[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

VWA® 5l ] pgm o jlad | oy dor/ prmb e 5 (55,058 0530 9 psle

LSLbG?kJﬁ&T\gJ*«Q‘JSOJ‘JJ‘j&‘:&;oﬂq-m..xchwjéhﬁﬁ;‘
ﬁ;éb@ﬁjbdwjﬁb‘ﬁh‘wjégﬁ

"CJ’J{«M u;‘.SfJMJY&JJJﬁLj gjﬁ;‘jfdjkxl.é ‘Yf..lie&}:..as‘}m’- a\cfjj.aj ﬁ/ﬂ

0 kS

(o b ys Olggial (e g sl 5 sla S g p ST K Ol)3 0511 5 (2o 0 oz el prbios 5 pin .55 Fl et 5t s sbie 4
b e 5 T 1 5T 0 K0 b (g i 6 kg 2 Sl 2 e 4B VATl aslinal b LT
A 3 gy (13 pramn Bk Lo g S Obn Oy O 3p eRiln i3 51 4 (G105 55 ) (i w5 (SlanbaS S 05 SF & Folai
Rt Kol Kow) U‘“‘-“‘"KC“‘ éd Jobd bjles el olaztl bz s2 4 ‘;‘:-e‘*j”‘;%‘»:-? p-:-"—“J'JJ S .(r;AY/Yio/F)
Lo gza (e hea o/V0 1 5K s8) 3o, Kal Kiw )3 05051 5 (NRC ol oy phs 15,3 A0 g1 0 0 ) gl prbas ((Siko
s s (o hes F/VO EV/VA) @l s 5 (oo oa VIA G o /)

o ys Ol gl Calund g Jsb 5 K25 03l p2uST5 i o S35, 08 5V o 43 sid 5 ol Lol dsy0 45315 OLSS g b5
Mcﬁa.(P<°/°0);xc—5M@xlfaugiﬁ'dho‘};}’%&arkﬁd@adj@iﬁ‘juda_-ﬁJJ“;{',jJ07wJéui
@ ily G ME b o 3 e SMS (5,15 snn &5 yS 4 NRC s s 100 '.:_-ch.»ﬁng.:‘NRc ol daaz o5 a3 AD
cb_.a.(P<o/uA) sls G2tz S50, FY 570 O,_..:...-»J.:L,,.,.Jf‘gjnwdl}glw).sj‘(l’<o/oﬂ) A 58T 0,55 43 035
5530 ¥V 5 e 43 | yied 5 a5 slol it ys INRC s j3 A (el prhis b ey io j3 NRC g5 V00 Jilas el
23l o e ys Olpsiin] mSTE das s 5 e (Ko 0sle jltde g (P<o/o V) 555,08 ot 43 1) 5 s Olsoiin] Conliins
e, O3 b aaglie s chaugte 5 o ys oMl s Kol Kiw o3 (P<o/00) sls Saal3El gl sna sk 4 (S0, FY oo
AD r_....lfc.baj.:&al’&ul:.a,:.a QIJ.S..U.:I:‘5Jl:‘;zuuihlfcangTaJJ:J.“};4gdJ EME i e g 5 (S ean SIS
Olysiianl S Kl gy a5 bgs pa (slajlra (5,00 pnn 5 4 NRC gy Vo0 I”“KCE“J" el s ol 5 NRC wo,s
5 by ol 6361 NRC us 0 AD f’f““{cb"’f’ (P<e/s0) AJ;I:U;.:»IJ'JIL,JL.JJM‘;JALBJL@IMJ:Jua'c.:...‘u.s
(P<o/00) Lisls j2alS], b el d Mace (ladam som das 3 (5,15 fime G55 4 O 3oy i3 b g lin 43 ST Ko Jans g0

o b s Olgnal sud 55 5 Slas cpoelS e (5 0 51001 i s sladz sz 1 5)S (slaojly

UL.:L.r 6ﬁjuﬁﬂj Cag pde ULAJL.A U"wJ‘SJ g;«b f}Lﬁ J..:')‘ qu\S\
Sgaina u*"-”)j Rl ¢ GalaS ousiishs LL;J.: (Jl“ Slateot g osted Glzsls [V P I ¢

VYY


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

VWA 5l ] g ojlad [ ooty o/ renb ilia 5 55,088 0535 5 psle

o oS a5 30 el pladl s
(Sbgfjﬂ.J 7 «.CJ‘)3 OJUJ.A 6‘.%_}‘.\3‘ K] altdes C}L..., Iy Lﬂ-u‘;

el 25 S Glaaz e 5 iy Ol el gud 5

la fay g slse
ol 2558 a3 S am g ankd YAY Siolel ol
ol o b Sy s Sde 4 a2 )5 4 gl
rmes (Slaskad 205 SPF 4 Ol 3l ey 5 s dis o3
LAyl S5 5 badr g 055 5SSl 45 (514555 4 s
s Mg i 53 Laam s 3 5 0 SAY/Y O/ il
51 ileil 059 I b 53 5 (b p o ar g 23
il l,3 gl Ll s ailslil

