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Tablel- Ingredient and chemical composition of the basal diet of experiment

(pSolS/a 8) (Shosa alseclial  Vopa 0esm fosm Yoo ‘(’:IM J:“S ;(;M iﬁs
. . . . . . egative ositive
Ingredients(%) Diet6 Diet5 Diet4 Diet 3 Control) Control)
C_\_).S
597.00 597.00 597.00 597.00 597.00 633.00
Corn
(/) llas 142.80 142.80 142.80 142.80 142.80 179.10
Soybean meal (42%)
Lo sl wls
- ) 50.00 50.00 50.00 50.00 50.00 50.00
Bean grain
KV 4:u.u\5=i
: 53.20 53.20 53.20 53.20 53.20 58.70
Oyster shell
Sl sl 50 11.82 1182  11.82 11.82 11.82 13.09
D-calcium phosphate
7.4
<ol S _ 50.10 50.10  50.10 50.10 50.10 50.10
Carbonate Calcium
S 210 210  2.10 2.10 2.10 2.10
Salt
oo DL 201 201 201 2.01 2.01 2.60
DL- Methionine
ol L 3.00 3.00 3.00 3.00 3.00 3.50
L- Lysine
2oV malE Gl 100 100 1.0 1.00 1.00 1.00
Cholin choloride - 70
Yo -
@“L“J Jese 250 250 250 2.50 2.50 2.50
Vitamin supplement?
A
e e 250 250 250 2.50 2.50 2.50
Mineral supplement?
b ule - 0.25 0.50 0.75 1.00 1.00
Sand
¢ .
22! 075 050 0.25
Enzyme
g2 1000 1000 1000 1000 1000 1000
Total
Calculated composition
29 EABHLS) (acudd 5sbio (535
(65315 2412 2412 2412 2412 2412 2680
Metabolizable energy (kcal/kg)
(259) & 5500 1368 13.68  13.68 13.68 13.68 15.20
Crude protein (%)
(3259) pla 314 314 314 3.14 3.14 3.15

Crude Fiber (%)
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(e 53) el 405  4.05
Calcium (%)
(e 3) s 8 bt 054 054
Available phosphorus (%)
(e )z 012 012
Sodium (%)
(o2 s) G5! 094  0.94
Lysine (%)
(o2 s) O e 045 045
Methionine (%)

Methionine + cysteine (%)

4.05 4.05 4.05 4.50
0.54 0.54 0.54 0.60
0.12 0.12 0.12 0.12
0.94 0.94 0.94 1.05
0.45 0.45 0.45 0.50
0.66 0.66 0.66 0.74

Vo IVor o /Y0 pobas b it s (Ao JHES T 5008 Y sla s 5 Ao JHES Y spua 5 culle JHES ) 6 )

el a8 5lS Hua S

1- diet 1 positive control, diet 2 negative control and diet 3, 4, 5, 6, negative control with 0.25, 0.50, 0.75, 1

g/kg enzyme respectivly

A+ asilas 5 a SYAV c a8 e ta S Y (Al ta SYY/AA s, fa 8 YA/ 5e ol Sans oo a SIS 58 -Y

™

2- Supplied per kg diet: Mn, 39.7 g; Zn, 33.8 g; Fe, 20 g; Cu, 4 g; I, 397 mg; Se, 80 mg.
2 /A K3t el s sl g Ae e e D3ea SVIY E (Al s aal g Yo v e A ol dualiyy oo 0 S4LS ;a— Y

pSGle £ H2 50 S L

3- Supplied per kg diet: A,3600000 IU; E,7.2 ¢; D3,800000 IU; K3, 0.8 g; B1 (thiamine) 0.71 g, B2
(riboflavin), 2.6 g; niacin, 11.88 g; pantothenic acid, 3.92g; vitamin B6 (pyridoxine) 1.176 g; cobalamin, 6

