)

ST& w‘é Q‘wy“ Ql""“ . [g'(‘%\é {4@2

e ]

’Animal Production Research

(FY-F0) 1WA sz oylatl o JLoo

P
UUZJ ag’}

9 € 1op5S A Wlo o Slos p jLigyp P g 138 Alnss aliseo Zolaw 5

f o . Y R £ S = . ) . .
L bg o Slo yrol (e (65,085 i hlw ¢ s (ol (6500 | o

L (e gy oKl (65,5l 00Sitils ¢ sols pale 09,5 cads ) owlids |5 aus-gal sils -
Law oo olRails «(55,9leS 0aSlails ¢ gals pole 09,5 ¢ Lobiwl -Y

L egs oluils «(55,9liS 0asliils o sals pole 09,5 coliwl -V

L eg olRails (55,9leS 0aSiils ¢ alo pgle 09,5 ¢ Losils -F

QAN F iy b - A F il o 5l

ol

o man Cobld (fpop S Sl w0 Slas sy mil s S Al it sl Jl g jsliie 4 (bl ol
VA+ o plol (Sxin Y5 B YA (o 51 NS035 slag e 5 ()55 slaplisl oo (339 5 (lodg shtsieal ullad ((s3h
WS s a Lol V¥ 555l Linles] &5 3ok Sl )b (B 10 W36 (¥ sle dypms 38055 ¢ ye dalad
Ero sk i 5 LS5 @y olegd G 4 (05 0 )5 Yoo g 5h0) SWigy wul s 99 9 (000 VIO 5 VIV o) 13lS
Cobw 3l o §yapsS (hS lio 5 38050 sl e suds 3 Shae ialel 0)90 IS o auidly polaisl 1S5 e 5
5 el BB 63580 5 550 meil g IS Al pobas Jlegrizen (P>2/00) <8,55 )15 g n w3l s IS albes
(P=+1-DVY) o555 5 (P<e/+ 1) poingis jiutnsivel codlad (P> 0) 590 o cine oy I oske 5 gy s okl
o5 oo sl & axls VVAE o Ve /FY o @) 3Lg s il b oy LoSie IS allowsS oo VE/OR Ly o ayiis 5 o
o ;5 YIVE) ols Galidl 1) poiogso sl sinel Colled gy 3l (9938 comizman 28l (ial¥l (6l sime j5boay (280
s suoys VEIBR b b 1, 1515 oS g5 o a5 ol i Ligles] ol s (P=+ 1+ 1+ ¥) (2l o, s gl 45 arly 159
5 EropsS S Slio (s oSles n shte Sl AT ATl o 0,5 ool IS5 lag e 0 o sy w3

bl 425l sk olye e Canll3

I8 035 € e IS S o Shae g, jlowin giaal o 5l rgindS gdojlg

*

smirzaie@basu.ac.if| gt sdiu o

doi: 10.22124/ar.2021.15020.1474



llB g & en S Slao o Slas s 5Sgp w5 S Al Gilises palavs i 5 jead sl (5,00 |prans vf

eisn man Sl (2 L bl ml
ol ol 5l g ol roli8l 1) Sore Slge g arel slaasl
).é.w.é 9 WT le.b..\ml La 03 .\.:La 6‘4.’&:.’ o s)‘s,o )LJ

Hahn) soloy sge 1) 15050 slag e sadsh o)8kee

3 ool 550 g 4> .(Didde and Purdum, 2014

Sher dlse 51 eslinul (alil (St glags 3l
Lis cgz ol sl e Vsame by Silr
;o (Al- Saffaret al., 2012 ol ooy (gadgy o Slos
JoSe a5 wis )57 45158 Ludovicet al. (2015 il oyl
Pl b bge AlmSmo)d Gl aly opx 0sed
s ErpsS ol ()80 Bl cel LSy
JoSo a5 Ws S 5155 500 cpiine b STye3 8 yae
Slio sy mil b oo, ST WS gol> 0y 0,5
maly 0)) pasls (S8 (atlh dles 5l ¢ eSS (AS
AbuS o0 5 deitdn Sgae |) oS gy (139 9 ol
gy el b olyer oo VWIOF s b 1, s ST
ey oy 3 sy O Sles p e Sl B (e
O 5 65,085 (2lie) 3,5 osliinl IS5 sla
,B1 Mirzaie goudarziet al. (2017  puzos .(\Y40
Wl » ooy o bgw dbxs L) IS dlws’ 2 S0l
5 o S35 Gog e ;0 e LB 5 U5 el s
AluiS L g AlleS oo Yo (30l a5 ws )5 ol
g ol als 1) a8 a5 slogre oy o Slee IS
el el 090 Lge Al 4l 0302 GgeVge 8
2y ol b deide Sone | sy 9 S e JB
gm mpl 5l eolawl aiwe) yo oul bl Cladsd
NS g e o IS dlxS ol 0> o Al
ok Sl ooyp Sz Ghaloj] nl el Sgamme
st Slao 0 Slos gy @il g 151 Al il
(SO0 ey N e Olge man CobB (g eSS
loplal (i (39 5 loos) slatsieel 3l ol
plnl (Kdan Y7 B YA (o 51 05055 slag e 10 (o8))55