5 olas JalS G Ol 53 bl b
IS g edd e Glalsl @) po 4 O s basles
Laaor yor 3lay 8ot iy hsbat s5b o lal o por e
rh 52 Bolers ool 5o .dly polansd (S0 cula)
C)‘J:}L_é.lsua)".lﬂm_jcrs.“lst:;ﬁ g5 9 cr_.‘JSt_ALbu
Lo AO s Voo g cle pandS gl 28, L0
ol S pin 755 92 ((Y0) NRC Jaws g5 0 a5 s
4 o 43 gy 45 oSl Ko 5 s zan gy 3l e
Ko J5 02y 5S4 (o Olnl) ylazs S Glas
O3 3l s S ealinal )3 Cilisen o310l b Sl
VAN o /Y) Jans g2e (o oo o[V O 51 58 58) 325 ol
O3 030l g (e ghes £/VO B AVVA) s 5 (Soo s
VINA G o[ 5 e e o /P G oY o300t 93 315 55 Ja 2e
o3l g3 el s b3 3l 5 (Beide s 4) 2o due
S @) 2o hoo ¥/VO B Y/YE 5 20 Jua Y/¥E L A/AA
S ekl LSS (0000

ol 02125 (YO) NRC o dnn 5 3lie 45y s bao s
2 oo uS,5 Ha g OSx85BSl
Y dodr 5 pered S mlie ol jolie G5 5\ Jguxr

dadle
el 5 Ul e Jle 51 (S0 ol il b 2 A3
FEYSTI (PR § U I PUK G- 7Y PCPUIPTP M. ) [t 33
sab ool 5 e s n 50 5kas G slagsleal
REIW PRV C

ol 5 addS Jle Jer (b 5 s muS o tasy
S JolS b 5o Gl g o oS cazd S pladl e
odazen b Ol il b i 0l e (A) ol azilis
Jeelge 31 S s s o 43 5,868 Julse 5wy
e 3l e ale b s S bl gl JolSS 5 235 p F5e
S Uy 5 el sl 55 0050 ol 3
A 3 Y) ol 00 S 35 45y &y S il
e Al sb 4das 5 elizl 5y s cerdS b
Blad 5l glo a0 b eohd o3lasl g (piae Uy Sl se)
)50 53 ddb e Sisline pliend- (S5 Sloo s
33 Oyl 5§ go (35 4y, o 55k Jolge 3G
3 ol 8 5 ) peo (G5l Sl gy 2 MBI O 4
@) 3l 35 s (68 Slidos 1858 slader g 340 5
QY 5YY O F

ol e Ol a1l o 4z gy Olnl GhLe 5 50
2 kg S 4 23S laar g 208 e 53 oS
Sl S el 31 Jrol Sl K (glaos 5 45 Il
O 03 92 0wl Sy 30 )3 €515 (69 ,)LS oS cOolas 5
4 Bl 5 n (56 o329 4 5 e L) O sla gl
S e g gl o 53 cenlin oS e O e
s gy b gl (ST Ko ((VF 5V Y V) 2 pd o0, 55
5 ord dle pla_walll 136 ¢j2eS Cand e sMhe cbieo
P R PTS IS FP I WU K PENEE R ICN PUW B
JeKizs 055655 glaojlasl b b3 51 Sl Ko (glaes 5
Sl sl 3 el 63hol sl ol &S et o
VY 3 YV OV E 8) )08 o e g 5 Shas

1. Nested

\FE


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

&

e

|x§;&.$lﬁaﬁr_fﬂ.\fcb‘u}

.

‘JJ 6)

o

KL

T

soseasen yi

W por 0k ppmesd g beand 1o 7 5 (3920 0800 Oy help) cr.fu.mwgh.. e hib (slas o sdins AT (glzldesyo A Jgda

NRC doys Yoo 3 Sl Ko NRC doy2 AD 3 SAT Kine NRC daojs Voo 3 sddes a2 g NRC s )3 AQ 5 ddes &5 3 s e Sl
Seian-s Fuans-y oo Suaa-p Soapov Kav-y Suiaa-p Seingoy Sunv-y Suisa-p S p-y  Kiie e

$YIAF ov/ty FY/ved A 7h g% £Y/ Fo/A VIV YRR A5 Ov/eY #YINS <agd
VE/YY \4/A v \F/00 V4/AD YV/e0 VE/FA V4/A Wi VAT 1a/A \\7A%4 U gor AllncS
0 ¥ 8 \Ld ¥ 0 o ¥ o o ¥ o b 3
oftEr A0/ \A W/TVE  10/0R Y/0F  AY/Dev  NF/A Vel  W/eA  10/¥¥ \jorp g8
o/YYVY /¥¥ o /54 AL of¥¥ /84 TARA =/t oV JARR /¥ ofv Sl gendS 5 50
- - - - - - v/ovo VA 1/#4 \AFA /Yoy TARA s &l g
/Y4 \/¥Y v/f10 \ W /o0 - - - - - - Sal Ko
- ofo) ofy - ofe) of\ - ofo A - efo o/\ g
s/VQY /Y¥ ofr¥ ofr0V ofY¥ a/Y¥ FAT YA ¢ o/Y¥ o/V0) of¥E /vt Sed
a fA \ \ ofA \ \ oA \ v/~ oA \ \ bl 2
- o/t - - /Y - - ofy - of¥ - aula
Bk e gt lrmdd oS 7
Yooofo¥ Y&1o/AV YAAe[OF Yoo Y434/0  YARe[/D  Yeoo ARTS | YAA® Yooo yary YAAY ) 3200 (85 51
(1595 3 S JEAS)
VEIAY 1A/ Yo /¥ \P/AY AT YoV \PIAY AN YafPY \FIAY \A/Y Yeolv (Map3) o %55
o fvd o[AY 2f%0A ofF% o[58 o fyy o fV0 o fA) o/doy o[F¥ ofF9 ofvy n.rutv?.._m
oA oYY offap o /YA of¥Y offaf af YA o f¥Y sffoy o fYA oYY offeA (Aaa13) daze Haudd

