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Effects of Different Expression Methods of Diet Metabolizable Energy and Amino Acids on Productive
and Metabolic Parameters of Arian Broilers

By: Pouya Yari’, Akbar YaghoubFar®, Habib AghdamShahriar’, Yahya EbrahimNezhad®, Sara
Mirzaie* Nader Papi °

1: Department of Animal Science, Shabestar Branch, Islamic Azad University, Shabestar, Iran

(Corresponding author)

*2: Animal Science Research Institute, Karaj, Iran, (E.mail: yaghobfar@yahoo.com Tel: +989122082053)

3: Department of Animal Science, Shabestar Branch, Islamic Azad University, Shabestar, Iran

4: Department of Animal Science Faculzy of Agriculture, Bu-Ali Sina University, Hamedan, Iran

5: Animal Science Research Institute, Karaj, Iran.
Received: February 2014 Accepted: October 2014

A total of 1440 Arian chicks were used in this study to determine the effects of diet formulation methods on
performance and blood parameters of Arian chicks. Eight diets were arranged in a 2x2x2 factorial design with
2 methods of energy expression (apparent (AMEN) and true (TMEn) metabolizable energy corrected to N
equilibrium), 2 methods of amino acids content of feeds (total (TAAF) and digestible (DAAg)) and 2 methods
of amino acids requirement (total (TAAR) and digestible (DAAR)) from 1 to 42 days of age. Each treatment
was replicated in six times containing of 15 males and 15 females. The results showed that the productive
parameters increased when the Feed formulation was based on TMEn and DAA, compared to AMEn and TAA
methods (p<0.05). The values of blood parameters related to energy metabolism in a way that chicks were fed
diets which formulated based on TMEn had high levels of glucose, triglycerides, cholesterol and HDL. The
values of blood parameters associated with protein metabolism in a way that; use of DAAr method increased
the total protein, globulin and urea of serum. Uric acid, albumin and LDL were not affected by any of the
systems. Therefore use of TMEn method and digestibility coefficients of amino acids to feed formulation
could improve metabolic efficiency and so productive parameters.

_%ey words: Expression methods of energy and amino acids, Arian chicks, Performance, Metabolic parameters. ]_

GoliS WSaie Wilg o S e ls (1448 ol
Harr ¢\ava ol s ROSS) asl o K54 5 58 Lol i
oo p LI (Y s O s Rajman ¢ve vy ol S
05 o S e ladanly Ol g S laaminl p Ol i
S50 el g ) ) eedpbe 5 GME Glao )
(Yo oL, a s Teteh (Y1 o, 5 Piotrowska)
S G a0 03 G5 e (P L3S Ol
2 blsgs 0 0 S5 5 SIS e 5,YL o
o I Bl gr S8 § gm0 (55 5 el 3 50
Fla ssb O g el ST 5 S s o5l Hlie 457 o
02 Tewe , lyayD) cul o> 55, mbe
S s S el i (b oY0r0) OLKs 5 Swennen
mw A e s Dlleg S o 0 S el
bS5 I o ol s RS S S ys 58

dodo

(s ST 53 dgm e el Gladel 5 (g5 3l e
Al T ealp lie 5 &,8 o 15 ok eslinul 54
15 ol e STy e Sl 0y 4 s by (S 0y
old ool Slace)sT 5 Sludis o5k ST g RS
S n el lie 5 S5 AT I )05 ST, 5 s,
@MHE Gle o oo diL e (550 ST Gidke 2lse )
5ok (5 5L el Col a6 aaTunl S el
5 b be e 035 dsejp s dal s golaml a1
S sl endpbe BB (S35 b osd (35
(&) gl o ] ol oy aa- ‘..N:Jﬁl:.e L6 5,0
A das B el Hlasl s (655 ) \)GAL:»C}LM NHP P
Sl el o e ) (Salie SIpke s 5 szl
AP O, Kaa 5 Jhons ¢vaar Sibbald , Wolynetz)
5 Farell «vaaq Sibbald ¢vaAs of,Kas 5 Parsons

@%ﬂi/w Vi


mailto:yaghobfar@yahoo.com

w G5 ls “:‘TgSL“J:M‘ o=l O Calidea (glao 5 56

Aol e Joos TMEN osi L Glas ous V'*JG'J sla
o lro R s S S35 Sl o O Ay
3 eslizal L T (DAAR) in 6 Tl Slrlas) &
e 548 (L5 (TAAR) &5, 5 IS ateTunl DD
5 eslizal b T s (TAAR) S Tl Slrlos| o
s by (DAAR) 1, 5 e LB wnTutsl g3ue 0l
3550 e Tl Hlie 51 5 A 5 meST (6 polie (g5l 5 5w
Yo ) dald 5o slasT oo o & bg e Sl . Ls 5 5L
0l 055 Sl Jels G 5 laamial b ol 0t £ o)
Gl i8035 b S e b o s Saae ST
aaad 55 Jb s 5 S50 B s s 8 aralos Sain
S T st 808 bl dsly e 3l oy
Voo Sde 4 Yo TPM) 5 Sl oSws oy S3laldr
350 Sl ol Olej b g (sladi sad 5 A oLzl (42>
Sladminl 3 . Ldd (385 L graben dm 3 =0 Glos s LS
e ol B B 15 e p 2550 Gl 0] 03 ST S
s 7lS 65 S IE) (651 e b a5 e sl
oEag pedplie b ke o 5 (LDL 5 HDL
35 (S50 el 5 050 (35 (pesdT (ST s )
SBES 5l eslizal by wSS) gy 4 oS de slacws
CS,h Jandlymas b ollas 5 05031 sl &S0 s Ikl
w,,sT,Jf;nsjﬁyusj\wﬁ,xf)tm..\%\,gu.u;u
Slaminl p 4 by mls (V4 Kaneko) LT cowsy
Lug ¥ o) LT gladde JB 5 s 5a S5 5 g5
#3oe b e Sl eslial b (Y 0¥) SAS (T L1l
éﬁ)zf&hﬁpjvm\i:;d:lﬁjm_ﬁb(GLM)
L 05T Ly (Lsg Hls gre Sl lyls /00 Jlazl
A 515 alie 5550 5STls (slatals

