[ Downloaded from rap.sanru.ac.ir on 2025-11-19 ]

[ DOR: 20.1001.1.22518622.1401.13.36.7.5 ]

[ DOI: 10.52547/rap.13.36.27 ]

-~

S rb gl g (5559Li8 pole oSl

Yy VF Y bl /Y ojloss /2 3w Jlo old Clidgs (slouing

" 59)-’ ‘\J&Q"

o Ol gz

S5 SLpamds ub;f B 50 S oo B (25,
g Sadxg 4d% 3

ftlde amo o B LS dizg,  remmaile crs ¢ g puSTe loy

sy ol ¢g5)5LisS 0aSLily ¢ ol pole 09,5 JLnliwl g dliwl ¢ 58> (gomiils =F 5 ¥ o
Rkianfar@tabrizu.ac.ir : o X 99) ¢ 32y oKD ¢ 65,9liS 0aSiily ¢ ol 09,5 ,Latuwl =Y
99 $) 8 59 ol pole 095 )
Ve AN 2 by )b Ve IF/ el gl
YYEYY iaoan

b g 005

Foo od sesl g omas piuw 3,Slos by Coodlu (gl Wby «Sligd a3l il p dsS sladrgr 0y 1D dg2ge mualS 1AM g dodlo
Cuwsb oo puanlS 4 joubs Lo 3.8 (ol Cps Lol L;,L.> Syl beS L;lm?? 2 eollae e 4 sy gl (BB ladedy prndlS el sl
I P elS ol Qb polaieds (cdalojl ) cnl J il (BT S lie 5 (S|hgs dlge 29290 relS” (ol plunn ) (lise Sl
b plodl (b5 (sladr gz 3 plgil lend 5 (So3 oS 5 08les 2 o 0 g ()5 SlarlS oS

ol y23lie 3Lkl (gla iy ol Lo g dns A 1y ol )5 Adg5 whes oy 45 ()5 S Dl yS Wged Lo il sl 409y g Blg0
Gpl b Saxe muelS” Gl S 93 w0 (6,505l shdasls @ dsgi b dd s doyd /Y SO0 sl 3 el e 5 cew polis
Sylibisl (gove (ybgy b (BeS 5 dxge askad VA« I oolitul b undS onl i) ol o bl Wil (g b cldMs oS Gl g Ludbl g)los
85 e S > (3 VY BV 5l i g3 Cutniy )5 0 53 008 5 )57 liE ey S| e pm 5 gl

ile g 2y 5yl il yS g dbl @lo S Lo gt |y sl 13 cdMo oy (YL isle] )90 mandS (slacili S oS o Lt ol taidly
Shile gy (AYVIVY) 55l @luyS g (AXVIA) Gudbol Lo yS )3 mundS (e 0 3YL (Ko Y) gy J0y55 10 5 0mb b Ml ) el S
o3l 3,5kl Ylaisds Ho0 cudS pandS” Gl ,S b 1) ows polis polie oy yiaS iyl g udbl glacsliy S aidly (g eSS (g5ixe ladiges
)mel> uu].w‘ » [XW) 5)5‘)g @.ml)ﬁw) Dy Ao yd av/A <))J| uLa){ 9 do WAV cL),wUQI uLu)f ‘5‘)4. L?IJ& JJJ.J w).o U»Lw‘ » [XW)
ol S (clgie olul  osd 3,915 s L_;o.ml)éw)' Dgr dopd Vo8 Gudl loyS g ey WV (bl @l o Sy ezl
S il 3 lesci] plSotl (sl p odid 3yglp conl Bl g dio > A/D Gl Gl S (gl g dopd VeV/Y (bl CloyS yd S
25 2o Ve VF Gl ls S o 5 oy VoA bl Sl ST 50 Sy

9k 0y )3 Brime Calil quundS (SYL el g yide cadMs Jdoay judl 5 bl eidS Glacly)S s a5 sl s s 1 g g8 Ao