doddo

Slossl il 5l b dbuST ((Sn @l G 0
o9 dgazme JJo 4 Jg el 0,95 5 cwlie ail
POl shsu Bran g 5548 50 olS (pl citS ;5 la
Sagbs a0 )l 325 4 sobj polie Sl 48
3L 0580 3,0 Ao, DO g Lgw S as 0 e dgas aS
by Sl Shly SIS slag e Shiss Jsesd 0
pled Ceond o duo,0 YA dga andS Jlo O Jlas
dla.ad‘) 3 el 0092 Jl)P u.o.d a .109.’).4 &.orgiu W)
3 Sy ade U Glgie 4 IS dlus (S >
Canola Council of Canadg, cwl # ke ;o o,
Ot 5 Cpogeie zokaw ghls 1357 allws” (2009
Ly A8 & e 2aS 3l 5 i) Jp i
o> 5l Gludsas olge  Gols izen o
Dgad ool joubo 0, 0 02 b oS O jgoas | dlluiS
ol S glie 4 wlgee IS dlus 4 S
T gk oy )0 Lige Al (6l el goladl
S5 e sl ausgine ob pi8 g
S35 o5 omly 5 S5 85 s 25z Liges Al L ]
ol ol Ggme gludiias el 5 w8
el sl b (Khajali and Slominski, 2012
alox 51 dlus ely5 o8, 51 oolanwl a4 JLLs axgs
c.i:.ws)l ».\.».w‘ 63[} S Cowl ol Yylf r‘al.: L: ).w 99 Wé)
sludssas oole op i ol canl ool OYei365 605
oy Jols Yails sl 0¥ 3565605 IS 10 59290
(oebsls 5 sl 51 (9 mb Js¥se 035 L
Yo ogax a5 Canl of5] ans] glaoul g SV gn 45 olS
g oy Jola Vgils' )0 35290 (g n e Ol 5l a0
aoys Ae Jobl g Ol g S cal Va5 oS
oilidl slaol, alex 5l (Zeb, 1998 siiie Jolswo,.e
oS slaps I 5l ol J3IS AluS gladss b;))
3 eolaiwl Ll (gdse Slge 31 (59080 il jekaie 4



Yo

(FY-F0) VYRR lief ooz o5l os Jlo ool Sl Sl

card g EppsS odgi dmosls (pl 5l al (g lsy0,65,
Cyo Jolo 5l € papdd 0053 ul dpwle Slyg> s
ST Shsd b curd 9 0y Sy 5 e 039
S el Cessty ranSS 0058 p (Bras SlygS e
moatls o)l jliie 4 (Kzie Y7 5 YF XY X i
395 39 LSS 5l eSS d0e 93 (£t S o
Wb e g bl Bolal Syge 4 (0)90 o SLL
Sl g Sole Gialesl ol 3o (s 9590 S Slio
A g il xSl res 5 pali) 05); S Slao
cSle Insize Joo) Jlosus uadsS 5l eolatwl b ooy
(8 e 5l oolitul b fomiw 1005 55 5 (Rl 928
5l ooliul b o5 sla asly Lol sssies a5 Slio 3 5
A dewbre Ll oashus &)1 g ¢ eSS 0j9 (slaosld
o celo YE St 4y bog anss aiwgy (Haugh, 1937
b o 5 48,5 13 Cugedes a2 )0 PO gles b
A e S L) 2Bo b Sl gl )l eolitl
o) Jlazms yieg e 5l osliinl b 5 bbding culs
mojlal o e oo 0 CBo b (el ,eiS el INSiZE
gy 2l s plyiea Wil Sile G 5 655
Slgo in bl (pw)p Cux isdie Ve pde Sl
ran Jlyd Sl asys +/0 (Sxia Y7 bl 5o ik
@ bagye wb adlol cnlel sleopz 4 pg)S ws]
4 ey S oSt ool ctalosl laoyex b 5y Jlez oo
Al ey e b g Wad 485 spdioele o) lyie
23 08 eyare Gl S Vsl bl
09l 0 SYpaE s 5 S pslaaz S5 oud s Lo i
O g S (Celw VY Soe 4 ugends a0 £1)
¥gab 5 cialojl sl ;0 s9zge pls (g5, iad
cilo AKA, C 400 Juo) yios IS cony ) oslizul L
=o3lasl Jlals oliws 5l eoliiwl b yie 5 9 (ldl j9iS
50 ey dS| cdale (Garciaet al., 2008 Wl (5,5
Saha and o (s uSejlasl ¥gad 5 iolej] slee