Y bl Jie

Yijk = ptoitBtyctaBiprayicByjoByij i
Y bl Jue

Yij = proitBityctoBiptayict By oByipeikt i

@%ﬂ%/w

JS o5 wbls dal g JLisa 1y g S5l el 2T
WO Sl Dol jasis ¢l pals o Sl Olsen o
g S5l el e 85 e Olstoe 28 5 e 5T
IS e 3B 4 bg e 555 75 K15 Jpame (e
LDL 5 HDL s S s s 5 S8 cimpen 5 o
dnes ola et ls dlax 516551 pd e Gladanly O s
S5l O K55 Ll d ) S Slde LI S
ol G 1 (YN 0, Ka 5 Piotrowska) wus”
oyt b Gilae oo (o ol SIS o)y S
okl @M’&E}jéﬁ&) (.....:Jﬁl:.a BB 6551 Ol Calises
Slorleml a5 Ol Ciltin slaoged e 5 (O3l sl
S gk 5 g5 o il (oin LB 5 JS) aaT

Al s (b T e (22 F lasr s

by 9y 9 3Mg0
ST YAS @ g 255 am g 4xad VPP sliw (R g opl o
053088 dor g 4B Yo 3l 5 1SS P L le3T o S A s
T K B s (oske axlss V0 5 5 axls3 D) LIS a o
S Slag o plasl (VYY) )86 gy b bt Sl
&Sy e BB G55 Ol Dl g Juls sl T
Sy oti e (TMEN) _ii> 5 (AMEN) (s ab)
L6 5 (TAAR) ) &S5 aaToul Ol slas 53 ¢ (Sl
JS) 0y (1 Tl 5 Ol o 35 5 (DAAF) c2a
V=YV s e 33 b (DAAR) caa L6 5 (TAAR)
S e 3l eslital b ol slae o ks g (555, YY-FY
JB 35 5 ean LB 5 IS wwldwl wlel » s UFFDA
5 DSl Gl ekt memal A 5 s pb Sl 5 S
Sl bkd o5 T A e 25 F e Ol
YAY g SIS 53 & ol el Slolast 5,57,
FeedStuff, ) JTowl weaToiul ul s 5155 o 55 )T
s AMEN sl s ol Joa e eslid (2012
L5 AMEN ops L ollas 7 oo ST, = TMEN

moer bl QL3 Hlas g3de Bl 1 aSul ob e ws



I, e ]

S1=0Bij dr J6 5 S Tl 555 5550 42aT (slaitend =0 (o Sl S = (o (sl edtalie lde = Yiji
=Bk cp s 3 sl ol blise 51 =0Yik cp33 3 sl Jolo bl BB 550 STy 650 0l hee 595l Jele Lol 31
5035 55 Jolo flize S1=0BVijk o5 5 p55 Jale Jlize 31 A =By Ll oks o o 5 5 AL Sl 5 e

135 4 503 llas =€ 5 hala3T (llas =Eijk cp s o Ton) 165 5 el (gl Oy slne 53) o35 ol Lol

Oly Dbas 33) pgw Jolo ol 1 =Y (pin LB 5 JS°

(F3951-7) T 090 LiuloiT Slo - 1 Jous

OF/FA OY/N OF/V OF/OV OF/A 0+ /00 OA/Ad OF/*d (. MYCP) &3 s
\EZAL FA/AD FY/40 FV/YE Y&INA ¥a/0 FE/Y *V/00 (/. ¥¥/6CP) U o dllonS”
\a% \/YY F/AN \A : : . J (L VACP) pkE oy
Y00 \AL VY /Y0 Yy YIFA \AE VvV (. o¥/YCP) b s
AR AN Voo Y /A AL \fins Y/A¥ A e,
Y YF A\ /Y0 TAlq TAls A\ /YF (/. OVCP) )5 520 Il 53
VAL VAld AR VAN /\F AL AR Y (1. 80CP) w1 {875 yum o 531
AN /AN /44 AN AT </AF /40 S NERWIYPY
/YO VA A A /¥4 /YO (AN \/Fe A Sl oS (5
/¥y /¥ Wins Wins /¥ /Y Wins Wiai plab S
/YO /YO AN /YO /YO /YO /YO /YO ' odae oS
/YO /YO /YO /YO /YO /YO /YO /YO EMCPRR
(1o por 50T

:(kcal/kg)r_g ple b6 o550

_ _ - - ¥oo ¥oo ¥eo Yodr Sl edd i (s a5

Foo Foo Feo Feo - - - - Sl e ol A
YY YY/0 Yo/ Y Y Y¥/0 Yo/ Y Pl s
- - /e Wi - - /e Wi IS g
- - % IAD - - % /D S ot (s e
- - VoY /YO - - VoV /YO o
- - /Y AN - - e AR 5 sy
- - A YA - - A /YA JS 0l 5

