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EFFECT OF PROTEASE SUPPLEMENTATION ON THE
PERFORMANCE OF LAYING CHICKENS FEI) LOW PROTEIN DIETS
IN EARLY PRODUCTION CYCLE

Abu. O.A. and Joshua, A.O.
Department oj Anintal Science. University oj/bailan. Ibatlan. Nigeria.

(aircspoiuliny anihor's li-mail: ohiahmed a yalioo.com Telephone Number: +2348058009X72

ABSTRACT

\ 10-\veek study was eondueled tu investigate the effect ofdiets supplemcnted with protease on
.he performanee of 32 weeks old Isa Brown hens housed in cages and fed low C'rude Protein
iCP) diets in a eompletely randomized design. A total of 60 isa Brown laying birds were
random ly allotted to 5 dietarv treatmenls each having si.x replieates of2 birds per replicate. The
diets were formulated to eontain 16"« erude protein (Treatment 1) which was the control diel:
T2. 15.2"« CP diet (5".. CP reduction): T3. 15.20.. CP diet + 0.05% protease: T4. 14.4°» CP diet
i 10% CP reduction) and T5. 14.4"« CP diet * 0.05% protease. Fccd and water were supplied ail
libitum. Results showed (hat feed intake. Ilaugh unit and hen day production were not significant
ip m0.05). Addition of enzyme to 15.2 and 14.4°6 CP diets improved egg weight. shell weight.
shell thickness and albumen weight. Nolk weight was improved by 14.4% CP diet. In
conclusion. 10"« CP reduction plus protease gave Optimum performanee of the laying hens and
could he adopted.

Keywords: Isa Brown. Performance. Protease. Supplementation. Performance charaeteristics

IMRODUCTION

Dietarv protein is an essential key
nutrient of animal leed absolutely neeessary
Ibr grovvth. body maintenance. reproduction
and producls such as eggs. milk and wool.
Protein is however an expensive item in
leeds Ibr poultry. Feed fbrmulation shotlld
therefore be manipulaled in such a way lliat
optimum performanee is achiexcd with
minimal expenditure. Protein is the most
expensive nutrient in laying hen diets.
Production of eggs is of great economic
importancc in the poultry industry. The
success of the enterprise however depemls
on the total mimber of eggs and the iliiality
of eggs produced (Ojedapo ei nl.. 2(109).

1 Agric. Prod. & Teeh.2013: 2(2):37-43

Hvaluation of the internal and external
qualities of ehicken egg is important in
commercial egg production (Parmer et al..
2006). The inclusion of appropriatc crudc
protein level in the poultry diet improves
feed utilj/ation and reduees environmental
pollution due to decrease output of nitrogen
in manure (Novak et al.. 2007). The gut
environment can incapacitate endogenous
enzymes in poultry in the full release of
nutrients in leeds. IlIns leads to the release
of nitrogen to the environment.

Various approaches have beeil
studied to optimize crude protein utilization
in laying hen diets. One of such approaches
is to reduce the crude protein conlent in the
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dicts of laying hcn. Blair ei al. (1999) found
that layers pcrformancc could bc maintained
with low protein dicts (13.5% CP) but if
supplemented with essential amino acids.
Khajali ei al.,, (2008) also reported that
layers performancc remained satislactory on
reduccd crudc protein dicts only for short
periods, but long term feeding of reduccd
Crude Protein (C'P) dicts may not bc
rivisablc bccausc it reduccd pcrformancc in
the late stagc of production. Another
approach is to usc exogenous enzymes to
enhancc the feeding valuc of the dicts.
Enzymes such as xylanases (Mirzaie ei al..
2012), proteascs (Angel et al., 2011) have
been used extensively in laycr’s dict.
However some poultry farmers tend to
Supplement dicts with exogenous enzymes
without taking into considcration the
targeted Substrates (Abu et al.,, 2011).
Proteascs arc protein-digesting enzymes that
are used in pig and poultry nutrition to
complement endogenous enzymes to break
down proteins in various plant and animal
sourccs (Tempra, 2013). Angel et al., (2012)
observed significant improvements in
performancc of laying hens when their dicts
were supplemented with a protcasc than was
found with young broilers (Angel et al..
2011). Addition of exogenous enzymes to
diets has been found to elicit bcncficial
changes on the microbial intcstincs of
consuming animals (Ferket, 2004). The
introduction of single exogenous enzyme in
monogastric ~ nutrition  arc  gradually
rcplacing curtail enzymes and new
mcchanisms have also been proposed for
their actions (Adcola and Cowieson, 2011).
This study was therefore carricd out to
determine the  cffcct of  protcasc
supplcmcentation on the performancc of Isa
Brown laying chickcns fed low protein diets.

