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~"~ ~ iJ4& ~ <i~I.i-!l-J1 l.ool, (T" \ ..pt..jJ Stem) ~I .,k ~.".l'14l~l:i~.. ~' ,",I 

~.~I ':'~I""'.J ':'u&Y!J~!J~I tl~Y <i,uJI.J~I~~~I .:.lo.fi-JI 

.:J~ ~ .,.I.e i~~,.. .:.~ ~, ~ ,...,. ~ 14r.. i~1 ~I ~~I ~~ i.w.tl ':'~I ...:... 

<i~1 ~'.t <i~1 jj.Al1 UJ' J6- <i.»bl ~I~~ ~ .(T·.r ..pt..jJ Kernel) ~.".ll ~I 

"'jU.o.J """-0 ~ .u~ i~I ~...:.uw.Yt~~ •. ~I ~I ~.:.u.. UJ' i~~ 

.~I~Y'.:A.e~Y J,u.J''''''L.. ~.. ~!J..oYI .w~I 

~ ~~ I?' ~I~I ~~I ~ .,k U1';-!J ~~I ~ tw.~ ~t.J-rJI ~ j~ 

~L...YI~YI ~L..o-~ l6.,... f>.I-o ~.. ~I UJ' J,.t11 .~I UJ' 'f.\T ~<ijJi ~..~I L......J .:JL..o:IYI 

~ ~ ~ ~ Bioplus2B~1 <i~I jj.Al1 .:JI ~.,J h\AYu.. ~~,) .;,L..o:IY, 'V';; ~ ~!J 

~~ ~~I ~ .~. .. 'f.T.'~ ~I .:u, i.aL...,H ~I ~ ~\;;aYI .LaYI ~ 

(T•• r ..pt..jJ GraIak) ~~~J~.PJ!J ':'1.u~I.;a!J':'I~""~I 

~!J <i~' ~I-J!J <i~I,jj.&tl uw.I ~b 1.,,~ ,",I ......... ~, 1.,,~1 .;,Ii """'l.oo .,..:. ~.. 

. ~YI.:w.s:.ul ~4-~~.J,.~J-.eJ~".J~~,~,~~.~I <i.»I:.JI 

&S-JtciJlll-.J "Ill' 
UJ' ~ ~I <i.Jjb'~!J <i~I.i-!l-J!J <i~'jj.AlI".. .. 4:l~I~'~I.~~ ~I 

UJ'~ \. \. ~~Yl.oo.,.l.e<i~'jj.AlIUJ''-!J11,.~I<i~.....U.lJ--~~yoIO.J,h"v)~j~ 

Saccharomyces i~ UJ' ~. \. .. LactobaciOus acidophilus~.J Bitidobaeteriwn ~ 

~I ~1 .,.I.e u....:-tl~' .~YI ..:..J..- 'vll,;Jl.,k Aspergillus niger ~'.J cerevisiae 

......... .lJ--~l .•.- .,.I.e ~.. eWJI ~ .,k ~~ .wll A. niger .,.JWJI l.ool , ....""'1 UJ' ~I 

~ ~~ ~~ i~~..~~I .~YI "':"'J~I~<i~I»-Uun.. J....... jWall ~IJ~ 

~~ S. cerevisiae.~ i.w.ll .:.lo~1 UJ' k~ ~ i~~ J .........1I <i~1 ~ l.ool •...&1a1' 

...:... ~~, <i.Jjb' ~,~~ ~ .~~ ~.lJ-- .,.I.e ~.J <i,u.J1 \.a.J'~~.. 

L. ~.J Lactobacilli ~ yolO.. ~, UJ' t'~1 ~ ~ <ijYoJl J!J.a!1 ~~~ UJ' JM ~I 

,-.~ • \. ~I~.J S. cerevisiae i~.. Bacillus subtilis ~ .. ,.&~ • \. ~"'.J acidophilus 

• ~~I<i~I.i-!l-J1 ~ vI',;J' c.rk 

.~~~,....;.J 

':'~I ,f,to!-' or i.a.1 ..~~ - k!Jjll ~~ ~''''''~,~ ~ 1.,,!1"'" ...:... .:..tJ":"1 

~'- t ~ f,to!-I 11 ~ White Leghorn U)l.. ~4-" \A· .:.&,jJ ~ , T··' .. T" 0 ~~~ . 