- - VY /¥ - - VY /¥ JS ot




S EE XN

- - /90 CINE - - /90 INF Js ol
/f Wids - - /f Wi - - o B o g
CIVY +/AD - - VY C/AD - - an BB st 5 e
\/+Y /YO - - \/+V /Y0 - - an b oy 5
¥id% % - - ¥ia% % - - ar BB g
A /YN - - A A - - s BB Ok 5
Y /¥ - - \AY /¥ - - an b6 35,7
/50 Wi%s - - /50 INF - - 2 JB s
\/e V/e V/e \/e \/e \/e \/e \/e ‘...Jf
/0 /0 . /0 /0 /0 /0 /0 /0 s B i
/N4 /N4 AL /N4 /N4 /N4 AL Y ik
Yo Yo Yo. Yo Yo Yo. Yo. Yo. (Mea/kg) s S Jslas

S ke ¥ S8 5 8 e /PACO 0 F eV /7 il 0 S a ¥ CU (8 o Y01 T8 (8 AL AT/ 1ZN (p F o VT MN o o S AST 8 sl 4

- e VIO 1 3 sy o 8 Jhen VIOF 1al p 8 ke 0 1K el g cp 8 Y9 IE ety A+ TU Dy s e TUA ks to o 0SS 8 3l 4
LIS 0 8 e 0 15 s 40 8 oa V/F By ol 60 8 s V/YF 1S 5 il 0 8 e VOV 28 5k 40 8 oa W08 2l 0 8 e VYIS S5 53 ¢ 8
oS ke VST BT 8 eV e S

(395 YT-£Y) Sbb 080 (kT sbvo > -F Jou>

OA/BO OY/VA atidd OV/IAS OF/AD or/4 #V/FY OF/FA (. M¥CP) &3 s
/oY AEZAVN YA/AY Y/ *Y/0F YY/AP Ya/Yd Y/ (1 #¥/0CP) | yoo dleS”
/o \2x /o \2x Y0 Y/ Y/0 Y/0 (LAVYCP) oS il
\ /00 /Y0 /0 7 AL A /0 A (L. o¥/YCP) ale y5
Voo /YA /00 /YO ¥/VF ¥/a0 ¥/ ¥/AS A s,
WA\ TAYs AR Y AL TAT2 AN A\ (/. OVCP) oy s Il (55
AN Y /0 Y Y JN¥F AR Y (/. 20CP) w1 JS 5 o 331
/AN AV + /24 AV /2N JIM /AA /A X
/YO AN \/FY \/FY VY /A /Y \/YY Slind oS (63

/F Yy /e /e Y YO /YA /YA plab oo




I, e ]

Y Ju aclaf

AL AL
AL AL
Vo Yvo.
\E YV/0
ans /YA
AR /AN
Voo VALY
idi +/V¥
LVAT AN
Voo VAL
+/FA 2 /00
AT DAY
AL AL
VA4 A4
YYo Yo

+/Y0

+/Y0

Vo
A/

~/V~
Ve
5¥
AT
Ve
“/FA

/4
/0

VA4

Yo

+/Y0

+/Y0

Vo

LAY
+/AY
AJAT
+/VE
Y
AJAT

< /00

/4
/0

AL4

Yo

+/Y0

+/Y0

1o,

Y
Ve
Ve
/9F
AL
Ve
/¥A
Q.
ED
Y2

Yo

A

AN

Vo,

YV/0

AYA
/AN
VAL
/¥
Y
VAL
/00
N
/f0

VALd

YYo

A

AN

/4.
/¥

WAL4

Yo

+/Y0

+/Y0

Vo,

\K
LAYA
+/AY
AJAI
+/VE
Y
AJAI

+/00

/8
+/F0
/\E

YYo

' e oS
Tl oS

('/-)aﬁ j:.‘LT

s (Keal/KQ)pad stio 16 (5551
Y e N
31 Sl o el i

el S

S5 e

IS ot o e

J5 o

N

JS 0l 5

JS it

J5 o

2 b e

2t BB et 20

ar S o

s JB ops s

an LB o6 sy 5

an BB 5T

an BB s

S

s B

V’f*”'

meqg/kg) s SN Jslas

eSSk ¥ S8 5 8 ke FACO 0 T e 1/7 il o T e ¥ CU o 8 Lo YO FE (0 8 AL AP 1ZN (0 8 Lo VT MN 1o S US 8 514
- e VIO Zd‘g)\éﬁ)c(f&:«\/b"lk‘nﬁg?;&b:K3 "J.:al;';_j?_)?g:n\'f:E ol g A 1U :D; R ERARERN U :A ool g te (J?}l:fjh‘_;‘j‘AiY
LS 0 8 o 0 10 s p 8 en V/F By ol s 8 o VYS 1S il (0 8 e VO 1S 0y s 108 o Y /8 2l 0 8 Jen WY/ 1S Sls st 8
S ke Ve OIS (ST 8 e VYo oS




e 8519 Tl 5aals g Oy Calsen (glao g 30

wwTel Ol iy blize Ol Js (P<e/00) 55 038
“FY) 0)93 JS b &S 5 IS a L 350 4Tl 5 ST, 5
2 Ls S Sopan glajled 1y &Sy ot (S5s))
DAAEXDAAR (o5 o S 51 0T (5o oS
G Syl S cul Jo s ol (P<0/00) 35 odd osliul
G R (B rae STHs )l g Jlie S (S S
Sosrh 4 b o (551 Ol ool 1 (A6 oME b o 2
sl blize 5 Jol Ol S - 5 (P<e/40) 55, AMEN
P e 355 ol gan ¢ e Tl 5 (651 el 5 Oy glse sl
s gl [ HDL 5 U S ety oS s 5 58 I8 it
TMERN (go5:8 L Gollas o o a5 (glae o 147 Lisls olazs|
56 o LDL jliie a5 Jl s «(P<4/00) ding ol ads
OT SMie (27t S p o s pudS e e (235515
b s Ol e sl Sl s 05 DAAR opi 4 Ly e
S5 el b Lo o lasminl B (6l5 an SU Tt
56 0L ogd blize J1 1 AU Sls gme Ssli L il
e o S b S g S b 4 by e S| el
(P<:/:0) 55 TMENXTAAF 5 o, S a by
S S ped pla b L e a3y Jlie DS L
il Lol DAAE 5 TMEN (gops (P>1/00) Wsy yls
s 0233 0Ll 03 e sl 5 dw S (JS s ol
25 3yse Tl Ol gla s,y S Il s «(P<4/00) wus
e o L e D
6 o s gme ysba &Kol denl 5 e T luie (P>4/00)
A5 K 1 e 0 Cakitn slaess ool 351 S
Mas STy aeTawl 5 @550 Ol ot blame Sl
23e o 5 e S S sba 35 ls dme O e apsl 5 e sdT
oS5 SR Glae i oo L odd 48 s 4 by e
blaze Sl sl Sy (P<i/00) 5, TMENXTAAE

