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Table 1. Ingredients and chemical composition of experimental diets
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Table 2. Mineral content and solubility of some of common calcium sources
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1- ASTM C706, Standard Specification for Limestone for Animal Feed Use, 2013
2- Council Directive 2002/32/EC of the European parliament and of the council of 7 May 2002 on undesirable substances in animal feed, Official
Journal of the European Communities, 2013

dlisee mlbo cldMs e o ldal, (Y7) o) Ken saln,S 5 5)lulknl xie (gl ol 6)91@? esls
13,8 Gl 9 13,55l olesl 3 ol Gl g O g3 e 9 /Y s SAS l38le s 3l eslatel b Lol 5,1 g bl
53> il a8 il Cdde s JymS Luld ;3 4 398 aewle il g Jley Ll 5l UNIVARIATE 4,
o bicos bas e glo weds Gla olie 3y50 GLM ayg, 5l odlitl b Luws 28,5 13 o905
g oglize B> 5 (S o JE She clSy cax REG wy) 5l g <85 8 gll Llow g
2 Y9250 dwlgdl polie Golite e ely S cuMs 5 oolasiwl 3 lutiwl edle ygemw Sy Adlee 3)5] Cuwy
el opalS mlio )3 mjito d52g Cunl e ofagt Sl jelS (S5 ppsesl Sl eolitl b laSike Sles aulio

la8 eas (CaMg(CO3)2)  cusglyy  Siis 8,8 g
(¥0) ol Jlaygi sl b Sl b M

sl @ Sl 425 Cole N VITO hg; Vsens oy g i
D15 )l Slyen (Sofglen ey b g cunl (b)) oS ailio _Jure dge (lgize g (6 2y JH]

Sosime Cgld el mlie (S polis g el pdlhe W)Y Jgua )3 S mlie (gpds M0l e mls

@ bgye (AF0) mand (o0 0Vl g 223l Sosu b ool i aRalel aps )l Job mls ol oad
2 ol ol sl ald S SlS oS 09 HenolS s g (05 Moul ) (b ine gl mandS plie o
W yo yoo 4355 )0 o 5l eolazwl 5 2)b 55 Slie mlo wislol 350 @l (> &S Sysody (P<+/4)) 3
Ol Vb S b glie o > )5 laBl YL (o)luli] aie)  emeelS el CluS
oS uges 5 (ATVIA) (ulbol SlipS 4 bgsyo S 155 01y ] @l S e ld g (i o]
GreS padS ggme @lie Gile g (AYVIVY) 5l Gag 0 e ioml UMl Sl el S Lale 5 wzals
o polis g mijste Olise (38 pomeedS D uo s A YL pd Ml s &S b mie 9
oS ol bl CloS b @lie o 3 5 b w1 i Cbl Lealpcas) b)) lp S
gle » wldl polie Jl (S g (lw polis plie Sl Jloy /Y 0,08 sl 3 ao 3 Ar VL e
e Qe Mz oS b Ml mjste (oopdS  (FA) cunl job 3 peelS caslie wpied coll ]
e S80S auls ol g Plodl s 28, VL Ly IS i ) Ko e 3 bl
b oxigd XL (g ) CaBP 4l 5gob Jlail b oo jie e > b dewl 3 edle K dn g Cunl Sdre mlie
(T) 28lbise el ol pSole @8 53 5 (meelS Slnjl g wsl nliEl e o 2 8 o] cuds s
g N pole plie & il Sane dlge @le 13 (FY) Wil e b 0 s anld dee b plg s
o odd e Slalilil 4 dagi b oS I s dlodsin g5 Mol 45 3ses )55 (FR) o)) Ken 5 Al s
ol & (mlie 5 ds jlome s (o) polie (I Se i 31 g el )3 05l 5 S mie 4 iy Vitro
Shgd > odlitul @ jlre will ailys |y Sluogas s 03l 4 v b (Jg 505 dgmg byl o (65 dime
S gy oad Gy slayllinl (Bl Bb s s 1SS bl Lo bl cpl ) eealS @l
oad 03)0l V Jodo )3 (pSiw polic jlxe palie &S Sl g0 us ey sl 039 meedS @iie cs iy sl


http://dx.doi.org/10.52547/rap.13.36.27
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.7.5
https://rap.sanru.ac.ir/article-1-1217-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22518622.1401.13.36.7.5 ]

[ DOI: 10.52547/rap.13.36.27 ]

¥y

s a9 B3OS digg) ssamaily s (guSly o]
VF Y bl /Y ojloss /2 3w Jlo old Clidgs (slouing