~'.J iI~I.i-!l-J!J <i~',jj.&t, ~1.~~4-" t o).J1L-~ ~~ \0 .. u..L..o J'J .:.~ r eJ'~.J : 

UWI ~'';'~ ,",..Y' u..l.a1I ....~~ ~ ( T4 .. T3 ..'1'2 ) ':'~la.o':'~...AL& .;,J-/~ 0 ~l~ <i.JjI:J' 

~.. ~ ~~",~~~~,,;..~1';'14.01~ ~..tJI~... (Tl) i~ u............ .:......u.::...!J 

UJ' ~\;;al ~.. ~I .a.oA.. ':'~l.a11 t!f"' ~ (\) ~'.J ou- J'J ~14:l~.. ~ ~I~I~~ 

~ uu..J 'f.\t.v ~~ ~ ':'I~";'~ ...AL& ~,... ~ c.rk ~I ~ .~I ~I .:uu~' 
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"t""~,,, c.?1 ~~I ~ .:.J~I ~~ ~I \A ~ t4.-Jl ~ i..a-IJ i~J....a. ~/JA-~ TVT\ •• 

•h"v)Ir'!'U~~JIc.?I':'4J.JI"""-J~~~"'~I~~~....a.~/JA-~TV'A.'J~~ 

• ..,.,.......tI<iJ~I~J~I~~ ....~I~I.:.U,s:...(T)J~~.HJ
 

.~»., 

~~ io.l1J ~l ~JI t..a.el ~j ':'1~~ 4&oJYI':'~1.a.oJJ(u..L...o/~ \.) ~I ~~W~ to:i 

~ ~) ~JYI':'~WI~ V-- ..JJI ~~W ~ to:i~. ~I OT'J t\J to ~'J~I~ 4..I.o..l'::"'~1 

.~jJ' .;;,I.;...&J'..,......;.:JJ (u..L...o/ 

~~~I~&:WJ £~ ....." ~~M~) ~ ~ ~~I t.~11 (,) ~ 

.~~ -"~J.wU~YI~I~ 

<,...~cw ~ ..... ~~~ ~I 

".0 to '1T'.'1 \T~ 

'1t.T' to 'lA.O ,T~I 

'1T'.' to '1'1.' T'Tf#~l~ 

'1T'.T' to VT,T IToS»~~ 

.....,-11 

~u,JA ~u,JA 
~.al,Jl1(ur=t.v -\\) (t.tt=' \A -,,) 

,e,. 1·.V .!J-i- i';' 

V.' ~"'" 
lo' ~ 

,at- ("tt.)~IJ"~"'.' 
V.' ' .. ~~ 

r.· r.· .u-'-~~ ,.. ,.. 
~I 

......;-lI~I~;a1 ,,,. 'loV ("t)~J~' 

TV· A.' l'Y'I\" (w.I.A ~reJoA-~) U41.1 UlWl 

•./t. ~Y'.'" 
·.n •.n ~~ 

~+~~'.'" '." 
~ .~ ..~
 

·.n •.•• tl:i..~
 

.~,.an~~.~~ •.:.t!-~. BI2, 86, B2, BI, K3, E, 03, A ':'~~I.,I&~~&i~ + 
.......t:u .a\.A.o.JSe, I, Cu, Zn, Fe, Mn, Na, P, Ca~lc~Yl.,JA.J~.H~'~""~.H~ 

r,jJa'" ':'~:lU ylWl ~I Jo4JW ~ iJI,,' ~I oIjll ~ J~ ~.J ~, ~I,.u &i.J~1 ~..,oJl..,..- ++ 
• (1\\t)NRC 
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".!I.! • .!C"~ 

~JJ ..,..~~ ~~ ':i ~~ ~ V""u. ~4.d~ ""'~l ~.Ju-II ~ ~ ~I.~~ ~ 

""'~IJ.Ju.-Jluk J~l ......J.Ju-I••L.:..> ~'-' _Ill ~.Ju-II ~.:.~ .:.Jj:il ~ ~~~.JJ uk 

~J~'-' .u~1 i~UI ~~...u~ ~ (,~. )AOAC ~ -4- L.o ~J ~~l ~\.ooWJ' ':"'..1":".~ uk·~ 

~~4-...sI ..~J.-.oJ~I.JU-~J.,;:-J~I~~~...uIS~~·~~IJ':'~,.~IJ~L.o~IJ.;,.....sIJ 

• (,~,...) EliasJ Franey ~~~'.J~' L.o 

~:tl~ 

Lo'J-rJ (CRD) J..-l& ~l":";~~ (Two way analysis) ~~~ c;3L.-':iI~' 1j~1 

(T'" .SAS) ~~I ~~':il SAS r:-"u~ ..l..u..:;...~ Lo.!J-LlI':'u-I. ~ ~~':it ll...JI.Jo4AoIJll.olal' ~t:i 

J ",0) IS"':""" ~ .:.l.:!,......t1 ~ (I~oo) Duncan.J~I ..'..u..:;...~ .:.u-.~l ~ ~1.:.uJJ-4JI':'~IJ 

.( '.' , 

