R

S el e e e Y T, TR

o
—_—T W

o

e

Eﬁbu uvw.ww.ﬂiwé \Vm__ﬂ- \W\ _\M

T RF ey T T T e ey ]
' e, th

it

Md_m.\uhﬂhwg\u&uﬁ\@\\}uqhﬂﬂﬁ}hmﬁm\&wﬁuki.&v&ﬂ .

Shrar

i
4
i
£
i
4
g
M
w
i

f
pa

T A S T S T T R

.
i
|

e




% YYAF oloslo,m V g £ oz o oSl . sl pole jo g8 slainghy iulen

S

9 P (S (g o jlw g S guw BB (6551w UL oSy — UM 1) ou 3T oo i
g8 sraxga jo Al 5

.C ¢‘~‘5)9.0-b“ 9 ‘.C 5TGQWL0; s.‘ ‘YOL:.L? ‘.C ﬂq“;)}

s (gwgd,8 olSKils - (65,5laS ouSLasly —ad )l bl IS gemiils g ylobiwl ¢ Lokl (oS5 4T 5 ¥ )

h.zarghi @UM.AC.Ir .5y oo s g 2SIl g oot

oS
5 oS s el Sl g ES g LB (65,00 i s LTS U1 0 5T 31 gy sslate 4 axlllae
3 90 I 3l (6l ead moal (5,0lb jle g g BB (655 polie .l plonl 865 sz g o A
Sosliil b gsdan 50z o gdae JS (g pslaaz b9y 42 LTSI — U1 oo 5T glne (09331 (g 5 L Sl
geread 5ol jle 5 S g BB (655 e )8 S (5595 TY B VY (p 50 (28065 (o9 )5 g2 asla3 1Y
ools 0,8 o LS 1 1o (o )5 sLS YYSHOF 5 PYPYHS) FFAEAe i @ ISty 5 g piS o0 3l gl o
L s g LB (5,1 (P<- 1+ 0) s sine Lial33l el 501 slS L 30015 o351 bglia (305381 o] oy Kt
1 e il 53 s 5 Egms LB g5l lme o Lol e 0y FIVA 5 FIAY liae s s 5 4 Sty 5 g piS
3loslaiul g oag paS Jolao (5ol 5l g Cgu BB (65,1 lylo Alan 5 as olo lis sy onl @l el

Dodioe (G055 slaazgz o Al 5 5 paiS 65515 90t Ssete el (ool (sl JoSa
(o P JoSo e (s Az 92 (5L w9 S g S8 (531 1gualS (sl o3l

doddo

" plaiBl ot 4 jeeb (Bras 0p 0 ) i (R FGER 9 095 sk oz 50 655 el el e DM il
3,08 Houb 35 0 colaiul gl (SThgx slaails (o 0 1) oKl aegd &3 5l am pas Sl mhaw 0. (V) wiee
S Sy a5t it oz S 0 oS ol (55l Al S WK )
) sl 00 slom) gl s Lyl 5 St s loss 4 Cenglie

oS sLaals 1o g ool St |y oM Jshos o320 lyasdgs S edes iy «Jslone (glaiolis yé (sloay Slu
ST Sy o 5 el slapigions 1 15y (0) bl e LagPllipial T ol e oo o gy 5 IS 5
435Sy Ghali8l sl Lagdhlio syl Gl by ol (5155 olss 50 5ud o 50 Jge slam il ads pos
s bl b as 65k 4 Wel oo M £ (nl Sl Sloo g b ol 4055 Slaazsr 10 SzsS 03y, Sligie
039 Slogioe 4 jeSmy LS L .(1) Sgd oe 0dip 8 Shes 5 (s3he Slge 5| (590 00 bl falS el ol sl
2 6ol e g S LB (6550 am )3 9 4Bl MBI (0s2 9 Gegn inlts) Jie (s30e Slge pa ol
AT 5 V) dbior 92 (555 o 429>