.v\.;bﬁ )‘Jg_;:*‘ﬂ‘&

%ﬁ%

oW
5 655 ped e b Lo e S plie 5 G5 Glasminl b b
oS el 03 8 255 0 5 F O sl 3 S5 S,
ki) 053 op e « DAAR s TMEN lul , Slie glae e
S Gyge 33 P<0) s o 255 Gl s sl 1y
b Lol 5o oS ateTinl Ol loegd o Gl oo sl
G Ol Glrosd blime Sl ) p (SEIL 3gmg 0 O
DL b am (S50 FY o 3 4T (sladal 5 d e 6
TMENX S5 8L oks olaf glao o (3 a0 oS 515
o3litnl 4S g 33 (ki 0l O35 Cp i i bl Ceb TAAE
.C«:"JJL:JJQ\)au\}j[)jj;}i):rfAMEnxTAAF%fJJ)"
055 2 Sl Jlize S e (a5 S5 s S L
S Wb jadie dol SIS pwy p bazdlt S, FY 43 o)
Sosed 4 by 0y93 S (b wls) 055 SRIB MG (5 A
(TAAR L awlis ;3 DAAR o5 .(P<:/48) el TMEN
Solsgme Dol &S Jl= 55 55 slwl 1) 65 5 05y Al
ORI ey ST s Tl Ol Calibes (Slae sl O 31 oy
3550 deldonl 5 6350 Ok ras blime ST As edalie 05
@bl 4 b e o5 035 Rl o 508 S 2 165 4 5L
AMENX S5 S L Glas ot g0, 51 45 5
SIS g b aS Iy (P<e/00) Wisg et s TAAR
e 3L 35 g0 diaTianl 5 &S 55 diaTinsl Oy (o0t Joline
S 5 Gosd 4 by w55 05 RIS e S w38
—osui Aol Sy (P<e/00) ct DAAE X DAAR
S sls Ol aeT ladel 5 (551 b 5 Ol Cales (sl
a;;au_);\,TMEnu;j)gauﬁzséuaﬁs&u)uﬁs
e es N3ST Dpan (5 e ST Gols s sba sy
ol s sl gme DI TAAR L awslis ;5 DAAR opi
b by ml o n (P<00) 58 sl (biae ST
S 513 Ol ST g ae Tl 5 (5550 Ob Slae s Jolize Sl )
o 51 S Lol ol 4 bgs Sht e e 5 50S
oslizwl AMENXTAAE S 5 S L Gilas obss sl



(5390 -E7) 00T dgw (bsT Sladz g2 Susi Sdmul § g i 0y il Sogad 'Ol J1-F Jgax

vas® a/5¥° FANVE® YoAD AMER
v/o¢? Vev/ev?® ov/eve yreod TMEn
/eeVA <o /ooy YARRN JEERN P.value
1/44 \RRVi4x O+ /YY \ATas TAA:
Y/ VeY/eY 5+/54 YAV DAA;
F/EAVA FFEFA FARNY ARV P.value
Y/ a4VA" Fa/5¥" Yiys® TAA,
7 yeyay? ovav? vy.v? DAAR
VFEYA RN /OYVE /e YVE P.value

s o Sbe s blize )
V/AA ar/ys© FY yov.© AMEn x TAA:
1/40 P deryP iov® AMEn x DAA:
Y/ VoA ? or/ar? st TMEn x TAA:
Y/ A Veg/E v/ YA’ TMEn x DAA:
DY VAN YRR ey P.value
Y/ /¢ e ” vane® AMEn x TAAg
VAY /S VAR Av? AMEn x DAAg
Y/Y VgAY N7 yysy? TMEn x TAAg
Y/ 5 VY NS yyvy? TMEn x DAAg
o/ OFY L/AEAF VIR VIR P.value
Y/ Veusss® D /+A Y\¥O TAA: x TAAq
\/Av Veoss b+ /aV YIAY TAA: x DAAg
Y/ AP F4/Y) IR DAA: x TAAg
Y/Y Vveosve® OY/NY \ans DAA: x DAAg
YEYY VAT CYAVF FYIVE P.value
Y/ ¥ ar/ . FO/00 1400 AMEN x TAA: x TAAg
\/AY ar/Fy FA/SA Y AD AMEN x TAA: x DAAg
1/40 ANy FV/TY Y.Yf AMEN x DAA: x TAAR
\AF VYA ov/8Y YYAQ AMEn x DAA: x DAAg
\/AA VPA/YY OF/5) A TMEn x TAA: x TAAg
Yoy V- VIVA OY/Y0 YYVY TMEn x TAA: x DAAg
Y/ 8 ez OV/Y+ Y14y TMEn x DAA: x TAAq