[ 90-TT-G20z uo e i reuss| wo.j pspeojumoq ]

[GTT€'S08ET #6569/ T'TO0T'0C :d0Od ]

VEO


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

VWAe 5uly ] pgm ool | oty Mar/ (b mlie 5 55 5L88 0953 5 psle

(VY 5 VF) el 5
Yiga = # + S+ Cigy + Py + By + &y

oSlee =pt

oS e el =8

g el 0053 pedS o el H1 =G

g el 5 e el 1 0303 o3 03101 el 1 =Py
'y

S i1=B,

Sl glas =y(ijk)

@\:J

Sl g7 5 ;Ses

2 ME Jods b 5 03 Rl (b e gl o Kiles
Cr.:_—uJSc—A ¢y 50 Sy ol 0 03> OLES Y J st
doyi Voo b awslise ;s NRC sy AG Jolxs (.,_...JSCL..M
JbS b 5 e B (Gl a5 5b 4 NRC
=\ 5y53 53 (P<of00) ols 2alS 3l oy 53 by hie
gy 3l 03lizal b NRC doy3 AO oS pedas 55 Sin
Jis b 3 e (G132 Jlie (gl e B S0 s
0335 33 by Shys (P<o[00) sl 2alShy i g sl
% By 3 5 Sin ) )5 5 (Siin £-Y) LS
b o Sl Ko 5, Ob L auslie 3 oo3tel o) 90
shy Jalsly olde bas cups s B e G)ls one
Sl Kow s s 3 (P<ofoo 3P<o/od i w)
Sl e g)ls gaa 55b 4 c(jj;_) O3 b anslas 5
Y R (AR ST ERRIN ) TR SNV R PV
(P<ofe)sls 2alSNRC wojs Voo

TS 03155 Aales
S Gl 5 52 5 pndS 13 Sl 4y by 50 sl Silee
¥ Jad> 5 deds dﬂ:&.ﬂé}ﬁnﬂ“)b bl L@.:T

o3l 3,90 ool gl ool joolis oS Y Joir

(%)P-L}-_Jw (%) yaud (%)pesz r—:-‘ig(:w"

\/a ofo) Yo\ s s
/v ofo YV Sal Ko
- Yy VI olad ldS e

sl 0L 0313 OLES

a5 O O3 el anlsl S555 08 o b Gl
SSia ) mo i bl 0353 J b s bz S5
EAARA LD IS IUTRIPTE PV RN P ERR T IR 23 RY
ot a8 iy s S plasl pedS 0315 a3l o S55, 08
Wras gom 4y Coelw Cda Ods 4 Cuds S5 Sy e
Yball )y 0 13 el VY Code s e o 03l Ko 5
G2 sl VY 0Ll 5 g 253 o g Lzl
Gl Was SUULSS 52 5l 5 i Sde gl 53 e
W5 e commpn A a2l Sad 5 pndS (5 S 31
SIS e s 8 LS)JTC"’-' celu VY (b sl
3 g A (6T 5 3 9 il o f B 4 ped
w0l 7y 53 58 31 sl o ¢f gkn Jind 5 porndS (5 S 0310
9 K aale Olsee dga 2y pb s b Oy Iols 4 5 g
33 8 (68 03100 gl ad 5 oedS Oljnm s

35 S) 4y 935185 0 3 S55,08 5 Y g 0
300 Olon a6 3105 8 wad 5, b 5 el (o0le S
¥ oty Ol gl sy Blod 3l i S e s
Sl e Ls (FY 5 Y8 A OF) w515 oy o4e
Wb 3l o ol ey Ol a3 0l (6,805l
A 5 S sl Olzen cmelied oyl 5 s L
Tb ol 5o el ol (laesls Ol gl o 05
SAS Jlzdle S b T nges o e sy 4 il
o) oS LpSils (YA) Sidya ;5 o )bal a5
g 4 b bl Jbe b a e JRe iy e

1. Ad libitum 2. Tibia

3. General Linear Model

4. Calcium Balance Study

\¥#


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

G2 s g I T B g Alisy D53 Bl B iy e Blie g elafl bt Y daar

cennenee b SBT K Sy 051 g (2138 0 52 el prbans 5 e 55 S

st s o 8 (¢.5) Gy 835 Ryl (65102 gy 5 pas gl
(4zdn) oy (4242) ps (4522) o ey
A=A A-$ fuy ¥y A=A A-§ sy -1 A=) A-F gy Y-

