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1- Haugh unit

2- Viscosity
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1- WDDGS = Wheat Distillers Dried Grains with Soluble
4- Alanine Aminotransferase

2- Hy-Line 3- Aspartate Aminotransferase
5- Lactate Dehydrogenase

6- Blood Urea Nitrogen


http://dx.doi.org/10.18869/acadpub.rap.7.13.8
http://rap.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOI: 10.18869/acadpub.rap.7.13.8 ]

v WWAO bl 5 lee NY o)l fptin Jlo ol Sladss slotngy

U DS P PYSUESUN o B g PRES

Voo gl les U9 ¥ s AgY e VoV e 7 g (ol opz) ) e (1) Sye> Slge
TAIYY OY/IAR [NATIAIA [\AAR FYINA &0 als
Y- 10 V- 5 . ki oS
\FITY \YIAY \a/ve Y-/20 YY/-0 (/5F) Lo alles
VIAY VA0 Y- f Yy YT gl 30
aUvs Uy aUvy A any Sl K
-1 -1 .10 .10 .18 e g 5 areliyy JoSe
Y AR QAN Y'Y AN Sd
Y/-q Y/ay YIAS YIVO \1ids Sle> oz
<\Y <\Y ANS \F \F Osigee -l 5o
¥ N SN s R WISy e s -l
HN HN EN -Jed N of 6l 4 puiS g by 5 ]
(1) oo dpslxe (g3 Slge

YAVS YAVS YAVS YAVS YAVS (0,5 555 106 IS sLS) sl 5 g WlE (55,0
AINAIA VOIYO VOIYO VOIYO VOIYO pl> g
vy A\ARS YIAN Y/fY Y/a4 PESgo
A Yo A A A (ool
<Y <Y <Y <Y <Y ool LB ;a8
<\Y <\Y ANS ANS ANS PR
<IYA <IYA <IYA <IYA <IYA Oy
I - If- QAn! QAn! QAs ]
I8y I8y Py Py Py s + igeie

W OE by ledlie aoly YO« o o oS aloS o Madlops aslg Ao A psling o 0,550 2 sl 4 Sose Olge g aelng JoSo -
el 0,8 shoo YO cpnls 0,5 Lo F oMoy 0,5 hoo VO ol 0,8 oo o0V Brz uelng o5 doe VIV Ki aelng ( Jalliym axls
| KR CERpPt S VO DRV JNL SOV X SpPAK U VU0 NP VLTS SRR VW] PSS gl PO, 7 SPICUUNE SR YSURRIPPSK g WO A VA SPIUR PUREPPA 0 FOSIEY /A B N X

25 e YO ool 8 (oo & o e 5 oo 13wy o )S oo 1Y wpgail o 5 oo VO (53S0 5 (oo 0 55, 0 ke

cle o wo)S ol Wil s eanlie §peess g
Geba D)3 By (b )0 Ejapss gl ol Ghals
o il o] acelslaal e cdedy cl S
O ln logase ()l 18 b o ks
il
S5y Gm &S WS 5 A S 5 s
e g dnel Slassl pan colld 5 o ki odle
Foyd Vsame o5 5o 4 3l Sgzg alal; o
Ngame 4 Cud GHomb pad oLl Gl
o= P YL ol b uJ‘ 5 ol o A9,
Sy sbml el o el o] oS S anlp
o;\;l.ou’ﬁla 6L®Q|)M94)5 9 d.u.n] ‘51.%.\.».‘»‘ O é))L:.n
bl 0 508 cnied sl ansl sl 4 09 oo
&,.Ja.m &y as Ajo; uL"' AY) Q‘)lio.ﬁ 9 (g s
Ay o st B AY e maw BI85 5w log e o
ssalin 55 (VF) oSen 5 5050y 5,005 ¢ 0050
o 5O Sy Alls Byas LY. L oos a5 Wo S
SIS Shhsr haws oy 2 656 8055 slag e
23] 009338 bl oo canlin 2oy VY B 05 pelaw b
Cxge Gl Dygoh opx 0 gels aidgul
A ol oy Somn 9 SOg E eSS 0oy Ll 38l

