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ABSTRACT

A total of 120 day-old Abor Acre mixed sex broiler chickens were used in a completely
randomized design experiment to investigate the Physiological influence of multi-enzyme
supplementation on finisher broilers fed normal energy and protein level diet. Each dietary
treatment was replicated four (4) times with fifteen (15) birds per replicate. Multi-enzyme was
supplemented at 1g/kg of experimental diet. Results showed that multi-enzyme
supplementation to normal energy and protein dietary levels decreased live weight, organ
weights and carcass percentage weight of broiler chickens. This suggested that the practice of
supplementing multi-enzyme to normal energy and protein starter to finisher broiler diets will
negatively affect performance and should be discouraged.

Keywords: Broiler chickens, multi-enzyme supplementation aorgcarcass, hematological,
serum indices.

INTRODUCTION

Nutritional level is one of the factors which affékse physiology of animals [1]. It also plays #avirole

in the assessment of physiological and pathologitzdlis of birds [2]. Therefore nutrition could tegmly
affect the entire body physiology in terms of man#nce, growth, reproduction and health [3]. Noimit
genetics, environment and age might also influeheeblood profile of animals [4]. Diets for broiteare
based mainly on gains such as corn, sorghum arzkany which have become expensive in recent years
[5]. However, the dynamics of the scarcity of teed materials for poultry placed premium on thestu

of the actual required dietary nutrient in poulfaeding which must be well balanced for optimum
performance and production [6].

The identification and alleviation of factors thahibit nutrient utilization are necessary for poyl
production [7]. The non-starch polysaccharides (NBPingredients such as soybean meal and other
cereal grains are the main factors which reduceemitbioavailability [8].
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Meanwhile, the introduction of synthetic enzymesdphanced utilization in monogastric feeding teme
dietary energy and protein needs has been workew [@). It has been documented that supplementation
of exogenous enzyme to cereal-based diet is ofibowfed by improved performance [10]. Adeyeehi

al. [11] reported that enzyme supplementation redugiedard weight in contrast to the findings of
Omojola and Adesehinwa [12] who reported that tiiuision of exogenous enzyme to broiler diets did
not affect the relative weights of kidney, gizzahgart and liver. On the other hand, Alatmal. [13]
reported significant improvement in bodyweight dmotly weight gain and reduced feed intake with
enzyme supplemented diet, with no significant effat the haematological and most serum chemistry
profiles of the birds with the inclusion of enzynidajati et al. [14] reported significant increase in
carcass yield and decreased the relative size ef digestive organs as a result of enzyme
supplementation.

Increasing energy and protein density of dietsbimiler chicken has given inconclusive results;deen
this study aimed at investigating the influencarafiti-enzyme supplementation on finisher broilezd f
normal energy and protein level diet in south-&agtical zone of Nigeria.

MATERIALS AND METHODS

A total of 120 day-old Abor Acre mixed sex broildrem Nastech hatchery, Oyo State, Nigeria were
used for this study. The birds were allocated &dkperimental dietary treatment groups in a cotejyle
randomized design. Each treatment was replicaténinds with 15 chicks per replicate; the dietary
treatment was formulated to meet the nutrient reaendation according to feeding standard of broilers
[15]. The composition of the diet is shown in TatileMaxi-Grairf multi-enzyme, (Polchem Hygiene
Laboratories Pvt. Ltd India), was supplementedhati¢vel of 1g/kg of the experimental diets.

Brooding was done with kerosene stoves under nhetavers, while light was provided with 100 watt
electric bulbs for additional five hours at niglaica day. Water and experimental died were provatked
libitum. Routine vaccination against common diseases (B&e; Gumboro, and Typhoid) and
medications were administered to the birds duriregexperiment.

Experimental Design
The experimental design for this study is a ConghyjeRandomized Design, with the model;

Yi=H +Ti+ g
Where: Y| = Single observation on broilers influence, p = @ilenean, g= Experimental error.

Data Collection

At the end of the 7week (day 49), 4 birds per treatment were randaalgcted, starved over-night but
allowed access to drinking water, weighed and $itergd by severing the jugular vein. They were
thoroughly bled and the internal organs and inteswere eviscerated through a slit made between the
end of the keel bone and the cloacae.

Organ and Carcass Measurement

The weights of the small intestine, heart, livadnley, gizzard, spleen and lungs were taken ingrop

using electronic sensitive scale (Model; CS200 Gh&hina) and expressed as percentage of live weigh

The carcass cut parts; breast, shank; thigh, dicknstings, neck, back and head were dissected out,
weighed using electronic sensitive scale and esprkas percentage of dressed weight.

