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ABSTRACT

A total of 600 day-old Abor Acre mixed sex broilers were used to investigate the organ
characteristics of finisher broilers fed low energy and low protein diets supplemented with
multi-enzyme in a humid tropical environment, using a 4 x 4 factorial experimental in a
completely randomized design. Each dietary treatment was replicated three times with eleven
birds per replicate. Diet of 3200 kcal metabolizable energy level and 21 % crude protein level
served as the control. Each dietary level was supplemented with multi-enzyme at 1 g/kg of
experimental diet. Results showed that the 2400 kcal/kg energy level diet reduced the weight of
the kidney of finisher broilers while the 2600 kcal ME energy level significantly (p < 0.05)
reduced the weight of the lungs and heart of the finisher broilers. Low protein levels
significantly (p < 0.05) reduced the entire organ weight measured. Energy. protein
interactions effect showed that the 2500 kcal ME x 18 % CP diets significantly (p < 0.05)
reduced weight of liver and kidney, the 2600 kcal ME x 18 % CP significantly (p < 0.05)
reduce weight of gizzard and heart while the 2400 kcal ME x 18 % CP significantly (p < 0.05)
reduced weight of small intestine. It was therefore concluded that feeding low energy and low
protein diets with multi-enzyme supplementation to finisher broilers, especially at 2500 and
2600 kcal ME x 18 % CP reduced organ weights.
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INTRODUCTION

Broiler requires adequate energy and protein fopg@r and efficient performance by promoting effitie
feed utilization, and maximizing growth rate [1}. Nigeria, the dietary energy level of 2800-3000keca
metabolizable energy (ME) and corresponding crudéem (CP) level of 22-24% have been established
for broilers (1-56 days) [2,3,4]. Also, lower engand protein diets have been evaluated in an pttamn
resolving such problems of high nutrient densitgtdand it has been revealed that overall perfocaman
was not generally affected [4].
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The digestive system plays a significant role ippdying nutrients to all other organs; they alsslern
that nutrient requirement for maintenance is méiysilogical studies have shown that a functional
gastrointestinal tract (GIT) is vital for the digjes and absorption of nutrients required for griownd
maintenance of birds [5].

The addition of exogenous enzymes to low energypaatein diet could be a potential tool for impnoyi
feed efficiency and thus increase the use of lost,dugh fiber and proteinaceous feedstuffs. Inwid
this, several authors have canvassed for the digtalusion of growth promoters like multi-enzyne t
poultry feeds, which may reduce production costdmucing the growth phase duration [6].

Low metabolizable energy (ME) and low protein distpplemented with enzyme has been reported to
increase nutrient digestibility [6]. Similarly, emme supplementation to diets has been reportedtalso
increase pancreatic lipase and pepsin activityroildrs fed low energy diet [7]. Exogenous enzyme
supplements are now widely used in poultry dietarirattempt to improve nutrient utilization, heatid
welfare of birds, product quality and to reducelygan a s well as increase the choice and conteints
ingredients which are acceptable for inclusion ietsd [8]. In practical poultry feeding, the choio&
appropriate enzymes for a particular diet is imgotr9]. It is also an important considerable facto
nutrition and nutritional physiology.

Marquardt reported that the degree of improvemdaained by adding enzymes to a diet depends on
many factors which include; type and quantity ofeeds in the diet, the spectrum and concentratfon o
enzyme used, specie and age of animal [10]. Thexefbis study was aimed at investigating the organ
characteristics of 49-day old broilers fed low g@yeand low protein diets supplemented with multi-

enzyme.

MATERIALS AND METHODS

A total of 600 Abor Acre day-old mixed broilers wixed sexes (Nastech hatchery, Oyo State, Nigeria)
were used for this study. The birds were randontlgcated to 16 dietary treatment groups. Each
treatment was replicated 3 times with 11 chicks qeglicate, the treatment groups were 4 levels of
dietary energy (3200, 2600, 2500 and 2400 kcal Ig®ikdiet) and 4 levels of crude protein (21, 18, 1
and 16 % CP). Each dietary Il received the samel lefyMaxi-Grairf multi-enzyme (Polchem Hygiene
Laboratories Pvt. Ltd India) supplementation akdgif the experimental diets. The dietary leveB200
Kcal X 21% C.P without multi-enzyme supplementatenved as the control diet.

