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Study the effect of physical size of clinoptilolite on liver histology, carcass traits and blood enzymes
activity of broilers fed rations contaminated with aflatoxin
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?Associate Professor, Faculty of Animal Science, Gorgan University of Agricultural Sciences and Natural
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®Assistant Professor, Gonbad University
Received: July 2013 Accepted: August 2013

This experiment was conducted for determining of the effect of physical sizes and levels of
clinoptilolite on liver histology, protein and energy efficiency ratio, carcass traits and blood enzymes
activity of broilers fed rations contaminated with aflatoxin. Clinoptilolite were used in two levels
(1.5 and 3%) and three physical sizes (<0.25 mm, 0.4 -0.8 mm and 1-2 mm). On the basis of the
results, Broilers fed by non-contaminated diets with aflatoxin had the highest protein and energy
efficiency ratio and the lowest protein and energy efficiency ratio were found in broilers fed by
contaminated diets with aflatoxin (P<0.05). Also, using of 3% clinoptilolite with particle size of 1- 2
mm in contaminated diet improved protein and energy efficiency ratio than the aflatoxin
contaminated diet and without additive (P<0.05). The highest and the lowest liver percentage were
obtained in broilers fed by contaminated diet with aflatoxin and non-contaminated diets with
aflatoxin respectively (P<0.05). The highest and the lowest amount of blood aspartate amino
transferase and alkaline phosphatase were found in broilers fed by contaminated diet with aflatoxin
and non-contaminated diets with aflatoxin respectively. Using of 3% clinoptilolite with particle size
of 1- 2 mm decreased the level of blood aspartate amino transferase and alkaline phosphatase in
broilers fed by contaminated diet with aflatoxin (P<0.05). Therefore, it can be concluded that the
supplementation of diet contaminated with aflatoxin with clinoptilolite had positive effects on
protein and energy efficiency ratio and blood parameters in broilers.

—[ Key words: Broilers, Clinoptilolite, Physical size, Aflatoxin }

Slge 5 eslizul 34 (Y200 O, 5 Papaioannou)
CiS S s (Y LK 5 Ouhida) i
oslizal 3,50 YoV O 5 PAPPAS) s, sl
S P

LT sbad 5 (S5 sla S5 5 o 85 eslizul 3,050
5 Sosh Olsstle a5 a5 4 @a0T S 5,8 e L
Fishman ; Mumpton) .t » bed s oles oS 5
590 e OIS (S 53 3 e sdheds DLS 504V
@i slge Sl eslizel Oledily 5 5 Shes 2ol (Coe sonns
DL slasle I S cdieds SLS 5 Ysene Lde
NS VoW

Olj 53 eSS 5 lag )6 5l pam ddy 1 » slge cpl adl

doio
et (5SS Slar g 53 by S (I dals 0 el
S dan olse 035 @l B il b Ay e 1531
4 Olg oo Gdaa Slse 3l eslimal Glakily Eull Ll e s
5,5 6K ds 5 golaBl glaesla s

glol d5le) (sdke b 5 dhe Caliee (slagag 3l Sl eslizal
sshite 4y ojs el STl ola )ty 51 (S (C 5 Calises
5 0Ll Calad) 5,8 o 13 slinal 340 iy ST 4 pliws
QFAY O SKes

S5 sl dor 1 e3ame Y5 & b 55 DUl 405 5
s Eraslan) b 85 Sk o ST gl 04 03T
5 Papaioannou) &Ko il Cads (Y8 (15
1P S Y PO SR gNES O

ﬂﬁﬂé/w &

(Y



B 2l S sl ST S 5 0510 S anllas

sbul W oS $MT L oS 5 ol .O04YY Fishman
das o il 1S oKy 11y T Cds 5 e S
S ogast 53 WS Slidss (V48 ), K 5 Harvey)
5 Sladss gljerle p Cla sl Dsline glaejll
4 o3dT glae,> L odd adi ;s:‘:'}? x> 2
|":U)C*""“"°"L‘i‘(’l’.‘;‘l:‘.’cb“)’gu"ﬁ)jxjéwfij
Oed SV eslimal 4t 53 i slal ) Ll 5 e Gooe ol el
2T S bl g (255 laar g 45 53 LS 5