Shyy> Sras oh 09 Slds 4 Lo e b

S5 do)d 5 005 (s «Shig hd cmpe il
d Lpis ailoas ools (L ¥ Jaaz jo € eSS 4l
Qad @l oye0 S 50 Ogliie jlond A ;0 € o dalad
28 oo x> 23l Con ey 5 pe dmd o i a5
ol 255 s abidlo Jpa 5 o5 (65 s 05
b Gillae o5 a3l (686 oo 039 2 (i 209
ialojl ol 55 atbics (YY) o Ko g (VL b
0355 5 (139 9 el doyd p (5yekall pUIS TN ¢ (0938
b cupo cilai (6,80 Slys5 Bras g ¢ peps
691"' d‘boﬁ L ooods adss LgLa:é,o 6‘)‘.’ J|)95-
T2 50 ) ae Dyl (g el pAS iliee gglan
b @dle gl ool il cialejl slaoyes 5l
asols slas a8 il go (YY) L, Ken g Hgu by ol
bl ©)0 51l ge ol @il (e o3 S
ST e 5,5 ooliul Lges almS glr 4y 1F- b
g 5 SU rizen A2l 4l 50 0 2 6
30 Wlgi oo (g puhats puiS a5 aszils o Lil (Yr) aul)l
o,fles o saie SISl ey TND mhaw U ooy
Ol (el 5 6351 &5 alys 3 (355 sleazsr
5 pougw oimbeyl o 0sh colaiul il e
boshs Sige @ Eppss oy (VR) (S
5 O slaon 10 0> )0 (g yuads &) @Iau et
2 e Sl batin ple e Ll cdl tals OF


http://dx.doi.org/10.18869/acadpub.rap.7.13.8
http://rap.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOI: 10.18869/acadpub.rap.7.13.8 ]

¥ N33 slag o sy sl asli 5 55 DS 5 il g 6 b pasS il

i QL;‘;;"L«:)'T e o Ll ol £iepsd ooy
w3 Eg A Gl (San aS el oo Jool> (glazes
oy & bl (S cdlad 155 055 5 soliul 5,50
OSen calizee Yo @ g0 3,k 5l eolatnl ey o
Aoy 9 il Gobs sleapl OA) ol Ko
Sazsz 1o bl ©)3 5l Jol> (55l p Sue

‘QT E-RCS 9 alo 6&.0[5[»)& o)‘%b » )Jl L» pr.:)j
g_)ﬂ.Ua.a u‘,v‘ JJ}M)‘SA 039y 4o Go.oa.m b‘}a ‘;M
Ll 2Bl Sme Ojgotr o3l bolie
coge glasliipe loay,Blo L ean il
)‘;\fwf""' Swé e ;o b f’t‘j LS’L‘\'C ool Sere
5 o) O Jliie SIS giobesl el jo Mie oY) 04
g oy il el goue Ojgods (5l puid

NS 038 slag o o, Slas p o] bilite 31 g 0o 53«6 pubais posS alises zobaw 1=V Jso

Sy oy S E eSS 035 ) Slyg> Syae ON 0j9 Sl

Erop>S &l Gy p5) Erop>s & Sy (p5) alys, (p5) 0399 Jsb 5o
(1) g il po5
YAV 0-F0 YN E DAz FPY Jio
(2% FANE YIYY R YYNA 0
Yamy 0+/av YIvY NYIYY av/a- B
Yo/aY FAIAF ATAR) \-FIEA FEIEA 0
yvisa £4/44 YNA V- AIAY 0110 Y.
\ARN V/EPD o/ 59 V/AQY YY/\OF +SEM
-/ya¥- -I5OY /feA A4 -/¥ P-value
w3
vorfa FANFY” Yiva® VY OVIYA w2l g
yars oV/-® A V- AIVY £0/08 PUSHIR
VYAA -/aY# -/ FY VY- VY/AAY +SEM
-/+ 02y -/ f4 NEAL! NiaYd “I#YA P-value
5] 5 el paiS Jlie o 1
Yo/ ¥ FAIOA YY) Ve vioY FANY w3 ey 6 pkaits poS T, jao
INTAR ISR Yo Ve e FEITN w3l b e poiS 7 i
YoIss FY/49 YIvS VV/EA INTLY o251 9o (8 b pasS 10
YEIEA FAIYS YIVA V2700 FYIF- ol b 5 ekais pucS 70
FPIAY FAIDE YIEY VIASF Ve /Y w3 9y (6 puails paiS 7 -
INYi2 IR AR VAo N PO IPIRE PRV AR
Y/ FYIFY YIv- V- FIVY £¥/-5 w23 ey (6 oy pasS 710
YYIAY 0-/Y# YNY Veq/-9q FOIT POt PSR e AT
YOIVE Fa/ YIvY Ve AIVY oAy PULH IENRVIPIO - VL /A
Ya/so O+ IAA YT Veq/e AS/TY w1 b (g pulais puiS Y -
YAYY Yo VY RV YIFAY YAIYYE +SEM
-/aray -IAF¥ “IVEY <[+ ISR P-value