Brooding was done with kerosene stoves under nhetavers, while light was provided with 100 watt
electric bulbs for additional five hours at nighach day. The birds were provided with water and
experimental diedad libitum. Routine medications and vaccination against comrdiseases like
Newcastle, Gumboro, and Typhoid were administecetthé birds during the experiment. The layout of
the experimental diets is presented in Table lthatend of the "7week (49 days), 3 birds per replicate
were randomly selected, starved over-night butaadtb access to drinking water, weighed and humanely
sacrificed by cervical disarticulation. They weheroughly bled. The internal organs and intestinese
removed through a slit made between the end oké#et bone and the cloacae. Heart, liver, kidney,
gizzard, spleen and lungs weights were determirgdagua sensitive electronic weighing balance and
expressed as percentages of live weight.

Statistical AnalysiData collected were subjected to analysis of vaag®ANOVA) for a 4 x 4 factorial

experiment in a Completely Randomized Design [IDRifferences among treatments means were
separated using Duncan’s Multiple Range Test [12].
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Table 1: Layout of broiler finisher diets supplemerted with multi-enzyme

CP/Energy  3200Kcal (B) 2600Kcal (C) 2500Kcal (D) 2400Kcal
(W) 21 % AW BW Ccw DW
(X) 18 % AX BX CX DX
(V)17 % AY BY CY DY
(2) 16 % AZ BW Ccz Dz

AW, AX, AY and AZ = Diets of 3200 Kcal metabolizabknergy with corresponding percentage crude pratei
21, 18, 17 and 16 respectively; BW, BX, By and BDrets of 2600 Kcal metabolizble energy with cop@sding
percentage cude protein of 21, 18, 17 and 16 réspc CW, CX, Cy and CZ = Diets of 2500 Kcal mietdizble
energy with corresponding percentage cude proteR1p18, 17 and 16 respectively and DW, DX, Dy &id =
Diets of 2400 Kcal metabolizble energy with cormsging percentage crude protein of 21, 18, 17 aéd 1
respectively.

RESULTS

Effect of energy level

The effect of low energy on digestive organs weigh49-day old broilers is shown in Table 2. Energy
levels did not significantly > 0.05) influence the weights of the liver, splegizzard and small
intestine of finisher broilers. Kidney of broilefesd 2400 kcal ME diet was significantlpg € 0.05) lower
than those fed with control and 2500 Kcal ME but ot vary significantly > 0.05) when compared to
broilers fed 2600 Kcal ME diet. The lungs of brasléed 2600 Kcal ME diet was significantly loweath
those fed with 2500 Kcal ME diet but similar tottlo& broilers fed control and 2400 Kcal ME diet.afte

of broilers fed 2500 Kcal ME diet was significanfly < 0.05) higher than those fed 2600 Kcal ME diet
and similar to broilers fed the 2400 Kcal ME diet bompared favorably with those fed the contr@0@3
Kcal ME) diet.

Table 2: Effect of low energy diets on organs weiglof 49-day old broilers
fed low energy diets supplemented with multi-enzyme
Parameters 3200 kcal 2600 kcal 2500 kcal 2400 kcal SEM

Liver (%) 1.85 1.72 1.84 1.67  0.07
Kidney (%) 0.57 0.47* 0.57 043  0.02
Lungs (%) 0.46" 0.47 0.48 0.46°  0.02
Spleen (%) 0.12 0.11 0.11 0.09 0.01
Gizzard (%) 2.09 1.85 2.17 2.06 0.3
Heart (%) 0.43 0.3¢ 0.43 042 0.01
Small inte. (%)  3.52 3.25 3.35 3.06 0.19

®\leans on the same row with different superscrifitsrdsignificantly ( < 0.05);
SEM = standard error. of mean

Table 3: Effect of low protein diets on organs wetdt of 49-day old broilers fed low
protein diets supplemented with multi-enzyme

Parameters 21% CP 18% CP 17% CP 16% CP SEM
Liver (%) 1.98 1.74 1.62 1.78 0.07
Kidney (%)  0.5% 0468 0468 049" 0.02
Lungs (%) 0.43 0.46 0.47 0.57 0.02
Spleen (%)  0.14 0.10 0.09 0.1¢ 0.01
Gizzard (%)  2.34 1.97 192 1.9 013
Heart (%) 0.45 041 04 039 0.01
Small inte. (%) 3.52 3.25 3.30 3.28 0.19

*\eans on the same row with different superscrijftsrdsignificantly @ < 0.05);

SEM = Standard error of means.

