Sloghagls
ol @olc

VE B AY Gl VYAl /¥ ojles YV als / ol pole (sla iy oy i

Jas 59aa b g oudi 5, 91Jes ¥ 93lS dllais by jo slao o ju (a3, T Alide 7 ghas &l I
B 58 Slada s (S 9n sladaiidd 8 ) (3 s g Laaladl 59 wySlas 3 us b5y

T aiS GLbl play 9 TOlS0e gy Liew a9 8 g5 ¢ (5 Y g oailis Lo

VYA Sy 'CUU AE/VY/Y Y sl '@)U

%ﬁ))' aK..L.’r\J ;6)')_5[.\:5 60@‘: c&\a (:jl& o}; .,\..L)‘ L;»L.\.::)ls 4.’(.>).AT u,’:.j‘b‘
¢:A_9)‘ oli.i_;‘b gd)')_}his 65@‘5 ‘Li‘b C}l& e‘jj§ Jt..»‘v

an gyl oIS (65,5 5LES (godSLiils (sols rj.l.a 05,5 6555 L;ﬁr..':ﬂ;

o oS (g5,lS e dSKils sl wl.c 05,5 6553 Gamiilst

E-mail: p.baghbankanani@tabrizu.ac :«5Ke J yes®

oussa
r8ua il wde A8 S slada sa (sl al S e S Bl e S8 il shils (30T 5 e tsiladliag disey
09 wSlae s 0357 JaSe 5 pue (g Alide rshan L Y SIS dlaiS (55 5Tae 31 dalllae [t 4 Glale)T 0ol
JoosiS a0l Ui 4 (ialedT IS Ghgy ad aladl s S sladasa Soa slacud slie (A 5 G slaghal
el 4 5 (pUSHLS o a S e Yor 5 3Y0 i) Gue mhs 4 3l soliial b obad olS £k IG o YXY
A 53 50150 Glas A Lo (YA Gl ) 5 S8 S st pa aalal £00 slan b (ws0 +/Y 5 /) lea) (03)]
Shsd st oy 5 0w 0O Ol 8l iEalid .08 K o) sem (S50 EY-TY) lGaa ¥ (g8,50 S Ho s 4 LIS
Y oIS dlaiS g5 Tdae ((P</40) @8l s g solasins sob 4 ue p sl Yoo mlais LY IS US55 50 Jae b
by Gaaldl 1 s 03y solins Db s 4 (P<H/0) Gu3,T s /Y e Gusddl s (P<o/Y) Guo b
Aadles 0oy ol LSl 5 Lagha O3 5 S ssia ooy RS Eel 3,0 wans /Y hludeSs
Yol dlaiS Gl 5 slas pa b sad LIS sladasa oo a8 005 Croioml a8 (P</-V) a 33 5 (P</-0)
OB 5o Sl aneal (plawady clile (P<o/-0) witi saalite Guo a SLS o a S lie Yoo s bsai 5551 Jae
oSy (P</01) us Soml Ko phes g0 € o Gi5oTae,00 /Y b st JaSe slas pa L sad i
e Sl GalS sel WS o pue b Y SIS AliS (55 5Tdee oS ol plas Giale)T ol bt (K Hob 4 algd
25 Cage wlgioe Gn30] wens /Y Gagddl Giges 5 a8 38 glacaa uSlee  Lan¥ g KK