(P< +1+0) 5,15 55 gine S aiil e S Sia 8 By gl a5 ol 12 5l i o sl Xibe D

2 Sy O, TN leslial by Iy gyl g
ﬁd.j U..JLA)T L)"‘ e ma)i: ool wgy u,‘_mf
(b g5 g w3l Jlite Sy w5l s b
S yopsS g 4nSd Slag e woyd » 650
FaSe¥ Ll caalesl sloe g0 5l SO e o A
ek p0E g8l oS edalie (VF) o S
LS e Ay (SeSS e xS
(V) o502 g gz 5 (YA) (Sd )55 5 52550 e
2 6 Gl 3 LV e384 Wo,S sanlie
Siale3T ol gl 45 0,5 4TS sl yendS i

&l cdllas LT b

(039 2 Sl sme Sl (6 phals pasS alise sl

Qoyd s g EpeptS dlwgy Cwlkd 5 pgae ()
Gillas 45 (F Jgoz) bl £ b aal §jens
@ ary badbioe (OF) oh)lKen § S s b
e Slse ple 5 (M) jaud anlis (g yiws Colls
09338 b lge cnl (gy90 0 Giali8l g (g yehals pauS 5o
g yon (ogae 0y Sgnte Ul 0p 4 w3l
S g mril JaSe ) eoliiul Ll oty 252
e 03y 2 EPb Sk paS L ol it
Il Jl 55 5 3l (g s pusS cliilas le&fop?u
Sy S (s sine i gy el o Lyl
Al ON) Ghes 5 gz 5 OF) GhlSen


http://dx.doi.org/10.18869/acadpub.rap.7.13.8
http://rap.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOI: 10.18869/acadpub.rap.7.13.8 ]

5 WWAO bl 5 lee NY o)l fptin Jlo ol Sladss slotngy

Eropzs Sl 5| Sy gl Jlie S5l 5 o3 (el puiS cilizes ol ST Jgoor

ol gy ol X2 )3 X2 0 039 039

I Erop>S S e Slog repss Pgazs EropS

255 (aigheo) S 4! S ()
(1) s plais posS 3
5% e -0y V- V/-Y# #¥IAQ Js
Vv Nigts VA0 AN B%s FENVA o
YA Nidk! VIVY - VY 8% S¥IFY ye
/-9 NAR VIEA V[V an SEIAY 0
£/a¥°¢ NiaYs V/a4 \NY \/-VY SYIF0 Y.
o fF RN JFEY (VY NERRYN MY + SEM
S CYEA JVEY <1AAN JNPY IVEO P-value
w3l
YA e \/BY \IYS /YO S¥/5F PUSTTIO
YAY Nl \/BY -/54 % £¥/1 PN
[-YA ety IYAY XYY feeed S IYAY +SEM
N YA SN INYY g - IYYY P-value
' w3l g 6l paiS blie Sl
vaZ SEAY - F0 /A V-V £¥/a4 w3l 09 (6 bas paiS Lo
vIfY? JI¥VA < 1OA XY BN SEIVA o251 b 6 el a7, o
V/vv'BI YA /Y- VY BN SEITY w25 9 (6 pehails piS 0
vIve? NS VIS Y \/-VY 370" w31 b s s pasS 70
vy JI¥YO Y/ e % SY/AY PO IEVRVEPSUUY: PRV AR
v/ 8° SEAY Ak < IVE V-VY SO0+ ) P ISR PRV SAR
YVEP SITNY IAF NN V-V SO/ f ool sy (5 bty paF 710
v/-o° ey /N \/SY /YO S¥IV w31 b (6 puhais pauS 700
vw‘f SIEVA VAR /40 8% £¥/2) o] 9 (6 pebais puiS Y -
FIAY N Y/a vy /- YA SY/AA PUSH NSRRIV /A
o[ BY ey Nians 1YY e llaxs +SEM
ofeey N4 - 1OFY ¥V /AYA 1Y P-value