D315 ,0 Codw 5 Ay gla oLl

by 59y 9 3Mg0
Slar o > Shee p Caliben Glajles Sl gy p 5 shie o
BNY 3laws ¢S T w0 03 T (gloo i b o wdis 25 S
leiT o5 S A & golai Hsba 238 s 5 e ankid
S F by (mle3T s S ja s (oo 4 g ankad PF
gy s S35 2 45 352t g 4alad V7 Syl 35 1SS o
L esls Sy9
S 3l eslizal b LT cpl plonil g 5L 3590 (S ST
oL, 5 Shotwell s, sl s o sSKo il wsb fpmel
lie S8 Lme (55, Il B8z B s a5 (1459)
s Cgr oda] sy SES e Ad el oS
Sl (6,8 03Il g 3 8 Jite o (535 4 S ST
Slas Yo LS L mb S5l S ey 5l S ST
A2 oslizal (Y00 ) AOAC fusll s
2 Sk 5lS 5 S ST BB LT ol 5o w6
04T (S AS 53 p 5 e V) S 5HT 4 Loy ol
Ll
SRR IS NG PWRPRRISSINS PRV T 03 Sdsha S
YUY 5 e ke AL /F res S YO I S ST Calite
Gl g5 o a5 eslitel 3 e e
sy dlesl )y bar o Codo 5 ilejT gladss
basles g (S35 V o 3l (2855 Slaar g (sl i s, 5

)\ u\.;)}.z C))L.&

@%ﬂ%/w

A5 e 05,5 s (b5l s ol s (ST ol SIS
Lapls Coe gas o i) e pod ey 5 Lph o0
(v++\ Brasel ;Hussein) ws £

@ ol S Az Gdieds LS 5 alex Slila S 5 5SS
Al ol s b L;)Mg;w,ar@ﬁ@tﬁeﬁiol);;
sas ) shas 5 teen b S 5 Sl Sl g 5 S a ST 5T
3 sl T S0l &5 sy el )6 4 500 53 Lo
Tl 03 lg o 5 Lsd o Mg esS iDL s ] s
oS Wy slag b Lpd oMl mhe (ST o L
OSUE Lulh Cou s il slge (55) LageS ST
S e b e 5SS 5 A el 5 Ol a3 (b,
B onS %M1 5 5> sy oS 5T Grie e
3 80ee (o cpl 4 STy (ST il LOT 5 g
5 oS ST das o Ll 56 o e jsba 1y s
oL SUle ab 5 pls GlaeSTy s 035 o T G b
ssba S e )l Goamls Caie w1y 0L ol
Calibee g1l 4 AL (gliE b A3 YO g 53 (o 5
(e OhKes 5 Rawal) wiss o 03T (S 5SSk
b0 Sl ) e s aspie 5o Susby b HlMae s
Jol G 5 (Sas 25 0l Syl s (s
gyl iy 6l ) (sllas Ll 5 o)) J smn 55 O 2o )
o oo gl iy, .044¢ Coulombe) .S . sl
) 0 Mgy pgon () e ST B it

g ooosll LI wla (55578 4 Ol e W sy opl alex
Wl Wl slewd g 1 eslizul b b oS 5 5SSL
o igy S35 513, o)l o b 5 el S50 (S 4T
b5 Sdsha sulS Wl Sl DS 5 Calites g1 51 51 eslinl
ok s el gME slae s 4 SIlST| BT DLS 5 00y
5 edke ds” (veey Brasel , Hussein) .t
Sodas o Ozl (113 5 61 iy S SIS g0 T
ol JB GosslS 5 5 sz b S ghls & e
s Mumpton) wsb o (Ss Gl 5 o6 S5k 0 8



2ol A s Ve sae 3 (0 5) 05 Sl e
O 5 Kamran) ws £ s g e 351 JS
5 3blied T sl 5T b Oljes oo sl (Y20
dom g ankad ¥ sl (Lo 3TFY Gay 5o Glisl uil 5 b,k
dly a3 alsT ol 0 obe & sy 055 sl
Bt lejT 4 a5 o plowil (5,8 05 5 DSl 2slaT
S laplul WY CS 5 e S LS el Jlal
Celo A dlesl 3l (GolesT ol s 288 Glaas
iale3T dsls o 51 FY Sy 45 am g aabad ¥ slaw (S
Ojs oSobe 4 &SKnp OT 0js 8 Lds Ol la S a
aai¥ (S5 5 ,kiS bare s abge bl sl
Glamial b .45 o (1449) Pack 5 Huyghebaret s,
‘uo\,‘w"c,lgJ{Gmyaﬂ;oj;sz&uwg,y
S Sl By gl b s O S
wlas o ST FY ay 5 dS wlssl la el
Ay O3 pSbe 4 S5 0T 035 S oy Sl e
225 8 855 ST ORAST I ey 5 Sl s g db g e S2lejT
JSI 53 e 038 s dops Vel 3l Sl
0 o3l b ola by i esls 15 8L )3 5 ekd 4l yas
Sudsbne b 55T, S 5 i ag L 51 ey S
oy AS 3l 3l 4 ped 5308 8 15 S Slen 5 5 5
w8 IE g s Sap @S Sor Sl eslizal