S G5 g 5 8 A3 S 4 (5505 ] il



WA Lo 1F 0)led VY als / old pole (gl ying}y & il

Oss Jlad sae b Wil oo 5o s alble Gue (a3l
case dac¥ i KK uiad 5 Juals ol
pla 5o SlS S Gl wdy (Saololb ols Guals
s o0 Y S @YU b I soliial
Jao Gasidl was ol b s £ Aa S sladasa
S soldia) cublE s Hu SEA S e 4 Guo
S sS slada s s ma 5o Y SIS JlasS YL sl
WSalla 5o (Yo GLKas 5 8w ga) ol Huss |
S e bug @S bl glaguss @
alilpe UK Al g5l Jae €l sals glas
SOe0sd 9 SBeoS ead caady w Slae Jolae Gue
oo bosad i clasSa Hu 1) gadsus sl
OLlSar 5 Goal) wrdias s DS Gl g5ls
OlKaa 5 G N Gl 5 (So¥ NAAA
ol S s Slagia Gleets on3,T (144
W SoASanS) G g5 wle (G slad Slse D)
b o OB g (ol (a1 S
Sl (YN Gems s laaled) el 0¥ Lagaed
sl sessa 5 LT 5l ol wd S 9 sl il
g Wlge ol s 5 ousl el o ki
Laaon o el slasl SSHE avd sl (gl g
b V8V hlKea 5 Ib) was Ll L8h eas
wblga alins lad £ 8 K o) ge olallls
col sat GBI Gy He 03,1 s eIk
pho gL o bl 51 (YN oKaa 5 ol g3)
BB B i (SE S5 5l) Supsl el suS
LS ol b Ve olid Jisb S w3l
=00 S 1A 5 st 35T gl Guus S 4 ,al8
OSea 5 b)) a8 Gl s Gk Ol Wb La
3ol AL iy s e Jals 4 Ko e B (Y0 1V
Yo g a0 sl Ga S sladasails 9,5
culls 5 oo5,l Jlate (YooV oK 5 JU) el
Lo dlaiS @ cas Yol dlaiS 05,1 ana

VINE 53l 53 a SLS o a S Y/HA) alal oo S0k

douds
Oloae 4S8 s oo 3 Clais oL 5 gl S 4 ¥ oIS
30 Y51 S T 2 g5 50 s ge S gl sal
Yo ol eSO dlaiS Hu s g0 ¥ g5 S 6K (e
oY s S (VA 05) adbiee p S e JsessSee
VP eSS loitas obS3 (priaee 5 Lo
Sy s gew gole alla Lo & wal e
ol anl 3 e lag T w3ad ) Jola © 56 &Y geans
5 wolosd) wdl aals swiyy uSlae 5 okl
S 5l il b OLS S Gl (Y2 V s
L 55 5 Gy sgay oS At slagias o
oo OIS oS lageilE )l Sae 51 (A
OSST 5 35K @y sud Salgouea 0 pd e il
YooV e 5 Sluy) S8 das Lkl
5 PH 0t psmes pold bbid cal KT
wile S @ bas ik g0 oal G ssaa
S5 IS s blsSsn) @bls
- o8 md callad )l 4S 0s S e Ja i sl
OoKaa 5 Geusle 5 VAAY L1y 5 uuasdS) wsl
Lo 505 oS58 (WL isums dagi,l S 3ab (VAAY
Sras GhalS Cage JAa S slatasa s Lo
chs ORALS i 558 (OS5 iy 5 GhalS (S a
soat 5wl WS Hud K5 (sadl g0 slag e
o3l 50 5 suS slam iyl callad Huas by ,s
sAlasle K ¥ o8 e 5 o So) wis S pe il
ol A glaghs, 5 (S (Yoo Ly wbie
—opa S 5 suliinl LacsY ) S K O sllals &l 3
O9ssd Flaal (Yoo Dt 5 Sluss) cd Gus sl
Jola Y pimns p50 5o 5udd bogan 4 e S
9 LgT L GusliaS s dac¥ 5 S 5K (s05a3 )
Olose uiad ) Juola s 56 oY smns wlg b
sleis (350 5 opalS 1 LaeY s SoK cna
e 5 Slass) sasee Ol 1, YK dlas
S wo S i, (VAAA) Gsawl 9 SAY (VY



AR )] X9 Ltbrnl..\.sl )9 c.))SJuo.C P L 6)51}4.0 09l L 9 04 6)9]J4.C L;\fyls s 4.:1.: 2 dl.tbb)o 3 L)“"))] walisee Cslo.w u‘).s‘