Sl 6l ot el 6,8l 5l g g BB (6551 e 2 LIS UL T 3 s (s Sl anllne
A plmil (S8 slaazgr j0 Al 5 g puiS W03

YAL


mailto:h.zarghi@um.ac.ir

% YYAF oloslo,m V g £ oz o oSl . sl pole jo g8 slainghy iulen

S

L 09y 9 dlgo

5L adlSz 5 g pasS o3 AMER) Sl (6l 00 oo 6,8 5l g S gus BB (651 polie a3l cnl 5o
el S s o o it JS 5 sl iy 3 ooliial U SUSS i S0015 s 5T gl 33531 o
S gy Az aakd Voo jslite l gl 0g 1S5 0 L (el e 5 @l b ST aisei ) sles £l
Aoz WAl (6,055 e oals J LS Lyl S g angd ()l (o55 Az gz dunmge Sloe, SO YA Ll arge
38 (ol (55,5 I S VA 5 05 (g w0 y3 YY) (658 3lel o oL (S, VP U Sl e
S 0§51 0alS sl ke o (talejl 990 S diged aSaiad il g5 4 bl gle ez il
D (o + Aol JaSa g ¥ Sas 18 i pendS (60 VY el Bl )5 ¢ AT tolejT 050 Al Jald 0,0
by oo aogi liee yiSIam) (5 )0 )5 00+ ke 3T b Glojlors &1 g (V0) 052 00z £5 LS 50 05
Al aBlol (p,5 0 50 LIS, sty FFe g U015 axlg VYo Blas ggl>) audguil cas 3T bgle (oui3le &S 05
F) Bad el (6920 A3 (Sglie B Ve 0 Bolad job 4y g Sl az gz axhad VYo slass (S0, VY e 0
V e 4 azgz bl sglus ctale)] loasy plas 3 cpailoo 4 otale] amly o yo axkd ¥ 5 1S5 0 bjlass
@l aiacd e talosl gloe iz L (5 9555 0,99 £33 59, ¥ g (s pdy Dole 0y90 lsie 4 s 59, ) 5,
ool l (1261,PARR o) e JUS ey 51 Vg 5 inles] (gloo oz wiMle (slaines pls 55,1 cyoass
5 iz, E¥olne Bk 5l imle] 350 sladisns AMEn yolie a5 )38 Sias ooke ubul s laesls _sales
L e 30l SlS b B 0 5 o551 g0 s imles] 51 el oy gl () +) 0 dmslme (¥+ = V) o) S0
L LaseSile aglio 08,8 )18 )bl 433265 5,50 GLM (as agee oo 415, 5 SAS ()Ll 1531 o5 51 oolici
A plol (P12 0) slas Jlais] mlaw ;o Sls glacals sz g0l

aS 5,9k 4 (P</:0) i pasS AMEn (50 10 )l sme (i3l el LIS oIS — 50015 cou 31 boglses (o458
03l o, 5 oS 10 (5 JIS BLS YEYY @ YYPY 5l aaiS 5,0l jlo g g BB (5551 lime (oo 3] boglsee (109581 L
Ly Ol slaasgx 10 paiS jle g S g BB (55,50 dgage 0l Slislesl 5l Jeol> zuli ol aidly ol 38l i
H o3l GlodeSe (35381 L 5 iyl (B 50 €l (VY 5 V) wiS oo b o5l sloJoSo (3558 50 50
(A) Gl oaiis oamlive paiS jle g g BB (655 (55, )l S

s & (P 1+0) ab a5ty 5 AMEn o5 1o (5,15 (sina (el 3l iely SUS 15T 503015 (o 5T bgline (50539
oS kS 5 IS YRV & YVF+ 51 s, 5 (6,0 Sl 5 g B 55 olin (st bglinn 0338l L o5
AOY 59) aib oo iz plo o 3,155 alie Jol> mls .cdl el