Y40 0, Kan 4 Ortatatli)
O Sl Sl sy Dole bl sy laerls
Gt glrosls Jby s ol 5 Y Ol e Sla
ST b B s S5 Sler s slasA S eslizd b e
ol LSJ)T@? El s Sl il bl 4 dolas
545 3550 (V489) SAS 11 o5 5 eslizal b bt le3T S
oS3 03037 5 e Sike s lin (sl 3 5 513 LT Julows

Ao eslitel Ao 33 0 Hls s cb..» D)

\MF b sgsﬁ‘:(}lﬁd.iffl.i VA oyled

(oS 5T 03 JT 2 o) ol o 810 opla les

S oS 09t 5 oS ST @ 03T 0, 1Y o)l e
55

V0) by gidS 4 S ST 4 03 0T 0, ¥ oyled e
(o, S YO 5l 5 68) O3 o1l + (s ys

V0) by gilS 4 S ST 4y 03 0T 0, 3F oyled e
raden tIA G /F) Soly3 o310 +(Ao s

V) ks 9SS ST @ 05 JT 6, 10 ojled Sl
(radas Y B V) O3 o510 +(ds 5

¥) iy S S ST 4 03T 0 B ot e
(o3, S YO 5l 5 68) O3 o3Il +(dus ys

V) Sk silS 4 S ST 4 0a JT 6 Y ojlad e
(o shos /A G 2 /F) D)5 o315t +(s 55

V) sty 2S4S ST 4 0207 0 A el e
(Gradas Y B V) O3 0510 +(ds 5

w0 3 WA OLT 5 e sloole > Ble3T (JB)sp 050
Qlfjf@,bctﬁ)éj”ufwb oKils ¥ oyles Sliiow
bl cosp enss pladl Sl om 5 Ad el W 5T s s
e S (550 5 s o KlT > ST
b bl 08 ke ple 5 5osuS pole oKils sals
S e ghe Sl Gl 53550 slae
i) ks o o5 (VARF) Slidons o ool It 3ilae
A3 8 aslizal UFFDA 50 05 51 s o, olas sl .00
Do (S0l 5 e 5 35 555 WO 2T 6y b
0093 Usb 53 A 5 15 o 5 4 5) s Laesls (Cakisus
g asls sl3T (e Sy o &_.JT 4 i > cJ,iLaJ'T
o3latal b (555 5 Olekily Lo 55 aiele YF o e (a3, 5
alons (0 5) Bpae 5555 2 (05) 055 Rl s )
035L S i (82 (Yoo A LK 5 Kamran) ws &

@%ﬂ%/w (>



MbIT 390 Se > S 5 9 (STag Sge-) Jur

/Y0 /Y0 a5 oS
/Y0 YO Sae oS
2 AL o sedles
/ed /e Cpresla sl
- - sk S
(Ao 3) ok dumloes (gdie 31 50

voo Yao. (p S 55 S IS AS) cond o (533
V4/4 8 YA/YY e S
\/eY VY o
VAN’ «/FA o 9
V84 «/NY Ot 5 g
‘NS LAY kS
Kl A Slb b i
NE A ke

E ooy Ml dols 8o e D by (Ml dorls Vevrer s A by (Ml Ao ls ¥ s 1l 500 08 el bt s JuSa 0SS
oeolns p 8 e 100 B caali s 0 8 e 100+ By sl p 5 a0 B s 0,8 e VY By s 05 e 40 Ky b s 0 S e Ve
e S ke 0t S 0 8 e Y0t Bua bty 0,5 e VIO By el 05 A 00 Bo

oS e 00r i p F a0t sy 0 S e e a0 8 e Y0 e (8 0 8 e B r e r il sl ge oS el e JuSa 1 p SAS
e 0 8 e

A2ea NRC (V48F) ous 4o 5 (5dia 550 it Jilim (g5l islasT (slae o




Y Slogas
5 sy OS5l Gl sl s S0l dlie oF s
Oy Sias FY o 3 @55 slaas s Sl slapl!
Om 3 C.L BB asy as s b 5l gyl gae Ol das o
o e S gy sba (P<e/00) ws sdalive Calzbes slajles
4 ol & o, ol a); 33 c..b JB asy as)s
Sob= 55 8 3 &b 6 asy Ao)s g S 5 S ST
Al odalie 53553 0oy 5 S ST 45 05 T o
w0507 0 b awslie 53 Cd sl 5lST (gl (sla )l cosDleas
&b 6 A Loy Sgg s G353 Dol 5 g ST
(P</e0) 55 5l srn dis dos s Calides glajles 1S
o oy A e S ST 4 e (ST
o 2 S e
Lot adis 235 Glaer o @ Glate € Ao o 2hy
sk 5lS sl Slae s 25 oS ST @ 0301 8 0
o $233 05 5 oS ST 4 e3glT 0 L alie s
58 i L 258 slaas s diw Loy 3sg
Aoy3 65353 gk 5 oS ST @ 03 0T 0,2 b 0k 45
g o03fTie o ol s 8 b el 53 S O
P<e/r0)dzils oS 56T
G bma o 5 Oty il ol
bolesd w53 AS Ao )s LS Sl gyl sae Sall 55 s sme
o oS SWT @ STy S JT (P<e/00) Wi odalice
Sladrm = 53 US Aoy p the 5 A AS Aoy Wl
G393 05y 5 oS ST @ 030T 0 Lo s 228
g o, o 4 by S doys p S 5 S sdalie

