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Abstract

A four-week feeding trial was carried out to invgate the effect of exogenous phytase on growtfopeance,
phosphorus utilization and cost analysis of brailgicks. Five iso-nitrogenous and iso-caloric digese
compounded. The reference diet (diet containing lgodundnut cake and soybean meal as plant prateirfish
meal as animal protein source without phytase supghtation), diet 2 had groundnut cake based ngtap
diet, diet 3 had groundnut cake based phytasedi@&tt4 had soybean plant based non- phytase mhietli@t 5
had soybean plant based phytase diet. 240 dayroiléibchicks were randomly assigned to the diets
completely randomized design. Feed and water wanadgedad-libitum. Each diet was allocated to 48 broiler
chicks which were further divided into four repliea of 12 birds each. The feed intake, weight deex
conversion ratio and protein efficiency ratio of thirds were not significantly (p>0.05) influendegthe
experimental diets. The final liveweight of birds eference diet, diets 3and 5 (diets supplemeniid
phytase) however, higher (p<0.05) than the birdploytase free diets. The phosphorus utilizatiobrofler
chicks revealed a significant (p<0.05) increasagparent phosphorus digestibility of birds on dg&tnd 5 at
74.68+2.31% and 72.73+2.55%, respectively overrgthant protein based diets without phytase
supplementation. The cost analysis of broiler chiegkvealed that birds on phytase supplementedadda
lower cost of feed per kg weight gain than the bittht were not phytase supplemented. Results gfraiw
phytase supplementation in broiler chicks diets $igdificantly favourable effects on growth paraenst
enhanced utilization of feed which improved therient digestibility of phosphorus and the cost kgmeight
gain were highly reduced with phytase inclusion.
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1. Introduction
Phytase, the mixed salt of phytic acid (myo-indsit@,3,4,5,6- hexakis di-hydrogen phosphate ibiquitous
component of plant-sourced feed ingredients whadoants for approximately) two-thirds of the total
phosphorus found in plant-based diets (Ravinétah,1995).

Fifty to eight-five percent of phosphorus storedémneal grain is bound in phytic acid and its s@ltsn and
Skiba, 2005). Therefore, a considerable amounhophorus in poultry diets is in form of phytatepphorus
(PP) with negligible availability (Selle and Raviad, 2007). This is because poultry have limiteditstio use
PP.

Phytase, a digestive enzyme catalysing the relgfgsieosphorus from the phytate complex, is nouifficgent
amount (Applegatet al., 2003). The low release of PP in the gut leadbémeed for greater dietary
supplementation with inorganic phosphorus to meebird’s requirement for phosphorus and elevagedl$ of
phytate phosphorus being excreted in manure.

Phosphorus is an important mineral because it @aysjor role in many body functions and in mineral
deposition in the skeleton together with calciufmogphorus in poultry manure can cause environmental
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problems such as surface water eutrophication.a®hgan also bind to other nutrients and digesthaymes
leading to lower nutrient digestibility and incredsnutrient excretion in manure (Lenis and Jonghld899).

Inorganic phosphorus is an expensive mineral dimita resource. Supplementation with commercially
available exogenous phytase enzyme has significanttteased utilization of phytate-phosphorus inlpg.
(Baxteret al., 2003; Angekt al., 2005b).

The study was designed to determine the growtlopaence, phosphorus utilization of broiler and arstlysis
of broiler chicks fed with or without exogenous pdse.

2. MATERIALSAND METHODS
2.1 Experimental Materials

A commercial phytase (Ronozyme-P) was purchased fragos. It is a granulated phytase produced from
Peniophora lycii by submerge fermentation of a genetically modifiegergillus oryzae micro-orgganism. The
enzyme has a minimum activity of 250 FTU/KG. Theliision rate was 0.1g/kg for this study. The day-ol
broiler chicks were purchased from a reputableHsatcat Ibadan, Nigeria.