¥ Joua alsl

Y\ Ve 5/5F O+ /AY \A\%2 TMEn x DAA: x DAAR
VSV AN /OVAS IOVAS P.value
ey /¥ +/OADA YE/91 SEM

.m)l:@n&‘,w‘5|)l;~/~bck.~): (Lilods 03l OLES il ;o 29 o b Ot o 31 25w a J:S&h&;ﬂg‘
. - PRy Y

JSA.:,«T.L:.»:‘ S ITAAR ‘,TAAF ‘Qj‘ L5‘)i ol c?w:: 6133’ r—-:’yha J.:B 65,‘ :-TMEn cQ"ﬂ LS‘J'.’ ol c’uﬂ.; 6;:5”9 r.-:!yh.c J:ls LS);" :AMEn
S e 5 STy in JB el 5 5 4 DAAR s DAAE Glis) s 5 5T, 5

T YA g (g SBdr g 38 (655! pud b b dawf o (95 (Sl 9 | s 95 © o Lo S0 gud ' 1 J1-E Jour

¥ 5P 1.q° 4\ ° Yo" AMEN
Y4 ¢ 8 yye? ol YARE TMEn
DARIL YN AEER! /OYNF <ofeen P.value
r oy P ) Yvs TAA:
Y4 oF vy ? Ve Yor DAA-
AACF YA VBT /544, /A VEF P.value
vy of A VoY VY TAAR
Y4 sy 110 \of YoV DAAg
YA VEYY YYO IAVSY JRVES P.value

g o Slro s Jlae Ol )

s Iz Vof AF Y5 AMEn x TAA:
v 5y ¥ a4 Yoy AMEn x DAA:
v 0 33 A v.st TMEn x TAAg
YA 55 VYo " Yv. TMEn x DAA.
LJFAFD CJAVOY ¥ Y vy P.value
e ) Y q) Yor AMEn x TAAg
2 £ Vv Ay YFA AMEn x DAAg
v sV VYE Ny Y4 TMEn x TAAg
Y4 5 VYY W YA TMEn x DAAg
AN /5 JFANF ANEY JADY + P.value
e 5y Y \of YA TAA: x TAAq
2 5¢ Wy A VY TAA: x DAAg

(GF 335w 9 Hiudrg )




I, e ]

£ Jyu ald!

v 0 Yy Voo Yoy DAA: x TAAg
Y4 Y 1% e Yoy DAA: x DAAR
/YOO Vali s YAV ialis < /OFY] P.value
vq o4 ey q. Yo AMEN x TAA: x TAAR
YA Y 140 VA YF) AMENn x TAAr x DAAR
v v 14 ay Yoy AMENn x DAA: x TAAg
v 2 1.9 Vg Yoo AMEn x DAA: x DAAR
Yq 2 \YY 114 1 TMEn x TAA: x TAAR
¥\ 2 Y. A vy TMEn x TAA: x DAAR
Yq 2 \Y§ VoA A TMEn x DAAr x TAAR
\% 2 \YF NF V. TMEn x DAAr x DAAR
o/ 0¥ IVEVA VA7 s VD IAFNY P.value
+/3A V40 1/44 O/\) B/ SEM

sl e 3l G113 /00 e 53 (e 0l DL i Cog o b O gt 8 Sl e 53 8T ola o il

. - RIS Y

I wnTawl cs 5w TAAR S, TAAL aojt‘slﬂeuc,,w:gs,z,.msﬁ\:,&u‘sjjsl:TMEn cQ}lgUe-\.&c:a..aJ‘5,atlpv_~:5_,{l:abkls‘5)j\AMEn
,g:;_,..,&fbfr_a‘);liwﬂ\:wh_ﬁ:;mDAAR,DAA,: c}l:JJJ_,a)d;‘)_,S-

T PAT Ggw beF (Slada g 38 (59 3 mud golio b Tad o (F95 (Sdomial " (owgh 0 pr il (Sloged 'O F1-0 Jue

FIAD Y/oF° Var® /¥ v/va® AMEn
O/NY v/a¥? v/o¢ /¥4 var? TMEn
LOA+D R <ofveed YTV A P.value
O/fY Y/ar? Y/ P Yied Y/¥A° TAA:

/00 Y/oF° vy e Y YA 2 DAA,
AAYY R <ofvend LAYV <efeeed P.value
/74 YIAS /¥ V¥ Y/5A TAA,

O/A Y/5Y Y14 v Y/0¢ DAA,
+/FYON /YYAS o[+ AN /YVAD ART P.value

¥

(G5 235s 9 Hiadgsa)




0 Jyu= dold!

o o Sl gt ka5

o/%Y Yo ° \IVF Yok Y/ed AMEn x TAA:
¥/FV Y/on" Y0 Vit Y0¥ AMEn x DAA:
/%Y vy Y/YA VEY? ¥/V TMEn x TAA:
¥/5Y Yo YV Ve ¥/ 5 TMEn x DAA.
VAN O PFAS YYD AYYS P.value

BV YV 1/40 /¥ Y/r AMEn x TAAg
IR Y/ V/4y /Y0 /YA AMEn x DAAR
¥/M Y/ Y/9¢ \/FY ¥/ 5 TMEn x TAAg
/s YIAY s ¥ Y/A- TMEn x DAAg
INOY +/OAVD AR </YYAD ATZZN P.value

o/+v YAY Yoy ¥V Y/$0 TAA: x TAAq
OIVY VO 1/40 ¥ Y/F TAA: x DAAg
/0 Y/OA Y/oY \/§e Y/AY DAA: x TAAg
£/04 /0 Y/FY /¥ \AA% DAA: x DAAgR
L/BYAD /¥DF CIAYSA VY </AFAY P.value

