levels of dietay calcium on performance and eggshell quality of laying hens. Poultry Science
Journal, 75: 1227-1235.

10. Kianfar, R., M. Alahyari- Shahrasb, H. Moravej, W.K. Kim. 2013a. Comparative apparent
metabolizable energy values of soaking, fermentation with lactobacillus and enzyme treatment of
barley in cockerels and quails. Journal of Food Processing and Preservation, 37: 1060-1067.

11. Kianfar, R., H. Moravej, M. Shivazad, M. Taghinejad-Roudbaneh and M. Alahyari Shahrasb. 2013b.
the effects of dry heat processing, autoclaving and enzyme supplementation on the nutritive value of
wheat for growing Japanese quails. Journal of Applied Animal Research, 41: 93-102.

12.Kirunda, D.F. and S.R. McKee. 2000. Relation quality characteristics of aged eggs and fresh eggs to
vitelline membrane strength as determined by a texture analyzer. Poultry Science Journal, 79: 1189-
1193.

13.Khan, R.U., Z. Nikousefat, M. Javdani, V. Tufarelli and V. Laudadio. 2001. Zinc induced moulting:
production and physiology. World Journal Poultry Science, 67(3): 469-497.

14. Lazaro, R., M. Garcia, M.J. Aranibar and G. Mateos. 2003. Effect of enzyme addition to wheat, barley
and rey-based diets on nutrient digestibility and performance of laying hens. British Poultry Science,
44: 265-265.

15. McNab, J.M. and K.N. Boorman. 2002. Poultry feedstuffs: supply, composition and nutritive value.
Roslin Institute (Edinburgh), Roslin, Midlothian EH25 9PS, UK, 427 pp.

16. Langhout. P. 2000. New additives for broiler chickens. World Journal Poultry Science, 16: 22-27.

17.Mahima, A., R. Rahal, S.K. Deb, Sh. Latheef and H.A. Samad. 2012. Immunomodulatory and
therapeutic potentials of herbal, traditional/indigenous and ethnoveterinary medicines. Pakistan
Journal of Biological Science, 15: 754-774.

18. Mancini-Filho, J., A. Van-Koiij, D.A. Mancini, F.F. Cozzolino and R.P. Torres. 1998. Antioxidant
activity of cinnamon (C. zeylanicum, Breyne) extracts. Boll Chimestry Farmacol, 137: 443-447.

19. Mohiti-Asli, M., F. shariatmadari, H. Lotfollahian and M.T. Mazuji. 2008. Effects of supplementing
layer hendiets with selenium and vitamin E on egg quality, lipid oxidation and fatty acids composition
during storage. Canadian Journal Animal Science, 88: 475-483.

20. Msthlouthi, N., M. Larbier, M.A. Mohamad and M. Lesire. 2002. Performance of laying hens fed
wheat, wheat-barley or wheat-barley-wheat bran based diets supplemented with xylanase. Canadian
Journal of Animal Science, 82: 193-199.

21.Nir. Y., I. Potasman, E. Stermer, M. Tabak and I. Neeman. 2000. Controlled trial of the effect of
cinnamon extract on Helicobacter pylori. Helicobacter, 5(2): 94-97.

22.Nys. Y., M.T. Hincke, J.L. Arias, J.M. Garcia-Ruiz and S.E. Solomon. 1999. Avian eggshell
mineralization. Poultry and Avian Biology Reviews, 10(3): 143-166.

23. Rezaie Koochaksaraie. R., M. Irani, M. Valizadeh, Z. Rahmani and S. Gharahveysi. 2010. A study on
the effect of cinnamon powder in diet on serum glucose level in broiler chicks. Global Veterinaria, 4:
562-565.

24.Rodrigues. E.F., M.F.F. Fuentes and G.B. Espindola. 2000. Effect of the enzyme supplementation of
corn/soybean meal based diets on the performance of commercial laying hens. Revista Brasileira de
Zootecnia, 29(4): 1103-1109.


http://dx.doi.org/10.52547/rap.12.31.1
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.13.4
http://rap.sanru.ac.ir/article-1-1119-fa.html

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

[ DOR: 20.1001.1.22518622.1400.12.31.13.4 ]

[ DOI: 10.52547/rap.12.31.1]

A PAS Al oy 3 SRS (e ye €05 (S Sl 5 A 3 Slas (2> o9y it Zglaw il

25.Sang-Oh. P., R. Chae-Min, P. Byung-Sung and H. Jong. 2011. The Meat quality and growth
performance in broiler chickens fed diet with cinnamon powder. Journal of Environmental Biology,
34:127-133.

26.Sang-Oh. P., R. Chae-Min, P. Byung-Sung and H. Jong. 2013. The meat quality and growth
performance in broiler chickens fed diet with cinnamon powder. Journal of Environmental Biology,
34:127-33.

27.Silversides, F.G. and T.A. Scott. 2001. Effect of storage and layer age on quality of eggs from two
lines of hens. Poultry Science Journal, 80: 1240-1245.