g; biotin, 40 mg.
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Table2- Effect of different diets on performance traits in Hy Line w36 layer hens at late production
phase
. . P e
. ) B uae e adiadg A Eeas 0ds oSk .
solas gy ) L e - C s g
VLT Initial Shsas Egg sl s g g o "
e nrtia ; production i “lso
Treatments  Weight(g) Feed intake 0 Egg mass Egg weight -
rea (g/d) (%) ) () Total daily egg
weight (g)
\ JL“:.‘S b b b b
1580 101.57 71.40° 430.07 66.40° 845.59
Treatment 1
Y ,las b b
- 1610 11.572 68.45 410.40° 61.72 760.45°
Treatment 2
¥ ooles b b
- 1595 108.22 70.72¢ 418.72¢ 62.11 790.63¢
Treatment 3
¢ JL‘“‘: b b b b b
- 1687 107.95¢% 75.11% 426.11"° 64.40° 870.67¢
Treatment 4
0 JL;LIS b b
- 1625 102.27 77.408 455.40 67.652 942.492
Treatment 5
1,k b
- 1675 103.15* 80.72° 462.72 2 66.11° 989.61°
Treatment 6
SEM 45.45 2.17 3.10 4.16 1.45 37.17

Y slaolas 5 aad 3a8, oo Ve s Jolid (glie SRS Yo ket 5 a3l (s s Jolid e J0S0 Y lasi-)
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1-treatmet 1: positive control, Balanced diet; treatment 2: negative control (diluent diet); treatment 3-6,
negative control+ 0.25, 0.5, 0.75 and 1 g/kg enzyme respectively.

ailie (P<e/+0) mlacs 5u Hls Are AT 5 sa s Sl & s 58 5o liie yud 3Y S g
a-b Means in the same column with no common superscripts differ significantly (P < 0.05).
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Table 3- Effect of different diets on performance efficiency traits in Hy Line w36 layer hens at late
production phase

Shsa dusa sl 55 L i e
RS e K i s Bl OXSsR
o Hlas a5 55 sl 25 54wl 53 - . Jaas
\6 D ..~ dg—\-ﬁ = ~ ‘AA-’ (53\)—*‘ ‘;N)AA_A.‘J: o
Treatments convertion Egg Feed Egg Energy conversion  Egq weight Protien
(9/9) _cost cost (Keallg) ratio —~(gjeqq) ~ COMVersion
(Rials/egg) (Kcal/egg) (g/g) ratio
Volas
Treatment 2.15% 1707.044 385.16% 5778 20.79° 0.3002
1
Y ooles
Treatment 2,372 1727.5642 418.43% 5.892 20.744 0.321%
2
Y oless
Treatment 2.252 1697.87% 412.85° 5.702 19.19% 0.297°
3
¢ olas
Treatment 2.14% 1599.16° 375.40% 5.32% 18.40° 0.288 %
4
o slas
Treatment 1.94° 1584.96 b¢ 365.72° 5.28° 17.72°b 0.268°
5
1 sles
6
SEM 0.078 5.15 15.10 0.212 0.706 0.012

YG‘AJ‘A&:JQL}J&;\;JMJJ\' b‘)_..\ad.o\.‘iu_&:m
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wl A SLE 5 a SN 5o/00 - Voe /Y0 Ly sl pan suti 385 8 5ma Jold 3 346
1-treatmet 1: positive control, Balanced diet; treatment 2: negative control (diluent diet); treatment 3-6,

negative control+ 0.25, 0.50, 0.75 and 1 g/kg enzy

me respectively.

il (P<+/-0) mhacs 5o 5l Gae BB 5 ga g SOl & sies 58 5o wlie ju2 Y g
a-b Means in the same column with no common superscripts differ significantly (P< 0.05).
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Table 4- Effect of different diets on egg traits in Hy Line w36 layer hens at late production phase

‘L.;:‘LL.UJ%O‘}J

GL&)LA&: &f@b{@&m‘)‘ tﬂ#mxm)d
o i (a50) sla aaly (a5) §.50
\PP-SY (Sheslse) - (sm )
Treatment Albumen height Hough unit (%) Egg shell Egg shell tage (%
reatments umen height (mm) weight(g) gg shell percentage (%)
Voles 7.502 88.772 9.252 13.71
Treatment 1
¥oles 6.20° 66.43° 9.06°P 13.10
Treatment 2
¥olas 6.86° 84.70° 9.14% 14.35
Treatment 3
£ obas 7.428 88.32ab 9.322 13.82
Treatment 4
o bas 8.282 90.282 9.282 14.20
Treatment 5
oles 8.14ba 90.142 9.342 14.11°
Treatment 6
SEM 0.17 3.30 0.045 0.47