(Gilbreath, 1991

o9y 9 Olge
wilef] sloona 5 S5 sladre Siypm (st lod
Yl g S35 Ere axkd VAL ulesl ol o
ol SIS 7 b LB o S ¥ b YA oy 5 W36
5005 @ oledd (b LYY a5l Glalej] o) 50,
Lylys jo atse A Gow @ (IS ;0 0 £ ashad 1l
s 8 e 35,5 )3 o] 3,50 Sy sl
4ol s o olojl 0,90 Jobo yo auxils Slyes g ol 4 ol
P sheels sl Ay ol cele VF s (5558
G VF oogamme jo ol Ol ax o ol Jlesl j,a0ll
b S mieles vy 4 g el vgende 4253 VA
2oy ¥ Ve Gho mhu aw Jold (o) 3590 Jalge
doyd bl p by dbus L LIS dlbus 055l
5 VIVA o zobaw i ol i 4 &) o> (29
Pl e 90 g (o> o LIS alusS as e 1F/04
moy2 a5l BB g (5 0 p S Vo g o) LS5
Sype kol (Shygs olse gleord S5 (talel slo
S 5y Jels ciole] sloo ez pelats 4 oslis
(AOAC, 2005 wind s,uSosliil 1S Al 5 g
Shss dlse 50 5250 aiel sloacal by (izeen
4 308 Ogdle bl (il eslitul L 55
opz (V Jguz) ol i LwgSd Soilgl S i aleug
oS 6 ysbar s lged L allouiS—d ol s vals
Gleal, ;0 odd Aoy sdse dlge Glxlisl JSlas
ool W-36 (Ysle drge ()50 JIS 055 E50 SS9
A e Ghlesl Gal o eslanal 3)50 mpl o
eS8 alews 4 oad oJes (Ronozym& ProAch
sl Jsl,S s 4 a5 o9 Nutritional Products DSM

e Codlad (p iS5 00 Oyl 4 polie o i
oy ol 5 g casl YO- o+ PROT/Q e &
Sygo d F 50 08 Voo Jlade @ wansSady oS5
sl ad Ll 5] ol inlej] gloers 4 S
Vs 5o gl plerd coS 5 5 oiules] glao s

el ot |
Oygody Slyg> Bras ifropi 4 Slio g 9 Klac
alig, Oygods E e 3 9 ol g (Sae



2llB g & en S Slao o Slas 1 5Sgp ] g S Al Gilises palavs i Ken 5 jrad salis (5,06 |ppans ve

(09290 Candy (bl p io,0) (cialej] sloe o 10 eolatul 5,50 (STyg3 lge oloowd wuS 5 -V Jgo
Table 1. Chemical composition of ingredients usinthe experimental diets (% as fed basis)