(P< +[+0) ..\J)la 6)la‘52.v.n SO “‘\"““L'LS‘ J).._....a)...c J);> 6‘)‘5 as uJ'”“ J,aL: S ;5‘)-! OFw 6&@1&:& ab,c

b Jy wloe jled & gaS o9 mpl AST (5w
@ 0d)ly slacawl jo o cudled Gl wgg ()l
s> 5l G Brae 86 oL guST sla ok
Cdled a5 S50 50 Sl sl 5155 Slose allus
355 YPo (QUIL) 5l 5t eglodiyy ;5 AST oo pos
V) 900 oty o 1) T sl
ol Bl 4 arg bkl pasS 5l eolata
R U PV S vt | LN WSS TA o sinlesl
Cood @y azg b cplply e SIS0 slag e
DS R azg )50 jeb o g 5 :‘3‘55‘5" o cilie
0d,; Ky asls el cel ol 5 zhw Ul
poomw a5 bl dx g8 Wb ped j0 005 o & ST
5 Lgf.la_m oHle )1 oolazul 6&"5")1' o> )‘ ‘5?)15
g 00 3bj g ysl8 Uolye (b ol clale il 2,8
oolawl (\‘\) S Jj‘ o )J‘)J dw & Sl L).i.o.n
Cel Gyl job @ sk adsall @yl
@ She had cupd e 5 ErpsS 035 S8l

Syge 4 (5 phis pasS Sl eolitul iolesl opl 5
P EpetS 00, K5, el Sata Sl e
owl®l booyee IS 50 o iules! calie slaoyg0
) Sy Ol 3l oz 0 Gkl puS zhw
b m}ﬂ A AlS gl gre D jgods b eesd
Lol lid € epsd 00,5 Ky Sad p |y g)lo soe
Gl O3 Brae L aidd olidx Jb ol
@y ol &5 We)S 55 15 00,5 S5 oliee ol
OVF) wols ceews Q—I 30 dsz g0 JudgiiliF sladilaXs,
PS4y S D)5 50 ASS) JYL s 4 az g5 L
Sgye 03,5 S5, e 55 00l obml falS Gl o
5 LAl vgeS W 1) (ol pau L oo aydn
Sl Cns pais
‘u:l:%l.aﬂ ol sady sl esls p oegdle
eI slampl cddld 5 o Sloysl 3er
casiee bl bles Jlais| S B W (s
S el ohy @ badse ool (F Jguz) wigd
oMy plle Jlegidguw g (S Cwdl odmsylid

xS ile] Jelse [l cow azsl o


http://dx.doi.org/10.18869/acadpub.rap.7.13.8
http://rap.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOI: 10.18869/acadpub.rap.7.13.8 ]

M55 slag e sad Sla sl 5 (93 SLeS 5 g Bl 5 6 phals puS S

o M . bdpoRE

9.

10.
11.
12.

13.
14.

15.

S5 Saziul B 5l S 69, sl Jlite Sl g 5T (s el pasS Cilisee pslaw S F Json

BUN? (mg/dL) AST? (IU/L) LDH? (IU/L) ALT* (1UIL)
(1) s plais poss 3
VD \YFP AARA7ANY Yo o
VD VOA/IYO YOAPIFY AYOD o
A VOAMNY YEVa/AY YIVO \e.
VD \YEIVD YFYY A V0
VYD VEYIVO YY00/0 /0 R
</FYFY VYV YOY ARFVARE AT + SEM
<[AAVA AVN 4 DARTA “IAYA P-value
w2
AN AIARYARN YY£a/ NYO PRt IRYRY
1A% \o4/f YFO-/Y0 AW wPl b
DARALd YIfYY Y¥/7aA «/va¥ + SEM
AR R +/3agY </FEAY <1709 P-value
5 g G el pass Jlite il 51
VYD \Ya/Yo YVVVIVO O/A P % (G yehals paiS V. ko
A AARTAIN YYVY £10 PURS] PP IO JPRL S S
\ VP /D YE£VIYO /Y0 w3l 9 (8 by paiS 70
Y A4 YV\Y A w3 b (5 b5 a5 70
A VOO YOFY/VO YIYO PR IOPRVIP SN PR AR
A VPV YF\Y NYO b (g puhads pasS /)
VYD VAYIYO Yfay 7IYO w31 9 (6 pekais paiS 710
VYO \POIVD YV Yo PSPPI PRI VAT
Y VOY/IVO YYY-/VO AN w31 9% (6 ulals poiS LY
A YAV/YO YEA-IYO A b (g pulads pasS LY
i aNs \PIEYN VYT VYYD + SEM
< [PYYY a4 <1#YVE </Yovy P-value
1- Blood urea nitrogen 2- Aspartate aminotransferase 3- Lactate dehydrogenase 4- Alanine aminotransferase
&lw

Batal, A. and N. Dale. 2003. Mineral composition of distillers dried grains with solubles. Journal of
Applied Poultry Research, 12: 400-403. N ] ) ) )
Combs, G.F. and J.C. Alenier. 1981. Effects on feed palatability of ingredients believed to contain
unidentified growth factors for poultry. Poultry Science, 60: 215-224.