nlesT opm & 31 S Lo i £ 15 soliicdl oy 50
Cudils ssa g dasa 4alal A 1SS 58 Lo S 1SS0 0
G (ad) esma) (Soou Y G B (SHe0 YV G
cobe b pinlesl slasyum ad suilysa Lada sa
bl o QLS g 5 peadnlie LB (350
() sin) Bad abs (142¢) NRC slaan s
p Sk sis sl o el pinle )T slas s
ol o (O5,] ws s Hhs +ue 2 KIS
OB55) wm s /N H ue a SES o8 Sl s
Y+ e a SIS o a Sle Jia sola o
o aSehe o sla gena (B30 s
Gols oo (50 was ha + gus 8 SIS
OB551 wmss /Y + e 2SS 5o 8 S L VYO
Y+ e 2 SIS 5o a Sle VYo (sl (soun
o aSihe Yoo sla ena (B30 s
Gola oo (OB55) wans shie e aSHlS
5 OB55) wmya /N e p SIS 5o a Sl Yoo
Y+ e a SIS Hu A Sl Yoo sl (o
pla gl (hase Iulyd ug 30 s
AT osse 4 S 5 ol 5ug cdlesS (K,
288 OBy LW o Giabeyl sauee b
Ghas 3 owe O b Y S (ool dee sl
Y/AY 5 VY Llaie S sliie s ok suliid (gl
S e A+ SlaBe o Slusaliy Gue ol g a <
o oIS sk < (V5 GUaS oSS L ol )
Gol Y olS iS55, SAlPSSs sk 4 G
Lol Y6 cae 4 sad gusldae gladlas o <

Wad sols e ol S Bl gda 50 1 sles

OoKea 5 aalsd 51448 NRC (o SIS 50 o <
oS b Lges oS (YL ol G030l (V0N
S aose ondsl (ealsd (Al sl wis e Y SIS
S aS (Vo) GlSan 5 Lsadl) 0 Haub s sua 5o
Y @ohwdeSe s oS w8 saalie (Y++1) o)San
sfle Aa S ladasa spa Lo on3sl s s
B8 GBS (Y1) olKan 5 laal s il s
slas a9 003551 wmsu /8 5 /Y (giludeSe S
S 0% 08 OBl ca e VP dlaiS Gl
SIS (Yore) OLKes 5 oSy wd Ja K sla
Vo slols S sladasa was slady g S W0 S
O weoyu Ao ) i € wial o on deo,0 Y- B
5 ol ol Gas 5o (Su5sleiad 9SO Wl
chw 0 3 s b aduledl o (Y004) ol,an
(4o VA 5 V14 /oA /84 A/YA) oi5,T JaSa
ol S winls Glas dun dpaals wd, o
5 s s i dgaale G5y Gl oo e (30T
walllas ol 51 Saa Gl by a0 S dassdsale 5has
o351 5 ue Alide £ oba (g3l e DI s
el 51 (A o8 s o slacul sl w Slae
o slaea b sad a5 A8 S slatasa o sla
sosldee b dhaly 5o s YIS dlaS ok
8 Jsaad GEale 3T ol ) CBua (ue L Y 9IS dllaS
VSIS dlaiS o a g s slac¥ 5 SO (it ws
seeS 1y (3ol 58l 5 Bua g sy o Slae
SES slata g oo wd, o Slee s o Jlaial

e VP llaiS sily o soomn b sad 305

Lagdiyy 9 9lge
(VoA uly) 65555 55 i S dasa dakad §20 slass
osldae o ¥ L YXY Jo) oS0 Giled] S 5o
Vo i) ol ge Lt 31 Gus JuSa L Y 9IS WllaS
0501 e ¥ (0ue pSelS Lo s Sihe Yoo
e MalS ok s s (s Y 5 /Y s



WA Lo 1F 0)led VY als / old pole (gl ying}y & il g Mognyd o gy Ylgy adae £

‘:..Z‘afl.o",i $lae s Il -V Jgun
Table 1- Composition of experimental diets

Ingredients,% Starter (1-21 d) Grower (21-42 d)
% SI)95 A3 (YV=Y) oleT o paa (PY-YY) adiy 0 a2
a,a Corn 57.00 55.34
L s Soybean meal 38.00 0.00
¥ 5 dlax< Canola meal 0.00 34.10
@, Bl dlaxs Corn Gluten meal 0.00 3.53
L 25, SOy Oil 0.63 3.80
olid avulS o Dicalcium phosphate 2.15 1.34
A€ =y < Calcium carbonate 1.14 1.00
L Salt 0.30 0.30
a3l e JoSe Trace mineral supplement? 0.25 0.25
Oaeliny il ge Jo<e Multi vitamin supplement? 0.25 0.25