~~~~~ 

1,j.Al1 uk 1S~1 ~4-...s1 u-- ~I.:.JI ~l""'~ ~~l ~.;JI ~ .:.':i........ (T')JJ~' ~~ 

4.SL..O':i1 ':')I..ol.a.A ~ ..,..~ (P<0.05) 1jJ"- .;,.>:i J.:..>.~ ~ '\$'»~l ~IJ Ij~' ~IJ 1j~1 

t~.J1 iii ~I l(Tl) i~1 u..l.a.A ~ ..,..~ uk ~J~IJ 4.S~1 .~UI u-- .1,....... ~ (T4 J T3 J T2,~~1 

.j)l..o'» Haddadin .J~IJ ~ ~ .~I ~J ~I ~b ':'~J~I I.:..wo j.ojA'J ~;.. ,... ~J~I~~ 

.:.~~~ ..~ ~l i~1 ~l ~I..&cl i~~ ~I #:Hi ~ ~I ~I ':"jj•••t1 ~ (lH') 

~I i~1 ~l~ ~.iJ-U ~I L-.oOlf11 ':'L.w";'':il J"":'" »Ai 4.::>u. .:.L.w";'1 ~~l ~~~ 

. ~':'':i''''''''~J~'~'J'''''''~I~4- • .1I,tiv1~uJ 

FI~~~""~~~~lIJjbl~!I~I~.Jl#~ljjalIUl.WtlJ:!3b .(,.)~ 

.~:tI~IE~~~ 

87.70 a 0.69 a 0.82 a 0.08 a 10.72b 12.31 b ,TJ~ 

86.42 b 0.68 a 0.83 a 0.02 b 12.05 a 13.58 a T T~I 

86.28 b 0.67 a 0.84 a 0.01 b 12.20 a "13.72 a ,.T~~ 

85.87 b 0.67 a 0.84 a 0.01 b " 12.60 a 14.13 a tTlIJjbl~1 

• N.S N.S • • • ~IISJM-
.~ ~/~. til~ ....»~I ~J.';.:IIN.wJ1 ~l-Jlj ....wJI..ij.A11 ULWoI':"':' (,) 

llol.&.o ~ u\uM Q)UJ J.i.... ~I • 

. (P<O.OS)rS.fl-o ........ ~.:.li~ '~.J..,Jt ~ -.t,n .,....n ~UC;..;..t! ...~ :iI­

• ~':'li~ '~.J...-y:.a:;N.S 
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':'~La..o ~ v""~ ~ (P<0.05) lj~ WoUi.:oI .:.~ ~ ~,;JIJ .:,.aolJI ~ JD ..,.....:. ':'''J~ 1.01 

i~~j11 S. cerevisiae i~~ .-J~J (T I)i~1 u.La..o ~v""~ "'"" (T4 J T3 J T2) 4:I)CJ1 UWot"Jt 