J. Agric. Prod. & lech.2013: 2(2):37-43

[MATERIALS AND METHODS
The feeding trial was carricd ou: t
the Poultry Unit of Tcaching and Rcsca-.'

Farm, University of Ibadan, Niger®
Nigeria.
Experimental hirds and diets: S

commcrcial layer strain ot Isa brown at.
wccks of agc were purchascd from a rcliad|
farm. The birds were fed Standard layer dn
until the Start of the experiment. The br.
were randomly allottcd to five dicur
treatments. Each treatment was replicats
six times with 2 birds per rcplicatc in a cas
Diet 1 (control) was formulated to supp|
16% CP, Dict 2 containcd 15.2% CP. Dictl
15.2% CP + 0.05% Protcasc Dp 100; Die;,
14.4% CP; and Diet 5 14.4% CP + 005"
Protease Dp 100. The pcrcentagc crua
protein rcduction in treatments 2 and 3 ui
5% rcspectivcly and treatment 4 and 5 L
10% rcduction. But treatments I. 2 anc -
had no protcasc supplcmcntation whi
treatments 3 and 5 had 0.05% protca
supplcmcentation. The gross composition :
the experimental diets is as presented
Tablc 1

Data collection and Analysis: Feed int:,
was rccorded daily, hcn- day production a
Haugh unit were calculatcd. Internal es
quality parameters such as albumen weis
(9), albumen height and width (mm), yol
height (mm), yolk colour (Roche Colo«
Fan), yolk weight (g) were taken weck
Fxtcrnal egg quality parameters such as es
weight (g). egg length and width (mm), sh.
weight (g) and thickness (mm) were a
rccorded weekly for teil weeks a
experiment lastet!

All data were subjected to one-\\i
Analysis of variance (ANOVA) using S
(version 9.2) package (SAS. 2002) a
means were separated using Dune,
multiple rédnge lest of the same softwai
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.Die 1: Gross Composition Qf The Experimental Diets (%0)

»redients (%) TI T2

Maize 41.82 41.82
abcan mcal 16.18 15.23

m bran 17.68 16.81

heat ofial 10.37 10.37

ystcr shell 7.50 7.50
Di-calcium phosphatc 3.50 3.50
-;sh mcal 2.00 2.00
Premix 0.25 0.25
L-Lysinc 0.25 0.25
DL-Mcthioninc 0.15 0.15
Table sah 0.30 0.30
Palm oil 0.00 1.82
Protease 0.00 0.00
Total (%) 100 100
Calcnhiteel value
Crude protein (%)  16.00 15.20
Crudc fibre (%) 4.80 4.71
Calcium (%) 3.64 3.63
Phosphorits (%) 0.90 0.90
L- lysitie 0.80 0.80
DL-Mcthioninc 0.30 0.30
ME (kcal/Kg) 2500 2500

T3 T4 T5
41.82 41.82 41.82
15.23 14.43 14.43
16.76 15.79 15.54
10.37 10.37 10.37
7.50 7.82 7.82
3.50.,. 3.82 3.82
2.00 2.00 2.00
0.25 0.25 0.25
0.25 0.25 0.25
0.15 0.15 0.15
0.30 0.30 0.30
1.82 3.00 3.00
0.05 0.00 0.05
100 100 100
15.20 14.40 14.40
471 4.53 4.53
3.63 3.63 3.63
0.90 0.90 0.90
0.80 0.73 0.73
0.30 0.30 0.30
2500 2500 2500

TI: Basal dict with 16% CP (vvithout enzyme inclusion).. T2: 15.2% CP diel. T3: 15.2% CP dict
+ 0.05% Protease Dp 100. T4: 14.4% CP dict. T5: 14.4% CP dict+ 0.05% Protease Dp 100