TSR 7 2 LI TR VOV TV S A 70 LI 7TV (V) P VAL G VI L PR S F7A3h meshrm.m
ATZS S 7Y \AS Ve ev/ey? svna? eviee® eV A0/AYE 1Rt venfeY? re/aY? Sl Ko
ns ns ns ns ns ns ns ns ns ns ns ns SEM
(el 50 S
N TR 72 7 S TOT LN Y PRVLRE 291 L. UYL L 17X S (71 P L VAV R 2V SR RV N VA RN (wides 42w ) NRC %A0
TS N i VoYt RYAs®  SA/AYR  EY/AR v/ ARY® 10AB8%  ved/vs? /s (o 220 ) NRC %\ 0 0
V/a42  v/eq®  yma®  yJvsR vr/ev®  safO¥® ev/TA? ve/sa? A0ft? VEY/AVE vet/ar® vyisy® (Kal o) NRC %A0
ve0® ¥ ®  wivr® e s so/a0® eviev® xeivE AsieA? aeaia? vep/id vo/ry° (Seal FEu)NRC %t oo
ns s ns - ns ns ns ns ns ns ns s SEM
(oS pedees 3 pia) o3 o3l
VAR A reaf i re et sUey®  eveat  valev® ATERR areiva® aea/mi? YAJORR (NRC %AD 5 Sl K o8 s
VAR yAYE aee® et wrAr vi/sR sV YRIAYY AG/VE AOUAR 1ed/\¥® YA/¥P? (NRC %A0 5 ST K b e
A ym? o apd VER RTAE seA® wvid oV AASTR R vedpne®  vrjael (NRC %A0 3 Saf Koo 31,
VAR R YYE g e ee/sa® safee® vv/er® AY/Ye? areav? aafy® wafrs® (NRC %hee 5 oSal B) et
Yo yved yie® s wyyve? se/eeR eevet YOlVAR  AS/EVER ARANS® ey 1™ Ya/AR (NRC %hee 5 Kal i) Jau s
Yt wved e A eyea®  svres®  we/ar®  ve/a® qeier® a0 veafrs® eafvE® NRC %ee 5l Kl
ns ns % wx% ns ns ns ns ns ns ™ e SEM
(P o fobd) dijla glo ma Sl diledd et isbine g om b 48 pola s Rile O gaw 2 2 :b 52
A gma i 108 wloal yofe) iofod hazml plams )3 jla gimn o 5 4 MR 5 Sk

[ 90-TT-G20z uo Jroe N reuss| woly papeojumoq ]

[GTT€'S08ET #6569/ T'TO0T'0C :d0Od ]

YV


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

Aor/ gk malin 5 (55 ,0LE5 0435 5 p 5o

\YAe }:.1_\.3:/ CJM UL“‘E'/

(s Susd 3 olS At g3 sl ) i 3 2§ (5 B SRl 0053 3 53 phsd 3 S Bljen gy wieba il st jtes HLF Jgdor

C‘Lu rm ety RLM Q_..t.
(huo33) yiud s pll (gLt (42)3) panlS (5 215 (sl (OS2 5358 005 LSS 5 53 555 53 ¢5)
(o) o (3a0) o (Gao) g Gas) ow o

o Y Ty os Y Yy o8 Y T o Y ¥
o
av/Ea?  sa/rt wvfeed o9 safre® waA® efavd At ofar® ojad ey vae® oo L g2
osfov®  ¥Afe0?  ¥efp0?  GANNGE  FUVYR  ¥e/AAR ow® /et ofax® o vjast e Sal Ko
% ns ns ns ns ns #* ® ns Ds ns ns SEM
(pealS pe) ol el
N TN R 7t a7/ CUNP N LR 1V1 (o R VAS LR VA (Y 17 Y /N YL SR A 0y (oo 420 ) NRC %A0
T Y TSR VAL LAY VAL R ) R VY 1 LY LU V2L LAY | (Y LY VISL B VI (ks 420 ) NRC %\ 00
00/FrE  vo/Ye®  YA/EYR  aafro® A/ d  erA® o/a® V1R efav® oy ae? aved (Sal i) NRC %AD
ovV® 0e/ad®  FY/AVD aepvel  esar®  eafea®  opvsR ojas®  apes®  ova® apv® y/se® (Sal L) NRC % o o
ns P ® ns 2 ™ ns # # ns % e SEM
(prrendS geans 9 guin) i3 o3futh
0o/ eE  weivaZt et aws® weo®™  aa® 0@ et iy A A (NRC A0 5 Sl i)
DYEAR  GefvER TR Syfer® oY ® v/ oiva? ofavE ofxa® ofaa? A xe? o' (NRC %AD 5 Sl i) s ye
af  wfer®  rav®  aaiaR waa® ranD e e eV agss® e D (NRC %A0 5 Sl o) 31,
OANE vt FYE gefaal  av/rst YAl oar?  ojas® afea®  ofs® Afe® A (NRC%vee y Sal ) ot
g ov/as?  tvOR ov/mr®® fama® wiAe? o AV ey o480 Ay ea? (NRC %Yo e oSl Kav) ba e
0F/a4%  wprd va/ne?  av/er?  srwab wrne® e VieR o® v ev® vaaP A (NRC %Yo 5 Sl oK) 31,
ns ns ns ns ns # ns # ns ns ns # SEM

[ 90-TT-G20z uo e i reuss| wo.j pspeojumoq ]