Creatine "",";:'lJ Alanine aminotranafereae "",.,;:.ta. rolJ1 ':'L.w~1 J.o~ i~~ 6.-..u..::.-t1 ~I':'!j,j.all ~ 

i~UI ~ i~l,U 4? ~ .(lw·o';~.i .,stanley) ';'~..L1J vJ'~1 ~I i~l,U "'"" J-:i y:;Jt phosokinase 

~ ~~ ~.( I\AT .Foming J Ngoka) ~~I~~ ~~~I y:;J1 ~1.&11J ~J~ta. ~t 

v""~ "'"" (T4 J T3 J T2) 4:I)CJ1 UWot"J1 ':'~La..o ~ ':'~...~IJ ~1.o,;JI~ .:."J....... ~~ .JJJl.£SLlA 

.(Tl)i~IU.La..o~ 

~~~I~P 

jj.a11 "'"" 1I~1 [4-oIJl ~ ~~I ~1.Ju..JvJ~1 ~.;JJvJlwu-"JI ~I (t) J~I e-w-~ 

~'-J ~J~IJ U~I i~UI ..,.....:. ~ ~L..- ~ ~~J JO-~ ~ • 1i,.Jj[;;Jt ~IJ lj~1 ~L....JIJ 1i~1 

~ ~I i~UI ~ ';'1 J~J (T I) i~1 u.La..o ~ v""~ "'"" (T4 J T3 J T2) "~)CJI UWot"J1 ':'~La..o 

"""' ~ U)CJI UWot"JI':'~La..o~~~~ ~J~I~ ~~,..u~~.J-"~I~ 

EI-J AI-Bustany ~ JD .JL.:.I ~ • ~J~t ~ 01":- ~J U~I i~UI u..:to ;;~I u.La..o ~~ 

LU-. ~ U~I i~UI ~ i~l,U "'I lj~j:j ~I~ ~.:,.a..sl JI ~J~I~ tL.UJI 'JI "'I (I \A') Winger 

~~"JI .~"J4lj~1 ~L....JI r4JJ 1i~1jj.a11~ ~I .~"JI ~I,.';'I "'I (T' .v) &a:.ij~.... 

i~1 J.ou.tl ~ ....... i~l,Uj i~1 ~I .~"JI ~t......1 ;;~l,U "'I ~~ iJWaJt ~I.."L..- """' i~t 

lJ""~ i~l,U "l:aL...... ~1.:..&11 ~, .JJ>o" ....J"'" ~~ La..o I....J ~I ~~ ~I ~,..~I ....4011 ~ """' 

. ~I:to ~t,...,.....:. ~ .J--:! y:;JIJ ~I~I~~ lJ""L...;;.o"J1J ~I 

~~~~~l$J)hn~~~~~~Ji.alIUWtl~IJ.{t)~ 

.~'tl.:w.an r;:Lt-a~j)AFI 

46.51" 1.40 " 1.02 b 34.07 " 16.64" 53.15" IT J~ 

46.45 " 1.13 " 1.26 lib 33.17 " 17.34" 53.54" ,Tl#~ 

46.14 " 1.33 " 1.40 lib 33.20 " 17.91" 53.88" "T~~ 

46.61 " 1.29" 1.75 " 33.38" 17.9?" 54.38". tT~~ 

N.S N.S • N.S N.S N.S ~I~ 

.~ i.J1-/~ e:J!.HoI.»(;JI ~IJoI,H...J1~JoI,~Ijj.al1 UI.itl.:..6i (I) 

UoY.o.,JU ..:.I»'-o":'~ J..... ~I + 

. (P<o.OS)~~~.:.u~~~J~I~'-I"n~""'I.,.....u.w..t.I...M~YI· 

.au:-.:.u~~~J,..- ....... N.S 

, I~ ~J lla,..,w ~';'PJ ~ ~~t.;,~ ~ ~1J-l11~ ~ ':'~...~I~"';'I~ ~,;J4 

~"Jt ':'''J~ i~l,U "'"" J-:i y:;J1 ~I .:.~t ~ ~I ......I i~l,U ~ 6.-..YW-li ~I ':'!jj.olI.JJ~ 4? ~ 