)y el gt lgis

ol S o opl By (Mo ¢ BgS e gr (sl 1S (SWojly

02 i )1 S aomale (L] g b 3T (il Jlé
Sl I lasgere buwg Lauwdly 3 el
Cob sl Soliwged slaygeysn Jold a ouiS pulass
0l b poe Job )3 pedS 4 5L (V) 24 o alreSS
N olej il d2s 0jg (FA) M (e yus 93b5 2> U
sskaie (ply Dad o plp YV Dol Sudn dw U 59
PIAS o hila pealS p)S e YO ailig) HL lse
P RV FRVES B TNy I RV GGt | PR PE S VS T
Gl 03,8 > 354 ) 35 Jlaasto oL 4o g5 puslS
gllao 5Slos 4 ydawy lp (BB e & punlS el
pedS (FANY) Cal Sl gyl 2555 sladrgs )
L} D‘).o.h 6u.bl»§ slice L Ls"‘“Jo ‘;‘)? .)‘94 » .)9>9A
ams o il |y ol el B a5l SYIST g lid
ol S JoSo )3 392 90 S ol i el
Sal GaSiw ) 39290 postagl] 5 mjste Wilo (Jise
ol g d‘).g @Mfwm AJ‘}JL;O o> 3D M .)‘)Lo' @)Jo
Ol » (e )98 S S Jle (sl )9l 392
(FVA) 28be o959 5 ogiianl jlid mpl ol

dodo

Pl (B8p > oolas plosly b g 5 (ed
@ g S ey gliore skl (Gdie dlge (el
Giie g dod sl (Suiglem i ;) oozl LB LIS
@ o olatul BB oy (ly (Shes dlge 3 39290
Slge 55 odlitwl bB (gdie dlge ylade I BT L5 yen
Col (6y9p sl Sblinl 38> by Sy
o & ik ol Sl s 4 iy b (FF)
Comsj ebled 8y Slogldgw )3 g e ol 03,
Oygody jidn gonl Bl pilis (1) Mg o (conl)d
dae lgo (ol Blunj plie andl 9o ol Moy
o D)lkul g pe SO b sdalcwndts sl 4 Cans el
odle S )0 (gdao odlo (ol Bl 500 yledy g o
3kl odle Sy ol enl B 4 Cons ilej]
oS inlofl 3kl dlge 51 (g ppdlie s ool 51 Ygase
{7) 25500 dpmloee ks oo dbml |y (reliie Gy

B3k by p (55 (sladrgr 0y )3 d9290 mandS
9 (smas i 3ySles b Ml (ol 43, (S
2 polis gl 5l (o palS il oo o e
A dgas 10 (V) Conl oy aslS pp ol W
9 b)b S99 019? cdslal PO )0 2390 W“““K o yd


http://rap.sanru.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=Rkianfar-ATSIGN-tabrizu.ac.ir&a_ordnum=1065
http://dx.doi.org/10.52547/rap.13.36.27
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.7.5
http://rap.sanru.ac.ir/article-1-1217-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-19 ]

[ DOR: 20.1001.1.22518622.1401.13.36.7.5 ]

[ DOI: 10.52547/rap.13.36.27 ]

e dome g BlS Az, (demeily e (Sl Glool

YA b5 gladrgr 4135 0 @mly )l slapradS Sl S 5l (B 53 pedS enl B b))

P oy W Slawd mudS (60 0 pulS juaie o)
Sangdgd CandS lio )3 g Mo AY  Sal cunlS mlie
09 pplyd 1y i uo.ml)aw) s Ll sy YO
el Sl (92 Pl g ConlS lio )3 Al 575
@lie (ol a3yl 5l (Slodos ()15 idgel lyis
Gaa b Gilesl opl Wi salde joiS 50 el o,
& )b Glapads GloyS I (S (ol puns 3)5]

W ]).>| 9 u>|).\o aliss Lglméwl;: & <L>yl:

W eg, 9 3190
Ol 2 & Gase mudS Sl g e bl
yolis Ul o A aneg 55 ) Bpae 5 g5 o yide
ol lp b bl e Hlee p lp cdMe s
Slilejl Caa wged a1 p)S Ve lde polaie
BRilejl 4 5 cudby obend ClS 5 9 b Mol
V&S g Oygoiny s ph sl oSl b St
plo> 30 Jloy /Y HCI ) Lo Voo lawg 905 5l p)5
e g b o ABEY Ve Codedy 1) e 4y FY O
S 59 Jol8 s Sis 1 e b Bl ¢ Sl 25T L
Jade adgl Jlade I sl cawda dae S L og s
e yb 3l )5 e I0 e (FF) welcanda (6l Mol
00+ clod ;D 0,55 1D g and Sdxe dlge LT plail (glp
O 9 04 (65 S el O Sdedy 05 Bl ax
Ol b s 5 435,515 in 3,50 HOI 32 o 8
Laiges s5eSefl (sl 5 ooy 2 Lo 8+ e & ko
ICPolKiws | ooldiwl b g oddipuin 50,15 sl lawgs
(Integra XL Jso Mlgwl GBC cSyi célw)
ol i gy a8 Canl (2l ICP 0 (6 S5l
85 6ySeiuil oyl s paeis as by yole Wi
(0)
2 M) LB Slislejl 4 4 gl sasolsusl o 93
Coj Oyglp Oialeil sl (o polis ol 5 sl
Gy it o S L5 ol e esld
wb oy S Ml el (o ol B (S ojll
bl 2 (gdo dlse s ool b S e (29381 i9:
odbo Llai il Slyss dlge b dgeyd (YY) NRC apogs
s 9y (Methods 930.15; AOAC, 2016) s
Method ) sl ,.8 (Method 968.06; AOAC, 2016)
Method) (¢l ojlac (2002.04; AOAC, 2016
orelS s odes ol 4 (2003.06; AOAC, 2016
(Method 968.08D; AOAC, 2005) wiw s ius
&b (Method 94205, AOAC, 2016),:.sk
35 6T 350 (0) AOAC baugs osi slasi (slo s,
Sboyr plerd oS5 g o Sl Sl 85