Aﬁmn\-ov .P.C_uurrﬂ..x\ ) TN ) Rt gl .Iw.v.\u-,r »mr&f(wﬂur; N\\fh%b\’tu NP B :b 34
wfoor golon sofod Jlazoml prds 53 sls gran a5 4y 5 WR o

S gas s 108

[GTT€'S08ET #6569/ T'TO0T'0C :d0Od ]

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

........ gt Sal Ko O3 o5t 5 (2138 0o S pebis 5 oo p53

35 3 o Sal S 3l ookl b o 505 ¥Y o 53 (P<o/00)
rredS o ¢ pnad a9 3l eslinad U (5555 0F oo
NRC 4ip )3 AD S e b (s 5 NRC bz j5 Vo 0
L (P<o/o0) sls Shalysl by 5 cudiys Ol il cslies
Voo S pdans ¢ 5555 ¥Y oo 53 cbids iy 3l eslizd
NRC 1s;5 A ok S rdais Ly asylin 53 NRC L5
i O 7S ds s 5 RS 5 SUis oole Oles
(P<ofo0) 5,3 YUy 5 cudys Of ozl

AO Jslas oS pedans 5 aslizad b ¢ 5355 BV oy
U aslie 5o oSl K Ja g20 Sy o35t NRC sy
5 S asbe e 5 oyl 5 s ks ol 5, s
2 (P<ofo0) shy bl 5y Ol gl S
Lo ys o5 4 03 b e Ls INRC s ys Voo padS o
Sialiat i ye Dly3 o3tal 3l eslazad U ¢ g O S
3 o3t B eae U ¢ 5 s Ol el I sk 5 el
(555508 g 33 (P<ofo0) il ulisl Jaw gza 5 =i
Gy b3 ol b an e s o Sal Koo mdys by o3l
o3last 5 (P<o/od) sla Laulidlly 5 iy Ol gpeal J b
by gy Ohyd oI b anslie 5o ceadys 5 Jowyme Sl
(P<ofoo)) a8 5 iy O girad cuwlinss ulsil

NRC o35 A ook S peans 33 5¢ S35, OF oo 30
Gy b3 6311 b auslie 3 Kl Ko Jaus 520 b3 o3l
FETORIRY FEEI R PRUIC. EPIE - E N PR T
NRC sojs Voo MJSCL,);,‘(P<O/OO) als sl
Gy 3 s30l ls s Sl K cdys 3 o311
Aoy 5 o Osd muSE 5 Kis oobe ol Cor ge
»AP<ofo0) w3 S 5y Ol gl oo Oy S
o g5 b ol 4 Nare glaar o o3 B en90 JS
rhies 53 8 (gl 8 4 23 S 1,3 Sl Ko s ot 5T
23 oSl i 35 3 03l NRC Ao y3 A ok S

LSLAA}_-)_? oz y CC*J:'JJJ 3 .L....):_a C.'J‘)S uj‘.'\}‘ \.: Lm.iu.o

4 cddeo wiw g baolie 5o Sal v 5,8 o oukal
S (555508 5 Y i 53y shud 1> (5ls ses LS
Sl (550,08 e 3o by sad 5 2B Glal 5 (P<o/00)
2 NRC doys Voo dsbaa gl S plans (P<o/00) 3l
fa (5355 BT 3 Y\ e 53 NRC Lo y3 AD L dy e
Sl 5 b o3 5 bt Haud 6B Sl 5 pedS
el 133 330 53 35l 4 ol 28ISTy nlS (5 2l
a2 33 g (Mo 3 VE-\Y) pendS s 2l slid 5 (%Y7)
sr30 05 s dP<o00) 351 b inn SKal K 3l aslinad
i gl (U] 5 (A3 YVIV-NF0) S s
WJSC.M g 90 3heslawl b o(deo s A/V-F/Y)
(P<o[o0) 155 jls gne

by 50 Sl K Jaw ga 3 0315t ¢ S50, YV g 5o
Olyee 3 pureedS pedans 53 52 53 1y S 035 Ol o 05
s5b s NRC 15 AD el S oo 53 1)y o
AL Gl s j3 (P<e/00) sl GalS )l faa
il e S e 53 o S eolinnd Ly i 5 oS
o311 ¢ S50, 08 SEY i 53 (P<e/00) il (g)ls Sxe
Voo ryijch_“);‘ﬁ)ubspwuﬁ);&ﬁobs
3 Pl ) oS 285 Olen ()13 Sns 5,8 4 NRC s>
ol s 53 (P<0[00) s iyl5il ) el (5L L2
Gy b3 b anglie 5o b e ly3 55101 NRC o5 AD
O b sl 5 28l Hiud sds Ol Gola xe 5b &
(P<o/a0) sls L2l

5 Sy Ol 0as Sl 43 sla jasla
Jader 33 5 iy O gl 043 Sl 5 ) (glaas s
Ko 31 650,00 b ¢ ($5550F s 53 sl 0dd 03ls GLES O
Jﬁcdjké)l;uzuﬁijgdwmﬁgwuﬁ)u&ﬁ
deoys g S g i asla Jlie (ol 5 S