2.2 Experimental Diets

Five iso-nitrogenous and iso-caloric broiler chidlists were formulated with feed ingredients in [€ah Diet 1
was the reference diet with no phytase supplementakhe protein sources in the reference diet virema both
plant and animal origins. Diets 2 and 3 were dagpéidiets with 0.1g/kg enzyme supplementation antjiet 3.
Diets 4 and 5 were also duplicate diets with 0.§glkizyme supplementation only in diet 5. Diets @ &iad
groundnut cake as the major plant protein ingredidrile diets 4 and 5 had soybean meal as the rpéjot
protein ingredient. All diets were supplementedwiged grade methionine, lysine and vitamin/minpramix.

Table 1: Composition of experimental diets (g180fpr broiler chicks (0-28days)

Diets
1 2 3 4 5
Phytase inclusion
Ingredients Reference diet + - +
Maize 45.00 45.00 45.00 45.00 45.00
Groundnut cake 15.00 40.00 40.00 0.00 0.00
Soyabean 25.00 0.00 0.00 40.00 40.00
Wheat offal 8.70 10.70 10.70 10.70 10.70
Fishmeal (72% CP) 2.00 0.00 0.00 0.00 0.00
Bone meal 2.50 2.50 2.50 2.50 2.50
Oyster shell 0.50 0.50 0.50 0.50 0.50
NacCl 0.50 0.50 0.50 0.50 0.50
Methionine 0.15 0.15 0.15 0.15 0.15
Lysine 0.15 0.15 0.15 0.15 0.15
Premix 0.50 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00 100.00
Calculated composition
Crude protein (g100Y 24.00 23.72 23.72 23.32 23.32
Crude fibre (91009 4.32 3.81 3.81 4.89 4.89
Metabolisable energy (Kcal/kg) 2777.21 2719.69 2699 2759.69 2759.69
Analysed composition
Crude protein (g/100g) 24.23 23.51 23.51 23.53 235
Crude fibre (g/100g) 5.30 5.51 5.52 5.67 5.64

Negative sign (-) means no phytase inclusion; positive sign (+) means phytase inclusion at 250

FTU/g minimum activity inclusion rate of phytase in diets
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2.3 Bird Husbandry and Experimental Design

Two hundred and forty (240) day old unsexed chafksommercial broiler strain (Anak 2000) were obtal
from a reputable hatchery for this study. The chiglere brooded and fed experimental diets righhfday one.
All necessary routine veterinary care was observVadre were five experimental treatments with fiayplicates
per treatment and twelve chicks were allotted pplicate amounting to 48 chicks per treatment.

Feed and water were given to the chialldibitum throughout the period of the experiment (28daykg @aily
feed consumption in g/day was determined on daikishby substracting the weight of the left ovexdférom
the weight (g) of the initially offered. The dafiged consumption in g/day was calculated and wadetl by
the average daily weight gain to obtain the feauveosion ratio for the chicks on the five experita¢diets.
The protein efficiency ratio was calculated asrtt@ of weight gain to the total protein consumed.

2.4 Mineral Content Deter mination

Five days to the end of feeding trial, the recartithe faeces as well as the corresponding feadténior the
period were collected. The faeces were oven-dmgdasmalysed for phosphorus determination. Phosgheas
determined by the vanado-molybdate method (AOAQQ20Theproximate composition of the experimental
diets and faecal samples were determined by thieaneif AOAC (2010). Phosphorus retained was caledla
as the algebraic difference between the phosphiorfiegd and faecal phosphorus (on dry matter bémighe
period of five days towards the close of the fegdital.

2.5 Cost-Benefit Analysis

The cost analysis was computed based on the preyailarket prices of the feed ingredients. The obst
labour, housing and medication which were commaatltthe treatments were not included in the anslyche
cost of each experimental diet, cost of feed comsliper bird, the cost of feed per weight gain ashehietary
treatment were calculated making use of the urst cbeach ingredient used in the diet formulation.

2.6 Statistical Analysis

Data collected in these study were subjected ttysisaf variance. Duncan’s Multiple Range Tesbné way
Anova was used to analyse the mean differencdsecfame parameters.