Cowieson, A.J., M.R. Bedford and V. Ravindran. 2010. Interactions between xylanase and glucanase
in maize-soy-based diets for broilers. British Poultry Sciece, 51: 246-257.

Cowieson, AJ., M. Hruby and E.E.M. Pierson. 2006. Evolving enzyme technology: impact on
commercial poultry nutrition. Nutrition Research Reviews, 19: 90-103.

Cozannet, P., Y. Primot, C. Gady, J.P. Métayer, P. Callu, M. Lessire, F. Skiba and J. Noblet. 2010.
Composition and amino acids ileal digestibility of wheat distillers dried grains and solubles in pigs:
Sources of variability. Livestock Science, 134: 176-179.

Cozannet, P., Y. Primot, C. Gady, J.P. Métayer, P. Callu, M. Lessire, F. Skiba and J. Noblet. 2010 .
Ileal digestibility of amino acids in wheat distillers dried grains with solubles for pigs. Animal Feed
Science and Technology, 158: 177-186.

D’Ercole, A.D., W.B. Esselen and C.R. Fellers. 1939. The nutritive value of distillers’ by-products.
Poultry Science, 18: 89-95.

Fastinger, N., J. Latshaw and D. Mahan. 2006. Amino acid availability and true metabolizable energy
gcs)ntfﬁzozg%n distillers dried grains with solubles in adult cecectomized roosters. Poultry Science,
Ghobadi, Z. and A. Karimi. 2012. Effect of feed processing and enzyme supplementation of wheat-
based diets on performance of broiler chicks. Journal of Appllied Animal Research, 1-7.

Holder, D.P. and M.V. Bradford. 1979. Relationship of specific gravity of chicken eggs to number of
cracked eggs and percent shell. Poultry Science, 58: 250-251.

Hy-Line, 1. 2007. Hy-Line W-36, commercial management guide. Hy-Line International . West Des
Moines, lowa, USA.

Jensen, L.S., C.H. Chang and S.P. Wilson. 1978. Interior egg quality: Improvement by distillers feeds
and trace elements. Poultry Science, 57: 648-654.

Leeson, S. and J.D. Summers. 2001. Scott's Nutrition of the Chicken. 4" ed, Guelph, Ontario, Canada.
Lumpkins, B., A. Batal and N. Dale. 2005. Use of distillers dried grains plus solubles in laying hen
diets. Journal of Applied Poultry Research, 14: 25-31.

Malathi, V. and G. Devegowda. 2001. In vitro evaluation of nonstarch polysaccharide digestibility of
feed ingredients by enzymes. Poultry Science, 80: 302-305.


http://dx.doi.org/10.18869/acadpub.rap.7.13.8
http://rap.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOI: 10.18869/acadpub.rap.7.13.8 ]

v WWAO bl 5 lee NY o)l fptin Jlo ol Sladss slotngy

16. Manley, JM., R.A. Voitle and R.H. Harms. 1978. The influence of distillers dried grains with solubles
(DDGS) inthe diet of turkey breeder hens. Poultry Science, 57: 726-728.

17. Matterson, L.D., J. Tlustohowicz and E.P. Singsen. 1966 .Corn distillers dried grains with solublesin
rations for high-producing hens. Poultry Science, 45: 147-151.

18.Min, Y.N., F. Yan, F.Z. Liu, C. Coto and P.W. Waldroup. 2009. Effect of various dietary enzymes on
energy digestibility of diets high in distillers dried grains with solubles for broilers. The Journa of
Applied Poultry Research, 18: 734-740.

19. Murthy, G.S., D.E. Townsend, G.L. Meerdink, G.L. Bargren, M.E. Tumbleson and V. Singh. 2005.
Effect of aflatoxin B1 on the dry-grind ethanol process. Cereal Chemistry, 82: 302-304.

20. IF\)lazi_fi,)S. 1997. Hematology and clinical biochemistry in birds. Shiraz University Press, Iran (In

ersian).