1. Calcium and phosphorus retention in percentage of calcium and phosphorus ingestion

V¥4


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

VWA 5l / e o led / p’*—-ﬂ.-ﬂ’/‘frb e 5 55,088 0s g p 4o

oS sl o 3 by ol & WS s 0 5 5 e Ol gl DA Sl g ddy s e s ST sl e 10 g

p U LT g . 1 F N WP S U PN T P PR GLE AR Y- NS s i s ks Jb i pobie
(%) ods (%) (en) (cm) (cm) (cm) (cm) (cm)
o0y 55,08 S5rr 5508 S ¥Y (S00F St 508 Bt S008 Sty Sn0f St Siss08 Dty
vard e e ws@ v e o e aee® oies® e ava® wim® ase? asse® r.,ﬂﬂ_mrmﬂ
e Wi eem? v we® anw® o A s w2 ar® v il g Sal Ko
ns # ns " ns 2 ns ns ns # os wn ns % ns SEM
a a a a a a a a3 a a a a a a a A.ﬂa.'..o.:wmm..{nv —Yu-kpm.oqu.
¥ tofox"  FY/y i VASS  AfsA 0o /%0 VFY 5% f/ar AF viva® /ey 4/ (e 4xw ) NRC ZA0
um® vl vo® v we® aea® omy® v e e A vt Al (Sho 45m ) NRC %\ 00
VAR tri? weer® e v e e s @ R o rd viae® nas? sl (Sal Zow) NRC %A0
vor? talee? vl B o ae® o Y s o e e gt (Sl Kw) NRC %\ oo
ns ns # ns " ns # W ns ns ot ns ns ns ns SEM
(pred$ i 3 i) iy’ o300
Vred wri00? e rav@ yne®® @ ame® s e o® 6 e v e e (NRC %AD 5 Sl B ol
Tats wist o orme? @ g e e av® oA e A e asf (NRC %0 5 Sl K b g
v/ao? ol e oAl vt et et i A s e an® v avsP e (NRC %AQ 5 Sl Ko 515
a2 safee? ot WAl s avy® ey v s ows® en® i ae® @ aiar® (NRC %hee oSl Sy cudye
W e @ e ® e e 2 B i e s vy e g (NRC Ytes oSl o) gt
vhe? e e e e A e ur® v s we®  as® v e P (NRC %\ oo 5 oSal S 3,
# ns ns % # ns ® P ns ns ns # # # ns SEM

(P=e/et) h.\_...»_urup.f.rv.‘u.ﬁv..*krtc.ﬁfbr..CE..r».L.uuVrﬁgfgﬂ:o\m?b.\&tuc?\hub“_uhﬁ
wfeo) galuy iofod Jloamd pla 53 jls fns i 41 MEE 5 B0 m

FIENRERSUR:

[ 90-TT-G20z uo e i reuss| wo.j pspeojumoq ]

[GTT€'S08ET #6569/ T'TO0T'0C :d0Od ]

VO


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

........ ﬁ&isﬁi.«&bia}bj‘; d‘.}baﬁ?rr..\sch.ajc;atyf‘

3 el 2e Ll ) paie 53 cnl 5 AL Sl Ol 228
Ol gotasl 3 jd 5 oedS 0 gy B 5 (B pae jind
(YO 5YF AR ONE No)as,S e

pame S bans b aglie 53 NRC 0 )3 AO S pudans
sl 5 gl jaud g alb Gl NRC dwoys Voo
Wl ey la 2alS e 5 ols (531 ) oS 6 215
O 2SS deo s 5 ST 5 S sle 03 cslins
(0 5 F Jslizr) 35 5 wedys O it g

elS s AL Sl oy o il 4y Jos penilSCe
O3nr bl Oseypn 5 4l SRRSO 55 5 pandS Olie coper
(32 030050 il 0 g o b 5 da s by a2 51 (PTH)
3 paadS 183 51 oS s 5 s g Gl sl el 1 Sland
SV A el g 5 kS e (6,8 Lol oy
Dy gmebin s Jlad 0,8) S dS S oS, dem53-Y0
33l 0355 03] 523 3 S Qo 55 03l cpl S 03 55 o
3 peelS o pll il bl dels s 5 pl 4 g s e
G PTH § g0 8 ey 23 5 50 s (6,26 i (2alS
62,13 Ol getaad 31 shd 5 oS 79 5 S 25 1 4S5 S
s O gl 03 Kol 5 ad) gl yasls als sl
555 53 ol s 5 gl (Yo 5 VYY) 5 g0 S
0dd Sal 5 G 5 Slapasld 1 o poedS e
D X) K3 1 Km 55, OIS L s Ol
2l glgen (FY 5 ¥ VP OA OY

U alie 55 oSl Ko o gza 5 o ys b3 o3l
3@ YU b jid 5 pedS 6 alE Sla Ol oy b3
3 chaiey 3 g |y Ol 013 Sl 5 A2 slagasls
ot el ol 2alSly ol 4 Mane (glaar g Lo
53 oSl K o gme 5 cedys O3 aS el w5 ps
SL 0K 53 652 0oy Side O 35 b3 b anylia
Gl Jauen (5520 53 (6 Do 18 (ol ply ke e
3532 30 CACOy 43525 Bl choms 3> 3,5 50 3 o
5l Gl (CaT) oS S JS3 4 ST K

VO

.(P<o/oa) JJ{\.}L:MJA\/V Q%A{b\gﬂ‘\{mﬁ’

