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Table 1. The diet ingredients and composition in diferent treatments (starter)
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Table 2. The diet ingredients and composition in diferent treatments (grower)
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Tabae3. The cqmposition of calcium sources (as fed based)
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Table 4. The size distribution of calcium sources
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Table 5. Theinvitro solubility of calcium sources with less than 0.05 mm
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Table 6. Theinvitro solubility of calcium sources with 1.42-2.83 mm
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Table 7. Theinvitro solubility of calcium sources with larger than 2.83 mm
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Table 8. The main effects of different calcium sources and particle sizes on performance of broiler
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Table 9. The main effects of different calcium sources and particle sizes on calcium and phosphuros digestibility and

tibia composition in broiler
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Table 10. Ttt1)e interaction t?f dllfferent calcium sources and particle sizes on calcium and phosphuros digestibility and
one traitsin broiler

gzl Slis e Colls
hud anlS FuuS i et Suid odle JeE oS e
\Y/AY YEIVY ov/¥o N5 of AN YYIVAT <.In 958 3y
AN YViS- 00/Y0 a/.y o-/5v° ey >y/« <YIAY Cpafd 5l
VS5V YO/ 00/\8 #los oV/Fr” yo/av® <./n V= ol
VXS YAIAS /v AYY ya/vs! yy/avY >y/+ < Y/AY V= ybob )3
VEIAR Yo/ AR A$Y ov/ys® 5o /vve <./n Y- bl
VALA YAI¥Y AT v/av yv/evt s >y/+ < Y/AY AR
VAN \rZA% OF/A /YA ov/ov® TYISA™ <-/o G by
Who AR7ARY o0/as Moy \A7ARN \rZa% >\/« < YIAY Gt by
VAFE \tZA\1 00/f+ AAA oo/ -¥? TEAE <./o Shsle
VA/SD va/av IYZAN a/va ov/sv® vA/eAd >\/[+ < Y/AY ol
\#/¥R Ya/rs ov/A¥ a/-y o-n-° oo/¥y° <-/a S il
YN Yoy ov/ay #Iva Fr/20° ¥a/-A° >y/« < YIAY g
< IVA v/ 00 VN IN-E Vv Y% sem
</YFA /vy A2 DAAE <efeeey <efeved p-value

(P<e140) sl Bojlass e ) I e iglds (gonimd LS ¢ygin b 5D Aoyl gy

&lo

1. Ajakaiye, A., J.O. Atteh and S. Leeson. 1997. Effects of calcium source, particle size and time on in-
vitro calcium solubility of some indigenous Nigerian mineral ingredients for poultry diets. Animal
Feed Science and Technol c;crzy, 65: 293-298.

2. Association of Official Analytical Chemists. 2005. Official Methods of Analysis of Official Analytical
Chemists. 18" ed. AOAC, Arlington, Virginia

3. Brenes, A., A. Viveros, |. Arija, C. Centeno, M. Pizarro and C. Bravo. 2003. The effect of citric
acid and microbial phytase on mineral utilization in broiler chicks. Anima Feed Science and
Technology, 110: 201-19.

4. Burgoyne, K.L. 2005. Effect of calcium source and an enriched micro-premix on the performance of
laying hens. M.Sc. Thesis. The Nova Scotia Agricultural College and Dahousie University, Truro,

NS, pp: 86-98.

5. Cata_P&Gregori, P., V. Garcia, F. Hernandez, J. Madrid and J.J. Ceron. 2006. Response of broilers to
feeding low-calcium and phosphorus diets plus phytase under different environmental conditions:
body weight and tibiotarsus mineralization. Poultry Science, 85: 1923-1931. o

6. Cheng, T.K. and C.N. Coon. 1990a. Effect of calcium source, particle size, limestone solubility in
vitro, and Caintake level on layer bone status and performance. Poultry Science, 69: 2228-2230.

7. Cheng, T.K. and C. N. Coon. 1990b. Effect of calcium source, particle size, limestone solubility in
vitro, and calcium intake level on layer bone status and performance. Poultry Science, 69: 2214- 2219.

8. Dilger, R.IN. and O. Adeola. 2006. Estimation of true phosphorus digestibility and endogenous
phosphorus loss in growing chickens fed conventional and low-phytate soybean meals. Poultry
Science, 85: 661-668.

9. Guinotte, F. and Y. Nys. 1991. The effects of a particulate calcium source in broiler breeder hens
qun their egg ci]allty, reproductive traits, bone reserves, chick weight and tibia strength
characteristics. Arch. Geflugelk, 55: 170-175.

10. Guinotte, F., Y. Nys and F. De Monredon. 1991. The effects of particle size and origin of calcium
(iagrzbé)nate on performance and ossification characteristics in broiler chicks. Poultry Science, 70: 1908-

11. Jarrel Ash Model 9000, Thermo Elemental, Franklin, MA (EPA method 6010).

12.Kadim, I.T., P.J. Moughan and V. Ravindran. 2002. lleal amino acid digestibility assay for the
growing meat chicken- comparison digestibility in the chicken. British Poultry Science, 43: 588-597.

13. Kermanshahi, H. 2007. Replacement value of regular oyster shell with mine oyster shell on the
ger?fggr%réce and egg quality of laying hens. Journal of animal and veterinary advances. Vol. 6, Issue.

14. Kuhl, H.J.Jr. and T.W. Sullivan. 1977. The solubility rate of large particle oyster shell and limestone
In vivo and In vitro. Poultry Science, 56: 810-812.

15.Leske, K.L. and C.N. Coon. 2002. The development of feedstuff retainable phosphorus values for
broilers. Poultry Science, 81: 1681-1693.