8/+¥ VO VY V¥ Yoy AMENn x TAA: x TAAg
O/FY /Y0 VD ¥y YoV AMENn x TAA: x DAAg
TV Y/5v YA \/Ee Y/0A AMENR x DAA; x TAAg
¥/0V Y/ Y ¥V Y/¥ AMEN x DAA; x DAAg
0N Y Y/o- Y/FY \/ED Y/AV TMEn x TAA: x TAAg
1Y /Yo YNF \/Ee Y/0F TMEn x TAA: x DAAg
¥/5v Y/ YIAS \/§e ¥/v5 TMEn x DAA: x TAAg
¥/ Y/ Y/vr ¥y ¥/e0 TMEn x DAA: x DAAg
SV CVYEY Y0P CAYSY C/ED ) P.value

oYY Y oA | oA SEM

..\Mj:Ls'.uQ}LéJLglj:'/-bc]a.»Ja cLlodd 031> OLES alin o o > L O o 5l w8 Jbﬁd_l.ad,_gsl__a‘
5SS aaTa o5 4 TAAR sTAAE (o)l ¢l a&cm&&r:}xbt}fﬁ‘sjjl:TMEn ) 5lxo&@mé‘5ﬁlbr“§xb‘}gugjleMEnr
;,L_s;,,.,aft,,s.rat}{un,-._,T,\,ﬂu,;;@:DAAR,DAAF Glsyse




Aad oo Pl P15 3500 G55 4 S e o s S L 2
Gl p oo Col Llg o ST e il
O el 5Ll 3 (G5 e sdhe dse T 550 (SC5 4 5
&S o Esl u'z)ljf oK s s L;(:.&» sl A
o by o o5 cpl Sl b 55 0 BNS 0 5
w by s it s Sl ) g e b1 s ol
ol gLt 31 536 218 o 6 1 s s &S o5
Span G150 087 Hall 5 Guyton) et el
o2 5035y by e (So5b S IR L ST
S o Wy (518 0 e 5 IS s gLl
G551 SRl LS el (Y40Y) 0, Kes 5 Routman
3Tl S I g b ae STy el sl oy
355 o0 SIS T 5 e 5 ¢Sl bl IIT gl
Sl STy e Gl L &S Conl sl edeis
3 SIS S 5 DT e e ST
bl oRIP ey by mee 5o WL 5 51S e

Y+ 0, 5 Pinheiro)
sn 5l 65 polie Jlamial Lol o 5T Sl s
S I O sl SRl sk 0 e
GRS 53 Ll dal e e ) e 255 & ks 5
e e b g TMEN op 5l oslinal o0
gl i 0T JUs & 5 e Shg alpl Cel
LA 4 Ol ) pabsn o) S W G glacd b
S ol Lod Gran Shs GhIB1 D @ T CJ
G OT JWs 4y 5 0y (6 sdie ol 5n ol 3 2131 sy
» A Es) 508 phe ob e Sl Gdn s A S
548 5 Hie TMEN (o505 L Gillon o (slae o
G A e BB L sl Gl O e Jg S
4 oled ol 53 33sed Sl B S o5 5l (AL Nl5 e f s 0
boGlas 3)50 ool 8 A8L o SHE s 03p SV s

Lol (WWAY) L3 G s

\Y4¥ e c@‘éf}lﬁqﬁnh‘? oyl

oo
Gphnle SUly 258 Gladr o 45 dilosls Olis Slalas
S Goze 22 5L Ly G55 oml poke sl Sl b
G331 oS Sloe o L il o bl ls Jlasl 53 BT 0L
53 (0488 O, 5 LeSSON) bl s gllas 09
o3l - 0y (655 el SRS o8 e 5o ol BT
sdalin e g i) 53 e 36 65 za TMEN o5 )
o boawlae 5o (gls g Ral8) by S o LS
s AMEn
STy slde o551 Silys sl dpene sba sk 4 S
G55 O pan iyl ahian Ll S o @ 1) 55 s
Gy G 53 bl ) S ol sk jasia 5 ASL
s Fisher) sy aals 5385 o5/l oS ks (slae
.(1aa¢ (NRC «\avy Wilson
5 (Yoov) oL, 5 Dozier E=E L Ry ol el
23 ST O e 2alS e (Yoo A) 0, Ken s Kamran
s Khaksar .s,ls calbs 65,0, b, (2 e &g
el ey b5 a8 W ST edel (Y2+A) Golian
5255 O 053 13 gne SRl Lol cuan L6 weTutnd
Dgh 0 &Sy o pan ialS 4 e TAAR o5l eslinal
CaTlanl o) Gk olE e bl 55 5l G o
i s ST, 2alS el JS
b oS a8 Slel (Y0 F) 0l,8ea 5 Maiorka « S
055 Sl 3l 5 e STH 55 S5 JS aaTibon] bl o,
S 55 SIS e s (Yer9) Zaghari .ol 5t
Tl Glry o JB Tl 50 bl (o 6 0
ol e o Lab laTal sl Wiy e JS
PR G 53 g ST ssh fdd b s Lol 5 AS
S eslinal Calate byl s <ol o 13 gne slis
A odalie ateTdml L5 Ol Calises (slao g
edlel «(144A) Pesti 5 SMith e 51 Caleses oyl g b

U.éfmdf\)}i c)}:.b o > L;}J]‘&.a\fgb)y)éé\fa.\i

@%ﬂ%/w



w G5 ls “:‘TgSL“J:M‘ o=l O Calidea (glao 5 56

5T Sl & o sl (e 5 e > Rl
DL b Lo.w)k_:. e_)j\ Jﬁf_‘jel ‘Jj) Lf:’jJT 45.‘,>J ﬂ‘f‘ 4{)}.&‘50
G5 s .(044F Leclercq , Larbier) culs aals o
Cel STy iull o 00 s e Ll ol
onTol W iz 5 S oy 4 (ST plie L Sl
s Js a1y oyl & bl Gk 31 05T