el
9 9 Olocily Cuwd
Oladily S i 1 Calibn (slaslas il dglin oY 5l
il (slajles 1 s oo 0L 1y (2887 o g 55 5
53 Ll ags s gme 3T 093 53 s n 033k s
o Gl Dol Sosn eyss S5 by glae,ss
IS 5 iy ey 55 (P<e/00) wi sdalin Calises slajlas
4 ooadT o boeds adis 08, (s e
5 Lol Ol 1y pSsp OLlly S o jthe aeS ST
oy boodkd 4dis O W, 53 05 Obekily S o S
COrrmen (LD sy G5B sk 5 S ST 4 ea T
33 fndee YUY O3 031000 b o gl gdS ds s ¥ 31 eslizul
35t o 4 $29 3 s 5 S SWT 4 02 T 0 b 4y e

.J—:O::J'}ﬁtohdjbw“. 5

SIPN Slokily i

33 ) Calien slajles 5Kk dglin oF Jgoer
1 Calibes glajlas as o O 1) 255 glaasr s> (550
0333 33 s S Sar g 65, Olkly S s Ssl3 e
Sl ()9 093 Jf} Loy glrey s o Lel il Q.l)'l';T

P<e/00) ws sdalie Calises (slajlas s (5)l5 sima
o b ok 4l OB W, o ens5 JS 5 A5 0y53 5
Ol 1) (6551 Obekily S o b oS ST @ 03 0T 8
books 40w 08w, 53 (651 Oledily G (p S 5 disls
JS 03 il gz (G5 05 5 oS ST 4 03 JT 0
O3 el b Ed gl sdST o 55 Y sl Hled S 00
O9ks 5 oS ST @ 03T 0 b dslin 53 20 oo Y 5

03 Ghp Obdily e Gl gae GRIBI Case S35

.u‘_;.:,j?k;u@f




SwgS SBA> g i gy Olotily S J 3 Calisto (S slow Sl duslio Y Jous

\28 v/50° YA oS ST w03 T 12 0o cali
A AN \1ia% C ks 5lS 05y 5 anS ST @03 3T o,
Y. Y/eePe Y/VY a5 YOu 1 S S e sty 58 o3 1/ 03 T 0 o
Y/or™ Y/£5° Y/VY ek A G /F Wkt S A3 V/B +e3 ST 6
Y/or* Y/FV Y/54 ek YUY (ks glS 4o 3 V/0 +e5 5T 6
Y/oA™ Y/or?e Y/v5 e Sen Y0 51 S S (ks IS do s ¥ bes ST 6
Y/047 Y/06™ Y/v5 aiden AL /F (ks 2IS a5 Y bes ST 6 e
Y57 Y/oA™ Y/v5 ek YUY okt S A3 ¥ res T 6

R h¥ AT SEM

e ey /90 P value

AP</00) syl gme D] 0uiasLES Ot a3 aliel Lo g~

S Sz ga (65 51 (AOI Caumd H I LSk (S slod (1Sl duslio -1 Jeu>

sk Vor? YN0 oS SNT 40507 0 o cdals
VO/AN© 700 Va/ve skt 52dST 05y 5 oS ST 05 50T 0
V5 VoY 14/04 e Sea Y0 1 S S (ks IS A3 VD +es ST 6 e
AN \o/FY° \4/9) ek A /F skt S A3 V/B +es IT 6
V21V V085 \4/F ek Y6 ) (ks IS Ao y3 V/0 +o3 5T 6
V5902 VAP VU/AY e Sea Y0 51 o S (ks IS d s ¥ bes T 6
V50 \0/ar V4/AQ aidks A G /F okt oIS Aoy Y bes T 6 e
19748 VAN 14/A8 e Y B o ks S s ¥ e T o

L/FY XY AR SEM

ey oY VY P value

AP<e700) dizas Hla sme CDast| odinsLas O gt 53 aliel o >

&

(5 395Lw 9 ing3s)