Blood collection
A sterile needle was used to collect 5 ml of bldain the jugular vein of each bird before slaughter
Two millilitres of the blood was discharged inteample bottle containing Ethylene Diamine Tetratiace
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Acid (EDTA) as anti-coagulant and used for the eatibn of haematological parameters [16]. The
remaining 3 ml of blood was gently discharged imtcean test tube and allowed to coagulate to atpar
blood sera for serum biochemistry analysis. Thehmomical parameters evaluated included globulin,
albumin, total protein, creatinine, urea, choladtand glucose [17].

Statistical Analysis

Data collected were subjected to one way analysiariance (ANOVA) for a Completely Randomized
Design while differences between treatment meames s&parated using Duncan’s Multiple Range Test
of SPSS 15 [1§BPSS, 2011)

Table 1. Percentage Composition of the experimentdiet.

Feedstuff Starter Finisher
Maize 57.32 63.29
Soybean meal 38.98 33.61
Palm oil 0.45 3.10
Lysine 0.20 0.10
Methionine 0.10 0.10
Bone meal 2.55 2.50
Vitamin premix 0.25 0.25
Nacl 0.15 0.15
Total 100 100

CP (%) 23 21

ME (kcal/kg) 3000.98 3204.54

*Vitamins and mineral premix supplied the followipgr kg starter diet: Vitamin A: 1x107; Mn 80 g;
vitamin K: 2,250 mg, Fe 20 g; Thiamine 1,750 mg;%g; Riboflavin 5,000 mg; lodine 1.2 g; Pyridoxine
2,750 mg; Se 200 mg; Niacin 2,750 mg; Co 200 mgitd®henic acid 7,500 mg; Zn 50 g; Folic acid 7,
500 mg.

*Vitamins and premix supplied the following per figisher diet: Vitamin A 800 I.U.; D3 (1, 4731.C.U)
Riboflavin 4.20 mg; Pantothenic acid 5.0 mg; Ninatiacid 20.0 mg; Folic acid 0.5 mg; Choline 300, mg
Vitamin K, 2.0 mg; Vitamin B12, 0.01 mg; Vitamin E,51.U; Manganese, 56.0 mg; lodine, 1.0 mg; Iron
20.0 mg; Copper 10.0 mg; Zinc 50.0 mg and Cobah ing.

RESULTS

Live weight and organ characteristics of finisheoilers fed normal energy and protein level diets
supplemented with or without multi-enzyme are shown Table 2. Broilers fed multi-enzyme
supplemented diet had significantly (P<0.05) loVixer weight, weight of the kidney and small intesti
but with significantly (P<0.05) higher weight th#wse broiler chickens fed diet without multi-enz/m
supplementation.

Influence of multi-enzyme supplementation on Cascelsaracteristics of finisher broiler chickens fed
normal energy and protein level diet is shown oml&e3. Dress percentage, breast and back-cut of
broilers fed normal energy and protein diet leveithaut multi-enzyme supplementation were
significantly (P<0.05) higher than those fed norraakrgy and protein diet supplemented with multi-
enzyme.

Haematological parameters of finisher broiler chitk fed normal energy and protein level diet witd a

without multi-enzyme supplementation are shown @bl@ 4. There were no significant (P>0.05)
differences in haematological parameters of broileickens fed either multi-enzyme or non multi-
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enzyme supplemented diet except for WBC and MCH revhbroilers fed non-multi-enzyme
supplemented diet had significantly (P<0.05) lowalues than those fed multi-enzyme supplemented

diet.

Table 2. Live weight and organ characteristics ofifiisher broilers fed normal energy and protein

level diet supplemented with and without multi-enzyne

Parameters Non-Enzyme Enzyme- SEM
supplemented supplemented
Live weight (g) 1840.00 1573.33 108.73
Liver (%) 1.81 2.15 0.30
Kidney (%) 0.50 0.46 0.08
Lungs (%) 0.38 0.40 0.01
Spleen (%) 0.13 0.16 0.02
Gizzard (%) 1.95 2.37 0.21
Heart (%) 0.42 0.57 0.03
Small Intestine (%)  3.04 2.80° 0.11

*Means in the same row with different superscrifitiedsignificantly (P< 0.05); SEM= standard error

of mean.

Table 3. Carcass characteristics of finisher broiles fed normal energy and protein level

supplemented with and without multi-enzyme.