St g 3, 5es
M&Qw&paNRCM,:AOJ;L»”JSCLM
s dd oo Jas <o b 3 g &eb NRC sy Voo
Jslons (6956 Siknn ol go gl Sl 0 o S 20153
4S5 8 oo S plie dolas o385 o ) el 5 05l e S
SN0 o B ) 5,108 g a3l 55 ldB e33L s il o)
U e lin s oSl Kow Jows ge 5 i ps b3 o3t (Y4
 oME ks a4 53 9 1 G e 0 505 )3
2o 3l G e s s Sl K 55 3 5 s alS
Ohd L auglis jo ¢z rSUQ:J{EJW‘J&jM‘J
qcﬁyjlj‘am@uolyw);.“;)’l‘h....,:ﬁjw)a
O 138 5 g o ¢ 35S 8 3 e s e e
e fds cups 5 e G pan gl ol B 50 Ams o8

(Fe YO YY AV A Y P) s, iy Sl

oL Sal p as; sl asld 5 e S 0515 oAbl

S Sy O gl
&‘baﬁ)JJM%ﬁdb-q&hT&m}‘éﬁfoﬁ
5 kS 58l (Uil Olrn 350y 2ty 235 (glaar g
o adys Ol gl e lapasld iaes 9 s
b 2l bl Bais azu gy (0 5 F Jsli) L5
JPURE S0 SRS PSR L SO PR PSR
2 o i gy 3 cepl Ly 0939 3)08 o 31 S o8
Do 3 oy 4y 00 S35 gy Al K b e
3 5555 s 53 S g0 Ty oS 5 o 5 0ok 42805
SRR T SOPSOR T DR N PP PI S P IO
o o e o5 8 15 0ley e [EalS 5 ¢3S oK
3 S Ol 5 5 g sy 025, PH 531 5 codas s
3 ¢ 3 oS pds R 4 e ol b L IS el


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

VWA 5l [ g ajlad | pomiy dlor/ gmnk mulin 5 (65,5L58 535 5 ke

A8 5 s Ogzmen plajlas Sl x5 L
O ST Ol 04538 (ol € 3 i3 Ol sietd o 09
Gl L bl il oo 5 ety O giard plSoual
Ay o SKal Ko Jaus gte 5 ys Slys Jas g5 s jlons o)
VY 3YY QA OE oV of) ol asily il 55 ol

~Z
S Sl
u""-”JJ L0 ‘_;Ju_,j_; £y <5 glae 5l ‘\-L:wJ o
5 S clia g el by b ol lains sy oS (A
led e aS)‘J{“'L;“'

A s ol Slateand 53 oS i il
ORI 55 alAE o g 535 g se Saud IS e 2l
O3 T30 42 Sk Olyee & cShamsl Jaoes 53 B 5 O
J.abawjr,ﬁébaxoja.:)&wqﬁcw
DS oRas b glacand 5 ) Z2o% @ 4 ol
Sl el (g Al Sl 5 Ol Ofsen 35,50 (033)
oth Jeds 4 comiamen (Y0 5 Yo YV YY (Ve 4 P) Wby e
Ol ol 53 O35 4y (839,55 Sl 5 ool 51 2end oS
Ol gl 043 S Sal 5 asy slaas Lt b o 0,053

QO ST VY YV Y ) Wb o Sloll S eadys

oalal 3) 90 c‘.!.&

SHLES (93 dlr) LT MK (sla s s 5 s SIS NYVN Ly ls 06 5 gt 5 35 S gl pen (sdebu )
Ohe JLils
£ oylad cp 930595 (SHx (4 5) Dy sy 5 U abaty s r.rifr....gy\.u AYVY o g5 5. Y
olazdl Olaslu (g3,5LaS Cislas 2a g3 ujj}‘T doly O b 45 AYVE (ae ) pare Yl £l LS v
S5
2232 0S8 (e ) (2555 Slaf 0 59 4y dl 5 4 tlies (Gl i 5 oS aslin Olin YV Lp (el e ¥
: Y oosleds ey
6y 43 o.sLS.:....I&Gﬁquﬁibcwﬁqwm)db);éb@ﬁwdu'L:.ul AYVY oo mile e 0
Voosledi cp 53 0593 «SHS (e 5) M2
6. Anderson, J. O, D. C. Dobson and O. K. Jack. 1984. Effect of particle size of the calcium source on
performance of broiler chicks fed diets with different calcium and phosphorus levels. Poult. Sci. 63:
311-316.
7. Bond, P. L, T. W. Sullivan, J. H. Douglas and L. G. Robeson. 1991. Influence of age, sex and method of
rearing on tibia length and mineral deposition in broilers. Poult. Sci. 70: 1936-1942.
8 Bbren, B. 1992. Nutritional aspects of leg weakness. Poult. Inter. 31: 24-35.
9. Burnell, T. W, G. L. Cromwell and T. S. Stahly. 1990. Effects of particle size on the biological availability
of calcium and phosphorus in defluorinated phosphate for chicks. Poult. Sci. 69: 1110-1117.
10. Cheng, T. K. énd C. N. Coon. 1990b. Comparison of various in vitro methods for the determination of
limestone solubility. Poult. Sci. 69: 2204-2208.
11. Elliot, M. A,, K. D. Roberson, G. N. Rowland and H. M. Edwards, JR. 1995. Effects of dietary calcium
and 1,25-dihyroxycholecalciferol on the development of tibial dyschondroplasia in broilers during the
starter and grower periods. Poult. Sci. 74: 1495-1505.