Corn Soybean meal Canola meal
Dry matter 89.55 90.08 91.65
Total ash 1.13 6.70 6.90
Crude protein 7.78 45.33 34.06
Ether extract 3.50 1.60 2.90
Crude fiber 1.92 5.20 12.70
Amino acid profile$
Methionine 0.16 0.55 0.57
Methionine+cysteine 0.32 1.09 1.18
Lysine 0.23 2.48 1.50
Threonine 0.22 1.50 1.10
Tryptophane 0.05 0.53 0.36
Arginine 0.36 3.06 1.67
Phenylalanine 0.35 2.05 1.12
! Estimated by NIRs.
b3l gloo oz (gdie olge oS 5 5 oo S (gl Y Jgar
Table 2. Ingredients and nutrient composition efélxperimental diets
Ingredients (%) 0 7.29% CM 14.59% CM
Corn 57.75 54.26 50.75
Soybean meal 27.41 22.63 17.84
Canola meal 0 7.29 14.59
Soybean oil 1.87 3.00 4.13
Limestone 9.82 9.75 9.68
Dicalcium phosphate 2.07 2.02 1.97
Sodium chloride 0.40 0.40 0.41
DL-Methionine 0.18 0.15 0.13
Mineral premix 0.25 0.25 0.25
Vitamin premix 0.25 0.25 0.25
Chemical composition
Metabolizable energy (kcal/kg) 2750 2750 2750
Crude protein (%) 17.02 17.04 17.07
Crude fiber (%) 2.52 3.12 3.75
Calcium (%) 4.26 4.26 4.26
Available phosphorous (%) 0.50 0.50 0.50
Sodium (%) 0.18 0.18 0.18
Chlorine (%) 0.26 0.27 0.27
Digestible lysine (%) 0.81 0.79 0.78
Digestible methionine (%) 0.41 0.40 0.39
Digestible methionine+cysteine (%) 0.66 0.66 0.66
Digestible threonine (%) 0.55 0.55 0.55
Digestible tryptophane (%) 0.17 0.17 0.17
Digestiblevaline (%) 0.72 0.72 0.72
Digestible isoleucine (%) 0.65 0.65 0.65

T Each 2.5 kilogram of mineral premix contained 38@fy iron, 66000 mg zinc, 8800 mg copper, 66000magganese, 900 mg
iodine and 300 mg selenium.
2 Each 2.5 kilogram of vitamin premix contained 7000 IU Vitamin A (all-trans-retinal), 300000 IU \dimin D3
(cholecalciferol), 6600 mg Vitamin E, 550 mg VitanK3, 2200 mg Vitamin B1, 4400 mg Vitamin B2, 448@ Vitamin B6,
2200 g niacin, 110 mg folic acid, 27500 mg cholthéoride, 125 mg Antioxidant, 55000 pg Biotin arRD8 pg Vitamin B12.
3

Canola meal.
Protease added 200 g/ton on top to experimente hieluding enzyme.
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Table 3. Effect of different levels of canola meatl protease enzyme on productive performanceyiofgdens
from 28 to 36 weeks of age

Main effects Feed intake Egg production Egg weight Egg mass Feed conversion

(g/bird/day) (% hen-day) (9) (g/day) ratio
0 96.06 92.34 61.19 56.64 1.700
Canola meal (%) 7.29 97.85 93.68 61.04 57.17 1.715
14.59 97.25 92.11 60.78 55.94 1.741
SEM 1.049 1.173 0.434 0.698 0.0141
Protease w?thout 97.45 92.65 61.03 56.61 1.725
with 96.66 92.77 60.98 56.56 1.712
SEM 0.856 0.957 0.353 0.570 0.0116
Treatments
0x without protease 97.10 93.11 61.37 57.40 1.696
0x with protease 95.02 91.57 61.01 55.89 1.703
7.29x without protease 98.86 93.61 60.98 57.06 1.737
7.29x% with protease 96.83 93.74 61.10 57.28 1.693
14.59x without protease 96.39 91.23 60.73 55.37 1.743
14.59x with protease 98.12 93.00 60.84 56.51 1.739
SEM 1.482 1.658 0.613 0.987 0.020
P-value
Canola meal 0.4821 0.6015 0.8029 0.4683 0.1365
Protease 0.5190 0.9303 0.9345 0.9520 0.4203
Canola meal x Protease 0.3532 0.6133 0.9055 0.4119 0.4347
Treatment 0.5466 0.8378 0.9841 0.6413 0.2792

SEM: Standard error of the means.
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Table 4. Effect of different levels of canola meat protease enzyme on egg quality traits of lakiergs from 28 to
36 weeks of age