Parameters Non-Enzyme Enzyme- SEM
supplemented supplemented
Dressed percentage 69°78 63.68 0.73
Wings (%) 13.28 14.45 0.48
Drum stick (%) 16.12 15.90 0.51
Thigh (%) 17.79 17.80 0.31
Breast (%) 30.86 27.40 0.59
Back cut (%) 24.9% 22.4% 0.80

diet

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

Table 4. Haematological indices of finisher broilerchickens fed normal energy and protein level
diet supplemented with and without multi-enzyme.

Parameter Non-Enzyme Enzyme- SEM
supplemented supplemented
PCV (%) 29.00 31.25 0.42
RBC (X1G/ul) 2.97 3.10 2.40
WBC (X107ul) 6.1% 10.00 1.76
Hb Con.(g/dl) 7.45 8.18 0.12
MCV (Fl) 99.48 102.01 6.72
MCH (pg) 25.58 30.12 1.85
MCHC (g/dl) 25.69 26.18 2.55

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

Effect of multi-enzyme supplementation on the sehiothemical indices of finisher broilers fed notma
energy and protein level diet supplemented with amthout multi-enzyme is presented in Table 5.
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Significant (P<0.05) higher urea, cholesterol ahtgse levels were was observed among broilers fed
normal energy and protein level diet supplementéth wiulti-enzyme than those fed the same diet
without multi-enzyme supplementation.

Table 5. Serum biochemical indices of finisher bréér chickens fed normal energy and protein level
diet supplemented with and without multi-enzyme.

Parameter Non-Enzyme Enzyme- SEM
supplemented supplemented
Globulin (g/dl) 1.87 1.64 0.28
Albumin (g/dl) 1.15 1.01 0.23
Total protein. (g/dl) 2.64 2.65 0.22
Creatinin (mg/dl) 0.45 0.26 0.03
Urea (mg/dl) 2.67 412 0.26
Cholesterol (mg/dl) 132.82 150.06 34.37
Glucose (mg/dl) 186.75 194.54 7.38

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

DISCUSSION

The beneficial effect of enzyme supplementationpoiiltry diets based on viscous cereals are well
established [19]. Earlier report showed that suppl&ation of exogenous enzyme to cereal-basedsdiet
often followed by improved performance [10]. Theszyme supplementation has become increasingly
popular in poultry feeds [20]. This study has shdhat enzyme supplementation to normal energy and
protein diet significantly (P<0.05) decreased kweight, kidney, heart and small intestinal percgesaof
finisher broiler chickens.

Dressed percentage, breast and back-cut of fintsloder chickens fed multi-enzyme supplemented die
had significantly (P<0.05) reduced percentage weighan those fed non multi-enzyme supplemented
diet. The significantly (P<0.05) decreased live gitiand carcass cut-parts of finisher broiler chink
fed normal dietary energy and protein level dietlddbe as a result of increased nutrient availghbili
probably due to multi-enzyme activity. Multi-enzynaetivity results in fast nutrient requirement
attainment by the birds and thus, reduced feekéntand consequently poor performance and organs
weight reduction of the broiler bird$his is in line with the previous report that soghaneal contains
non-digestible carbohydrates which could becomeilabhla to broilers with proper enzyme
supplementation [21]. Zanellt al. [22] reported that exogenous enzyme supplementadf broilers
diets based on corn and soybean improved nutrig@stbility which is in corroboration with the
findings of this study but contradicts with perf@nte improvement. The poor performance observed
with broilers fed multi-enzyme supplemented dietlddbe attributed to dietary nutrient level; theésim
accordance with the report of Zktal. [20] who stated that exogenous enzyme supplenientatiowed

for reduction in the energy formulation of diets.

Examination of blood provides the opportunity tdniclally investigate the presence of several
metabolites while helping in the assessment of iplygical status of animals [23]. Significant (P&B)
higher WBC, MCH, urea, cholesterol and glucoseltabove normal ranges of finisher broiler chickens
fed multi-enzyme supplemented diet could be dudhto activities of multi-enzyme that may have
increased the nutrient density of the experimediai. However, the enzyme supplementation did not
manifest any anemic condition in the birds.
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In conclusion, therefore, the results of this stadggests that supplementing normal energy aneiprot
corn-soybean diet with multi-enzyme negatively etiéel internal organ weights and the over-all
performance of finisher broiler chickens. Consedyethe results suggest that supplementation dfimu
enzyme to normal energy and protein starter tosHiei broiler chicken diets will negatively affect
performance and should be discouraged.
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