sdalie peals aw (Ll L (2355 ladrge oli
O]}ﬁn L OT M“'lf LY d\o).g Lol aulss slare i
Gglds dg ol el gy slaoly S Gl wsyy /Y
R b @l b oy g a8y Cope 3 )l
tee Bl Lais g LS5 (gl yinsd g oS 122511
sl plxl lp grmen pate 9> (pl e
et cslaply Jlil o e ALl sl Sl
oSy jiw ( Sdplie slajisly dap il (s Jub
izl s Gl g el Jol gl L8 Lais 5 (g)leSS
(1) sdbe (o2b el Bl 55 el S5 g oli
wwlio Pl )0 Bpasy Jixe dse | pusns pdaw (ol
ol wee Yl (1595 Sladage juslcudbse A3 sl
@Bl ) g GBS Sladrg oy ) 240 pralS
9 sas i 3Sdos b Ml gl 43, (S|
Slp BB Glde 4 pedS el sl Sge el
St el b5 g 53 Ogllas 5Slas 4 )
5 Sl cBains ol )0 odel Cawdy ol b il (V) ol
2 b g pealS G3geeS a5 23,5 (B)155 (FA) o Se
Cups Rl g M) Cepe alS el o oy
(V+) ohen g aioge (pizmed Sedie (218 Jas
bl oy b oodd 435 (ladrgs o5 WS )8

dor iyl 5 bl oo wdS dS gl ST ol
Sy gy ool 5l sl 1) aie) ol o p3Y (ol
Al g ol saclyS cenlicn) 3pln il
25 bl
@13 Ja5 o 0 9 039 ORI STjeh B pas
Slodrsr 2 8las oy s Ciliseo golaw
» ;v-mlf ébw );I Gl 00 03)91 Y JQ_\? » Ls"“"?f
5 Brae Shed g oRlBl Jold 0 Skes clino
(P=2120) 592 sl gme 0)> S > (232 Jods Gupo
oy il g ad) el cel elS ub zshw

S sladagr My ol p (ile SISl QA8 0y
old )35 beS slads gy ;o ol pols ME .cuil
045 pealS o> /A s b ST B, 4 (FFA) 24
Tobw 4 Cond gy D Sdas (o) pxe yobody Wdgy 00
IV ) S’ pdans iol38 LAy Mo yd <fF g /Y o/
(Gay 2 pS W0 L)l Wby Caoyus doyd /A & duopd
s ol 8l mals () olie oS el s
iy ,Sles 4 gliwd slp pendS 8 polie Cuenl
sy Jb 3 glaagr o plpewl (1S 5 (b

5 B0l 0% 039 Pz g 4 (o) /8] o wendlS i o e Gl el S g 0d) Ce g g By
ily ol Shed Gpae () JKE) Wb ssalie fas cup g (Spas medS

B oy g 1) 2 (o BB dee pols adlas

LS"'“’; stb<\>9> u.}l.k.c J.)..\u w)..o 9 0)9 uMJl)B] ‘W.MMK d)..m ‘gﬂ)? L_‘B)..m P o> W"”“JS b C9]4w u‘):‘ -y Js.\>
Table 3. Effects of different dietary calcium levels on feed intake, calcium intake, weight gain and feed conversion

ratio of broilers
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Figure 1. Relationship of calcium intake with growth rate and feed conversion ratio
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Table 4. Effects of different levels of dietary calcium on physical and chemical properties of tibia
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Table 5. Effects of different levels of dietary calcium on calcium, phosphorus and ALP levels in broiler chickens
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Figure 3. Relationship between calcium intake and serum calcium and alkaline phosphatase
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Table 6. Calculation of the relative bioavailability of calcium in calcium carbonates relative to Calcipur
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Extended Abstract

Introduction and Obijective: Calcium in the diet of broiler chickens is effective on growth,
feed efficiency, bone growth, leg health, nervous system function and body immunity. It is
essential to provide calcium in sufficient amount to achieve optimal performance in broiler
chickens. In order to accurately meet the calcium needs of poultry, one should be aware of the
amount of bioavailable calcium in food and calcium sources. Therefore, an experiment was
conducted to evaluate the calcium bioavailability of some commercial calcium carbonates and
its effect on the function and physical and chemical characteristics of bone in broiler chickens.
Material and Methods: Four samples of commercial calcium carbonate, which have the
highest production in Iran, were prepared. Then, according to standard methods, the amounts of
heavy elements and their solubility in acid were determined. According to the measured
characteristics, two carbonates which had better quality were selected and the bioavailability of
calcium was determined using 180 male chickens by the standard curve method. Each diet was
provided to chickens with 6 replications and 5 birds in each replication for two weeks from 7 to
21 days.

Results: The results of the present study showed that among the carbonates tested, the highest
solubility was carbonate Atlas, then carbonate Alborz, and the rest of the carbonates had lower
solubility (p<0.01). The highest amount of calcium was related to carbonate Atlas (37.8) and
then carbonate B (37.13). The other calcium soureses had less calcium levels. Carbonate Atlas
and Alborz had less poisonus elements. Calcipiure was applied as standard calcium source. The
estimated bioavailability based on body weight was 99% for carbonate Atlas and 98.6% in
carbonate Alborz. The estimated bioavailability based on the FCR for carbonate A was 121.7%
and carbonate B was 92.8%. Estimated bioavailability based on tibial ash was 111.9% for
carbonate Atlas and 106% in carbonate Alborz. The estimated bioavailability based on the
percentage of tibia calcium was 101.4% for carbonate A and 89.5% in carbonate Alborz. The
estimated bioavailability based on tibia calcium strength was 108% for carbonate Atlas and
101% in carbonate Alborz.

Conclusions: In general, the results of the present study showed that the selected carbonates
have an acceptable quality as a source of calcium in poultry diets.
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