Yolk Yolk color Haugh  Egg shell Egg shell Egg shell
Main effects index (Roche unit weight ratio thickness
(%) scale) (score) (9) (%) (mm)
0 44.74 4.96 81.77 5.80 9.18 0.566
Canola meal (%) 7.29 44.33 4.76 82.17 5.72 9.22 0.571
14.59 45.06 4.85 83.05 5.75 9.26 0.573
SEM 0.308 0.065 0.455 0.072 0.089 0.0049
Protease w!thout 44.81 4.87 82.26 5.77 9.27 0.566
with 44.61 4.85 82.41 5.74 9.17 0.574
SEM 0.252 0.053 0.371 0.059 0.073 0.0040
Treatments
0x without protease 44,74 5.10 82.30 5.85 9.29 0.578
0x with protease 44.73 4.82 81.25 5.74 9.08 0.563
7.29x without protease 44.36 4.75 81.58 5.65 9.23 0.537
7.29x with protease 44.29 4.77 82.76 5.78 9.21 0.583
14.59x without protease 45.31 4.75 82.89 5.80 9.29 0.572
14.59x with protease 44.82 4.95 83.20 5.69 9.22 73.5
SEM 0.436 0.093 0.644 0.102 0.126 0.0069
P-value
Canola meal 0.2558 0.1180 0.1522 0.7192 0.8476 0.5690
Protease 0.5917 0.8276 0.7822 0.7275 0.3268 0.2208
Canola meal xProtease 0.8372 0.0618 0.2398 0.3931 0.7386 0.3891
Treatment 0.6230 0.0779 0.2483 0.7390 0.8509 0.4733

SEM: Standard error of the means.
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Table 5. Effect of different levels of canola meall protease enzyme on AlM&nd nutrient digestibility

Main effects

AMEnN (Kcal/kg)

Crude protein (%) Organic matter (%)

0 2740
Canola meal (%) 7.29 2756
14.59 2751
SEM 395
Protease W@thout 2737
with 2761
SEM 32.3
Treatments
0x without protease 2731
0x with protease 2748
7.29% without protease 2746
7.29% with protease 2765
14.59% without protease 2733
14.59x with protease 2769
SEM 55.8
P-value
Canola meal 0.9578
Protease 0.6097
Canola meal xProtease 0.9832
Treatment 0.9943

53.47 78.86
55.57 79.11
54.88 78.25
1.440 0.327
53.60 78.88
55.68 78.61
1.176 0.267
52.99 78.63
53.96 79.10
54.60 79.96
56.54 78.26
53.22 78.06
56.54 78.43
2.037 0.462
0.5906 0.1983
0.2359 0.4594
0.8472 0.5638
0.7021 0.1152

SEM: Standard error of the means.



A

(FY-F0) VYRR lief ooz o5l os Jlo ool Sl Sl

Rl el ead G Y Jpa) S8,S
e WS 0j9 oz 5o by AlnS Glra IS dlbws
Mirzaie goudarziet al., ) sls a3l 1) Ja8 5w o
LoYeuj95elS  jdgae 5l Lol OYsame (2017
A 35 05 S g e 55 ole b i Logasis
S 51 oolatwl ws,S 5155 adbze o B,k
laphil (oo (39 2 (S35 laazsz oz 0 LIS
Manyeulaet al., ) culs I 518 oiws ol
Gy Yoy LIS alleS gl (igli3l Jidss s (2020
Sl Gl 1) (SbeS slaazg> Gl ()39 (o 5o
ooy L L g als LI sgms L & canl (Sae a5
2 51 ol g 03l IS oS 4o 55 slatlis ol
bS5 5 3l el Sae 45 5905 o cine yol> iales]
Kocheret ) ol &b )38 050 sl e ;0 5)ls5 oKiws
G gn mpl b e 0505 JoSo rizen (al., 2000
el Soe a5 Bl HlaSiw 5 oanellig) (s 2 65U
OB G 5 &858 0z 5o osliial 950 IS s &

bl bgpe iolesl ol o ous solatl

Ty o Sealips Al S Siby 009 slaes il collad
ol sl il Jlazo a5 5 el S35 o331
Ol S oo ajeSiny sl a5 SL sl ey
Sloay ) BLlo L 09 oo ounlice peingss 1o m il codled
Oeores g 03l Bl ) (sledy, At jeSany GeSums
Sl 00y G e 5 sl Dol (glap T colad
owll (kegami et al., 1990 wols gl |,
SR S ge 4 Culs wess; Sligime anjeSns
5 20 slampl G ol gae e 4 g e
(o Lo b sl inlple a8 e Canilon e
oyl j0 dezge B aliwg 4 ool ablel sdie olge
25 Limges G381 s 5 05 o0 ST 1, oS Jshes
Sl Gl Sy (1o T codlad al58) 098 oo 009
ses gl & azgi b 1) 3l cld By o
s 09 T ol L slapli] e ()
Cos s glage LbylsS oSims 5l (slapll
log)] Blite f1 5 5550 iyl JIS Al ol 50