16. Manangi, M.K. and C.N. Coon. 2007. The effect of calcium carbonate particle size and solubility on
the utilization of phosphorus from phytase for broilers. International Journal Poultry Science, 6: 85-90

17.McNaughton, J.L. 1981. Effect of calcium carbonate particle size on the available phosphorus
requirement of broiler chicks. Poultry Science, 60: 197-203.

18.NRC, 1994. National research council. Nutrient requirements of poultry. 9th Revised Edition.
National Academy Press, Washington, DC.

19. Parvizi, O., M. Zaghari, N. Eila and M.R. Abdollahi. 2008. Bioavailability of calcium in mineral
oyster shell on broiler. 1st Mediterranean Summit of WPSA, Chalkidiki 7-10 May, Greece, 2008. 818-
821.



a WA )l V0 ojlass /it Jho (pols lidgs (slopimg sy

20.Rao, K.S. and D.A.Sr. Roland. 1989. Influence of dietary calcium level and particle size of calcium
source on in vitro calcium solubilization by commercial Leghorns. Poultry Science, 68:1499-1505.

21.Rao, K.S. and D.A.Sr. Roland. 1990. In vivo limestone solubilization in commercial Leghorns-role of
dietary calcium level, limestone particle size, in vitro limestone solubility rate and the calcium states
of the hen. Poultry Science, 69: 2170-2176.

22.Roland, D.A.Sr. 1984. Efecto del momento de la ingestion calcium sobre la calidad de la cascara.
Avicultura Profesional, 2: 31-32.

23.Safaa, H.M., M.P. Serrano, D.G. Valencia, M. Frikha, E. Jiménez-Moreno and G.G. Mateos. 2008.
Productive performance and eg% quality of brown egg-laying hens in the late phase of production as
influenced by level and source of calcium in the diet. Poultry Science, 87: 2043-2051.

24, SAS Ingtitute Inc. 2003. SAS/STAT User’s Guide Release 9.1ed. SAS Institute, Inc. Cary, N.C.

25. Saunders-Blades, J.L., JL. Maclsaac, D.R. Korver and D.M. Anderson. 2009. The effect of calcium
sources and particle size on the production performance and bone quality of laying hens. Poultry
Science, 88: 338-53. _ ) )

26. Scott, T.A. and D. Balnave. 1991. Influence of temperature, dietary energy, nutrient concentration and
self-selection feeding on the retention of dietary energy, protein and calcium sexually-maturing egg-
laying pullets. British Poultry Science, 32: 1005-1016

27.Shahidi, F. and J. Synowiecki. 1991. Isolation and characterization of nutrients and value-added
products from snow crab (Chinoecetes opilio) and shrimp (Pandalus borealis) processing discards.
Journal Agriculture Food Chemistry, 39:1527-1532.

28.Zhang, B. and C.N. Coon. 1997a. The relationship of calcium intake, source, size, solubility in vitro
and in vivo and gizzard limestone retention in laying hens. Poultry Science, 76: 1702-1706.

29.Zhang, B. and C.N. Coon. 1997b. The relationship of various tibia bone measurements in hens.
Poultry Science, 76: 1698-1701.



Research on Animal Production Vol. 8, NO. 15, SPring 2017 ..........c.oviuiiiniiiiiineesesneseseeeseeesseesnesessi s sveesnn e e s neeeeeneene 10

Evaluation of Composition, In Vitro Solubility Rate and Calcium and Phospour os
Digestibility of Different Calcium Sourcesand Their Effects on Performance and
Bone Traitsin Broiler Chickens

Alireza Safamehr?!, Ali Nobakht? and Y ousef Mehmannavaz®

1- Professor, Department of Animal Science, Islamic Azad University, Maragheh Branch, Maragheh,
(Corresponding author:safamehr @yahoo.com)
2 and 3- Assistant Professor and Associate Professor, Department of Animal Science, Islamic Azad University,
Maragheh Branch, Maragheh
Received: November 14, 2013 Accepted: January 27, 2014

Abstract

Mineral composition and in vitro solubility rates for seven different Calcium (Ca) sources,
and their feeding effects on performance and digestibility of calcium and phosphorousin broiler
chickens were assessed. The experiment used a 6 x 2 factorial arrangement with 12 diets
formulated to contain of 6 Ca sources and 2 levels of particle size (<0.05mm and > 1.0-2.0 mm)
and one diet as a control contain oyster shell (<0.05mm). A total of 486 Ross 308 broilers were
alocated to 13 dietary treatments with 3 pen (18 birds per cage) per treatment from d 1 to 42
post hatching Seven test Ca sources (six commercia limestone sources (GL) and oyster shell
(OS) were separated into their particle size groups that ranged from <0.05mm, > 1.41-2.83 mm,
and >2.83 mm. Average concentration of Cawas 36.2 g/kg in al Ca sources. In vitro solubility
was dependent upon Ca source and particle size with small particle generally having agreater in
vitro solubility than large particle at the same time. Dietary treatments had effect on the feed
intake and body weight gain in starter period, but there was no difference in performance of
different Ca sources and different particle in grower period in broiler chickens. Apparent Caand
P digestibility in Ca sources was greater (P < 0.05) for birds fed a diet with particle size of > 0.5
mm compared with those fed higher particle size. However, the bone ash, non-fat dry matter, Ca
and P of were not affected by Ca sources and partile size. In conclusion, results of the present
experiment demonstrated that performance and bone traits of broilers were not affected by Ca
sources and particle sizes; and there was difference in in vitro solubility and Ca and P
digestibility of different Ca sourcesin broiler chickens.

Keywords: Bone, Broiler chickens, Digestibility, In-vitro solubility, Limestone