U'»:::jﬁ- cb.a/‘eﬁq- L.SJJ”‘ &Agbwuﬁ C,..w\ ‘5)}]-,& ‘-U
ar BB Tl Hlee Sl eslinal b e 55 e
Gb S SFR oFan A Ll g o 3 S
&AK(:J.M'GJ)\}Jﬁf)‘}a&ﬁ:)gﬁ-‘J}Q‘}ﬁ-Jéfw
Sty e e 5 2 Sl 1AL Wl e 0yl RS il
Y++y Liukkonen) it o o 05,7

E NG A

Seslizal 4575 87 Olse 015 o Gl () B 4 S L
s J6 eTislasnl 5 550 5L 0l ¢l TMEN (ot
W ool wpm 285 e GHE o (T g
Al il JUisay 5 Falis 60 plin 5 50 5 035

gl o @55 L e & el (5)5,0 xS
e Dlrlol dajpe Kia bl 2a 5 e s
bt g ool A8 3 g pde Jlo 55505 S S5k 45 T 4 s
5850 5 gl Dliios o631 5L s I eslinal

b el 6 e (K5
<294

1 Anti-nutrient factors

2 Apparent and true metabolizable energy
corrected to N equilibrium

3 Total and digestible amino acids of Feeds
4 Total and digestible amino acids
Requirements

5 General Linear Model

@%ﬂ%/w

Cov g S S cules S 2,18 (Y-0r) Malheiros
i 4 ) Bl b ol 53,8 w1 e bt S S0
G ) 4 sy esls Lo a8 e e 68
AEL pp Bl Goo slaadl L sl

oIS L S oSl (YaA0) Steele 5 Rosebrought
Sl sl JLse 1y S8 Chle 213 o b 5,
S L35 el (Y+20) O, Ken 5 SWENNEN ™ 5550 5
2 e o pl g A I Sl SIS ot
L3505 S 3 yuen S5 i Sy &S ol bl G
AL Bl Ghls Lag en ST oL s SR oFs s W
L33 p e 5 S8

o O b et LU Gk o Leadly (5 5 ke
35 ST Cpae Bl s 4 (0448 Sturkie) s i
G b amlis 53 TMEN 25, U Gl olss (slae
10 5 8.8 15 ety Llesl s 55 e omis s AMEN
WZ3L B b ol 53 sl s eyl (JST s el
4 Ll O 53 0T 28 & a5 b gl e 131
WL el e G 5 (STpke b RIE s
skl Cmles S dany oo b5 4 10 (YA Davison)
g o 3 AT L s el 03 (Sl L
sl I Glodas Jidw Al gals 50 0T awl gladl
o3lital 350 G5, e g O W, 0L 3 & (glacaT
ISl S oo £,8 o 513 e 2B 3550 350 0
3355 35S U s 355555 S (e )y LOT S
338 o 53 &G sl el LB 3 T i

S Sl Wl e 0 3 Sl el A5 513 &l s
bl IS 0yl Oyl 53 sl s e 2B 1530
IS el oyl S o Jsemee ST Sl O &2
S dsl o Sl Dl Job S JSom ol SIS slae 5T
5 Ly 5 5 gm0yl 5 30 3 OB, s TR
Jol 53T e 5T Loy 55T 20 5 Sl cpl 510

bf&k}"



Jhons, D.C., Low, C.K., Sedcoles J.R. and
James K.A.C. (1986). Determination of
amino acid digestibility using caecectomized
and intake adult cockerels. British Poultry
Science, No, 27. pp: 451-461.

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, No, 87. pp: 468-474.

Kaneko, J. J. (1989) Clinical Biochemistry of
Domestic Animals, 4 th ed, Academic Press,
Inc, New york.

Khaksar, V. and Golian, A. (2009).
Comparison of ileal digestible versus total
amino acid feed formulation on broiler
performance. Journal of Animal and
Veterinary Advance, No, 8(7). pp: 1308-1311.

Larbier.M. and Leclercq. (1994). Nutrition and
feeding of poultry. 1 th ed, Nothingham
university press. pp: 121-158.

Lesson, L. (2011). Feed stuffs and reference
issue and buyer guide 2012. Nutritional and
health poultry. pp: 52-60

Lesson, S., Caston, L. and Summers J.D.
(1996). Broiler response to diet energy.
Poultry Science, No, 75. pp: 529-535.

Liukkonen-Anttila, J. (2001). Nutritional and
genetic adaptation of gallitorns birds:
Implications for hand rearings and
resticking. Acanic Dissertation, Faculty of
Science, University of Oulu, Oulu Yilopisto,
Finland. Retrieved September 17, 2007
fromhttp://herkulesoulu.fi/isbn951425990in
dex.html.

\V‘\’F)Lg_zcgsﬁb(}l&@‘ji}c\'f‘ oyl

&Uo

o e gop 0 it e Ol Caba oz Sl
S o 03 il 8 Tl Calsa - gaw 3T (1Y)
5 ol e 5 2 T 23S ol Gl f e gl
s O e et Sle (S
CFASOV 1o (W e ¢ (S el 4,50 ST L

5 ap OYAY) O (o8 5 . Wbl wo (G S
AYAV (ol Ol cogen oo 35 ol Sl 3 e silie
LOV-00: o

Davison. F., Kaspers. B and Schat K. A.

(2008). Avian Immunology. Published by
Elsevier Ltd. San Diego, USA

Dozier, W.A., Corzo, A., Kidd, M.T. and
Branton S.L. (2007). Dietary apparent
metabolizable energy and amino acid
density affects on growth and carcass traits
of heavy broilers. Poultry Science, No, 16.
pp: 192-205.