63



Effect of protein level

The effect of low protein on digestive organs weigh49-day old broilers is shown in Table 3. Livar
broilers fed 16 %, 17 % and 18 % crude protein (®&%e significantly § < 0.05) lower than those fed
the control diet (21 % CP). Broilers fed with thé % and 18 % CP diet had significantly € 0.05)
lower kidney weight than broilers fed the contritdbut were similar to those fed the 16 % CP diet.
Lungs of broilers fed the 16 % CP diet had sigatifitty (o < 0.05) higher weight than those fed the 17 %,
18 % and control (21 %) diets. Spleen and Heatiroflers fed low protein diets maintained the same
liver trend. Significantly lower gizzard weights seeobserved in broilers fed the 16 % and 17 % @Bsdi
than those fed the control diet but similar witk tlizzard of those fed the 18 % CP diet.

Table 4: Interaction effect of low protein and lowenergy diets supplemented
With multi-enzyme on organs weight of 49-day old hwilers.

Parameter CP (%) 3200 kcal 2600 kcal 2500 kcal 2480 Mean

Liver (%) 21 1.8% 1.85¢ 2.14 1.80° 1.99
18 2.08" 1.69¢ 1.56 1.64* 1.74
17 1.6% 1.59¢ 1.62° 1.60° 1.63
16 1.54 1.76¢ 2.02 1.63¢ 1.74
Mean 1.86 1.72 1.84 1.67
SEM CPxE= 0.13

Kidney (%) 21 0.5 0.56¢ 0.58 0.51 0.52
18 0.68 0.42¢ 0.38' 0.36' 0.46
17 0.4% 0.48° 0.50* 0.3¢ 0.47
16 0.4%5° 0.43° 0.6 0.46° 0.49
Mean 0.52 0.47 0.52 0.43
SEM CPxE= 211

Lungs (%) 21 0.38 0.38" 0.54* 0.42 0.44
18 0.45¢ 0.46" 0.40* 0.52 0.46
17 0.44 0.37 0.43° 0.4% 0.42
16 0.54¢ 0.45¢ 0.57 0.48* 0.51
Mean 0.46 0.42 0.49 0.46
SEM CPxE= 0.38

Spleen (%) 21 0.32 0.11* 0.18 0.1 0.14
18 0.1¥ 0.12* 0.10* 0.06 0.09
17 0.1¥ 0.10* 0.07 0.09 0.09
16 0.0%¢ 0.10* 0.10* 0.10¢ 0.10
Mean 0.12 0.11 0.11 0.09
SEM CPxE= 0.02

Gizzard (%) 21 1.95 2.4F 2.28 2.30 2.34
18 2.48 1.2¢ 2.1 2.06¢ 1.98
17 1.8% 1.96¢ 212 1.84* 1.93
16 1.78 177 217 1.96¢ 1.91
Mean 2.10 1.86 2.17 2.04
SEM CPxE= 0.25

Heart (%) 21 0.44 0.42" 0.47" 0.41* 0.46
18 0.4% 0.38 0.40* 0.46¢ 0.42
17 0.38 0.39* 0.47¢ 0.45¢ 0.41
16 0.49 0.44 0.41¢ 0.45* 0.45
Mean 0.45 0.41 0.42 0.44
SEM CPxE= 0.02

Small Inte. (%) 21 3.04 3.28% 3.67 351 3.36
18 4.38 3.8 3.2¢ 2.79 3.55
17 3.67 3.27 2.88¢ 2.88¢ 3.16
16 2.84¢ 2.96" 3.2% 3.5 3.15
Mean 3.48 3.31 3.26 3.17

SEM__CPxE= 067
2P9leans on the same row with different superscrifitercsignificantly ( < 0.05);
SEM = Standard error of means; CP x E = crude pratenergy interaction.
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Energy : protein interaction

The effect of low energy and low protein diets dapgented with multi-enzyme on weight of 49-day
broilers are shown in Table 4. Significantly (P<).(bwer liver weight was observed in broilers tbé
3200 Kcal/lkg ME x 16 % CP and 2500 Kcal/kg ME x%8CP diet, then those fed the 2500 Kcal/kg ME
x 21 % CP. Broilers fed the control diet (3200 Kkalx 21 % CP) had similar values as those fed the
2500 Kcal, 2600 kcal x 21 % CP and 3200 Kcal x 1€Podiets. Kidney of broilers fed the 2400 Kcal/kg
ME x 17 and 18 % CP and those fed the 2500 Kcal/lk@ % CP had significantlyp(< 0.05) lower
weight than those fed the 3200 Kcal/kg x 18 % GHR.di