RESLLTS AND DISCIISSIUN

The rcsults of  performancc
charactcristics of laying hens fed protease
supplcmcntcd diets are presented in Table 2.
Therc vvere no signillcant differenees (p
0.05) among treatments lbr daily leed
intakc, hen-day production and llangli iinit.
Jalal et eil. (2007) and Lee et eil. (2014)
reported that reducing erude prolein in
laying hens fed with or without en/vme

39

supplementation had no effect on feed
intake. This rcason may he that laying hens
consume feed to first meet their daily energy
requirement (Latshaw et eil.. 1990). And the
diets fed were isoealoric. Roberts et eil.
(2007) also reported no effect of erude
prolein rcduction on feed intake in laying
hens because regardless of the level of erude
protein in the diet. amino aeid eontent was
the same. Lee et eil. (2014) also reported no
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significant diffcrcncc (p > 0.05) in egg
production of layers fed diets with rcduccd
CP and protcasc inclusion. Howevcr, Ru
(2009) reported positive effccts of protcase
supplcmcentation on egg production front
laying hens. These variations could bc
attributed to diffcrcnces in layers’ strains.
diffcrences in activitics and conccntration of
protcasc preparations including the usc of

purified and nticrobial protcasc (Tempr; j
eil. 2013). The results of the Haugh -
reported in this study contradictcd the rcr i
of Torki et ul. (2014) who found significa
diffcrcnce {P < 0.05) in Haugh unit i
multi-cnzymc supplcmentcd diets for last*
hens. The rcasons for thcsc contradictid
could be duc to strain and agc of hem |,
cxplaincd by Silversides and Scott (20(1

multi-cnzymc  complcx  comparcd  with

Table 2: Performance characteristics of laying birds fed diets supplemented with proteas«

Performance TI T2 13 T4 T5 SEM
HDP (%) 51.79 53.45 52.86 50.36 53.10 0.56
Feed intakc (g) 124.77 124.74 124.75 124.76 116.45 1.70
Haugh unit 74.01 70.83 75.32 71.67 76.35 1.05

Tl= Basal dict with 16% CP (without cnzyntc inclusion)., T2 = 15.2% CP dict, T3 = 15.2% C1

dict + 0.05% Protcasc Dp 100. T4 = 14.4% CP dict. T5 = 14.4% CP dict+ 0.05% Protcasc 1

100. HDP = Hen day production.

The results of the cxtcrnal
characteristics of eggs produccd by laying
hens fed protcasc supplemented diets arc
presented in Table 3. Egg weight was
positively influcncced by protcasc
supplcmcntation. A 10% rcduction in
protein supplemented with protcasc cnzyntc
produccd the highest egg weight.  This
finding howevcr contradictcd the results of
Tentpra et ai. (2013) who concludcd that
addition of multi-cnzymc complcx has no
positive cffccts on egg weights. Howevecr,
Egg shcll weight and shell thickness werc
howevcr significant (p < 0.05) across
treatment with protcasc supplemented diets
showing significantly higher valucs than the
Control dict and non-protcasc supplemented
diets. This rcsult supported the Undings, of
Torki et eil. (2014) who reported significant
increasc in egg shell weight between
enzyme supplcmentcd diets and control.
Protcase would have playcd a significant
role iii calcium and phosphoius utilization as
it has beeil iinplicated in the utilization of
calcium and phosphoius by laying hens

40

(Tempra et eil.. 2013). The egg length aa
width showed that enzyme supplcmcntat»
had a significant (> < 0.05) cffcct. Th
contradictcd the report of ElI Full et a
(2000) and Yoruk et eil. (2006) uv
reported that diets containing multi-cnzyme
had no cffcct (p > 0.05) on oy
performancc. They concludcd that this indc
could differ duc to the agc and strain
laying hens and the sourcc and Icvcls ¢
enzyme used. Egg length and width ab
showed similar trend as the egg weight.
The results of the interm
characteristics of egg produccd by layir.
hens fed protcasc supplemented diets a
presented in Table 4. The albumen weigb
height and width werc positively influcncot
by enzyme inclusion in the dict and differot
signitlcantly (p < 0.05) from other die
without enzyme supplcmcntation. Th?
indicated that protcase inclusion up to 5
with  10"0 rcduction in crude protcii
improved the quality of the egg. This resirt
contradictcd the Undings of Santos-Riealo
et ul.. (2013) and Reem (2013) who lbuiv
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no significant differcncc (p > 0.05) in
albumen weight, hcight and width of
Avizymef supplcmcnted laycrs dict. Internal
egg quality depends partly on the prcsencc