(/) ok dcalane il 5
Calculated analyses (%0)

aend ie L8 (55,5 Metabolisable energy (Kcal/Kg) 2900 3000
sl 555 Crude protein 22.00 20

als s Crude Fiber 2.74 5.06
Al Calcium 1.01 0.91
oot o5 oliws Available phosphorus 0.45 0.35
o3, Arginine 1.54 1.07
cuoal Lysine 1.35 1.05
(it o saie Methionine + cysteine

oo Y 0.90 0.74

| <l e Linoleic aci
wal Sal gl Linoleic acid 173 316

A s a Sihie Vo sas p Sihe Ao Al s S b 00 HSie Sl Ve Jald Juae JoSe B o SHIS S e

N e  CRIA RSP
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VYO ol sS Sk Yoo onSms poShe /) (Sl wnd a8 e Ve a0 S e Yo Bro el S50See

a5 cilanS) (BT 0 Sl Ve 5 Salgd sl o S Lo

Provided per kg of ration; copper 10mg (Cupric sulfate), iron 50 mg (ferrous sulfate), manganese 100 mg

(manganese oxide), 85 mg zinc (zinc sulfate), selenium 0.2 mg (sodium selenite) and iodine 1.0 mg
(calcium iodate).

2 Provided per kg of ration; retinol 900 IU, cholecaciferol 2000 IU, tocopherol 18.0 U, menadione 2.0 mg,

thiamine 1.8 mg, riboflavin 6.6mg, pyridoxine 3.0mg, cyanocobalamin 0.015 mg, niacin 30mg,
pantothenic acid 10mg, folic acid 1.25 mg, Choline 500 mg and biotin 0.1 mg.
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Table 2- Analysis of glucosinolates

Y gals oy oY e oS lule Sogldas 3 g 0 paa 4o
e o (622 p S 1Jse 95%) VA
(s 5.5 /)30 5,539 - )
_ Glucosinolate content of The rate of
Glucosinolate content of the diet(micro mol/ g glucosinolate decline in
canola meal (micro mol/ diet)? the diet after processing
g meal)! %
osldae Gan ¥l dlax
Canola meal without 18.24 6.25 -
processing
L osad sl dae Yol dlaxS
PSS 5 pSlee VYO o 16.09 5.49 12.16
Canola meal processed with
125 mg / kg copper
L ooad sl dae Yol dlax
PSS 5o pSle Yoo gl 11.78 4.02 35.68
Canola meal processed with
250 mg / kg copper
n=y"

n=3

2Glucosinolate calculated only based on glucosinolate canola meal diet.



WA Lo 1F 0)led VY als / old pole (gl ying}y & il

S L8 ena Lo o3l s e olwdsSe
Slia ol G301 5 pue Jille IS (P>/-0)

P>/ 0) 555 Lo pre sad K3

@lﬁb

Om 9 Shae 5 pdnlelT glajlas 531 4 bogs e @l
aal Shd GBoms .l swu S G Y Jgaa o
S5 50T 5 pee Giline pb B S gaa Lsh
che b YK dlaxS go5ldee (P>1/00) K
5 058 ol sels Gue a Sl 5o oS- L Yoo
La S ladase o Shsa Jas o o
Bas ors 5 o ooy olXl Js (P<-/-e)
sad ()l oo 3 S gaa B a3 SI,pa
(P>+/+0) = K5 5158 GhaledT a50 Job 5 (30!
2 9gg Seb s 5o 55T oledeSe win a
S Shhsa bas coms o5 4 o Slae Sl s
S e 003 s oue JlEe ol
OolB8l (Shss Gyan Jold (g0 Slae (gla il
e enbell )9 59 Shsd bas cuyd 5 O
(P>+/+0) ati Jlu