\MF b sgsﬁ‘:(}l.cd.iji.i VA oyled

(90T (w08 (FbgT Shaz g2 (o) 139 wed) (SIS SISl 9 AbY s 5 5T Clicke Sl (5Bl dwlio —£ Jeue

sk 4s & ol W bl
VIAY val o um res veeal oS SN 03T 8 0 cals
/Y 22 AR V7Y S PV RV o shty IS gty 5 oS ST 03T 6
Y/+4 7RV R VA S (VA TS 170 A 0T o e S Y0 51 S S skt IS Ao y3 V0 405 4T o
\/4¥ \ZEX S VL R LT LN acske AL/ sk sS 1o y5 VI a3 JT 6
Y/v ZAV SRR V2V SR 17 TN LY ook Y B (S shn slS 1oy V0 a3 JT 6
Y/ A Y P \ZC U T T s S YO 51 S S o skt 5ulS o3 Y s T o
\/45 VAYSER VR TV Ve LS ERPPRY/NERY) PN QUL SUNL Y
VA VA o re® rey? EAPW R AR QU UL
AN oY /YN V/o¥F /A SEM
/FA /oY “/VA ¥ /Y P value
(P</00) iyl sme SNt o liasOlis O sz 53 alial oy >
S 09> Sbw FT cuwld

o SIS RS s O3l slse Do a4 i 55 L 3
Sleslizal 5 Sl 03 a5 BB 5ok 5 Shas 5 ba S 5T
s Rawal) wab aie kuly o s Wiy e LS 5 ol
S (o) oL 5 Dersjant-Li (41 ol K
Jsa Wi o S SWT 51 30w, 2ol oS W el
oS FWT e Dl 31 sl STy Sl eslimal a5l tals
ay ol S 4 35 8 iy 2alS 5 oLl o 5 e
Loy o 5 oSsn Sl p oS SHT SWlsi
b5 o5 e3liml a8 55k 5 4S5 Shes 53 Ml il
B B T F RN P B

(1444 o1, Ken 5 Kececi)aas
s e edn 6l S oo S Chle S
ki )1 E oS ST 4 Congon b 53 iz S 3540
oS ST L Wlg o od sy (144 Jewers) el
Gb ol 55 S sl 1y ol oSS 5 ekt S 5
S o&aws Il gl 1) S SWT s L
22 3 g gl (e L OLS ol A e RalS
LOT Oud by 5 JS& ol o oS 5T Sl
e 53 el (San Oy oS ST s D15 0
5 o ekl ialS Hﬁb b b DAl s gdoes

Sl 5T Sl Olge i 1 okt slajles ke 4glie
e o ol 0k 41,10 Jpd > (23S Glaer o O
G393 Oss 5 oS FHT w03 fT 0 Lo s 22 8
S 5 ST il DUkl Sl Ol o YL Dl
i 258 ladr g 53 ST il 5 ST Sleb O e
P<e/i0) Wi sdalive S 5T & 03T 16 0, b o
S Il e S SWT 4 STy (ST
it (P<e0) s 288 Gladr o 055 blaus JISIT
6ol o, Lot adis 08 W, s blius JSIT e
Solind ST Sl o 208 5 (G293 Osc 5 omS ST
otalive oS ST 4 05 I 12 0, b ol wdis O W, o
CJled Ol il 5 Wlg o Sk IS 51 eslatal LAl
oS SR gl o ST o 05 SbLs JSIT

Ll Cailes

A (bl

A4S Bl S Gl sl oSike el
Clsls il oks 518§ Jsds s 258 slaas
ot o AS wlid T3l Glaaminl 5 (6)ls gme | Calisen

REIRTES- . g

ﬂﬁfﬁ;/w O



B 2Ly S sl ST S 5 010 S anllas

DL 5 (alisle ) ds 08Ky O p w53 il 3 el
YT 5 Sl il 5 ST slags 5T b 51531 .(VYAF
Lo g oMo mlis a8 ST 055 BLS1 3155 Sleel il 5
blie 3 ol sts 515 (VAAY) o, Kes 5 Dafalla
Sl 5T Sl s s (144Y) o, 5 Edrington
sdaliv S ST 4 STy Coosomn 1 53 dbg e
Sy S 03 5 LoDy e Lo 5Tl (IS5 sboas s S
3ls bdgbe O cunT 1o 5 djls sy bdle 0450
w3 ol Sl i3l bYs 51 (S s e et
Geisd 53 il Ll Sla 4 03,0y Gl Joa Ll g o
CIlb Il s oS ST 4 ST ST ol
dr 5 b s SBlaed IS 5 5l il 5 Sk glag 5T
Loy APl S 4 AT 05 5 edel 3 ga Ok 4
Sl ey Lok ady 288 e s AS
ST Gl 5T Cdld law &7 ¢ 5550 0l 5 oS ST
Dl 6AST T Lyl ps s 5Bl ST 5 5l il
Jooi 1 e Glag 5T Cdled (51530 0155 oo S 0 Iy
AST 55 1) el S SWT Oodn 3550 bl (AST L5l
sod b A8 pl -8 5 A fm Jlbuj 05 4 oS ST
ST s S5 585, 5 DNA L Sl ol 5o
3pher Bl Dl ek 5 055 SRl e AST Skl 4 03l
3550 Slaelbl o 5 ol 51 AST (Y000 OSs Miazzo)
Sl sees ST 5 5 Sl S ST Dot
9 doy s 3L Gy bl sl ys oy Ol N
Sl o odalin 3l h (gl e Gad b b 51t 2S5
Loy eddelul lT 0488 0L Ledoux)
w03 dT o, oS sl ol (Yerd) oL, 5 Ortatatli
SLb 55 b 5 3l ke Sl e o RIS ST
Denli el sl G s (albee 48 550 0 1S b s
33 oS ST Sl eslizal 45" W3 S 5,18 (Y444) O,
S 8o dS Ny ol o 228 iz o