(8l 0,8 e [9219) L 035, oty giel Cudlad 5555 @5l g IS lowS” Galises gslaw 518 Jga
Table 6. Effect of different levels of canola maal protease enzyme on intestinal aminopeptiddsetac
(Unit/mg of tissue)

Main effects Duodenum Jejunum
0 6.00 8.56
Canola meal (%) 7.29 5.94 9.38
14.59 9.55 10.36
SEM 0.224 0.489
Protease without 6.69 8.93
with 7.74 9.94
SEM 0.183 0.393
Treatments
0x without protease 5.8% 8.03
0x with protease 6.16 9.08
7.29x without protease 5.74 9.98"
7.29x% with protease 6.15 8.8¢
14.59x without protease 8.0% 8.7¢
14.59x with protease 10861 11.94
SEM 0.316 0.678
P-value
Canola meal 0.0001 0.0971
Protease 0.0103 0.1176
Canola meal xProtease 0.0515 0.0508
Treatment 0.0002 0.0511

SEM: Standard error of the means.
&¢Means within each section for the same column diifflerent superscripts are significantly differ¢R& 0.05).
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Table 7. Effect of different levels of canola meal protease enzyme on relative weight (% body hteif the
internal organs of the gastrointestinal tract girlg hens

Main effects GIT Liver Spleen  Gizzard Proventriculus Pancrease
0 10.90 2.11 0.10 1.35 0.40 0.24
Canola meal (%) 7.29 11.11 2.00 0.10 1.33 0.41 0.23
14.59 11.51 2.21 0.10 1.40 0.50 0.21
SEM 0.593 0.012 0.010 0.082 0.045 0.013
Protease w?thout 11.15 2.00 0.10 1.40 0.43 0.23
with 11.20 2.18 0.10 1.35 0.48 0.24
SEM 0.498 0.018 0.010 0.057 0.028 0.019
Treatments
0x without protease 10.90 2.00 0.12 1.41 0.47 0.25
0x with protease 10.90 211 0.10 1.35 0.46 0.22
7.29x without protease 11.11 2.11 0.11 1.36 0.45 0.24
7.29x% with protease 11.20 2.00 0.10 1.34 0.48 0.30
14.59% without protease 11.43 2.12 0.10 1.40 0.36 0.26
14.59% with protease 11.72 2.20 0.11 1.36 0.41 0.24
SEM 0.665 0.187 0.010 0.103 0.053 0.027
P-value
Canola meal 0.7470 0.4323 0.4325 0.8545 0.9911 0.7569
Protease 0.8771 0.4800 0.6378 0.5071 0.8624 0.6332
Canola meakProtease 0.9875 0.8898 0.4926  0.9832 0.5322 0.0576
Treatment 0.9789 0.7341 0.6123  0.9640 0.9021 0.2011
SEM: Standard error of the means.
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Abstract

This experiment was conducted to consider differenels of canola meal (CMand protease enzyme on
performance, egg quality, nutrient digestibilitgtastinal aminopeptidase activity, and relativegheiof digestive
organs of laying hens from 28 to 36 weeks of ageotal, 180 Hy-Line W-36 laying hens were allochte six
treatments, five replicates, and six laying hensdnh replication in a factorial arrangement of 8y completely
randomized design with three levels of CM (0, 7.28d 14.59%) and two levels of protease enzymen{029€0
g/ton). For the entire experimental period, thedpiive performance of laying hens and egg qualieye not
affected by CM levels or protease enzy@e(.05). As well as, there were no significant effetCM levels and
protease enzyme on AMEprotein, and organic matter digestibility of theet (P>0.05). The aminopeptidase
activity of the duodenum P&0.01) and jejunum R=0.0511) was significantly increased by 14.59% CM
supplemented with protease enzyme (10.61 and 11r@4 mg of tissue, respectively). Duodenal amirutjzase
activity increased by protease enzyme supplementdi.74vs. 6.69 Unit/ mg of tissue)PE0.0103). The results
showed that CM can be included in laying hen digtdo 14.59% with protease enzyme without any abreffect
on productive performance, egg quality traits, aattient digestibility.
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