e sG> 5 (301 5 e AliAs £ sl (58 553
RSB Uk 5 Gugrnll G OIS wane Gy
s Oos S dlass (P>4/00) st (ghla ne
L ¥l Al gogldae b oliae b 4 dua
o551 sm s /Y pha goladeSe 5 (P<-/+Y) ue
soladeSo Grinan (¢ Jgan) il (ulal (P<:/-0)
Dlosne (Al sel syua a3, dsya /Y o
el (P</0Y) wo R K dbhsns ooyt
5 oue b YIS dlaiS g55dee Sl ) Jals
Alie glagids ol O3y s Oo5,) oledese
ol sad suly GLas 0 Jgan Ho a S 9 Sosb sag,
@ (P<-/-V) p 33855 5 (P<+/-0) 4andlss (ud 53
3] wmsat Y GoledsSe b golspae b
RSE el LB 5w asSe e G0y il Gl
oAl 5 =88 S8 Gus L YK dlaiS (5550 dae

56 a3 w03y wsas ol b (P<:/0) il



Y )] X9 Ltbrnl..\.sl )9 ci)s,l&& P o L LS)QTUL‘"C 09l L 9 04 6)9]J4.C L;\fyls s 4.:L 2 dl.tbb).ob 3 L)“"))] alise Cslo.w u‘).s‘

9039 Gl B Sy ga U8 pumn (i ,T (s b JaSo 9 puo Cildl geu Jglas L Y 6318 Ilais (g gTdas &l 1Y Jgaa
Yols dllais aaly 3 (50 b ouddi i (ki oS glada g o SIH9d Jaasi G b

Table 3- The effects of processed canola meal with copper sulfate solution and different levels of supplemental
arginine on feed intake, body weight gain and feed conversion ratio in broiler chickens fed by canola meal based

diet
. . . & ‘ - " . . N
L EITUINIEE e Shsd dausd cupb
- . YY-¥Y .
Treatments (539, YY-YY) ( ) (5590 YY-YY)
: Body . .
Feed intake . . Feed conversion ratio
weight gain
(poSolS Lo a Ske) sue Cu (mg/kg)
0 2389.35 970.12° 2.558
125 2330.93 1035.0052 2.30%
250 2412.48 1125.68°2 2.18°
3 il slbs SEM 29.71 40.12 0.09
(%0) 55,1 Arg (%)
0 3.58 7.70 93.85
0.1 3.61 7.87 89.44
0.2 3.72 7.68 88.19
3 ylaslicel sUed SEM 0.06 0.19 1.73

o035 Gus CU xArg

0x0 2425.37 910.76 2.75
0x0.1 2391.59 873.34 2.74
0x0.2 2351.09 1126.26 2.15
125x0 2327.55 1097.32 2.13

125x0.1 2346.59 948.79 2.53
125x0.2 2318.66 1058.90 2.25
2500 2348.60 1016.08 2.34
250x0.1 2537.87 1193.88 2.13
250%0.2 2350.97 1167.06 2.06
3, slaa SEM 51.46 69.50 0.16
Jlaal ehaes P-value

Cu NS * *
Arg NS NS NS
Cux Arg NS NS NS

(P</v0) wisla Hla e GEAT w50 0 pelacs 5o aitewss liie e sl &S gulael & sl 5 o
!Means in the same column with different superscripts differ significantly (P <0.05).
(P<0.01)=** «(P<0.05)=* ¢ jias 50 =NS
NS: not significant,*=(P <0.05)« **=(P <0.01)
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Table 4- The effects of treated canola meal with copper sulfate solution and different levels of supplemental
arginine on relative weight of internal organs? in broiler chickens fed by canola meal based diet at 22-42 d of age