al., (2012) and Torki < - 1 -
found no,significant differen:;
yolk index of hens fed carbobydrascs and

phytasc supplcmcntcd diets. Howe.er. : ;s

and stability of the densc layer of albumen, contradictcd by Yoruk er al., (2006 ed
which is given by the protein ovomucin. a multi enzyme supplemented die:
This quality is however influcnccd by hens and reported significant differcncc _ <

factors such as agc and strain of hen,
nutrition and environmental conditions
(Lcandro et al., 2005). Egg yolk traits
showed significant diffcrcnces (p < 0.05)
across treatment except yolk hcight and yolk
index whcre non-significant (p > 0.05)

0.05). However, a 5% and 10% rcduction in
CP with proteasc inclusion had significant
cffects on yolk traits. There were significant

'diffcrcnces (p < 0.05) in egg yolk colour.

Dict with 14.4% CP produced the highest
colour index followcd by dict with 14.4%

increasc were observed. The result of the
yolk index reported in this study is
corroboratcd with the findings of Gcraldo et

CP plus enzyme and that of control which
were similar. Diets with 15.2% CP and
15.2% CP plus were similar and the lowcst.

Table 3: External characteristics of eggs laid by hens fed diets supplemented
with protease

Parameters Tl T2 T3 T4 T5 SEM
Egg weight (g) 63,25lc 59.54d 65.71a 62.65c 67.35a 1.34
Egg length (mm) 5.40c 5.34c 557 547kt  5.60a 0.05
Egg width (mm) 4.16b 4.06¢ 4.23a 4.12lc  4.25a 0.04
Shell weight (g) 6.55bc  6.32° 6.68b 6.45bc  £7.08a 0.13
Shell thickncss (mm) 0.32bc  0.3lc  0.33b 0.33b  0.35a 0.006

Tl= Basal dict with 16% CP (without enzyme inclusion)., T2 = 15.2% CP dict. T3 = 15.2% CP
dict + 0.05% Protease Dp 100, T4 = 14.4% CP dict, T5 = 14.4% CP dict+ 0.05% Protease Dp
100.

Table 4: Internal characteristics of eggs laid by hens fed diets supplemented with

protease

Parameters Tl T2 T3 T4 T5 SEM
Albumen weight (g) 41.05b 38.28" 44.05a 39.44lkc 43.77a 1.15
Albumen hcight (mm)  0.64a 0.55b 0.62a 0.57b 0.65a 0.02
Albumen width (mm)  6.06&b 5.71c  6.39a 5.63" 6.30a 0.15
Yolk weight (g) ' 15.48lc  14.98c 15.84h  15.66b 16.38a 0.23
Yolk hcight (mm) 1.59 1.47 151 1.46 1.56 0.03
Yolk width (mm) 3.38c  3.32" 3.47a 3.35kc 3.42a 0.03
Yolk colour 5.43b 4.68" 4.80" 5.80a 5.30h 0.21
Yolk Index 0.47 0.44 0.44 0.44 0.46 0.007
T 1- Basal dict with 16"» CP (without enzyme inclusion).. T2 = 15.2% C'P dict. T3 - 15.2% cp dict

Proteasc DP 100. T4 - 14.4""»CP dict. T5 = )4.4", CP dict -0.05'»Protease Dp 100.

41
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CONCLUSIONS

. Supplementation of protcasc in
laycrs dict cven with 5 - 10% crudc
protcin rcduction had positive cffccts
on the performance, internal and
cxternal qualitics of egg.

. Inclusion of protcasc in laying hens
dict clicitcd best internal egg
Parameters likc albumen height,
albumen weight, egg length, egg
width, shcll thickncss among other
diets.

. It is however recommended that
proteasc could bc included in laying
chickcn’s dict containing as low as
14.4% CP. A positive effect of this
study is the possiblc rcduction in the
nitrogen rcleascd in the environment
sincc birds performed well on a
rcduccd protcin dict.

Acknowledgment: The authors are gratcful
to Novus International, Incorporated, USA
for the supply of protease DP 100 Cibenza®
product used in this study.
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