@%ﬂ%/w

ey OLes 5 Vermaast, lie gl oS5
» e @3 o3 08AY) Hamilton , Osborne
Y/0) oS ST (Shyls slao o b ol 4 dis O Ly Y g
sOrtatatli s b7 s 6 S0k 1) (p S8 550 8 s
oS ST @ 03T (glao > 45 5ls Glas (Y+40) O, Kea
Slaadl Calle &8 Lpd i AST 05 55 GO sre ok
anllln (Slaadl bl Gl s b Gl ge ol Sl ko
oS ST 457 Wsls Ol 457 35 (149A) 01, 5 Kubena
OLS 5 Sl eslmal 5 ssd e AS 05y RlBl caw
ol (5,8 sk ST 055 RIS g e Sk g ST
53 g GRIB 4 g AST 055 (S ST 4 03T 0
GBS S SWT 4 03 JT slao i 5> S 55 51 ol
S (Yo LK 5 Miazzo) as . ,8 > A4S 03
4S5 Shas )3 It sl ool ol Gaiws sl L 33150
5 by Sl SKes e 5 s, 3 eslizad L;LA‘M:;&U
s KeceCh) was j1 5 36 Cov e ysba |y o gee oM
S FWT o Sl 51 ok 55 g0 1 ST (VA9A (011800
4 S O (oo 033 S ST 0l (sla3s3 55 5 03
033 b RIF 2,8 o0 0B BT o e B3l L
Pl JIsa US55 o GRSJC.?L;'J:SJ‘D' Llg o AS
AV oL 5 Merkley) wit xSl 5 ostgu 5o
Dy 5T 4 (B35 n e Yl 47 D2 55
(FF Sl pend 5 2 B P el 5o Olo
s Merkley) wab s 4S8 55 bl psasa
bookd wdn 08w, s A8 03y Sl LY LK
V- F -V - SN, g 't B - I
S5 0355 csde 4 (\WAF O 5 aliilb S) ol
sArab Abusadi) Wl Cailes S 035 LIl Sl s
S G 3T Sl Ol 5> Sl (Y 0L
sl 4 ohie ple ST jasis slaasls o e Sl
s S ST sl S ST e 5 5 S 5 5SS Lo

ST s ST il Skl a3 T b o3l



0555 yls s pule 353 Sasme g bl  51sles cpl bel s g
SE A 4 ol e S bR e et
03508 (5 5 oS FWT b 0SS5 55 Sl S
b ghe oo (SodT e b5 A8 5 0T e DS

AL S ST 5L sl bale

Bl sl O4d G AST Wlalil glajasls L
gl & A i sdalie QY Sl 5 J6s s Sl
2 ds Sl s Yad Sl dacagla DSl
oS ST (ol slao o Lots 4y dis OB W, AST (glad yos
23 o5 de Gl astli mhaw 5 i bled ple b awlie s
55 S SBT3 fT e ooy Lok w5 06w,

() 30 My A>18) 361aud WILIT g 3o T il 5 D6 sl T adled O3l o 415 31 s (51 slowd pailso duslin —0 Jgui>

YevY/o. YF/vY

&:..S *mT@u,ﬁ,_.aaﬁc.uL:

Yao./a:° A7 A IS O 5 S FWT 403 JT
¥194/0" FiAs e S YOu 5 S S W skt S U3 1/B 43 IT 0
Yrvas.° v acdks A G/ (ks IS Loy VD a3 ST 6
EaRIALS ¥19/0. % ke YUY (gt IS Ao y5 /0 43 IT 0 o
vero/ve’ BTAT s Sen YO 3 S 8 ekt oSt 3 ¥ tes T o
YEPY V0" 1oy acsks A G/ (skn IS Loy Y res JT 6 e
YYAS/YO" Y10 Facsks Y B e Edokn IS Loy Y res T 6
\RRYied \RIAR SEM
oY Y4 P value