~1.:..&11 i.aUl.M1:i ~:to ......L....11 ~"JI "",.,;:.ta. .:.I.o.o~"Jt ~ ~ LA,j~t";''''''''~' .:.~...~ vJI.:..&11 

~~IJVA..t.11 ~ ~ ~L..- WoUi.:oI.1.U.~.:eJJ~"U~I~UI ~~...,-'.a1I.,.Lo'J' (1\"," ,Tortuero) 
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-------------~. 

r~.-J~ ~~ .oJ. (TI).~u..l...o ~~~ (T4.J n .J TI) U~I UL.:.YI ~ eJl-I 
~~Il4t~I•.aI:!j~.J~I!JtWI~.~I~I ..'-I;..~~I~~I.:.~1 

.:,~ ~I ~:w lAj~ d-o~ U& ~I ~~ ~ ~I..\JI ~I ~ ~L:U.JI ~I 

.~ .,.1.'.' UWoI.;,t uf' (,,,,v).pi.o-it Day ,JL:.1':'1j ~....a .C,," -j)Lej.J Tonlcinson) ':'~,.~Ij 

~'~.J~I~~t.u..J~.J~1~~~ ~,,~~ S. cerevisae ~I~I 

~~~~~~~ILoI.~~.J~I~~'.. ~.JJ!oflk~;..jajJ.".A .... ~"JJI 

~ ~u...JI.:....a.,A ....aLo~ ~':'I'-'~Lz!.o- ~. C'\AT .Foming, Ngoka) U~I i.>U1 ~ ...~ 

.-J:.~.&I.J.CTI);~,u.'-~""""~~CT4.JT3.JT2)u~uwoY'.:.:lLeLal~.J(P<O.0l) 

• CT•• v...j)LejJ~I).:,~,.,JS:JI.J~.J~l6.~~Y,~I~I.:.U.J'l~I ...16U 

~.J,..an&J-".w-rp~ 

~I.J ,,~I »al' Jp "J31 ~0&11 ~ f'" J-o ~ J.v-.tPJI ~~ Co) J~I ~ 

.:,~ CT4.JT3.J T2) U:lUJ1 UWoYI':'~ f'" J-o J.v-.tJ6a.:,I ....~~ ",.»f:.J1 ~.., ,,~I 

.:.:lLe'_.,. ~~I ~,;-.~~ Lo I.:.A.J CTl) .~I u.~~.p..oCP<O.O I) ~~ 

~ J.v-.t,s:JI~~~ LoAi."~ u..~ 1:o.p..o CP<O.OI) t.!J;-~I ~:'I U:lUJ1 ULoloYI 

r,:~1 ~ .:.Y~ t.~Y.-J:a ••~I~ 1:o.JUA CP<O.05) ~ ~'':':lLeLal'.....:i~';';'­

~ ...,...-J.:aJ J.v-.tP"'.~~ ..# ~.J~I':'I L.o.J U:lUJ1 UWoYI':':lLe'_ e'l-r ~I 

AI-~I ~I Lo~.!J CT)J~I ~ ~ LoAi. ~j ~~I t.L.U.JY1 .,. ~~ ~I~.J"~.~~ 

~I ~,.:WI ~I ..I~I ~~ .... ';'i II ~1':'1»at1..~ U& ~. C,"',) EI-Winger.J Bustany 

~~~~~ y:;J111-1..f1 J~~"""I~I r,:~~ ..,z y:;J!J~~I ~I ~ 

.Ct··,. -j:lLejJ Suskovic) ~!J""'" J-o ~J.v-.tPJ"'':',JAJoJI~~~~4t ~':',JAJoJ' 

...UI .,. .1';-' ...':!j ufl " ..I ,,~»al'~~ ~:..ill r,:4-'J1 ~ .;,t ....!J.'JI ..:.A .,. ~ 