Farrell, D.J., Mannion P.F. and Perez-
Maldonado R.A., (1999). A comparison of
total and digestible amino acid in diets for
broilers and layers. Animal Feed Science
and Technology, No, 82(1). pp: 131-142.

Fisher, C. and Wilson, B.J. (1974). Response to
dietary energy concentration by growing
chickens. Energy requirements of poultry,
1th. P: 151.

Guyton, A.C. and Hall. J.E. (1996). Text book
of medical physiology, 9th Ed

Harr, K. E. (2002). Clinical chemistry of
companion avian Species: a review.
Veterinary Clinical Pathology, No, 31. pp:
140-151.

lyayi, E.A. and Tewe, O.0. (1998). Serum total
protein, urea and creatinine levels as indices
of quality cassava diets for pigs. Tropical
Veterinarian, No, 16. pp: 57 — 67.

ﬁﬁﬂé/w



w8555 aaTgladul b5 0L Calides (Glao 5o 30

Maiorka, A., Dahlke, F., Santin, E., Kessler
AM. and Penz. J.R.AM. (2004) Effect of
energy levels of diets formulated on total
digestible amino acid basis on broiler
performance. Brazilian Journal of Poultry
Science, No, 6(2). pp: 87-91.

Malheiros, R.D., Moraes, V.M.B., Collin A,
Janssens G.P.J., Decuypere E. and Buyse J.
(2003). Dietary macronutrients, endocrine
functioning and intermediary metabolism in
broiler chickens - Pair wise substitutions
between protein, fat and carbohydrate.
Nutrition research, No, 4. pp: 567-578.

Parsons, C.M., Potter L.M. and Brown R.D.
(1986). Effect of dietary carbohydrate and of
intestinal micro flora on excretion of
endogenous amino acids by poultry. Poultry
Science. No, 62. pp: 483-489

Pinheiro, D.F., Cruz, V.C., Sartori, J.R. and
Vicentini Paulino, M.L.M. (2004). Effect of
Early Feed Restriction and Enzyme
Supplementation on Digestive Enzyme
Activities in Broilers. Poultry Science, No,
83. pp: 1544-1550.

Piotrowska, A., Burlikowska, K. and
Szymeczko. R. (2011). Changes in Blood
Chemistry in Broiler Chickens during the
Fattening Period. Foliabiologica (Krakow),
vol.59, No3-4. pp: 183-187.

Rajman, M., Jurani. M., lamo.ova. D.,
Maeajova. M., Sedlaekova. M., Kotal. L.,
Jeova. D. and Vyboh. P. (2006). The effects
of feed restriction on plasma biochemistry in
growing meat type chickens (Gallus gallus).
Comparative Biochemistry and Physiology,
No, 145 (A). pp: 363-371.

Rosebrought, R.W. and Steele, N.C. (1985).
Energy and protein relations in the broiler,
Effect of protein leveles and feeding regimes
on growth, body composition and in vitro

@%(ﬁ%/w

lipogenesis of broiler chicks. Poultry
Science. No, 64. pp: 119-124.

Ross, J.G., Christie. G., Halliday. W.G. and
Morley Jones. R. (1978). Haematological
and blood chemistry “comparison values”
for clinical pathology in poultry. Veterinary
Record, No, 102. pp: 29-31.

Routman, K.S., Yoshida, L., Frizzas de Lima.
A.C., Macari, M. and Pizauro, Jr. J.M.
(2003). Intestinal and Pancreas Enzyme
Activity of Broilers Exposed to Thermal
Stress. Brazilian Journal of Poultry Science.
Vol (5), No (1). pp: 23-27.

SAS Institute, SAS User’s Guide: Statistics
Version 7.0. SAS Institute Inc, Cary, NC.
(2003).

Sibbald, 1. R. (1989). Metabolizable energy
evaluation of poultry diets. In: Recent

Development in Poultry Nutrition. Edit. Cole,
D.J. A., W. Haresign Butterworths. London.

Smith, E.R. and G.M.Pesti. (1998). Influence
of broiler strain cross and dietary protein on
performance of broiler. Poultry Sicence, No,
77. pp: 276-281.

Sturkie, P. D. (1986). Physiology. 4 th ed.
Springer verlag. New York.

Swennen, Q., Collin, G.P.J.A., Bihan-Duval,
E.L., Verbeke, K., Decuypere, E. and Buyse,
J. (2006). Diet-induced thermo genesis and
glucose oxidation in broiler chickens:
Influence of genotype and diet composition.
Poultry Science. No, 85. pp: 731-742.

Swennen, Q., Janssens, G.P.J., Millet, S.,
Vansant, G., Decuypere, E. and Buyse, J.
(2005). Effects of substitution between fat
and protein on feed intake and its regulatory
mechanisms in broiler chickens: Endocrine
functioning and intermediary metabolism.
Poultry Science, No, 84. pp: 1051-1057.



Teteh, A., Tona, K., Aklikokou, K., Gbeassor,
M., Buyse, J. and E,Decuypere. (2010).
Effect of low-protein or high energy levels
diets on layers type chick Junenile
performance. International of poultry
science, 9(12). pp: 1156-1160.

Wolynetz, M.S. and Sibbald, I.R. (1984).
Relationship between apparent and true

metabolizable energy and the effect of the
nitrogen correction. Poultry Science, No, 63.
pp: 1386-1399.

Zaghari, M. (2006). Formulation of broiler
diets on a total amino acid versus a
digestible amino acid basis. First Congress
on Animal and Aquatic Science Iran. pp:
286-289.