AP<e/00) dizn yls sine CoMastl 0 dip s 0iS O siuw a 55wl Cop

eSS 9o W bbbl t 3 Ciliseo (S showd il duglio - J9ua

AN YO e MjﬁT@e:)Tﬁ'c—eﬁcMLi
AL V/0 /0 C sy 2SO gy 5 S SWT 4y 05T 6
VO 0 b s S YO 1 S S (st 5lST o 55 VD o3 T 6
/YO /Y0 /0 e AL/ sk sS4 53 V0 s ST 6
YO YO A ek Y BV o sl ST Ao 53 V /0 +e3 T o
/0 0 /Y0 s S YO Sl S S e sk 5 U 3 ¥ res JT o
VO /0 TAR e AL/ sk g a3 Y s IT 6
YO /0 e ek Y BV (sl lST Ao 3 ¥ e T 6 o
e ¥ e SEM
¥ Yy YV P value




B 2Ly S sl ST S 5 010 S anllas

Dafalla, R., Yagi, A.l. and Adam, S.E.I. (1987).
Experimental aflatoxicosis in Hybro-type
chicks: sequential changes in growth and
serum constituents and histopathological
changes. Veterinary and Human Toxicology.
29: 222-226.

Denli, M., Blandon, J.C., Guynot, M.E., Salado,
S. and Perez, J.F. (2009). Effects of dietary
afladetox on performance, serum
biochemistry, histopathological changes and
aflatoxin residues in broilers exposed to
aflatoxin. Poultry Science. 88: 1444-1451.

Dersjant-Li, Y., Verstegen, M\W.A. and Gerrits,
W.JJ.  (2003). The impact of low
concentrations of aflatoxin, deoxynivalenol of
fumonisin in diets on growing pigs and
poultry. Nutrition Research Review. 16: 223-
239.

Edrington, T.S., Kubena, L.F., Harvey, R.B. and
Rottinghaus, G.E. (1997). Influence of a
superactivated charcoal on the toxic effects of
aflatoxin or T, toxin in growing broilers.
Poultry Science. 76: 1205-1211.

Eraslan, G., CemLiman, B., KocaogluGuclu, B.,
and Atasever, A. (2006). Evalution of
aflatoxin toxicity in Japanese quails given
various doses of hydrated sodium calcium
aluminosilicate on T3 and T4 and testesterone
levels in quails. Turkish Journal of Veterinary
and Animal Science. 30: 41-45.

Harvey, R.B., Kubena, L.F., Ellisalde, M.H. and
Phillips, T.D. (1993). Efficacy of zeolitic ore
compounds on the toxicity of aflatoxinto
growing broiler chickens. Avian. Disease. 37:
67-73.

Hussein, H.S. and Brasel, JM. (2001).
ReviewToxicity, metabolism, and impact of
mycotoxins  on  humansand  animals.
Toxicology. 167: 101-134.

Huyghebaret, G. and Pack, M. (1996). Effects of
dietary  protein  content, addition of
nonessential amino acids and dietary
methionine to cysteine balance on responses to
dietary sulphur-containing amino acids in
broilers. British Poultry Science. 37: 623-639.

@%(J@%

G
gl (ST & 5500 0L Ol ol Sldalin bl
slga ) eslazal sl alS dsa S ST 4 lde
035 by Grob S abY oS Sl o (55 5 dhexr Sl e
5uﬁ;Tj AS 055 SRl Pl g a0l b B Y Ao
03331 5555 o0 SBlind T 5 Sl il 5 SLLLT 05
2 S SN e DI 28T Jaa Ll e Sk IS
el p 5 adY CLaS (gl 5 oSy ealitel Ol

MJ}W‘)Q?

S8 9 KL

R p e Cislee 5 (ol ke 0dSSls p e Sl

Sl 5 S5 085 b w5 55)5LS psle oKl

)
&b

D353 J1OYAR) 0 (bl 5 sp «s,S) ez alaile S
b Oljen 53 Shas s 0 53 oS $WT oy - sho
055 5 sk 22 Sl o 05 bl
FEFFFA NN L mlie 5 (555518

b w3l e g llad (O ioliemn 2 e Olgll Cabal
2 b S5 g 5n Sl eslimal SIS ) L (VWAY)
e 055 WO gbedan oo 2lE lae e
e 225 Glar s > Shee 5 04 Jls glapltl
IA-YE PP S5l 5 s

AOAC. Official Method 999.07. (2000)
Aflatoxins and total aflatoxins in peanut
butter, pistachio paste, fig pasteand paprika
powder.Immunoaffinity column-liquid
chromatography with post-column
derivatization.

Arab  Abusadi, M., Rowghani, E. and
EbrahimiHonarmand, M. (2007). The efficacy
of various additives to reduce the toxicity of
aflatoxin By in broiler chicks. Iranian Journal
of Veterinary Research. 19: 144-150.