28. Silversides. F.G. and K. Budgell. 2004. The relationships among measures of egg albumen height, pH,
and whipping volume. Poultry Science Journal, 83: 1619-1623.

29. Silversides. F.G., T.A. Scott, D.R. Korver, M. Afsharmanesh and M. Hrubys. 2006. A study on the
interaction of xylanase and phytase enzymes in wheat based diets fed to commercial white and crown
laying hens. Poultry Science Journal, 25: 294-305.

30. Skidmore, R.L. 2003. Mosbhy's Handbook of Herbs and Natural Supplements. 2nd Ed. Amazon. 1142.

31. Steiner, T. 2009. Phytogenics in Animal Nutrition: Natural Concepts to Optimize Gut Health and
Performance, Nottingham University Press, 181 pp.

32.Sudarshan, S., N. Fairoze, S.W. Ruban, S.R. Badhe and B.V. Raghunath. 2010. Effect of aqueous
extract and essential oils of ginger and garlic as decontaminat in chicken meat. Research Journal of
Poultry Sciences, 3: 58-61.

33.Tabak, M., R. Armon and I. Neeman. 1999. Cinnamon extracts inhibitory effect on Helicobacter
pylori. Journal of Ethnopharmacology, 67(3): 269-277.

34.Torki, M., M. Akbari and K. Kaviani. 2015. Singe and combined effects of zinc and cinnamon
essential oil in diet on productive performance, egg quality traits, and blood parameters of laying hens
reared under cold stress condition. International Journal Biometeorology, 59(9): 1169-1177.

35. Umashanker, M. and S. Shruti. 2011. Traditional Indian herbal medicine used as antipyretic, antiulcer,
anti-diabetic and anticancer: A review. International Journal of Research in Pharmacy Chemistry,
1(4): 1152-1159.

36.Valizadeh, R., R. Kianfar, S.A. Mirghelenj and M. Olyaee. 2018. Interaction effect of ginger root and
red pepper powders in wheat based diet on performance and immune response of layer hens in post-
molting period. Research on Animal Production, 7(1): 81-92 (In Persian).

37.Yoruk, M.A., M. Gul, A. Hairili and M. Koraoglu. 2006. Multi-enzyme supplementation to peak
producing hens fed corn soybean meal based diets. International Journal of Poultry Science, 5(4): 374-
380.


http://dx.doi.org/10.52547/rap.12.31.1
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.13.4
http://rap.sanru.ac.ir/article-1-1119-fa.html

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

[ DOR: 20.1001.1.22518622.1400.12.31.13.4 ]

[ DOI: 10.52547/rap.12.31.1]

Research on Animal Production, Vol. 12, N0O. 31, SPring 2021 .........ueiiniiit ittt e e 9

Effects of Different Levels of Cinnamon Powder on Production Performance and
Egg Quality of Laying Hens in Wheat-Based Diet

Bahram Piroz', Ruhollah Kianfar?, Hossein Janmohammadi® and Seyed Ali Mirghelenj*

1 and 3- Graduated M.Sc. Student and Professor, Department of Animal Sciences, Faculty of Agriculture, University
of Tabriz, Tabriz, Iran
2- Assistant Professor, Department of Animal Sciences, Faculty of Agriculture, University
of Tabriz, Tabriz, Iran, (Corresponding author: Rkianfar@tabrizu.ac.ir)
4- Assistant Professor, Department of Animal Sciences, Faculty of Agriculture, Urmia University
Received: June 21, 2020 Accepted: December 11, 2020

Abstract

This experiment was conducted to evaluate the effects of adding different levels of cinnamon
powder (CNP) on production performance and egg quality traits of laying hens in wheat—based
diets. In this experiment 168 White Leghorn laying hens with 60 week age and average weight
of 1550 grand average production of 65% was assigned to 7 treatment with 6 replications and 4
birds each based on completely randomized design. Experimental diets were formed as follows:
control diet based on wheat-soybean, control diet + 0.05% antibiotics, control diet + 0.05%
xylanase enzyme ,control diet + 0.05% vitamin E, diet + 1% CNP, control diet + 2% CNP and
control diet + 3% CNP. The results showed that all experimental treatments except antibiotics
increased egg production compared to control treatment (P <0.05). None of the experimental
treatments had a significant effect on the eggs weight. Treatments containing CNP, vitamin E,
and the xylanase enzyme significantly increased the egg mass (P <0.05). Treatments containing
CNP and vitamin E significantly reduced feed conversion ratio (FCR) (P <0.05). The effect of
experimental treatments on most egg quality traits was not significant. The results showed that

the use of 2% CNP in the diet of laying hens leads to improved performance and egg storage
durability.

Keywords: Antioxidants, Cinnamon powder, Leghorn, Phytogenic, Production performance


http://dx.doi.org/10.52547/rap.12.31.1
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.13.4
http://rap.sanru.ac.ir/article-1-1119-fa.html
http://www.tcpdf.org