3.0 Results

Table 2 shows that the final liveweight of birdsreference diet was significantly (p<0.05) diffearéom the
other final liveweight of birds fed the experimaindiets. The final liveweight of birds on dietei8d 5 were
similar (p>0.05) but significantly higher (p<0.0gan birds on diets 2 and 4 which were also similar
(p>0.05).There was no significant (p>0.05) weighingn the experimental birds. However, there vedight
increase in the weight gain of birds on phytasepented diets. The feed intake, feed conversita and
protein efficiency ratio were similar (p>0.05) fali the experimental birds.
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Table 2: Performance characteristics of broilercki fed diets with or without exogenous phytase

supplementation (0-28day)

Diets
1 2 3 4 5
Phytase Inclusion
Parameters Reference diet - + - +
Initial liveweight
(9) 40.35+1.25 40.79+1.36 39.98+2.18 40.79+1.15 40.50+2.10
Final
liveweight(g) 962.00+3.30  908.16+2.42  930.64+1.51 910.01+2.04 936.75+2.14
Feed intake (g/b/d) 66.02+2.46 65.47+2.35 65.532.6 65.36+2.71 65.86 +2.09
Weight gain
(g/b/d) 32.92+1.50 30.98+2.04 31.81+1.82 31.05+1.56 32.01+1.49
Feed Conversion
Ratio (FCR) 2.01+1.01 2.11+1.04 2.06+£1.61 2.10+2.02 2.0612.41
Protein Efficiency
Ratio (PER) 1.36+1.51 1.32+2.21 1.35+2.71 1.32%2 1.36+2.41

Means with different superscript in the same horizontal row differ significantly (P< 0.05) Negative sign (-)
means no phytase inclusion; positive sign (+) phytase inclusion at 250 FTU /g minimum activity inclusion rate
of phytase in diets

Table 3 shows that the faecal phosphorus ranged :@0+0.01g/100g in diet 3 to 0.27+1.05g/100giat d.
Birds on diets 3 and 5 had the highest phosphatesition when compared with birds on other diElte
highest value of phosphorus retention was recofaleblirds on diet 3 at 0.59+0.01g/100g while thevdst value
of phosphorus retention was recorded for birdseference diet at 0.49+0.21g/100g. The apparentgbtuoas
digestibility of birds on diets 3 and 5 were simi{p>0.05) and higher (p<0.05) than birds on refeeediet,
diets 2 and 4.
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Table 3:Phosphorus utilization of broiler chickd fliets with or without phytase supplementation

(0-28day)
Diets
1 2 3 4 5
Phytase Inclusion
Reference
Parameters diet - + - +
Phosphorus intake
(9/100g) 0.740.01 0.7&0.01 0.720.01 0.7&0.01 0.7A0.01

Faecal
phosphorus(g/100g)  0.29.01 0.26:0.01 0.2&0.01 0.2A1.05 0.23%0.01

Phosphorus

retention(g/100g) 0.480.21 0.520.11 0.5%-0.01 0.5%1.01 0.56-0.02
Apparent

phosphorus

digestibility(%) 66.222.00 66.6A2.0° 74.68-2.37 65.38:0.72 72.73+2.55

Means with different superscript in the same horizontal row differ significantly (P< 0.05)Negative sign (-)
means no phytase inclusion; positive sign (+) phytase inclusion at 250 FTU /g minimum activity inclusion rate

of phytasein diets

Table 4 shows the cost analysis of broiler chiegksdiets with or without exogenous phytase suppheatien.
The cost of feed per kg was highest for birds deremce diet at #89.62 and lowest for birds on 2iat #77.02.
The highest cost of feed consumed per bird wasglsifior birds on reference diet at # 112.03 anck&b for
birds on diet 2 at #98.59. Diet 3 had the lowest ob feed per kg weight gain at #89.60 while tfghbst cost of
feed per kg weight gain was recorded for birdsedarence diet at #96.57.