3 w31 ) oolitsl 03}l (Al s mandS” (YL zghaw
oyleS o> pH uw‘—)s] 5 Olge dSles plaw ialS
csliol PH obml s 0y S (YL zglaw g Ll o
clo Lials a4 e dD H0 g WS g odre i )
S 33 ol Caz gl 3 (FY) 2950 atpelislasnl
pelS ol e I Cambion madS 4 ol
(1Y) cusl Bl S’ mlie 5 (STyed dlgs 13 39590
@ Cund (S izl jlord BLII S @ (o> Gl
obl ¥y gl g o (158 loges aS" x50 o.)l:o S5
San 5 bl ycme (Fr) 3985 00 dumlio Cul 7Y+
ollowy b Sal S 3Kl olil Lilesl o (YY)
ol gls 03 518 cw)p 3)90 1) B g8 Jloeands
22> dliy ojg GRIFB g b iy ke &S 2 (LS
w2 g,«.Jle (S Glgiel yaud g padS )w.fl>
i pibcos asY glinl s o5 g sblawd W
oS cab kbl (V0) Lin,S oS L8 ops emdS
9 Kal ;—i».w boosd 4iw sladsgs oo ()l dme gl
S oialesl 0)g0 JS 50 Gus dtwg b ol dss slads o
Oedmed D)l dgxg (SCubyd lestinl S e Hlas
csowalS” giie a3l edlawl b (YA) o) 5 580 Ko
oy ) Sdae Bluo g o dtwg Sl S Jolis
ojlul 8y a5 a8 )T A 1565 sladsgr 5lE] 0y93
Oliwe Bl 3l )b xe OS] sl s ple )b
3929 oS @l (il O (8 iy JuSE Ao 5 A
Aoy bodd 4I glads gy 0 Scudy pwSE Lol )l
boodd @l glaarg il ()b dre jsbay Buo
gl (b5 Sladgr 1) Jod)l ol (Game Buo
Blo mudS cdMs s o5 15585 555 Ll 8
chle g puadS W e b Bue gl Saxe
SVl ol G oaiS cdlyd Buiy 50 e paudls
Blo b b pdS Wl e 5 0 Sdre Bio
Blo & barye pulS Bl o 3YL 5 cdl ialS JSixe
LY Joy)n o yd AA7A% L);)A?.{ 9 Lm]— o yd a¥/¥ Lv g_s'.’.lt‘.)b
slo (V) ohler 5 LT islosl 13 g Sdee o
(slaiSed B qoualS” OluyS b 1 pundS caliee
2 a0y )3 Ggils dlwg 5 Sal S
b s ol g M wyp Sy Oluogad 5 3 Sles
D) Al 4 Cund YL el Bluw ) pendS Gl S a8
Gliso glie o 6 555 A (1) 30 5 s
el Lo (gyglJos (2byd Buo Jud 5l S SlupyS
Sb)ﬁwf&i&»sdmwy‘&)mﬁ
Sl gbeS sladee Sy leztiel Gluogas
Cawl 38,50 3j50 ol 50 @l ojlul asl )l g
Cangj &S Wb ol 55155 0 (W) ohlKed 5y


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

[ Downloaded from rap.sanru.ac.ir on 2025-11-19 ]

[ DOR: 20.1001.1.22518622.1401.13.36.7.5 ]

[ DOI: 10.52547/rap.13.36.27 ]

¥a

wlle dzme 9 80 dlzs) stemmaily s (S o]

VF Y bl /Y ojloss /2 3w Jlo old Clidgs (slouing

_ . . el laoye plend GLS 5 g okimd LS5 (lipl ) Jgie
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
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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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