CUBY slajlad 5 ool 38, o0 Ve s Jobd e JHRS Vslas 5 a3l §as s ma Jolit cule J5380 Y las-)
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1-treatmet 1: positive control, Balanced diet; treatment 2: negative control (diluent diet); treatment 3-6, negative
control+ 0.25, 0.50, 0.75 and 1 g/kg enzyme respectively.

il o (P<e/+0) mlacs 5u Hls Are SR 5 sa s Sl & s 58 5o lidie yud 5Y S
a-b Means in the same column with no common superscripts differ significantly (P< 0.05).
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Table 5- Effect of different diets on egg component in Hy Line w36 layer hens at late production phase

b LS o .. .
Vo T (pS) 8905 053 (o 58) 83,5 dus 50 (p5) s2iee G35 (2em09) s s
iule ) yolk weight()  Yolk percentage (%) Albumen Albumen percentage
Treatments weight(g) (%)
Voles 18.71 28.80 39.77° 59.57
Treatment 1
¥obes 18.18 28.10° 36.85" 58.10
Treatment 2
¥ oles 18.35 28.35 38.70% 56.67
Treatment 3
£oles 18.52 28.82 38.327 56.82
Treatment 4
o oles 19.10 28.20 40.282 61.12
Treatment 5
olas 19.11 28.11 40.14¢@ 61.14
Treatment 6
SEM 0.89 0.93 1.64 2.12

¥ slaslas g oad 338, wm 0 Ve s Jold (e JES Yolas 5 aa T s o Jolid e JH0S 1Y Sl -
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1-treatmet 1: positive control, Balanced diet; treatment 2: negative control (diluent diet); treatment 3-6,
negative control with 0.25, 0.50, 0.75 and 1 g/kg enzyme respectively.

adlise (P<e/e0) mans 5o 5ls Jae AR s ga g Sl o sien 58 5o wlde 2 Y igsa
a-b Means in the same column with no common superscripts differ significantly (P< 0.05).
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Table 6- Effect of different diets on egg component in Hy Line w36 layer hens at late production phase

sk paa ol ol ya
Apparent digestibility coefficient

' sinlesT slaslas - pla @5 e on
Treatments (bmps) Sitasole (2209 oo () (smr9)
D o Organic matter
ry matter (%) (%) Gross energy  Ether extract
(%) (%)
Vobas 80.39° 79.16° 70.490 61.14°
Treatment 1
¥oles 81.15° 78.18° 71.20° 62.00°
Treatment 2
¥ olas 84.20% 80.48 73.01% 61.80°
Treatment 3
£ obas 86.212 80.06 74.11% 62.21%
Treatment 4
o Jbas 85.432 81.182 76.68° 64.33°
Treatment 5
N obas 86.69° 81.412 75.21% 64.69°
Treatment 6
SEM 0.46 0.22 0.57 0.35

¥oslaslas 5 ead 3ad, sm o Ve e Jold e JES Y ket 5 33T G ssaa Jold culle S0 Y Hlass -
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1-Treatmet 1: positive control, Balanced diet; treatment 2: negative control (diluent diet); treatment 3-6,
negative control with 0.25, 0.50, 0.75 and 1 g/kg enzyme respectively.