':'I~ ..I..u..:..~ ~~~"-" ~ .,]J;;-JPJI.J ~I ~.,. ",,""LU.lIj .oLo~1j ~.J~'" ~ 

J.v-.tPJI ~~ ~~ JJ;;-J,ol ~~ ",,""LU.I.., ~I ...UI ~ ~.J ~~ .,. lbi-' ~~ 

.J.e'-~I~..tJI~.,.~I~,,-.I~.J 

~.J,..ando- .w-r....~~~ rIJ1fm ~~~.J ~.»-&' Ul.o.l~. (e) ~ 

~VI.:uHCUt~e:tWUJleml 

254.13 & 16.55 • 233.66& ,T ~ 

232.43 II 15.53 II 227.86" ,T~ 

231.46 II 13.31 II 226.50" rT~.u-n 
230.33 II 15.41 " 225.13 " IT~"¥WI 

•• • .. ~~ 

....... l1I-l,.... ~M liiJl:JI ~I.J oI~'~.J oI~ljj.o1I ULWol.:..u (,)
 

UA..oJ'J.:.I~.:.)WJ ...... ~ •
 

. (P<O.OS~ ...... ~WlI~ "~.J..r' ~ .-I,JI .,...JI ~u.ta.lI~~Y1·
 

.(P<O.OI~""'~WlI~"~.J..rI~.-I,n",...JI~uw.l'~~Y1··
 

. ~WlI~~.J,....",..N.S
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.,aL-l1 

~I ~~..I.oI. lJo. ~1j-iJ1 ~.,J,:.u. (\\A\) ~ U!-JI.&.fA ""-~~jan ~ IIJ.uo ~ 

. d~l- ~l~. vlWl 

':'!jj.a1Iu--~,:.aw.I~~4>J1.i.o.(,,,v)~~~~II~"'~~I~';'I,,s..~~ 

~1j-iJ1 r.Jk ~ . ~l ~.,~I~~ u-- Js:J v31.~,..~.J1 ~I ~ l.A~\;;., ~I 

• ~ -'''. ~. T.a.MJ1. T ~1. ~~I 

B I ~,~ ~I JUYI~ ~ V>~., ~1':'!jj.a11 ~ 4>JUA .(,•• ,) er~ ~..,L..oce)I.A~ . 

. . ~I~"""''-':--~'.»JI~ ••~~~»'ol. ~I~Y"'"~YI .. I~':tI~., 

~., (Prebiotic)Ij~1 1j~1 ~L....J1., (Probiotic) 1j~1 ,jj.a11l'i~I. (,••v) J.f.oo.J 11""-~~ 

1j.,:.J.1 J,lL..J1 .:.U-., ~""I ~u-., ~f l'i~1 ~ l.A~\;; 4>JUA., ~ (Synbiotic)Ij.»{;J1 
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SUMMARY 

T he present experiment aimed to study the effect of diet supplemented 
with 5kglton feeds of probiotic (T2), prebiotic (T3) and symbiotic (T4) 
on egg chemical composition and serum cholesterol of White Leghorn 
(WL) laying hens. A locally prepared probiotic were used. Each one 

gram of this probiotic contains at least 1010 Colony Forming Units (CFU) of 
Bifidobacterium and L.acidophilus and 10' CFU of S. cerevisiae and A. niger for 
each one gram of product. The prebiotic used in this study were consisted of a non 
starch oligosaccharide of S. cerevisiae yeast after crashing of cell wall. The 
synbiotic used in this study were prepared by mixing equal amounts from probiotic 
(Iraqi probiotic) and prebiotic. A total of 180 WL laying hens, 16 weeks old, were 
randomly allocated into four treatments groups, with three replicates for each 
treatment. The experiment was conducted in poultry farm at Agriculture College, 
University of Baghdad for the period from 45 to 53 week. The data showed that the 
three kinds of feed supplementations were increased the percentages of total solids 
and protein in egg white and ash in egg yolk. however, lipid percentage and 
moisture had lowered significantly (p<o.05) in egg white. Also, egg and serum 
were lower significantly (P<O.OI) compared with control. Locally produced 
probiQtic, prebiotic and symbiotic could be add to White Leghorn laying hens diets 
for inhancing the quality of~. 

Keywords: White Leghorn hens. probiotic. prebiotic, symbiotic. egg quality. 
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