Coulombe, R.A. (1993). Biological action of
mycotoxina. Journal of Dairy Science. 76:
880-891.



Jewers, K. (1990). Mycotoxins and their effect
on poultry production. Options
Mediterraneennes. 7: 195-202.

Kamran, Z., Sarwar, M., Nisa, M., Nadeem,
M.A., Mahmood, S., Babar, M.E. and
Ahmed, S. (2008). Effect of low protein
diets having constant energy-to-protein ratio
on performance and carcass characteristics
of broiler chickens from one to thirty-five
days of age. Poultry Science. 87: 468-474.

Kececi, T., Oguz, H., Kurtoglu, V. and Demet,
O. (1998). Effects of polyvinyl
polypyrrolidone,synthetic ~ zeolite  and
bentonite on serum biochemical and
haematological characters of broilerchickens

Kubena, L.E., Harvey, R.B., Bailey, R.H,,
Buckley, S.A. and Rottinghaus, G.E. (1998).
Effects of a hydrated sodium calcium
aluminosilicate (T-Bind™) on
mycotoxicosis in young broiler chickens.
Poultry Science. 77: 1502-1509.

Ledoux, D.R., Rottinghaus, G.E., Bermudez,
AJ. and Alansodebolt, M. (1999).
Efficiency of hydrated sodium calcium
aluminosilicate to ameliorate the toxic effect
of aflatoxin broiler chicks. Poultry Science.
78: 204-210.

Merkley, J.W., Maxwell, R.J., Phillips, J.G.
and Huff, W.E. (1987). Hepatic fatty
profiles inaflatoxim-exposed broiler
chickens. Poultry Science. 66: 59-67.

Miazzo, R., Rosa, C.A.R., De queirozcarvalho,
E.C., Magnoli, C., Chiacchiera, S.M.,
Palacio, G., Saenz, M., Kikot, A,
Basaldella, E. and Dalcerog, A. (2000).
Efficacy of synthetic zeolite to reduce the
toxicity of aflatoxin in broiler chicks.
Poultry Science. 79: 1-6.

Miazzo, R., Peralta, M.F., Magnoli, C.,,
Salvano, M., Ferrero, S., Chiacchiera, S.M.,
Carvalho, E.C.Q., Rosa, C.A. and Dalcero,
A. (2005). Efficacy of sodium bentonite as a
detoxifier of broiler feed contaminated with
aflatoxin and fumonisin. Poultry Science.
84: 1-8.

Mumpton, F.A. and Fishman, P.H. (1977). The
application of zeolite in animal science and

\MF b cks,eb(a}l.cé.ifii VA oyled

aquaculture. J. Anim. Sci. 45: 1188-1203.

NRC, (1994) Nutrient Requirements of
Domestic Animals. Nutrient Requirements
of Poultry. 157P. 9™ rev. ed. National
Research Concil, National Academy Press.
Washington, DC.

Ortatatli, M., Oguz, H., Hatipoglu, F. and
Karaman, M. (2005). Evaluation of
pathological changes in broilers during
chronic aflatoxin (50 and 100 ppb) and
clinoptilolite exposure. Res. Vet. Sci. 78: 61-68.

Osborne, D.J. and Hamilton, P.B. (1981).
Steatorrhea during aflatoxicosisin chickens.
Poultry Science. 60: 1398-1404.

26- Ouhida, 1., Perez, J.F., Piedrafita, J. and
Gasa, J. (2000). The effects of sepiolite in
broiler chicken diets of high, medium and
low viscosity. Productive performance and
nutritive value. Animal Feed Science and
Technologr. 85: 183-194.

Papaioannou, D., Katsoulos, P.D., Panousis, N.
and Karatzias, H. (2005). The role of natural
and synthetic zeolites as feed additives on
the prevention and/or the treatment of
certain farm animal diseases: A review.
Micropor. Mesopor. Mat. 84: 161-170.

Pappas, A.C., Zoidis, E., Theophilou, N.,
Zervas, G. and Fegeros, K. (2010). Effects
of palygorskite on broiler performance, feed
technological characteristics and litter
quality. Applied Clay Science. 49: 276-280.

Rawal, S., Kim, J.E. and Coulomber, R. (2010).
Aflatoxin  B; in  poultry: toxicology,
metabolism and prevention. Research
Veterinary Science. 89: 325-331.

SAS Institute, (1999) SAS/STAT Users Guide.
SAS Inc, NC.

Shotwell, O.L., Hesseltine, C.W., Stubblefied,
R.D. and Sorenson, W.G. (1966).
Production of aflatoxin on rice. Appled
Microbiology. 14: 425-428.

Verma, J., Swain, B.K. and Johri, T.S. (2002).
Effect of various levels of aflatoxin and
ochratoxinA and combinations there of
protein and energy utilization in broilers.
Journal of Science Food Agriculture. 82:

e