\LAJLQ:\B ady O-\‘}l-_l .“ e uz‘:‘;‘ OI < ‘:ésbfl =R e Jla]c u.u.‘.ﬁ
Treatments® Carcass Breast roventriculus  Gizzard Abdominal bursa  spleen Lungs
yield % b fat % P %
(poSslS 5o a S ae) e Cu (Mg/kg)
0 57.93b 21.27° 0.53 1.69 1.64 0.16 0.13 0.53
125 60.482 22.382 0.54 1.67 1.59 0.16 0.13 0.48
250 60.702 22.46° 0.53 1.76 1.46 0.16 0.13 0.48
fas bl :
I MSEM‘SUAA 0.59 0.27 0.01 0.06 0.06 0.005 0.005 0.01
o551 Arg (%)
0 58.43P 21.47° 0.55 1.66 1.762 0.16 0.13 0.53¢2
0.1 59.662 22.14@b 0.54 1.73 1.602 0.17 0.12 0.492
0.2 61.028 22.522 0.52 1.72 1.33P 0.16 0.13 0.47°
fas bl :
I MSEM‘SUAA 0.59 0.27 0.01 0.06 0.06 0.005 0.005 0.01
o550 xue Arg x Cu
0x0 57.31 20.79 0.52 1.69 1.92 0.16 0.14 0.57
0.1x0 57.19 21.05 0.56 1.81 1.78 0.16 0.12 0.57
0.2x0 59.28 21.99 0.52 1.59 1.21 0.16 0.13 0.46
0x125 58.69 22.04 0.57 1.65 1.65 0.16 0.13 0.52
0.1x125 60.74 22.43 0.52 1.60 1.66 0.16 0.12 0.47
0.2x125 62.01 22.67 0.53 1.75 1.45 0.17 0.13 0.46
0x250 59.27 21.57 0.55 1.66 1.70 0.15 0.13 0.50
0.1x250 61.06 22.94 0.54 1.80 1.36 0.17 0.13 0.45
0.2x250 61.77 22.88 0.52 1.84 1.34 0.15 0.13 0.50
fas bl :
I JJ;EMGM 1.03 0.46 0.01 0.11 0.11 0.009 0.008 0.02
Jlaial wlacs P-value
ue CU *x *x NS NS NS NS NS NS
o5, Arg * NS NS NS * NS NS *
B35 1X pus
ArxC NS NS NS NS NS NS NS NS
rgxCu

(P</+0) wipls Sloine AT wim s 0 el 3wl wlidie e sl oS gulael ¢ giw 58 )
Voo s el OO ol 0
(P<0.01)=** «(P<0.05)=* ¢ jas &5u =NS

NS: not significant,*=(P <0.05)« **=(P <0.01)

!Means in the same column with different superscripts differ significantly (P <0.05).
Zorgan weight / live weight x100
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Table 5- The effects of treated canola meal with copper sulfate solution and different levels of

supplemental arginine on relative weight of duodenum, jejenum, ileum and cecal ? in broiler
chickens fed by canola meal based diet at 22-42 d of age

L2 lass “asiles  ps)  pssll p9Su
Treatments Duodenum Jejenum  lleum Cecal
(pS5LS e pSilie)us Cu (Mglkg)
0 0.72 2.14 0.97 0.262
125 0.70 2.12 0.97 0.24%
250 0.69 2.08 0.96 0.22°
3,ylasticl slea SEM 0.01 0.02 0.02 0.01
o351 Arg (%)
0 0.68° 2.07° 0.96 0.24
0.1 0.70% 2.09° 0.95 0.24
0.2 0.73? 2.18? 0.98 0.23
3yl sea SEM 0.01 0.02 0.02 0.01
o351 xue Arg x Cu
0x0 0.71 211 0.92 0.27
0.1x0 0.71 2.04 0.99 0.27
0.2x0 0.75 2.26 0.99 0.22
0x125 0.65 2.05 0.95 0.24
0.1x125 0.69 2.15 0.93 0.22
0.2x125 0.75 2.14 1.02 0.26
0x250 0.68 2.05 1.01 0.22
0.1x250 0.69 2.07 0.94 0.22
0.2x250 0.69 2.13 0.92 0.21
3 lsilicdl sUaa SEM 0.02 0.04 0.03 0.01
Jlaial wlacs P-value
Cu NS NS NS *
Arg * ** NS NS
ArgxCu NS NS NS NS

(P<e/-0) wijla Hlaare BMEAN ws yu 0 s 59 i wlie Wsa glils salael G gl 5o S
Voo omes s 0o e phol 03
NS ¢ sae o0 =*=(P <0.05)« **=(P<0.01) NS: not significant,*=(P <0.05)¢ **=(P <0.01)