-12. Gardiner, E. E. 1977. Notes: Limestone waste from sucrose refining as a source of calcium for broiler

chicks. Can. J. Anim. Sci. 57: 231-232.
13. Gonalons, E. and Moreto. 1989. Intestinal motility and absorption of nutrients in the fowl. PP. 13-27. In:

‘0¥


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

...).1&ig{‘...aQbSoJ'LmJ&‘}.ba)gr:Jch.nJc;at;};\

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

31.

Proceedings VII European Symposium on Poultry Nutrition, World Poult. Sci. Association, Lioret de
Mar, Spain.

Guinotte, F. and Y. Nys. 1991. The effects of particle size and origin of calcium carbonate on
performance and ossification characteristics in broiler chicks. Poult. Sci. 70: 1908-1920.

Halley, J. T., T. S. Nelson, L. K. Kirby and Z. B. Johnson. 1987. Effect of altering dietary mineral balance
on growth, leg abnormalities, and blood base excess in broiler chicks. Poult. Sci. 66: 1684-1692.

Hicks, C. R. 1973. Fundamental Concepts in the Design of Experiments. Helt, Rinehart and Winson, New
York.

Hillman, R. I, M. C. Pritzl and E. W. Kienholz. 1976. Effect of limestone particle size upon calcium
bioavailability to poults. Poult. Sci. 55: 2485-2487.

Hulan, H. W., G. De Groote, G. Fontaline and G. De Munter. 1985. The effect of different totals and
ratios of dietary calcium and phosphorus on the performance and incidence of leg abnormalities of
male and female broiler chickens. Poult. Sci. 64: 1157-1169.

Kuhl, H. J. and T. W. Sullivan. 1977. The solubility rate of large particles of oystershells and limestone in
vivo and in vitro. Poult. Sci. 56: 810-812.

Lofton, J. T. and J. H. Soares, JR. 1986. The effects of vitamin D3 on leg abnormalities in broilers. Poult.
Sci. 65: 749-756.

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

McNéughton, J. L., B. C. Dilworth and E. J. Day. 1974. Effect of particle size on the utilization of calcium
supplements by the chick. Poult. Sci. 53: 1024-1029.

Mead, R. 1988. The Design of Experiments. Statistical Principles for Practical Application. Cambridge
Univ. Press., New York.

Mongin, P. and B. Sauveur. 1977. Interrelationships between mineral nutrition and acid-base balance,
growth and cartilage abnormalities. PP. 235-247. In: K. N. Boorman and B. J. Wilson (Eds.), Growth
and Poultry Meat Production. Brit. Poult. Sci. Ltd., Edinburgh, Scotland.

National Research Council. 1994. Nutrient Requirement of Poultry. 9th rev. ed., National Academy Press,
Washington DC.

Nelson, T. S., G. C. Harris, L. K. Kirby and Z. B. Johnson. 1990. Effect of calcium and phosphorus on the
incidence of leg abnormalities in growing broilers. Poult. Sci. 69: 1496-1502.

Rao, K. S. and D. A. Roland. 1990. Influence of dietary calcium level and particle size of calcium source
on in vivo calcium solubilization. Poult. Sci. 68: 1499-1505.

SAS. 1988. SAS User’s Guide: Statistics. Version 6.03., SAS Institute Inc., Cary, NC.

Scheideler, S. E.,, D. V. Rives, J. D. Garlich and P. R. Ferket. 1995. Dietary calcium and phosphorus effect
on- broiler performance and the incidence of sudden death syndrome mortality. Poult. Sci. 74:
2011-2018. _

Scott, M. L., S. C. Nesheim and R. J. Young. 1982. Nutrition of the Chicken. 3rd Ed., M. L. Scott and
Associates, Ithaca, New York.

Shafey, T. M. and M. W. Mcdonald. 1991. The effects of dietary calcium, phosphorus, and protein on the
performance and nutrient utilization of broiler chickens. Poult. Sci. 70: 548-553. |

VoY


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24763594.1380.5.3.11.5 ]

VWA 5] gy oylad | gy W/ g Gl s 8538 bs8 5 pole

32. Shafey, T. M., M. W. Mcdonald and R. A. E. Pym. 1990. Effects of dietary calcium, available phosphorus
and vitamin D on growth rate, food utilization, plasma and bone constituents and calcium and
phosphorus retention of commercial broiler strains. Brit. Poult. Sci. 31: 587-602.

33. Yoshida, M., S. Shoya, M. Sueyoshi and T. Mizuno. 1988. Effect of dietary calcium and phosphorus levels
on growth and bone formation in female broiler chicks. Japanese Poult. Sci. 25: 305-311.

34. Zhang, B. and C. N. Coon. 1992. Nutrition Institute on Minerals. Chapter 7. Practical Applications.
National Feed Ingredient Association, Chicago, IL.

35. Zhang, B. and C. N. Coon. 1997. Improved in virro methods for determining limestone and oystershell
solubility. J. Appl. Poult. Res. B: 94-99.

\0¥


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.3.11.5
https://jstnar.iut.ac.ir/article-1-71-en.html
http://www.tcpdf.org