adlie (P</-0) o o 5l e BNEAS S5an s Sl & i 58 L8 wliie 5ae G5Y Sgsa
a-b Means in the same column with no common superscripts differ significantly (P< 0.05).
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Introduction: The application of enzymes in poultry diets for the enhancement of nutrient
availability and performance had been reported since 1926. Previously, the research conducted on
feed enzymes in poultry nutrition focused on non-starch polysaccharide (NSP) degrading enzymes,
especially xylanase and B-glucanase, in diets containing wheat, rye and barley (Choct, 2006). The
use of unconventional feedstuff for poultry production is however limited due to their fibrousness
and inability of birds to possess the cellulase enzyme that can digest the fibre (Kocher et al., 2001).
Exogenous enzymes capable of degrading non-starch polysaccharides (NSP) in broiler diets based
on cearls grains, including wheat and barley (Bedford and Schulze, 1998), initiated this practice.
Researchers found that the use of NSP-degrading enzymes in barley and wheat based broiler diets
improved litter quality and performance. The use of NSP-degrading enzymes in wheat and barley
based diets for broilers are therefore well established and accepted (Bedford, 1998). Advances in
the field of nutrition have made it possible for improvement in the utilization of lesserknown
feedstuffs. One of these advances is the use of enzyme technology, which can ameliorate the
negative effects of dietary nonstarch polysaccharides in high fiber feed stuffs. Kemin (KYM) is a
concentrated multi-enzyme (multi-enzyme complexes are stable assemblies of more than one
enzyme, generally involved in sequential catalytic transformation) made from the same organism
and fermentation process. It was suggested by the manufacturer that the commercial blend could
improve energy metabolism up to 6% and enhance protein utilization up to 2%. Cowieson et al.
(2006) observed the nutrient metabolism of broilers fed corn and soybean meal diets was increased
by a combination of xylanase, amylase, protease, and phytase so it can be use for efficient digestion
of nutrient. As a result of limited published studies evaluating the effect of multi-enzyme
preparation on layer hens, this study was conducted to assess the effects of commercial enzyme on
production and egg traits and apparent nutrient utilization. The effects of Kemzyme© were
evaluated on performance, egg quality and nutrient digestibility in Hy line w36 laying hen at 60
weeks of age.

Material and methods: In first experiment was carry outin complete randomized design with 450
layer hen at 60 weeks of age in six tratments as follows; 1- common diet (control), 2-diluent diet
90% of common diet (negative control), 3-diluent diet plus enzyme (0.25 gkg 1), 4-diluent diet plus
enzyme (0.50 gkg 1), 5-diluent diet plus enzyme (0.75 gkg ) 6-diluent diet plus enzyme (1 gkg )
with five replicate (18 hen in each). Productive performance of hens was recorded for eight weeks
and egg quality parameters were measured on the last week of trial. The following data were
evaluated: initial body weight, feed intake, and feed to gain. The birds were weighed on the first day
of the experiment. Fresh feed was made available daily and the remaining feed was weighed at the
end of the week to calculate feed intake and feed to gain. Second experiment, was done with 100
Hy Line W36 layer hen at 70 wks age in same treatment and replicate of experiment one. Four birds
from each replicate were selected and placed in clean, disinfected, and steel frame cages equipped
with a grid floor and collector tray. Three d of the acclimatization period were allowed prior to the
commencement of excreta collection. A known weight (more than enough) of feed was given to
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each treatment group daily while the total excreta collection was done daily for a period of three.
The daily excreta samples for each replicate was weighed, dried and the cumulative samples pooled
and used to determine the proximate composition according to AOAC (2000). Diets, excreta
samples, were analyzed using the standard methods of the Association of Official Analytical
Chemists (AOAC International, 2000). Moisture content as dry matter (DM, AOAC, 2000; 930.15),
crude protein (CP, AOAC, 2000; 990; 03), ether extract (EE, AOAC, 2000; 954.02), crude fibre
(CF, AOAC, 2000; 978.10), and crude ash (CA, AOAC, 2000; 942.05) of samples was determined
in four replications after samples were ground. Digestibility of gross energy, organic matter, dry
matter and ether extract was calculated base on marker method.

Result and discussion: Enzyme supplementations have significant effect on feed intake, egg
production, egg mass, and FCR in the present study. In negative control group that Including diets
with 90 percentage of common diet nutrient in the present experiment significantly decreased egg
weight but supplementation of this diet with 0.50 gkg "* enzyme can ameliorate this negative effect.
Feed cost, enrgy intake and energy conversion ratio were increased in the hens fed enzyme-included
diets compared to hens fed the negative and positive control diet. Protien intake and conversion
ratio was improved by enzyme supplementation in diluent diet. Egg quality such as Albumen
height, Haugh unit and Egg shell weight were increased in the hens fed enzyme supplemented diets
compared to hens fed the negative and positive control diet. There was significant effect of enzyme
was detected on digestibility of Gross energy (GE), dry matter (DM), organic matter (OM),
(P<0.05).

Conclusion: Generally, the use of Kemin® especially at 0.50 gkg™? in diet improve performance
traits, egg quality and feed intake, nutrient digestibility, and energy in the Hy-line w36 laying hen at
late production phase.
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