!Means in the same column with different superscripts differ significantly (P <0.05).
2organ weight / live weight x100
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Table 6-The effects of processed canola meal with copper sulfate solution and different levels of supplemental

arginine on Alanine aminotransferase (ALT), alkaline phosphatase (ALP), Total protein, Albumin and Uric Acid
in broiler chickens fed by canola meal based diet at 42 d of age

el o]

| | B{L{EWE u:dlsﬂ ﬁt‘ TR w\’_‘_ﬂ s gl
o a af = ) _
Lot ;len ! o) S e pSk) e S
ST o Al 1 "
Treatments - (Rl o ; (tJ-*I:*J u-‘-t“ (ol ; _(J:\J y
A otal protein . ric Aci
ALP(U/L Albumin(mg/dL
ALT(U/L) (b (mg/dL) (mg/dL) (mg/dL)
(pSoLS 5 a S lae)pue Cu (Mg/kg)
0 6.37 2484.20 3.31 1.53 4.88
125 6.34 2567.06 3.59 1.67 4.67
250 6.75 2350.46 3.40 1.63 4,37
SEMa jluitical (sUad 0.298 79.93 0.08 0.06 1.50
3,1 Arg (%)
0 6.47 244113 3.50 1.69 5.27
0.1 6.19 2537.86 3.40 151 4.55
0.2 6.80 2422.73 3.41 1.64 411
SEMajluilical (sUad 0.29 79.932 0.08 0.06 0.15
551 pue CU x Arg
0x0 5.84 2589.00 3.24 1.50 5.42
0x0.1 6.84 2590.40 3.42 1.48 4.74
0x0.2 6.44 2273.20 3.28 1.62 4.50
12510 6.74 2337.00 3.68 1.74 5.28
125x0.1 5.56 2640.20 3.54 1.62 4.36
125x0.2 6.72 2724.00 3.56 1.66 4.38
250x0 6.84 2397.40 3.58 1.82 5.12
250x0.1 6.18 2383.00 3.24 1.44 4.54
250x0.2 7.24 2271.00 3.38 1.64 3.46
SEMa jluilical (sUad 0.51 138.45 0.15 0.11 0.25
Jlial mlacs P-value
Cu NS NS NS NS NS
Arg NS NS NS NS Fx
Cu x Arg NS NS NS NS NS

(P<e/v0) wisla Hlagiae BWEAN tem 58 0 mlacy o witewd 4l e gl oS gulael G i 58 e
!Means in the same column with different superscripts differ significantly (P <0.05).
NS: not significant,*=(P <0.05)« **=(P <0.01) (P<0.01)=** ¢«(P<0.05)=* ¢ jxe ;50 =NS
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Introduction: The name canola was adopted for the double low varieties of rapeseed in 1979. By
definition Canola seeds contain less than 2% and 30 umoles for erucic acid and glucosinolates in
defatted meal, respectively. Although the United States Department of Food and Drug
Administration recognised Canola as a separate species, in the scientific writings the names canola
and double low or double zero-rapeseed are used interchangeably (Zeb 1998). Glucosinolates are
secondary plant metabolites that occur in all Brassica-originated feeds and fodders. Content and
composition of Gls vary due to plant species, agronomic practices and climatic conditions (Tripathi
and Mishra 2007). Glucosinolates are present in all plant parts and are physically separated from the
enzyme myrosinase. Injury of plant tissues during processing or ingestion facilitates the contact
between Glucosinolates and myrosinase enzyme. The Glucosinolates are then hydrolysed by both
myrosinase enzyme present in plant and myrosinase produced by intestinal microflora, to release a
range of breakdown products (Tripathi and Mishra 2007).