Table 4: Cost analysis of broiler chicks fed withtd with or without exogenous phytase supplentamtg0-
28day)

Diets
1 2 3 4 5
Phytase Inclusion
Parameters Reference diet - + - +
Average total weight
gain (Kg) 1.16 1.07 1.12 1.05 1.12
Average total feed
intake (Kg) 1.25 1.28 1.27 1.23 1.25
Cost of feed-@N/tonne) 89,622.80 77,019.20 79,019.20 80,631.20 82,631.20
Cost of feed AN/kg) 89.62 77.02 79.02 80.63 82.63
Cost of feed consumed
/bird (N) 112.03 98.59 100.36 99.17 103.29
Cost of feed/Kg
weight gain 96.57 92.14 89.60 94.45 92.22
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4.0 Discussion

The initial weights of the experimental birds wereform therefore any differences in the outcome of
parameters investigated were as a result of thgntents imposed. In this study, apart from theresfee diets,
the final live-weight and consequently the weighingvalues for chicks fed diets supplemented wititase
were higher than other diets without phytase inolusThe result agreed with the report of Ojewatlal. (2003)
that supplementing diets with phytase always gibetéer result than other diets that were not sapphted
with phytase. The consistent higher weight gaibriiler chicks on phytase supplemented diets dwebtirds
on phytase free diets could only imply that benséite derived from the inclusion of phytase in laofinisher
diets. The result conformed with the report of Bedf(2000) that benefits have been derived frontadey
supplementation in poultry diets and such benafisimprovement in nutrient digestibility and retiloie in the
variation of nutrient quality of feed ingredientben fed diets with phytase. The feed conversido aditained
were (p>0.05) similar. However, the feed conversadio obtained indicate that diets with phytasgsion are
more efficiently utilized by the birds than the Wdigvithout phytase inclusion.This result agreedliie previous
study of Aureliet al.(2011) where the addition of phytase at 2000FT Uklto a significant improvement in
FCR. The result obtained in this present studygiesed with the report of Sebastieral. (1997) and Zhanet
al. (1999) that phytase supplementation did not impfeed conversion ratio. The protein efficiendyarés an
important protein evaluation index which gives asight into the relationship between the bodywegginh and
the actual protein intake. Even though the opeggtiwtein efficiency ratio (PER) values were simfta all
experimental birds on all treatments, there wegarcindications of higher protein efficiency ratmues for
birds on the reference diet of animal and plantginoorigins and also for phytase supplemented digdllution
of the environment with phosphorus excretion issgamargument for improving

Phosphorus utilization and limiting phosphorus eiion by poultry birds (Cromwell and coffey, 199The
phosphorus intake, phosphorus retention and apipphesphorus digestibility of birds as shown irstsiudy
indicated that phytase was effective in improving bioavaliabilities of phytate-phosphorus in kepithicks
diets because the apparent phosphorus digestibflthyrds placed on diets with phytase inclusiomenetter
than those birds fed diets without phytase inclusibich suggested that the addition of phytasedtsd
permitted hydrolysis of phytate, reduction in manwnd helps to correct possible environmentallpro as
reported by (Sazzad et al., 1995).

Recently, most popular animal protein ingredientshsas fish meal has been claimed to be adultevétad
materials like sand, saw dust, fish bone, fishescdieavy bacterial loads. Among vegetable sousogbean
meal and groundnut cake are comparatively expetwsivavailable throughout the year. Their nutritkedue
especially as protein supplements are acceptablswgerior in most cases when compared with othgetable
protein sources. In this study, the cost per kgyhiegain were highly reduced with phytase inclusibimis
resulted in higher financial benefit for birds detd 3 and 5 at 250FTU/g. Economic evaluation afyere
supplementation showed that supplementing diet phitfiase at 250 FTU/g level increased the codiefliet
with appreciable improvement in feed conversioioraince the ultimate objective of any commerpialiltry
farmer is to maximize his profit, the use of phgtasll facilitate a better FCR and translate intoedter
economic marginal gain per broiler bird. Howevhg tesults agreed with the result of Ojewole €2@03) that
it costs more to feed a bird on phytase suppleedediets than those on phytase free diets. Thidtseobtained
in this study was not in conformity with the repoftRen et al.(1999) who found that phytase supptgation
in broiler diet reduced feed cost and made brgiteduction profitable. Phytase supplementationrailér
chicks enhanced feed utilization and cost per kigitegain were highly reduced with phytase inclasio
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