AL YOVF 4y TFA- 5103 (s,0ll s S 4 55, ol SUISSISTE, 0015 omgiT sl (523331
Dgad o S Lg)l,J Ll 5l oo olow] s andl cdl yiolidl o5 oLS 5o

calizee OOLE jo LIS oIS — 5005 w51 gl 5l eolatwl 56 o AMER sgup oliae 45 amo o lis ol
VOV 5 VOA Glie i 25 5 oS 50 AMEn 50 (i Sl (omn 3 oS (po9381 ol oslice
oS 30 LS o LS YF iolidl el )3y Jg canl oals (o js FIAY 4 FIAY) S oole 0,5 6LS o (6, J5 LS
Gl andn as vlgn g oled oS 5 0 £95 o 4 Wilgh so cpl 09 o pme g (G VoY) S ool 65
M 655051 x5 0xe 2t ke Sl so T GlaJaSo (p5381 a5 wilos, ST 5158 e I (gl Bl il
08— S A4S Sl 0l aseive 09,0l (VY g VY) 5ls LieS slaazgx o YL glaulis o laay WLl L (sol>
Sl Ol 3o Lacdlginlyl gy slalias i slasg oy Jlake ogr obj Jds & S Lo 5 g LB (55

YAo



(oSl g S g BB (65,5l (gal> pasS LIS LIS M}JT 0998l a5 (F) oS o 155 (V440) oK g cS1> (Y)
“e ¥l aaa FUY oliof sloazsa 0 ao o YOI, Slae oojb g an, 0o Y 1) g ol Lo g cogw LB (65,
Eo—oze 10 .0 0 3924 ol g LSISLL oS polie ¢ jlo aslis Ml59i0l)] 55 &3 e gl Jgkos 0,190 5 a0
.)9_....»‘;9 S50 el u...i.:s)_’ 9 awlis M )| eLa ‘B).....uju\." ‘5‘9@ °)‘5i‘> 9 Q)B‘” mY .‘a..uy W) oL?u‘ éa).d S
9 awlas )| GQDB_v J_blﬁ ).n)l_a.c 9 W) p..a& sS.‘>95 039, 4o u).b 6JM b‘}c )‘ L.?’f as 6)5.'0 LE ‘(\Q‘H s,...a.w ])

B9 (oo eSS 039) bl i 50 5 0ad gl et 5l e 0
a
a a
a
J ’
T ;_\..3

el 1] "ﬂ.li_,.'.._._n..

puiil L

ol gy

s 00 gl s g g B 65,1 el yr USTSS L SUOL15 o3l JaSe o STy oole £53 i1 logas
“—9}-" cL_S (;‘)9) ooL_.o J_.Cb 6‘1._) Go.:)j Jo.in u.bs).ﬁ‘ 6L® wf.vLuc -a...c _(k_iuo a.)l.n u.uL.u‘ ),a) (AMEn) u)‘
(P< +140) sz Iy ime BT gl 0l S e

S5 Az
Glo JoSo 5l oolazwl g 00gs paiS Jolao (g 0l 5l g C g BB (6550 o Al 5 as oy las gy oo =
D oo SigS sladazga 13 A 5 g puiS (6550 51 ()90 e Seetr el (oo ]

&l Sl
L.s‘))l ul_in‘ u,‘ac‘_'f ‘J.JO L L;))SL..S ISR ;M'.Q 5).9 s_n.asl.bc 9 A’e.’*‘"‘ u’.wsb)ﬁ oKl ;u.ub 5).5 WBL"" )‘ U"'HJ}Q 4.1...»:5 u.uh
ailed oo padi Aogh ol

&b S 53

1. Austin S. C., J. Wiseman and A. Chesson. 1999. Influence of Non-Starch Polysaccharides Structure on
the Metabolisable Energy of U.K. Wheat Fed to Poultry. Journal of Cereal Science, 29: 77-88.

2. Annison, G. and M. Choct. 1991. Anti-nutritive activities of cereal non-starch polysaccharides in broiler
diets and strategies minimizing their effects. Worlds Poultry Science Journal, 47: 232-242.