Material and methods: A total of 405, 1-d-old male broiler chicks (Ross 308) obtained from a
local hatchery and randomly allotted to 1 of 45 floors pens (with 5 replicates and 9 chicks in each
replicate) measuring 1.5 m2. The 1-d-old Chicks were weighed individually and allocated to pens
so that their initial weights were similar across all pens. Three levels of treated Canola meal with
copper sulphate (0, 125 and 250 mg/kg) and Arginine (0, 0.1 and 0.2%) in a 3x3 factorial design
and nine dietary combinations in equinitrogenous and equicaloric diets (Table 1). The basal diets
were formulated according the Ross requirements (Aviagen Company) guideline. The nine
treatment diets were 1) 0 mg/kg of copper and 0 % of Arg, 2) 0 mg/kg of copper and 0.1 % of Arg,
3) 0 mg/kg of copper and 0.2 % of Arg, 4) 125 mg/kg of copper and 0 % of Arg, 5) 125 mg/kg of
copper and 0.1 % of Arg, 6) 125 mg/kg of copper and 0.2 % of Arg, 7) 250 mg/kg of copper and 0
% of Arg, 8) 250 mg/kg of copper and 0.1 % of Arg, 9) 250 mg/kg of copper and 0.2 % of Arg. All
chicks were provided ad libitum access to water and their assigned diets (in mash form). Source of
copper was sulfate pentahydrate (Merck Company, Germany) and after calculating, the purity was
added to basal diets. The experiment lasted for 21 d (21-42 d), and 24 h of light was provided
throughout the experiment. Throughout the trials, feed was weighted when delivered and when
mortality occurred. Based on the recorded data, feed intake (FI), feed conversion ratio (FCR), body
weight (BW) and body weight gain (BWG) were calculated. On day 42 of Trial, one bird per pen
were randomly selected and commercially slaughtered for whole carcass analysis after 12 hours of
fasting. After slaughter, the organs such as breast, thigh, drumstick, abdominal fat, lungs and
intestine were weighted. For treating canola meal with copper sulfate ion, spray method was used.
At first, canola meal were milled by grinder, then 1.47 and 2.93 grams of copper sulfate
Pentahydrate is completely dissolved in 900 cc of water (per kg of canola meal) and were sprayed
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uniformly on canola meal. Treating canola meal was heated for 24h at 60°C until to ensuring
constant weight. After complete drying, canola meal treated with copper, ready to mix with other
part of experimental diet (table 4). The experiment was conducted using completely randomized
design with factorial structure. Data were subjected to ANOVA using the GLM procedure (SAS,
version 9.1) as a 3x3 factorial, with the main effects of copper and Arginine, and the Arginine x
copper interaction. Significant means among variables were separated by Duncan's multiple range
tests at 5% level of significance.

Results and discussion: Average daily gain and feed conversion ratio were significantly affected
(P<0.05) by 250 mg/kg copper treatment. Canola meal treatments with Cu (P<0.01) and addition of
0.2% Arg (P<0.05) significantly increased proportion of breast muscle. Also the use of 0.2% Arg
significantly declined proportion of abdominal fat (P<0.01) and lungs weight (P<0.05) and
conversely increased proportion of duodenum (P<0.05) and jejunum (P<0.01). Cecal relative
weight was observed the lowest (P<0.05) for birds fed diets based on canola meal treated with 250
mg/kg Cu. Birds fed diets which supplemented by 0.2% Arg had lower (P<0.01) plasma uric acid
concentration versus other supplemmetation levels. The broiler chick's nutritional requirement for
copper is approximately 8 mg/kg (NRC 1994). Various processing techniques were applied to
remove glucosinolates in order to minimize their deleterious effects on animals. One way to reduce
the deleterious effects of glucosinolates in monogastric diets, supplementation with metal salts
(Tripathi and Mishra 2007). The growth stimulation effects of Cu could be attributed to shifting the
gastrointestinal microbiota, thereby reducing susceptibility of birds to disease, reducing intestinal
lymphocyte recruitment and infiltration, and thus increasing nutrient absorption. Interestingly
addition of Cu sulfate could improve intestinal mucosal-morphology, which may contribute to
improve nutrient availability and is associated with increasing goblet cell numbers, total goblet cell
area, goblet cell mean size, mucosal thickness and a greater number of segmented filamentous
bacteria compared with controls (Payvastegan et al. 2013). Khajali et al (2013) demonstrated that
supplementation of broiler diets with 1% arginine, despite any change in performance, enhanced the
length and width of villus in the jejunum.

Conclusions: In conclusion, the results of this study showed that treatments of canola meal with Cu
could alleviate adverse effects of glucosinolate on broilers performance. Moreover, these findings
suggested that addition of 0.2% Arg able to change energy metabolism toward protein deposition.
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