Lungs of broilers fed the 2600 Kcal/kg x 17 % CPBtdiere significantly (P<0.05) lower, than thoseé fe
2500 kcal/kg ME x 16 % CP diet, while those fedw2600 kcal/kg x 21 % CP and 3200 kcal/kg x 16 %
CP were similar to those fed 2500 kcal/kg ME x 1&% diet. A significantly lower weight difference
was observed for spleen of broilers fed with 240talKkg x 18 % CP and 2500 Kcal/kg x17 % CP
compared to those fed the control diet. The gizxead significantly heavier across all the broiltrd
lower ME diets with 21 % CP, 3200 Kcal/kg x 18 % diEt together with those fed the control dieththa
those fed the 2600 Kcal/kg x 18 % CP diet but sintib other broilers fed lower energy and protegisd
Heart of broilers fed 2600 Kcal/kg x 18 % CP an0@Kcal/kg x 17 % CP diets were significantly lower
than those fed 3200 Kcal/kg x 16 % CP diet.

The small intestine of broilers fed lower energyl dower protein diet of 2400 Kcal/kg x 18 % CP had
significantly < 0.05) lower value than those fed 3200 Kcal/ki8x46 CP.

DISCUSSION

The benefit of exogenous enzyme supplementatiomotestarch polysaccharides rich diets have been
well documented [7]. Corn and soybean meal arelhidlgestible and so form the major ingredients
supplying energy and protein in commercial brodiéets [1]. From the results of the present study,
increased weight of broiler organs fed low enerigysdof 2400 Kcal/kg and 2500 Kcal/kg supplemented
with multi-enzyme compared favorably with those feidh the control diet as shown in Table 2. A
possible explanation for this might be that the trethizyme enhanced the absorption of the nutrients
there by making enough available to be utilizedhim body. These showed that energy have littleceffe
on digestive organ of broilers. From Table 3, daseein organ weight of broilers fed low proteintdié

16 % CP and 18 % CP could be attributed to incoeased for nutrient as a result of increased dietsvi

of the organs in supplying the available nutrignt®ther parts of the system. Interaction effecivatd

the weights of the kidney and small intestine afilers fed with 2400 Kcal/kg ME x 17 and 18 % CRian
those fed with 2500 and 2600 Kcal/kg x 18 % CP ceduwsignificantly. The heart and gizzard weights of
broilers fed 2600 Kcal/kg x 18% CP also reducedifitantly. This could be due to increased acteati

of these organs brought about by the low proteithéndiets. Prior studies have noted increasedhieig
internal organs associated with high protein dietatake [4]. Adeyemi also reported a reduced gidza
weight in broiler diets with enzyme supplementatigmch agrees with the findings in the present stud
[14]. Dairo reported that dietary energy and proteas effect on small intestinal weight [4], whidial

not agree with this study, the non agreement wiib study could be as a result of multi-enzyme
supplementation. However, there had been previepsrts that the inclusion of exogenous enzyme to
broiler diets did not affect the weights of theney, gizzard, heart and liver which do not agrei Wie
findings in our study [15,16].

From our results, increased digestive organ weightsroilers fed with 2500 Kcal ME diet could be

attributed to increased energy density of the diet utilization due to multi-enzyme supplementation
which in turns improved their performance. This gegjs that, there is a level at which energy
concentration as a nutrient is justifiable, hencpoaitive effect is expected in terms of perfornenc

parameters. Enzyme supplementation improves endiigging efficiency in broilers fed corn-soybean

diet with lower ME levels [6]; this is in line witthe findings of this study. Enzyme as a catalyten
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supplemented to low energy and protein diet, irsgdaligestive enzyme and nutrient availability al w

as secretion of endogenous enzyme to meet thenutaquirements of the birds. Broilers fed nontmul
enzyme supplemented diet (control) showed loweatike internal organ weights when compared with
those fed with lower energy and lower protein digétsis contradicts with the report of other reshars

who stated that supplementing enzyme to broiler liiel no effect on their organ weights [18], which
could be attributed to the enzyme type, concewninagnvironmental factors, management and breeds of
birds used.

It was therefore concluded tha}: Main effect; low energy dietary levels of 2400 &®&D0 Kcal ME
have no significant effect on liver, spleen, gizkzand small intestine but reduced kidney while low
protein dietary levels of 17 and 18 % CP reduceetiral organ weights but without significant diface

on small intestinal weight of finisher broilers itnulti-enzyme supplementatioh). Interaction effect;
low energy and low protein diets with multi-enzyrsepplementation can be fed to finisher broilers
especially, 2600 Kcal/kg x 18 % CP without advexBect on digestive organ weights.
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