3. Boros, D. 1999. Influence of R genome on the nutritional value of triticale for broiler chicks. Animal
Feed Science and Technology, 76: 219-226.

4. Choct, M., R. J. Huges, R. P. Trimble, K. Angkanaporn and G. Annison. 1995. Non-starch
polysaccharide-degrading enzymes increase the performance of broiler chickens fed wheat and low
apparent metabolisable energy. Journa of Nutrition, 125: 485-492.

5. Classen H. L. 1996. Cereal grain strach and exogenous enzymes in poultry diets. Animal Feed Science
and Technology, 62: 21-27

6. Gooding, M. J., and W. P. Davies. 1997. Wheat production and utilization (Systems, quality and the
environment). CAB International.

7. Hew, L. I, V. Ravindran, Y. Mollah and W. L. Bryden. 1998. Influence of exogenous xylanase
supplementation on apparent metabolisable energy and amino acid digestibility in wheat for broiler
chickens. Animal Feed Science and Technology, 75: 83-92.

VAT



*

% YYAF oloslo,m V g £ oz o oSl . sl pole jo g8 slainghy iulen

i{r;%y

8. Hughes, R. J. 2008. Relationship between digesta transit time and apparent metabolisable energy value
of wheat in chickens. British Poultry Science, 49(6): 716-720.

9. Pourreza, J., A. H. Samie and E. Rowghani. 2007. Effect of supplementation enzyme on nutrient
digestibility and performance of broiler chicks fed diets containing triticale. Inter. J. of Poultry Science,
6 (2): 115-117.

10. Ravindran, V., Z. V. Tilman, P. C. H. Morel, G. Ravindran and G. D. Coles. 2007. Influence of -
glucanase supplementation on the metabolisable energy and ileal nutrient digestibility of normal starch
and waxy barleys for broiler chickens. Animal Feed Science and Technology, 134: 45-55.

11. Scott T. A., F. G. Silversides, H. L. Classen, M. L. Swift, M. R. Bedford and J. W. Hall. 1998a. A broiler
chick bioassay for measuring the feeding value of wheat and barley in complete diets. Poultry Science,
77: 449-455,

12. Shakouri M. D. and H. Kermanshahi. 2003. Effect of NSP degrading enzyme supplement on the nutrient
digestibility of young chickens fed wheat with different viscosities and triticale. Journal Agriculture
Science and Technology, 5: 105-112.

13. Svihus, B. and M. Gullord. 2002. Effect of chemical content and physical characteristics on nutritional
value of wheat, barley and oats for poultry. Animal Feed Science and Technology, 102: 71-92.

Effect of Enzyme Supplementation on Metabolisable Energy of Corn, Wheat and
Triticale Grains in Broiler Chickens
Zarghi, H'.,, Golian, A%., Kermanshahi, H2., and Teymori, H3.

1, 2 and3; Assistant Professor; Professors and MSc Student at Faculty of
Agriculture Ferdowsi University of Mashhad Respectively

ABSTRACT

The objective of this study was to investigate the influence of commercial enzyme cocktail
preparations on the AME; in cereal grain (maize, wheat and triticale) in broiler chickens.
One hundred and twenty, 17day-old uniform body weight male broiler chicks randomly
employed and assigned to one of the 30 cages (4b/each). The average AME, for maize,
wheat and triticale on dry matter basis (DM), were 3480+£90, 3263+61 and 3260+54
kcal/kg, respectively. The results showed that metabolisable energy of wheat and triticale
was significantly (P<0.05) influenced by enzyme supplementation. The addition of
exogenous enzyme xylanase & R-glucanase significantly (P<0.05) improved the apparent
metabolisable energy of wheat and triticale by 4.82 and 4.78 percent, respectively. The
results of this experiment showed that the triticale grain had similar metabolizable energy
to that of wheat and the addition of enzyme increased the energy value of these grains in
broiler chickens.

Key words: apparent metabolisable energy, broiler chickens, cereal, enzyme
supplementation
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