21.Noall, S.L., J. Brannon and C. Parsons. 2007. Nutritional value of corn distiller dried grains with
ls\:/lol ubles (BgAGS): in fluence of solubles addition. Page 68 in Proceedings of Poultry Science Annual

eeting, .

22. Oryschak, M., D. Korver, M. Zuidhof, X. Meng and E. Beltranena. 2010. Comparative feeding value
of extruded and nonextruded wheat and corn distillers dried grains with solubles for broilers. Poultry
Science, 89: 2183-2196.

23. Parsons, C.M., D.H. Baker and J.M. Harter. 1983. Distillers dried grains with solubles as a protein
source for the chick. Poultry Science, 62: 2445-2451.

24.Randall, K.M. and M.D. Drew. 2010. Fractionation of wheat distiller's dried grains and solubles using
iif?s\a/i rl% énlczrezaas&e digestible nutrient content in rainbow trout. Animal Feed Science and Technology,

25.Saim, H.M., Z.A. Kruk and B.D. Lee. 2010. Nutritive value of corn distillers dried grains with
solubles as an ingredient of poultry diets: A review. World's Poultry Science Journal, 66: 411-432.

26. EAS]'ZOOS' S?a’ustical Analysis Systems user's guide (9.1 ed.). SAS Ingtitute Inc., Raleigh, North

aroling, .

27.Shalash, SM., S. Abou EI-Wafa, R.A. Hassan, N.A. Ramadan, M.S. Mohamed and H.E. EI-Gabry.
2010. Evauation of distillers dried grains with solubles as feed ingredient in laying hen diets.
International Journal of Poultry Science, 9: 537-545.

28. Shelford, J.A. and R.M. Tait. 1986 .Comparison of distillers grain with soluble from rye and corn in
gr60dl%%i30n and digestibility trials with lactating cows and sheep. Canadian Journal of Animal Science,

29. Swiatkiewicz, S. and J. Koreleski. 2006. Effect of maize distillers dried grains with soluble and
dietary enzyme su,:(g)plementanon on the performance of laying hens. Journal of Animal and Feed
Science, 5: 253-260.

30. Thacker, P.A. and G.P. Widyaratne. 2007. Nutritiona value of diets containing graded levels of wheat
iligséi(lsl ?Lr??g%rai nswith solubles fed to broiler chicks. Journal of the Science of Food and Agriculture, 87:


http://dx.doi.org/10.18869/acadpub.rap.7.13.8
http://rap.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-09 ]

[ DOI: 10.18869/acadpub.rap.7.13.8 ]

Research on Animal Production Vol. 7, No. 13, Spring @and SUMEr 2016 ..........ccccurirririeierenirinieeeese s senes 8

Effect of Wheat Distillers Dried Grainswith Solubles and Enzyme on Blood
Components and Productive Indices of Laying Hens

Ebrahim Fallah Nomali, Hasan K er manshahi?, Abdolmansour Tahmasbi?,
Hasan Nassiri Moghaddam? and Ali Gilani®

1 and 2- Graduated M.Sc. and Professor, Ferdowsi University of Mashhad
3- Ph.D. Student, Ferdowsi University of Mashhad (Corresponding author: gilanipoultry@gmail.com)
Received: October 6, 2012 Accepted: October 7, 2013

Abstract

Wheat distillers dried grains with solubles (WDDGS) is a by-product that can be an
aternative feed ingredient for poultry. However, WDDGS contains non-starch polysaccharides
which limit its dietary inclusion. The objective of the current experiment was to evaluate the
effect of WDDGS with or without Endofeed W*® as a commercial enzyme on laying hens. A
5x2 factoria arrangement in a completely randomized design with 4 replicates consisting of 5
levels of WDDGS (0, 5, 10, 15 and 20%) and 2 levels of Endofeed W® (0 and 0.05%) were
evaluated. Ten mash diets were fed to 320 commercial Hy-Line W-36 hens from 51 weeks of
age for 12 weeks. Each experimental unit consisted of two cages with four birds each. Feed
intake, body weight, egg production and egg quality characteristics were monitored during the
trial. Hens fed diets including WDDGS produced eggs lower on the Roche Yolk Color Fan
scale. Endofeed W® significantly improved overall feed efficiency and daily egg mass. There
was no significant effect of WDDGS, Endofeed W® or their ‘interaction on hen-day egg
production, egg weight, egg specific gravity, shell weight percentage, shell thickness and
percentage of soft-shelled and cracked or broken eggs. Also, the activity of serum AST, ALT,
LDH and BUN were not affected by dietary treatments.
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